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“° : 7. - 7 Mr. Roberts’s second paper was read before the 
THE PROBLEM OF GRAIN PRESSURE. | Royal Society on January 31, 1884. Mr. Roberts 
By Witrrip Arry, M. Inst. C.E. | 


had evidently been very much surprised by the 
THE practice of storing grain in bins from 10 ft.| results of his experiments on the model bins, 


and had determined to examine further into the 
subject, for he says, with reference to these 
early experiments :—‘‘ The investigations could not 
be considered conclusive if left at this stage, since 
they in a remarkable manner appeared to be con- 
tradictory to all our generally received knowledge 
of the laws governing the flow and pressure of 
fluids. It was also reasonable to doubt their re- 
liability if applied on a large scale. Besides, there 
was no evidence furnished by the experiments 
to show what pressure the sides of the cells would 
have to sustain. I therefore decided to try the ex- 
periments on a large scale.” For these experiments 


to 14 ft. square, and up to 80 ft. in depth, has 
rendered it necessary to investigate the pressures 
on the sides and bottom of such bins. And it will 
be seen that the problem of determining these 
pressures is not only important, but very interest- 
ing, while various curious results will appear in 
the course of the investigation. 

The matter appears to have been first investi- 
gated by the late Mr. Isaac Roberts, experimentally, 
in 1882 and 1884, and hestates that at that time the 
pressure on the bottom of a bin ‘‘ was generally 
assumed to be something less than the pressure of a 
similar column of water, but how much less did not 
appear to be known either in England or America.” 
Mr. Roberts’s first paper was read at the meeting 
of the British Association in 1882, and contained 
the results of his experiments with four model bins, 
three of which were hexagonal and one square, the 
inscribed circles varying from 7 in. to 20? in. 
in diameter. His experiments were made for 
bottom pressures only, and to obtain these pres- 
sures ‘‘the bottom consisted of a thin loose board, 


resting upon a weighing-machine, and counterpoised | 
so as just to touch the bottom of the bin when placed | 


and 52ft. 2in. high. The pressures measured 
were the pressures on square orifices of three 
dimensions—viz., 1 ft. by 1 ft., 2 ft. by 2 ft., and 
3 ft. by 3 ft. respectively ; for the bottom pres- 
sures the orifices were central, and for the side pres- 


he constructed a rectangular bin, 6 ft. 9 in. by 6 ft., | 


is in every case less at the height of 51 ft. 9 in. 
(the greatest depth of grain used in the experi- 
ments) than it is at any height below that. At 
6 ft. it reached 1034 lb., but at 51 ft. 9 in. it did 
not exceed 832 lb. In Table II., also, the active 
pressure is less when the column of wheat is 
51 ft. 9in. than it is at any lower level.” In other 
words, the active pressure on the bottom must have 
a maximum value for some depth of the grain, and 
then diminish as the depth of grain is increased— 
a very curious phenomenon. A similar set of experi- 
ments were made with peas, but the active pres- 
sure on the bottom did not show a maximum with 
the greatest depth (51 ft. 9 in.) used in the experi- 
ments. The explanation of the phenomena noticed 
by Mr. Roberts will be dealt with hereafter. 

Mr. H. A. Janssen, of Bremen, took up the sub- 
ject of the pressure in bins in 1895, and made 
experiments to determine the pressure on the 
bottom of bins, apparently in ignorance of Roberts’s 
experiments. His experiments were made on four 
square model bins, having sides of 20, 30, 40, and 
| 60 centimetres in length respectively, and he deter- 








sures the orifices were at the bottom of the sides. | mined the pressures by a weighing-machine, very 
| The pressures were measured by graduated levers | much in the same way as Roberts did. His experi- 
arranged in the manner of a weighing-machine. He} ments confirmed those of Roberts insomuch as he 
then commenced his experiments, and was at once | showed’ that the bottom pressure increased very 
confronted by a very disconcerting and instructive | slowly after a certain depth of grain had been 


in position.” His first experiments were made| phenomenon, which he describes as follows :—‘‘1 | 
with the smallest bin, and he obtained at once very | had not proceeded far with the process of weighing, | 
remarkable results. Wheat was poured into the | when I observed a constantly-recurring stiffness in | 
bin, a gallon at a time. ‘‘One gallon of wheat| the rising of the levers off their rests. They would | 
poured into the cell measured 6} in. in height, and | rise, say, ;'; in. off the rest, and there remainfor an | depth of grain, although the rate of increase con-« 


placed in the bin ; but his experiments were appa- 
rently more continuous and delicate than those of 
Roberts; for he showed conclusively that the pres- 
sure went on increasing continuously with the 


indicated a pressure of 54 1b. on the bottom ; two/ indefinite length of time without the least further | tinually diminished. From the results of the ex- 
gallons, 124 in. in height; pressure, 74 lb. From | movement; but as one pound weight after another | periments it was apparent that for all practical 


2 ane up to and including 9 gallons, or from | was removed off the lever it gradually rose until | 
12} in. high in the cell to 56 in. in height, no| the balance was finally overcome, when the lever | 


purposes, after a certain height of wheat in the 
bin is attained, the pressure per square unit on 


increase in the pressure beyond 74 lb. was indi- | would rise and touch the check, which prevented|the bottom is constant, and therefore that the 


cated, though 9 gallons of wheat, weighing 70.21b., | further motion upwards. The difference between | 
were put into it. Twenty-six separate weighings | the first movement and the final rise of the lever | 
were made with various quantities of wheat from | frequently equalled one-half the whole pressure. 
2 gallons up to 10 gallons, and in no instance was | This condition invariably accompanied every weigh- 
the minimum pressure below 6 Ib., nor the maxi-|ing. The machines were carefully examined, but | 
mum above 74 lb.” Similar results were obtained| no fault lay there, and I infer that the differ- | 
from experiments with the other three models ; and | ence here referred to represents the elastic force of | 
Mr. Roberts finally concluded that ‘‘ all increase | grain when it is subject to pressure, and that this 
of pressure upon the bottom ceases before the cells elastic force expends itself before the mass of the 
are filled two diameters in height.” And he then | grain comes into the state of mn In the fol- 
remarks that ‘‘the highest point within the) lowing tables, which contain the results of each reli- 
cell, when the pressure ceases, does not form the | able weighing which was made, I distinguish between 
apex of a cone, having the area of the inscribed | the first small movement of the lever and the final 
circle as its base, but the wheat must form either a| movement, which represents the grain in motion, 
parabola or hyperbola with that base, and the! by the words ‘‘ dormant” and ‘‘active” pressures. | 
whole of the weight of the wheat that may be filled | I call the pressure dormant when the lever has been 
into the cell, excepting only the parabola or hyper-| lifted off its rest to the extent that a beam of light 
bola, is supported by friction against the sides, and | can be seen between the lever and its rest ; and the 
the friction of the individual grains against each} pressure active when the lever has risen about ? in. 


weight of any additional layer of wheat is 
entirely supported by the friction on the sides of the 
bin. If, therefore, g = greatest pressure per square 
unit against the sides of the bin ; f = the coefficient 
of friction between the corn and the sides ; s=length 
of side of a square bin; dA = height of a layer of 
corn ; and y = weight of a cubic unit of corn ; then 


q.f.4s.dh=y.edh, or, gq = 7 In order 


to utilise this formula, it was necessary to deter- 
mine the value of (f), and this was done as follows :— 
A loaded board, having a surface of the same nature 
as the bin, was dragged over the surface of wheat 
contained in a shallow tray placed horizontally, and 
the force required to overcome the friction was 
measured by a small dynamometer pressure-gauge. 
In this way he determined the average coefficient of 
friction between wheatand a smooth board to be0.324. 


other. They form a_ self-supporting parabolic! above its rest up to the check.” Experiments were | Mr. Janssen also investigated mathematically an ex- 


dome out of a plug of wheat held in position by | then made with wheatand peas. As regards the ex- 
friction.” And he then forms a simple empirical | periments with wheat, the dormant pressures on the 
formula for the pressu:e on the bottom of the bin—| bottom of the bin confirmed generally the results 
viz.:—Pressure on bottom=A x D x Cx W, where obtained from the model bins—viz., that there is 





A = area of cell in square feet, D = diameter of | little or no increase of bottom pressure after the 


ression for the pressure on the bottom of a bin, and 
rom his formule computed approximate tables of 
the bottom and side pressures for different heights 
of grain in the bin. In all the foregoing matters, 
but especially in the combination of mathematical 


inscribed circle in feet, C = 1.03 an empirical con-| grain has a depth of more than twice the width of | investigation with the results of experiment, and in 


stant, W = weight of wheat in pounds per cubic| the bin; but as regards the active pressures, Mr. | 
foot. | Roberts remarks :—‘‘In TableI. the active pressure | 


the independent determination of the coefficients of 
friction, Mr. Janssen made a distinct step towards 
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the solution of the problem of grain pressure ; but 
he only dealt with the conditions of grain filled into 
the bin and allowed to settle there, without any 
consideration of the altered conditions when grain 
is drawn off from the bottom of the bin, which is, 
at least, an equally important case. 

Having thus discussed the principal points in the 


papers of Roberts and Janssen, we will proceed to | 
fore us. | 
When grain is filled into a bin that is closed, so | 
that no grain passes out of it, it exerts a certain | 


a general explanation of the problem 


pressure on the sides of the bin, and a certain 
pressure on the bottom of the bin. 
on the sides can be computed with reasonable cer- 
tainty, as will be shown hereafter, and the co- 
efficients of friction of the grain can be determined 
by direct and independent experiment. So that if 
we were sure that the whole of the friction which 
the pressure on the sides is capable of producing is 


in action, we could easily calculate the weight of | 


grain that is held up by the sides, and thence 
deduce the weight that comes on the bottom. But 
with the condition that the grain is simply piled 
into the bin and allowed to settle there, and is not 
freed by being tapped off at the bottom, it is very 
unlikely that the whole possible friction due to the 


egy on the sides would come into operation. | 


he amount of the friction which would be 
operative would depend upon the elasticity of 
the mass of grain, and would no doubt be dif- 
ferent for different kinds of grain. 
to solve the problem, so far as this aspect 


of it is concerned, we must have recourse to) 


direct experiment, or experiment combined with 
calculation. But if the grain in the bin be tapped 
off at the bottom from time to time, the determina- 
tion of the pressures is more simple, and the pro- 
blem can be solved without experiments beyond 
those of the determination of the coefficients of 
friction. For with all depths of grain that are in 
use it may be assumed that when the pressure on 
the bottom is relieved by drawing off grain, the 
whole of the friction due to the pressure on the 
sides will come at once into operation ; and as we 
know the coefficient of this friction (from indepen- 
dent experiment), we can compute at once the 
weight of grain held up by the sides, and conse- 
quently the weight of grain carried by the bottom 
of the bin. So that there are two distinct cases of 
the problem of grain pressure, which may be con- 
sidered as corresponding to the dormant pressure 
and the active pressure noticed by Roberts. It is 
true that Roberts did not intentionally draw off 
grain, but he slightly relieved the pressure on the 

ottom, and, at any rate, to a considerable extent 
produced the same effect as if he had drawn off 
grain ; and it will be shown hereafter, in referring 


to the investigation of this second case, that the 
pressure on the bottom does attain a maximum 
for a certain depth of grain and then diminishes, 


of the pyramid, and cause it to hold together by 
reason of the internal friction set up amongst the 
grains of the mass. And when the pressure on the 


The pressure | 


Consequently, | 


just as was found by Roberts in his experiments | bottom is “nee by drawing ge oe 
n tl ti ressure. For the general under-/ forces will be set up between the sides of the 
prey Duthistion of the hme of grain| pyramid and the a — mass of grain, which 
pressure, the second case, which can be investigated | will tend to support the pyramidal mass; and as 
mathematically, is greatly more interesting than the | the depth of grain in the bin increases, the vertical 
first case, which can only be solved by experiment. angle of the pyramid will diminish, and the pres- 
And the two cases are equally important. With) sures on the sides of the pyramid will increase, 
this general explanation of the problem we will|and the frictional forces will support more and 
pass on to investigations subsequent to those of| more of the grain of the pyramid, and thus the 
Roberts and Janssen. : | pressure _on the bottom will continually decrease. 
whoa — ager writer es 2 ee precise depth or ae pe cause maxi- 
on the ressure of Grain e Institution of |} mum pressure on the m is also given in a 
Civil Engineers, which was published in Vol. 131 | formula in the ‘‘ Note on the Pressure of Grain,” in 
wn gutlichel to Vel. 198. dn this pupertanaeted| of Uist Magiaewe; oat io the cate of 0 bie 10.8. 
case of the problem, referred to above, was dealt | square the depth for wheat is shown to be about 
with exhaustively. The pressure on the sides| 35 ft., as inthe table. But if the values of the coeffi- 
of the bin was calculated from the principle adopted | cients for peas be used, the depth comes out at about 
by Weisbach in dealing with the pressure of loose | 80 ft. fora bin 10 ft. square, and for a bin 6 ft. 9 in. 
earth—viz., that the lateral pressure is the maxi-| by 6 ft., such as was used for Roberts’s experiments, 
mum pressure due to a wedge-shaped mass of|the depth would be about 52 ft. This explains 
the grain which may be supposed to sepa-|why Roberts got no maximum value for the 
rate from the general mass; and the angle| pressure of peas, for as his greatest depth of grain 
pas a ri ve particular in ato, — a — A ™ com ——- a ” gi fail to 
which exerts the maximum pressure has e | show it. e table also shows that the pressure 
determined. With this consideration, a formula is | per square foot on the sides, at the bottom of the 
obtained for the pressure on the sides of the bin, | bin, increases constantly, though slowly, with the 
— ae —a "a oo es a matter | me aad _ in the bin, and oe —— the 
of such complexity. e formula, of course, in- | e for side pressures computed by Mr. Janssen. 

volves the coefficients of friction, both of grain | Mr. J. A. Soiheten of Steet. read a paper 
upon grain, and of grain upon the sides of the bin, | on ‘‘Grain Pressures in Deep Bins” before the 
and these coefficients were obtained by independent | Canadian Society of Civil Engineers, in December, 
experiments fur most kinds of grain and for most | 1903. His results were obtained entirely by direct 
of the materials of which bins are usually con- experiment, and to obtain them he used a square 
| structed. By means of the formula and coeffi- | thin hydraulic diaphragm, which was fitted into a 
| cients a table was computed of the pressures on the | hole a in the sides or ee a bin at points 
|sides and bottom of a smooth wooden bin, 10 ft. | where the pressure was required, the inner face of 
square, holding wheat weighing 50 lb. per cubic | the diaphragm being formed of sheet rubber, which 
foot ; and from the figures of this table it is seen | was flush with the interior surface of the bin. The 
that the weight of grain carried on the bottom of water inside the diaphragm communicated with a 
the bin increases with the depth of grain, and | water-pressure gauge, which recorded the pressure 
attains a maximum value at a depth of 35 ft., |in inches of water. The advantage of this arrange- 
after which it continuously diminishes, just as | ment was that it could be fitted anywhere about a 
|was noticed by Roberts in his second paper. | bin, and would register the pressure with an infini- 
So that, for every increase in the depth of | tesimally small movement of the rubber face, so 
| grain over 35 ft., not only is all additional weight ~_— = oe bin wpe not be sensibly dis- 
|earried by the sides of the bin, but a portion also|turbed. The tables given in his paper all refer to 
|of the weight which was carried on the bottom | grain in = oF state—i.e., to grain piled into 
jat a depth of 35 ft. is actually transferred to/a bin and not drawn off at the bottom. He made 
'the sides of the bin. The general explanation|a great number of experiments with wheat in 
|of this phenomenon is as follows :—A pyramidal | wooden and sheet-steel bins, chiefly model bins, 
mass of grain at the bottom of the bin receives 1 ft. square, and he took the pressures both on the 
heavy pressures on its sides from the surrounding | sides and bottom of the bins. The pressure-gauge 


|mass of corn. These pressures compress the grain | was read to the yy in. in every case, and to this 
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degree of accuracy the results appear to be very 
reliable. He also made independent experiments 
to determine the coefficients of friction of wheat on 
wheat, and wheat on the various materials of which | 
bins are usually constructed. His ——— results 
fully confirm those of Roberts and Janssen, and he 
determined (for wheat) the useful relation between 
the vertical and horizontal pressures at the bottom | 
of the bin when the height of the grain is six or | 
seven times as great as the width of the bin—viz., | 
that the horizontal pressure per square foot is six- 
tenths of the mean vertical pressure per square foot. 
He also determined in various cases the amount of 
the friction between the grain and the sides of the 
bin which was actually in operation and was sup- 
porting grain. And he made many useful remarks 
on the behaviour of grain in bins. 

The action of grain in bins is so peculiar that 
it has been found necessary to invent the term 
“ laws of granular substances” todescribe it. And 
the laws applicable to grain do, to a great extent, 
a ply to dry sand and other substances where the 
particles have pretty nearly the same size and 
siape. Weisbach regarded grain as 4 semi-fluid, 
2 
I 


.efly, it would seem, in respect of the following 
rallel. It will be seen in Mr. Airy’s paper 
wiveady referred to that in the case where a large 
‘rea of grain of uniform depth (h) is.retained along | 
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2 
expressed by y ; x ©, where (y) is the weight of 
a cubic foot of the grain, and C is a constant for 
the kind of grain in question. This is the same 
pressure as would be produced by a perfect fluid 
weighing (Cy) pounds per cubic foot. And the 
horizontal pressure per square foot at depth of 
grain (h) would be (C y) x h. This property is, 
of course, akin to that of water, and to that extent 


ene side by a vertical retaining-wall, the total | justifies the term ‘‘semi-fluid.” But the parallel 
pessure on the wall for a foot length of it is! appears to end with this case, 
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Die Dampfturbinen und die Aussichten der Wairme-Kraft- 
maschinen. Versuche und Studien. By Dr. A. Stopo.a, 
Professor am Eidgenissischen olytechnikum in 
Zurich. Berlin, 1903: Julius Springer. [Price 6 
marks. | 

Last year Dr. Stodola, professor of engineering in 
the splendidly-equipped engineering laboratory of 
the Zurich Polytechnic, and an authority on water- 
turbines, published a series of articles on steam- 
turbines in the Zeitschrift des Vereins Deutscher 
Ingeniewre. This volume on ‘‘ Steam-Turbines and 
the Prospects of Heat-Engines” is an enlargement 
of those articles, It is a very important book, as 
was to be expected ; but rather theoretical. Pro- 
fessor Stodola, however, attacks the right problems, 
and his warning that empirical methods, much as 
|they have achieved in some fields, will not prove 
| successful in the construction of steam-turbines, is 
certainly justified. 

The cat is divided into three parts. The 
first deals with the general theory of the steam- 
turbine, the strength and balancing of the wheels, 
the energy relations, and the turbine systems in 
practical use. In the second part, special problems, 
touched upon in the first, reeeive further mathe- 
matical development. The third part is a short 
treatise on thermo-dynamics, entropy, and the 








prospects of heat-engines. The author advises the 
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reader to begin with the third part, and we should 
follow his advice in this notice if some of those 
concluding remarks did not partake of the character 
of a sunimary. 

In expounding the thermo-dynamics of the flow 
of steam, the author makes use of the term ‘‘ steam 
heat,” expressed by the symbol A = u + Apo», and 
signifying the quantity of heat which must be given 
to 1 kilogramme of water of 0 deg. Cent. to con- 
vert it at constant pressure p into steam of the 
state pv. When the steam is dry and saturated, 
A represents the full heat of evaporation. This A is 
one of Willard Gibbs’s thermo-dynamic potentials, 
which R. Mollier would rather call ‘‘heat of genera- 
tion,” not to be obliged to distinguish between 
‘*steam-heat” and ‘‘ gas-heat.” 

The decrease of \ in any process represents the 
sum of the thermal equivalents of the work done, 
the heat lost, and the increase in the kinetic energy 
of the steam. When steam flows adiabatically 
without doing work, the gain in energy will be 
equivalent to the decrease in A, and this will ap- 
proximately apply to the flow through nozzles and 
guide-blades. ‘The adiabatic conditions imply here 
that no heat R is lost by friction." But as there is 
resistance, a loss in energy Z will result. Zand R 
are not identical, however, because the heat of 
friction can afterwards be utilised. This leads the 
author to a large table, compiled by himself and 
Mr. Roehrich, expressing entropy as a function of 
the absolute temperature. The table enables us 
graphically to determine the suitable shape of 
the nozzles of Laval turbines. Theoretically, the 
speed at which an elastic fluid is discharged through 
an aperture caunot—in that plane—-excced the 
velocity of sound for the respective temperatures. 
But when the nozzle opens out conically, higher 
speeds can be obtained. Zeuner’s theory of these 
— has recently been supplemented by R. 

orenz, Yet it is often asserted still that the 
steam cannot flow with any velocity greater than 
that of the acoustical waves, although in that case 
not even an ideal turbine could work with an 
efficiency of 25 per cent. A brief account of Pro- 
fessor Stodola’s experiments on these points will 
hence be interesting. He perforated a conical 
nozzle by holes, normal to its wall and joined to 
pressure-gauges, and explored the internal space 
with a thin-walled tube, closed below, perforated at 
one spot, and also connected to a gauge. The 
steam would flow past these holes, and it was a 
question whether reliable indications would be 
obtained. Two thick-walled tubes were, therefore, 
made and perforated obliquely, so that in the one 
the steam-current met the hole under an angle of 
45 deg., and in the other under 135 deg. In the 
former case higher pressures were noticed than in 
the latter, and the thin-walled tube, with normal 
holes, 1.5 millimetre in diameter, marked inter- 
mediate pressures, which were hence accepted. 
The nozzle had a length of 160 millimetres and 
widened from 12.5 to 36.9 millimetres. The losses 
by resistance were shown not to exceed 25 per 
cent., and certainly did not come up to the 50 or 60 
per cent. sometimes assumed ; and as the pressure 
at the circumference of the jet was only a little 
smaller than in the centre, the jet cannot have left 
the nozzle-wall, when it would have to push its 
pan | through a stationary layer of steam near the 
wall, at a large waste of energy. 

When a valve was interposed between the nozzle- 
mouth and the condenser, so as to produce a 
counter - pressure, the pressure first diminished 
according to the line of free expansion, suddenly 


rising again very considerably, the inversion being 
accompanied by acoustical vibrations, which are 


soon stifled. This rise in pressure Professor 
Stodola regards as a confirmation of Riemann’s 
**condensation impact,” supposed to be produced 
because some steam has not time to make room 
for the rapid steam-current. On this question 
Professor Stodola differs from Lord Rayleigh. 
When the divergent nozzle is\directly joined to a 
convergent pipe, the two making a rhombus, the 
ressure rises in the first pipe and sinks again 
in the second. When the second pipe is cylindrical, 
the pressure rises, strangely enough, in the second 
pipe ; but the discharge-pressures from the second 
ipe are in all cases the same. These problems are 
urther investigated, on the suggestion of Professor 
Prandtl, of Hanover, with the aid of isentropical 
lines ; and it is shown that in cylindrical pipes the 
pressure will rise or fall according as the actual 
steam velocity is above or below the velocity of 
sound, and that the maximum velocity of the steam 


can only be obtained in a divergent pipe at the 
eugene of a diminution of pressure. 

hen two convergent pipes were joined at 
their narrow ends, the pressure curves showed a 
peculiar hook, which disappeared sometimes on 
polishing the respective parts most carefully. Such 
combinations represent nozzles with long necks, 
and the influence of the shape of the inlet, and 
particularly also of the outlet, was investigated. 
The steam may expand below the pressure in 
front of the mouth, and when too much potential 
energy is suddenly transformed into kinetic energy, 
vibrations are set up, as in the case of a suddenly- 
released spring. These vibrations have also been 
observed by Kienast, Gutermuth, and Emden ; and 
Emden noticed a separation of the ste: m-jet from 
the nozzle-wall, for which Professor Stodola can 
account. 

Experiments were further made with a turbine 
model, consisting of one fixed and one movable blade 
system, the latter suspended in compass fashion, 
so that, both the circumferential and the axial 
components could be determined simultaneously. 
The blades were made of bronze. A peculiar 
negative axial thrust was noticed in some cases. 
These experiments and others with Pelton cups 
are being continued. 

In the second section of the first part the author 
deals with the strength of rotating wheels, their 
balancing, Laval’s elastic shafts, and the critical 
speeds of Féppl. The author distinguishes here, 
and in the second part, two kinds of critical speeds— 
those due to the yielding of the shaft to centrifugal 
forces, and those due to the gravitational bending 
of the shaft ; he experimented at 25,000 revolutions 
per minute. He also discusses Lewicki’s experi- 
ments on idle runs of Laval turbines, and the 
friction between the wheels and the steam; the 
latter friction decreases with superheating, and 
there is no sudden change on passing from saturated 
to superheated steam. The next important section, 
which it would be useless to abstract, concerns the 
thermo-dynamical efticiency of the steam-turbine 
and the different turbine systems. As regards the 
latter, everything is worth studying; the author 
had direct information about the Rateau turbine, 
for instance. But about the Stumpf, Zoelly, Curtis, 
aod Rateau systems, and also about the Parsons 
turbines, to which, naturally, a good deal of space is 
devoted, and which will presently be mentioned 
again, later information has meanwhile become 
available. The last chapter of this section— 
‘‘Other Proposals”—shows once more how long 
ago people thought of steam-turbines. James 
Sadler proposed a reaction wheel in 1791, Real and 
Pichon suggested a compound system in 1827, and 
Tournaire published a very remarkable memoir in 
1853. Farcot and Ferranti are mentioned. Seger 
would make the steam pass from one Laval wheel 
directly into another revolving in the opposite 
direction. This part concludes with a chapter on 
the comparative economy of steam-engines and 
steam-turbines, m which attention is drawn to the 
splendid performances both of triple - expansion 
Sulzer engines and of Parsons-Brown turbines. 

The second chapter brings further mathematical 
investigations of several problems: the pressure 
distribution in expanding jets of gases and 
vapours ; the bending of horizontal wheels, such as 
Curtis employs, under their own weights ; critical 
speeds of the second kind ; resonance of the founda- 
tions, neither of which are found to be serious, 
and the pressure distribution in compound axial 
turbines. 

In the third part the author starts from Ostwald’s 
perpetuum mobile of the second order—that is to 
say, a machine which would do work by cooling 
without effecting any other change. Such a machine 
would be impossible even if ideal, free from fric- 
tion, and impervious to heat. This axiom has so 
far been confirmed by experience. From this 
standpoint the author explains the Carnot cycle, 
the Clausius integral and entropy, and passes 
then to a review of modern suggestions and 
experiments for the improvement of the economy 
of heat-engines. Lewicki has tried to superheat 
steam by the exhaust from turbines working with 
strongly-superheated steam ; others have suggested 
a continuous superheating, so that the steam 
would expand isothermally under heating. Pictet 
proposes te work a piston-engine with a strongly- 
comp: mixture of steam, air, and hydro- 
carbons; such a machine would practically be a 
petroleum motor, or when condensing would re- 





quire pumps, &c., of huge dimensions ; Pictet has 





also proposed mixtures of steam and compressed 
hot air only. A. Seigle wishes to work a motor 
with an oil which evaporates at about 400 deg. 
Cent., and to condense the oil, gaining steam by 
this condensation. Schreber, in his Mehrstoff (mul- 
tiple vapour) engines wants to use aniline for this 
purpose ; but it is doubtful whether any of these 
substances would be chemically stable. Some pro- 
gress has been made with the cold-vapour engine of 
Josse, and nay with the Diesel engine. 
Friedenthal has proposed to heat a liquid to a 
point above its critical temperature, expand it 
fully in a cylinder, burn the vapours of the exhaust 
under the boiler, and return the condensed liquid 
to the boiler; to effect the separation of the liquid 
and vapours will be one of the difficulties. Finally, 
Professor Stodola refers to the gas-turbine. Gas 
and air are separately compressed, burned in a 
chamber at constant pressure, and passed directly 
into the turbine. The ideal gas-turbine should 
work as economically as the ideal four-cycle motor. 
The high temperatures would, however, be injurious 
in turbines, and a reduction of the temperature by 
mixing the gases with atomised water would 
diminish the efficiency. This summary is thus not 
very hopeful. 

We trust that we may regard this volume as an 
instalment towards a complete treatise on the 
steam-turbine. The author admits that his language 
is very concise. Ifthe broad margin of the pages 
had been narrowed, a good deal more might have 
been printed, or a larger type been used, without 
increasing the size of the book. The type is, how- 
ever, very clear and good, and our only regret 
is that the author has in some parts restricted 
himself so much. 


Starters and Regulators for Electric Motors and Gene- 
rators. Rouooty Krause. Translated by Cart Kinz- 
BRUNNER and N. West. London and New York: 
Harper Brothers. [Price 4s. 6d. net. ] 

Srartine and controlling gear for electrical machi- 
nery is not the least important part of an installa- 
tion, and although there is plenty of room for a 
good bovuk on the subject, it is difficult to see in 
what way the present work fills the vacancy. The 
translators express the hope that it may prove 
useful to those engaged in the branch of electrical 
engineering of which it treats, and also to students; 
but if this was the object of the author, he has en- 
tirely failed to realise the kind of information such 
readers require. Students do not specialise to such 
a degree as to need a complete treatise on so small 
a field of knowledge, while designers want a book 
containing in a handy form all the data which have 
a practical bearing on their work. Such a book 
should also include illustrations of a large number 
of approved designs, both of details and arrange- 
ments, which may be copied or adapted to meet 
any special case. What few designs are given in 
the present work are for the most part faulty. 

In this book the theory of the subject alone is 
dealt with, the mechanical side being dismissed, on 
the first page, with the remark that ‘‘ the mecha- 
nical (stresses) are generally not so important as 
the electrical stresses.” This pernicious belief— 
begotten of mechanical ignorance—is at the root of 
nine-tenths of the failures of electrical apparatus, 
as everyone who has investigated such failures will 
testify. The ‘‘solder and sealing-wax” era has 
not altogether passed as far as the lighter classes 
of electrical apparatus are concerned, and remarks 
such as we have quoted go far to justify the 
sneer. 

The first chapter in the book deals with resistance 
and heating of conductors. Tables of specific re- 
sistance, &c., are given, though ‘‘ Eureka” meta’, 
one of the most important resistance alloys, is 
omitted. Specific resistance is defined as the re- 
sistance of a wire of 1 metre length and 1 squaie 
millimetre cross-section, and the other tabulated 
quantities are in accordance with this definition ; 
the succeeding paragraphs, however, speak’ of cur- 
rent density in terms of amperes per square inch. 
The heat generated per second in the resistance 
is given by a formula in gramme-calories, and the 
amount dissipated, calculated from Dulong-Petit’s 
law, is equated to this to represent the state of 
affairs when the maxinum temperature is obtained. 
This appears a laborious method of arriving at an 
unreliable result. It is infinitely more simple to 
measure the watts which can be dissipated by a foot 
of resistance wire of known gauge without undue 
rise of temperature; and this information is, or 
should be, tabulated in the drawing-office, for the 
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use of the designers of rheostats and similar appa- 
ratus. We read further on that ‘‘ insulating mate- 
rials should never be subjected to compressive 
strain, except in the case of washers.” As the ordi- 
nary insulating materials are notoriously brittle 
and weak in tension, the designer is in somewhat 
ofadilemma. Nor is he likely to be assisted by 
an illustration (page 13) of how to design correctly 
the insulation of a fitting. In the example given 
two large pieces of insulating material are relieved 
from stress by the insertion of a much smaller 
piece of the same material, which has to stand an 
electrical pressure etjual to, and a mechanical pres- 
sure twice as great as, the larger and stronger 
pieces. Two other methods of insulation are shown 
on the next page, for 200 and 2000 volts respec- 
tively. Neither is good; but as no dimensions 
are given, they may be passed over. 

Horns for horn-break switches are just touched 
on, but so lightly that the subject might as well 
have been passed over. We are informed that to 
work with 500 volts continuous current the parallel 
portions of the horns must not be separated by 
more than 0.02 in., which is not correct, and nothing 
whatever is said about any subsidiary contact for 
the purpose of starting the are between the horns. 
Anyone who has designed horn-break switches 
knows well that the design of the arcing contact is 
the most difficult part of the business. 

The next chapter treats of the theory of starters, 
and, as might be expected, is mathematical. We 
venture to hope that very few draughtsmen in this 
country require an expression of the form 


E 
log ( C1 
\ Ta 
Cc; 
log (2) 
to know that ‘‘the greater the number of steps 
the smaller the rush of current from contact to 
contact,” and to realise that to obtain no alteration 
of the current the number of steps must be infinite. 
In fact, if a draughtsman started to design a rheo- 
stat on the lines laid down, it is doubtful whether 
he would be allowed to remain long enough in the 
office to finish it. As far as we can understand 
from the involved explanation, the correct process 
is as follows :—First, plot a number of curves show- 
ing the speed of the motor as a function of the 
current, with different resistances in series with the 
armature. These curves are obtained from actual 
experiments, which seems rather to beg the ques- 
tion. From these curves another curve must be 
deduced, showing the back electromotive force of 
the armature at constant speed in relation to the 
armature current, and this must be transferred to 
the first diagram. We are then told to assume a 
normal current for the motor, and thence to ascer- 
tain the total resistance of the starter. The next 
thing to do is to draw the curves first mentioned ; 
but as they are already in existence, this proceeding 
appears somewhat superfluous. However, in this 
case they are to be obtained from a formula. ‘‘The 
rest of the calculation will then be clear without 
further explanation.” It should be stated that the 
above method is only suitable for series motors. 
Shunt motors require a different set of curves, and 
we will not attempt to explain the way to deal with 
starters for three-phase motors. 

The fourth chapter is headed ‘‘ The Mechanical 
Construction of Starters,” and comprises about 
forty pages. It is not too much to say that of the 
numerous illustrations it contains there is not one 
that would afford any information to a draughtsman 
who knew the merest rudiments of the subject. The 
figures are either diagrammatic or resemble those 
used to illustrate patent specifications, and the read- 
ing matter is in keeping with them. A chapter on re- 
gulating resistances deals with the subject in much 
the same way as starting resistances were treated 
previously ; and the final chapter—on the construc- 
‘ion and connections of regulators—does nothing to 
redeem the book from its impracticable and gene- 
rally unsatisfactory character. 
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THE AMSTERDAM AND HAARLEM 
ELECTRIO LIGHT RAILWAY. 

A speciaL interest attaches to the electric light 
railway which has been recently opened to connect 
Amsterdam with the historical town of Haarlem, 
and with the North Sea pleasure resort, Zandvoort, 
because of the fact that it is almost parallel to, 
and in direct competition with, the steam railroad ; 
that it has been built through a country offering 
considerable difficulties from the constructional 
engineer’s point of view ; that it has been designed 
for the exceptionally high speed of 30 to 35 miles 
an hour ; and, finally, that it reflects not only the 
financial, but the Government, conditions appli- 
cable to such undertakings in Holland. Indeed, 
the economic and civil engineering features are 
probably the most interesting, and to these we may 
direct attention at the outset. 

Amsterdam, a city of 500,000 inhabitants, has a 
municipal tramway system of 4 ft. 8} in. gauge, 
40 miles in length; while Haarlem, of 65,000 inhabi- 
tants, has a company system on the metre gauge, 
having 9 miles of route. It was important, there- 
fore, that the company which undertook the con- 
struction of a line through the 10 miles of inter- 
vening country, and thence on to the North Sea 
shore, should have running powers not only over 
the Haarlem system, but into the business part 
of Amsterdam. The construction of such a line 
seemed justified because Haarlem, although 10 miles 
distant, is largely a residential suburb of Amsterdam, 
and the steam line has failed to advance with the 
growing necessities of the time. Some years ago, 
when such an electric railway was proposed, the 
Holland Steam Railway Company succeeded in 
purchasing the opposition scheme. In 1901, when 
Messrs. Anderhagen and Neumeyer took preliminary 
steps towards the construction of the line now 
opened, they adopted as a route the direct Govern- 
ment high road, which is said to have been con- 
structed by Napoleon. This, as shown on the plan 
on page 2, Fig. 1, is an almost straight track, and is 
for nearly eight miles parallel to one of the canals 
which form a network throughout Holland. This 
route brought the concessionnaires into direct con- 
tact with the Government ; and to those familiar 
with administration methods in this country it will 
not be surprising to know that stringent terms were 
exacted by the public authorities. The essential 
conditions in connection with the use of the road 
were as follows :— 

1. The concessionnaire was required to sheet -pile 
the sides of the road (which is bordered by a canal on 
one side and a ditch on the other) in order to secure the 
necessary width and stability, and to carry out the whole 
of the works with the least possible interference with the 
regular use of the road. 


2. The period of the concession was for fifty years from 
December 31, 1902. 





3. All construction plans of every nature were required 
to be submitted for the Government’s approval, 
4, The period allowed for the construction was two 


ears, 
5. The speed allowed for the cars was to be lated 
by the peng Oe State, and the speed actually per- 
mitted was 35 kilometres (21.7 miles) per hour. he 
Secretary of State is also empowered to fx the maximum 
fares, Lut it was generally understood that the maximum 
fares allowed should be equal to those of the steam road 

6. At the expiration of the concession the Government 
takes over, without compensation, all the property of the 
company located on Government lands. 

As to the arrangement with the Amsterdam 
city authorities in connection with the running 
—— over 1.4 miles of track within the city 

undary, it was arranged that the city authorities 
should construct a third rail to suit the difference 
in gauge between the inter-urban and city line; 
and that they should further construct a basculo 
bridge at the city boun , where the line crosses 
one of the main canals, is bridge we shall illus- 
trate and describe later. The work was carried out, 
of course, at the expense of the concessionnaires on 
the basis of cost, with the addition of 3 per cent. 
in name of profit. The concessionnaires further 
agreed to pay to the city authorities 40 per cent, 
of the fares which the town would have charged 
within its limits on the basis of its own rates; 
to repay to the corporation the full amount, plus 
10 per cent., expended by the corporation for 
repairs and maintenance of the track used by the 
concessionnaires ; and to pay a rate of not less 
than 0.9d. per car-mile for electric current from the 
overhead trolley-wires within the city boundary. 
Such current for lines within the city boundary is 
generated at the Corporation Central Station. The 
conditions, it must be confessed, are very severe, and 
could not have been accepted but for the important 
advantage secured to the inter-urban line of having 
its terminus in the heart of the city instead of at 
the city boundaries. The length of this line within 
the city—1.4 miles—is a small proportion of the 
10-mile distance to Haarlem, a a still less pro- 
portion of the 15 miles to Zandvoort. 

As regards Haarlem, the existing company—one 
of the first Netherlands electric traction companies, 
which had been in operation for two years—was 
bought up, and at the same time 14 miles of addi- 
tional line were made within the town, by agree- 
ment with the Corporation of Haarlem. The con- 
cession here, as in the case of the arrangement 
made with the Amsterdam authorities and the 
Government, is for fifty years—much longer than 
the terms granted in this country. The Dutch 
promoters, having thus satisfactorily arranged 
terms with the various authorities, secured the 
co-operation of an American syndicate, headed by 
Mr. H. J. Pierce, of Buffalo, who formed in 
America what is known as the Netherlands Tram- 
way Company, with a capital of 300,000. in Ee 
ference shares and 400,000I. in ordinary shares. The 
debenture issue of the Electric Railway Company 
of Amsterdam, all of whose shares are owned by 
the parent American Company, consisting of 
3,000,000 guilders (250,008), was taken up by the 
well-known Amsterdam banking firm of Messrs. 
H. Oyens and Sons. 

The contract for the complete design and con- 
struction of all the works required was let to 
Messrs. J. G. White and Co., Limited, of London ; 
and the drawings which we reproduce of several 
engineering features will show that this firm is far 
from being merely electric engineering contractors. 
The work has been carried out with special regard 
to economy ; the total cost, including everything 
except the cost of concession and right-of-way, is 
12,5001. per mile of track. This may seem high, 
but very extensive piling work had to be done 
alongside the canal which skirts the Government 
high road, and the company had no influence over 
the expenditure within the City of Amsterdam. 
The cost of roadworks, including bridgework, 
filling, piling, paving, permanent way, overhead 
work, and cables, but not power-station, buildings, 
rolling-stock, or works in Amsterdam, &c., was 
78001. per mile of track. The bridgework is econo- 
mical, the total cost for the typical bridge at Half, 
weg, which we illustrate on page 6, being for the 
double line 191. per lineal foot. Labour was cheap, 
the average wage being 5d. per hour, or nearly 
per cent. less than in London, and, asa rule, the 
men, although slow, got through as much work per 
week as the British working man, with his periods 
of idleness. 

The capital cost is, however, not higher than for 
light railways with steam rolling-stock, in this 
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AMSTERDAM AND HAARLEM ELECTRIC LIGHT RAILWAY; BRIDGE AT HALFWEG. 
CONSTRUCTED BY MESSRS. J. G. WHITE AND CO., LIMITED, ENGINEERS, “LONDON. 
(For Description, see Page 5.) 
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AMSTERDAM AND HAARLEM ELECTRIC LIGHT RAILWAY; CAR-SHED PITS. 
CONSTRUCTED BY MESSRS. J. G. WHITE AND CO., LIMITED, 
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country. The electric traction gives the great ad- 
vantage of quick acceleration and of frequency of 
service. Thus the scheduled time for the ten-mile 
run between Amsterdam and Haarlem is 50 minutes, 
and for the 15 miles between Amsterdam and Zand- 
voort 75 minutes. The cars are self-propelled, and 
correspond in capacity with the heavier British tram- 
way rolling-stock. It was originally intended to have 
first and second classes, but this idea has been de- 
parted from, and instead there is provided a smoking 
and non-smoking compartment. The single fare 
equals 0.6d. per mile, and the return fare 0.45d. ; 
whereas on the railway the rate for first-class pas- 
sengers is ld. per mile ; for second-class, #d.; and 
for third-class, $d. 

In dealing with the interesting works on the line 
*we may follow the route. The Amsterdam terminus 
is at Spui, and one cannot help admiring the very 
fine waiting-room accommodation afforded at this 
aud other important termini within the city. For 
a mile and a half the line passes through the streets 
on a metre gauge, an additional line having been 
laid in the city standard gauge track by the Cor- 
poration. At the city boundary there is met with 
the first of the canals, which have involved several 
bridges. This, the Kostverloren Vaart,“is very 
extensively used for barges trading around the city 
and to the main docks, and a baseule bridge was 
constructed to the order of the municipality by the 
Haarlem Machine Company. This bridge, which is 
of 12 metres (39 ft. 4 in.) span, has a width also of 
12 metres. The bascule, which is built up of box 
girders and deck plating, involved the use of 220 tons 
of steel, and cost 15,0001. We hope to illustrate the 
bridge in our riext article, so that we may here 
remark only that, as the design did not lend itself to 
overhead construction, the cars pass over the bridge 
by their momentum, taking up current in the 
ordinary way on the far side; for this the bow 
form of trolley has proved specially suitable. 

At this point the cars leave the Amsterdam 
track, and pass beyond the conductor wires 


of the municipal power-station, entering a 1}-mile | 


new right-of-way formed by the tramway com- 
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parts where new ground had to be broken, 
difficulty was experienced owing to the surface 
of the ground being below normal sea-level, and 
to the subsoil being largely of a boggy, peaty 
nature. The greater part of Holland, as is well 
known, is below sea-level, and fit only for grazing, 
because too damp for grain-growing. At this 
point it is nearly 6 ft. below the Amsterdam 
datum, and as the finished road had to be about 
2% ft. above datum, the ground had to be filled in 
to the extent of 8} ft. The country is divided 
into small areas by dykes, which, again, flow into a 
series of navigable canals, with about 3 ft. to 4 ft. 
depth of water. These, again, are connected with 
ring canals, into which the water is pumped, with the 
assistance of wind-mills, which form so picturesque 
a break in the monotony of the Dutch landscape. 
These large canals are in direct communication with 
the North Sea. The subsoil, therefore, is porous, 
and liable to vary in water density with the vari- 
ableness of the raipfall, so that the made ground 
had to be well packed. In this 14 miles of right- 
of-way it was found that while 160,000 cubic metres 
of sand would have sufficed to raise the level to 
the required height, 120,000 additional cubic metres 
had to be worked into the embankment owing to 
the sinking and drifting of the subsoil. This 
further explains the'reason why the permanent way, 
to which reference will be made later, has not yet 
been ballasted, although the line has been open for 
two or tliree months, continuous attention being 
still maintained to. supply sand to compensate for 
the sinking, whith, however, is almost now at an 
end. On this section of the line there are two 
steel bridges with a span of 5 metres (16 ft. 4 in.) 
and a width of 12 metres (39 ft. 4in.). There is 
also a wooden bridge. Like all the other bridge- 
work, these steel structures involved very consider- 
able piling and brickwork to form the foundations. 
The girders and deckwork necessitatéd_only 20 tons 
of steel. 

At Sloterdyk the line enters upon the straight 
brick-laid path known as the “Government high 
road” skirting the canal, on the further side of 


pany. They have arranged this very effectively | which is the steam railroad, as shown on the plan. 


as an avenue. The total width is 72 ft., and! 


A cross-section of the road with details is given on 
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bank. The main piles, which are driven at in- 
tervals of a little over 4 ft., are 8.7 in. in diameter 
at top and 7 in. in diameter at bottom. They are 
16} ft. long. To the rear at the top there is con- 
tinuous waling, 5 in. and 8 in., secured by §-in. 
bolts, with washer and nut, as shown in the 
details of the cross-section. There bolts are made 
with square heads, countersunk into the wood. 
Behind the waling is a row of vertical sheeting, 
2# in. in thickness and about 8 ft. long. The 
jointing of this sheeting is of fish-mouth form, 
and euch timber is secured to the waling by three 
spikes 6 in. long. Where the width was limited, 
the waling was put on outside, »s shown on the 
alternative section on the left of Fig. 2. In con- 
nection with each alternate main pile there were 
driven two anchor piles about 10 ft. long, and 5 in. 
in diameter at the top. These are about 12} ft. 
to the rear of the main piling, and have a batter 
against the tilting stress. The two piles forming 
each anchorage are at 2-ft. centres, and are con- 
nected together at the rear with a waling 31} in. 
long and 5 in. by 6 in. The anchor-rod is 
of iron, secured by a nut through the -waling 
connecting the anchoring-piles, as shown in the 
cross-section, Fiy. 2. The timber facing takes the 
place of the natural slope, and although it- has 
slightly reduced the width of the canal, it has in 
other ways greatly improved the waterway and 
will obviate silting. 

Along the southside of the Government road 
there is a ditch, and here similar piling, although 
of lighter section, was adopted. In this case 
the piles were of roughly-dressed fir-wood, and 
the main piles were driven at about 3 ft. 6 in. 
centres. e piles with the 2-in. sheeting behind, 
the latter running horizontally, are effectually 
creosoted. This was done in all cases under a 
pressure, so that each cubic metre of timber would 
absorb 200 litres of creosote. The shuttering is 
carried to such a depth that the bottom of it is 4 in. 
below summer water-level in the ditch. At the 
bottom of the sheeting there is waling, behind 
which, again, is a row of fir planks, driven vertically, 
with fish-mouth joints, extending to a depth of 
nearly 10 ft. Anchoring arrangements are also 


a central part of about 27 ft. is retained for! page 3. In accordance with an agreement with the adopted. 
the tramway track, with central-pole construc-| Government, piling had to be driven along the t 
tion for the overhead wires. Here, and at other| bank of the canal, with sheeting to retain the /on both sides, the turf was carefully removed a 
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the top soil cleared away, so that pure sand in 
level layers could be filled in and well rammed 
home, in order to give a firmer bottom. A space 
6} ft. wide, to be occupied by the sleepers, was left, 
and ultimately filled with pure coarse-grained sand, as 
shown in Fig. 2. At the south bank—that adjacent 
to the ditch—where the slope was heavier and the 
filling more extensive, the slopes were filled with 
sods in graduated layers, and the surface, up to the 
sleepers, was covered with turf, on which grass seed 
was sown. The slopes on the canal side are pitched 
with basalt; for this purpose a layer of broken 
bricks, 4} in. thick, was laid on the sand filling, on 
which the basalt, 8 in. to 10 in. thick, was laid, with a 
slope of lin1. This proved a difficult piece of work, 
but inspection indicates that it has been effectually 
carried out. The extent of the work carried out is 
indicated by the following figures relating to the 
material used over the eight miles along the 
Government road :-— 


20,500 uncreosoted and 23,000 creosoted piles. 
2,700 cubic metres of uncreosoted and 1900 cubic metres 
of creosoted timber. 
160 tons of iron for tie-rods. 
5,000 tons of basalt for protecting slopes. 
75,200 cubic metres of sand filling. 
31,600 square metres of brick paving. 
9,600 cubic metres of dredging. 
1,700 metres of fencing, and 74 gateways. 


This piece of work was very rapidly carried out» 
and at one time there were engaged 2360 labourers, 
two steam locomotives, one electric locomotive, 
31 steam. pile-drivers, three steam-spouters, one 
steam -crane, 60 hand pile-drivers, one steam 
bucket-rigger, and 165 flat boats and scows. 

The construction of the permanent way along 
this length may be regarded as typical. It is prac- 
tically of steam railroad construction, and for this 
reason we have preferred to describe the project 
as a light railway rather thanatramway. Moreover, 
the Government authorities so looked upon it, be- 
cause the speed to be maintained is 25 miles per hour. 
Thus, the drawings submitted for Parliamentary 
approval had to pass through the many departments 
associated directly and indirectly with railways in 
Holland. There is no department exactly corre- 
sponding to our Board of Trade, and each of the 
State offices looked at the question as it affected 
their jurisdiction. 

The rails are of the Vignolles, or flat-footed type, 
weighing 70 lb. per yard, and are of the standard 
section of the American Society of Civil Engineers. 
This section is shown clearly in the detail, Fig. 8, 
which illustrates specially the guard-rail used at 
acute curves, of which there are a number on the 
line, and on the bridges. The rails rest directly on 
sleepers, spaced as shown on the plan, Fig. 6, and 
on the longitudinal section, Fig. 7. It will be seen 
that at the joints this spacing is 22 in., and else- 
where 29.14 in. The joints are staggered. The 
sleepers are of creosoted Norway pine, of the 
dimensions given in Fig. 5, and the upper edges 
are bevelled. The rails are Pree to the 
sleepers by screw-bolts, as shown in the cross- 
section, Fig. 6, the right-hand half of which also 
shows the cross-ties placed at each joint. 

It is not inappropriate here to refer also to the 
overhead equipment. The trolley-wire is 68 square 
millimetres (0.105 square inch) in section ; the feeder 
cables, consisting of two bare copper conductors, 
are each 194 square millimetres (0.3 square inch) in 
section. The height of the wire from ground-level 
varies, owing to the fact that it was pitched at a 
higher level in Haarlem than at Amsterdam, and the 
inter-urban line was set at the mean between these 
two. The variation in height necessarily involved 
careful consideration in connection wlth the design 
of the bow trolleys fitted to the cars; this we shall 
illustrate later. The wire is screwed and held to the 
brackets of the poles by mechanical clips, and the 
effect, so far as the absence of noise is concerned, 
is certainly satisfactory. '“he poles, as shown in 
the cross-section, are of the lattice type, of three 
different weights, according to the location and the 
wind pressure. This question of wind pressure 
was one which required to be seriously considered, 
as along the Government road, where there is no 
protection whatever, the wind often attains a high 
velocity. The heaviest poles weigh 590 kilo- 
grammes (1300 Ib.); the intermediate size, 317 
kilogrammes (698 lb.) ; and the lightest, used in 
the cities, 250 kilogrammes (551 Ib.). The con- 
struction is certainly economical, and is German. 
Two channels are used for the heavier sections, 
with diagonal bracing, as shown, while the lightest 





consists of single angles similarly braced. The 
poles are provided with heel-plates, and are set in 
massed concrete extending 7 ft. from the surface- 
level. The bracket-arms are built up of two 
channels bolted together. The poles carry fceder 
cables and telephone wires, as well as the trolley- 
wire. 

Through the village of Halfweg there are two sec- 
tions of single line, which are controlled by the 
automatic electric signalling system of the Siemens- 
Schuckert Company ; this we will illustrate later. 

At Halfweg the iines cross two canals. One 
of the heaviest bridges of the system has been 
constructed to carry a double track over six spans, 
each 15 metres (49 ft. 24 in.) long. The general 
design of abutments and of steel-work is shown 
on page 6. Piles were driven for both abut- 
ments and piers at 35-in. centres, and these, 
again, were connected by capping of heavy timbers, 
over which there was laid a timber platform 
to carry the brickwork forming the piers. The 
abutment foundations are 20 ft. 6in. wide, and 
10 ft. from back to face. The piling, as shown, was 
carried only to the level of the bed of the canal, 
and raking timbers were driven on all faces. The 
brickwork construction of the abutments is 3 ft. 7 in. 
deep, with side-walls and pitch slope on each side. 
The coping and coigns of the piers and abutments 
are of granite. For the four piers and two abutments 
there were required 295 piles of an average length of 
50 ft., and for caps and flooring 295 cubic metres of 
timber, while the brickwork for abutments and piers 
amounted to 280 cubic metres, and the granite, for 
coigns and copes, to 25 cubic metres. The girder 
work, which is illustrated in detail in Figs. 13 to 17, 
page 6, involved the use of 150 tons of steel. As 
is shown, it is of the simplest form of construc- 
tion, each rail being supported by two I built-up 
steel girders, 26.14 in. deep over all, each pair 
being connected, by means of angles, with I brackets 
which carry the longitudinal rail sleepers. There 
are no parapets. The bracing joists between 
the two pairs of rail girders carry boarding to form 
a platform for the surface-men. This super- 
structure is certainly of economical build, and 
perfectly meets the conditions. The cost for the 
double track illustrated in Figs. 13 to 17, page 6, 
worked out to 191. per lineal foot, while the whole 
bridge, having an over-all length of 295 ft., cost 
56000. 

The new power-station is also situated at Half- 
weg, alongside one of the ring canals to which we 
have referred, and by which coal may be imported 
at cheap rates. The water supply is abundant. 
Here, as throughout the whole works, very ex- 
tensive piling had to be resorted to in order 
to make secure foundations. The basis on which 
this piling has been carried out here, as elsewhere, is 
that with piles 46 ft. long and 9}in. in diameter 
each pile may carry 4 tons. The piles are placed at 
4-ft. l-in. centres. Runners are carried on the top 
of the piles, with flooring 3 in. thick, pretty much as 
in the case of the piers and abutments of the bridge 
which we have just described. The buildings 
carried onthe foundations thus formed are of brick, 
the ground area occupied by the power-station 
being 9150 square feet, while sufficient land is avail- 
able forextensions. The boiler-house is 88 ft. 7 in. 
by 52 ft. 6 in. ; and the engine-house 59 ft. by 
34 ft. 74 in., with a clear height to the top of the 
walls of 21 ft. 4in. In connection with the boiler- 
house there is capacity for storing 400 tons of coal. 
One feature of the power installation is its 
cosmopolitan character ; the engines are English, 
the generators French, the boilers Dutch, some of 
the auxiliaries American, much of the construc- 
tional material has come from Germany, whence 
also came the steam-pipes; the rolling-stock was 
made in Belgium, and the whole constructional 
work was carried out by an English firm. 

The boilers, numbering six, of the Lancashire 
type, have each a heating surface of 926 square feet 
and a grate area of 35 square feet. They work 
at a steam pressure of 160 1b. They were supplied 
by Stork, of Hengelo, Holland, who has also 
fitted the superheaters, which are placed in the 
flues directly behind each boiler, and have each a 
surface of 330 square feet, made up of ten rows of 
coils terminating in two cast-steel headers. They 
are arranged to superheat the steam to the extent 
of 500 deg. Fahr. By a simple valve, however, 
saturated steam may be passed direct to the 
engines. These latter are of the Belliss self- 
lubricating three - crank triple - expansion type. 
There are three of them, each of 430 brake horse- 





power, and they are guaranteed to work with a 
steam consumption per horse-power hour of 13} lb. 
with superheated, and 17 lb. with saturated, steam, 
with a vacuum of 26in. The cylinders are 12 in., 
17 in., and 26 in. in diameter with a 13-in. stroke, 
the steam-valve being 44 in. in diameter, and the 
exhaust-valve 11 in. in diameter. The speed is 375 
revolutions per minute, and the guarantee was that 
it would not fluctuate beyond 3 per cent., even with 
sudden variations from full load to no load. These 
engines are coupled direct to generators by the 
Ste. Anonyme Westinghouse, Havre, the output 
of each continuous-current compound six-pole ma- 
chine being 300 kilowatts, at from 535 to 570 volts, 
when run at 375 revolutions. The switchboard, 
by the same company, consists of three gene- 
rator and two feeder panels, all of marble, fitted 
to a steel frame, and having the usual equip- 
ment. Over the engine-room there is a 10-ton 
hand travelling-crane by Louis Smoulders and Co., 
the span being 32 ft. 4 in. The motions are 
worked by hand chains from the engine floor. The 
steam-condensers are of the jet type, capable of 
dealing with 9000 lb. of steam per hour, and the 
pumps in use are of the Edwards type, manufac- 
tured in Amsterdam. Filter-tanks are used, and 
vertical exhaust feed-water heaters have been 
supplied by the Wheeler Company. 
suming our itinerary along the line, the new 

railway enters Haarlem alongside of one of the 
ancient ports or doorways into Amsterdam terri- 
tory, and here the linc which skirts the port 
crosses the canal on a bridge resembling closely 
that at Halfweg, and already described. In 
Haarlem itself there is no feature of any note, 
excepting that the 14 miles of new track had to be 
laid under the concession of the local authorities, 
rincipally to a new car-shed, the interesting 
eature of which is that instead of having inde- 
pendent car-pits at various points under the railway 
level, there is a considerable area of the floor and 
rail track carried on steel columns, as shown in the 
drawings reproduced on page 7. The connection 
of the rail to the column is well worked out, and 
this we reproduce in Fig. 23. It will be seen that 
the column casting is formed at the top to receive 
the rail, which fits neatly into place. The advan- 
tage of this extensive area is that the workmen 
engaged in overhauling the trucks, motors, &c., 
under the car can move freely about from one car 
to another, while at the same time such machine- 
tools as may be required can be located under the 
platforms of timber between the rails. At the car- 
sheds there is a useful collection of machine-tools, 
principally of German make, and these include a 
double lathe for car-wheels, the ordinary installa- 
tion of planers, slotters, &c. Adjoining is the 
power-house, built two years ago for the First 
Netherlands Electric Company. The Haarlem 
track is laid with grooved girder-rail, and here, as 
throughout, there is no concrete in the road-bed. 

From Haarlem, as we have already pointed out, 
the line passes through the sand-dunes separating 
Haarlem from the North Sea, and forming a 
great barrier against the inroads of the sea to 
the low-lying lands of Holland. Of this length of 
the line a feature is the sharp curves at various 
points. In our next article we hope to deal with 
other features of this interesting railway, and also 
with the rolling-stock. Meanwhile, we may state 
that the 34 cars in use were made by La Metal- 
lurgique of Nevers, and have accommodation for 34 
passengers, 12 of whom can be seated in the smok- 
ing compartment. A special feature of the trucks 
is that the swing-hangers are pivoted on the outside 
of the truck-frame, which permits a maximum dis- 
tance between the swing-hangers and between the 
supports of the spring-plank ; so that although the 
motors are of exceptional size for the metre-gauge 
—namely, 50 horse-power, supplied by the Union 
Company of Berlin—the aie run very easily, 
even at the higher speed of 35 miles an hour at 
some parts. 

(To be continued.) 








A Record Torsinz Ruyx.— What is claimed as a record 
run for a steam turbine was completed when the 600 
horse-power Westinghouse-Parsons turbine generating 
set was shut down at the close of the St. Louis Exhibi- 
tion. The plant had run from June 20 to December 2— 
a period of over 3962 hours—without a stop, during which 
time it had supplied light and power for the. varjous 
Westinghouse exhibits. The speed of the turbine was 
3600 revolutions per minute, and the bearings showed no 
signs of wear, although they had completed 855,792,000 
revolutions. 
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BLAST-FURNACE VERTICAL BLOWING- 
ENGINES. 

As has been pointed out time and again in Enat- 
NEERING, there is a continuous effort on the part of 
iron-masters to increase the producing capacity of 
blast-furnaces, and less heed is paid now to the dura- 
tion of the furnace in point of time, and more to the 
production for each lining. This has necessitated the 
providing of modern blowing-engines working at higher 
speeds and at increased blast pressures, with a prefer- 
ence, of course, for such designs as give economical 
results as regards steam consumption. The North- 
Eastern Steel Company at Middlesbrough, as the 
result of experience with two engines, by Messrs. 
Davy Brothers, Limited, of Park Iron Works, Shef- 
field,” have recently had installed a similar engine at 
their Acklam Works, embodying, however, several 
interesting departures in detail. his latest engine we 
illustrate on the two-page plate accompanying this 
issue, and on pages 14, 15, and 18. 

The improvements decided on for the new set con- 
sisted of improved design of trip and auxiliary gear for 


the high-pressure cylinder, larger bearing surfaces for | breakage of these, so that a desi 


the working pins, all carefully case-hardened ; an im- 
proved form of suction and delivery valves for blast- 
cylinders, watcr service to the main bearings, and cor- 
rect balancing of the engines ; while the former method 


per square inch, and a corresponding increase of blast 
pressure when a maximum of about 3800 horse-power 
is indicated. 

The steam-cylinders are fitted with double-ported 
Corliss valves, the object being to give a maximum 
port opening with a minimum amount of travel, 
and to reduce the wear of all working pins of the 
valve motion. The steam and exhaust-valves on 
the a gf egw cylinder are, as shown in Fig. 3, 
worked from one eccentric and driven through a 
wrist - plate, so that a rapid opening and closing 
motion is obtained. The trip-gear is of the makers’ 
improved radial type, worked from an auxiliary eccen- 
tric through levers and rods, the connection to the 
governor being arranged in such a manner as to allow 





of a range of cut-off from zero to eight-tenths of the 
|stroke. The gear then becomes positive in its action, 
| and enables the engine to run with steam at consider- 
| ably lower pressure, a condition which is sometimes 
| required in connection with blast-furnace work. One 
| special feature in connection with the trip-gear is the 

elimination of springs for closing the steam-valves ; a 

considerable amount of trouble is often given through 
of steam-closing 
cylinder has been adopted which has proved satisfac- 
tory, one advantage being that the pressure for closing 
the valves remains constant at all points of the cut- 
off ; consequently, the wear on the steel trip. plates and 
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of barring the engine was discarded, a special barring- 
engine being supplied. It was also decided to dis- 
pense with trip-gear on the low-pressure cylinder 
controlled by the governor, as it was found that equally 
good results were obtained with positive gear to this 
cylinder, having a fixed cut-off at six-tenths of the 
stroke, thus reducing the number of wearing parts to 
a minimum. The illustrations we now give show 
clearly these changes, which ‘have fully justified ex- 
pectations, the results being satisfactory in every 
respect. 

The strict conditions under which the order for the 
third set was given required great care in the erection 
of the engine, so as to fulfil the tests required. One 
of the conditions was that the engine should complete 
a month’s continuous run without any stoppages what- 
ever, excepting a few minutes at atime when the 
furnace was being tapped. This was successfully 
accomplished, the engine working during the whole 
of the time without any signs of heating in any of 
the working parts. 

The engine, as will be seen by the illustrations, is 
of Davy Brothers’ well-known type, having the steam- 
cylinders placed over the blowing -cylinders, the 
pistons being of the dished type to allow for efficient 
drainage of water. The high-pressure cylinder is 
{8 in. in diameter, and the low-pressure 90 in. in 
diameter, the two air-cylinders being 90 in. in dia- 
meter, and all have a stroke of 6 ft. From tests 
taken it was found that the engine delivers 52,000 
cubic feet of air per minute at a pressure of 15 lb. per 
square inch, wih 6 steam pressure of 70 lb. pl a 


vacuum of 10 1b. per square inch, at a speed of 50 
revolutions per minute. It is of ample strength in all 
parts for working with steam at a pressure of 100 lb. 
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pins is a very small amount. The steam and exhaust- 
valves on the low-pressure cylinder are also worked 
from one eccentric and driven through a wrist-plate. 
The details of the trip-gear are shown in Figs. 7 and 
8, page 15. All valve-rods are adjustable as to length, 
the pins are of hard steel, and vhe eyes fitted with 
adjustable phosphor-bronze steps. The pins for the 
trip-gear are all of large diameter, and case-hardened. 

The governor, shown in Figs. 2 and 3, is of the 
spring-loaded type driven by friction gear, so designed 
that the speed of the engine can be regulated from 
20 to 50 revolutions per minute, whilst running, by 
means of a small “seh onctines which controls the ratio 
of gear between the engine crank-shaft and the 
governor. 

Steam from the high-pressure cylinder exhausts into 
a horizontal jacketed receiver of large capacity, so that 
the steam is thoroughly drained and dried before pass- 
ing into the low-pressure cylinder. The low-pressure 
cylinder exhausts into an independent central con- 
denser, the same condenser plant also receiving the 
exhaust from the other blowing-engines. The engine 
is fitted with an arrangement for supplying live steam 
to the low-pressure cylinder, so as to enable it to start 
against the full blast pressure. 

The air-cylinder valve-boxes are fitted with an 


mild steel (Figs. 9 to 11, page 15) adjustable for the 
lift required, and fitted with steel springs to insure 
positive closing. In the construction of the air- 
pistons a departure has been made from the usual 
practice in dispensing altogether with any form of 











improved form of disc euction and delivery-valves of | 
|of compression being very high, and, consequently, 


cant. Special care was taken to make the bore of 
the air-cylinders perfectly true; and when the pistons 
were put in the cylinders and carefully gauged, the 
ascertained working clearance was approximately only 
r$z in. allround the piston. The friction of the passage of 
air through so fine a space as this would allow noe appre- 
ciable leakage even if unlubricated, and a very small 
amount of lubricant would obviate any loss through 
leakage. In spite of the smallness of the clearance, 
the cylinder showed no signs of wear or cutting after 
a month’s continuous working. The steam pistons 
are packed with Messrs. Lancaster and Tonge’s spring 
rings, and the metallic packing of all the stuffing- 
boxes is of the same firm’s manufacture, 

The crank-shaft is of forged Siemens steel through- 
out, the bearings are 20 in. in diameter by 36 in. long, 
and the body of the shaft is 25 in. in diameter whero 
the flywheel is keyed on. The connecting-rods are of 
forged steel, the euds being of the marine type, each 
rod being 13 ft. 6 in. between centres. The flywheel 
is in two halves, secured together with hoops and 
links. The diameter is 20 ft., and the weight 40 tons. 
As previously mentioned, special attention was paid 
to balancing the engine ; and 120 deg. was fixed upon 
as the position of the cranks, to facilitate the starting 
of the engine from any position, to have as uniform 
a turning moment as possible. 

The pistons on the high and low-pressure sides wero 
made of equal weight. The crank-webs, which are 
of forged steel, weighing about 74 tons each, were 
made as far as possible to balance the weights of the 
moving parts; but as it was not practicable to com- 
pletely balance the moving parts by means of tho 
crank-webs only, the rim on one side of the flywheel 
was cored out to still further improve the balance. 
A barring engine of the two-cylinder type, with worm 
and worm-wheel, is fitted, and is automatically throwa 
out of gear when the main engine begins running. 
As shown in the perspective view on page 18, each air- 
cylinder is supported by two massive A frames of box- 
section, having projections cast on for receiving the slide- 
bars. The bed-plate consists of two ~ ey pieces 
running from back to front outside of the flywheel. 
Four cross-girders between these two girders carry the 
A frames, the two middle girders forming pedestals 
for the two crank-shaft bearings. The component 
parts of the bed-plate are made secure by having 2-in. 
forged-steel keys driven in across the joints, the flanges 
being secured by turned bolts. The rigidity and con- 
struction of the bed-plates are such that there is little 
likelihood of the engine being thrown out of alignment 
even if a considerable settlement of the foundations 
takes place—a possible contingency, as the ground on 
which the engine has been built is of a boggy nature. 
The longitudinal bed-plates and cross-girders are 4 ft. 
deep, with an average thickness of metal of 2 in., the 
two centre girders being increased to 3 in. in thickness 
in the middle for supporting the load. The pedestal 
steps for the crank-shait are of massive cast iron, lined 
with white metal ; and in view of the load on these 
bearings it was considered advisable, as an extra pre 
caution, to have arrangements for water cooling. 

The indicator gear consists of chain drive, wheels, 
and balance-weights, so arranged that simultaneous 
diagrams can be taken from all four cylinders. A set 
of simultaneous indicator diagrams (Fig. 12, opposite) 
taken from the steam and air cylinders were sabtnieed 
to Professor C. H. Innes, of Detentieae-Tyue, who 
worked them out and obtained the following results :--- 


Efficiency Calculations of Blowing-Engines. 


Steam-cylinders ... ... 48 in. and 90 in, in 
diam. by 72. in, 


: stroke 

Air-cylinders .. Both 90. in diam, 
by 72 in. stroke 

Steam pressure ioe a 90 Ib. 
Blast on iv a al 12} ,, 
Vacuum... bad *: “i sp 
Revolutions per minute... . 
Efficiency of compression 92.5 per cent. 
Mechanical efficiency... kone ACA Gt a 


Total efficiency—i.e., ideal wor 
required to compress air iso- 
mee | + actual work in 
steam cylinders... yee Spi * 


With regard to the results obtained, Professor Innes 
makes the following remarks :—-‘‘ It will be seen from 
the diagrams of the air-cylinders that the pressure at 
discharge is very little more than the gauge pressure, 
showing that the discharge valves work very well ; 
the suction lines are also close to the atmospheric line. 
The mean exponent of the eight compression and eight 
expansion curves is 1.35—1.¢., these curves on the 


| average follow the law p v!* = constant. The results 


are very good, both mechanical efficiency and efficiency 


their product, the total efficiency being higher than 
usual. For this last 70 per cent., or 0.70, is generally 


|considered good, and it is only too frequently- found 


as low as 0.65, or 65, per cent.” The very high effici- 


packing. The air-pistons, which are of plain box |encies obtained are no doubt materially assisted. by 
section, are 12 in. deep, and have a few grooves | the perfect balancing of the engines, and by the absence 
turned round the circumference to hold the lubri- | of all friction in the air-cylinders; but besides thie 
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the vertical tandem arrangement of the steam and air 
cylinders admits of a far higher result being obtained 
than with any other arrangement. This is due partly 
to the vertical arrangement reducing the friction, but 
chiefly to the fact that almost the whole of the power 
is transmitted direct from the steam to the air pistons, 
so that — a small proportion of the power has to be 
transmit through the connecting, rods, reducing 
friction losses most materially. 








PLANING-MACHINE. 
We illustrate above a small planin 
which is the latest pattern turned out 
Thomas Shanke and Co., Union Iron Works, John- | 


§ - machine 
y Messrs. 
stone, and shows how a siall machine, only 30 in. 
wide, can be efficiently arranged so as to deal very 
uickly with a great variety of work. The principal 
eatures embodied are common to all similar machines 
by the same makers, and are: (1) that two or three 
speeds can be given to the forward cut, and the table 
returned with the maximum velocity, according to the 
weight of the table plus the work; (2) there is a 
. balanced side tool with double-purchase feed-gear ; 


(3) the tools on the cross-slide cut at any angle, and | 


move together, or in opposite directions ; (4) there is 
the power of finishing accurately, by means of Barrow’s 
patent tool-holder, feed surfaces of from 14 in. to 5 in., 
according to the size of the machine ; (5) the peculiar 
vees, which reduce friction, require no adjustment, 


and have on other machines been fuund in perfect con- 
| dition after being in use for twenty years. 

The above are some of the advantages claimed for 
this machine, which ought to prove a useful tool for 
general work. 





AUTOMATIC TELEPHONY. 

Tue idea of an automatic telephone is not new—it 
is more than ten years, indeéd, since Strowger, a 
Chicago engineer, brought out the first device of the 
|kind. It is interesting to note that the Strowger 
Automatic Telephone Company installed a number 
lof small exchanges, which were successful, not so 
much for what they actually accomplished in im- 
| proving telephonic service, but in showing the 
| possibility of future development in this direction. 
| Although this early apparatus was imperfect and 
|complex, it embodied the fundamental principles 
| which only required further experiments and experi- 
| ence to insure very valuable results. Strowger died 
and the Automatic Electric Company was organised 
| to take over his patents ; further experiments were 
carried out and greater capital expended, resulting in 
the system we are about to describe, and in which it 
'is claimed that the early imperfections have been 
eliminated and a stage reached scarcely more complex 
than in the manual switchboards now in general use. 
The limit of capacity is no longer, as formerly, one 
thousand stations; Chicago to-day has an auto- 











matic exchange of ten thousand stations already in 
operation, and others are being added as occasion 
demands; it is, indeed, hoped that ultimately the 
entire business of the city will be handled by this 
system. 

The telephone itself closely resembles the familiar 
manually-operated instruments. One form consists of 
a transmitter, receiver, &c., and the addition of a call- 
ing-dial. This is a,circular piece of metal provided with 
ten finger-holes on the periphery, which are numbered 
from 1 to zero. A stop at the ecoat hole limits the 
distance through which the dial may be’ made to 
revolve. The method of calling is very simple :—To 
secure a number—say, for example, 854—the sub- 
scriber first takes the receiver from the hook, then 
places his finger in hole No. 8, and turns it around to 
the stop mentioned above ; when released, the dial is 
instantaneously restored to its normal position. The 
subscriber is now connected to a trunk line leading to 
the eighth group of so-called connector switches, 
which we may call the eight hundredth group; in the 
same manner he calls five and four in this group. 
Having turned the number desired, he presses a 
| button underneath the dial, which rings the bell of 

the person wanted, and the connection is completed. 
If the telephone of the subscriber called is engaged, a 
buzzing sound in the receiver of the caller notifies 
that such is the case. 

| The keyboard, or internal mechanism of the tele- 
| phone, occupies a space 5 in. by 3 in. by 2 in., and 
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consists of an impulse-sending mechanism, which, in 
response to the rotations of the dial, communicates 
to the subscriber’s switch a number of impulses 
corresponding to the number of the hole in which the 
finger is placed, lifting a shaft which occupies the 
central position of the switch into connection with the 
proper row of contacts; and bringing a set of ‘* wiping- 
fingers” into connection with the desired row of 
contacts. 

_ It should be noted that when the call is made, no 
impulses are sent over the line on the downward 
movement of the dial, but Only on the return. This 
affords protection to the instrument against careless 
or hasty subscribers. The speed at which the dial 
returns is regulated by a governor ; the calling is 
simple, and works with remarkable accuracy, speed, 
and precision. The switch, Fig. 2, is a device about 
13 in. in height, 44 in. in depth, and 4 in. in 
breadth ; the upper half consists of two relays and 
three pairs of magnets mounted on a solid cast-metal 
base. These relays and magnets, together with the 
proper springs, wires, &c., operate a vertical rod in 
obedience to the impulses sent from the subscriber's 
telephone, and bring the three pairs of ‘ wiping- 
fingers” attached. thereto into’ connection with the 
brass contacts, which, arranged in three semi-circular 
banks, constitute the lower half of the switch. 

The upper of these banks, known as the ‘‘ busy 
bank,” serves to indicate busy lines in the automatic 
selection of trunks. The lower two are “line banks,” 
to which the line wires connect, and over which the 
conversation is held. 

Two classes of switches are employed : one known 
as ‘* selectors,” of which there is one for every tele- 
vhone connected with the exchange ; and the other as 
‘*connectors,” of which there are 10 for every 100 
selectors, and which are in groups, each capable of 
connecting 100 telephones. ‘Fhe function of the former 
s to connect: the telephone calling; with the connector 
n the proper group, which in'‘turn connects with the 
telephone required in that.group. This is the case in 
exchanges of 1000 capacity or less ; in larger exchanges 
a second selector isemployed. This is an intermediate 
— and divides-the work of selection with the first 
selector. 


The trunk system employed is very much akin to 








AUTOMATIC TELEPHONE EXCHANGE, 
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that""now generally“used|in manual practice, and, 
therefore, needs no description. It may be said, how- 
ever, that the selection of trunks is automatically 
accomplished, the ‘ wiping-fingers” on the shaft of 
the selector switch passing over all busy contacts, and 
stopping at the first idle point. 

e operating equipment consists of a 52-volt storage 
battery, which furnishes the currént for working the: 
switches; a'cross-connecting board or distributing-rack, ' 
equipped with carbon lighting-arresters and heat-coil 
protectors ; a ringing-machine with ‘‘ busy bank” and 
‘‘ howler” attachment ; charging-machines, the power 
board on which the usual knife switches are mounted, : 
together with the necessary circuit-breakers, volt and> 
ammeter, &c., for controlling and measuring -the 
current; and a ‘‘ tell-tale” board. The latter com- 
prises a number of eight-candle-power lamps mounted 
on a marble panel, together with a magneto bell) « In 
case of a ‘short-cireuit or ‘‘ ground” on any line, the: 
bell rings, and the lamp on the-panel glows: The 
position of this lanip instantly tells the attendant the: 
exact location of the trouble, and, we are informed, 
often enables him to rectify it before the subscriber is 
aware that there has been an interruption. ° i 

In Fig. 1, above, we illustrate the Chicago Ex- 
changé, which has already upwards of 10,000 switches 
installed. The automatic switches are mounted on: 
steel shelves, 25 to the shelf, each board containing: 
four shelves of first selectors and: one shelf. of con- 
nector switches: This is the arrangement for a 
system of 1000 stations. In: a 10,000-station system, 
such as Fig. 1, the board is made up of six shelves— 
four of first selectors, one of second selectors, and’ 
one of connector switches. The floor space occupied 
by such a switchboard is 11 ft. 6in. by 12 in. ; the 
switchboard is made of steel angles, and is rigidly: 
braced. A feature which the company claims to be 
of great importarive in their automatic switchboards 
is that they can be increased to any capacity by 
simply adding new sections with the desired. number: 
of switches, without interfering with existing condi- 
tions in any way. 

The Automatic Electric Company claim, amongst 
others, the following advantages for their automatic 
system :— 

1, A switchboard has no operators, and thus one of 
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the large fixed charges incidént to manual exchange 
operation is eliminated. e 

2. There being no operators; the automatic exchange 
can be located..in less expensive quarters and with a far 
smaller establishment. ; 

3. One switchboard-attendant for bastion 
apparatus in order for 1000subscribers is all t 
in the automatic system. * ade S09 9k 

4, The cost of maintenance arid equipment is no greater, 
and in large exchanges is less,than’the manual exchange. 

5. The service which ‘the. automatic «system - gives, 
unlike}the’ manual system, is absolutely secret, each sub- 
soriber. having a ‘private. wire on which to transmit his 


6. The subscriber himself-instantaneously connects with 
the pérson he.wishes t6 call, and the apparatuis is so con- 
structed “that it-is an‘impossibility for another sub- 
scriberAto “cnt. in-”, or in any way interfere with the 
line itkgypaps - 2 5 FR ee . 

7. The frequent ‘delays and mistakes which the manual 
board causes are entirely unknown’ to users of automatic 
telephones.: *'. -« ~ ' oun : 

8. Bhe:complexity: of the automatic exchange-does not 
increase préportionately, to the increase of size, as is the 
case with» matiual-exc i, where the cost. of giving 
service’ is much moré.-per subscriber’ in large than in 
small exchangés. *T'he cost of operation-in the automatic 
exchanges 'is’ fixed. An iricrease is merely a matter of 
adding new ‘telephones and switches, -the cost of opera- 
tion being the samig"per’subscriber. -~' | - hot game 

9. The automatic’ switch is thoroughly cosmopolitan’ in 
its natire, no interpreter being ne -by the-foreigner 
in a country-where ‘the ‘automatic exchange is located, 
any person béing able to secure thé desired connection by 
simpy rotation 6f:thé dial.-- ee 

1 - he _sagle number. o 
always at work, nightand day. ° _ 


Thé following, is a ligt’ gf the: prinojpal “automatic 
exchanges - in. OF t*dr Ordered for. 
immeitats aE $f theactual and ultimate 


capaciby.of -€ “ 
chs Ultimate ="; 


and_ keepin 
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SHIPBUILDING AND. MARINE 
‘ENGINEERING IN 1904. . 

‘So far as shipbuilding and marine engineering - is 
concerned, the 'year ‘which has closed has yielded 
unsatisfactory results.’ It is true that the total pro. 
duction, including warships, aggregates 1,420,000 tons 
—1.2'per cent. better than in the previous year ; while 
thé-horse-power of marine machinery made is practi- 
cally the same as in 1903; but the financial conditions’ 
of:‘many of the contracts is quite another matter. The 
release of the shipping which’ had, for. two or three 
years, been engaged for the transport: of. troops to and 
from. South Africa, tended to vate the unfavour- 
able condition of the freight market, for.in the 
absence ‘of any corresponding expansion in the 
volume of over'sea traffic, inc difficulty was 
expérienced in omens ‘ships at moderately re- 
munerative rates, ly in the year the idea seemed 
to’ grow that we were on the eve of a. revival 
in‘ trade, and speculative shipowners entered the 
market, offering very low .prices for ‘ships, and 
eveh then stipulating for; payment over very long 
periods, in some cases up to ten years. Simultaneously; 
or following upon this movement, theContinental firms, 
anxious to get in at bottom prices, entered the market 
for ‘‘ tramp” steamers, and these they have secured at 
very low rates, as a rule between 5/. 103. and 5/. per 
tonof dead-weight carrying capacity." ‘Two or three 
years’ depression made builders eager for the bait. 
Such‘a price, even with the low quotations prevailing 
fér steel—American ‘steel’ has, by the way, been im- 
pur'téd ‘at 5/. per. ton—does not afford much margin of 
profit. The addition to British shipping is less than for 
some'years ; but there has been a considerable increase in 
the foreign-owned tonnage built, totalling from British 
yards 247,700 tons. Norway, Sweden, Austria, Ger- 
many, and Greece have taken many ships at the lowrates 
which will place them’ in’ an advantageous ition 
for competing with English vessels. In fact; Norway 
and .Sweden, finding that they could’ buy «modern 
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TABLE I.—AGGREGATES OF PRODUCTION IN THE UNITED Kincpom. 








1904, | 1903. 


1902. 1901. 1900. 1899. 1898. 





| tons 
1,316,100 | 
48,4 


tons 
1,328,987 
8,400 a 


Steamers*.. 
Sailing ships 


46,742 | 
| 


| tons 
1,565,305 
34,957 


tons 
1,638,074 


| tons 
1,501,806 
89,127 


tons tons 
| 1,683,723 1,622,062 
34,558 


62,313 | 





1,364,500 1,375,729 
57,100 28, 


Totals .. 
His Majesty’s Dockyards 


8,200 | 


1,600,262 


| 1,590,983 | 1,746,036 
70,955 


1,656,620 
51,560 | 64,910 5,230 


7 


1,674,657 
66,900 


J 





Grand totals | 1,421,600 | 1,404,019 


1,642,493 | 1,810,946 1,661,850 | 1,741,557 1,671,217 





247,700 
; 17.4 


Per'cent. of total 


Foreign-owned tonnage me 


221,202 


| 
283,002 364,379 


430,495 356,483 | 391,504 
17.3 20.8 26.0 20.1 24.4 





Total merchant tonnaget | 1,294,200 -| 1,251,036 


| 1,549,449 1,599,404 1,600,421 | 1,576,465 1,477,864 





Per cent. of steam merchant tonnage to! 
total merchant tonnage .... es =e] 


93 96.2 


97.8 97.57 


97.7 


94,4 





1,364,778 


| 
| 


Indicated horse-power of engines .. 


| 1,268,079 1,540,814 1,432,829 





Per cent. of all Naval tonnage to merchant! 
tonnage.. + eR Re Ge i 


ams 


9.85 


| 


12.2 





| 
1,314,502 
| 


6.24 3.84 10.6 13.7 





:* Includes warships built in private yards, ~’ ~ 


economical, new ships at.a price which equalled. the 
rate paid. by. them two or three years ago for.old 
discarded ships, preferred new to second-hand steamers, 
and thus the number of vessels sold out of the British: 
fleet. was last year less than formerly. The~effect 
will be to intensify competition. There are indica- 
tions that an improvement in the shipping trade. is at 
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hand ;. but all. must depend upon the termination of 
the war, and the‘nature of the settlement, especially 
as it affects China. : Be 4 

From the point ‘of view of naval architecture and 
engineering, there’ is practically nothing to record, 
excepting only the gratifying increase in the popu- 
larity of the steam-turbine. ~ Up to this year the 
Parsons Company alone manufactured this new pro- 
pelling agent ; in'1902 the firm returned 15,500’ indi- 
sated horst-pniset' és ‘completed ; in 1903 26,400 indi- 
cated horse-power ; whilein 1904 the same company have |. 
manufactured turbines totalling 45,200 indicated horse- 
power for ship-propulsion. But many other firms have 
secured licenses for the’ construction of the turbines, 
and at the present time there aro in process of manu- 
facture, under license of the Parsons Company, tur- 
bines for ships of practically all types, totalling 195,000 
indicated horse-power. During the year 13 vessels in all 
were fitted with turbine machinery, totalling between 
70,000 and 80,000 indicated’ horse-power, so that the 
steamers in service with thé Parsons turbine represent 
over 110,000 horse-power. Satisfactory evidence of the 
efficiency of the system has been found, firstly, in the 
report. of the Committee appointed by the Cunard Com- 
pany to make tests with a view of determining whether 
the turbine should supersede the reciprocating engines 
in the two 25-knot liners to be constructed for the com- 
pany—a question which was’ answered distinctly in 
the affirmative ;* secondly, in the ag ge: trials 
carried out. in connection: with the four Midland 





* See EnGrveenine, vol, lxxvii., page 403. 





* See ENGINEERING, ‘vol. Ixxvii., ‘pages 469 and 651. 


‘tonnage not propelled 


t Excludes British and foreign warships. 


Railway steamers ;* and, thirdly, in the exhaustive 

and: exact: comparative tests‘ made with cruisers for 
the, British: Navy , by. the; Admiralty. staff.+ - These 
results, combined with the experience of ‘the several 
yesselsin service, have now-placed the turbirie—which 
was. largely experimental: previously—on’* a~sound 
commercial basis; and» there can be no doubt: that 
such prime movers are certain to. be. adopted more 
extensively in the future, while at the same time re- 
search:will.be stimulated in the direction of further 


| improving the system. 
| “The siimmation of the details sent to us by over 200 
'| firms shows'that the 1220 vessels launched from private 


works made 


de tip an aggregate tonnage of 1,364,500 tons; 
and, if 6 this ad 


added the 57,100 tons displacement of 
the four warships floated from the Government estab- 
lishments; we have an aggregate production in the 
United Kingdom of 1,421, tons.” This ihcludes, so 


| far as we have been able to gather, every ship-shape or 


floating “structure, which’ term includes docks and 
caissons. ‘A* few of the builders still continue to give 
the tonnage ‘‘including erections,” and have not 
complied directly with our request for the Board 
of Trade tonnage ;. but the difference in the aggre- 


| gate involved is not equal’ to 1 per cent.; and 
|'we have been compelled to accept the figures’ the 
| respective firms send us, for comparative purposes ; 


the difference does not greatly influence the issue 
as to the general state of trade. Being approximate, 
we have this year left out the tens and units in all 
cases in the aggregate figures. The total produc- 
tion is 17,600 tons more than in the previous 
year, and 279,000 tons higher than the low figure in 
1897, and half a million above the low totals of the 
early ‘nineties. When compared with the maximum 
attained in 1901, the decrease is 389,000 tons. Gene: 
rally speaking, the work for the year must be regarded 
as satisfactory in volume, however much it may be 
deficient in dager results. The diagram 
which we published on this page, giving the total pro- 
duction, excluding warships built in dockyards, would 
seem to indicate that a return of activity is at hand, 
if the rise and fall follows a fairly regular cycle ; but 
there have been so many disappointments that few are 
disposed to accept the responsibility of prophecy. 
e number of sailing craft is about the same as in 
the previous year. As shown in Table I., the total 
by méchanical means was 
48,400 tons. A cuiadenelle part of this total is made 
up of barges, schooners, and similar craft engaged in 
traffic around the coast and on the rivers. There is 


‘a marked falling-off in recent years in sailing craft for 


fishing service. Several caissons are included, a dock 


of 2800 tons built for the Suez Canal, and a 10,000: 


ton coal dépét for Portsmouth Dockyard, Of sea- 
going merchant —_ there were only six launched 
uring the year, all of them constructed on the 
Clyde, and, with one exception, all for Continental 
owners, Germany taking the largest two — four- 
masted’ barques of 3109 tons, along with two 
smaller ships; a fifth was for Belgian owners; the 
sixth was constructed for Aberdeen. These‘ ships 
make up 14,977 tons — about 14 per cent. of the 
total sea-going merchant tonnage. In the previous 
year there were six merchant sea-going sailing ships, 
three of which were for British owners. In 1902, 
when Continental nations were encouraging the con- 
struction of sailers for over-sea transport, seventeén 
sailing ships of over 1000 tons were constructed in 
Scotland ; but with this exception the decadence of 
the sailing ship has been continuous and regular. 

The total tonnage for foreign owners is larger than 
might have been the case, but for the reasons which 
we have already indicated.: Of the total tonnage,’ 
17.4 per cent. was built to foreign orders, the tonnage, 
being 247,700 tons, which is 26,000 tons more than 


* See ENGINEERING, vol. Ixxviii., pages 423 and 499. 
+ Ibid., pages 689 and 719. 
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TABLE II.—STATISTICS OF SHIPBUILDING IN THE UNITED KINGDOM IN 1898-1904. 



































ToTAL PRODUCTION. | Per Cent. OF STEAM TO TotaL Tons. Per CENT. OF FoREIGN-OWNED To ToTaL Tons. 
District. SORE See eee ne were: te hel = S26 ita | See - ~e 
1904. 1903. | 1902 | 1901. | 1900, 1809, - 1898. ! 1904, | 2 1902. | 1901. | 1900. | 1904. 1908. | 1902. 1901. | 1900, | 1899, | 1898. 
ae Scotland. No.| tons tons tons tons tons tons tons || | | } | 
Clyde (including outports) ..| 822] 482,400 440,500 | 525,670 | 518,298 486,424 | 493,793 | 473,714 || pane 95.65 | 92 95.85 | 98.66 | 167 . 15.5 21.6 19.1 | 32.5 | 90.0 | 23 
Other Scotch ports... ‘ 70) 30,300 | 37,161 | 49,616 | 42,416 | 48,422 | 45,699 | 48,665 || 95.7 | 99.06 | 90.15| 9268 9874 | 244/87 (206) 40 | 196 | 238 47.5 
England. 
Tyne ee ee --| 131) 279,000 | 265,434 | 322,136 306,071 , 303,092 | 307,568 | 307,924 98.74 | 97.06 | 98.58 | 100 | 97.6 21.8 23.3 204 24.4 40.5 | 29.1 38.8h 
Wear -| 73) 233,000 181,662 | 232,145 | 270,481 267,032 268,508 | 259,283 | 99.89) 97.14 | 99.88 | 100 | 100 | 21.4 19 11.9 19.8 | 203 |186 23.63 
Tees oe ee oo 38} 112,000 | 94,973 | 114,024 | 169,111 | 156,879 144,142 | 146,424 i 100 | 99.9 | 98.3 | 100 100 | 163 32.1 | 29.9 23 23.7 | 23.2 | 13.2 
West Hartlepool. . ee ee --| 82) 101,800 | 84,923)| 84,747 | 145,954 133,542 | 139,600 119,040 100 =| 100 100 100 | 100 |} 21.8 10.6 | 17.7 29.7 12.2 | 2 21.8 
Barrow-in-Furness (including Work- } | | | | | 
ington)... ..  «. «+ «| 28|.15,100| 44,346| 21,107 | 20,444 31,565 | 37,689| 27,130 95.26) 100 92.92 | 93.57 93.35 || 49 0 | 0 3.78 60.2 | 21 | 0 
“Ses 84! 11,000|  9,883| _3,879| 20,977 .9,162| 18,913| 4,026 96.35; 72.1 104.4 | 97.85 | 764 | 08 0 | 0 6.1 87.4 | 99 | 8 
Blyth and Whitby ee . oof 5,800 | 5,304 | 11,787 | 16,211 15,294| 18,944) 13,356 | 100 100 100 100 100 | 42.3 0 | 22.1 41 0 15.8 | 15.6 
Humber (Hull and Grimsby) --| 77) 25,100} 29,500 | 26,442 | 13,824  27,312| 39,952 | 33,058 | 88.7 87.1 60 45 77 5.7 0 | 6.5 14.1 1.63 4 1.43 
Thames and other English and Welsh| | | | | 
ports ee oe oe oot wee 41,C00 23,908 | 39,577 | 65,847 39,426 35,126 | 45,412 | 65 49.3 | 20.9 58 | «6 18.9 1 | 8M 4.47 16.1 | 22.4 | 45 
Treland. | } | | | 
Belfast and Londonderry + 25) %8,000 | 158,542 159,763 | 152,402 | 131,431 | 181,728 | 121,330 97.2 | 99.9 | 99.92) 99.63 | 99.2 1.67 0 | i 16.2 5.4 5 8.55 
! ! I . ' | | ! 
in 1903, but this is considerably short of the average | inclusion of the Indian woe Dufferin, which is| all of the ships for the northern kingdoms were 


of the previous six years. During this 
1897 to 1902, the foreign-owned tonnage has averaged 
365,000 tons, the proportion of the total ranging from 
17.3 to 26 per cent. This year’s total is higher be- | 
cause of the low prices ruling, and does not suggest 
any departure from the policy of foreign countries of 
encouraging their own builders to supply their tonnage. 
This is especially marked in the casc of Germany, 
where one more development has taken place during 
the year, the Vulcan Company, of Stettin, undertak- | 
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ing for the first time the construction of one of the | 
uge leviathans with which the Belfast builders | 
ive hitherto been so closely identified. As the) 
erman steamship companies were early in their 
ppreciation of the advantage of immense vessels, 
nd still continue to add them to their fleets, it is 
obvious that this departure by the leading shipbuild- 
ig company of the Fatherland foreshadows loss of 
work in this country. In Table II. we have indicated | 
generally the ratio of the foreign to total work carried | 
ut by the respective districts.. There is not much | 
change in any of the districts as compared with pre: | 
vious years, excepting in the case of Barrow-in- Furness, | 
and the decided difference here is dte ¢ itirely to the 








riod, from | 









credited, of course, to ‘‘ourColonies and Dependencies.” 
In the case of Blyth and Whitby, the construction of 
one ship for Danish owners unduly affects the ratio, 
On the Clyde the proportion is 16.7 per cent., which is 
rather higher than in the previous year, but is only half 
theratioof 1900. Threeof the districts onthe North-East 
Coast—the Tyne, Wear, and Hartlepool—average 21.5 
per cent., which is fairly normal ; the Tees has had a 
much smaller foreign clientele than in previous years, 
her ratio of 16.3 per cent. being considerably below the 
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average of the six epee | years. _There were only 
four fishing-boats built on the Humber for Continental 
firms: a fact which in some measure accounts for the 
decreased percentage. 

The tonnage taken by the respective countries is 
recorded in Table III. Norway and Sweden have 
greatly increased their fleets from British yards, 
the steamers bought by them totalling 62,100 tons, 
which is more than double the highest. total of the 
preceding five years. In 1898 the total was 64,400 
tons, but then the conditions were analogous to those 
experienced during the past year, the price of ships 
encouraging - the‘ ordering of new vessels instead of 


supplied from the North-East Coast. .The Colonial 
total is 44,500 tons, one-half of which was supplied 
from the Clyde yards; the total includes the several] 
ships from the Wear and the Barrow troopship, which 
latter partly explains why this is the largest aggre- 
gate for our Colonies and Dependencies, with the 
exception of that of 1902. Austro-Hungary comes 
next with 32,900 tons; two-thirds of this was con- 
structed on the North-East Coast and the remainder 
on the Clyde. This total is 14,500 tons greater 
than in the previous Be but is still less than 
in the years 1900, 1901, and 1902. Fourth place 
on the list is taken by Germany, whose quota is 
25,899 tons, three-fifths of which was supplied 
from Clyde yards, while the remainder was from the 
Tyne. . The figures of recent years are distinctly in- 
structive ; there has been a steady diminution in the 


TaBLE IIT.—Countries where British-Built Foreign- 
Owned Ships were Registered. 


1900. | 1899. 








— 1904. | 1903. | 1902 | 1901, 
tons tons tons tons tons tons 
Norway and 
Sweden ..| 62,105 | 30,464 24,235 | 11,201 | 17,861 29,604 
Colonies and } 
India ..| 44,551 | 28,840 76,826 | 26,239 5,984 14,990 
Austro - Hun - 
gary .., 82,953 | 18,480 | 39,267 | 53,970 | 82,127 18,328 
Germany .| 25,899 | 28,500 | 35,801 78,157 | 110,722, |70,648 
Greece --| 15,085 | 11,902 | 21,272 | 8, } +8, —- 
France ., 12,540 | 15,535 8,074 | 18,777 28,436 | 4,285 
Russia 12,856 | 12,081 11,767 31,736 | 16,085 8,440 
Denmark -.| 12,008 7,801 8,103 12,279 | 6,161 (18,393 
South Ameri- j 
can Repub- 
lics .. 7,278 | 8,079 288 1,670 |. 8,078 | 6,036 
Egypt.. 4,436 _ -- _ — — 
Spain .. 8,555 7,002 7,583 9,505 | 20,236 25,584 
‘| Belgium 2,713 5,065 240 | 199 _ _ 
Holland 2,879 | 23,755 19,742 | 43,184 | 28,981 17,617 
United States 1,226 11,488 3,380 132 5,104 8,450 
China .. fF 80 — 3,262 1,400 4,149 300 
Portugal 44 1,554 -- -- -- — 
Japan. . - 182 2,000 8,505 35,000 45 880 
Other coun- 
tries and un- 
classified . 7,509 7,604 22,682 — — 


52,478 


total built in this country for the Fatherland, while 
simultaneously there has been a ‘steady development 
in German shipbuilding, and, as .we have already 
hinted, the tendency is to obtain, as far as possible, 
all the shipping from German yards. Greece occupies 
a high place on the list with 15,000 tons, two-thirds 
of which was — from the Tees, and the re: 
mainder from the Tyne and Wear. The growth of the 
Grecian fleet is considerable, asin the past three years 
48,000 tons have been built by British yards alone. 
France has taken 12,500 tons, fully three-fourths of which 
came from the Wear and Tees. This is 3000 tons less 
than in the previous year, when, however, a fillip was 
given to French foreign-built shipping, owing to a 
modification of the tonnage laws. e result this 
year is, therefore, quite satisfactory. Russia is seventh 
on the list with 12,356 tons, which is well up to the 
average. This year quite three-quarters of the ton- 
nage was constructed on the Tyne and Wear. Den- 
mark had 12,000 tons last year, which shows a con- 
siderable increase on the total of the preceding four 
years. The South American Republics follow, with 
much increased totals. Spain has reduced her amount, 
as has also ’ Belgium ; while, as might be ex- 
pected, owing to the war, Japan has not had any 
new tonnage; but with e there is certain to 
be a very considerable development here, as also in 
China. 

The marine machinery constructed during the year 
makes up a total of 1,359,000, which is within 5000 
indicated horse-power of the total power credited to 
the previous year, and is 55,000 horse-power more 
less than in 1902, but when’ compared with the 





the * buying of old craft. With two’ exceptions 





high aggregates of 1901 and 1899 the reduction is very 
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BLOWING - ENGINES AT THE NORTH-EASTERN STEEL COMPANY’S WORKS. 
CONSTRUCTED BY MESSRS. DAVY BROTHERS, LIMITED, PARK IRON WORKS, SHEFFIELD. 
; (For Description, see Page 9.) 
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COMPOUND VERTICAL 


CONSTRUCTED BY MESSRS. 





BLOWING - ENGINE; 
DAVY BROTHERS, LIMITED, 
(For Description, see Page 9.) 
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great. In one or two recent years, however, 
the total included machinery built by the various 
marine firms for driving electric generators, for 
blowing-engines, &c.; but this year only marine ma- 
chinery is included, so that there is really an increase 
of something like 32,000 horse - power of marine 
engines as compared with the -previous year. This 
increase is partly accounted for by the large number 
of high-speed warships constructed, the total under 
this head being 26,000 horse-power greater than in 
the previous year, but at the same time a larger 
number of fast merchant vessels have been con- 
structed for short-distance traffic around the coast in 
the Mediterranean, in Indian and Australian waters. 
In most cases the steam-turbine is being tried, very 
often in comparison with reciprocating engines in 
similar ships; and, as we have already pointed out, 
the results, so far as they have gone, seem to have jus- 
tified the increased favour with which the new pro- 
pelling machinery is regarded, and will no doubt even- 
tuate in its further adoption in other services during 
the next few years. The machinery constructed for 
the vessels built abroad makes up 22,400 horse-power, 
which 1965 indicated horse-power was constructed 
on the Clyde, and 15,815 indicated horse-power on the 
North-East Coast. The latter was for steamers built 
with 5675 horse- 





on the Continent-—three in Italy, 
power ; five in Norway, of 4100 ho 


rse-power ; five in 
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Holland, of 2750 horse-power ; three in Antwerp, of | 


2640 horse-power, The exception was a New South 
Wales steamer. This total of machinery exported for 
ships makes up a power about equal to that of the 
previous year. Taking into consideration only mer- 
chant vessels, and the machinery with which they 
have been equipped, we find that the avetage indi- 
cated horse-power per ton is 0.77, and as quite a 
number of higher-power steamers were built, it will 
be recognised that the proportion in the case of 
many steamers was well under 0.5 horse-power per 
ton. 

As to the position of the industry in the principal 
districts, the total tonnage launched in each is given 
in Table If., and the total horse-power in Table IV. 
The effect of the incursion of the foreign owner is 
reflected in the improvement recorded on the North- 
East Coast, where the aggregate total is 100,000 
tons, or about 16 per cent., higher than in the 
previous year. The Clyde, on the other hand, shows 
a decrease ; this, however, is small—1.8 per cent.—only 
8000 tons’ less having been launched on the premier 
river than in 1903. In respect to power, however, 
there is an increase on the Clyde—namely, 16,000 
indicated horse-power, equal to 3.7 per cent. This 
is.explained by a larger number of fast ships having 
been completed on the river. When comparison 
is made with the totals of 1902— when activity 
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attained its highest degree—the tonnage is less by 
| 17 per cent., and the horse-power by 6.7 per cent. 
| As regards the other Scotch shipbuilding districts, 
the decrease is considerable even upon the low figures 
of 1903, and generally it may be said that the volume 
of work is only half what it was when maximum 
figures were recorded. The Tyne did not experience 
the depression to the same extent as the neighbour- 
ing rivers, so that although the increase of produc- 
tion on that river is less than in the others, the state of 
trade, when compared with the maximum output, is 
very satisfactory, Thus the tonnage for 1904 is 14,000 
tons better than that for 1903, this being equal to 5.2 
per cent. ; and when comparison is made with the 
highest total reached in recent times—that of 1902— 
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TaBLE IV.—Jndicated Horse- Power of Engines 

















Constructed. 
a 1904. 1903. 1902. 1901, | 1900 
lyde .| 448,400 | 432,884! “480,320 | 441,045.) 457,136 
Other Scocch 
ports. £0,400 | 40,140). 52,266 32,015 37,535 
Tyne ) { *ts'ea 
Tees .. nas on ” 88,650 
Wear 563,500 | 623,000) 554,618 | 627,061 141,682 
Hartlepool | \ 46,600 
Humber 20,900} 84,750) 24,135 39,837 85,700 
Barrow 32,250 46,900 9,340 61,000 | ,, 42,500 
Mersey ..| 87,400| 40,700 6,105 67,020 80,750 
Thames and } } 
other Eng- | | 
lish ports ..| 140,000 116,454 68,123 143,625 89,986 
Ireland 57,350 | 128,450). 107,100 109,300 71,530 
Total .. 1,359,200 | 1,362,778) 1,302,002 | 1,501,803 | 1,261,679 
Dockyards .. - 1,400; 12,500 | 1,400 1,400 
Total ../1,359,200 1,364,178, 1,314,502 | 1,502,208 1,263,079 


the decrease is only 12,7 per cent. On the Wear the 
improvement on the year is 50,000 tons, equal to 274 
per cent. ; and on comparison with 1901, when the 
total attained its highest figure in this district, there 
is a decrease of only 134 per cent. The Tees, which 
has suffered from depression in the past two years, 
has only returned to the position of 1902; the 
figure is 19 per cent. higher thanin 1903; but there 
is stil a reduction of 33 per cent, from the top 
total in 1901, The case of West Hartlepool is, gene- 
rally, about the same; following upon a year of 
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unpreéedented activity in 1901, there were two very 
severe years; and although last year’s total wad 
20 per cent. better than these two years, it is stil 
peck we: cent. below the record of 1901. The engine 
P uction of these several districts. is high, being 
-2 per cent. better than the previous year, and only 
10.2 per cent. less than the year of maximum output 
—190}. This result is partly attributable to the 
eight high-speed war-vessels which have been com- 
pleted on the Tyne, six destroyers, a scout, and a 
third-class cruiser—the Amethyst—and to turbine 
machinery for vessels built elsewhere. 

The figures for Barrow-in-Furness convey but a poor 
suggestion of the value of the work carried out by the 
Vickers Company there ; and notwithstanding that com- 
parison between the figures for 1904 and those for the 
previous year indicate some falling off, it may be said 
that the works have been very well employed, not only 
on shipbuilding and marine engineering, but in con- 
nection with ordnance and ammunition. The Mersey 
figures almost create a record, especially in respect of 
horse-power, including as they do five high-speed 
vessels for war purposes—-two destroyers, two scouts, 
and a third-class cruiser, The output on the Humber 
is a fair average, and is made up, as usual, largely of 
fishing-boats. There are, however, three liners and 
several small merchant boats included for 1904, and 
these make ‘up for the reduction in fishing ‘craft 
due to increased competition, at home and abroad, in 
the work of building trawlers and fleeters. The 
totals for the Thames and other English districts are 
inflated again by the inclusion of a large armoured 
cruiser, abd by the machinery for four armoured shi 
as well as four torpedo-destroyers. The latter greatly 
influence the horse-power total, bringing it almost to 
equal the maximum of 1901. The decrease in Ireland 
is most marked, the tonnage and horse-power being less 
than half those of the previous year; this is due in 
large measure to a less number of leviathan ships being 
launched. But it would, of course, be a mistake to 
assume that this is by any means likely to continue, 
although many are inclined to the belief that there 
must be a limit to the use of vessels of over 20,000 
tons. And this brings us toa reference to the number 
of large ships built during the year. 


Merchant Ships over 10,000 Tons Gross Register. 
Tons. 1,H.-P. , 


22,700 ~=~Jz aes: and Oo Ltd. 
Yorkman, rk, 

11608 13,600" and Co., Ltd. 

# 11,200 12,000* A. Stephen and Sons, Ltd. 

* Approximate, both being steam-turbine driven. 


Of merchant vessels there were only three. A 
sister-ship to the first is likely to be launched by 
the same firm next month, and will be fitted with 
turbine machinery. The two other liners have turbine 
machinery. There were also seven warships, the dis- 
placement tonnage of each of which was over 10,000 
tons; and, in addition, a coal dépét was built, making 
eleven craft in all—four from the Royal dockyards. 
In the previous year there were nine merchant ships 
with a tonnage of over 10,000, and in 1902 six. 
We give in Table V. a note of the sizes of vessels 
constructed in private yards, There is a marked 
decrease in the number of vessels between 8000 and 
10,000 tons. Thus, this year there are only six over 
8000 tons for the merchant service, as compared with 
18 in the previous year, The number between 5000 
and 6000 tons is about the same as in the previous 
year; but between 3000 and 5000 tons there is a 
remarkable increase, the number for 1904 being 189, 
as compared with 121 in 1903 and 143 in 1902. Four 
thousand tons is about the size of the ordinary 
‘* tramp,” and, as a matter of fact, most of the vessels 
built for the speculative owner were about this size. 
Tasie V.—Showing Sizes of Vessels from Private Yards. 


Cunard 
Caronia é 
Allan Liner Vic- 


Liner 

21,150 
torian.. 

Allan Liner Vir- 
ginian 





Under 500 tons .. ie 
Between 500 and 1,000 tons 
1000 2,000 
2000 
3000 
4000 
6000 
6000 ” 
», 8900 ,,10,090 
Over 10,000 tons .. Ge 


Thig does not include Royal Dockyard ships, of which in 1904 
two were 16,350 tons, one 13,550 tons, and one 10,850 tons. 

* Includes a dock for Bermuda. + Includes a coaling dépot 
for the Navy. 

We give a list of the shipbuilding firms whose 
tonnage ex 40,000 gross register. e number is 
the same as in the previous year, and compares with 
nine in 1902. These seven firms account for nearly 
27 per cent. of the uction of the United Kingdom, 
their total being about 386,000 tons, 28,000 tons less 
than a similar number of firms produced in 1903. The 
most important. fact in connection with the list is 





perhaps, the exclusion of Messrs, Harland and Wolff, 
who have been at the top for many years--in 1903 
with a record total of 110,463 tons. Indeed, their 
average for the preceding: four years was over 90,000 
tons, whereas for 1904 their total is only 31,842 tons. 
The machinery power, again, is not one-fifth what 
it was in the previous year. It would be possible to 
name various firms who, although their total is less 
than 40,000 tons, had a production exceeding ia value 
that of any of the firms included in the list, as all of 


them are constructors of the useful but relatively cheap 

Shipbuilding Firms Producing ovcr 40,000 Tons. 
Russell and Co., Port Glasgow... .. 18 vessels of 73,689 tons 
Swan, Hunter, and Wigham-Richardson, 

Limited, Newcastle-on-Tyne .. nee - 73,592 ,, 
Sir W. Gray and Co., Limited, Hartlepool 18 i. 57,357 ,, 
W. Doxford and Sons, Limited, Sunder- 4 

land .. <“ o “a x ar 53,060 ,, 
J. L. Thompson and Sons, Limited, Sun- 

derland aa on ta oe = 44,279 ,, 
Workman, Clark, and Co., Belfast oe 44,272 ,, 
C. Connell and Co., Glasgow “ . lw 40,956 ,, 
cargo or intermediate steamer. Thus, for instance, 
Messrs. Vickers’ total of 13,820 tons ; Messrs. Cam- 
mell, Laird’s, of 8,800 tons; Messrs. Brown’s output 
of 23,150 tons ; and Fairfield’s output of 6956 {tons ; 
might each be of greater value than the 50,000 and 
70,000 tons opposite’ the names in’ the list,’ but this 
is only one of the unsatisfactory and inconclusive 
features of statistical records. ° 

The marine engineering firms:completing more -than 
40,000 indicated horse-power of ‘machinery for ships 
launched during the year’are as follow :— . 

Enginecring Firms Producing Machinery over 
40,000 Indicated Horse-Powcr. a 
North-Eastern Company, Limited, Wallsend fea 
« and Sunderland 


Heaters, Leslie, and Co., Limited, Newcastle- 
on-iyne +. oe oe ee ae ee 
Cammell, Laird, and Co., Limited, Birkenhead 
Richardsons, Westgarth, and Co., Limited, 
Middlesbrough, Sunderland, and Hartlepool 
Denny and Co., Dumbarton 
Parsons Marine Steam - 
Limited, Wallsend. . : : 
Thames Iron Works, London’ *.~ .. 3 
Wallsend Raped and Engineering Company, 
Limited, Wallsend. . oe 54 yg * 
Blair and Co., Limited, Stockton-on-Tees 
There were only nine firms last year, as compared 
with twelve in the previous year, nine in 1902, and 
twelve in 1901. The nine firms produced 571,500 
indicated horse-power of machinery, or 42 per cent. 
of the total. We shall, in subsequent articles, deal 
with the detail returns by the respective firms who 
have kindly acceded to our request for information. 


(To be continued.) 
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Tue AtLantic Sream SHovet: AppEenpDuM. — In 
describing the Atlantic Steam Shovel, of which we gave 
an illustrated description in one of our preceding issues 
(ENGINEERING, vol. Ixxviii., page 679), we omitted to 
state that it was designed by Mr. A. W. Robinson, 
mechanical engineer, 14, Phillips-square, Montreal. Mr. 
Robinson was also the designer of the dredger, ‘‘.J. Israel 
Tarte,” which fact was not disclosed in the Paper he 
read before the Canadian Society of Civil Engineers; we 
reproduced this paper in our issue of October 21, 1904 
(ENGINEERING, vol. ]xxviii., page 555). 


CoLLiery DEVELOPMENTS.—Some years since the Mill 
Pit, at Seaton Sluice, owned by the Seaton Delaval Coal 
Company, was abandoned through ocean flooding, but it 
has now been pum dry, and a shaft has been driven 
through from New Hartley Colliery. In the old Mill Pit 
only the famous ‘*‘ Yard ” seam was worked, and that but 
for a little way, and there are known to be several seams 
of virgin coal now awaiting working. Much of this extends 
under the sea, and workings will probably be extended 
in that direction, as is done at Cambois, further north. 


Tue GREAT. CentRAL RatLway AND Steam Morors. 
—The Great Central Railway Company will introduce, 
early in the new year, a service of steam motor 
carriages on its Liverpool and North Wales section 
between Seacombe and Wrexham stations. These 
carriages, which have been built at the Gorton works, 
from the designs of Mr. J. G. Robinson, the chief 
mechanical engineer of the Great Central ilway, 
will afford comfortable accommodation for twelve first- 
class and forty-four third-class passengers, with suit- 
able luggage provision, the vehicles being divided into 
the following compartments: Motor, luggage, first class, 
vestibule ; third-class, third-class smoking, and driver’s 
compartment. The engine is fitted with a vertical boiler 
of the multitubular type. Entrance tothe car is by the 
centre vestibule, or gangway, leading both into the first 
and third-class compartments, this gangway being fitted 
with collapsible gates, and provided with steps, so that 
pereeneese may enter or leave the carriages from the road 
evel at places where there are not platforms. The 
carriages are electrically lighted, and are fitted with the 
automatic vacuum brake, and also with an effective hand- 
brake. These steam motor vehicles will, it is expected, 
be worked at a cost ranging between 44d. and 7d. per 
mile, as against the Is. . Bae mile of the ordinary steam- 
driven trains ; and should the results of the working of 
the cars in the Seacombe and Wrexham service justify 
expectations, the principle will be extended ‘to other 
sections of the Great Central system, 





NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 

G Pig-Iron Market.—When. the pig-iron market 
opened last Thursday forenoon the tone was good, and 
prices experienced another advance. Cleveland warrants 
opened at 50s. 11d. one month, and, gaining strength, 

vanced to 51s. 2d., -but -ultimately closed at 50s. 11d. 
No dealings took place in cash iron, but there were 
transactions at 50s. 6d., 50s. 94d., and-50s. 8d. five days, 
and 50s, 9d. twenty-two duys; also at 5ls. 1d. to 
51s. 44d. three months. The turnover amounted to 
9000 tons. Scotch warrants were quoted 54s. cash, 
and hematite iron was 563. 104d. cash buyers and 
57s. 3d. sellers. The market remained firm in the after- 
noon, and a good business was recorded. Cleveland 
warrants, 50s. 8d. and 50s. 7d. cash, 51s. and 50s. 104d. 
one month, were prices at which dealings took place. 
Short dates brought 50s. 9d. and 50s. 94d., and the da 
closed with cash buyers at 50s. 7d. and cash sellers 50s. 8d. 
On Friday morning the market was again firm, and Cleve- 
land warrants touched record for the year at 5is. 2d. cash. 
This price compares very favourably with 41s. 8d., which 
was the price last January, and, strangely enough, was 
likewise the lowest for 1904. - Business was also done at 
503. 104d. and- 51s.’ 14d. cash ; 51s. 1d. and 51s. 4d.‘ one 
month, and.the session closed with cash buyers at 51s. 04d., 
and sellers at 51s..14d.-. There was no afternoon market, 
as business. was’ suspended for the annual New Year 
holidays... When the market opened to-day-the tone 
was very flat, although quite 16,000 tons of Cleveland 
warrants were. dealt in... The actiyity. was. due. to 
extensive selling,. and the. price theréfore dropped to 
64d.. below* Friday’s: quotations.. Opening at 5ls.* 2d. 
cash, Cleveland eased to 50s. 6d. buyers, and: business 
was also done at 50s,.44d. and 50s. 34d. cash, and 50s.°44d. 
and 50s, 9d. one month. . The close saw buyers at 50s. 6d. 
cash and 50s. 9d. one: month, and sellers at 503. 7d. cash 
and 50s. 10d:one month ; 1000 tons of Scotch iron changed 
hands at 55s. 3d. one month, while 1500 tons of hematite 
were dealt in at 58s: nine days and one month. The market 
quotations for warrant and makers’ iron are :—Clyde, 
58s. 6d.; Gartsherrie, 593.; Summerlee, 59s. 6d.; Calder, 
59s. 6d.; Langloan, 64s. 6d.; Coltness, 65s. 6d. (all shipped 
at Glasgow) ; Glengarnock (shipped at Ardrossan), 
58s. 6d.; Shotts (shipped at Leith), 59s.; Carron (shipped 
at Grangemouth), 59s. 6d. 


Cleveland Warrants During 1904.—Looking back for 
one year, it is rather encouraging to see that Cleveland 
warrants are just now 9s. 6d. per ton higher than they 
were in January. ‘The highest price in that month was 
42s. 94d., and the lowest, 41s.- 8d.; the fluctuation in 
February was 9d., 43s, being the best price recorded, and 
42s. 3d. the lowest. March quotations were 44s. 34d. 
maximum and 423. 44d. minimum; but in April the 
highest price, 45s. 3d., stood as record for the year 
until the recent boom towards the end of November, 
when the market advanced to 48s. 14d. The lowest 

rice in April was 44s. 1d., which was only 64d. 
ess than the highest quotation in May. Prices dur- 
ing the summer months of June, July, and August 
were & bit back, July being the worst, with a maximum 
of 42s. 114d. and a minimum of 42s. 44d., while August was 
433. 74d. and 42s. 104d. September’s highest. was 14d. 
less than the previous month ; but October showed up Is. 
better than September, the best price being 44s. 6d., while 
the lowest was 43s. 24d. ; then came November, in which 
the minimum price recorded was 44s, 8d. and the maximum 
48s. 14d. The lowest of December quotations at which 
business was done was actually 2s, 1d. better than the 
lowest in the previous month, while the maximum, 
51s. 2d., last Friday, was the very best during the year, 
and 3s. 04d. per ton better than the previous best. ith 
the prospect of plenty work in the steel trade in the near 
future, it is expected that the prices will continue good. 


Sulphate of Ammonia.—The outlook for makers of 
sulphate this year is very favourable, due partly to the 
fact that the agricultural authorities at home are at 
present looking ome | into the matter of the cultivation 
of beet for sugar. Last year the opening price was 
127. 5s. to 127. 10s. per ton and fluctuating to about 
11/. 12s. 6d. in August; the year closed with the price 
at 13/., which is also the present quotation. The produc- 
tion is only slightly increased on the previous year, the 
continued depression in the steel and iron industries being 
adverse to expansion. 


Scottish Steel Trade.—Owing to the holidays there is 
very little to record at present in the Scotch steel trade. 
Makers have all a fairly good amount of work on hand, 
and do not feel inclined to accept much more at the 
present prices. The ——s feeling is that we are 
on the eve of a revival of general trade, and with the 
prospect of improvement in South African mining, it is 
confidently expected that much steel work will be wanted 
there. Glancing over the trade of the year just gone, we 
find that in all respects it was none too satisfactory. 
In the first place, work was rather difficult to secure 
during the early months, and even after then the prices 
obtained were not in any way remunerative, only a bare 
profit being the outcome of the work completed. To- 
wards the end of 1903 an agreement was entered into by 
the various makers, and a minimum selling price was 
fixed—viz.: ship-plates, 5/. 103.; angles, 5/.; marine- 
boiler plates, 6/. ; and bars, 6/. These were the prices 
ruling when the year commenced ; but business, as stated 
above, being almost unremunerative, a new selling price 
was feign, An in February, when 2s. 6d. per ton was added 
for ship-plates, angles, and bars, and 5s. for boiler-plates. 
These prices were again increased éarly in March, 2s. 6d. 
per ton being put on the prices of ship-plates, angles, 
and bars, boiler-plates not participating in the advance. 
September, however, saw two uctions of 23, 6d. each 
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in the price of engiee, dno to competition from outside 
sources, and on November 8 ship-plates were reduced 2s. 6d. 
to 5l. 123. 6d. per ton. These reductions were responsible 
for a big increase in business, with the result that towards 
the end of the month makers were able to ask an advance 
of 23. 6d. on ship-plates and 5s, on anglea, These quota- 
tions are still ruling, and are :—Ship-plates, 5/. 15s. per 
ton, and angles 5/. 5s. per ton, no better — having 
been recorded during the year. The followiug table 
shows the highest and lowest prices for 1904 :— 


Highest. Lowest. 

; 8 £ s. 

Ship plates... pas ree 5 15 5 10 
Angles ee a a 5 5 5 0 
Bars... ox ee a 6 5 6 0 
Marine boiler-plates__... 6 5 6 0 


One important feature of the steel trade during the year 
was the agreement arranged between the Scotch makers 
and those in the North-East of England, whereby each was 
t» respect the other’s territory. By this arrangement 
ruinous and needless competition was stopped. 


The Housing of Beardmore’s Workmen at Dalmuir.— 
The scarcity of obtaining suitable housing accommoda- 
tion for their workmen in the vicinity of their new ship- 
building yard at Dalmuir has forced Messrs. William 
Beardmore and Co., Limited, to undertake work in that 
department themselves. Last week, at a special meeting 
of the local Dean of Guild Court, they were granted a 
lining to erect 37 three-story tenements, with shops on 
the street level. Provision will thus be made for housing 
400 families, and the firm hope at an early date to pro- 
ceed with the erection of other tenements for the benefit 
of about 700 families more. The value of the lining ob- 
tained last week was 100,000/. : 





Arc Ligutine AT Dusiin.—In our article,last week 
describing the high-tension’ series. are lighting. system 
re-ently installed by Messrs. Veritys, Limited, im the 
City of Dublin, we inadvertently omitted'to mention that 
the consulting engineers forsthe scheme.were Messrs: 
Robert Hammond and Son, 64, Victoria-street, S.W.; 
who, cece 1 engineers .to the Dublin Corporation; 
were responsible for the whole of'the recent extensions. 

ag" alana aa 

TuE Suez Cana Durs AND TONNAGE MEASUREMENTS. 
—Messrs. Angier Brothers, St. Mary Axe, London, E.C., 
in their ‘‘ Annual Steam-Shipping Report,” deal with many 
subjects of importance to the mercantile marine, and state, 
inter alia, that the Suez Canal dues and tonnage measure- 
ments constitute a world-wide grievance and hindrance to 
trade. . Even were the London programme of 1883 (a 
solemn and binding contract) loyally carried out instead 
of ruthlessly broken, as it has been, the irksome, compli- 
cated, and antiquated system of measurements adopted in 
1873 i3 a constant and unwarranted source of oppression 
to shipping. Lloyd’s ay ed of tonnages supplies all 
that is required asa basis for assessment, and one accept 
by canals, docks, quays and ports all over the world; yet 
‘this tyrannical monopolistic trading company” forces 
every ship into heavy and needless expense for a special 
measurement, and then makes arbitrary changes in this 
same measurement. The failure of the British Shipowners’ 
nominees on the Board to protect the interests of 
their coufitrymen is another grievance. But beyond all 
this the plain fact to-day is, that the present magni- 
tude, and the yearly increase of traffic, requires a second 
canal for its accommodation, and the world’s trade 
peremptorily requires a reasonable rate of toll in place of 
a toll rendering 26 per cent. annual dividend on ‘an 
exaggerated capital. A 5 francs per ton—or even less— 
rate would pay a handsome rate of interest on the actual 
cost of a second canal, or to both canals working on an 
agreement together. Such a toll would, by its reasonable- 
ness, at once cause a vast increase of traffic. 





PrersonaL.—The Goldschmidt-Thermit Company, of 
New York, have been asked by the American Govern- 
ment to present the exhibit they had at St. Louis to the 
National Museum at Wasmiaaoe? to be placed on exhi- 
bition there, and have complied with the Government’s 

uest.—The Northern Engineering Company, Limited, 
of King’s Cross, near Halifax, have entrusted Mr. J, E, 
Lawler, 39, Lime-stréet, E.C., with the control of their 
London export and district sales department.—Mr, A. G. 
Mumford, Culver-street Engineering Works, Colchester, 
informs us that he has, on the 2nd .inst., registered his 
firm under the Companies’ Acts ;-no change in the man- 
agement will take place, and no shares will be offered to, 
or held by, the public. He has ap ointed as: his co- 
directors, Engineer-Lieutenant Alfr urner, laté R.N. 
engineer inspector at the Admiralty, and Mr.. Alf 
Anthony. The style of the firm is to be A.«G. Mumford, 
Limited.—Mr. E. Kilburn Séott, M.I.E.E., M.I.C.E., 
has been appointed to organise and take charge of the 
electrical engineering department of the Sydney Uni- 
versity, with permission to engage in outside consulting 
work, Mr. PN. Russell, a former engineer in New 
South Wales, gave two sums of 50,000/., the second one 
in 1904 ; hence the establishment of the new engineerin 
department in question.— Messrs. Easterbrook Aliesrd 
and Co., Limi engi ’ tool manufacturers, of Shef- 
field, have o a London office at 9 and 11, Fenchurch- 
avenue, London, E.C., which will be: in-charge of Mr. 
Harry Allcard.—The Midland Manufacturing Company 
Limited, of Sheffield, announce tliat they have placed 
their London sales department-in the. hands of Mr.'J.. E. 
Lawler, of 39, Lime-street, E.C.—We understand .that 
the -—'- between Mr. V. Allpress, M.- Inst. C.E.; 
and Mr. W. H. Massey, has been dissolved .by mutual 


consent. Mr. Allpress will continue to:practise at ~ 25, 
Queen Anne’s-gate, S.W. 





NOTES FROM SOUTH YORKSHIRE. 
SuerrieLp, Wednesday. 

Managerial Appointment.—Mr. Thomas Carlisle, who 
for upwards of 16 years has been the man: of the Bes- 
semer department of the Moss Bay Iron Works at Work- 
ington, has been appointed manager of the Penistone Steel 
Works of Messrs. Cammell, Laird, and Co. Mr. Carlisle 
has had large experience in steel-making in the United 
States, and also at the company’s establishment at 
Workington. 


The Government Orders.—The announcement that the 
Government had decided to re-arm the artillery at a cost 
of three and a half millions has been a prominent subject 
of comment in local circles during the holidays. It means 

robably that so far as the contracts placed with Messrs. 

ickers Sons and Maxim and Messrs. Cammell, Laird, 
and Co. are concerned, good work will be brought here. 
The manufacture of the steel and of the heavy gun forgings 
from it can all be done in Sheffield, and socan much of the 
machine work. Either in Sheffield or at their branch 
estublishments, the companies will be able to find full em- 
ployment for a long time for turners and fitters and ‘other 
skilled artisans, essrs. Thomas : 
among the first. firms in Sheffield to pevtane..nesire 
forgings, but they have not taken up the finishing -of 
guns, and consequently they do not directly. share in 
the contracts. . It is quite expected, however, . that 
in the near future the Government will be placing 
heavy orders for shot, shell, and other projectiles, 
and they will mean more work for the city. Amongst 
manufacturers of railway material there is much dis- 
appointment at the small amount of work railway com: 
panies are fiving out, although the present is an ex- 
copiously avourable time for, buying.. In most of ‘the 
lighter trades the year ha3. opened very qiietly;” but 
prospects are regarded as more encouraging.* + - ‘ 


South Yorkshire Coal Trade.—As the dense fogs which 
prevailed in this district, as elsewhére, prevented many 
pits from working, the holidays have m ‘shorter than 
usual, As a rule, work was resumed on Tuesday. The 
improvement in the demand for-iron has led to;an in- 
creased consumption of steam coal, but it is not sufficient 
to make up for the decline in gee Rey i Shh 
to the time of year, the house:coal branch is’only:mode- 
rate, and in common qualities business is only‘ quiet.* In 
all-kinds of coke a fair amount of trade is being done, 
and prices are stiffening. i 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEesBROUGH, Wednesday. 





The Cleveland Iron Trade.—Yesterday the Exchange 
| was “yin, sige after the holidays, and business was sup- 
| posed to be resumed, but very few people put in an ap- 
ce and transactions.were difficult -to hear of. 
| Traders, however, were inclined to take’a cheerful view 
| of the situation, and they spoke hopefully of the future. 
——- all round were very strong. No. 3 g.m.b. 
leveland Pig was fully 50s. f.o.b., and anybody desirous 
jot placing orders of any size at that figure might find’ it 
anything but easy to do so. - The lower qualities were 
also dearer than when we last repo but they were 
still cheap 2s compared with the price of No. 3.' For 
No. 4 foundry the quotation was 47s. 6d. ; grey forge was 
46s. ; mottled,'45s. ; and white, 44s. East Coast hematite 
pig was on the basis of 54s. for early delivery of mixed 
numbers ; but makers were in no hurry to sell at that 
figure, as they anticipate ‘an early rise owing to improved 
demand and increased cost of production. Rubio ore 
ee per cent. quality) remained firm at 15s. 6d. ex-ship 
ees. There was no new feature in the market to-day. 


Manufactured Iron and Steel.—Very little new, indeed, 
canbe reported of the manufactured iron and steel in- 
dustries. Most of the works are closed this week. Several 
Apr pee however, have good orders on their books, and a 
ot of work is expected to be turned out oyer the first 
quarter of the year, The predicted advances in quotations 
have not as yet been made, but rises are sure to occur before 
the year is very old. Common iron bars are 6/. 2s. 6d.; best 
bars, 6/. 12s. 6d: iron ghip plates, 6/. 7s. 6d. ; iron ship- 
angles, 6/, 2s, 6d.; steel ship-plates, 5/. 15s. ; steel shi 
angles, 5/. 5s.; steel joists, 5/. 5s.; and heavy steel rai 
41, 102,—all less 24 per cent. discount, except rails, which 
are net at works. 


Shipments of Iron and Steel.—The shipments of iron atid 
steel from this “port during the last. month ‘of . 1904 
amounted to only 101,448 tons, of which 52/489 tons were 
sent to foreign ports, and 48,959 tons coastwise. ~ The 
total clearances for December, 1903, reached 115,176.tons. 
Shipments last month were made > of 58,698 tons'of pig 
iron, of which 25,595 tons went a , and 33,103 tohs 
coastwise ; 14,159 tons of : manufactured iron, of which 
5930. tons went abroad,’ and 8229 tons coastwise ;° and 
28,591 tons of steel, of which 20,964 tons went abroad, and 
7627 tons coastwise. Scotland was the ‘largest buyer.of 
pig iron, receiving 23,855 tons; and India was by far the 

st “customer: for both manufactured: iron‘ and ‘steel, 


, | taking 3612 tons of the former and 10,330" tons of : the 


latter. ' 
Coal and Coke.—Fuel:is steady, and now that” thé 
holidays are over, fairly good deliveries are looked for. 
Avetage blast-furnace coke is 14s.‘ 9d., delivered here: * 





Tue TELEPHONE IN THE Great Nortu-West.—A tele- 
hone line, constructéd ‘by the British Columbia Telephone 
mpany between Vancouver and Victoria, is now in 

on.- It comprises 100 miles of land lines and 





14}miles of cable. 


Firth and Sons were | ' 





NOTES FROM THE SOUTH-WEST. ; 


Cardiff.i—Thé demand‘ for large ‘steam coal has been 
quiet ; there are, however, i ing inquiries, and the 
general tone of business is hopefal. he best large steam 
coal has made 13s. 3d. to 18s. 9d. per ton, while secondary 
qualities have .brought. 11s,.6d. to 13s, per tov. House 
coal has been in steady demand, particularly for inland 
consumption; the best inary qualities have made 
13s. 6d. to 14s. 6d. per ton, while secondary descriptions 
have ranged from 10s. 6d. to 13s. per ton.. No. 3 Rhondda 
ae has been quoted at 13s. 3d. to 13s. 6d. per ton. 
Coke has remained generally firm; foundry qualities 
have made 18s. to 18s. 6d, per ton, and furnace ditto 16s. 
to 16s. 6d. per ton. As regards iron ore, Rubio and 
Almeria have been quoted at 14s. 6d. to 143. 9d. per ton, 
upon a basis of 50 cent. of iron, charges including 
freight to Cardiff or Newport. 

The Swansea’ Valley.—The aggregate output ‘of steel 
bars has been large, but the out-turn of «ingots moulded 
has not-shown corresponding activity. The coal trade 
has continued depressed. 


Welsh Coal Exports.—Fhe exports of coal from | 
last year amounted to 9,250,000 tons ;° from Cardiff, 
7,800,000 «tons;. and from -Penartti ,3,880,000 tons ; 
making an aggregate of 20,930,000 tons.. .The correspond - 
ing exports in 1903 were :—Barry,8,840,891 tons; Cardiff, 
7,542,356 tons; and Penarth, 3,000,975 tons ; making an 
aggregate of 20,184,222 tons. ; 


Dowlais.—There has been a full average output of steel 
rails at the Goat Mill, but the tin bar mill has been idle. 
Both the Cogging and the Big Mills have been runnin 
full time, and.their outputs have been large. Good yields 
have also * Feturnéd  at<the -blast and Bessemer 
furnaces, ee 


More Welsh”Coal.—Seams ‘supposed to contain several 
millidh tons of rich steam coal have been struck at the 
colliéries “of. Messrs. Elder,; Dempster and Co., in Mon- 
moduthshire:‘ The séams are to_be attacked immediately. 

'" Barry Railway.—A new section of the Barry Railway 

from ‘Penrhos Junction’ to Lilanbradach, which forms a 

junction between the Barry system and the Great Western, 

the ‘London’and ‘North Western, and the Brecon and 

Merthyr Railways, was opened for mineral traffic on 
onday. 

Coal at Newport.—The quantity of coal shipped from 
Newport last year was 4,679,925 tons. The corresponding 
shipments in 1903 were 4,408,512 tons; and in 1902, 
4,070,917 tons. 


A New Cornish Railway.—A section of a line between 
Newquay and Perranporth, van peer | the connection 
between the former watering-place and Truro, Falmouti, 
and West’ Cornwall provenn Ly was opened for traffic on 
Monday. 








TecuntcaAL Moror Epvucatton.—In order to encourage 
technical education in motor engineering, the Society of 
Motor Manufacturers and Traders, whose third Inter- 
national Motor Exhibition will be held at Olympia, from 
February 10 to February 18, have determined to grant 
free admission to all engineering students attached to any 
recognised scliool’ or “polytechnic classes. Principals of 
enginéering schools and polytechnics are invited to apply 
for these free admission tickets for their pupils to the 
peotetery of the Society, Clun House, Cates -cteent, 
Strand: 





Tue Late Mr. Percirva, Fowser.—Mr. Percival 
Fowler, whose death, at the comparatively early ago ot 
forty-eight, took place on December 29, 1904, was the 
second son of the late Sir John Fowler, Bart., K.C.M.G. 
Mr. Fowler was educated at Harrow, where he remained 
from 1871 to 1874. From there he went to the School of 
Mines, London, continuing his studies at Aix les 
Chapelle, and at the School of Mines in Paris. After an 
appease with the firm of Hathorn, Davey and Co., 
of Leeds, he acquired a practical knowledge of mining 
engineering with Mr. T. Sopwith in Spain. Mr. 
Fowler became a member of the Institution of Civil 
Engineers in 1888, and he was a Fellow of the Geo- 
logical Sopiety: © member of the American Institute of 
Mining Engineers, and a member of the Institution of 
Mining and Metallurgy, of which he was one of the first 
members of the Council. Mr. Fowler’s professional 
work carried him into almost every part of the world. 
He was One of the first white men to explore the interior 
of Dutch Guiana, in South America, and was in charge 
of an “expedition sent out in 1896. His experience in 
mining matters was varied, and included the working of 
ozokerit and  oategge in Austrian Galicia, of copper 
and lead in Alsace, with gold, antimony, and copper in 
Portugal, and of:iron, lead, silver, copper, and coal in 
Spain. ¢ Mr. Fowler was for a considerable time engaged 
in designing waterworks for Panama, and in endeavour- 
ing to bring the scheme for the Brusséls Ship Canal to a 
practical issue. ~He was engineer of the Mont Revard 

ilway, at ‘Aix les Bains, which is a rack ‘railway, 
rising upwards of 4000 ft.;ine distance of 7. miles. In 1896 
Mr.” Fowler ‘went out to» Wi Australia; where he 
spent twelve months on the’ gold *fiélds “at. the north of 
Igardie ; ‘his operations afid’observations émbracing 


| numerous districts, indldding- Niagdray*Me ; Mount 
Ida,~ and Yalgoo, ~ His “exertions : ii” adsisting *a Bill 
through Parliament for'a supply “of ; water~on the. gold- 
fields obtained fot hii? ; ions of 
complimentary character fand:he téok’ an Active part in 
the proceedi1 ng of <the :minifig cotiference* in’ Western 
Austri witha view to ‘an! hent'in the 


labour éonditions and insuring a better security of title. 
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BLOWING-ENGINES AT THE NORTH-EASTERN STEEL COMPANY’S WORKS. 
CONSTRUCTED BY MESSRS. DAVY BROTHERS, LIMITED, PARK IRON WORKS, SHEFFIELD. 


(For Description, see Page 9.) 
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NOTICE TO AMERICAN ADVERTISERS. 

American firms desirous of advertising in ENGINEERING are 
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NOTICES OF MEETINGS. 


Tue InstiruTioN OF MECHANICAL ENGIN@ERS : GRADUATES’ Ass0- 
clATION.—Monday, January 9, a paper will be read by Mr. A. 0. 
Laird, Graduate, on ‘“‘A Mechanical Method of Disc’ ng 
Storing Grain ;’ Mr. E. B. Ellington, Vice-President, in chair. 

Society oF QOuemicaL InpusTrY: Lonpon Section.—Monday, 
January 9, at the Chemical Society’s Rooms, Burlin House, 
Piccadilly. The following paper will be read and discussed :— 
“‘Some Chemical Aspects of the St. Louis Exhibition,” by Mr. 
Walter F. Reid, F.1.0. 

Tue Institution or Crvi. Exaineers.—Tuesday, January 10, at 
8 p.m., an address will be delivered entitled “‘The Recent Visit 
to the United States and Canada,” by Sir William Henry White, 

.O.B., D.Se., LL.D., F.R.S., Past-President Inst. O.E. (The 
address will be repeated on the following day at 3.30 p.m., for the 
benefit of members and their friends.) At this meeting a ballot 
for members will be taken. Students’ Meeting, Friday, Jahuary 
18, at 8 p.m. Lecture: “ Theory of Electricity and etism,” by 
Mr. James Swinburne, M. Inst. C.E. Sir Guilford L. Molesworth, 
K.C.1.E., President, will occupy the chair. Membersof all classes 
of the Institution are invited to attend this lecture. 

LiverPooL Enemngerine SocreTy.—Wednesday, January 11, at 
8 p.m., at the Royal Institution, Colquitt-street, when a-paper 
will be read by Mr. J. Grundy, M.I.N.A., entitled “Ship and 
Engine Equipment.” 

Tue InsriruTion oF ELEcTRICAL ENGINEERS.—Thursday, January 
12, at 8 p.m., at the Institution of Civil Engineers, ‘‘ The Combina- 
tion of Dust-Destructors and Electricity Works Economically Con- 
sidered,” by W. P.. Adams, Member ( lusion of Discussi 
*“Fael Economy in Steam Power Plants,” by Mr. William H. 
Booth and Mr. J. B. C. Kershaw. 

Tue Junior InstiTuTION oF Enoingers,—Friday, January 13, at 
8 p.m., at the Westminster Palace Hotel, a lecture, illustrated by 
experiments and lantern slides, on ‘‘The Theory of the Incan- 
descent Mantle,” will be delivered by Professor Vivian B. Lewes, 
F.LC., F.G.8. (Hon. Member). 
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LESSONS FROM THE WAR. 

Tue fall of Port Arthur forms the climax ina 
stupendous series of events which may change the 
course of the world’s history in a manner not at 
present to be foreseen. One need not be a believer 
in ‘‘the yellow peril” to recognise the immense 
importance of a great Asiatic Power having arisen 
in modern times. Hitherto European races—for 
our Colonies and also the United States are essen- 
tially European in this respect—have alone counted 
in the disposition of the world’s forces ; but now 
we have to recognise an Asiatic people unsurpassed 
in the arts of war and in many of the arts of peace. 
That Asiatics and Africans may make good fighting 
men we have always known; but that any part 
of them should excel inf leadership, in govern- 
ment, and in industrial development on a large 
and enlightened scale, is a revelation reserved 
almost for the present time. What may prove to 
be the result of this revival of the ancient power 
of the East it is, as we have said, impossible to 
foresee. We are like travellers on the side of a 
mountain—too close to appreciate the immensity 
of its bulk. Fortunately, the Japanese are too 
enlightened for us to fear a modern. Tamerlane, 
such as the preachers of the Yellow Peril pretend 
to foreshadow ; but one cannot suppress a shudder 
at the thought of the more barbarous hordes of 
Asia, armed with modern weapons of precision, 
fired by the fanaticism of the East, and led by such 
consummate masters of modern warfare as Japan 
apparently produces in unstinted profusion. 

hese may be idle speculations for the present 
generation, but to a ple who can remember 





3|the unspeakable horrors of the Indian Mutiny 


it is a source of comfort to know that the organi- 
sation needed for the production of modern weapons 
necessitates a corresponding advance in the indus- 
trial arts, and is hardly compatible with irrespon- 
sible barbarism in war. 

If, however, a war of continents is not within 
view, the consolidation of the European races 
which it would bring about is also far from being 
consummated. Within the last twenty years we 
have been within an ace of war with powerful 
nations half a dozen times ; and though we have 
such a calamity, the 
danger has been imminent enough to prove the need 
for preparation. One of the most important steps 
to this end is the profiting by the lessons of the 
times ; and in this respect the Russo-Japanese war 
has many warnings plainly written.. Some are very 
old and very obvious warnings, so much so that 
they are mostly neglected ; as the old and obvious 
is apt to be. The first is the need to be ready. 


It is a truism that battles are won.in accordance |° 


with preparation made for them in time of peace. 





The victory of Germany over France, more than 
thirty years ago, was a foregone conclusion, decided 
before a shot had been fired; and it was only 


and | bidden from the world by lack of knowledge of 


the preparedness of the two nations respectively. 
Our own recent trouble in South Africa was 
translated from what should have been a few unim- 
portant skirmishes into a war.of great magnitude 
simply through our inexcusable unpreparedness ; 
if we had been still a little more unprepared, the 
country might have reeeived a wound from which 
it would not easily have recovered. As it was, the 
loss of thousands of lives, and the spending of many 
millions of money, resulted from the lack of fore- 
sight, the obstinacy, or the indolence of certain 
politicians and. officials, At any rate, whatever 
the cause may have been, the result was unpre- 
paredness and defeat for a time. 

In the present war the lesson has been taught in 
@ more dramatic way. Japan had been preparing 
for the struggle since the day that the Treaty of 
Shimonoseki was set aside: She had strained 
every nerve to insure victory; her plans were 
worked: out, men and material were in. readiness, 
and, above all, she had made up her mind what she 
intended. to do.- Russia, on the other hand, fol- 
lowed our example of South Africa—underrated 
her adversary, and left to. the day-of battle the 
preparation for the fight. The result was that 
sudden blow of February last, from which she has 
not yet recovered,:and which has so far determined 
the course-of the war. 

Another prominent lesson is the paramount value 
of sea- power ; but that doctrine has been preached 
—some may think ad nauseam—ever since Captain 
Mahan wrote his famous book. Geographically, 
Japan stands to the Continent of Asia very much 
as the British Isles.do to Europe. The present 
state of affairs between Russia and Japan might 
be taken as analogous to conditions that haye been 
speculated upon as possible between the former 
Power and ourselves. Manchuria may stand as a 
stepping-stone to Korea, as Afghanistan might to 
the Indian. Peninsula. Naturally, the parallel 
between the dreary Eastern peninsula and our fruit- 
ful ion of the south cannot be carried very 
far ; but in regard to the importance of the objective, 
the case is stronger in regard to Japan than to our- 
selves ; for though it would bea most grievous blow 
to us to lose India, it would not menace our inde- 
pendence in the way that the occupation of Korea 
by an insatiable neighbour at her gates would affect 
Japan. These considerations modify the value of 
sea-power in degree ; though it will not be thought 
that our need for supremacy at sea is for a 
moment questioned. But with us, as with Japan 
in the present war, only in a more marked degree, 
a good deal more than a navy would be required 
if India were attacked from the North. 

Some of the older advocates of the ‘‘ Blue- 
Water” school appear scarcely to concede this, and 
it has been held that if India is to be invaded, it 
must be from the sea. Whether these opinions 
are still as strongly held in view of the construc- 
tion of the Orenburg-Tashkent military railway we 
do not know ; at any rate, the result of the former 
teaching still has influence. 

The difference between our own case and that of 
Japan is wide.. We should have to convoy troops 
for thousands. of miles round the Cape, with the 
passage of the Suez Canal denied to us. Japan had 
but a run of a few hundred miles. It may be said 
thatdistance is of little consequence, so far as the 
safety of the troops is concerned, when we hold 
command of the sea ; but another of the prominent 
lessons of the present war is the difticulty of insur- 
ing that command in its fullest sense. With the 
main body of the Russian fleet penned in Port 
Arthur, with the Japanese vessels free to move any- 
where if they thought fit, and with the four Japanese 
armoured cruisers under Kamimura, in the Straits of 
Korea, especially to deal with the weaker squadron 
at Vladivostock, the latter was able to inflict serious 
damage and sink four Japanese troop transports, 
the soldiers choosing death rather than be made 
prisoners of war. In either case they would, be 
out of action. These incidents show, very clearly 
how little we can depend on safety at sea whilst 
there are cruisers, or.even torpedo craft, of an 
enemy afloat. The difficulty, one may say impos- 
sibility, of preventing the escape of single craft 
from a blockaded port is another lesson of the war 
that should be taken to heart. 

In spite of all that has been said of the disorgani- 
sation of the commissariat—much of it probably due 
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to the bias of hostile critics—Russia has maintained 
communication over 5000 miles of. single-line rail- 
way, and raised her forces in the field to about 
400,000 men. What she would do from the shorter 
distance and better equipped line to the Afghan 
frontier may be imagined. 

On the indented shores of the Yellow Sea, and 
amongst the islands by-which they are studded, 
there are harbours and places of refuge in which 
fleets may take shelter, whilst the Indian Penin- 
sula, from the extent of its coast line, is singularly 
ill-provided. From Bombay to Calcutta, a distance 
round the Peninsula of about 2000 miles, there is 
not a port suited to the sure landing of or heavy 
war material ; for the natural conditions of Madras 
are such that its use would by no means ke certain ; 
although the defences of the city have now been put 
in a more satisfactory condition. -One must not, how- 
ever, forget the natural land barriers on the north of 
India ; but still another lesson of the war is that 
positions considered impregnable may be taken ; 
though whether Russian troops would capture 
strongholds held by British soldiers, either white 
or coloured, in the way the Japanese have done 
against Russians, may be well open to doubt. The 
native character of the Muscovite renders him far 
more efficient for defence than for attack. 

In regard to purely naval lessons, the war has 
been somewhat barren up to the present time, 
though doubtless we shall learn more when the 
history is written and material is pieced together 
by the competent naval critics who have followed 
events, more or less, on thespot. It has been held 
that the inefficiency of the locomotive torpedo has 
been proved ; but, if so, almost the’same thing might 
be said of the naval gun afloat, for the destruction of 
the Russian ships from the land positions at Port 
Aithur cannot be considered a naval feat. . At any 
rate, the torpedo first opened the ball by putting 
out of action two Russian battleships ; and though 
the circumstances were undoubtedly exceptional, it 
is always wise to make allowances for the chances of 
war. It was, however, in the menace of the torpedo 
that its chief effectiveness was found. Admiral 
Togo had to keep his ships at a distance, finding 
refuge at a distance from the port he was blockad- 
ing, and doubiless it was the enemy’s torpedo 
craft he had chiefly in mind, for nothing would have 
suited him better than for the big Russian ships 
to have come out to try conclusions. 

A result that was unexpected, however, was the 
small damage done when the torpedoes did get 
home, compared to what had been anticipated. It 
has been generally held that a square blow from a 
torpedo was hardly to be received without mortal 
damage, but the vessels struck on the night of 
February 8 were both repaired, and came again 
into the line of battle. That they were in smooth 
water and close to port must be borne in mind ; but, 
again, the facilities for carrying out extensive 
repairs were of a very imperfect nature at Port 
Arthur, if reports are to be credited. We shall, 
however, know more about this when the war is 
over, and fuller details are at command. 

If, however, the locomotive torpedo has often 
failed to score, as is undoubtedly the case, its more 
inert brother the mine has proved a potent means of 
destruction. The mechanical mine is, however, as 
apt to be as dangerous to friend as to foe, and 
may be equally as destructive to neutral shipping. 
Whether the Powers wil}, on the latter account, rule 
it as inadmissible, and pronounce it' an act of 
hostility against all nations to set mimes afloat, 
remains to be seen. Had such an ordinance been 
in force, and observed, the Japanese: would not 
have lost their great battleship the Hatsuse, and 
the Russians the. battleship Piscegurteak: The 
Japanese battleship Yashima was also reported to 
have been sunk, but this appears:to have been an 
error. At any rate, mines have destroyed: of the 
Russian fleet, besides the Fetropavlosk, one cruiser, 
a mine vessel, the unfortunate Yenesei, three gun- 
boats, and some torpedo-boats or destroyers; whilst 
the battleships Pobieda and Sevastopol, and the 
armoured cruiser Bayan, were seriously injured. 
The Japanese lost by mines the Hatsuse, already 
mentioned, the coast-defence ship Hei Yen, tw 
cruisers, a gunboat, and a eepede bent. 


The failure of the gun to do more damage was 
owing to the fact that the operations were carried 
on at long~range, which gave an advantage to 
armour. - If-we are to accept the fighting that took 
place as characteristic of what may be expected in 
future, the inefficiency of a secondary armament of 
smaller nature, such as the 6 in. guns, must be recog: 





nised. Unfortunately, they form no inconsiderable 
part of the equipment of a large number of our 
ships. This, however, is a subject recently dealt 
with in our pages. Even the projectiles from 
weapons of larger calibre failed to inflict the terrible 
injuries that all anticipated. The Tzarevitch was 
often struck— it is said 15 times by 8 in. and 12 in. 
shells—and yet she escaped, to ultimately find safety 
in the German port of Kiao-chau, where she was 
disarmed. Until more details of the firing are 
known it would, however, be idle to draw conclu- 
sions from these facts ; but armour here appears to 
have beaten the gun. 








TRADE UNIONS AND THE 
UNEMPLOYED. 

Ata time when complaint is rife of the lack of 
employment throughout the country, it was not to 
be expected that trade unions would remain silent. 
With a view to giving expression to their. views 
upon the subject, a joint committee of the Trade 
Union Congress and the General Federation of 
Trade Unions was appointed to act with the co- 
operation of the Labour Members of Parliament in 
drawing up draft proposals upon the question. 
There were present at the conference the following 
Members of Parliament :—Mr. R. Bell, Mr. H. 
Broadhurst, Mr. John Burns, Mr. W. Randall 
Cremer, Mr. W. Crooks, Mr. A. Henderson, Mr. 
Thomas Richards, and Mr. D. J. Shackleton ; the 
following members of the Parliamentary Com- 
mittee of the Trades Union Congress :—Mr. James 
Sexton, Chairman of the Conference ; Alderman 
C. W. Bowerman, L.C.C.; Mr. D. Cummings ; Mr. 
W.J. Davis; Mr. A. H. Gill, J.P.; Mr. J. Haslam, 
J.P.; Mr. W. B. Hornidge ; Mr. W. C. Steadman, 
L.C.C.; Councillor W. Thorne ; and Councillor A. 
Wilkie ; the following members of the General 
Federation of Trade Unions :—Mr. Pete Curran, 
Vice-Chairman of the Conference ; Mr. G. N. Barnes, 
Mr. J. N. Bell, Mr. J. Crinion, Alderman A. Gee, 
Mr. J. Holmes, Mr. J. Maddison, Councillor T. 
Mallalieu, Mr. James O’Grady, Mr. B. Tillett, 
Mr. J. Ward, and Alderman I. H. Mitchell, 
L.C.C. 

We state the full personnel of the Conference for 
the purpose of emphasising the fact that the 
extraordinary ‘‘ report” which was published on 
December 28 apparently represents the wishes of 
every kind of trade unionist. . 

The following resolution is termed the ‘‘ preamble” 
to the report :—‘‘ That this Conference is of opinion 
that the main cause which leads to large numbers 
of men being without employment is due to the 
absence of organisation in industry, intensified by 
the increased introduction of labour-saving appli- 
ances unaccompanied by an adequate reduction of 
the hours of labour, or a sufficient increase in 
remuneration ; the displacement of men by women 
and young persons through the introduction of 
automatic machinery ; the absence, particularly in 
Government works, of any attempt to regulate the 
distribution of work so as to maintain employment 
at an even level, thereby causing alternate periods 
of rush and stagnation ; the fact that the financial 
resources of the country are being constantly 
drained in avoidable wars and extravagant ex- 
penditure.” 

It is not an easy matter to preserve a judicial 
calm when discussing the merits of this preamble. 
In attempting to explain the causes of a wave of 
trade depression which has led to lack of employ- 
ment, the members of the Conference have under- 
taken a task which we should not like to attempt. 
Not unnaturally, perhaps, from their own point of 
view, they seek to use the problem of the passing 
hour as a hook upon which to hang arguments in 
support of the policy of trade unionism. However 
this may be, we have yet to learn that ‘‘ organisa- 
tion in industry,” which presumably means a 
further spread of trade unionism, is the magic 
power necessary to fill the manufacturer’s books 
with orders. 

Reading between the lines of the rest of this pre- 
amble, it is obvious that the first result of organisa- 
tion would be to insist that labour-saving appliances 
should only be used upon the terms of a reduction 
of the hours of labour or increased remuneration. In 
other words, it would be one of the objects of trade 
unionism to discourage the introduction of labour- 
saving machinery. It is difficult to understand how 
the madness of such a policy comes to be hidden from 
the eyes of the many shrewd politicians and labour 
leaders who have subscribed to the report. Were 





British industries not exposed to foreign eom- 


petition, cheapness of production would not be a 
matter of such vital importance ; but if England 
is compelled to keep up the cost of manufacture, 
while America and Germany are deliberately re- 
ducing it, the foreigner -must inevitably prevail 
against us. In ing this criticism upon the 

licy adumbrated by the members of the Con- 
erence, we must not be taken to express any view 
upon the fiscal question which is before the public 
at the present time. All we wish to demonstrate 
is the folly of any attempt to keep up the cost of 
production for the socialistic object of giving em- . 
ployment to unnecessary workmen. 

The same observations apply, and with equal 
force, to the presumed desire of the Conference to 
so control the labour market that men shall be 
employed to do work which can be roy 
carried out by women and young persons. Other 
nations have made the happy discovery that auto- 
matic machinery requires but little skilled atten- 
tion. We must, of necessity, follow suit. One 
comment upon the employment of women and chil- 
dren finds no place in the report. It is that,"if 
women and young persons can earn their’ own 
living, the able-bodied man will only have himself 
to look after. 

In the remainder of the preamble, the members 
of the Conference make an attempt to explain the 
present lack of employment by the fact that the 
Government does not regulate the distribution of 
work so as to avoid alternating periods of rush and 
stagnation. We shall comment hereafter upon the 
proposals which they make for the purpose of 
remedying this evil. They appear to assume that 
the task of regulating the distribution of work is 
the duty of the Government. 

In the second paragraph of their report the 
members of the Conference make a sweeping 
assertion to the effect that all the existing methods 
for the relief of unemployment are practically 
useless. They say :— 

‘*The existing methods of dealing with un- 
employment, apart from trade union effort and 
financial aid—namely, (1) public, semi-public, and 
private employment agencies; (2) public, semi- 
public, and private relief; (3) private charity—- 
are, when not positively harmful, defective and 
inadequate. In varying grades of proportion the 
above methods are ineffective, and more or less 
demoralising, inasmuch as they weaken the sense 
of individual and collective responsibility for 
existing conditions ; and notwithstanding genera- 
tions of experiments, they have lamentably failed 
to furnish even a temporary solution of the 
problem.” 

Having stated the causes of the existing trade 
depression, and having denied that existing chari- 
ties have contributed towards the relief of dis- 
tress, the Conference proceed to make certain 
remedial proposals. 

They say that the first essential is a more syste- 
matic regulation of industry, as a means to which 
it is suggested :—(a) That. the Government be 
urged to regulate the distribution of work under 
its jurisdiction, so that the necessity to discharge 
workmen will-be obviated ; and (b) that the same 
principle be urged by Government upon all public 
bodies and recommended to private firms ; (c) that 
the practice of working overtime be generally dis- 
continued ; (d) that local public bodies similar to 
those formed under Mr. Long’s recent scheme for 
London, with the addition of a considerable pro- 
portion of trade union representatives, shall be 
permanently established throughout the country.” 

While all these recommendations appear to us to 
be objectionable, at least one of them appears 
to be mischievous in the extreme. The Govern- 
ment of a country must needs discharge large bodies 
of workmen when there is no pressing need for 
public works, and it must also be ready to take on 
extra hands in a time of emergency. The sugges- 
tion is that the execution of public works should 
be so ordered that continuous employment shall 
be given to each workman. 

Nor are they content to recommend this policy 
to those who are responsible for the execution of 
public works. . It is suggested that the Govern- 
ment should bring pressure to bear upon employers 
to adopt the same principle. It is almost a waste 
of time to adduce reasons why the suggestion is 
preposterous. To our minds it is its own refuta- 
tion. 

Take a simple illustration. Suppose an employer 
were to receive a large number of orders with which 
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his staff was wholly unable to cope. Apparently 
the members of the Conference suggest that, instead 
of taking on extra hands, or allowing overtime, he 
should refuse the orders in the hope that they 
might be renewed at a time when their execution 
could be attendéd to. Could any business be pro- 
perly conducted on such lines? . The orders would, 
of course, go elsewhere, or, even if they did not go 
elsewhere, would probably not be renewed, if in the 
meantime the demand for the particular article had 
ceased, or even lessened in a material degree. 

The Conference also recommend the abolition of 
the practice of working overtime. In other words, 
they say :—‘‘ Deprive the working man of any 
opportunity of making hsy while the sun shines in 
order that he may have the opportunity of making 
it while it is raining.” Weare almost tempted to 
leave the subject at this point, for this one recom- 
mendation is alone sufficient to make it plain that 
the members of the Conference are merely the 
enemies of the employer, not the true friends of 
the working man. As it seems to us, the friend of 
the working man would advise him to earn all the 
wages he can while opportunity affords, to husband 
his resources, and so be in a position to tide over a 
period of depression. 

The recommendations of the Conference on the 
subject of employment upon relief works open up 
a delightful vista of public expenditure for the 
unfortunate ratepayers. As a means of reduc- 
ing the necessity of falling back upon the per- 
manent establishment of local bodies for the re- 
lief of the unemployed, it is suggested: ‘*(a) That 
works of public utility be carried out with the least 
possible delay, such as that proposed by the Govern- 
ment last session, relating to the port and docks of 
London and the improvement of the Thames, coast 
protection against the encroachment of the sea, 
and general reclamation of the land saved from 
such encroachment ; necessary harbour works, and 
work already decided upon in connection with the 
postal and other Government departments; the 
acquisition by the Government of waste land at 
present unfit for agricultural purposes, with a view 
to afforestation.” 

Pausing here, we feel sure that the sea-frontagers 
of Essex would make no serious objection to the 
erection at public expense of groynes to check the 
ravages of the encroaching sea; but we doubt 
whether taxpayers in the Midland counties would 
pay their share of the cost with any feeling of 
satisfaction. Again, the suggestion that the 
afforestation of waste tracts would give relief to 
the unemployed involves the supposition that the 
unemployed in the manufacturing towns are ready 
and willing ‘‘to go back to the land.” Does the 
present state of agriculture, prostrate as it is for 
the want of manual labour, warrant this supposi- 
tion ? 

The Conference also recommend :—‘‘ 4 (6) That 
the practice followed by public bodies of refraining 
from putting work in hand during the winter 
months be as far as possible modified, in order that 
workmen may be more regularly employed through- 
out the year.” This proposal is not calculated to 
ease the heavy burden which is at present borne 
hy the ratepayers ; but it is not to be expected that 
the relief of the unemployed can be attaiaed without 
cost, by violating economic laws. 

The report concludes with certain recommenda- 
tions upon the subject of organisation. 

It is recommended :—‘‘ That the agencies recog- 
uised as empowered to deal with unemployment 
should be (1) public bodies, as alluded to in clause(d), 
section 3; (2) the trade unions of the country. 
(a) That Cpe bodies should organise co-operative 
farms and other.means whereby men recommended 
\o their notice:by trade unions, and, in exceptional 
cases, Poor-Law guardians, shall obtain employ- 
inent.. (6) Trade unions, by reason of their existing 
practical machinery, by which workmen are advised 
us to places where employment can be obtained, 
their system of aid to unemployed members travel- 
jing in search of employment, their recognised 

gents in every part of the kingdom, and their 
‘nancial responsibility for unemployed benefit alone, 

hich now amounts to 600,000/. per year, a 
‘ith their knowledge of the character, suitability, 
«nd antecedents of their members, should be the 
»ecognised agency to deal with the class of workers 
described by Mr. Long as ‘‘ those who are respect- 
‘ble men temporarily distressed owing to inability 
0 obtain employment.” Poor-Law guardians 
Should be the recognised agency to deal with the 
class (2) described in Mr. Long’s scheme as ‘‘ those 








who should be regarded as ordinary applicants for 
Poor-Law relief.” 

Put shortly, it is suggested that the trade unions 
should be the recognised agency to administer 
relief to ‘‘those who are respectable.men tempo- 
rarily distressed owing to inability to obtain em- 
ployment.” 

No reasonable being would object to the relief of 
the class of persons here referred to; but we can- 
not agree that the administration of public money 
could ever be left to the trade unions. We have 
no reason to doubt that these bodies administer 
their own. funds with the greatest possible fairness ; 
but if there is any public relief to be given, it must, 
of course, be administered by some local authority 
or other body representative of the persons who 
subscribe the money. 

In conclusion, we think we have said enough 
about this report to show that it is not likely to be 
received with enthusiasm by those who have power 
to give effect to it. It merely reiterates a policy 
which the trade unions of the country have tried 
for a long time, but which they do not admit has 
been found wanting. So far as the union en- 
deavours to compel the working man to place some 
of his earnings to a reserve fund it is an admirable 
institution ; but when it endeavours to check in- 
dividual enterprise and industry in-the vain hope 
of providing work for those who are falling behind 
in the race, it serves no useful purpose. It seems 
to be wholly forgotten that the employer, after all, 
is master of the situation. If he does not want a 
workman, he can always discharge him. 








ACETYLENE GAS-LIGHTING IN 
FRANCE. 

As soon as it became possible to produce acety- 
lene commercially, the belief that it would super- 
sede toa large extent both coal-gas and electric- 
lighting rapidly gained ground, and a number of 
hydro-electric works were put down in the Alps 
district for the production of calcium carbide. The 
first period in the life of this new illuminant was 
one of exaggerated enthusiasm; it lasted for a 
comparatively short time, and was succeeded almost 
immediately by a period of unjust and unwarranted 
indifference, during which several of the works 
above referred to had to modify their plant for 
other manufactures. Thanks to the energy dis- 
played by the Union Frangaise des Acétylenistes, 
an association of manufacturers interested in its 
development, the use of this gas is on the increase 
again for the lighting of towns, private dwellings 
and factories. 

The production of acetylene commenced to gain 
importance in France as an industry in 1896; the 
development in its use was, however, repeatedly 
checked in the early days by accidents, due mostly 
to inexperience in the handling of the new: sub- 
stance. In the six years from 1896 to 1902 no less 
than 2350 patents were granted in France dealing 
with the production and utilisation of acetylene. 
In 1897 the Government decided to place in the 
third class of risks the installations for acetylene gas- 
lighting, when the capacity of the gasometer did not 
exceed 1000 litres (35.3 cubic feet). In this class 
they were grouped, with reference to risks, among 
the ‘‘dangerous and insalubrious installations,” 
which may be put down in close proximity to 
dwelling-houses after due authorisation from the 
municipal authority, and without any previous can- 
vassing to ascertain the opinions of the neighbours. 
When the above volume was to be exceeded, the 
municipality, before granting the authorisation, had 
to ascertain that the installation would not cause any 
prejudice to the neighbours or lead to claims on their 

rt. These conditions still rule, and when it is 
intended to use acetylene in any dwelling or pre- 
mises, an application in duplicate must be sent to 
the prefect of the department, with a plan, in three 
copies, showing both the premises and the surround- 
ing houses within a radius of 100 metres (328 ft.), 
together with a drawing of the gas-generator pro- 
posed. Very few firms, or private persons, have 
troubled to obtain the required authorisation and 
to go through the formality required by law; in 
fact, it is stated that of the 40,000 installations 
now in use in France barely one-sixth are autho- 
rised. It would appear, therefore, that the asso- 
ciation above referred to, part of whose programme 
is to obtain less stringent legislative measures with 
regard to acetylene, has but little trouble under 
this head. That it has been possible to ignore so 
very largely the rules and regulations applicable to 








this new illuminant would prove that it can be uscd 
with a great margin of safety, 

The fire :insurance companies at first enforced 
very stringent conditions for fire risks in conjunc- 
tion with acetylene, but they have agreed since that 
no extra premium shall be charged by reason of the 
use of acetylene, provided that the gas-producers 
and the store of carbide are placed outside the in- 
sured buildings. The premium for insurance is 
much higher when the gas-producers are . placed 
within the buildings; in this case they have to be 
fitted up in a carefully-ventilated room ; under no 
circumstances are they to be placed in a cellar orin 
a space which gives into a dark and imperfectly- 
ventilated courtyard. The store of carbide is to be 
contained in a metallic chest in a dry place. 

When the double-jet air-draught burners came 
into use, four townships in France decided in favour 
of acetylene for lighting. One of .these,, La 
Clayette, in Sadne-et-Loire, laid 4000 metres 
(4375 yards) of gas-pipes for serving a population 
of 1600 inhabitants. The lights number 300, in- 
cluding 50 for street-lighting. The concessionnaire 
company sells the gas to the municipality at the 
rate of 3 francs per cubic metre, the rate to private 
consumers being 3.50 francs (31. 8s. 5d. and 
4l. per 1000 cubic feet). These prices.are approxi- 
mately those which rule at the present day. 

The consumption of carbide was 4500 tons in 
1898. It has since increased annually to 8500, 
10,500, 12,000, and 14,500 tons in 1902-3, the latest 
year for which figures are available. The display of 
acetylene gas-lighting at the Paris Exhibition of 
1900 was not a very important one ; two works only 
exhibited. The permission which was granted in 
1901 for lighting an agricultural show with acety- 
lene gas, and the greater facilities conceded by the 
railway companies for the carriage of carbide, aided 
in the development of the production. A further 
incentive was afforded by the improvements which 
were regularly being carried out in the apparatus, 
and by the invention of the oxi-acetylenic blow: 
pipe. On the other hand, and, unfortunately, from 
the point of view of a greater development in the 
use of this comparatively new substance, the con- 
tractors who in France undertake to put down 
acetylene gas-lighting installations are legion, and 
a very great proportion of these contractors have 
but vague ideas as to the conditions that have to 
be fulfilled in order to secure safe and adequate 
working. In many cases the customers experience 
difficulties, and the onus wrongly falls on the acety- 
lene. As a rule, automatic apparatus are used for 
private lighting ; in other installations, carbide-to- 
water, water-rising and dipping generators are used 
in approximately equal numbers. Water-to-carbide 
apparatus are rarely met with. The pressure 
generally reckoned upon lies between 6 and 20 
centimetres (2.36 in. and 7.87 in.) of water, though 
it sometimes reaches 60 and 75 centimetres (23.62 in. 
and 29.52 in.). Portable apparatus rarely give 
satisfactory results, although a number of different 
types are in frequent use for motor-cars and for 
the lighting of yards and works in the open. The 
street-lighting devices also give much trouble with 
reference to cleaning and re-charging. The use of 
acetylene in mining lamps seems to be increasing 
largely. Maultiple-jet burners with air draught are 
mostly used; incandescent lighting is rarely met 
with, both because purification of the gas has 
hardly been resorted to so far, and because the 
illuminating power of the naked jet is sufficient for 
all practical purposes. 

e- problem of. heating by the combustion of 
acetylene gas has led to the invention of numerous 
types of stoves, in which the connections are mostly 
formed of flattened tubes starting from an acety- 
lene and air receiver. There are also in the 
market soldering-irons in great variety heated by 
acetylene gas. The blow-pipes referred to above 
are being developed largely ; they yield a tem- 
perature of at least 3000 deg. (5432 deg. Fahr.) 
for an average proportion of 100 to 150 litres 
(3.5 to 5.3 cubic feet) of oxygen per 100 litres 
(3.5 cubic feet) of acetylene. . 

There are 112 towns in France which are lighted 
by acetylene ; these are mostly small towns, with 
a population not exceeding 5000 inhabitants, The 
gas-pipes are mostly of lead. For a. town in which 
there are probably 6000 metres (6500 yards) of 

iping, the pipes laid from the gas-generator over a 
ength of 1500 metres (1650 asl would be 80 milli- 
metres (3.14 in.) in diameter ; the diameter would 
be reduced to 50 millimetres (1.96-in.) for the 
following‘ 1650 yards, and to 40 and 30 millimetres 
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(1.57 in. and 1.48 in.) for the remainder. The 
branch pipes for the street lights are also of lead, 
13 millimetres (0.51 in.) in diameter ;« those to 
private dwellings are also 0.51-in. pipes, except 
when the jets are numerous, in which-case pipes 
20 millimetres (0.78 in.) in diameter are laid. 
these towns the generaters are carbide-to-water, 
and the gas is washed and suitably dried. The 
street lamps are placed every 50 or 60 metres 
(180 ft.), and contain generally one burner only. 





WARSHIP STEAM TRIALS IN 1904. 

THERE were rather fewer warships through 
their steam trials last year than in the immediately 
preceding years ; but the list, as we shall presently 
show, is of considerable interest, because of the 
comparisons which can be made. In all there were 
26 vessels, as compared with 29 in the’ previous 
ear, 18 in 1902, 32 in 1901, and 25 in 1900, The 
ist includes five battleships, one armoured cruiser, 
four third-class.cruisers, a torpedo gunboat, which 
had been re-engined, a sloop, a shallow-draught 
gunboat, nine destroyers, and four torpedo-boats ; 
whereas in the previous year there were four battle- 
ships and eight armoured cruisers, with about the 
same number of small craft, and ten destroyers 
and five torpedo-boats. The results of the trials 
of the larger ships are set out in Table I., and we 





by British warships.* It is gratifying to know that 
in service both of these ships are giving very satis- 
factory results, and that the Admiralty have, in the 
redistribution of the ships of the Fleet, placed them, 
as they ought all along to have been placed, alon 


In| with 19-knot vessels of the Russell class, to whic. 


they are superior in speed as well as in gun-power. 

The cher Siat battleships belong to the King 
Edward VII. class, of which four more are being 
built. So far as the offensive and defensive qualities 
of these vessels are concerned we have already dealt 
fully with them,t and are now only concerned with 
the results of the trials. The Dominion, and one 
or two of the other vessels were tried under new 
conditions, closely approximating to those apper- 
taining to war. ese conditions we have already 
reviewed at considerable length ;{ the fact that 
they are feasible was demonstrated, perhaps more 
effectually in the case of the Dominion than in the 
other ships. 

One point of interest in the comparison is 
that while the Commonwealth and Dominion are 
fitted entirely with Babcock and Wilcox boilers, 
the other two ships of the class included in Table I. 
have a proportion of cylindrical boilers for use 
when steaming at low power, the water-tube 
boilers being intended for service at the higher 
rates of speed. This change was in conformity 
with the suggestion of the Navy Boiler Committee ; 


but as the steam consumption of the machinery was 
higher than in the other,ships, there may be some 
aban cause partly accounting for the figures. In 
the case of the Commonwealth and Hindustan 
10 lb. of water were converted into steam per 
ree of cdal, whereas in the dase of the King 

ward VII. the result is again less—8.3 lb. As 
regards the full-power trial, the interesting fact is 
that in all cases the designed power was exceeded, 
being in three cases practically 500 over the legend ; 
the oe efficiency also seems to have been 
high. _The designed speed; was 184 knots, but with 
the relatively slight increase in power, 19.3 knots 
was realised ; a result which must be regarded as 
very favourable. The King Edward VII. was 
consistent in her high coal. consumption, the rate 
at full speed being 2.17 lb.; the others range 
between 1.77 lb. and 1.83 lb. per horse-power 
hour. The evaporative efficiency in the case of 
the Vickers ship is again higher, being 10.3 Ib., 
whereas in the Commonwealth and Hindustan it is 
10.3 lb. and 10.2 1b., and in the King Edward VII. 
it is once more very low—8.15 lb. It would, of 
course, be a mistake to place too much reliance on 
these comparisons ; although the results are taken 
with very great care, there must necessarily be a 
margin of: inaccuracy ; but against this there is the 
fact that the ships occupy the same relative posi- 
tions to each other on each of the trials. 








TABLE I.—RESULTS OF OFFICIAL STEAM TRIALS OF WARSHIPS MADE DURING 1904. 








| 
| | | First 30 Hours’ TRiau. 
| | ea foe Seeorbeias : 
| | 5 | . wy 2% 
NAME OF, Type OF | BUILDERS) wakers oF | % | 4 £ : | g Efe 25 
VESSEL. SHIP. | - guip MACHINERY. |= | § 2 Ss) gif tng 
| , sie) @ JS] Ely. pT Ras 
a| 8 3 ei <i as 5 |e Sieee 
| = 2 S| sg | 8s 32/83 
g| = = $ | |e gs 38 
a | Be G aisis e.. \oo@@m 
| seg O08 leq. ft. sq. ft. | knots | Ib | Ib 
Swiftsure ..| Battleship Armstrong | emaptere, Se | 436'11,800} Yarrow (37,524 664 | 8700 |17.217 log.| 2.39  — 
| | nant, an . 
Common Ditto Fairfield (Fairfield Company 425/16,350 Babcock and 47,360 1402 3663 |11 . 7 ie _ 
wealth Company ss | | Wilcox 
Dominion . Ditto Vickers Sons | Vickers Sons and 425/16,350 Ditto 47,360 1402.5 3889 128 ,, 1.93 | 21.6 
and Maxim Maxim 
King  Ea- Ditto Devonport |Harland and Wolff) 425/16,850 Babcock and 48,700 1809 | 3760 11.6 ,, | 2.63 | 20 
ward VII. | cylindrical 
| ' | 
Hindustan Ditto ly. Brown and J. Brown and Co. | 425/16,350' Ditto 47,564 13864 | 3718 |11.8 ,, | 1.94 | 20 
| Co. | 
Cornwall ..| First-class Pembroke | Hawthorn, Leslie,) 440 9,800 Babcock and 54,826 1616.5 4798 |15.3 1.73 | 17.8 
| cruiser and Co. | Wilcox 
Amethyst .. Third-class Armstrong | Parsons (Turbine) 360 3,000 Modified /25,968 494 48901/18.2 ,, 1.71 | 15.6 
| cruiser | | Yarrow | | 
Sapphire ..| Ditto Palmer's Palmer's 360 3,000 a /26,010 496 | 5012 18.47 2.34 | 19.8 
>] 
Diamond ..| Ditto Laird’s | Laird’s | 360 3,000 Nor- 26,000 490 | 5074 180 ,, | 227 | 19.0 
Topaze.. Ditto Ditto | Ditto 360° 3,000 mand | |26,000 490 | 4992 181 ,, | 23 19.2 
ty 
Halcyon ..| Torpedogun- | Devonport | Re-engined and | 250) 1,070 Laird- 13,580 240 | 1290 j126 ,, | 26 | — 
| boat | re-boilered; Cam- | Normand | | 
| mel, Laird | | | 
Cadmus . Sloop | Sheerness J. 8. White 185| 1,070 Niclausse 4,000 135.8} 331 6 ” 2.12 — 
Widgeon <. Shallow-draught) Yarrow Yarrow | 160, "180, Yarrow | 2,654 95.2) — | — we Pond 
gunboat ! | 


* Trial, 12 hours’ duration. 


would direct special attention to the fact that we | 


are able this year to include the water consump- 
tion of the great majority of these vessels. The 
measurement of water on trials involves the expen- 
diture of national money; but the result is an 
important element in arriving at. the relative 
economy of different types of steam-generators 
and of the machinery, and the Water-Tube. Boiler 
Committee are to be commended for bringing about 
this change, so long desired by the engineering 
officers of the Adiniralty and by engineers gene- 
rally. In Table IT. the results of the trials of 
torpedo craft are given ; in their case the limita- 
tions of space and weight, in association with the 
rapid rate of steam-generation, precludes similar 
tests being made. 

Of the five battleships on the list, one, the Swift- 
sure, was, with the Triumph, originally built for 
the Chilian Government, and the specification 
called for steam trials under Chilian conditions, so 
that, although the tests were made by Admiralty 
officials, the nature and duration of the trials dif- 
fered from those usually provided for in British 
naval contracts. These were, however, of a suffi- 
ciently severe nature and duration to adequately 
test the steaming qualities of the ships. The Swift- 
sure’s performance we have already analysed and 
compared with those achieved by the Trimmph, 
completed for commission by the Vickers Company, 
while pointing out their superiority in many of the 
combative elements, associated as they have proved 
to be with higher speed than that usually attained 


t Estimated indicated horse-power. 











but experience has shown that it is not quite 
satisfactory, and later ships are now fitted exclu- 
sively with water-tube steam - generators. The 
results of the first 30 hours’ trial at one-fifth of the 
full power are from this point of view suggestive. 
It will be seen that the two ships using water-tube 
boilers for this trial proved more economical from 
the point of view of coal consumption than the 
other two. Thus the water-tube boilers of the 
Dominion gave an evaporation of 11.2 lb. of water 
per pound of coal, while in the case of the Hin- 
dustan the result was 10.3 lb., and in the 
case of the King Edward VII., 7.6 lb. On 
the second 30 hours’ trial, at three-quarters of 
the designed power—which, in the Navy, is re- 
garded as the power which should be maintained so 
long as the in the bunkers may last—the results 
are more uniform, but the King Edward VII. 
again compares badly, while the Vickers ship 
proves exceptionally satisfactory, especially in 
respect of speed. e two ships fitted exclusively 
with water-tube boilers have again a lower con- 
sumption than the others, the Commonwealth 
coming out at 1.67 lb., the Dominion at 1.68 lb., 
whereas the rate for the Hindustan is 1.76 Ib., and 
for the King Edward VII., 1.96 lb. The evapora- 
tive efficiency in the case of the Dominion is 
highest, being 11 Ib. of water per pound of coal ; 





* See ENGINEERING vol. Ixxvii., pages 71 and 505. 
See page 407 ante. 
} See page 615 ante. 
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M.M. = Measured Mile. 


Of the cruisers the Cornwall is the only armoured 
| cruiser included in the list. She is the last of the 
10 vessels of the County class to be completed. 
The first vessels of the class, it will be remembered, 
did not at first obtain their legend speed of 23 
knots ; but when new propellers were fitted, having 
a larger ratio of blade area per unit of diameter, a 
great improvement was manifested, and this has 
been maintained by the Cornwall, which on her 
full-power trial attained a speed of 23.8 knots for 
22,709 indicated horse-power, or 700 in excess of 
the designed power. The evaporation on the low- 
power, and on the 75 per cent. trial was 10.3 lb. 
per pound of coal; but on the full-power trial it 
dropped to 9.25lb. The steam consumption of 
the machinery—which, by the way, is of the short- 
stroke type—was uniform at about 17? Ib. 

The four third-class cruisers in the list are 
remarkable for the inclusion amongst them of 
the first steam - driven turbine cruiser afloat. 
This vessel—the Amethyst—in all other respects 
closely resembles the Sapphire, Diamond, and 
Topaze, so that the results are especially interest- 
ing. We have, however, so recently reviewed* the 
performances of these four vessels, that it is not 
necessary here to enter at length into the question. 
The figures given may vary slightly from those 
already published, as those given in Table I. have 
been subjected to a more careful analysis than was 
possible on the ships themselves, but the general 








* See pages 689 and 719 ante, 
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result is the same. Atone-half power the turbines 
required only 15.6 lb. of steam per horse-power, as 
compared with an average of 19:3 lb. by the other 


Bae | 
three ships; at three-quarters power the steam | 


consumption dropped to 13.8 lb., as compared with 
19.51b. ; while at full power the steam consumption 
was only 13.4 1b., as compared with a mean of 21.3 Ib. 
The coal consumption per. unit of power was less 


the results with the turbine are not so satisfactory. 
These comparative results, however, are not con- 
clusive, and further trials are being made. Mean- 
while the Admiralty are arranging for the building 
| of 32 and 33-knot destroyers ; and it seems probable 
| that, at least, at full speed, better results will be 
achieved with the turbine as a propelling agent than 
with reciprocating engines ; but.a method has yet 
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for the turbine boat, probably because the steam 
evaporation per square foot of surface was not so 
high. For the same weight it was possible tu develop 
4000 horse-power more than with the reciprocating 
engines, so that the speed was 1} knots greater— 
the Amethyst recording on her measured-mile 
performance 23.63 knots, while the other three 
vessels ranged between 22.1 and 22.45 knots. 

Little need be said of the other three ships in 
the list. One is a torpedo-gunboat—the Halcyon 
—built under the Naval Defence Act scheme in 
1894." She was then fitted with locomotive boilers, 
which gave a speed of only 19 knots ; but now, with 
water-tube boilers and new machinery, she has 
succeeded in increasing her power from 3500 to 
6194, attaining a speed according to log of 20.5 
knots. The Cadmus is a sloop, and the results 
generally compare with those attained on similar 
vessels ; while the Widgeon is a shallow-draught 
gunboat by Messrs. Yarrow, for service on the China 
rivers. This vessel we have already described, 
and dealt also with her trials.* 

The nine torpedo-boat destroyers tried during the 
year belong to the 253-knot class, regarding the 
design of which craft doubts have been expressed, 
because, although much stronger and having a 
wider radius of action, the reduction in speed is 
viewed as serious by many naval strategists.t Ten 
of these vessels were tried in the previous year, so 
that 19 have now been added to the Fleet, and 
several still remain to be completed. The results 
embodied in the table are fairly uniform, although 
the range in power is considerable. The practice 
in these vessels is to make first an endurance trial, 
the coal consumption on which determines the load 
io be carried at full power. This in part may 
account in some cases for the higher power required 
on the full-speed run. The results of the trials of 
the vessels built by Messrs. Palmers are notably suc- 
cessful in respect of propulsive efficiency. Durin 
the past two years knots has been reali 
by five of their vessels with powers ranging between 
6957 and 7306 indicated horse-power. Messrs. 
‘awthorn, Leslie’s vessels on Table II. show 
similarly good results. The Yarrow boiler in the 
‘arrow boats has given very economical results ; 
and although in the case of the Welland the power 
s 500 indicated horse-power higher than in some 
f the other ships, the speed is better by from 0.6 

0 0.75 of a mile. One of the destroyers included 
nu the list—the Eden—is fitted with turbine ma- 
hinery ; but there is no means here of accurately 


determining the power required. The miles run) 
per ton of coal number about the) 


t full s 

-ame as those for the same design of vessel with the 

same type of boiler, but fitted with reciprocating 

machinery—i.e., 3.4 miles per ton. At low power 
* See ENGINEERING, vol. Ixxvii., ' SO” ei 
} Ibid., vol, lxxviii., pages 53 





to be devised whereby a good economy can be got 
at low power. 

The four torpedo-boats on the list resemble the 
type added to the Navy from time to time to main- 
tain the number: of this craft at their present 
standard. These vessels are of 25 knots’ speed, and 
in all cases this rate has been exceeded with the 
legend power. The Admiralty are at the present 
time inviting tenders for the construction of five 
more vessels of the same class. 








NOTES. 
Lioyp’s Surpsurtpinc Returns. 

From the returns just issued by Lloyd’s Register 
for the quarter ending December 31, 1904, we see 
that there is (excluding warships) an increase in the 
tonnage of vessels now under construction in the 
United Kingdom. This increase amounts to 151,382 
tons over the returns for the corresponding quarter 
of 1903, the figures being 1,049,860 tons for 1904 
against 898,478 tons for 1903. The tonnage belong- 
ing to the quarter just ended are accounted for by 
403 vessels, against 386 in the corresponding quarter 
of 1903. At the end of September last there were 
building 393 vessels, totalling 1,046,308 tons, 
so that the figures for the quarter just ended, 
and those for the previous one, are very nearly 
alike. Of the total number of vessels now in hand, 
371 are for steam and 32 for sail. The present 
figures, however, when compared with the record 
total reached in September, 1901, show a reduction 
of about 363,000 tons. Of the vessels now under 
construction, the surveyors of Lloyd’s Register 
have 315 under their supervision, the tonnage of 
which is 748,177; but, in addition to these, 43 
vessels, of 110,763 tons, are being built abroad, with 
a view to classification in the society. The total 
now building under the supervisien of Lloyd’s 
Register is, therefore, 358 vessels, of 858,940 tons. 
During the quarter ending December 31, 1904, 
there were 177 steamships commenced, having a 
gross tonnage of 329,457, together with eight sail- 
ing vessels, with a gross tonnage of 1350. vessels 
previously commenced, but on which no further 
progress has been made, there are 15 steamships, 
with a tonnage of 85,488, and six sailing ships, 
with a gross tonnage of 914. The number of 
vessels launched during the quarter was 160 
for steam, and 17- for sail. Of the number now 
building, 282 steamships and 25 sailing vessels will 
be under the British . being intended for the 
United Kingdom or the Colonies, and represent a 
tonnage of ,427. Germany takes 3 steamships 
| of large size, representing 34,450 tons ; Norway 9, 
representing 33,147 tons ; Holland 4, representing 
(19,460 tons; Austria-Hungary 5, representing 
| 18,270 tons ; and Denmark 5, representing 10,185 
;tons. Among the vessels now under construc- 
‘tion are five, each having a tonnage of over 





15,000, and three of from 10,000 to 11,999 
tons each. Of war vessels now building, there 
are eight under construction at the Royal Dock- 
and 46 in the yards of private firms. Of 
he former, four are first-class battleships, having 
a total displacement of 65,400 tons; three are 
first-class armoured cruisers, having a displace- 
ment of 37,950 tons; and one is a second-class 
protected cruiser, with a displacement of 5800 
tons. Of those in hand at private yards, nine are 
first - class armoured cruisers, eight are scouts, 
sixteen are torpedo-boat destroyers, and ten are 
submarine boats. These are all for the British 
Government ; while, in addition, two battleships 
and one torpedo-boat destroyer are being con- 
structed by private firms for foreign countries. 
This makes a total of 54 war vessels in all, with a 
total displacement of 282,810 tons. Two of the 
battleships are under construction at Portsmouth, 
one at Chatham, and one at Devonport. One of 
the first-class armoured cruisers is being built at 
Chatham, and two at Pembroke ; while one second: 
class protected cruiser is in hand at Devonport. 
The work at the private yards is divided between 
Barrow, Blackwall, Clydebank, Elswick, Govan, 
Greenock, Birkenhead, Chiswick, Cowes, Hebburn, 
Jarrow, and Poplar. 


THe VIENNA ELECTROTECHNICAL INSTITUTE. 


The new electrotechnical institute of the Techy 
nical High School of Vienna was built to the plans 
of the architect, Professor Chr. Ulrich, and of the 

rincipal, Professor K. Hochenegg,. and opened, 

t winter. Situated in the city, not far from the 
High School, it. forms a handsome building of L 
shape, mostly of four stories and a basement, though 
in some portions of six stories. At the back are the 
grounds of the Imperial Art Foundry and gardens, 
and there is room for extension of the institute. 
The main stairway divides the whole building into 
halves, distinguished as the ‘‘ Strong-Current” and 
the ‘*‘ Weak-Current” Departments. The rooms 
are all numbered up to No. 230, The lighting is 
done on two circuits, the switches for the passage 
lights being fixed about 4 ft. above the- floor, and 
those for the rooms about 5 ft. above the floor, 
unless the lamps have their special switches. The 
heavy machinery is erected on the ground floor, 
the machines being taken in through a recess by the 
aid of a crane which projects outside. This appli- 
ance brings the load up to the two cranes com- 
manding the Engine Hall. The hall has a length 
of 20.3 metres (nearly 67 ft.) and a height of 8.45 
metres (28 ft.) extending through two stories. The 
electric transformer plant is placed underneath, in 
the basement. The town supplies triphase currents 
at three times 2000 volts, which are reduced to a 

ressure of three times 110 volts, and further to 

irect currents at twice 120 volts. Connection can 
further be established with the networks of two 
companies supplying alternating currents and direct 
currents on the five-wire system. The battery of 
198 Tudor cells is also stored in the basement ; 
the main accumulator switch down there is encased, 
and the case is charged with fresh air, so that the 
metal-work shall not be corroded by the acid 
vapours. The roof of the main Machinery Hall is 
carried by iron columns, and the tables for the senior 
students, between the columns, are furnished each 
with a switchboard for establishing connection with 
the triphase currents, the direct currents, and the 
battery. The respective three lines of bus-bars, 
distinguished by different colours, run along the 
ceiling, and between them are 150 po Dag ag 
for elastic cables, which are handled only by the 
attendants, but im sight of the students. The 
large Lecture Hall had to be built above the 
Machinery Hall; as the machines are based on, 
special blocks of concrete, separated from the 
foundations of the building, and as other pre- 
cautions have been adopted, the crane rails being, 
for instance, continuous, without any joints, 
there is no vibration. The arrangement has the 
advantage that heavy apparatus and machines 
can be delivered on the lecture-table by the 
lift. When, for experiments with Hertz rays, 
a large clear floor-space is desired, the lecture- 
table, which consists of three can be pushed 
up to the walls. The black are arranged 
on the plan of Professor E. Wiedemann, of Er- 
langen. They are made of black glass, roughened 
on the surface ; as the compass points would not 
penetrate into the glass, these end in a ball point 
and a rubber plate, which adheres. The large 
middje board has a height of 8 metres (26 ft.), 
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and a width of 3 metres (10 ft.) ; it is ‘raised or 
lowered into a recess by means of an electric motor, 
and is sufficiently large to take the formule of one 
lecture, without requiring to be wiped, so that the 
students can make their notes at the end of the 
lecture. The window-blinds consist of an opaque 
white cloth. The drawing-boards stand on easels, 
like those introduced by Professor Kammerer at 
Charlottenburg. The ventilation has been arranged 
by Mr. Meter ; rooms are supplied either with pre- 
heated air, or with fresh air, or are not specially 
ventilated. We take these particulars from an 
elegant small quarto volume of 86 es, well 
illustrated, which Professor Hochenegg has written 
and himself “nme mage. Mr. J. Springer, of Berlin, 
is the publisher for abroad. 


Tue Dispersat or Our OpsoLeTeE WARSHIPS. 


As a necessary feature in the redistribution of 
the effective ships of the Navy, which has come 
into éffect this’ week, and under which there will 
be in commission’ an active fleet and a reserve 
fleet, each ship of the latter being ready for service 
at a moment’s notice, Sir John Fisher has, with 
characteristic courage, deleted from the Navy List 
about 120 ships, which are now regarded; for one 
reason or another, as non-efficient. Some of these 
ships are comparatively new ; others have only 
recently been repaired; but the First Sea Lord 
very wisely takes the view that it is better to ‘‘ cut 
your losses” than to continue expenditure without 
effective results. Such of those 120 vessels as are 
in. the home ports are to be expelled from the 
useful anchorage which they occupy, to make way 
for the commissioned ships to lie like lions couchant 
ready for the spring. The other obsolete vessels are 
to be brought home at once from foreign stations, 
where they only incur unremunerative expenditure. 
Five new anchorages have been selected for the 
laying up of these vessels, probably until such time 
as there is a suitable market, when they will be 
sold out of the service. In the meantime, it is 
intended to place on board only one or two watch- 
men, so that no cost will be incurred for upkeep. 
These anchorages are located, two on the Clyde— 
namely, in the Kyles of Bute, where fourteen ships 
will be sent, and one in the Holy Loch, where nine 
ships will be moored ; one in the River Forth, where 
thirty vessels will be. located, mostly of the small 
gunbcat and sloop type; one in the Blackwater 
River, in the South of Ireland, where eighteen 
vessels are to be berthed ; and one at the Mother 
Bank, between Spithead and Cowes, where the great 
majority of the small vessels will be located. So 
far as we can learn, the list of 120 vessels will 
include eight battleships, dating from the Iron 
Duke of 1871 to the Sans Pariel of 1889. Included 
in this number are some of the old central-battery 
battleships, notably the Alexandra, the Superb, 
and the Iron Duke, whilst the early turret ships— 
Hero, Conqueror, and Dreadnought—will meet 
the same fate, One of the Admiral class—the 
Collingwood—is also to be sent to anchorage, so 
that the probabilities are that, as time elapses, all 
this class will follow the same course. There will 
accordingly remain in the service only such battle- 
ships as have been built during the last 14 years 
(beginning with the Royal Sovereign class) under 
the Naval Defence Act. Ofarmoured cruisers there 
will be removed ten, including the Northampton, of 
1878; the Imperieuse, of 1886; and the Warspite, 
with the seven vessels of the Australian class con- 
structed in 1888. As regards unarmoured cruisers, 
there is quite a large fleet, some of them belonging 
to the Naval Defence Act fleet of 1890. In this 
matter Sir John Fisher is especially to be com- 
mended, because in modern times, when 6-in. guns 
can defeat practically every unarmoured cruiser 
which we possess, it would be idle to place any 
reliance, except for very subsidiary duty, upon 
any of the vessels, even the most modern; 
and to continue spending money on them for 
repairs and upkeep is far trom economical. We 
hope, therefore, that the policy thus enunciated 
by a strong man will be carried forward, 
and that the time will soon come when we 
shall have a_ sufficiency of well-armoured and 
armed cruisers to serve the national needs, 
and to form yt wide and reliable screens 
to any fleet of battleships in action. Practically 
the whole of the sloops are to be withdrawn from 
thelist, even the latest Duilt—a movement consistent 
with the policy that where it is n to show 
the flag more efficient ships can be used, helpful 
rather than detrimental to the ordinary practice- 





cruising necessary for all services. A large number 
of gunboats, many of them built under the Naval 
Defence Act, are to be similarly treated, so that 
the aim is obviously to confine the effective fleet of 
the Navy to three or four distinct types of vessels, 
notably, battleships, armoured cruisers, very fast 
scouts, and torpedo-boat destroyers, also of excep- 
tionally high ‘speed. 








YEAR-BOOKS AND ANNUALS. 
Whitaker's Almanack. By Josern WHITAKER, 
F.S.A. London: 12, Warwick-lane, Paternoster-row. 
Praise of Whitaker’s Almanack would be supereroga- 
tion, because it has so long been: highly appreciated, 
not only for the wide range of the information which 
is included, but also for the extreme accuracy with 
which it is compiled. It would be difficult to name a 
ear-book so confidently consulted and so seldom 
ound wanting. Facility of reference is very materi- 
_ | came by the satisfactory index now pub- 
ished. 


The Investors’ Year-Book. Edited by Grorce J. 
Hotmes. London: The Investors’ Chronicle Offices, 
Tower Chambers, London Wall, E.C. [Price 2s. 6d.] 
—This book give a brief teview of the standing and 
degree of safety of a large number of companies of 
which the public dealings are fairly extensive. Their 
capital ain their financial history are indicated, while 
as often as got a suggestion is given as to the value of 
the shares from the point of view of the investors. 
In addition there are short articles on one or two 
—— of interest to those who, are likely to use the 
book, so that within a short com there is good 
information regarding a thousand companies, at a 
price and with a directness well suited to business 


people. 


Cunard Atlantic Souvenir.—The Cunard Company 
has issued an annual which gives information not 
only about their company, but includes also general 
articles on other subjects associated with the Atlantic 
service. There is an introductory letter from 
Lord Kelvin—of a congratulatory nature—dealing 
specially with the Marconi telegraph system and its 
application on the Cunard liners, which the dis- 
tinguished physicist remarks ‘‘is a splendid triumph 
of science, which no scientific man of a quarter of a 
century ago would have believed possible.” There is 
included an article on the now Cunarders, now in 
course of construction, by Sir William White; but 
there is no information of importance to technical 
readers we the future leviathans. One of the jn- 
teresting features of the book is a detailed description 
of the Caronia, the largest ship launched this year, and 
to be followed by a sister-vessel fitted with turbines 
sivas Clydebank Works, of which a brief description is 

ven. 


Diaries, Calendars, Almanacks, «c.—Messrs. Geipel 
and Lange, of Vulcan Works, St. Thomas - street, 
Southwark, S.E., send us a charming little waistcoat- 
pocket-diary, containing a number of useful tables 
and an accident insurance policy.—From the Elec- 
trical Power Storage Company we have received a 
blotting-pad, diary, and an accident insurance policy. 


|The diary contains full a as to size, weight, 
t 


capacity, and price of the accumulators of the com- 
any.--We have received from the British Steam 
Specialities Company, of Fleet-street, Leicester, their 
Se for 1905, which contains, in a concrete 
orm, data relating to steam and steam-piping, and to 
the valves, steam-traps, and other fittings manufac- 
tured by the company.—We have received from 
Messrs. Robert A. Thompson and Co,, Limited, pub- 
lishers, of 5, Tudor-street, E.C., a diary giving general 
postal information for Great Britain, South Africa, 
and Australasia,— Messrs, Clarke, Chapman, and Co., 
Limited, of the Victoria Works, Gateshead-on-Tyne, 


have issued a very neatly-got-up pocket diary, which 


includes pages containing notices of the windlasses, 
capstans, pumps, dynamos, motors, &c., made: by the 
firm. The diary is accompanied by a 1000/. accident 
insurance coupon.—The calendar of Messrs. W. T. 
Glover and Co., Limited, of Trafford Park, Manchester, 
is likely to interest, to instruct, and to amuse the 
electrical engineer. It contains portraits of many of 
the leading station engineers, together with numerous 
extracts from discussions which have taken place before 
the Institution of Electrical Engineers, and from the 
technical papers. The extracts are well chosen.— 
We have received a set of cards for refilling the 
date-cases issued by Messrs. Cutbill, King, and Co., 
26, Nicholas-lane, Lamliard. alvest, E.C., contractors 
for railway material.—Calendars for 1905 have also 
come to hand from Messrs. Merryweather and Sons, 
Limited, Greenwich-road, London, makers of fire- 
engines, escapes, &c.; Messrs. Ashwell and Nesbit, 12, 
Great James-street, Bedford-row, W.C., warming and 


‘sanitary engineers; and Messrs. Shand, Mason, and Co., 


75, Upper Ground-street, Blackfriars-road, E.C., fire- 
engine makers,—We have recejved almanacks for 





the current year from the following firms: Messrs. 
Peckett and Sons, Atlas Locomotive Works, Bristol ; 
The Willesden Paper and Canvas Works, Limited, 
London, N.W.; Messrs. E. R. and F. Turner, Limited, 
milling engineers, Ipswich ; Messrs. J. H. Halden and 
Co., 8 and 9, Great. Chapel-street, Westminster ; Mr. 
Ebb Lewis, Chase Side, Enfield, N.; Messrs. Robert A. 
Thompson and Co., Limited, 5, Tudor-street, E.C. ; 
Messrs. C. J. Edwards and Son, Limited, Great 
Sutton - street, Clerkenwell, EC.; Messrs. McTear 
and Co., Limited, Belfast ; Messrs. Robert Boyle and 
Son, London and Glasgow ; The Newport and South 
Wales Docks and Railway, of Newport. 





A WATER-COOLED RHEOSTAT. 
To THE Epitor or ENGINEERING. 
__ Sir, —The following may be of interest to your readers, 
if it has not already been noticed in your columns. 

A few weeks ago a short h appeared in The 
Engineer describing a water-cooled iron-wire rheostat 
used by M. Weber, of Nancy, for dissipating electric 
energy during a dynamo test. It consisted of six lengths 
of iron wire, each 0.128 in. in diameter and 65 yards long, 
wound into coils and placed side by side in a wooden box, 
with terminals at the ends of the coils connected up in 
parallel. This arrangement dealt with a current of 1660 
amperes at 500 volts.. About 27 pine of cold water per 
minute were passed through the box. The test lasted five 
hours, and the wires showed no sign of deterioration. 
Each coil carried 1660/6 = 276.17 amperes. The current 
density was 25,300 amperes per square inch. The theo- 
retical drop in each coil is only about 247 volts, or, say, 50 
per cent. of the actual drop. Admiring the compactness 
and cleanliness of such an arrangement, but doubting the » 
recorded drop, we had a small coil fitted into a box about 
30in. long. The wire was of steel, 0.0085 in. in diameter 
and 25 ft. long, wound into a coil # in. in diameter and 
yy in. pitch. It was connected to the 220-volt service in 
this city, and theoretically should have passed 10 amperes, 
but only 5 amperes ns f pass, and about half the length 
of wire had to be removed before 10 amperes would flow, 
confirming M. Weber’s record. We are not able at present 
to explain how this result comes about, but it seems to 
us to be interesting and worth investigation. The current 
density was 176,00 amperes per square inch—an amazing 
amount, but the wire carried it perfectly well. Clean 
tap water was used in the box to keep the wire cool. As 
the water is not intended to'act a8 a conductor, no acid or 
salt is necessary. Any addition of that kind would no 
doubt lead to rapid corrosion of the wire. Subsequently 
we used two coils of this kind in parallel for testing: a 75- 
kilowatt plant at 220 volts. The wire was of iron, 0.0625 
in. in diameter. The box was 7 ft. long and 12 in. by 6in. 
inside. There were four coils in the box, intended for 
testing two 75-kilowatt sets in parallel, but’ only one set 
was then tested, and only two coils were used. A small 
stream of tap water was passed through the box, but on 
this occasion its volume was not measured. The tempera- 
ture of the water rose only a very few degrees. The appa- 
ratus answered perfectly, and gave no trouble whatever. 
The current density was 56,000 amperes per square inch. 

A very convenient arrangement is to put four coils in a 
box, side by side, with the terminals at one end provided 
with holes, through which a horizontal copper bar can be 
passed and clamped. When the bar connects all four 
terminals in parallel, the coils carry full load. When 
withdrawn from one terminal, three coils carry three- 
quarter load, two coils carry half load, and one coil 
carries one-quarter load. If switches be added, the load 
can be varied very quickly. A final adjustment of load 
within small limits can be made by varying the quantity 
of water passing through the box, for the resistance of the 
wire rises and falls as the temperature rises and falls, and 
the temperature depends upon the quantity of water 
passing t —_. The chief value of the device is in testing 
generating plants after they have been erected at the 
purchaser's works, Compared with a set of tubs, such as 


we have seen used, contereeng teed plates and salt water, 


replenished, when the tubs boil over, by a jet of water 
from a hose pipe, directed by a man standing on an insu- 
lated platform, the Weber contrivance is elegance itself, 
and would, we are sure, be greatly ° seem by any of 
your readers who might give it a trial. 
Henry LEA AND Son. 
Birmingham, December 21, 1904. 








AN ENGINEERING ASSESSOR WANTED. 
To THE Eprror or ENGINEERING. 

Srr,—As one having frequent business in the Law 
Courts, I address you on the great necessity there exists 
for the appointment of an assessor to sit with the judge 
when trying engineering and technical cases. As showing 
that some judges are of the same opinion, I am glad to 
see that Mr. Justice Ridley recently absolutely declined 
to try such a case without the assistance of an assessor. 
I remember several cases that became almost farcical 
owing to the judge and counsel being unable to properly 
understand the somewhat intricate points raised ; and in 
one case, after trying it for some days, the judge finally 
sent it to arbitration, at, I need hardly say, an enormous 
cost to the litigants. In another matter, which occupied 
many days, the loser, dispensing with the aid of counsel, 
went to the Court of Appeal and largel y upset the judg- 
ment on purely engineering points. If it is considered 
necessary for an assessor to sit in the Admiralty Court, it 
is surely not too much to ask that one should be appointed 
for engineering matters. I wrote you, I think, on this 
question, some years ago, but nothing has been done or 
apace likely to be. Would it be outside the province 
of the various engineering institutions to approach the 
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authorities thereon? I venture to say that if a reform 
could be effected, it would considerably simplify matters, 
and be of much benefit to engineers generally. 
Yours faithfully, 
M. Powis Baus, M.I.C.E. 
Appold-street, E.C.; December 31, 1904. : 








PATENTS. 
To THE Epiror oF ENGINEERING. 

Str,—I have been much interested in the articles and 
letters that have agnor of eo in’ your ag 
journal respecting the new patent laws, principally on 
ie subject of the official remarks or notes that are to be 
appended to patent specifications. Being in full agree- 
ment with yourself, and with the opinion general] 
expressed by your correspondents, I believe that it wil 
be quite fair and sufficient if the ordinary practice is 
adhered to of simply mentioning in the text such pre- 
vious specifications as may bear on the subject, and as 
are still considered anticipatory by the’ commissioners 
after discussion with the patentee. _ a : 

The complete official search which is to be instituted 
with the New Year will necessarily bring to light — 
forgotten specifications that have hitherto been neglected. 
Some of those may prove to the patentee that he has 
been anticipated, and will induce him to relinquish the 
new patent ; but where he is not convinced, and still 
considers. his.idea new, .his own reference to the old 
specifications should suffice, .as.before...... ; - 

My principal object ‘to-day, however, ‘js*not'so much 
the discussion of the new laws, as to point out a deficiency 
in the practice of distributing the existing patent specifi- 
cations, owing to the manner of their issue. ‘ 

The Patent Library is generally administered ‘in such 
an efficient manner, and the public are so well and 
courteously cared for, that one is reluctant to find fault 
with any part of it. Nevertheless, my experience in one 
direction has recently been rather curious, and as others 
must suffer in the same. way, I consider it right to call 
public attention to it.. ” be? i. : 

I was lately engaged in examining a series of specifica- 
tions for many. years back, relating to. one subject, and 
after writing down the numbers year by, year from the 
excellent indexes, and looking through the specifications 
assembled on the shelves of the library, I noted down 
half a dozen or so for close study. On sending to buy 
those specifications, I could, however, get only three of 
them, the others having run out of, print, and, to my 
surprise, I was moreover informed that, if I insisted on 
having them, a contribution would be required of me for 
reprinting. This is a curious state of affairs. Most of the 


missing specifications were modern ones, and were no | 
doubt of an important character, or they would not have 


been sold out so soon, and for these the Patent Office, an 
institution with an enormous free annual balance of in- 
come, asks any subsequent client, who happens to apply 
after the regulation number, to make a special contri- 
bution. ad 

Nor is it at all clear what the contribution is for. The 
amount asked for is only 4s. per specification, which 
cannot go far towards reprinting a set, and we are, more- 
over, offered six new copies for the above payment; so 
that if we like to load ourselves with six copies instead of 
one, they will cost each no more than before. Surely this 
is a petty way of dealing with the subject, and looks as 
if the payment were merely imposed as a fine for our 
temerity in ere the serene complacency of the 
authorities by a more.” I think patent speci- 
fications should never be allowed to go out of print. No 
doubt a good many unused ones encumber the shelves of 
the library, but a very simple arrangement would get 
over that difficulty, and would also cost the authorities 
less. I do not know what may be the average number of 
specifications printed at present with the issue of a 
pateut-possilly 200. The authorities must know, or be 
able to ascertain, the average minimum number required 
of any specification. Let them, for the future, print in 
the first instance only the average minimum number, with 
the understanding that additional sets are printed imme- 
diately a prescribed limit of sales has been reached for 
any specification. They will then retain a smaller 
number of dead-heads at reduced cost, and will be able to 
serve all applicants without the imposition of an un- 
meaning fine. Ms Fe i ’ 

Thanking you in anticipation for the insertion of the 
above, 

I remain, yours very obediently, 
Jos. Bernays, M.I.C.E. 
London, December 29, 1904. 








CHEAP STEAM PRODUCTION. 
To THE Epitor or ENGINEERING. va 

Sir,—We notice a letter from Mr. C. D. Leng, giving 
the cost of evaporation per 1000 gallons as just under 
vs. 4d., and asking if this result can be beaten. We 
caclose the result of some boiler tests made at the works 
of the Butterley Iron Company, Limited, Codnor Park, 

here you will see this result 1s pra wantcen J beaten, the 
cost of fael to evaporate each 1000 gallons only being 84d. 
he cost of fuel even by hand-firing was 2s. 3?d., and the 
Loilers, before the stokers and compressed-air furnaces 
were fitted, were not doing, with the low grade of fuel 

sed, their rated capacity. 

The firm have been enabled to shut down several of 
the boilers in their works, and have fitted up their range 
of boilers at Codnor Park, and also at their Kirkby 
Colliery, with this machine and coal and ash elevating 
ind conveying plant. : : 

We could give you plenty of other illustrations of low 
cost per 1000 gallons where cheap fuel is available. 

We enclose you our latest catalogue, ‘‘ Chea; 


The Stirling boilers, fitted with Bennis stokers and hot- 
air induced draft, at the Neepsend Generating Station, 
Sheffield, are doing over 80 per cent. efficiency and using 
a very low grade coal. _ ; : 

Mr. Leng does not give us capital outlay and boilers 
required to evaporate his water, but this should be taken 
into consideration also. 

Yours truly. 
Ep. Bennis anp Co, Limtep. 

Bolton, December 28, 1904, 

Resutt oF ComPARATIVE BotterR Tests MADE AT THE 

Works or THE Burrertey Iron Company, Limirep, 

Copnor Park. 


Hand Bennis 
Date of test... ie ... Jan. 18, 1902 Jan. 23, 1902 
Duration of test =F .. 5 hours 5 hours 


«» Lancashire Lancashire 
. 7ft.6in. by 7 ft. 6 in. by 
: 30 ft. 30 ft. 

Total water evaporated ... 2320 gallons 4540 gallons 


Total coal burnt = ... 2 tons 3ewt. 3 tons 4 cwt. 
Water evaporated perhour... 464 gallons 908 gallons 


= of boiler 
Sze of boiler ... 


Coal burnt per hour... rae Ib. 1434 Ib. 
Water evaporated per pound 
of coal ies coe «. 4,82 Tb. 6.33 Ib. 
Price of coal per ton at pit 2a, 6d. 1s, 
Cost of fuel to evaporate 1000 ~** = 
gallons of water... - 28. 33d. _ 84d. 
pois : tees ~ per cant. 
—— evaporation Lag! we] 5. 
xtra evaporation per 1). 0 . 
Net saving in weight of coal ~ 23,04 
Net saving in cost of evapora- he 
tion ... : scanesaiet 69.58 





To THE Epiror or ENGINEERING. 

Sir,—We t to note that in our letter on the above 
subject, published in your last issue, that an error has 
crept.in.. ‘The last line but one should 
at.11}d., as compared with 2s.4d.”; i >. 

To compare the results obtained with other cases it 
would be better to consider the equivalent cost of fuel for 
evaporating the steam only, which, in the test referred to 
in jour’ last letter, works out at 8fd. per-1000 gallons of 
water. ’ : 


:—“‘works out 


Yours faithfully, 4 
Easton AND ANDERSON. 

. J. BséRNSTAD. ~ _ 

Broad Sanctuary Chambers, 20, Tothill-Street, 
Westminster, 8.W., January 2, 1905. 

oo To tHe Eprror or ENGINEERING. 

* Srr,—I am glad .that my figures have been - improved 
upon because it shows that attention is at last being’ paid 
to a very important subject, and the figures given will 
lead steam-users to improve their plants. Some years 
ago Mr. John Holliday delivered a lecture and gave some 
figures obtained by Mr. Bryan Donkin, M. Inst. C.E., in 
experiments with various kinds of fuel. 

Cost of Water Cost of Fuel 
Fuel Evaporated per 1000 
Da per Pound _ Gallons 

on. of Fuel. Evaporated. 
s. d Ib. 


Kind of Fuel.’ 


s. d. 
A. Dust coke ... 5 0 6 3 8 
B. Dust Welsh : 
coal... ie 00 8 5 3 

C. Large Welsh 
coal... ile 0 9 10 11 


When these figures appeared in print 
we were burning 45 tons of coal £ s. d. 
at 12s. 6d... = es a 2 2 6 
.. Making seven loads of ashes at 2s. 014 0 


Total fuel bill per week 28 16 6 


We used one Lancashire boiler 24 ft. by 8 ft., hand- 
fired, and had trouble to prevent smoke emissions. 

Finding that coke-dust could be obtained very cheaply, 
we fitted forced draught to two Lancashire boilers, and 
the result worked out :— 


£8. d. 
Six tons of coal at 9s. 3d. ...  -... 215 6 
Coke-dust 5 aoe ae om 3.4 0 
Two extra stokers sod tie si 212 0 
Flues, cleaning... ile sed 010 0 
Twelve loads of ashes at 2s. ... 140 

10 5 6 


This was very satisfactory. To save 18/. out of 28/. 

weekly was well worth the trouble, and in addition we 
got rid of the smoke difficulty. 
The next step was to heat the feed-water, and this we 
effected by introducing a 2-in. copper pipe in the long 
10-in. exhaust-pipe common to all our engines, The 
water runs through a meter into a small cistern on the 
roof, enters the copper worm, which is some 90 ft. long, 
and is pumped into the boilers at 200 deg. 


Since the above figures were got out 


the load has increased, and we now £s. d. 
use coke Se tied ws ios 319 0 
15 tons 17 cwt. of coal... it oti 5 3 2 
922 


Working both boilers, we found it difficult to shut 
one down for inspection or for cleaning, and whenever 
this had to be done, we had to return to coal, and this cost 
us an extra 10/. a week for fuel. We therefore put down 
a Stirling water-tube boiler with an extra large grate 
surface for burning coke dust, and we now keep one 


‘a mean piston velocity o' 


We buy the smallest gassy coal we can obtain, finding 
that it binds better with the coke, and the forced Py 
is only used when the heavy load is on, and is then 
regulated to such an extent that the fires are kept incan- 
descent, the draught not being sufficiently sons to carry 
the small fuel over the bridge and so choke up the flues. 

With this class of fuel the heat is local; there is no 
flame, so that the side flues of a Lancashire boiler are 
wasted. If our Lancashire boilers had four fires each, 
instead of two, we should probably be able to work with 
one boiler only. The Stirling boiler, on the other hand, 
with its immense grate surface, is suited for coke-dust 
firing, and in our case we can make all the steam we 
require on the Stirling ; but as the steam storage space is 
short, we have to use a Lancashire boiler in addition as a 
steam-drum or reserve, as our load fluctuates very much. 

In conclusion, may I point out, as in our case, it is well 
worth while for steam-users to measure the water going 
into their boilers, and to compare their fuel costs with the 
figures given in this correspondence, There is a large 
quantity of cheap fuel to be wherever there are gas 
works—the screenings of the coke, generally given away 
to builders and others for concrete-making, or carted 
away to the nearest tip. 

Had any one told me we could economise, even to the 
extent of 50 per cent. on our fuel bill, I should not have 
believed him, yet we saved 18/. out of 28/. per week as 
the result of our experiments to prevent smoke emission 
The moral is, if you can contract for a supply of coke-dusb 
cheaply, consult one of the wéll-known forced-draught 
firms, and they will do the rest. Of course, ours is onl? 
a small plant, but if we can be of any assistance to 
readers, we are always pleased to show how we ‘havé 
effected the economy on our own place, 

ours truly, 
C, D, Lena. 

High-street, Sheffield, January 2, 1905. 

P.S.—As we havea heavy exhaust blowing to waste, 
_ ed - = me how to es — steam through 
ong lengths of 1}-in. piping for heating pu ? At 

resent we use ee Mm > 40 Ib: How, xo can ex- 
aust steam be easily condensed by some arrangement to 
be fixed on the roof of a building ? 





SEWAGE PUMPS. 
To THE Epiror or ENGINEERING. 

Sir,—My Council have recently put in a new pump 
at their sewage works, of the ram type. They have also 
an old Hayward-Tyler pump of the same suction and 
delivery, kept as a stand-by. The lift is nearly 26 ft., 
and the pressure on the rising main 75 lb. to the square 
inch. The old pump has very little clearance, and has 
worked equally well in hot and cold weather, whilst the 
new one. with three times the displacement of the ram in 
clearance, works well in cold weather, but not so in hot 
weatner. The makers say “clearance” does not count. 
Would you kindly inform me whether (considering the 
extreme lift) the gas in the sewage in hot weather would 
be sufficient to account for the indifferent working of the 
new poe, Wy releasing itself on the suction side, and 
reducing the vacuum through the pump having so much 
clearance, Thanking you in anticipati 

I am, yours faithfully, 
Surveyor. 


[We publish ‘“‘Surveyor’s” letter, but we advise him to 
have the pump examined by a competent engineer. No 
one can give him a definite reply to his enquiry, of any 
value, without inspecting the pump or examining detailed 
drawings of it. hether or not the clearance spaces in 
the plunger pump affect the matter, depends upon the 
pr ens vary of the delivery valves. If the latter are so 
pl that the clearance spaces are properly cleared of 
air or gases at each delivery stroke, the makers are per- 
fectly correct in saying that the capacity of the clearance 
spaces is immaterial.—Ep. E. 








LOCOMOTIVE CYLINDER PORTS. 
To THE Epitor oF ENGINEERING. 

Srr,—After looking over the illustrations of a six- 
coupled locomotive for the Great Central Railway in your 
last isuue, I cannot help thinking that some features in 
the design are calculated to provoke criticism, and wonder 
whether it is the case that our locomotive engineers do 
not give sufficient consideration to secure tha dliclensy of 
their valve-gear. For example, in the case before us, if it 
be assumed that for a frome Ag in diameter, with 

over 1000 ft. per minute when 
the engine is running 60 miles an hour, a steam port 
17 in. by 14 in. is large enough to permit the steam to do 
full justice to its work, surely the maximum travel of the 
valve ought to exceed 4} in., or less than three times the 
width of port. 

A travel of 5} in., or at least 5} in., would give much 
better results, especially at the higher grades of expansion. 
Further, assuming that both the width of steam-port and 
travel of the valve are ample, there can be no reason why 
the exhaust-port on the cylinder face should be 34 in. 
wide, which, it will be observed, is sufficient to accommo- 
date the valve if it had 6 in. travel. 

There appears thus to be a serious lack of congruity 
amongst the various elements of the valve-gear, and these 
are of such a nature that they can scarcely fail to detract 
to some extent from the efficiency of the machine. 
I am, Sir, yours obediently, 
Warrington, Jan. 2, 1905. J. Watson, 





A Monster Car Orper.—The Grand Trunk Pacific 
Railway Company has let a contract to the Canada Car 
Company for the delivery of 15 cars per day for a period 
of five years. The delivery of the cars is to be commenced 
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which has a curioys resemblance to Mr, Leng’s Reading. 


boiler always in reserve, 


as soon as the works are ready to turn them out, 
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MISCELLANEA. 


From the list we have received of the 
provisional orders deposited with the Boa: 


a for 
of Trade, on 
or before December 21 last, for the electric lighting of 
different areas throughout the United Kingdom, we 
learn that there are 29 applications issued by companies, 
and 33 by corporations or district councils. 


At a recent fire in the New England Building at Cleve- 
land, Ohio, three Westinghouse 62.5-kilowatt engine-type 
generators for lighting were subjected to a heat sufficient 
to burn awa: eompienely the insulation on the outside of 
the field-coi They were played u with six 
pipes during one hour, yet within a short time after the 
extinction of the fire two of the machines were carrying 
their full load. 


The usual exhibition at Earl’s Court is this year to be 
devoted to naval, shipping, and fishery matters. Special 
attention is to be devoted to an historical section, and the 
committee are now uesting the loan of relics and 
pictures suitable for exhibition in this section, for which 
Sir Arthur Trendell, C.M.G., is honorary secretary. It 
is intended to open the exhibition in May, and close it in 
October. Intending exhibitors in the commercial section 
should‘ communicate with the secretary, London Exhi- 
bitions, Limited, Earl’s Court. 

We have received the first issue of the new series of the 
Amalgamated Engineers’ Jowrnal, which is in future to be 
sold to the general public, the subscription price, at which 
it will be delivered post free, being fixed at 2s. per annum. 
The journal is well printed, and has some illustrations. 
A large pr oy of the letterpress consists of news 
from the different local branches, the remainder being 
mainly crudely socialistic articles, which emphasise the 
accuracy of Robert Lowe’s dictum as to the necessity of 
‘educating our new masters.” 


The British Chamber of Commerce for Italy, 19a, Piazza 
Fontane Marose, Genoa, who held their first eral 
meeting at Genoa on March 29, 1904, have issued their 
introductory number, which gives the names of the 
honorary and executive officers, founders, and mem 
the articles of association, and so forth. The establish- 
ment of the Chamber of Commerce is due to the initiative 
of Mr. A. Percy Bennett, Commercial Attaché to the 
British Embassy at Rome, and to the support of Sir 
Francis Bertie, His Majesty’s Ambassador to Italy. It is 
pro} to issue a monthly bulletin, which, it is hoped, 
will prove of increasing usefulness to the members, and 
tend to promote Anglo-Italian trade in general. 


In their Engineering Trades’ Report for the past year, 
Messrs. Matheson and Grant, of 13, Walbrook, E.C. 
state that the new year opens with many indications of 
reviving trade. There has been in 1904 a marked absence 
of labour disputes; in South Africa the available money 
is steadily increasing ; and if the present conflict in the 
East ‘‘can be confined within its present limits,” the 
coal and engineering trades must benefit. The report is 
generally optimistic in its various paragraphs. Messrs. 
Stedman, wther, and Co., of 4, Lime-street, E.C., have 
issued their annual metal report, in which they review 
the situation of the copper, iron, tin, tin-plate, and other 
metal markets, and give the prices now ruling. 


The directors of the London Road Car Company 
announce that they have ordered 50 motor-busses for use 
in London. f these some will be petrol-driven, the 
engines having four cylinders, and being rated at 24 
horse-power. These will be of foreign manufacture. The 
others will be steam-driven, will be supplied by 
Messrs. Clarkson, of Chelmsford. The latter will carry 
inside passengers only, but the petrol cars will take out- 
side passengers as well, the total number of seats provided 
being 32, in place of the 26 taken by the existing horse- 
hauled omnibuses. The speed of the new cars will be 50 per 
cent. in excess of what is possible with the existing horse 
cars. This will have two advantages. In the first 
place the traffic can be worked with fewer cars, and, 
secondly, the service is certain to be more popular with 
the higher speed. The abolition of the horse will tend to 
reduce the present crowded state of the streets, as the 
motor- take up much less room than a horse-car. 
The company will also save largely in stabling and coach- 
house room, Each horse-car requires twelve horses to 
work it, and the adoption of the fifty motor-cars will 
enable the company to di with between 600 and 
700 horses. The company intend so far as possible to 
utilise the services of the present drivers as motor-men. 


A commission appointed by the Government of Canada 
to investigate electrical methods of smelting iron has now 
issued its report, which has been drawn up after a thorough 
investigation into the processes now worked in Sweden, 
France, and Italy. The commissioners conclude that 
steel equal inall respects tothe best Sheffield crucible steel 
can be produced either by the a. Héroult, or Keller 

at a cost considerably less than the present cost 
of producing high-class crucible steel. At present, struc- 
tural steel, to compete with S'emens or er 
cannot be economically produced in electric furnaces, and 
such furnaces can be used commercially for the production 
of only very high-class steel for special purposes. Speak- 
ing gen y, the reactions in the electric smelting-fur- 
nace, as regards the reduction and combination of iron, 
silicon, phosphorus and manganese, are similar to those 
taking place in the blast-furnace. By altering the bur- 
den ad regulating the temperature by varying the elec- 
tric current, any grade of iron—grey or white—can be ob- 
tained. The change from one grade to another is effected 


more rapidly than in the blast-furnace. Grey pig iron, suit- 
able for foundry purposes, can be readily produ i 
iron, low in silicon and sulphur, suitable either for the 


basic Bessemer or the basic Siemens process, can also be 








DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
OcToBER. 


NovEMBER. 


DECEMBER. 
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other cases. 
70 lb. to 801b. The metal prices are per ton. 
Tin plates are per box of I.C. cokes. 


prodaced, provided that the ore mixture contains oxide of 
manganese, and that a basic is maintained by suit- 
able additions of lime. It has not been experimentally 
demonstrated, but from general considerations there is 
every reason to believe that pig iron, low in silicon and 
sulphur, can be made, even in the absence of man- 

ese oxide in the iron mixture, provided a fluid and 

ic slag be maintained. Pig iron can be produced on 
a commercial scale at a price to compete with blast-furnace 
iron only when electric energy is very cheap and fuel 
very dear. On the basis taken in the report, with elec- 
tric energy at 10 dols. per ‘electrical horse-power-year, 
and coke at 7 dols. per ton, the cost of production is 
approximately the same as the cost of producing pig 
iron in the modern blast-furnace. . Under ordinary con- 
ditions, where blast-furnaces are an established industry, 
electric-smelting cannot compete, but in special cases, 
where ample water-power is available and blast-furnace 
coke is not readily obtainable, electric-smelting may be 
commercially su 











Rattway Coat Contracts.—The leading colliery pro- 
prietors have arranged with the Midland and North. 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 2s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 2I. in all 
The price of quicksilver is per bottle, the contents of which vary in weight from 
Heavy steel rails are to Middlesbrough quotations. 


Eastern Railway Companies for next year’s supplies of 
locomotive coal at 8s. 3d. per ton. Contracts are placed 
for twelve months with the usual South Yorkshire 
collieries. The Great Northern Company is expected to 
follow suit. The price, although lower hed last year, is 
considered a reasonable one. 





BRAZILIAN WIRELESS TeLeGRAPHY. — The Brazilian 
Government has concluded a contract with Messrs. 
Siemens and Halske for the installation of two wireless 
telegraph stations—one on the island of Cobras, and the 
other on the cruiser Riachuelo. 


CE 


ConTracts.—We have been informed by Messrs. 
Dick, Kerr, and Co., Limited, that they are now shipping 


250 tons of electrical rpm wd on their contract for the 
complete equipment of the Tokyo Denki Tetsudo Kabu- 
shiki Company’s ° tramways. system, when com- 


pleted, will cover above 60 miles of line, and operate 250 
cars. The installation in Japan is being carried out by 
Messrs. Dick, Kerr, and Co., under the ‘supervision of a 


staff of their engineers, 
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INCLUDED in the plant required for an installation 
of pneumatic tools there is always a compressed-air 
reservoir between the compressor and the tools, which 
serves as a storage to meet sudden demands for power, 
and equalises the load on the compressor. It is im- 
portant that the pressure in this reservoir should be 
maintained as steady as possible at its maximum value, 
and various arrangements have been devised either to 
short-circuit the compressor, or to throw the belt on 
to the loose pulley when no more air is wanted in the 
reservoir. ‘The same result might be attained by 
automatically varying the speed of the driving engine 
or motor to suit the demand for aif, or by stopping 
and starting the entire compressing plant, according 
as the pressure exceeded or fell below the allowed 
limits. The latter method of controlling the pressure 
is in certain cases advisable, and we illustrate in 
Figs. 1, 2, and 3 an automatic starter for use with 
compressors driven by electric motors. A Pipe connects 
the air reservoir with a diaphragm chamber on the 
starter, shown in Figs. 2 and 3, formed of two castings, 
between which is bolted a circular diaphragm. A 





| also in the woodworking and furnishin 


of the year which stand out as of some importance. 
First and foremost there is the fact of diminishing 
employment, culminating in dire distress as the year 
closed, Such a record of lack of work is happily 
infrequent, but recurs from time to time. In the iron 
and steel-producing trades the curtailment of produc- 
tion was not so apparent as the lack of employment in 
the iron, steel, and metal-using industries, including 
the engineering and allied trades, iron shipbuilding, 
and the numerous branches engaged in working up 
into finished commodities iron, steel, and other 
metals. In the cotton trades lack of employment was 
mainly due to the scarcity of the raw material avail- 
able for productive purposes. This was not due so 
much to shortage of crops as to trust combinations 
and market caliens The depression in the boot and 
shoe and clothing trades was doubtless due to 








diminished consumption by reason of the lessened | 
means of the mass of the workers, rather than to any | 
decrease of their needs. In the building trades, and 
trades, the | 
slackening off was less obvious as regards the causes, 





spindle from the diaphragm passes out through an| but it was felt generally in all branches. There was | 


adjustable gland, which limits its outward travel. Its 
outward end is in contact with a hanging arm, the 


lower end of which swings between two adjustable| As a matter of fact, the depression was general, if | 


contacts carried by pillars from the face of the starter. 
As long as there is sufficient pressure in the reservoir, 


the arm is kept in contact with the outer stop, as; consumption generally, which decrease had the effect 
shown in Fig. 3, and a high resistance thereby in-| of diminishing production, and thus of reducing em- 
serted on the circuit of the solenoid operating the| ployment, with the natural result of lessened wages, 
The solenoid is thus practically | 


starting-switch. 
de-energised, and the motor therefore stopped. When 
the pressure in the reservoir falls, the diaphragm 
relaxes, and the arm is pulled over to the inner contact 
by means of the helical spring shown. 
then raises the starting-switch, and the motor com- 


mences to run, until the pressure again becomes | 


ormal, Adjustments are provided to allow for any 
lesired variation of pressure before the device operates. 
‘his apparatus has been in use in the United States 
for a considerable time, and is now being introduced 


| 


The solenoid | 


nto this country by Messrs. Geipel and Lange, 724, | 


St. Thomas-street, S. E. 








INDUSTRIAL NOTES. 

THE year 1904 has passed away, and its records are 
now matters of history. All that remains of it are 
memories of disappointments and illusions, or it may be 
1 successes here and there, with regrets of lost oppor- 
tunities. In the industrial world there were _no stir- 


| labour market. 
|the year was not large as compared with previous 


ring events at home to distinguish it from its prede- | 


cessors, and yet there were circumstances in the course | on the other hand, 779,372 suffered a decrease amount- 


also a notable decrease in employment in the transport | 
trades, due to a variety of causes, direct and indirect. | 


less acute in special industries than in some previous 
years. There appears to have been a-decreasé in 


became more and more acute. 

In spite of declining trade there was no great effort 
on the part of employers to force down wages. The 
major portion of the workers who suffered reductions 
were those affected by sliding-scales or Boards of Con- 
ciliation, the decreases being the result of a decline in 
prices. In all such cases there will be an advance 
in the same ratio when trade revives. Those reduc- 
tions were the result of a mutual agreement based on 
the economical principle of both parties being pro- 
portionately affected by the diminution of profits, 
rather than of that of supply and demand in the 
The total number of disputes in 


reacting again on internal trade until the eras | 


years, and most of them were of minor import- 
ance as regards the number affected and the dura- 
tion of the disputes. Still, changes in wages re- 

rted by the Labour Department of the Board of 
Trade affected 791,538 persons, as compared with 
548,601 in 1903. Of the total, 12,166 received ad- 
vances amounting in the aggregate to 909/. per week ; 








FOR AIR-COMPRESSING MACHINERY. 
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ing to 40,091/. per week ; the net result was a decrease 
of 39,182/. per week in wages, as compared with 
21,2862. in 1903. The greatest sufferers by reductions 
were 413,300 in the coal-mining industry ; 74,650 in 
the engineering and shipbuilding trades ; 13,700 in the 
iron and steel trades and in pig-iron manufacture ; 
and 8783 in other sections of iron and steel manu- 
facture. Notwithstanding the depression in the cotton 
trades, only 627 were affected in wages, and these 
mer 32/. per week. The redtctions in working 
nours were few, affecting only 10,733, the aggregate 
being 15,099 hours per week. In no previous period 
of trade depression have the workers suffered so little, 
Is it due to the fact that there is a more general 
acceptance of the doctrine that reductions in wages 
accelerate depression, or to the view that the workmen 
have a right to a voice in the regulation of their hire 
for labour? In any case, the fact remains that the 
wage-earning classes have suffered less by trade depres- 
sion than they did for centuries up to within the last 
twenty-five years. 

There has been no such widespread distress through 
lack of employment equal to that of this winter for 
some eighteen years. Indeed, it is doubtful whether 
it was so bad during the period of the Tower Hill 
demonstrations and the Trafalgar Square riots as 
——— to be the case now. The depression seems 
to be very general in the skilled trades, and when this 
happens, the unskilled workmen ‘suffer the most. In 
many of the better class of trade unions those out of 
work have donation benefit to fall back upon, ranging 
from 7s. to 14s. per week. This keeps the wolf from 
the door. In the labourers’ unions no such provision 
is made, and many of the smaller unions have no such 
benefit. It is mainly among the workpeople not: thus 

rovided for that the distress is so acute. In the 

etropolis the privation seems to have culminated in 
West and East Ham. That borough is, by its own 
action, Jeft out of the London area; it is a municipal 
borough outside the circumference, and therefore it 
has to provide for its own distressed workpeople by a 
separate fund. It does not participate in the Man- 
sion House Fund. This is unfortunate, for double 
and triple appeals for the same object are in danger 
of suffering, instead of benefiting, by separate action. 
Moreover, central funds are apt to minimise local 
efforts in the several Metropolitan boroughs, and the 
administration is far too likely to be open to criticism 
and cant, But it is not in Taniin alone that such 
funds have to be provided ; in Manchester, Leeds, 
Liverpool, Birmingham, Bradford, and other large 
towns and cities similar provision has had to 
made. Such a vast army of out-of-works is a national 
disaster. Not only is consumption curtailed, but pro- 
duction necessarily ceases in like proportion. It isa 
national loss which reacts upon the entire community. 
It is sad—all the more so when we reflect that there 
is plenty of useful work to be done, which requires 
to be done, but it is unevenly distributed. One hears 
almost daily of jobs to be done, and of the difficulty 
of getting them done; so they are, therefore, put off 
until a more convenient season. 

The organised trades of the country, through the 
Parliamentary Committee of the Trades Union Con- 

ress and the General Federation of Trades, have 
ormulated proposals for dealing with the unemployed 
question, which are sure to receive attention, as they are 
the matured conclusions of selected experienced men, in 
close touch with labour in every-day life. The resolu- 
tions declare that the dominant causes of depression 
in trade are the absence of — in industry, 
intensified by machinery and labour - saving ap- 
pliances ; inadequate reduction in the hours of 
labour, and an insufficient remuneration of labour ; the 
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absence, especially in Government works, of regula- 
tion in the distribution of work, causing alternately 
rush and stagnation, and inordinate expenditure upon 
wars and administration. They mildly condemn exist- 
ing methods of temporary relief, except those by trade 
unions. The proposals are: more systematic regulation 
of industry by a proper distribution of work by the 
Government and all public bodies ; the discontinuance 
of systematic overtime, and a modified scheme on the 
lines of Mr. Long’s recent scheme for London. They 
then propose a scheme of employment on public works 
by the Government and all local authorities, reclama- 
tion and cultivation of land, and eventually co-opera- 
tive farming. It is insisted that trade unions should 
have a direct voice in all matters pertaining to the un- 
employed question. These proposals, emanating as 
they do from elected representatives of labour, deserve 
every attention. The subject is one of such import- 
ance that a full-dress debate in the House of 
Commons would be desirable upon the matters raised 
in this programme. Some may object to the trade- 
union view of representation, but it should be remem- 
bered that the unions have been dealing with lack of 
employment for over fifty ycars, and the experience 
thus gained would be valuable. 





In the absence of stirring labour questions during 
the past year, the organised labour of the country has 
been devoting considerable attention to what is called 
the ‘‘ Fiscal Question,” involving a departure from the 
Free-Trade policy of the last fifty or sixty years. This 
is a matter of general, national, and Imperial policy, 
in which the workers have but a share, though a large 
share, for it affects the whole community. It is note- 
worthy that the mass of the workers, in so far as we 
can judge by the collected voice of their chosen repre- 
sentatives, are averse to any change, or at least to any 
of the changes proposed or suggested by the members 
of the present Government, aw those now outside the 
Cabinet. The polling-booths can alone determine how 
far the great mass of the workers follow their leaders ; 
but at present the collective voice is averse to the 
changes proposed. This is not only the case with the 
cotton operatives, who fear a tax on raw cotton, but 
the iron and steel-workers, and the users of these 
and other metals equally oppose it, though it has been 
stated that these trades are adversely affected under 
the present conditions. The boot and shoe opera- 
tives are equally opposed to change. There seems, 
indeed, to be no industry which has expressed 
approval of the proposals. Of course, the building 
trades generally are not much affected by foreign 
competition, though some branches are considerably 
affected. Still, there is no collectively-expressed ap- 
proval of fiscal change. How far agriculturists are 
prepared to go is not quite certain, though the landed 
interests appear to favour the changes proposed. What- 
ever the final decision may be, the agitation has not 
benefited trade—quite the reverse. ft has unsettled 
men’s minds, and there is less elasticity in speculation, 
a result which is natural under the circumstances. 

Another matter of stirring interest during the past 
year has been the importation of Chinese labour into 
the Rand. White men seem to have a horror of the 
yellow man. He is regarded as the one element in the 
competition for labour which tends always to the 
detriment of the white man, in wages and hours of 
labour. It is, perhaps, this element in the controversy 
which has evoked so much passion in the discussion 
of the subject. A certain section denounce the 
importation as a reversal of England’s policy on the 
slave question, decided by Parliament in 1833, when 
slavery was abolished in British colonies. The mine- 
owners and the officials of the Government in the 
Transvaal declare that the experiment has succeeded, 
and that white labour is being required in consequence ; 
the opponents of the new system declare just the 
opposite. In any case, the infusion of new industrial 
life into South Africa seems to be as yet an unrealised 
dream, for the reports of British trade unions having 
branches in all the more important centres declare 
that trade is desperately bad, a large proportion of 
the members being out of employment. Meanwhile 
the anticipated boom in South Africa is a delusion ; 
it has not come off, and the prospects seem to indicate 
that it is still far away. The delay of realisation is 
having a bad effect generally ; even the disappointment 
is on sane g The social evils anticipated by the 
opponents of Chinese labow are making themselves 
felt ; with a larger influx of the celibate Chinaman 
the antagonism of races will be accentuated. 





The year 1904 saw an unprecedented development in 
the Australian Commonwealth—the defeat of the 
Government, and a Labour Ministry installed in its 
place. It did not last long, however. and the new 
ministry was displaced upon a vote bearing upon the 
sime matter whic cuenta i Since that time purely 
labour questions have given place to matters of larger 
colonial policy, a policy which has become Imperial 
by the agitation for fiscal reform in this country. It 
would appear that the Labour Party is hopelessly 
divided on the question, as we are here. Party 





political considerations will govern in Australia as 
elsewhere, except where some distinct and paramount 
labour question crops up to re-unite the Labour Party. 
Therefore the labour success in the Australian Com- 
monwealth has not been the unqualified success it was 
supposed to be. 

In Great Britain the Labour Representation Com- 
mittee has been fighting for its own hand—that is, for 
a dissolution of all party ties, labour to stand alone. 
This policy of isolation may suit a few wire-pullers, 
but it will not be of permanent value. There are so 
many questions of national or general importance, 
while there are few of special and direct importance 
to labour, apart from the whole community, that 
isolation is impossible, or will be in the end dizastrous. 
Wisdom is not confined to trade union or labour 
leaders ; nor can trade unions dominate the whole 
country. Class legislation is bad from whatsoever 
quarter it comes, and we have no guarantee that it 
would be better from trade union sources than from 
the classes, whose reign has been a prolonged one. The 
nation is greater than a class or section, and the true 
welfare of the community is best promoted by a 
liberal fusion of all classes. 


The record of self-help by means of friendly societies 
for the year 1904 is generally a prosperous one, especi- 
ally in the matter of funds. The Manchester Unity 
of Odd-Fellows shows a net surplus over liabilities of 
33,346/. In 1870 there was a deficiency of 1,343,447/.. 
The total membership is 1,018,685 ; the aggregate funds 
12,098,473/.; the total incomeis 1,911,794/. , theexpendi- 
ture, 1,421,159/. The Foresters have 929,720 members, 
and a capital of 7,766,586. There was a decrease in 
membership in the year, but an increase in funds. The 
Hearts of Oak is the largest centralised society in the 
kingdom ; it had at the date of the last report 277,461 
members, and a capital fund of 2,956,7897. The Grand 
United Order of Odd-Fellows had 340,986 members, 
and 1,145,733/. capital. The Ancient Shepherds had 
231,712 members and 823,963/. in funds. The .Recha- 
bites have a total membership of 339,500, with a fund 
of 1,500,0002. This is but a brief record of a few of 
the principal Orders. They all seem to have had a 
fairly g year. These societies are non-political, 
non-sectarian ; as promoters of thrift they are invalu- 
able. In the last session the Outdoor Relief Bill was 
passed into law, thus ending a long and tedious agita- 
tion. The feeling is not good generally towards the 
dividing societies, which are regarded as unsound. 
The slate clubs, some of which have come to grief, 
are of a different class, but are much on the same 
= It is noteworthy that several of the 

ayors elected last November are members of one 
or another of the great friendly societies ; they would 
make excellent guardians of the poor by reason of their 
experience of the people in their homes, especially in 
times of sickness and distress. 





There is very little to report with respect to the 
iron and steel trades in the Midland districts, for the 
past week was devoted to holidays mostly, especially as 
there was no great pressure of orders. It was the 
same in the engineering and allied trades, and also in 
the numerous other industries in which iron and steel 
and other metals constitute the only or the chief 
material. The same may be said of Lancashire in all 
the principal centres. But the indications point to 
increasing activity early in the new year. The 
quarterly meetings may give a spurt to the iron and 
steel trades, which may react upon other industries. 





There appears to be some intention on the part of 
the Board of Trade to extend the Compensation Act 
to seamen, and a Bill is being, or is about to be, 
drafted for the coming session. The intention is to 

repare the measure as an amending Act to the 
Seosient Shipping Act, the provisions of which are 
to include masters, pilots, and apprentices. Up to the 
resent time all seamen are excluded both from the 
asteren’ Liability Act and the Compensation Act. 

The Arbitration Court, to which was referred the 

uestion of shipwrights’ wages on the Wear, has 
decided for a reduction in wages of ls. per week, to 
date from the first full pay-day in the present month 


(January). The whole controversy is now ended as 
regards wages on the North-East Coast, the other 
branches of trade having consented to the general 
reduction. At the time of writing trade has to some 


extent revived, so that it may be possible that the 
reduction now agreed upon may be only of short dura- 
tion. If trade revival secures this, employers as well 
as employed may well rejoice. 





The Scottish Miners’ Federation are said to be 
quite unanimous over the recent arrangement as to 
wages, and it is hoped that the disputes will be greatly 
reduced in consequence. ‘They have also fallen into 
line as regards labour representation. The Federation 
will start several candidates for the next election, 
either as independent miners’ representatives, or in 


conjunction with other trades. Hitherto Scotland has 
failed to secure a single Labour member, though come 
have gone to the polls. 





The terrible scare with reference to the state of the 
Railway Clearing-House Superannuation Fund Cor. 
poration will shake confidence in all the pension 
schemes and sick funds of the railway companies. It 
seems asad thing for any body or corporation to be 
able to undertake responsibilities of such a kind, and 
then to be unable to fulfil all their obligations. It is 
said that the Clerks’ Association will resist any pro- 
posed reduction of assured benefits, or what was 
alleged to be assured. The Corporation should do as 
the friendly societies have done, and are doing, increase 
the contributions so as to meet the probable or possible 
deficits, but not reduce benefits. 


The wages of the Welsh iron and steel-workers are 
to be reduced 2 per cent. for the next three months 
from the date at which the present rate terminates. 

The strike of workers in the Baku naphtha district 
is having a disastrons effect in all directions. Tramway 
traffic is suspended, the newspapers cease to appear, 
the electric supply is cut off, and disturbances have 
taken placo. There is indeed general unrest, and the 
workers seem determined to make the best of their 
present opportunity to enforce their demands. 








A WEST AFRICAN SMELTING-HOUSE.* 


By C. V. Betuamy, M.Inst.C.E., M.I.Mech.E., F.G.S., 
Director of Public Works, Lagos. 


In these days of advancement, when the manufacture of 
iron from the extraction of the ore through all the pro- 
cesses of preparation, of smelting, refining and temper- 
ing, until it has reached the condition in whichit is met 
with in everyday life, has been made the special study of 
some of the leading men of the day, whether engineers or 
physicists ; when the great manufacturing firms of the 
Old and New World vie with each other in sending their 
wares to all parts, and can put them on the markets at a 
price buta trifle above the cost of production, it is seldom 
that smelting works conducted after the crude manner of 
the ancients are met with ; and it is difficult to realise 
that such places can still have an existence in a part of the 
world which is within twenty days of the great manufac- 
turing centres of Europe. 

Yet to-day there is, inthe hinterland of the British 
colony of Lagos, West Africa, not more than three days’ 
journey from the coast, a small village whose inhabitants 
have been engaged in the extraction of iron for genera- 
tions past, and where the methods are the same, probably, 
as those practised by the earliest workers in this metal. 
There is no suspicion throughout the whole of this small 
community of any modern improvements, and there is 
nothing to suggest in the character of their implementsor 
appliances, that they have been in any way influenced by 
suggestions from the outside world. 

The people follow the habits of a life which, measured 
by our standard, would be termed savage, yet the exis- 
tence of an industry such as is herein described removes 
from them this stigma. They are simple and unsophisti- 
cated, but they practise an art which is unknown to the 
savage and which places them high above him in the 
social scale, while it entitles them to be considered to 
have reached a higher degree of civilisation than many of 
the tribes met with in European countries where the 
people have been looked upon for many years past as more 
domesticated than any of the inhabitants of the Dark 
Continent. 

Although these smelting works are situated within one 
short day’s march of Oyo, the capital of the Yoruba 
country, and the seat of the Alaffin, or king of that nation, 
it is ohly recently that they have been visited by a white 
man, for the first time, in the person of the Rev. Mr. 
Pinnock, the representative at Oyo of the Baptist 
Missions. It is to this gentleman that the writer is in- 
debted for the information which Jed him to visit the place 
in the company of Mr. J. E. Stone, of the Public Works 
Department, Lagos. 

efore making the expedition it was necessary, as an 
act of courtesy to the king, to obtain permission to do so, 
through the medium of the Aremo, the eldest son of the 
Alaffin, who stands in relation to his father much in the 
same position as the crown prince of a royal house of 
Europe. The king himself is now advancing in years, 
and much of the pettydetail of executive work is rele- 
ted to his eldest son. Through the gocd offices of the 

ev. Mr. Pinnock this permission was secured, and a 
guide, one of the native evangelists of the mission, having 
been provided for the party, a start was made on Monday, 
February 15, from Oyo, at 7.30 in the morning. 

The town of Oyo is situated at a distance of 35 miles to 
the northward of Ibadan, which is the upper terminus of 
the railway, and which may be reached by a journey of 
ten and a half hours in the train from the capital town of 
Lagos ; the distance from Lagos to Ibadan is about 126 
miles. The smelting village is therefore about three or 
three and a half days’ journey from Lagos, which is 
reached by steamers from Liverpool, trading to the West 
Coast of Africa, in about seventeen days or less. : 
Leaving Oyo and following an ordinary bush path in a 
direction almost due north, a tract of country is crossed 
in which there are very few habitations and where not 
more than two or three farms for the production of 


* Paper read before the Iron and Steel Institute at 
New York, October 26, 1904. 
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cotton, maize, yams, &c., have been established. The 
greater part of the country is covered with stunted trees 
and coarse grass, and here and there the: landscape 
is blackened by recent bush fires, which have cleared large 
areas of country, but occasionally narrow belts of forest 
oceur in the valleys, where the trees have reached mr >re 
substantial dimensions. Except for these belts. the 
broadest of which marks the course of the Awong River, 
a tributary of the Ogun—now dry, but during the rainy 
season a stream of some importance—the whole extent of 
the country may be included in the somewhat comprehen- 
sive term *‘ bush.” The path is so narrow in some places 
that the hammock chair, so much in vogue as a means of 
conveyance in this part of the world, cannot pass without 
being tilted up sideways, to the discomfort and incon- 
venience, and sometimes even to the expulsion, of the 
occupant, 

The to phical features of the country are not 
striking, and only in a few instances is the evenly undu- 
lating nature of the landscape broken by a more con- 
spicuous boss of gneiss, rising bare and treeless, above the 
surrounding foliage. The soil gives evidence from time 
to time of the presence of laterite, of quartz, and of 
hematite or specular iron, all of which are met with 
throughout the greater extent of the Protectorate ; but 
there are few evidences suggesting the presence of other 
or more precious minerals. Throughout the journey the 
rock, wherever it was encountered, was foliated gnciss. 

After a march of about four and a half hours, evidences 
of charcoal-burning seemed to point to the proximity of 
our quest, and steps had to be taken to send ahead to 
warn the villagers of our approach and to explain that 
we desired to come in peace and to go in peace ; that we 
sought todo them no injury, but to sit down in their 
village and amongst them for a space. This precaution 
is still necessary in many of the villages in these parts, 
because the natives, being frequently extremely suspicious 
of ——- will sometimes abandon their houses in a 
body and conceal themselves for days in the bush until 
the disturbing element has passed on. Our ambassador, 
the — performed his office with success and to 
the satisfaction of all parties, and upon our arrival, after 
about five hours’ march, covering a distance, probably, of 
some 16 or 17 miles, we found the people well disposed 
— us and eager to offer us the hospitalities of the 

ush, 

The community consists of about 100 or 120 souls, and 
beyond the cultivation of a few acres of provision grounds 
for their daily requirements, the whole of them—men, 
women. and children, down to the ages of five or six—are 
occupied in the mining, smelting, &c., of iron. They 
have followed this avocation, as a separate tribe, 
apparently for generations, though not always in this 
same wee cll once The balé, or headman, explained 
that at one time they were located to the southward of 
Oso, close to the small village of Menea, between that 
town and Ibadan, where there are numerous evidences o 
smelting works to be seen on the side of the bridle-road 
joining the two places; but that about five years ago, say 
in 1898 or 1899, they migrated to their present location, 
where the iron ore is of better quality and easier to work. 
They call their vill Ola-igbi; it is situated on the 
south bank of a river known as the Omi, which falls into 
the Ozun about 10 miles to the westward. This latter 
river, after passing the important town of Abeokuta, falls 
into the Lagos Lagoon, in the neighbourhood and slightly 
to the west of Ikorodu. 

To the eastward of the village the valley forks, and on 
the ground, between the two streams, or, more correctly, 
water-courses, since they are now dry by reason of the 
exceptionally dry season, the crude ore is mined in a 
manner strongly suggestive of the ancient stream-work- 
ings in Devon and Cornwall, and elsewhere. In mining 
parlance it may be described as ‘‘ placer” ; the ferrugi- 
nous deposit is met with at a depth of not more than from 
6 ft. to 8 ft. below the surface of the ground, and occurs 
in a shale which is closely associated with the neighbour- 
ing gneiss rock. This shale is much broken up, soft, 
friable, and laminated; the lamine suggest alluvial 
influence, but it would seem that this feature is in no very 
marked degree different from that of the foliated gneiss 
in the immediate neighbourhood. 

Above the shale is a layer of about 6 ft. of gravel, 
largely composed of nodular particles of hematite iron 
mixed with reddish clay. Occasionally among this 
gravel are found water-worn fragments of quartz, fre- 
quently stained with iron, and often incorporating 
particles of felspar in a decomposed state, as well as mica 
and other minerals. 

The shale is excavated, with the aid of a rude pick, in 
pieces weighing from 3lb. to 5 lb., and is carried to the 
stuelting works for treatment. This consists, firstly, in 
roasting it over a fire of green timber. This generally 
takes place at night, the small fires for the pur being 
lighted up about sunset, and then left to take care of 
themselves until the morning, when the ore is ready for 
further treatment. There is nothing novel or remarkable 
in this operation. The fires are constructed of about a 
dozen logs of wood, perhaps 6ft. long, and 9 in. or 10 in. 
in girth, piled one F mon the other, and on the top are 
lid pieces of the crude ore in the condition in which it 
hes come from the workings. The quantity of ore on 
ec ch fire hardly exceeds a barrowful. The next morning 
tis ore is pulverised in an ordinary wooden mortar, such 
s the natives use for pounding yams, &c., with the aid 
i a pestle of the same material, both ——_ in the 

lest manner. This is done by women and children, 
‘nO seem to take to this work as soon as they are strong 
ough to wield the pounder. 

‘he poundings are screened until there is nothing 
maining in the mortar, the sieve consisting of a native- 
made basket, rather openly woven; they are then 
borne away to the river-side for the purpose of washing 


a"otue 


_ 


4 








or panning. This is carried out by women in the follow- 
ing manner : a hole is dug inthe ground about 2 ft. deep, 
and about 24 ft. in diameter, and is filled with water to 
within about a foot of the top. Into this one of the 
women descends, provided with a calabash tray about 
18in. in diameter, into which she pours a quantity of ore 
poundings sufficient to half fill the tray. She proceeds to 
wash this by means of a circular osci g motion, which 
causes the contents of the tray—ore and water—to follow 
a circular course, by means of which the lighter, finer, 
and probably largely organic matter is discarded, and falls 
to the bottom of the pit, while the heavier particles 
remain in the tray. hen this has undergone washing 
sufficiently in the pit, it is set aside on the bank fora 
further and more careful =e by a second woman 
seated on the ground near by. This second treatment 
consists in placing it in another tray and sluicing it in 
clear water, and agitating it until the water drawn off is 
clear and free from a matter. The ore is then 
deemed ready for the cupola, and the residue of finer 
material, which is of a rich dark-red hue, and may be 
termed the tailings, is thrown away. The washed ore is 
conveyed to the smelting-house and poured into the kiln, 
as occasion may require, in a damp state. 

Having described the process of mining and treating the 
ore up to the time it is ready for the cupola, it now 
becomes necessary to give some particulars of the smelting- 
house, and of the methods followed there. There are in 
the village altogether eleven smelting-houses, and as 
is an exact reproduction of the other, it will only be 
necessary to describe one. Each shed measures from 
25 ft. to 26 ft. in length by about 16 ft. in width, a door- 
way being provided at each end. The walls are built of 
clay-daub, and vary in height from 4 ft. to 6 ft.; they are 
not carried up to the roof, but as is left all around for 
light and ventilation. At irregular intervals, around the 
walls, and built in the thickness of the same, rough posts 
are placed to carry the eaves of the roof, while the ridge 
is supported by two other posts planted in the interior of 
the hut, and steadied in each case by a rude tie-beam 
spanning the building from side to side at the eaves. 

rom ground level to ridge the height is about 25 ft., so 
that, although the roof is covered with a thatching of 
ae leaves, there is little chance of its becoming ignited 

y the flames from the cupola. These smelting-houses 
are, in nearly every case, placed east and west along the 
longer axis. 
he principal feature of the interior is the ae 
which stands about the centre of the shed. It is built 
entirely of clay in mass, and occupies a circular space, 
whose diameter is from 7 ft. to 74 ft.; the height of the 
cupola from floor level to the crown of the dome is about 
3 ft. 9 in. On the eastern side and facing one of the 
doorways is the entrance to the cupola, the sill of which 
is about a foot below the floor; and an irregularly-shaped 
depression in the floor, about 4 ft. long and 3 ft. 4 in. 


f | wide, is provided to give access to the doorway, and, 


therefore, to the interior of the cupola. This doorway, 
the entrance to the furnace, occupies about a fourth part 
of the circumference of the cupola, and around the 
remaining three-fourths there are seven rough counter- 
forts, each measuring about, or rather less than, a foot 
every way, alternating with six openings through the 
walls of the cupola, each about a foot and a half high, and 
nine tapering to 6 in. in width; the entrance to the 
cupola, therefore, occupies the width required for one 
counterfort and two openings. The sides, top and 
bottom of each opening slope inwards and downwards 
towards a point about the centre of the base of the 
furnace. 

The dome of the cupola is rounded up on the outside 
slightly, and measures about 3 ft. 6 in. to 3 ft. 9 in. across, 
and a circular orifice or fiue is left in the centre of the 
dome about 9 in. in diameter. A short distance below 
the curve of the dome a rope of twisted vines or creepers 
is passed round the cone and pegged down into the clay 
for the purpose of binding the walls securely together and 
preventing them from cracking and opening out, in the 
same manner in which an iron band or strap is applied to 
the cupolas of more civilised countries. 

The interior of the cupola measures in its greatest dia- 
meter about 2 ft. 6 in. at a height which corresponds to 
the floor level outside, and the floor, or bottom, of the 
furnace, which is rounded, is about 2 ft. below this point. 
The height of the furnace is about 5ft., and the space is 
of an elongated egg-shape in section; the surface is 
rendered smooth with clay. The larger rounded end is, 
of course, at the bottom, and the sides taper inwards on 
easy curves towards the flue in the crown of the cupola. 

In the centre of the bottom of the cupola is an aperture 
about 3 in. or 4in. in diameter, which communicates with 
a short tunnel below the floor of the shed, to which access 
is had by means of a pit immediately inside the western 
entrance to the shed. On the northern side of this tunnel 
a branch is provided, passing out underneath the walls of 
the shed and communicating with an open drain, which 
is provided for the purpose of carrying off any moisture 
which might accumulate in the tunnel during the rainy 
season. 

There are two other permanent features of the interior 
of the shed, one consisting of a small vertical oven about 
2 ft. Gin. long and 1 ft. 10 in. wide by 4 ft. in height, 
roofed in and enclosed on all but one of the narrow sides. 
This is employed for firing the earthenware pipes, each 
about 2 ft. long and 1) in. in internal diameter, through 
which the draught is led into the centre of the fire when 
the cupola is working. The other fixture is merely an ore- 
bin about 4 ft. 8 in. long and 2 ft. 8 in. wide, the walls of 
which are about 9 in. high. In both cases these fittings 
are constructed of clay-daub, no stone or brick being em- 

loyed for any purpose connected with the shed or its 
Ettings; and even the tunnel is cut in through the soil and 
has no other support but that of its own strength, though 


it has to carry some share of the weight of the cupola 
above its inner end. Around the rest of the shed the 
wall space is occupied with stacks of charcoal, calabashes 
of flux and metal, tools, pestles, and mortars, and a mis- 
cellaneous assortment of articles. ; 

The process of smelting occupies a period of about 
thirty-six hours. A cupola is chi about daylight of 
one day, and is drawn off shortly after sunset of the 
following day. The first operation in preparing a cupola 
for smelting consists in closing the six vertica apertures. 
This consists in setting in each of the apertures two 
earthenware pipes, one above the other, built around with 
charcoal, inclining downwards t ds the centre of the 
bottom of the furnace where all the pipes concentrate ; 
the opening is then sealed with clay to the thickness of 
about a couple of inches, but the entrance to the furnace 
is not cl until the last moment. On the following 
morning, about daylight, or, say, 5.30 a.m., the actual 
charging of the cupola commences, firstly by closing the 
orifice in the bottom of the furnace which communicates 
with the tunnel, this being done with the aid of a cone of 
damp sand, roughly shaped with the hand, and forced 
upwards into the orifice, and caulked tightly with tho 
same material, Live charcoal is then placed in the centre 
of the —- and the firing started ; as soon as this is 
accomplished and the fire properly established, proceed- 
ings are taken for the closing of the door of the cupola. 
In this instance there are fixed three pairs of earthenware 
pipes in positions corresponding with those fixed in the 
six vertical apertures around the cupola. They are, as 
in the other cases, packed around with charcoal, and 
finally built around with a clay seal of a thickness corres- 
ponding to that adopted in the other cases. : 

The result of closing up the openings and of confining 
the inward flow of air to the pipes is immediately apparent 
by a brightening of the flame and a more brisk heat. It 
will be seen that there are altogether nine pairs of pipes 
supplying the necessar —— to the fire, and although 
they are only rudely shaped by hand around astick, and 
but partly baked, the average diameter of each pipe is 
about 1.40 in. This gives a sectional area of, say, 
1,54 in., and as there are in all eighteen pipes supplying 
the in-draught, and the opening in the crown of the 
cupola is 9 in. in diameter, the relationship between the 
inflowing current of air and the escape in the dome is in 
the ratio of 





18 x 154::9 x 9 x .7854 
= 27.72: : 63.6174 
= say, : 3:: 7. 


That is to say, that the outlet is two and a third times as 

at as the inlet ; by this means a description of forced 

raught is obtained in a very simple but effectual 
manner. 

As soon as the fire in the canal is well established, a 
condition which is quickly fulfilled as soon as the open- 
ings in the lower part are closed, a flux is thrown onto the 
fire through the flue in the crown of the cupola. This flux 
is obtained from the slag, or refuse clinker, from each suc- 
cessive smelting. How it was first obtained the headman 
ofjthe village was not able to explain ; but he stated that 
it increased as time went on, use the yield of flux 
from each smelting was more than sufficient for any one 
subsequent operation. He acknowledged that, without 
the aid of the flux, they would not be able to carry on 
their work, and that if, by any misfortune, they became 
deprived of all their flux, their industry would cease. 
He further added that when they migrated to their 
present location they brought with them a quantity of 
flux from their former workings. The discovery of this 
important element dates probably many centuries back, 
possibly to the days of the first workers in the metal, and 
is now, unhappily, shrouded in obscurity. It is, however, 
now reproduced at each operation immediately before the 
cupola is opened and the smelted metal drawn out. The 
process of its collection will be better understood when an 
explanation has been given of the treatment of each firing ; 
it is, perhaps, the most important feature of the whole 


process. 

It has been explained that a cupola commences to be 
charged at daylight, about 5.30 a.m., and about two 
hours afterwards, when the fire is well alight, a quantity 
of flux, about 5 lb. in weight, and about 2 bushels of 
charcoal, are thrown on to the fire. After a further lapse 
of about two hours, or, say, about 9.30 a.m., this flux is 
drawn off through the aperture in the bottom of the hearth 
communicating with the tunnel, and a similar ——- of 
flux as before, together with a similar quantity of charcoal, 
are added. This makes two chai of flux before any 
smelting is commenced. Again, about two hours later, 
or, say, 11.30 a.m., this flux, the second charge, is drawn 
off, after which the fire is considered to have undergone 
sufficient cleaning, and the real operation of smelting com- 


mences. 

Firstly, about 5 lb. of flux is applied, then about 
2 bushels of charcoal, the quantities being the same as in 
the former charges, but immediately afterwards a 
quantity of iron ore of the same weight as that of the flux, 
say, 5 ibs , in the washed state, and still moist, is thrown 
into the cupola. 

This operation of feeding the cupola with ore is repeated 
ten times from start to finish, but, prior to each charge, 
the flux is drawn off in the manner already described, and 
only upon the ninth and tenth, the final charging, and 
also immediately before the cupola is emptied, 1s the flux 
reckoned of any value for assisting in subsequent smelt- 
ings. These are, therefore, the residue of the eighth, 
ninth, and tenth charges. There are, therefore, three 
occasions during each firing when flux may be collected, 
and it may well be understood that the supply exceeds 

uirements. Yet upon each draw-off there is a consider- 
able quantity of dross which is thrown to spoil, and there 








appears to be a certain amount of judgment required to 
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Fie. 1. 
A. The head smelter. 


final, washing. 





A WEST AFRICAN SMELTING-HOUSE, 


WasHING THE PouNveD ORE. 


B, Woman standing in well, 
washing. ©. Woman seated on yround, giving the ore its second, and 
D. A heap of pounded ore waiting to be washed. 











giving the ore its first 








Fic. 3. View or Smevtinc-Hovses. 
ARE TWO WoopEN Mortars AND 
USED FOR POUNDING THE ORE. 


discriminate between what is worthless dross and what 
is serviceable flux. 

The quantity of ore put in at each charge gradually in- 
creases—using the words of the head smelter—from ‘‘ the 
third t of a calabash ”—i.¢., about 5 Ib. in weight—to 
**a full calabash and a half,” or, say, about 25 1b. to 301b 
of ore, which maximum is reached upon the eighth 
charge, the last three being equal. The precise moment 
when the fire is ready for the reception of each successive 
lot of ore is a matter entirely of judgment and experience, 
‘but the iuterval is usually from two to three hours, a 

riod or.five hours beivg allowed to elapse between the 
ast, or tenth, charge and the opening of the cupola. The 
only explanation offered in rep y to my inquiries was that 
the fire, as seen through the flue, must be white. 

At the appointed time, and as soon as the cupola gives 
indications of being ready to be opened, one of the 
attendants descends into the tunnel communicating with 
the bottom of the cupola, and, with the aid of an iron 
pricker, opens out the orifice in the bottom, thus allow- 
ing theflux to run off. The orifice is kept open and clear 
by means of the pricker until the flux has to run. 

e last of this flux seems to be considered the best, 
and is without further examinition set aside for use ; but 
the first lot of the run-off, which may weigh as much 
as 40 lb., is set apart for closer examination by daylight. 

‘ Then preparations are mate to open the cupola, and, 
with the aid of a wooden crow-bar shod with iron, the 
clay seals over the six apertures are broken up, the 
earthenware pipes removed and thrown to abe and 
finally the doorway of the furnace is opened. The con- 
tents of live charcoal are raked out through the doorway 
with the aid of a wooden scraper, they are then drenched 
with water, and carried away, 


In tHE ForEGROUND 
A NUMBER OF PESTLES 


Then the smelted metal | s 





Fic. 4. PLan SHowinc ARRANGEMENT 


oF SHED. 











| drawn forth out of the cupola, and eventually out of the| The head smelter in the course of many conversations 
shed, in a red-hot state, and is allowed to cool off until | on the subject showed himself to be extremely intelligent 
|the following morning. Subsequently it is broken up| and both eager and willing to supply any information 
| into convenient sizes and taken to the market, where it is | sought, as well as to show and explain every operation as 
| bought up by the blacksmiths, who do the necessary | it took place. Amongst other things he said that to the 
| puddling themselves. | best of his knowledge there were no smelting works in 
| The quantity of ore employed from first to last in| this part of West Africa, and that, indeed, he had never 
i i- | heard of any existing anywhere else. He said that they 








|charging each cupola, taking the figures very approxi- i 1 ; 
| mately, and accepting the evidence of the head smelter, | supplied all the markets in the neighbourhood, mentioning 
| would appear to be as follows :— such large centres as Oyo, Ogbomosho, Isseyin, Ibadan, 
Ib. and down as far south as Ijebu.Ode, an extent of country 

For the first charge ... about 5 covering some hundreds of square miles. 
= second ,, .. eo As has already been indicated, the pig iron, after it has 
a third ,, ae cooled down sufficiently, is brbken up into convenient 
‘ fourth ,, oo ae lumps for the purposes of sale or barter, and beyond this 
& fifth Ys a.) ve undergoes no change whatever from the time it leaves 
vt sixth ,, ot a the cupola to the time it reaches the smith’s shop where 
re seventh ,, ow the puddling is done. In order to witness this part of 
bs eighth ,, a 2 | the work a visit was paid to a smithy in the town of Oyo 
- ninth _,, oo ae | on our return thither, and here again everything was of 
» tenth ,, ait a | the most primitive character. 

aa The bellows consisted of a pair of circular wooden 
Total . te » 162} bowls about a foot in diameter, connected by an air 
constructed of the same, from which two wooden 





passage 
The weight of each pig of smelted metal as the yield | pipes, to do duty for the tue-iron lead, to the hearth; 
of each operation would i as near as one could judge, | over the top of each bowl is loosely secured an undressed 
between 70lb. and 801b. Taking the average yield at, | goat skin, to which is fastened in the centre of the bow! 
say, 75 lb., the ratio of metal to crude ore is as} along bamboo rod, one of which is held in each hand. 
75 : 162 = 46 percent. That is to say, that for every | The skin is very slack, and by raising and lowering the 
100 Ibs. of ore thrown into the cupola 46 lb. of metal | rods alternately a more or less continuous current of air is 
are produced. The remaining 54 per cent. of ore comes | supplied to the hearth. . There is no inlet valve to these 
away in clinker, from which the necessary flux for subse- | bellows, and the air supply enters by the wooden tue- 
quent smeltings is selected, and the residue thrown to/| pipes, a space being left between the hearth-stone and the 
i nozzles for the purpose ; the bellows and hearth rest upon 





is revealed lying in the bottom of the furnace in a solid 
cake or pig. fter a good deal of manceuvring, and 


of green creeper from the forest is thrust in and hooked 


when nearly all the charcoal has been withdrawn, a loop | 
over the cake of metal, and by this means the latter 4 | 





ai. 
Probably the most remarkable feature in the whole of | the ground. Sibi 
the process is this use of selected clinker for a flux. This} The other. fittings of the smithy were of a similarly 
may throw light upon what is now frequently a matter | primitive character. For heavier work a large smooth, 
of doubt—namely, the medium employed by the ancients | und and water-worn stone does duty for an anvil, 
in their smelting operations. | but for smaller work another anvil is provided like a 
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EARTHENWARE FLvuE-Pipes Fic. 8. Two Pics or METAL AS THEY HAVE Fic. 9. BREAKING UP THE Pics InTO CONVENIENT 
Drytnc In THE Sun. COME FROM THE CUPOLA. Sizes (By THE WoMAN IN THE CENTRE, WITH 
THE*AID oF A STONE). 


Fic. 7. 















Cc D E F G u I K L Fic. 11. Group or SMELTERs. 


Fic. 10. Toors, &c., USED BY THE SMELTERS. 


A. Wooden scraper for raking out the fire. B. Wooden crowbar with iron shoe. 
C. Wooden trowel for handling hot clinker and flux. D. Iron hook for hook- 


the iron, which is smelted | there happened to be an English rose-head nail, and for 
after the manner already ex- curiosity’s sake we asked the smith what he thought of f 


i t the slag. £. Iron pricker for opening hole in bottom of furnace ; plained. To put this to the such metal. His repl was of the most emphatic character: } 
wenttn bene. F. Axe for epping weed. G. An English 2 ft. rule to give test, a piece of the rough | ‘It is no good ! He repudiated with striking scorn the : 
scale. H. Hammer for breaking up pig iron. I. Iron pricker, with wooden metal as it had come from | suggestion that he might usesuch metal for making tools ‘ 
handle, used in the same way as No. E. K. L. Wooden bars for opening or the smelting works was | for native uses; his reply was the same. His own native ; 
closing the air-inlet pipes. The iron of which these tools are made is produced selected from the odds and | metal was good, always good, good for all kinds of tools, 
locally. ends in the smithy and and he would not use English iron, as it was no good for 


t 
handed over to the smith | the tools that he made—hoes, axes, &c. 
bP with instructions to puddle| In the case of another smithy which we visited in 
: it up and shape off one end | a village to the southward, we found the same lumps of 
leaving the other rough and | native iron from the same works, but here it seemed that { 
untouched. This he did, foreign influence was beginning to be felt, and a brisk trade F 
without any hesitation or | was being carried on in reaping and pruning hooks, knives, ; 
' 
H 
Hf 
i 





further preparation, in the | &c., made out of hoop iron of the ordinary type imported 
space of a few minutes, the |from Europe. But the smith scknowiodiged with great 
only precaution taken being | frankness that they were only made to sell, and, with 
to warn the bellows-man to | many a shake of the head, said that they did not last, as 
blow gently at first and to | the metal was not to be compared with that of native 
accelerate the speed as the | manufacture. 
metal became hotter. The| In the face of such strong prejudice it is hardly likely 
results were satisfactory as | that an important, interesting, and probably now unique 
well as instructive, and the | native industry will suffer much for some time to come at 
specimen was brought away | the hands of European enterprise; yet the day must in- 
to join the others which had | evitably arrive when the native product is run off the 
been collected at the smelt- | market by the imported and‘ machine-made article, when 
ing-house. the hearths of this smelting village are cold, its kilns in 
Getting into conversation | ruins, and its workers driven to seek other employment. 
with the smith, he explained | [t is earnestly hoped that this time is still far distant and ; 
that all the metal he used | that the peaceful, industrious community may continue 
came from the smelting | for several generations to toil on in its present occupation 
works which we had just |of producing a metal which, according to the native 
visited, at Ola-igbi; there | standard, is superior to anything produced elsewhere. 
was no regular price paid| Not the least important feature in this industry is the 
or it, as there is no standard | marked regularity which vharacterised each operation and 
of weights and measures in | the enthusiasm which seemed to inspire the workers. 
the country, but it is exposed | Strangely at variance with the usual custem of the Ethio- 
for sale in little heaps: this | pian, there was no noise, no bustle, no confusion ; no 











a 





? for threepence, that for six- | sound but the hum of pre occupation was to be heard 

Fic. 12. View or THe Smevrinc Vittace or Ora-Iont, (THE pence, and soon. He could | throughout the whole village. At the right moment the 
HAZE I8 DUE TO THE HaRMATTAN PREVAILING AT THIS TIME not give any idea of the | kiln was prepared and lighted, sealed, charged, and drawn ; 
OF YEAR.) market value of the metal, | at the right moment, when the fire was drawn, little boys 





but of this some notion had | stood ready with their calabash trays to take away the 
iversmith’s, made of metal produced locally. The | been gained at the smelting works, where, as we stood | live charcoal, and at the right moment they brought the 
.ammers look at first sight like so many rude lumps of | to witness the pig being drawn out of the kiln, we were | necessary green creepers with which to draw the pig from 
con roughly handled with’ the same, but a closer inspec- | told that the yield was good and would fetch about 10s. | the cupola, or water to quench the fire. All this indi- 
tion shows them to be systematically: shaped and dia-| We judged that the weight was about 60 lb., at which | cated systematic control and the strong hand of authority, 
iond-wise in section, so as expose a flat or a straight pane | rate the price would work out at 2d. per pound, or | and method only acquired by long practice and passed on 

‘ @ single turn of the wrist ; they are of an ingenious | 18/. 13s. 4d. per ton, or, perhaps, six times the price of | from one generation to the next. 
pattern. pig iron on the English market. oe ; , | Each cupola is run on the sharesystem under a separate 
With such simple means as these the smith puddles! Among the miscellaneous articles in this native smithy | Section of the village ; there is no community.of interests 
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governing the whole village. There are none too old to 
work, and the young, whether male or female, commence 
to learn their trade as soon, apparently, as they leave the 
mother’s breast, and are able to help in the pounding of 
ore a3 soon as they have acquired the strength necessary 
to lift the heavy pestle. It is a model industrial com- 
munity, and may it long continue. , 

The writer acknowledges the assistance accorded him by 
Mr. J. E. Stone, in taking measurements, checking 
figures, &c., and in gathering details of the process de- 
scribed above. 


APPENDIX. 


ANALYSES OF SPECIMENS. 
By F. W. Harsorp, Assoc. R 8.M., F.I.C. 


Ir having been suggested that it would add tothe value | P. 


of Mr Rellamy’s paper if analyses of the ores and fluxes 
used and of the Sodas obtained were given, I offered to 
make analyses of the samples sent from Lagos, and the 
results are appended. 5 

It will be seen from these analyses that the ore used is a 
very silicious hematite, containing only 36.67 per cent. of 
metallic iron, mostly as peroxide. By roasting, the small 
quantity of combined water is driven off, and the little 
ferrous oxide present converted into ferric oxide ; and by 
grinding and washing, the silicious residue is reduced from 
43 per cent. to 14 per cent., and the percentage of metallic 
iron increased from 36.67 per cent. to 60 per cent. 


Analyses of Ore Before and After Treatment. 


Roasted 
and 
Pulverised 
before 


Roasted 
Ore 
before 


Grinding. Wasbing. 


r cent. 
pet 40 


per cent. 
53.10 


Silicious residue . | 
Peroxide of iron . | 
Protoxide of iron | 
Oxide of manga- 
Alumina ... 
Lime _... 
Magnesia oes] 
Phosphoric acid . | 
Sulphur ... ~ 
Loss on ignition 
(water, organic 
matter, carbonic 
acid, &c.) 
Metallic iron 
Phosphorus 








| 

| 
“ne 
+ | 
| 


4. 
36. 
0.057 


38.20 


39.0 
wn 0.045 





Ore Pulverised and 
Washed ready for 
Cupola. 
per cent. 

13.96 
85.09 
0.57 


Tailings. 


per cent. 

Silicious residue 56.4 
Peroxide of iron 
Protoxide of iron 
Oxide of manganese ... 
Alumina ‘Le 
a " ach 
Phosphoric acid 
Sulphnr ... 4 
Metallic iron 
Phosphorus 

* Total metallic iron. 


Fluxes. 


Selected’ | 
Clinker | 
from First 
Runnings | 
from 
Furnace. 
per cent. rcent. — r cent. 
38.00 Pe.8t | 62.00 
. 14 





Dross 
Clinker 
sent to 
Spoil Heap. 


Clinker 
used as 
a Flux.* 


Silicious residue 
Peroxide of iron 
Protoxide of iron 
Alumina ... 

Lime ..... 
Magnesia... dea 
Phosphoric acid... 
Metallic iron 
Phosphorus 


* This is the last which comes awa. y before the cupola is 
opened, and is consid the best. 


ekoor 385 
e"Esssee 


Smelted Meta’ 
| Broken up in & 
|Convenient Size, 
in which State 
it is sold to 
Smiths. 


Piece of 
Native 
M 


etal 
Puddled by 
Smith at 
Oyo. 
r cent. per cent. 
Per.670 i 
0.006 
0.012 

















The tailings contain 56 per cent. of silicious residue and 
28 per cent. of metallic iron. oar : 
he fluxes used are ferrous silicates similar to an ordi- 


nary tap cinder, except that they are more silicious and | 


contain less iron. The clinker ordinarily used as a flux 
is the last which comes away before opening the cupola, 
and, as will be seen from the analysis, is lower in silica 
and contains about the same percentage of iron as the 
clinker afterwards selected, thus confirming the expe- 
rience of the workmen that this is the best flux ; there is 
@ very distinct difference between the best flux, or even 
the selected flux, and the clinker thrown to spoil, the 
latter being higher in silica and lower in iron. : 
The “ of the smelted metal shows it to be pig 
iron which has been paepierr 2 decarburised_by the oxidis- 
ing flux ; it is really a puddled steel, low in sulphur and 
hosphorus ; its purity in these ‘respects accounting for 
its good qualities. The puddling carried out by the smith 
previous to forging the tool is evidently a refining similar 
to that carried out in a charcoal hearth, the metal being 
held before the blast until sufficiently decarburised. From 
the analyses it will be seen that the silicon was very 
largely removed, and the carbon reduced from 1.6 per cent. 
to 1 per cent. ; and it is ete that the degree of 
decarburisation is varied according to the purpose for 
which the tool is required. 
far as the metallurgy of the process is concerned, 
it is similar to most direct processes, the metal being re- 
duced by charcoal, and then partially decarburised in the 
same furnace by means of fusible oxides, which oy 
dephosphorise the metal. It is interesting to note how 


"| complete the dephosphorisation is, as the washed ore, con- 


taining 0.033 per cent. of phosphorus, would, if smelted 
in a blast-furnace, give a pig iron with approximately 
0.06 per cent. of phosphorus; but under the conditions 
prevailing, of comparatively low temperature in the 
presence of oxidising fluxes, this is reduced to 0.01 per 


cent. 

It is probable that the metal never collects in the fluid 
state on the bottom of the furnace; but as it is reduced 
and falls through the bath of oxidising flux, itis partially 
decarburised, its melting point raised, and the tempera- 
ture is just high enough to enable it to gather together in 
the form of a metallic sponge, from which the fluid slag 
can be tapped off from time to time. 








BOILER EXPLOSION AT LEIGH. 

A FORMAL investigation has been conducted by the 
Board of Trade Saae vagerd to the circumstances and 
cause of a boiler explosion which occurred on August 1, 
on the Bridgewater Canal, Butts Bridge, Leigh, near 
Manchester. The boiler was owned by the Manchester 
Ship Company, and was employed on a pile- 
driving boat during operations connected with the exten- 
sion and widening of a bridge. Fortunately, no person 
was killed, but a man and a woman were slightly 


injured. 

The Commissioners conducting the investigation were 
Mr. Howard Smith, barrister-at-law, and Mr. F. J. 
Pilcher, consulting engineer. Mr. Vaux appeared for 
the Board of Trade, and Mr. Newman, of Messrs. Grundy 
and Co., solicitors, Manchester, for the Manchester Ship 
Canal cnr gy A and some of their employés. 

In opening the proceedings Mr. Vaux said the boiler 
was of the ordinary vertical type, 5 ft. 3 in. high by 
2 ft. 6 in. in diameter, with one cross-tube, and appeared 
to have been made by Messrs. Jones, boiler-makers, War- 
rington, whose works had been closed for some years, the 
principals of the firm being dead. In 1882 the boiler 
was supplied to the Bridgewater Navigation a 
Limited, who then owned the Bridgewater Canal. It 


was attached to a small crane, and was used for dis-| P' 


charging cargo from vessels at the Runcorn Docks. Not 
answering for that work, it was taken, in 1884, to the yard 
of the Ship Canal Company, where it lay for some time in 
the open. In August, 1887, the Bridgewater Company 
sold the canal to the present owners, the Manchester Ship 
Canal Company, the boiler ‘= part of the property 
which was then transferred. r. Robert Rawlinson, 
who had held the t of superintendent of boilers and 
machinery to the Bridgewater Navigation Company for 
about thirty-five years, was appointed to a similar posi- 
tion by the Ship Canal Company, and in 1889 all the 
boilers, numbering over one hundred, in that particular 
department, were insured with the Boiler-Insurance and 
Steam-Power Company, and the boiler in question had 
been examined by their inspectors. In November, 1891, 
it was tested by hydraulic pressure to 120 lb. per square 
inch. After the boiler came into the possession of the 
Ship Canal Company it was used now and then, and 
when not in use it was lying out in the yard. In 
rang 1896, it was thoroughly examined for the last 
time by the insurance company’s inspector, after which 
the insurance policy was apparently allowed to lapse. 
Subsequently the boiler was attached to a pile-driving 
boat, and was used on one or two occasions, and then 
again lay idle. In May, 1903, it was decided to apply 
steam power to the No. 2 pile-driving boat owned by the 
Ship Canal Company, and the boiler was taken from 
stock and used for the purpose. It was examined by 
Mr. Wainwright, the foreman boiler-maker, and_ the 
working pressure was fixed at 60 1b. on the square inch. 
A labourer was put in charge of the boat, but did not 
appear to have received any instructions as to the cleaning 
or management of the boiler. The boiler was used on 
various undertakings, and in March last the boat was 
taken to the Canal Company’s yard in Manchester, when 
the safety-valve was adjusted to blow at 601b. In July 
the boat was working at Butts Bridge, Leigh, and on 
August 1 the boiler was under steam at 1.30 p.m. at a 
pressure of 30]b. by the gauge. The attendant put on 
the feed, and the pump was working from 3 to5 p.m., 





the pressure being about 40 Ib., after which he stopped 
the pump, blew through the water. gauge glass, put some 
coal on the fire, and went on deck. Five minutes later 
the explosion occurred. Portions of the cabin and a 
winch were blown into the canal, and the boiler was 
thrown on to the roof of a house situated about 40 ate 
distant, two peeene being slightly injured. The boiler 
since the explosion had been examined by a surveyor to 
the Board of Trade, and his report would be laid* before 
the Court. 

Mr. Vaux then called various witnesses. Mr. John 
Oldfield, superintendent of the old Bridgewater Naviga- 
tion Company, gave details of the various duties of the 
officials, and said that the engineers were under the im- 
oe ager that the boiler was insured, hence a feeling of 
alse security. 

Mr. Francis Wiswall, M. Inst. C.E., deposed that he 
was engineer to the works, and that the boiler at the 
time it was attached to the crane was the only one suit- 
able for the purpose. The use of the boiler, witness 
unders' , had been duly sanctioned. 

Mr. John W. Wiswall, A.M.I.M.E., son of the pre- 
vious witness, said that the pressure was fixed temporarily 
at 60 lb., and he took it for granted that the boiler 
would be examiued by the insurance company before it 
left the yard. He examined the boiler, especially the 
fire-box, after the explosion, and, judging from the ap- 
ae and bulging of the plates, he thought they had 

nm over-heated. 

Mr. Peter Wainwright, foreman boiler-maker, said he 
received instructions from the last witness to temporarily 
examine the boiler, and he made what he considered to be 
a thorough examination. There was no sign of bulging 
in the fire-box, and the boiler generally seemed to be in 
good condition. He thought it safe to work at 60 lb., 
and there were no repairs made beyond putting on a man- 
hole door. It was witness’s duty to report to Mr. Raw- 
linson, the superintendent of machinery, when they 
wanted the insurance company to examine a boiler ; but 
he did not remember, at this distance of time, whether 
he did so report in this particular instance. From an 
examination he had since made he was of opinion that 
the explosion was due to overheating of the fire-box 
plates by the presence of sediment introduced from the 
canal into the boiler with the feed water. He thought 
there had been slight overheating on several occasions 
before the explosion. 

By Mr. Newman: Pile-driving stirred up the mnd, 
and consequently there was more sediment in the water 
than usual. 

By Mr. Howard Smith: Mr. Rawlinson generally 
fixed the boiler pressures. They risked workirg the 
boiler in this case at 60 lb. pressure temporarily. 

Mr. Pilcher pointed out that it was just as dangerous 
to do this for five minutes as for five years. 

Mr. Robert Rawlinson, superintendent of machinery 
to the Manchester Ship Canal Company, deposed that no 
report was ever made to him before the boiler was again 
brought into use. “If the insurance inspector did not 
come to examine a boiler, it was the duty of witness to do 
so. He had not given any definite instructions that no 
boiler should be used without his authority. He was not 
aware that the insurance on the boiler lapsed in 1896, but 
was under the impression that it was insured up to the 
time of the explosion. The explosion was, he thought, 
caused by overheating, and it might be that some of the 
plates were a trifle thinner, owing to certain chemical 
influences. 

Among other witnesses, Mr. William Yates, foreman 

fitter, was called, and said that he thoroughly tested the 
safety valve after some repairs had been made to the boat, 
and then screwed it down and saw it blow off at 60 lb. 
ressure. 
Frederick Chorlton, the man in charge of the boat, said 
that since May, 1903, the boiler had been examined four 
times. In July the canal was lower than usual, and the 
main feed supply was muddy. 

Mr. H. A. Dixon, engineer-surveyor to the Board of 
Trade at Liverpool, presented a report and sketches of 
the boiler. The explosion was due to the lower portion 
of the fire-box plates being continually overheated owing 
to the deposit of mud in the feed-water. He thought the 
boiler ought to have been cleaned more frequently, con- 
sidering the nature of the work on which it was engaged. 

At the conclusion of this evidence Mr. Vaux submitted 
the aah on which he requested the judg- 
ment of the Court :— 

1. What was the age of the boiler? By whom was it 
constructed ? 

2. When did the boiler come into the possession of the 
Manchester Ship Canal Company? Under what condi- 
tions had it been working up to that time ? 

3. Did the Manchester Ship Canal Company, after 
acquiring the boiler, place it under the control of a com- 
petent person or competent persons, and take proper 
measures to ensure that it should be worked under safe 
conditions ? 

4. Who was the person, or who were the persons, 
responsible to the company for the safety of the boiler’ 
Was he, or were they, aware of the extent and scope of 
his, or their, authority and duties with respect to it ? 

5. Under what conditions was the boiler working from 
the time it came into the ion of the Manchester 
Ship Canal Company until April, 1896? Was it periodic- 
or | inspected by a competent person during that period ’ 

. Did Francis Wiswall, John William Wiswall, and 
Peter Wainwright—all or any of them—inform Robert 
Rawlinson when the boiler was taken out for use after 
April, 1896? If not, ought they, or any one of them, to 
have done so? 

7. Did Robert Rawlinson take proper and sufficient 
measures, after April, 1896, to insure that the boiler was 
not used without being first examined by a competent 
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person, and the pressure at which it could safely be 
worked ascertained? Was Robert Rawlinson aware that 
the boiler was taken out for use after April, 1896? 

8. Has the boiler been periodically inspected by a com- 
petent person since April, 1896? ; 

9. Was the management of the boiler entrusted to a 
competent person in May, 1903? Did the person or 
persons responsible therefor take proper measures to 
ensure that the boiler was properly cleaned out, and that 
it was being worked under safe conditions? 

10. What was the cause of the explosion ? 

11. Was the explosion caused by the neglect of Robert 
Rawlinson, Francis Wiswall, John W. Wiswall, Peter 
Wainwright, Thos. Lloyd, and Frederick Chorlton, all, 
or any of them, and, if so, is the Manchester Ship Canal 
Company responsible for such neglect ; and, further, was 
the explosion caused by the neglect of the Ship Canal 
Company ? 

Mr. Newman addressed the Court on behalf of the Ship 
Canal Company, and contended that the whole trouble 
had arisen through Messrs. Wiswall and Rawlinson 
being under the impression—of course, wrongfully—that 
the boiler was insured and periodically inspected. 

Mr. Howard Smith remarked that the difficulty ap- 
peared to have been caused by the divided responsibility. 

Tne Court then adjourned, and the Commissioners 
meantime made an inspection of the exploded boiler. On 
the reassembling of the Court Mr. Howard Smith gave 
judgment, dealing very fully with the various questions 
submitted for the Board of Trade by Mr. Vaux. He re- 
ferred in detail to the evidence, and described minutely 
the general construction of the boiler, its history, and 
circumstances of working, together with the duties of 
Mr. Wiswall, Mr. Rawlinson, and others who had charge 
or oversight of the plant. The boilers of the Ship Canal 
Company, with the exception of one or two not in use, 
were insured, but the exploded boiler was not insured, 
the last examination having been made in 1896, after 
which the policy was discontinued. The boiler lay idle 
for a any Some and was again set to work in May last with- 
out Mr. Rawlinson’s knowledge, so that he had no oppor- 
tunity of making an examination or fixing the pressure. 
The water in the canal was very muddy, and in the judg- 
mentof the Commissioners, having regard tothe small space 
between the fire-box and the shell, which was only about 
2in., the boiler should have been cleaned out much more 
frequently than appeared to have been the case. The 
explosion was of a violent character. The side of the 
fire-box collapsed, and ruptured its full length, and an 
irregular piece, about 2 ft. 6 in. by 1 ft. 6 in., was blown 
out at the lower end. Through the opening thus formed 
the steam and water escaped, and the boiler was drawn 
from its bed, lifted to the top of the cabin, and thence to 
a considerable height, where it fell, as already stated, on 
the roof of a house, finally alighting in the yard below. 
It was fortunate that the results of the explosion were 
not more serious, the only persons injured being the 
housekeeper of the house where the boiler fell, and aman 
standing on the bridge near where the boiler was work- 
ing.. Mr. Dixon, the Board of Trade Surveyor, had 
examined the boiler since the explosion, and came to the 
conclusion that the fire-box plates had been subject to 
continual a due to the deposit of mud, which 
had not been removed from the boiler as frequently as it 
should have been. This was the cause of the explosion. 
The Commissioners found that the fire-box might have 
collapsed at a —— of about 30 lb. per square inch, 
though probably that pressure had somewhat increased 
just before the explosion. 

In answer to questions submitted by the Board of 
Trade Mr. Howard Smith said that the Court had to 
state that the Manchester Ship Canal Company, after 
acquiring the boiler, thought they had placed it under the 
control of a competent person, and that they had taken 
proper measures to ensure its being safely worked, for it 
was supposed to be under the sole control of Mr. Robert 
Rawlinson, who, in the judgment of the Court, was quite 
competent to have charge of it. The boiler, however, 
had been put into use by Mr. Wiswall without consulting 
Mr. Rawlinson as to whether it was fit to be used or not ; 
it was not inspected by any person after 1896, except by 
Mr. Wainwright in the spring of 1903; but having regard 
to its age, the work it had to do, and the character of the 
feed water, it should have been inspected at least three 
times since that date. Mr. Rawlinson should have been 
informed that the boiler was to be used, as he was respon- 
sible to the company for its safety. He did not take 
proper or sufficient measures to ensure that the boiler 
was not used without being first examined by a competent 


person to ascertain what pressure it could be worked at in | to 


sifety, because he was not aware that the boiler was taken 
out of the yard for use. The Court found that the explo- 
Sion was not caused by any direct negligence on Mr. 
R wwlinson’s part. He had admitted that he had known 
a boiler on more than one occasion to have been taken 
out and used without his prior knowledge or consent, and 
he had not complained to any one in authority. The 
Court therefore were unable to say that he was quite free 
from blame for the explosion, for if he had previously 
nde a complaint or remonstrated with the engineer, Mr. 
\viswall, against such a course, it would probably not 
h.ve been adopted on the present occasion. They, how- 
ever, ee the delicacy of Mr. Rawlinson’s posi- 
t:oa in having to interfere with the action of a gentleman 
‘. 20 was his superior officer, and whose son, who was in his 
c-purtment, took upon himself to interfere with the work 
Mr. Rawlinson’s department, which interference had, 
the opinion of the Court, greatly contributed to the 
plosion. They were of opinion that both Mr. Francis 
iswall and Mr. J. W. Wiswall, the latter in a ter 
easure than the former, were also responsible for the 
<plosion. Though Mr. Wiswall threw all the responsi- 


ity for the upkeep and management of the boilers on 


Mr. Rawlinion, he had on certain occasions, both by his 
own conduct and more especially by that of his son, 
ignored him in the pressure of work, and this had induced 
the Court to believe that the real cause of the explosion 
lay in the existence of divided control. They felt sure 
that had Mr. Rawlinson known that the boiler was in 
use he would have given instructions for its proper exami- 
nation and cleaning. The Court therefore found that 
the Manchester Ship Canal ae ae responsible 
fortheexplosion. The boiler ought to have been examined 
frequently. It was worth noting that in that department 
of the Ship Canal Company over one hund boilers 
were insured, and the only one in use that was not 
insured was the boiler that had exploded. 

On this finding of the Court, Mr. Vaux asked that the 
Manchester Ship Canal Company should be ordered to 
pay a portion of the costs of that investigation, which 
would amount to a total of about 80/. 

Mr. Newman, on behalf of the Ship Canal Company, 
said he could not take exception to the findings of the 
Court. The company were responsible for the acts or 
omissions of their servants; but it was rather hard on 
them, as the directors believed that they had done every- 
thing necessary to.safeguard their property. 

In reply, Mr. Howard Smith said the Court would not 
make a heavy order for costs, just because the Ship Canal 
Company was a big concern ; but they would follow their 
usual course and make an order to meet the special cir- 
cumstances of the case. He would order the company to 

y the sum of 50/. to the Board of Trade. He thanked 

r. Newman, and also Mr. Vaux, for the great assistance 
they had rendered the Commissioners in the conduct of 
the inquiry, 1 

The proceedings then terminated. 








Mancuester Sure Canat.—The Manchester Ship 
Canal Pontoons and Dry Docks Company, Limited, has 
just held its thirteenth annual meeting at Newcastle, Mr. 
G. Renwick, M.P., presiding. The chairman remarked 
that, considering the bad state of the shipping trade and 
the disastrous condition of the cotton trade, which had 
affected the whole of Lancashire, the company had reason 
to be satisfied. During the past year the company had 
added valuable new plant to its resources, and it was now 

roposed to construct a dry dock. Despite the depression 
in the cotton trade, the business of the canal had in- 
creased 18,4507. during the last eleven months. The Canal 
Company was building a wet dock. The new dock would 
be about 425 ft. long, and would have a timber end to 
provide for possible enlargement. The report was adopted. 

Mintnc Macuinery.—There is little doubt that 1904 
has witnessed a decided increase in the exports of British 
mining machinery. The exports of November were 
valued at 90,243/., as compared with 52,641/. in November, 
1903, and 57,7227. in November, 1902. In the eleven 
months ending November 30 this oe the mining machi- 
nery exported from the United Kingdom represented a 
value of 806,087/., as compared with 673,241/. in the 
corresponding ‘period of 1903, and 503,070/. in the corre- 
sponding period of 1902. In these totals the exports to 
British South Africa, British. India, and Australasia 
figured for the following amounts :— 





Colonial Group. | 1904. 1903. 1902. 
£ & £ 
British South Africa --| 816,764 | 314,832 200,212 
British India ee es 70,181 52,413 57,298 
Australasia .. ee --| 134,899 76,079 89,260 


There has thus been an increase all along the line, mining 
enterprise having made a great and general advance. 
Lerps MrcnanicaL Inpustry.—Work for home rail- 
ways has been quiet in Leeds during the past year, except 
for the Great Central Railway, which placed an order 
with the Leeds Forge Company for some ail-steel wagons 
of 20 tons carrying capacity. A number of bogies have 
also been made for the Metropolitan Railway electric 
motor stock. The West African and Indian State rail- 
ways have contracted with the Leeds Forge Company for 
a fair amount of stock ; and the same firm has received 
an order from the Natal Government for a 1 number 
of steel wagons to carry nominally 35 tons each, as well 
as an order for bogies and other material for the 
Madras Railway. ‘The year opened with dulness in 
hydraulic machinery, but a steady improvement set 
in about March, and some important work has come 
Leeds, while the demand is on the increase. 
Powerful hydraulic cranes have been completed by 
Messrs. Tannett, Walker, and Co. for the new dock at 
Cardiff for loading coal, and the same firm is supplying 
hydraulic coaling appliances to the Taff Vale eilway 
Company at Penarth, as well as plant to the South Metro- 
litan Gas Company for its new pier at Greenwich. 
essrs. Tannett, Walker, and Co. also have in hand 
some large compound surface-condensing pumping- 
engines, and a considerable amount of heavy hydraulic 
crane work, accumulators, &c. For textile machinery 
for treating jute and similar fibres, orders have been 
— and remunerative. The general tool trade has 
n fiat, but some important orders have been given 
out by the British Admiralty for tools for the various 
dockyards, and Leeds makers have secured a fair share 
of these orders. A good demand has been experienced 
throughout the year for ore-crushing machinery and 
cotton-baling presses. Some Government orders for 
small arms, ammunition, and torpedo work, as well as 
other special contracts, have been secured by Messrs. 
Greenwood and Batley, of Leeds. Trade in steam- 
turbines, and in turbines in connection with dynamos, 





pumps, &c., is assuming large proportions. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 24th ult., the Nederlandsche Ship- 
building Company, of Amsterdam, launched the s.s. 
Palembang, an oil-carrying steamer, 240 ft. long, 42 ft. 
beam, and 20 ft. depth, moulded, which is being built to 
the order of the Royal Dutch Petroleum Company. The 
construction is being supervised by Messrs. Flannery, 
Baggallay, and Johnson, of London and Liverpool. The 
vessel will carry a guaranteed dead-weight, at certain 
specified draughts, up to sony 2400 tons; two powerful 
cargo pumps will be fitted, and the pumping installation 
will be arranged for dedling with two sorts of liquid 
simultaneously. 





On Tuesday, the 27th ult., Messrs. William Simons and 
Co., Limited, Renfrew, launched complete, with steam 
up and ready for work, a very powerful dredging-vessel 
of their latest design—the Murihiku—built to the order 
of the Agent-General for New Zealand, under the direc- 
tion of Messrs. Carruthers and Elliot, consulting engi- 
neers, London, and Mr. R. M. E. Ashworth, resident 
inspector. Besides being fitted with a special set of 
buckets for dredging rocky ground, the vessel has a sand- 
suction pump. The buckets, as well as the suction-pipe, 
are made to dredge toa depth of 40 ft. The hopper is 
arranged in such a manner that the dredgings can be 
lifted from the hopper and discharged over the side by a 
special patent arrangement of the builders, and delivered 
ashore through a long line of floating pipe for land re- 
clamation, or into aeened moored to the side of the 
dredger. The machinery consists of two sets of triple- 
expansion engines and two cylindrical boilers of 160 lb. 
working pressure. 





On Wednesday, the 28th ult., the shelter-deck steel 
screw steamer Carpentaria, built by Sir Raylton Dixon 
and Co., Limited, Cleveland Dockyards, Middlesbrough, 
for Sir Christopher Furness, M.P., and_purchased by the 
Federal Steam Navigation Company, Limited, London, 
proceeded to sea for her official trials. The vessel is 
450 ft. long, with 53 ft. beam and 40 ft. 74 in. deep ; she 
has been specially designed to fulfil the requirements of 
the owners, and is built to Lloyd’s 100 Al class. Her 
measurement cargo capacity is about 14,900 tons. The 
engines have been constructed by Messrs. Richardsons, 
Westgarth, and Co., Limited, Middlesbrough, and are cf 
the inverted triple-expansion type, having cylinders 
32 in., 53 in., and 88 in. in diameter, with a 54-in. stroke, 
steam being supplied by four single-ended multitubular 
boilers, each 16 ft. in diameter by 12 ft. long, 180 Ib. 
working pressure, there being three Morison’s patent fur- 
naces in each boiler. Howden’s system of forced draught 
is fitted. It is estimated that the vessel will steam at 13 
knots, fully loaded. The trials passed off successfully. 





The powerful steel twin-screw tug Lady Curzon, 
recently launched from the erg: zee of Messrs. 
J. P. Rennoldson and Sons, South Shields, has had her 
official trial trip at sea. The principal dimensions of 
this vessel are :—Length, 120 ft. ; breadth, 25 ft. ; depth, 
moulded, 13 ft. The propelling machinery, which has 
been supplied by the builders, consists of two independent 
sets of compound surface -condensing engines, having 
cylinders 18 in. and 38 in. in diameter, with a 24-in. 
stroke, steam being supplied by one spemelty age marine- 
type boiler, working at 120 lb. pressure. The results of 
the trial throughout were of a most satisfactory character, 
several runs being made over the measured knot at 
Whitley, and, notwithstanding the prevalence of a ve 
heavy sea, a mean speed of nearly 13 knots was attained. 
The machinery throughout the trial worked in the most 
perfect manner, and gave entire satisfaction. The Lady 
Curzon has been built to the order of the Dover Harbour 
Board, where she is to be specially employed in attending 
the large mail steamers now frequenting that port, as 
well as in salvage and towage work. 





The s.s. Katholm, built by the Chantier Naval An- 
versois, of Antwerp, has recently had her trial trip off 
Flushing. This vessel has been built to the order of 
Messrs. Johnsen and Jespersen, of Copenhagen, and the 
following are the principal dimensions :—Length, 230 ft.; 
breadth, 35 ft. 6in.; depth, 17 ft. 3in. She will carry 
about 2000 tons on Lloyd’s summer freeboard, The pro- 

slling machinery, which has been constructed by the 

orth-Eastern Marine Engineering Company, Limited, 
at their Northumterland Engine Works, and fitted by 
them on board at Antwerp, consists of a set of triple- 
expansion engines, having cylinders 17 in., 28in., and 
46 in. in diameter, with a 30-in. stroke, steam being 
supplied by a large steel boiler working at a pressure of 
160 1b. On the trial run the machinery ran without the 
aoe hitch, and gave great satisfaction to all con- 
cerned. 








CanapiAN Rattwars.—The Canadian Northern Rail- 
way Company is constructing a bridge at Battleford, Sas- 
katchewan. The Great Northern Railway of the United 
States has completed surveys for an extension from Iron 
Range county, Minnesota, to Beaudette, where a junction 
with the Canadian Northern Railway is to be effected, for 
the purpose of completing the line from the head of the 
lakes to Winnipeg. Surveys to the boundary begin at 
Dewey Lake, a point north of Hibbing, and they extend 
northward and slightly westward to a point immediately 
south of the Bois Fort reserve. They then take a course 
almost due north-west through the Red Lake unceded 
lands to Beaudette on the Rainy, just below the Lake of 
the Woods. From Winnipeg to Beaudette the Canadian 
Northern Railway is now working a direct line. 
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CATALOGUES. 

Tue Sun Fan Company, Limited, of 1 ide-lane, 
Bradford, have sent usa price-list of their “‘Sun” pro- 
peller fans, which they make in a series of s sizes 
ranging from 12 in. up to 72 in. in diameter. Both belt- 
driven and electric fans are made hy the firm in question. 

Messrs. Veritys, Limited, of 31, King-street, Covent 
Garden, and of Victoria and Plume Works, Aston, Bir- 
mingham, have issued a large catalogue of their Depart- 
ments I. and If. - Department IIT. has a volume to itself. 
The present volume deals with (1) plant and alternating- 
current machinery, (2)-continuous-current dynamos and 
motors, (3) méin switches, switchboards, and controllers, 
(4) arc lamps, (5) accessories, (6) wires cables, and sup- 
plies, (7) heating iy ope and 8) bells and telephones. 
In relation to all these subjects there are illustrations, 
dimensions, and prices, so that with the aid of this 
volume it is possible to get out a tender for quite a large 
installation. The volume includes nearly 1000 pages, and 
many thousands of engravings. Messrs. Veritys do not 
undertake installation work, and their catalogue is = 
pared specially for the assistance of engineers who buy 
Lectern yr x it themselves. The section of motors 
and controllers is very detailed. 

A well-illustrated ag arg describing a system of 
firing boilers with coal-dust has been sent us by the 
Schwartzkopff Coal-Dust Firing Syndicate, of Haydoc 
St. Helens, Lancashire. The nal before use is groun 
as finely as flour, and then fed automatically into a brick- 
lined combustion chamber. From the report of a trial 
made by the Manchester Steam-Users’ Association it ap- 
pears that complete and smokeless combustion is secured 
with an excess of but 30 per cent. of air over that theo- 
retically required. As with hand-firing an excess of 
19 per cent. is common where smokelessness is necessary, 
the system permits of a large saving in fuel. 

The Stolzenberg Patent File Company, of 50 to 52, 
Bisho te-street Without, E.C., have sent us ——e 
Seceshins the firm’s system of filing business papers. This 
catalogue is itself a series of loose sheets inserted into a 
Stolzenberg binder. These cost but a few pence each, but 
are the foundation of the Stolzenberg system, which is 
based on the plan of using one file to each subject. 
Cabinets built up in units of from 1 to 26 or more boxes 
are also provided for keeping these files. The firm 
announce that’ full particulars will be sent te those in 
terested, on application. 

Messrs. Beanland, Perkin, and Co., of the School Close 
Works, Leeds, have sent us price-lists of a number of 
their specialities. Amongst them we note a power or 
hand hack-sawing machine, complete with vice, listed at 
only 30s. Another useful tool is a combined tool-grinder, 
Goernte, and buffing-wheel, designed to take 12-in. 

iscs. 

We have received from the London office, at 29, Mar- 

ret-street, W., of Mr. Carl Zeiss, of Jena, a copy of 

nis new catalogue of optical Pog Amongst other 
wae of interest we pwede at = — — is now 
su ing anastigmatic hand-magnifiers of hig wer, 
wuub ton be a without the necessity of centering the 
eye accurately with the axis of the lens. Many types of 
microscopes, with their accessories, such as micrometers, 
polarisers, &c., are described. An interesting type of eye- 
piece illustrated. is one with which the object can be seen 
in stereoscopic relief. 

The Electrical Company, Limited, of 121 to 125, Charing 

ross-road, have sent us a catalogue iliustratin 
some excellent arrangements for lighting offices an 
restaurants and other large rooms by Nernst a 
The firm claim that, as compared with glow-lamp light- 
ing, a saving of some 65 per cent. in the cost of current 
is readily effected.- Another price-list just published by 
this firm ~ details of their electric lever switch-gear 
for use on high-speed lifts. 

We have received from the Griffin Engineering Com- 
pany, of the Kingston Iron Works, Bath, a catalogue 
of their marine oil-engines. These utilise the heavier oils, 
and not petrol, and are also designed to run at medium 
speeds. The larger sizes are fitted with an arrangement 
in which a modicum of water vapour is added to the 
explosive charge. The effect of this is to keep down tem- 
peratures and to render possible higher compression than 
would otherwise be admissible. 

A catalogue has been sent us by Messrs. J. Poblig, 
Limited, re: geo describing the aerial any and 
other overhead conveying plant constructed by the firm. 
It is very fully illustrated with photographs of such plant 
for transporting minerals, loge. and other material. 

Mesars. Horace P. Marshall and Co., Limited, 6 and 7, 
Cross Fountaine-street, Leeds, have sent us a copy of 
their foundry catalogue, in which moulding-machines, 
core-making machines, and other foundry requisites are 
illustrated. It also contains references to pneumatic 
tools, electric controllers, &c. 

The Peninsular and Oriental Steam Navigation Com- 
pany, Leadenhali-street, E.C., have issued a very nicely 
got-up little pocket-diary for 1905. It contains coloured 
maps of the countries ef most interest to passengers by 
the company’s routes, tables o” departure and arrival of 
mails from and at the various as well as much 
general information regarding the services of the com- 
pany and the leading facts concerning the British Empire. 

essrs. John Whitehead and Co., Limited, of the 
Albert Works, Preston, have published a new edition of 
their conveniently-arranged catalogue of brick, tile, and 
penmekng machinecy. Some of the machinery illus- 
trated is adapted for being worked by animal power, but 
wer-machines of the largest size are also illustrated and 

TS aetaitel f cast-i ks and val 

new catalogue of cast-iron cocks and valves, spanners, 
—ene. and vices has been sent Ag the 
Alexander Manufacturing Company, of 42 to 44, Moor- 





PETROLEUM OILS AND RESIDUES. 
Tue adjoining tabular statement embodies the classification drawn up by the Baku Section of the 


Russian Technical Society at the instance of the De 


rtment of Trade and Manufactures, and to these 


definitions of petroleum in its various forms the Russian Excise authorities have decided to adhere. 


The temperatures are in degrees 


Centigrade, and the initial letters A.P. and M.P. for the flashing- 


point refer to the Abel-Pensky and Martens-Pensky forms of test respectively. 


NOMENCLATURE AND DEFINITIONS OF OFFICIAL CLASSIFICATION. 


Speciric GRAVITY. 


COMMERCIAL DESIGNATION. 
Water 


Lowest. Highest Lowest. | Highest. 
Water 


as as 
Unity. | Unity. 


FuLasn Port. 
FURTHER PARTICULARS OR DESCRIPTION. 


Deg. Deg. 
Cent. | Cent. 





. Orude oil The natural product before 


refining : 


| Petroleum 
| _ sherwood oil 
| Light benzine .. 


ether, rigoline, 
a ee 
ucts 0: c 
tillation. Heavy benzine .. 
| Ligroin .. _ i 
| “ Putz” oil—cleansing oil 
| Meteor .. 
Testefas . 
Kerosene. . 
| Astraline.. 
Pyronaphtha 
G i) 


asoil .. 
| Light solar oil 
Vaseline oil 


| Spindle oil 
achine oil 


| Cylinder oil ’ 
Viscosine (valvoline) .. 
iduals for manufacture ot 
lubricating oils 


.-| Mazout, residua's, lake oil .. 
..| Astatki (?) 


. Illuminating 
oils 


. Lubricating 
oils. 


. Fuel oil 


. Goudron 


lane, E.C. A special feature is the series of stop-valves | 


for use with superheated steam. In this case the valve 


and its seat are of a special alloy, having about the same | 


coefficient of expansion as cast iron. here required, 
these valves are also supplied with cast-steel instead of 
cast-iron bodies. Amongst the screwing-machine list is 
one of the automatic type, capable of taking stock from 
4 in. to 2 in. in diameter. 

We have received from Messrs. Bullers, Limited, Tip- 
ton, Staffordshire, a circular describing Chambers’ patent 
third-rail insulator, as adopted on the Metropolitan Ruil- 
way. The insulator is of highly vitrified porcelain, which 
does not require a metal protecting hood. 

Messrs. vidson and Co., Limited, of the Sirocco 
Engineering Works, Belfast, have sent us a copy of their 
new catalogue of plant for tea manufacture, of which the 
firm make a speciality, supplying a complete outfit for 
eve — used in preparing or pees the leaf. 

e have received from Mr. L. Schuler, of 138, South- 
wark-street, S.E., a pamphlet describing his hydraulic 
drawing presses, which he supplies in a series of standard 
sizes, taking blanks up to 6 ft. 6 in. in diameter. 

The Smoothon Manufacturing Company, of 572-574, 
peace ae ay te Jersey City, New Jersey, have 
sent us a booklet describing their compound for mendin, 
and patching defective castings. The material is suppli 
in a plastic state, and mixed with waver before use. After 
application, it hardens in less than 24 hours, and can then 
be filed or polished. 

The Pulsonnster Engineering Company, Limited, of 
Reading, have sent us a circular describing their ‘‘ Criton” 
water-softener. In the letterpress an attempt has been 
made to make the process intelligible to non-technical 
readers, and, we should judge, with perfect success. 

A circular describing an improved form of ball-bearing 
has just been issued by the Lahmeyer Electrical Com 4 
Limited, of Bank Buildings, New Oxford-street, W.e. | tn 
these the balls are separated by short spirals of steel wire. 
Internally,’ each of these spirals is filled with a plug of felt, 
which absorbs the lubricant. 

The Allgemeine Elektricitiits-Gesellschaft, Berlin, have 
just published a capitally-illustrated pamphlet in which are 
described a series of important electrically-operated mining 
plants installed at different Continental mining centres. 

A circular describing the special features of their coal- 
briquettin t has sent us by the Société de Con- 
structions Mécaniques d’Alais, Gard, France. 

Messrs. Geipel and Lange have sent us additions to 
their catalogue dealing respectively with electric lift-con- 
trollers and automatic motor-starters, intended to make 
impossible the burning out of armatures by careless 
attendants. 

A new catalogue of his air-com ing machinery has 
been sent us by Mr. Peter Brotherhood, of Belvedere- 
road, 8.E. The list includes not only compressors designed 
to deliver a large volume of air at a low or medium pres- 
sure, but also ines delivering at a pressure of as much 
as 3000 lb. per square inch. 

A circular attention to an apparatus for hand- 


ling and conveying heavy machines or machine ts has | C 
been sent us by Messrs, Selig Sonnenthal and Sg of 85, 


Queen Victoria-street, E.C. The apparatus consists of a 
couple of frames carrying a cross-roller, which can be 
raised or lowered by means of elevating-ecrews. 


70 deg. 
Cent. 
open 
test 


\a the flashing point (open test) be above 
- 70 deg. Cent., the er is classed with 
residuals in Group 


| Distilling completely up to 80 deg. Cent. 


| 
| Not more than 5 per cent. left on distillation 
| at 100 deg. Cent. 
Not more than 5 per cent. of residue above 
100 deg. Cent. 


Colour ‘‘1 to 2 markr.” 
“1 to 2 marks.” 
2) marks.” 

2} marks.” 

* discoloured.” 


” 
” 
” 


| Viscosity (Engler) at 50 deg. Cent., 2 min. 
| 48ec, to 2 min. 9 sec, 


| Viscosity, 6 min. to 7.5 min.; freezing-point, 

| 10 deg. Cent. 

| Viscosity, 12.5 min. ; freezing-point, 5 deg. Cent 
Viscosity, 5 min., at 100 deg. Cent. 

| Viscosity, 6 min. to 10 min., at 50 deg. Cent. 





We have received from Messrs. John Wiley and Sons, 
East Nineteenth Street, New York, a work entitled 
‘*Locks, and Builders’ Hardware,” intended as a com- 
pendium of information about the smaller metal fittings 
used in the construction of houses. Written by Mr. 
Henry R. Towne, of the Yale and Towne Manufacturing 
Company, it is based upon the productions of that firm, 
but includes a very great amount of interesting information 
on historical and technical matters connected with the 
subject. It is handsomely bound, with gilt edges, and 
— over 1100 pages and some thousands of half-tone 

ocks. 

We have received from Messrs. Alley and Maclellan, 
Limited, of Polmadie, Glasgow, a copy of their new 
catalogue of ‘‘Sentinel” air-compressors. These have 
mechanically-controlled valves, and are made in a very 
a variety of standard patterns. 

he Brown Hoisting Machinery peer ary of 39, 
Victoria-street, 8.W., have sent usa pamphlet describing 
their inclined hoists and stock-distributors, for use. in 
charging blast-furnaces. The size of the latter is con- 
stantly increasing, and with the very large dimensions 
now common the advantage of charging-machinery over 
hand labour is much enhanced. The plant here described 
consists essentially of an inclined bridge, up which a car 
containing either ore, fuel, or flux, is raised, and on 
reaching the top is automatically dumped into a hopper 
fixed at the top of the furnace. The outlet from this is 
rotated at each car movement, so that each charge is 
delivered into the furnace at a new place. 

Mr. John Thom, of the Canal Works, Patricroft, 
Lancashire, has sent us copies of three new catalogues 
just issued by him. One is devoted to steam valves and 
fittings, the second to water-works appliances, such as 
sluice-valves, ground-cocks, air- valves, expansion-joints, 
relief-valves, and similar sundries, whilst the third is 
devoted to well-boring plant, for which he supplies com- 
plete outfits. 








CanapDIAN Gravine Docks.—There are four graving 
docks in Canada. Three of these belong to the Dominion 
Government, and one is owned by a company. The 
Government docks are at Meter British Columbia ; 
Kingston, Ontario; and Levis, Quebec. The private 
dock is at Halifax, Nova Scotia, and has received sub- 
sidies from the Imperial and Canadian Governments, as 
well as from the municipality of Halifax. The subsidies 
amount to 61807. per annum, of which the Canadian 
Government finds 2000/.. ‘The length of the Esqui- 
mault dock is 430 ft. ; that of the Kingston dock, 305 ft.; 
that of the Levis dock, 600 ft.; and that of the Halifax 
dock, 585 ft. The entrance width to the Esquimault dock 
is 65 ft. ; that to the Kingston dock, 69 ft.; that to the 
Levis dock, 62 ft.; and that to the Halifax dock ; 89} ft. 
The depth of water on the sills is :—Esquimault dock, 
26 ft. 8in.; Kingston dock, 16 ft. Gin. at high and 
14 ft. 6in. at low water ; that of the Levis dock, 26 ft. 6in.; 
and that of the Halifax dock, 30 ft. The cost of the 
anadian Government docks was as follows :—Esqui- 
mault, 1,173,605 dols. (including 243,333 dols. contributed 
by the Imperial Government) ; Kingston, 511,381 dols. ; 
and Levis, 971,593 dols. A fifth graving dock is in course 





of construction at Collingwood, Ontario. 
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ComPpILep ry W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 


The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated, 

Where inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italics. 

Copies of Specifications may be oMained at the Patent Office, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Of of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts, 


ELECTRICAL APPARATUS. 


beg , a Me sr gh tees London, and the Sim- 
plex n Company, Limited, Birming- 
ham. Metallic Conduits. (6 Pos.) December 30, 1903. — 
Thisinvention relates to metallic conduits for electric-light cables 
and has reference more particularly to that class of metallic con- 
duit now well known as “simplex” conduit. The object of the pre- 
sent invention is to so modify the ordinary “ simplex ” system as to 
obtain a metallic circuit throughout the conduit without having of 
necessity to use the “‘ simplex ” screwed conduit. The metallic con- 
tact is obtained by providing what may be termed a differential 
split bushing—differential in the sense that at one end a it is plain 
and larger in diameter than the conduit B it is designed to con- 
nect, and embraces the plain part of the latter, externally, and at 
the other end a! smaller than the fittings—say C, which is a 
coupling—to which such conduit is to be attached, and into the 
interior screwed part of which the smaller end screws. It is not, 
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however, constructed after the manner of a reducer, inasmuch as 
it is designed to connect conduit and fittings of the same size 
throughout. It is necessary that the plain bore of the bushing 
shall make atight joint with the plain part of the conduit from 
which the enamel has been removed, and with this object in view 
the bushing is split, either with one cut d from end to end, or with 
two or more cuts d! extending through the plain part, but not 
through the screwed part. Where the external diameter of the 
plain part is reduced to the smaller diameter of the screwed part, 
the configuration is conical, as shown at a3, the smaller diameter 
of the coned part being near the screwed part. When the bushing 
is screwed up in the fitting, this coned part bears against the 
edge of the fitting, and the plain part is, by the conical wedge 
action, forced into intimate and binding contact with the plain 
part of the conduit which it embraces. (Accepted November 9, 
1904.) 


23,853. E. Du Bois and the Reason Manufacturing 
Company, Limited, Brighton. Electricity Meters. 
{7 Figs.) ovember 3, 1903.—By means of this invention, as 
soon as a definite amount of electricity has passed through the 
instrument, a mechanism, such, for example, as a spring-driven 
clock, is brought into play and upsets or tilts the mercury electro- 
lytic device so as to reset the instrument and place it in position 
for subsequent action. The movement.of the electrolytic device 
may actuate a mechanical or electrical counter or integrating 
device. 1is a glass vessel consisting of a tube bent on itself so 
that the said tube is continuous. In one part of this tube, prefer- 
ably in an enlarged portion 2 thereof, is placed a surface-tension 
grid 3, as specified in Patent No. 26,686, of 1902, and above this 





(23.€53) 


zrid is placed a quantity of mercury designed to form the anode 
of the electrolytic device. Under this grid is placed a platinum 
cathode 5, and through the glass are sealed platinum wires 6, 7 
connected to the electrodes. The rest of the tube is filled, or 
nearly filled with a solution of mercurous nitrate. The electro- 
lytic device thus constituted is mounted upon the arbor 8 ofa 
clock by means of a frame 9 in such as to be capable of 
being rotated by the spring which drives the clock. When cur- 
rent flows, the mercury drops from the cathode and flows to 
another part of the tube, where it collects. When a sufficient 
‘uantity of mercury has thus passed to another part of the tube, 
the centre of gravity is changed, and the action of the detent 10 
i$ Overcome and the escapement of the clock released. The 





arrow Secu a complete revolution, and in doing so the mercury | stationary at the mouth of the mould or be mounted to deliver 
flows through the continuous tude from the tion in which it | first from about 6 in, above the bottom of the mould, and adapted 
was deposited back to its position upon the surface-tension grid. | to travel upwards therein. In order to exert pressure upon the 
When the vessel has made a revolution, further movement is pre- | mass of gun-cotton there may be provided two pistons adapted 
vented, as the detent 10 has again come into engagement with the | to fit in the mould, and to be moved towards each other from 
escapement-wheel, and there is no weight of mercury to move posite ends thereof by rams n and o; one of these pistons n has 
the detent and escapement-pallet. (Accepted November 16, 1904.) | the feed-pipe p secu to it and adapted to allow the pulp to 
= therethrough, and the other carries the perforated bottom m 
y employ ing a suitable amount of suction and pressure not only 


spring of the clock now rotates the vessel in the direction of the the pulp therethrough. This distributor may either be mounted 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


403. G. E. Grieve and W. C. Fostien, Bonningte » 
Edinb h. Gas-Governors. (38 Figs.) wenn AA, md 


This — relates to that type of gas-governor which has al 
controlling-bell working in a liquid seal, either of water or of 
mercury. In carrying out is invention, according to one 
arrangement, there is combined with the controlling-bell A a 
double beat-balanced valve A, which controls the passage of 

from the inlet B to the outlet B! of a valve-box. This valve 
consists, preferably, of two cones joined together at their apices, 
the bases forming the valves closing against valve-seats in 
the box. Either or both of these seats may be made with a 
cylindrical extension ©, C! to act asa guide for the valve, openings 
being formed through such guides to permit the to pass from 
the inlet to the outlet when the valve is open. e valve spindle 
extends downwards to tlie controlling-bell A, working in its liquid 
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seal in a chamber C® on the underside of the valve-box. This 
chamber is on the outlet side of the governor, so that the pressure 
of the gas, on that side only, can act on the top of the bell ; thus, 
although the inlet ay a may be considerably higher than is 
now generally practised in gas distribution, a secure seal can be 
obtained with a paratively shallow bell, and the valve being : y 
balanced in itself, the controiling-bell may be of any convenient | °@" the air be successfully extracted and the fibres uniformly laid 
diameter. Adjustment of the governor to give the required by the extraction of water through the perforated bottom, but 
outlet pressure may be accomplished by means of air pressure the mass can be so compressed as not to require for its final 
acting on the underside of the bell, the air being led from any | Pressing a mould of updue a pe , By subjecting the blocks to 
suitable separate pressure-holder through a central pipe D pro- | €24 pressure, as described, and as is preferred, the block is also 
jecting up into the interior of the bell; or adjustment may be | Siveu the requisite strength to prevent it, while being trans- 
made by means of weights E! acting directly, or through a lever, ferred from the forming-machine to the press, from falling away, 
on the bell, in which case the weight of the bell may be partly or and so cracking at or near the ends, and in that way admitting 
wholly counterbalanced by means of a float G, formed in the | i? which would not be expelled by the final pressing. (Sealed 
under part of the bell. (Accepted November 16, 1904.) October 11, 1904.) 


6916. A. Reichwald, London. (Fried. Krupp Aktien. 
GUNS AND EXPLOSIVES. Gesellschaft, Essen, Germany). Percussion-Fuses, [5 Figs ) 
March 22, 1904.—The present invention relates to percussion- 

17,414. G. W. Bell, Ipswich. Gun-Cotton Blocks. fuses, with safety devices, which are thrown out of action by the 
(2 Figs.) August 11, 1903.—This invention relates to the pressing | inertia produced by the rotation of the ——— and the object 
of blocks of gun-cotton, and it has’ for objects to render the | Of the invention is to provide a percussion-fuse, the safety device 
density of a block more uniform from end to end than has hitherto | of which will retard the release of the fuse and thereby prevent 
| been the case, and to produce a given average density with con- | sar nas grad explosions within the gun from taking place. The 
| siderably less pressure than has heretofore been required for the | desired end is attained by so positively controlling the movable 
purpose in question. 1 is a horizontal receiver which is fixed to | part of the safety device that its release shall be effected by a 
a base 2, to which are also fixed the cylinders 3 of two hydraulic | combination of an advancing and a rotary movement. The fuse 
plungers 4. The plungers 4 are also provided with heads 5 that | consists, as usual, of the fuse body A, the firing-pin carrier B, 
fit within a mould 6 held by means of liners 7 centrally within | and the plunger C. The latter is provided with an extension o? 
the receiver 1. The plungers 4 can, independently of each other, | of the form of a segment of a hollow cylinder. The extension c? 
be moved longitudinally within and in relation to the mould 6| is open on the right-hand side, and on the side diametrically 
while acting upon the opposite ends of the block of gun-cotton | opposite to this opening has a perforation c%, the axis of which 
so as to compress it between them. To facilitate the insertion | is perpendicular to the longitudinal axis of the fuse. The mov- 
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| and the removal of the mould 6, the upper part of the cylindrical 
portion of the receiver 1 is hinged to the lower part, one of the 
rods 8, by means of which the two hydraulic cylinders 3 are 
secured together, serving as the hinge pin for —t the 
upper part of the cylindrical portion of the receiver to the lower 
part thereof. For fastening together the upper and lower parts 
of the receiver in their ition of closure, there is provided, at 
| the side opposite to that on which is the hinge, a device similar 
| to that described and shown in the complete specifica‘ion of 
| another application for Letters Patent—No. 17,890, of 1903. In 
| the example of apparatus shown in the drawings, the receiver is . 
| provided with means, similar to those described in the said specifi- | abe part of the safety device consists of a bolt D working ina 
| cation, for making water-tight joints between the rams and the | passage a‘ in the body of the fuse. This passage, the axis of 
ends of the receiver and between the fixed and movable parts of | Which coincides with the axis of the passage o, extends through 
the receiver. (Sealed October 18, 1904.) the wall of the fuee body opposite the open side of the extension 
<2, and is closed outwards by a sheet-metal cap E. The safety 
17,415. G. W. Bell, I ch. Gun-Cotton Blocks. | bolt consists of a cylindrical portion d! and a substantially 
[6 Figs.] August 11, 1903.—This invention relates to the forma- | conical portion d2. The cylindrical portion d! has a double- 
tion of comparatively long blocks of gun-cotton, such as it has | threaded screw upon it, which works partly in the similarly 
hitherto been usual to build up of pieces. Apparatus suitable for | screw-threaded passage a‘ in the body of the fuse. When the gun 
| forming gun-cotton blocks according to this invention comprises | is fired the safety bolt D obeys the momentum set up and enters 
a mould a of uniform cross-section, and having a perforated | with its screwed portion so far into the passage a+ in the body of 
so pase wall and = ends. The peripheral wall is surrounded | the fuse that the free end of its portion d? leaves the passage c’ 
| by a casing 6 in an air-tight manner, whilst to the upper end a | provided in the extension c? of the plunger. The plungeris then 
| feed-pipe p is connected, also in an air-tight manner, and the | released from the safety catch and the fuse is now “live,” Fig. 2. 
| lower end is provided with a removable orated bottom m, to | The friction set up between the screw-th: of the safety bolt 
| which is attached in an air-tight manner a connection ¢ for a suit- | and the thread of the body of the fuse when the safety bolt is re- 
| able air-exhauster. The id is preferably provided with a suit- | leased acts asa brake, and the conversion of the fuse from ‘‘ safe” 
; able distributor, as one adapted to be rotated by the passage of | to “live” is retarded. (Accepted November 16, 1904.) 
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| 
MACHINE AND OTHER TOOLS, SHAFTING, &c. 


ois. Peter 
r 2, 
October 9, ra amis invention relates to power-hammers 


are actuated by elastic fluid under pressure. In a preferred F 


arrangement there is utilised for the purpose of geucere Ge up- 
stroke of the hammer-head the air or elastic fluid which caused 
the hammer to strike the downward blow. A is a cylinder into 
which high-pressure air is admitted to act upon the piston D 
attached to the hammer-head, for the purpose of driving down 
the hammer-head to deliver a blow. B is a cylinder of larger 
sectional area, into which air under pressure is admitted below 
the piston E for the purpose of raising the hammer-head. F is a 
piston-rod connecting the two s together and passing 
through a closely-fitting hole in the partition G, which separates 
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the two cylinders, J is a piston-valve, which can be moved longi- 
tudinally by means of the hand-lever R and connecting-rod 8. 
The valve J controls four passages K, I, L, H. K is the passage 
through which air at high pressure is admitted to the valve- 
chamber, lis a passage leading from the valve-chamber to the 
hammer-cylinder A. is a passage communicating with an 
auxiliary reservoir, which is supplied with air at some lower pres- 
sure by any convenient means; for instance, it may be supplied 
with air from the high-pressure supply-pipe through a pressure- 
reducing valve. H isa passage leading to the cylinder B. The 
valve J, as shown, is an ordinary cylindrical piston-valve and is 
provided with an annular recess N. By sliding this valve into 
various positions the flow of air through the passages K, L, I, H 
may be so controlled as to produce the desired effects. (Accepted 
November 16, 1904.) 


MOTOR ROAD VEHICLES. 


2109. J. H. Mann and Mann’s Patent Steam-Cart 
and Wagon Company, Limited. Wheels. [4 Figs.) 
January 28, 1904.—-This invention relates to the construction of 
the wheels of motor-propelled vehicles, in which the tyre and 
tread of the wheel are formed of a series of wood blocks or seg- 
ments. In this invention the wood blocks or segments a, prefer- 
ably with the grain at right angles to the tread, are fitted toa 
polygonal centre d, the adjoining ends of the blocks butting close 
up against each other, and the joints between the blocks being 
radial. Each block is secured in place by ascrew or bolt e passing 
through the rim of the So wheel-centre and into the block. 
To prevent the splitting of the blocks, plate segments / are bolted 
or clamped against the sides of the blocks and of the rim of the 
wheel-centre. The ends of the plate segments either overlap each 
other or are a sufficient distance apart in order that they may be 
drawn inwards towards the centre of the wheel, so that they will 


, 1 
not come into contact with the road as the blocks are worn down | and the motor is therefore in motion, the magnet 8 attracts the | spring or bar n. 


and the diameter of the tread reduced, but their outer edges can 
be kept at a given distance from the tread of the wheel. The 
bolt-holes in the plate ents f are slot-holes h, with their 
length in directions el to the radial centre lines of the 
segments. Sheet-metal filling or cover-pieces may be fitted against 
the sides of any of the blocks over the parts left unprotected by 


| 
Limited, and G. J. Gibbs, Bedell, 
wer- ing} | ff tact Traction System. [ 
Po ere. (5 Figs.) | —This invention relates to a device whereby the fact that a car is 





the gape or spaces left between the plate segments or by the ends 
of the plate segments. In some cases an annular plate may be 


RAILWAYS AND TRAMWAYS. 


351. W, Griffiths and B. H. London. Sur- 
ace-Con' 1 Fig.} January 6, 1904. 


ust about to leave behind it a stud in a “ live” condition will be 
mmediately announced to the driver, and the device is made to 
intercept the current to the propelling motors. @ represents a 
plan view of an elongated pole of a et carried on the vehicle, 
which pole travels above asuccession of studs fixed in the ground, 
these studs, on the transmit of the magnet, being adapted in an 
automatic manner to be placed temporarily in electrical connec- 
tion with the supply cable and the car travelling above. When 
such counnetion tan been made, an electric circuit will be com- 
pleted as follows :—The current will enter the car from the supply 
cable at b and proceed along the wire c to the controller d, and at 


the will of the driver, to the propelling motor f. From the 
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motor, the current will flow to a contact A, and when a gap 
between the contact A and a contact ¢ is bridged by the armature 
of an electro-magnet k, the current will find a way to earth through 
the coils 1, arranged in series, and energise the magnet carried by 
the car. The above represents the normal conditions of things. 
The safety-device circuit is arranged as follows :—At each end of 
the car brushes p are suspended in such a manner as to make 
contact with each of the stud-heads over which the car passes. 





These brushes are electrically connected with the winding of the 
electro-magnet k. If a stud has been left in a “ live” condition, a | 
current will flow from such a stud through the winding of the 
electro-magnet k to earth. The flow of this current will be very 
temporary, for the energising of the magnet k which will result 
will cause the armature j to be attracted and sever the circuit 
through the motors, intercept the propelling agency, and prevent 
the continuance of the journey. (Accepted November 16, 1904.) 


15,869. Siemens Brothers and Co., Limited, West- 
minster, London. (Siemens and Halske Actien-Gesellschaft, 
Berlin, Germany.) Electrically - Operating Railway 
Points. [5 Figs.) July 16, 1904.—One part of the present 
invention relates to an arrangement for preventing the interrup- 
tion of the circuit of the motor operating the points while the 
points are being moved and until they are home. For this pur- 

e there is inserted in the motor circuit an electro-magnet, 
which, when the said circuit is closed, either directly holds the 
armature of the circuit-breaking magnet or by controlling a 
switching device renders the circuit-breaking magnet of no effect 
whilst the motor is running. The circuit-breaking magnet 6 is 
nominally continuously excited by current which flows from the 
battery through wire 2, resistance 3, insulated rail 4, 5, and the 
magnet 6 to earth. Thus the armature of the magnet is con- 
tinuously attracted, and the motor circuit completed at the 
break 9 by a bridge-piece carried by the armature lever. The | 
motor circult is from the battery through the magnet 8, the | 
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| 
bridge-piece, the break 9, the switch 10, and wire 11 and 12, 
according to the position of switch 10, the switch 13, the motor | 
14, and to earth. In the position of parts shown, the motor, and 
therefore the magnet 8, is without current. If a vehicle now 
runs on to the insulated rail, the magnet 6 is short-circuited 
through the axle of the vehicle and earth, whereupon the arma- 
ture lever of the magnet 16 ceases to be attracted, and the end 
of it which carries the Lge mt ened falls, thus breaking the motor 
circuit at 9, so that it is ——— to put the motor in action. 

en 


If, however, at the moment w! the vehicle runs on to the insu- 
ated rail, the motor circuit is closed by the switches 10 and 13, 
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armature lever of ey a 6 and keeps the break 9 bridged, even | 
though the magnet 6 is no longer energised. The motor circuit | 
thus continues closed until it is opened by operation of switch 13 
or 10. As soon as this happens the armature lever falls away 


rail. (Accepted November 16, 1904.) 


clam against each side of the blocks and of the rim of the | STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


wheel-centre, and either the blocks packed out as they are worn 
down, or the annular plates are allowed to wear down with the | 


rings. (Accepted November 16, 1904.) i 
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28,383. Clarke, Chapman,and Company, Limited, 


and W. A. Woodeson, Gateshead-on- e. Steam-. 


from magnet 8, and the motor circuit is opened at break 9, and 


cannot be again closed so long as a vehicle is on the insulated 


Boilers. [12 Figs.) December 24, 1903.—A boiler according to 
this invention comprises a number of sections, each comprising 
an upper or steam and water drum and a lower or water drum 
with straight connecting water-tubes arranged in groups or nests 
and expanded into flat portions pressed out of the walls of the 
drums, for instance, by hydraulic pressure. The boiler illustrated 
comprises a furnace a, a combustion chamber b, three lower 
water-drums d, three corresponding upper steam and water- 
drums ¢, straight water-tubes f connecting the drums d and e, and 
a flue g at the rear of the boiler. The water-tubes / are located in 
the path of the gases in a chamber h between the furnace a and 
the flue g, so that the from the furnace flow amongst the 
tubes f. The three pairs of lower and upper drums d, e, connected 
by tubes Jf, constituting sections, are arranged transversely, one 
behind the other, baffles i, which extend alternately upwardly and 
downwardly, being so arranged between the sections as to pre- 
vent the direct flow of the gases to the flue and cause them to pass 
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effectively amongst and along the several sets of tubes. The 
drums d and ¢ are of such a length as to extend the whole width 
of the boiler. The tubes f are arranged in groups and are ex- 
panded into integral, flattened, outwardly-pressed portions k of 
the walls of the drums. The flattened portions & are at right 
angles to the tubes. In the drums e, opposite to each group of 
tubes f,a manhole m is formed. Circulating pipes n are fitted 
between the several drumsd ande. The tubes / of the rear sec- 
tion are vertical, or approximately so, and the others more and 
more inclined as they are nearer the furnace a, the —— drums ¢ 
being spaced apart at a greater distance than the lower ones. 
Steel necks p connect the upper portions of the drums e toa 
common large steam-drum g. By connecting straight tubes to 
flattened portions of the drums, those connecting each pair of 
drums may be of the same length, and, in some cases, all the 
tubes f in the boiler may be of the same length. (Accepted 
November 9, 1904.) 


MISCELLANEOUS. 


21,452. S. H. H. Barratt and the United Asbestos 
Company, ted, London. Waste-Oil Filter. 
{4 Figs.] October 6, 1904.—The object of this invention is to 
construct an apparatus in which the filtering medium through 
which the waste oil passes is fixed in such a position and con- 
structed in such a manner as to keep it as free as possible from 
the accumulation of the impurities eliminated from the oil during 
its passage through the said medium, and to render the renewal 
of the said medium of easy accomplishment. ais the filter- 
vessel divided into two parts by the partition ). The dirty-oil 
receptacle is indicated by the letter d, and the receptacle for 
clean oil by the letterc. The hollow frame e supports the front 
grid f, on which is stretched the woven fabric, the grid and 
fabric being held against the opening of the hollow frame by 
means of the removable spring or bar 2 supported from the sides 


of tke vesseld. The grid g slides within the hollow frame on the 











(es 


stud p screwed into the front me f. The handle A, when turned 
on the stud p, moves the grid g forward, compressing the fibrous 
or porous filtering medium k between it and the front grid f to 
the required density. The whole of the filtering medium, in- 
cluding the grids, can be removed by simply removing the 
The fibrous or porous material can be renewed 
by simply unscrewing handle / and removing back grid g, and the 
material is then accessible from receptacle c. The dirty or waste 
oil is thrown on to the upper surface of the strainer s within the 
lid t, and falls into the receptacle d, the coarser impurities being 
left behind on the upper surface of the strainer. The dirty oil 

s through the woven fabric and grid /, smaller impurities 
being left on the surface of the fabric, and falling from the sur- 


| face to the bottom of the receptacle. The oil then passes through 


the fibrous or porous material k, and so through grid g into the 
clean-oil receptacle c, which it reaches in a more or less pure con- 
dition, depending on the time allowed for filtration, the density 
of the media, &c. (Accepted November 16, 1904. 
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THE COMPOUND STEAM-TURBINE. 


In a compound turbine the temperature falls by a 
series of steps. The section of a turbine included 
between the AR. at of one temperature step and 
the beginning of the next drop in temperature we 
shall call a ‘*‘ stage.” In a compound impulse tur- 
bine of the Rateau or ‘‘ Allgemeine ” types, each 
stage thus includes one set of guide-blades and one 
set of buckets, whereas in the Parsons turbine each 
set of guide-blades constitutes a stage, as does also 
each set of buckets. That is to say, in an impulse 
turbine one stage includes both a set of guide- 
blades and a set of buckets, whereas in a Parsons 
turbine each stage is either a set of guide-bladés or 
a set of buckets ; but-one stage’ does not, in our 
definition, include both. In the Curtis turbine, 
on the other hand, there are generally three or 
four stages, and each stage includes, perhaps, as 
many as four sets of guide-blades and four sets of 
buckets. In the De Laval turbine there is one 
stage only, which includes beth a set of guide- 
blades and a set of buckets. In what follows we 
propose to show that if the over-all internal 
efficiency of the turbine, as a whole, is known, we 
can deduce from this the frictional loss in each 
stage. We shall next show that if the total fric- 
tional losses per stage are thus determined, and 
if at the same time we determine by experiment 
the bucket speed at which these losses are least; 
we can then divide these losses in due proportion 
between the guide-blades and the buckets. 

It may be a convenience: to some of our readers 
if we recapitulate here some principles of elemen- 
tary thermo-dynamics. On the present page we 
print.a table giving, amongst other properties of 
saturated steam, the liquid entropy, which we shall 
denote by ¢:, and the steam entropy, which we 
shall call ¢, The total entropy of the steam is the 
sum of the liquid entropy and the steam entropy. 
We shall call it ¢, and @ = qi + x. 

If, as in Fig. 1, we plot down against the absolute 
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temperature the liquid entropy q; and the total 
entropy $ of the steam at the different pressures, 
we get the two curves A BC and DE F, which have 
some remarkable properties. If we take any point 
B on the curve A BC, and drop to the base line the 
perpendicular B H, then the area I A B H is equal 
to the sensible* heat of 1 lb. of steam at the tem- 
perature corresponding to B, in this case 820 deg. 
absolute. That is to say, this area is equal to 332.13 
heat units. The area is measured by multiplying its 
average height on the temperature scale by the 
distance IH measured on the entropy scale. If 
through B the horizontal line G E is drawn to cut 
the curve DEF at E, then, if the perpendicular 
EJ is drawn, the area BEJH is equal to the 
latent heat of 1 lb. of steam at this temperature— 
that is, to 859.40 British thermal units. 

Hence the whole area [A BE J is equal to the 
total heat of 1 Ib. of steam at 820 deg. absolute, or 
1191.53 heat units. If, now, another horizontal 
line KLM is drawn at the temperature 560 deg., 
Say, the area L BEM is equal to the number of 
units of heat which would be turned into mechanical 
work in a perfect steam-engine of any kind working 
between these limits of temperature. In the 
example taken, it will be seen that about 27 per 


“ By the “sensible” heat of steam we mean the differ- 
ence between the “total” heat of the steam and the latent 
heat. By the “total” heat of the steam is meant the 
number of units required to produce 1 Ib. of steam at any 
Specified pressure, starting from water at freezing-point. 
Hence the sensible heat of the steam may also be defined 
as the number of heat units uired to raise 1 lb. of 


water from freezing-point to the temperature of the 
&team, 


cent. of the total heat of the steam at 820 deg. 
would thus be turned into work. The area LB EM 
may be called the ‘‘ available heat,” meaning by 
this the number of heat units which are available 
for the production of mechanical work. We shall 
denote it by w. 

Now it is obvious from the diagram that the area 
LBEM is the sum of the two areas LBO and 
OBEM. If we denote the higher temperature by 
T, and the lower by T,, then it is obvious that the 
area OBEM is equal to ¢, (T, — T,), a being 
the steam entropy at the temperature T,. Similarly, 
the area LB O is equal to the whole area I ABH, 
less the two areas IALN and NLOH; but 
IA BH is equal to h,, the sensible heat at the 
temperature T,, and A LNIis equal to the sensible 
heat at the temperature T,—that is, h.—whilst the 
area LOHN is equal to T, ($i: — di2), where 
gu = 1H, or the liquid entropy at T,, and dy. is 
similarly the liquid entropy at T,. 

Hence, finally, the available heat 

u = h,—h,—T, (¢n-Gm)+on(T,-Ty) ~ (1) 

This important equation makes ‘it possible to 
calculate by means of Table I., annexed, the 
number of heat units which an ideal engine work- 
ing between any two limits of temperature would 
turn into work for every pound of steam passing 
through it. For example, with T, = 820 and T, = 
560 deg. absolute, it will thus be found that u = 
319.65. That is to say, that a perfect steam-motor 
working between the above limits of temperature 
would turn into mechanical work 319.65 units of 
heat for every 1 lb. of steam passing through it. 

In calculating the liquid entropy in the above 
table, the values of the specific heat of water given 
by Professor Callendar in his article ‘‘ Calorimetry,” 
in the recent supplement to the ‘‘ Encyclopredia 
Britannica,” have been used. These are a little 
lower than those of Regnault, which are there 
stated to be too high. If ¢ be the specific heat of 
water, the formula 


e = .5277 T** (T = absolute temperature)* . (2) 
will be found to give results agreeing well with 
Professor Callendar’s values for all temperatures 
between 60 deg. and 400 deg. Fahr., which covers 
the range required in steam-engine practice. With 
this value for the specific heat’ we get for the 
sensible heat 


h=.4798T!! — 437.34. . . (3) 
Whilst the liquid entropy 
ox = 5.277 TY - 9.8064 .  . (4) 


¢, is, of course, simply * » where L = the latent 


heat, and T the absolute temperature. 

The formulz above given have been used in 
compiling the annexed table, and will be adopted 
in what follows. 

The mechanical work for which the u units of 
equation (1) are available may be either the work 
of driving a piston or may simply be the accelera- 
tion of the mass of steam itself. Hence if satu- 
rated steam escapes from an orifice, the absolute 
temperature on one side of which is T, and on the 
other T,, the maximum possible velocity of flow is 
such that the kinetic energy of 1 lb. of the steam 
(measured in heat units) is equal to u, as given by 
equation (1). In other words, the maximum pos- 
sible velocity of flow from an orifice in feet per 
second is 

v=23Vu . . ‘ - (5) 

So long as the pressure on one side of the orifice 
is not more than about double that on the other, 
this velocity is closely approached, provided the 
orifice is of suitable form, and discharges into 
free unobstructed space. For greater pressure 
ratios, however, the steam is not fully expanded by 
the time it is clear of the orifice, and thus the jet, 
once clear, expands in all directions, and by this ex- 
= the velocity of the jet is but little increased 
neyond what it was at the moment of issue. By 
using a divergent nozzle this lateral expansion of 
the jet can be avoided, and the whole of the work 
of expansion down to the lower temperature is then 
available for increasing the kinetic energy of the 
steam, and the final velocity is, as before, nearly 


v = 2233 Vu. 
In practice the friction of the orifice absorbs 
some of the kinetic energy of the jet, degrading it 





* The absolute zero has been taken as — 459.4 deg. 
on the Fahrenheit scale, which is the same as — 273 deg. 





on the Centigrade scale. 
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760 | 67.77 |270.42| 902.25 | .4376 |.00184 |1.1873 
.67| 895.11 | .4510 |.001382 |1.1626 
730 | 90.65 |200.94| 887.97 | 4642 |.00131|1.1385 
790 | 104.2 301.22) 880.83 | .4773 |.00130|1.11F0 
800 | 119.2 |811.51| $73.68 | .4908 |.00128|1.0921 00228) 3.679 
54 | .5031 |.00126|1.0698|.00217| 3.250 
820 | 154.8 (382.13) 850.40 | .5157 -00125 |1.0481 |,u0212| 2 878 
830 | 175.3 (342.48! 852.26 | .5282 |.00124/1.0269/.00207| 2.560 
840 | 197.9 352.83) 845.12 | .5406 |.00123/1.0062/.00208; 2 284 
850 | 222.2 |363.18) 837.97 | 5529 |.00121| .9859|.00198| 2.048 
860 | 248.7 (373.52) 830.83|.5650| .. | .9661| .. | 
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520 260 | 28.89) 1073.66 | .0561 |.00188 |2.0646 |.00524 |1208.6 
530 882 | 38.76) 1066.51 | .0749 |.00185 2.0122|.00505 | 837.8 
540 | .528| 48.65| 1069.37 | .0084 |.00182/1.9617/.00486 | 619.9 
560 | .716 | 58.66) 1052.23 | .1116 |.00179|1.9131 |.00469 2 
560 | 967 | 68.49) 1045.09 | .1295 |.00176 |1.8662|.00453| 346.0 
570 1.285 | 78.48] 1087.95 | .1471 |.00173/1.8209'|.00487 | 264.2 
580 | 1.706 | 88.39| 1080.80 | .1644 |.00171|1.7772|.00422 202.0 
590 2.242 | 98,37} 1023.66 | .1815 |.00168/1.7353).00408| 155.0 
600 | 2.918 |10°.87| 1016.52 | |1988 |.90165 |1.6942 |.00395| 121.6 
610 8.694 |118.38| 1009.38 | .2148 |.00163|1.6547 00382) 97.21 
620 | 4.810 |128.41 1002.24 | .2311 |.00161 1.6165 |.00370| _ 75.85 
630 6.075 |188.46|° 995.10 | .2472 |.00T58 |1.5795|.00858| 60.79 
640 | 7.609 |148.52| 987.95 | .2630 |.00156/1.5437|.00847| 49.14 
650 9.455 |158.59| 980.81 | .2786 |.00155 1.5090 |.00887 | 40.04 
660 | 11.66 }168.69 973.67 | .2941 00152 | 1.4753 |.00827| $2.85 
670 | 14.29 |178.80)* 966.53 | .3098 |.00160|1.4426/.00317| 97.12 
680 | 17.39 |188.92 | .2843 |.00148 |1.4109/.00808| 22.58 
690 | 21.10 |199.06| 952.25 | .8391 |.00146/1.3801!.00299| 18.85 
700 | 25.25 |209.21) 945.10 | .3537 |.00144/1.3502/.00291| 15. 
710 | 30.16 |219.38| 937.96 | .3681 |.00142/1.3211|.00288| 13.41 
720 | 35.83 |229.56! 980.82) .3883 |.00141|1:2928'.00275; 11.40 
730 |. 42.33 |239.75| 923.67 | .3864 |.00139/1.2653/.00267| 9.747 
740 | 49.76 |249.97| 916.53 | .4108 |.00137 |1.2886|.00260| 8.371 
750 | 5821 |260.19) 909.39 | .4240 |.00136|1.2126|,00253| 7.222 
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into heat, this heat going to increase the dryness 
fraction of the steam. Taking the ideal case of 
no frictional losses, the dryness of the steam 
after expansion from its pressure at 820 deg. 
absolute to its pressure at 560 deg. absolute is 


represented by the fraction = Fig. 1. This dry- 


ness fraction is generally called x. 

Hence a — steam-engine taking dry saturated 
steam at 820 deg. Fahr. would turn into work the 
heat units represented by the area L BE M, and 
deliver to the exhaust at 560 deg. Fahr. a mixture 
of steam and water, each pound of the mixture 
containing x pound of steam and 1 — x pound of 
liquid water. 

Actually, owing to friction, some of ‘the heat 
theoretically available for producing mechanical 
work is degraded back from that form of energy 
into heat, this heat serving to re-evaporate some 
portion of the 1 - x pound of liquid water, which ina 
perfect engine would be delivered to the condenser, 

If the dryness fraction of the steam at exhaust 
is known, and the losses due to radiation and to the 
kinetic energy remaining in the steam at exhaust 
are also known, or are so small as to be negligible, 
the amount of heat turned into work can be calcu- 
lated. Thus if x be the dryness fraction, the heat 
carried away by each pound on exhaust is « L,+h, 
B.T.U. The heat in 1 Ib. of steam at admission was 


The difference of these (if radiation losses, &c., can 
be neglected) is evidently equal to the ‘‘ indicated ” 
mechanical work done per pound of steam, 


or w=L, +h, —x Le— hg. 
The ratio may be called the Willans efficiency 
u 


of the engine or other motor. 

If we adopt for ‘‘a stage” of a compound turbine 
the definition given at the commencement of this 
article, then at each stage a certain amount of heat 
is theoretically available for producing mechanical 
work. 

Consider in the first case a turbine in which no 
energy is carried over in the shape of kinetic 
energy from one stage to the next. This type 
is closely approached by some of the turbines built 
by the Allgemeine Company. In that case the 
whole of the flow through the guide-blades is due to 
the temperature drop—that is, the energy producing 
flow is simply the u units of “‘ available” heat. A 
portion only of this available heat is actually turned 
into mechanical work, the rest, as just explained, 
goes towards drying the steam. Weshall therefore 
assume that k u units are thus wasted, where k is a 
fraction. The Willans efficiency of the stage may 
then be written 

— {l-k)u 
= =~ 

u 
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The total Willans efficiency of the turbine as a 
whole depends on the loss at each stage. If there 
is-one stage only, it is simply (1—k); but if there 
are more stages, it is somewhat greater than this, 
since part of the frictional loss in one stage is 
avajlable for producing work in subsequent stages. 

If we denote by 1, the efficiency of a turbine as a 
whole when there are an infinite number of stages, 
then the efficiency of all actual turbines must ‘lie 
between 1—k and 7 &. 

. It is not difficult to calculate 7, since we have 
sitaply to find the dryness fraction of the steam at 
the end of an infinite number of stages, in each of 
which the fraction k of the heat theoretically avail- 
able for producing work actually passes away as 
heat. 

Referring to Fig. 2, which represents a tempe- 
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rature entropy diagram, it will be noted that owing 
to the re-evaporation above mentioned the dryness 
fraction of the steam at any stage of the turbine 


will be not the fraction 7 » a8 in an ideally per- 


fect turbine, but-the fraction rT! the locus of M 


4 
being the curved dotted line, and not the vertical 
CH. If the drop of temperature to the next stage 
is —dT, the heat available for producing work in 
this stage is IMx.-—dT; or taking ¢, as the total 
initial entropy of the steam (= AC on the diagram), 
du=—(¢,—@ +,Z).dT, 


fr being, of course, the distance I N, whilst Z = 
M 


Of this available heat the fraction kd u is, by 
hypothesis, wasted in friction, so that at the next 
stage the entropy is increased by the amount d Z, 
where TdZ=kdu. 

We thus have 
TdZ=-k(%— + Z)aT, 
or 

at + kL=—k(G,- 0), 
whence 
res + kZTH1=-k(g,-g ) TH 


—i.e., 
d , 
a2lare \=x—kld, - kl; 
sal 2 T ) (? —¢:)T 


or 
ZT! =A~- 9, TH+ kfm THaT. 
Substituting from equation (4) 
ox = 5.277 T® — 9.8064, 
a A 9.8064 10k 
Se nS ghe1 es © 
The constant A is determined by the fact that 
when T = T,, Z = 0. 
Knowing Z, we have for the dryness fraction at 
any temperature, T,, say, 
ee es (7) 
Pee 
To take an example, let the ‘‘ admission” tem- 
rature of the saturated steam be 820 deg. abso- 
ute; the corresponding pressure will be about 
155 lb. absolute. The condenser temperature 
may be, say, 560 deg. absolute, corresponding to a 
vacuum of about 28 in. Then, if one-fifth of the 
energy available at each step is returned to the 
steam as heat, k in equation (6) will be 0.2. As 
Z = 0 when T = 820 deg., we have 
=T; 9.8064 _ 3,,,). 
A T( + < 3%) 
Taking the values of @, and g from the table, 
we get 
A = T,? (4.4888) = 17.175. 
At the exhaust temperature-we have 





Iq = A = 4.8396 + 5 ot = 0.0982. 


2 
The dryness fraction by equation (7) is 
wn Git Ze O19, 1.5688 + .0962 — -1295 
Ps2 1.8662 

The heat carried away by the steam is h, + x L 
= 68.49 + 1045.09 « = 926.65 units. 

The difference between this and the total heat 
originally in the steam represents «, the heat units 
actually turned into work. That is 

w = hy + Ly — hg — r= 1191.53 — 926.65 = 264.88, 

The units theoretically available are 

u = hy — he - Te (Gn — G2) + Ga (Ti — To) 

= 332.13 — 68.49 - este aes + 1.0481 (820 — 560) 


Hence 


264.88 = 
319.65 
That is to say, the efficiency of the turbine as a 
whole is some 34 per cent. greater than that of 
each of its elements, If a similar calculation is 
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Values of hk 


made for other values of k, we get the following 
results, from which the curve in Fig. 3 has been 
plotted :— 
k=0 1 2 3 4 5 
No =1 .916 .8286 .7378 .6432 .5455. 

The heat available in any stage of such a turbine 

as that considered is, as has been stated, 
du = (%,-g¢ + Z) dT. 

Hence the total heat which has been available as 
the steam ed through the turbine will be the 
integral of this quantity or 


I Ty 
v-{" (¢,-¢: )dT +| ZdT. 
Te 


T 


Now 
T 
, i (gi- gr ) dT =hy—hy—To(dn — gre). + 


ga (T; ns T:), 
and is simply the w of equation (1). In the case 
just considered, with T, = 820 deg. and T, = 560 
deg. it is 319.65 units. 
Substituting for Z from equation (6) and remem- 


ing that g, = 5.277 T™— 9.8064, 
we get 


. ° 
J 'ZaT = A (T,!-* —T,!-* ) - g (Ty-T,) + 
T2 lx<& 

100 k Fe _1k+11 J 
okt ~ T%*) ~ Fogg ir 2 OO T— Ta) (8) 

Taking, as before, T, = 820 and T, = 560 deg., 
we get the following values of the integral for 
different values of k :— 

«= eS See Se ee ee eee 
4 ZdT=0 5.48 11.05 16.98 22.85 28.84 

2 

The greater the number of stages the more 
closely must the actual efficiency of the turbine 
approach 7 ». From the values given the curve, 
Fig. 4, has been plotted. 

In the foregoing, the work carried away as kinetic 
energy by the steam flowing to the condenser has 
been ignored. This, however, is never high, save 
in single-stage turbines. In the Parsons turbine 
the velocity of the steam never at any point ex- 
ceeds 600 ft. per second, and on leaving the last 
buckets cannot, therefore, be more than, say, some 





220 ft. per second at most. Since v = 223 ,/u, 
it appears that in this turbine’ the energy carried 


away from the last wheel by the steam in the shape 
of kinetic ene does not exceed one heat unit; in 
the Rateau turbine it is, perhaps, two units. 

It is important to note that the efficiency of the 
turbine as a whole depends only on the losses 
of ‘‘available” heat in each section, and on the 
kinetic energy of the steam as it issues from the 
last set of buckets, and only indirectly on the 
kinetic energy of the steam as it leaves the buckets 
in each individual stage. , 

If, now, we pass to turbines in which energy is 
carried over as kinetic energy from the oaeel- 
buckets to the next guide-blades, then the energy 
producing flow through these is the sum of two 


sodleao Unite 
Fig |4. es) ~“ 
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elements—viz., the thermo-dynamic head, due to 
the drop of temperature, and the ‘‘ velocity head.” 
That is to say, the energy per pound of steam pro- 
ducing flow (measured in foot-pounds) is 


E=5, + 778 u, 


where r is the residual velocity with which the 
steam left the buckets of the preceding wheel. 
As before, we may assume that k w units of heat 
are turned into work per stage, and the value of |: 
is at once known if the internal efficiency of the 
turbine as a whole is given. With a fair number 
of stages this internal efficiency can be taken as 
sensibly the same as noo - 

The Rateau turbine is a well-known type, in 
which a sensible amount of kinetic energy is 
carried over from one stage to the next. Pro- 
fessor Rateau has stated the internal (Willans) 
efficiency to be 69-per cent., no allowance being 
made for the loss of kinetic energy from the ‘last 
wheel to the condenser. 

Suppose this turbine to work with saturated 
steam between the temperature limits adopted in 
what precedes—viz., T, = 820 deg., and T, = 
560 deg. Then, out of the 320 units theoretically 
available, 220.8 are turnedinto work. If two units 
are carried away as kinetic energy from the last set 
of buckets, we have 

— 220.8 _ 
Nx 318 69.4, 

Hence, from the curve (Fig. 3) we may take k as 
0.345. That is to say, out of each of the heat units 
‘favailable” at any stage, 0.345 is wasted in guide- 
blade and bucket friction. The losses due to fan 
action, disc friction, and leakage are relatively 
much smaller, and may for the present be ignored, 
being ultimately allowed for in the factor by which 
the ‘‘ indicated ” is reduced to brake horse-power. 
Consider, for example, the turbine illustrated on 
page 865 of our issue of June 17 last. Here there 
are 24 compartments, and the efficiency must cer- 
tainly closely approach ne . 

The wheels in the first six compartments we 
find by scaling the drawing to be 20.2in. in diameter. 
Those in the next eight compartments are 23.6 in. 
in diameter, and those in the last ten vary in dia- 
meter, as shown below. They are all fixed on the 
same shaft, so that the work done by one wheel of 
a set should be proportional to the square of its 
diameter. 

To obtain the heat available at any stage we may 
form the following table :— 


Mean Diameter Number of 
heel. Wheels. 


Diameter Squared 
x Number of Wheels. 


Oe ee Om 


Total... ; 
If U be the whole shaded area of Fig. 2 (i.e., U 
=u+ SZ dT) we have for the heat units available 
at each of the 20-in. wheels 














JAN. 13, 1905. ] 


ENGINEERING. 





39 








2448 U 
AU =6 x 17,350" 
For the intermediate wheels 
4455.U 
&U=g5 17,359" 
and for the last low-pressure wheel 
9766 U 
AU= 17,359" 


We know that wu is 319.65 units, /°Z dT we can 

obtain from the curve, Fig. 4, which for 

k=.345 gives / Z d T=19.5. 
Whence U=339.15 units. 
Hence the heat available in the last low-pressure 
wheel is 22.05 units. There isalso a slight increase 
of “available” heat due to disc friction, but as the 
correction would be under 4 per cent., it may be 
ignored. 

In the actual turbine the low-pressure bucket 
speed is 352 ft. per second. The guide-blade angle 
is 20 deg., and the bucket angle 30 deg. Drawing 
the velocity diagram, Fig. 5, we have the angle 


A 














a=20, the angle 6 = 30 deg., and CB = 352 ft. 
Hence A B the velocity with which the steam should 
leave the low-pressure guide-blades is 


g sine. 104 ft. 

sin (6 - a) — 
per second, and the corresponding kinetic energy 
of the flow, measured in heat units, will be 
20.67 B.T.U. Ignoring the disc friction, the total 
frictional loss in each low-pressure compartment 
will bek AU = .345 x 29.05 = 7.61 units per lb. 
of steam passing. 

The velocity with which the steam enters the 
bucket is represented in the diagram by AC. Hence 
if -=A B we have A C = —- 

sin 6 

If there were no bucket friction, the relative 
velocity with which the steam left the bucket 
would be represented by C D, which is equal to 
AC, and -the absolute velocity of the steam on 
leaving would be C E, the diagonal of the parallelo- 
gram C DE B. 

Owing to bucket losses, however, the relative 
velocity on leaving is always less than C D, say, 
C F =c l, c being a fraction. Then the absolute 
velocity of the steam on leaving the bucket is, of 
course, C G=r, say. 

The energy lost in the bucket is obviously 


v=l, say. 


2 ‘ v sin? a 
(l-ce)= . — c?), 
29 ( ty 2y_ sin?0 ( e 
The kinetic energy carried away is similarly 
2 yh 


29  2gsin?0 ¥ 
[c? ein? a +- sin?(? — a) — 2csina sin(9 — a) cos 6]. 

If the section were taken as a simple turbine 
instead of a ‘‘stage” of a compound one, the total 
loss, below the guide-blades, would then be the sum 
of these two quantities, or 

= v me 6 
29 sin? 6 
[sin?a + sin?(@ — a) — 2ecsin a sin (@ — a) cos 6], 

which is obviously a minimum when c = 1; that is 
to say, when there is no bucket friction. 

The total energy available in any compartment 
usists, in the first place, of the kinetic energy 
itried over from the last wheel, and, secondly, of 
'¢ heat units available for work, owing to the drop 
‘| temperature between the entrance to and the 
«it from the guide-blades. 

Calling the total E, we have in foot-pounds 


is oe 8 AU 


mn -r eo 


Of this, owing to guide-blade losses, only a cer- 
tain fraction m E, say, a in the form of kinetic 
energy on the issue of the steam from the guide- 
blades. 

v2? 
o's 29 =mE. 

The energy losses in the shape of friction are 
then, 

at the guide-blades, E (1 — m), 
sin? a 
at the buckets, m E sin? 0 (1 — 2) 
= 0.4676 m E (1 — c?) ; 
whilst the kinetic energy carried over is 

ae [ tsi a+sin?(@--a)~2csinasin (0a) cos | 

= mE} 0.4676 c? + 0.1206 — 0.4116 ¢. 

Taking E in heat units we have therefore 

E = 22.05 + m E (0.4676 c2 + 0.1206 - 0.4116 ¢). (8) 
The total loss by friction is 19.81 k = 6.83 units, 
or 
7.61 = E (1—m) + 0.4676 m E (1- c®). 
Whence 
E = 7.61 + m E [.4676 0? + .5824] 


Subtracting 8 and 9 we get 
m E (0.4116 c + 0.4118) = 14.44, 


Moreover, if the actual speed of the bucket is 
the best speed for the initial pressure and final 
vacuum taken, we have 

_.“__ = mE = 20.67 heat units. 
778 x2g 
Substituting this we get 
0.4116 ¢ + 0.4118 = 0.6986, 


(9) 


or 

ec = .6986. 
Hence from equation (9) we have E = 24.31 heat 
units, and therefore m = .854. 

Hence the speed of issue from the buckets is 
0.922 that due to the thermodynamic head E = 
24.31 units. 

In making the above calculation there has been 
one doubtful assumption—viz., that the best speed 
of the bucket for the actual limits of temperature 
selected is the same as the actual speed of the 
bucket when run at 2400 revolutions per minute. 
As a matter of fact, the writer believes this speed 
is too high, since a discharge of 92 per cent. 
of that theoretically due to the head, though not 
far off the value to be expected from a guide- 
blade discharging into free space, is probably a 
good deal too high when this discharge takes place 
on toa ‘‘drowned” and rapidly-revolving wheel. 
The method given seems, however, of interest, as, 
if the speed at which a turbine shows the highest 
internal efficiency is experimentally determined, it 
is possible in the manner set forth to determine 
then the values of m and c. Experiments with 
water-turbines working drowned, asa steam-turbine 
must do, show that the rotation of the wheel in 
front of the guide-blades diminishes the discharge. 

The same effect is shown in some experiments by 
the Allgemeine Company, who experimented with 
wheels run at different speeds and working with 
different ranges of pressure. In all cases the best 
bucket speed was found to be about 42 per cent. 
of the cendiedt speed of the steam. If: there 
were no nozzle friction, the best speed, making 
allowance for the finite dimensions of the jet, would 
probably have been about 48 per cent. of the theo- 
retical speed. Hence the nozzle losses must have 
been in the neighbourhood of 23 per cent., and 
m=0.77. This is notably less than is obtained 
with such nozzles discharging into free space. It 
is true that the nozzles used are of the resent 
type, and, other things being equal, the loss would 
probably be less in an ordinary guide-blade ; but 
against this must be set the fact that these nozzles 
are most superbly finished internally with a view to 
reducing friction, whilst the guide-blade openings 
are mere orifices in castings, with relatively rough 
surfaces. On the whole, therefore, we shall adopt 
the value m = 0.787, which gives ¢ = 0.85. This 
latter figure agrees very well with Stodola’s experi- 
ments, in which the combined loss in guide-blades 
and a set of stationary buckets was found to be 
about 35 per cent. Allowing 15 per cent. loss in 
the guide-blades under these conditions, the loss 
in the buckets will be 20 per cent. of the total, or, 
say, 25 per cent. of the remanent energy, which 
gives c = 0.865. 
Taking m as 0.787, it is easy to proportion the 





Assume this to be of 1000 brake horse-power, and 

the mechanical efficiency as 96 per cent. Then it 

should be designed to give 1042 indicated horse- 
wer. 

Taking the initial temperature of the steam 
as 820 deg. absolute, and the vacuum tempera- 
ture as 560 deg. absolute, the heat available in a 
perfect engine would be 320 units per pound, 
of which, however, only 69 per cent., or 221 anits, 
will be turned into useful work. The! weight of 
steam required per ‘‘ indicated” horse-power hour 
will therefore be 11.52 1b., ‘or a total of 12,000 
per hour, or 3.23 Ib. per second. 

The. speed of rotation being settled, and the 
mean diameter of the bucket-ring, we can deduce 
from the guide-blade and bucket angles the appro- 
priate velocity of the steam, and its kinetic energy 
measured in heat units=e. Then, taking the 
first guide-blades, the drop of temperature must 


be such that ° 
m 


available for work, m as found above having the 
value 0.787. All.the wheels of the same diameter 
should be designed. for the same expenditure of 
energy. The dryness fraction, of course, will vary 
from point to point. 

Assume, for example, that the high-pressure end 
of the turbine consists of eight wheels, each 2 ft. in 
mean diameter, and that the revolutions are 2100 
per minute ; then the bucket speed is 2 x 3.1416 
x 35 = 220 ft. persecond. Taking the guide-blade 
angle as 20 deg., and the bucket angle as 30 deg., 
we get 634 ft. per second as the speed with which 
the steam should issue from the guide-blades ; its 
kinetic energy at this point, reckoned in heat units, 


will.be = EB = ts * = 8.08 B.T.U. 


223 
Taking m as 0.787, we get E = Gra = 10.2%. 
787 

We have to find out what drop of temperature 
will give us 10.27 available units. Perhaps the 
most convenient method of procedure is to plot 
down toa large scale a curve such as Fig. 6, the 
ordinates of which represent the heat available when 
the steam is expanded down to any specific tem- 


= E heat units are theoretically 


Heat 





610° 
Absolute Temperatures. 
perature. The lower curve gives the units of heat 
available if there was no frictional loss, and is very 
simply drawn. Thus, starting with an initial tem- 
perature, T, = 820 absolute, the units available for 
a few different exhaust temperatures are calculated 
from equation (1), and lengths proportionate to these 
different values of u are erected at the correspond- 
ing temperatures, and a smooth curve drawn through 


(esear) 





guide-blades for the different stages of a turbine. 


them. Some values of u are given below :— 
, Zdt 

T. wu’ Ay gan), Total. 
deg. 
820 0 0 0 
776.67 46.60 0.44 47.04 
733.33 95.70 1.81 97.51 
690.0 147.30 4.10 151.40 
646.67 201.68 7.65 209 33 
603 33 259.13 12.78 271.90 
560.0 819.65 19.6 339.15 » 
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THE NANTES TRANSFER-BRIDGE. 
CONSTRUCTED BY M. ARNODIN, ENGINEER, CHATEAUNEUF -SUR- LOIRE, 
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Owing to frictional wastes the ‘‘ available ” heat 
at any point is greater than u by the amount 


T 
af Yat of equation (8). 
Ta 


These values of / ‘Zdt are more troublesome to 
calculate, as it is necessary to use equation (8). 
Tt is not, however, requisite to calculate many 
values, as once a few equidistant values have been 
obtained, others can be calculated by the use of 
simple formuls of interpolation (see ENGINEERING, 
vol. lxiii., page 398). In fact, in the above table 
nearly half the figures have thus been obtained. 

Having drawn the curve, it will be seen that for 
10.27 units to be available the temperature at the 
discharge side of the first set of guide-blades must 
be about 810.3 deg. The kinetic ene 
away by the steam from this first wheel will be 
“0.1082 m E= 0.87 heat units. Hence in the remain- 
ing compartments we shall haye 4 U = 10.27 — 
0.87 = 9.40 B.T.U. 

Assume seven of these—that is, eight in all. Then 
the total heat units that have been available whilst 
1 > of steam has passed through the compartment 
will be 

10.27 + 7 x 9.40 units = 76.07. 


Hence from the diagram the temperature of the 
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steam at discharge will be 752.6 absolute, and its 
pressure 60 lb. per square inch. In the next 
section the mean diameter of the wheels may be 
provisionally assumed to be 3 ft. On entering 
the new sectiun a certain proportion of the 0.87 
units carried away as kinetic energy from the 
last wheel of the high-pressure section will be 
wasted, and may be neglected. The units of 
heat to be ‘‘available” at the first guide- 


blades of the next section will be ( : y times as 


much as before, since the speed is 1} times as great. 
2 
That is to say, the available heat must be (3 ) x 


10.27 = 23.10 units, making a total of 99.17 units 
from the commencement. The temperature at the 
outlet from the first of the low-pressure guide- 
blades is, therefore, from the diagram, about 
733 deg. absolute. The kinetic energy carried over 
to the next compartment will be 2} times as much 
as in the high-pressure section, or 1.96 units, and 
the heat ‘‘available” in each of the remaining 
compartments should, therefore, be 23.10—1.96 = 
21.14 units. The total amount left is 339.15- 
98.77 = 240 units. Hence about 114 more com- 
partments would be needed. 





the number may be taken as 11, and the mean 
diameter of the low-pressure bucket-path increased 


in the ratio of . 
a/ 11-5 _ 1.09, 
11 


say, 36? in. instead of 36 in. 
To proportion the guide-blade areas it is further 
necessary to know the dryness fraction of the 
steam. This can be calculated for a number of 
points by the method already developed, and a 
ryness curve can then be drawn as in Fig. 6. 
With k = 0.345 and an initial temperature of 820 
deg. absolute, we get the following values of the 

dryness fraction :— 
Absolute Temperature. 

deg. Fahr. 

560 


603.33 
646.67 


733,33 
776.67 


x. 
-8619 
-8885 
-9137 
-9376 
-9600 
-9808 
1.0000 
The volume of each pound at exhaust is there- 
fore 333.85 x 0.862 = 287.5 cubic feet, and 3.33 lb. 
pass per second—that is, 956 cubic feet. The 
velocity of flow is 980 ft. per second. Hence the 


As it is impossible to have half a compartment, | area through the guide-blades should be 0.976 
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square foot. From Fig. 6 the temperature and 
dryness fraction at any other wheel can be similarly 
obtained, and thence the guide-blade area deduced 
exactly as above. .The guide-blade areas being 
thus obtained for each of the 20 wheels forming 
the whole turbine, the completion of the design is 
a straightforward matter, and need not be further 
enlarged upon here. At some of the wheels the 
admission must be ‘‘ partial,” and in that case it is 
best to make the guide- blade openings form a 
single group instead of spacing them symmetrically 
round the wheel.’. Experiment shows a distinct 
gain with this arrangement, and it is easy to see 
that the other arrangement is theoretically bad. 


(To %e- continued.) 








THE CONTINENTAL FIRE SERVICE. 
By Epwin O. Sacus, F.R.S. Ed., Architect. 
INTRODUCTION. 


‘*Frre-Protection in Europe” was the title of 
a series of articles from my pen published in these 
columns during the years 1897-8. In that series 
i dealt mainly with the question of fire-protection 
from its building aspect, and although it was my 
iatention to continue the series with particulars 
relating to fire-brigade work, my treatment of this 
side of the question was deferred from time to time 
sor various reasons. 

Not least among these reasons was the fact that 
many brigades and many national organisations in 
urope were undergoing a transitional period of 

form. Another reason was that at the time in 
vuestion I lacked an opportunity of personally 
seeing the result of various reforms I had advocated 
ind which had not yet had sufficient time for due 
‘ial, Sinee 1898 much of the remodelling has 
how seen completion, and I have also had occasion 
‘0 make myself personally acquainted with, the 
eJects attained. 

It has, in fact, quite recently been my good 
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fortune to revisit various localities which I had not 
seen for a number of years, and this recent visit 
has so impressed me with the importance of the 
necessity of there being a more general knowledge 
among our Fire - Brigade. officers, Government 
and municipal officials as to how fire-service ques- 
tions are being developed on the Continent, that: I 
hastened to complete my notes on Continental 
fire-brigade organisation, trusting that some of, the 
facts recorded may be of use to those interested in 
the fire service in the British Isles. 

Perhaps I should immediately preface these re- 
marks by stating that before putting these notes 
into shape I consulted both the primary mover 
in the development of our volunteer:fire service 
and the leading authority in the development. of 
our professional service, as to the.advisability-and 

ssible usefulness of .having additional general 
information as.to what is going on: on the Con« 
tinent. Both. these officers, who are counted 
among the.best informed in their respective ser- 
vices, quite share my belief that it.is high time that 
such particulars should be, presented in an organ 
dealing with technical questions, as this may assist 
in obtaining influence for the good from the direc- 
tions most desired—namely, that of the technical 
professions, Government and municipal officials. 

I would further preface these articles by saying 
that although there isa great deal to learn on the 
Continent, there is much which, although desir- 
able in itself, is quite inapplicable to the condi- 
tions prevailing in Great Britain, and, further, 
that there is also much on the Continent from which 
we can only learn in the negative sense—i.e., with 
a view of knowing what it is wisest-to avoid. But 
the main a to my mind, is that there is a vast 
amount of eminently-instructive information to be 
obtained on the Continent of Europe, and. that 
this is both in the direction of clever and sys- 
tematic organisation and management, as. also in 
the direction of actual equipment and training of 
the fire service. 





To my mind,. however, it is in matters apper- 
taining to organisation, both of the individual 
brigades and in district and national organisation, 
that this series of articles should prove most 
valuable ; and if I am able in these columns, 
besides presenting the actual particulars, to make 
myself clear as to the spirit or the aims and views 
governing the various organisations, I shall be more 
than pleased, for it. is this true understanding of 
the principles affecting the service which is of so much 
greater importance in nee, improvements at 
home than the mere comprehension of actualities. 

As to my general views as to the position of the 
fire service in dealing.with that great economical 
problem. of fire-protection, I believe they are 
well known, and, as a matter of fact, they have 
scarcely altered during the last ten years, when I 
first ventured to put them before the Society.of 
Arts, in the form of a paper entitled ‘‘ What is 
Fire-Protection ?’’ read on Bicomber 5, 1894. 

To repeat what I said on. that occasion, fire- 
protection, as I understand it, is a combination of 
fire-prevention and fire-combating. 

Under the heading of ‘‘ Wire-Prevention” I 
class all preventive measures,-including the educa- 
tion of the public; whilst under the heading of 
‘* Fire-Combating ” I class everything. appertaining 
to the help given in the extingenne fire, be it 
self-help or outside help. The link existent 
between the services of fire-prevention and fire- 
combating is the “ fire-call,” upon which alone it is 

ible to obtain organised self-help or outside help. 
That both fire-prevention and fire-combating over- 
lap in many matters common to both is a matter of 
course. For fire-prevention in its true sense of 
preventing the actual outbreak of a fire has been 
developed, and rightly developed, in the direc- 
tion of preventing the spread of a fire that has 
actually arisen. Similarly, those wor ay ae in the 
work of fire-combatimg have gradually taken over 
work pertaining to fire-prevention,.be it survey 
duty, watchmen’s duty, or. the question of examin-, 
ing plans of buildings, and the like. 

Of the two great divisions of fire-protection 
described by me as fire-prevention and fire-com- 
bating I always accord fire-prevention the primary 
place. I hold that, as time goes on, the work of fire- 
prevention will, to a very great extent, absorb that 
of fire-combating, and eventually that economic 
ideal will be reached—an ideal which has already 
almost been reached in some few places on the 
Continent, wherein the entire fire-preventive. and 
fire-combative questions are in the same hands, 
and the fire-preventive organisation controls the 
fire-combative forces, which latter, at the same 
time serve as the primary auxiliaries in watching 
and surveying work. 

That I look upon the fire-service question gene- 
rally and taken as a whole to be. a most prosaic 
ne, is also well known. I fully realise that 
the fire service is prepared, and must be prepared, 
on all occasions to give precedence to life-saving as 
against the saving of property. I hold that it is 
one of the finést features of the fire service that 
life-saving is undertaken both by the professional 
and volunteer workers, no matter what the 
risks or what the difficulties. What is more, 
I know that, to a very great extent, the efforts at 
life-saving are successful, that the number of lives 
saved annually by our firemen is large, and, 


further, that. the humane element of the fire ser: 
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vice is, rightly, and will always remain, its most 
popular feature. I also consider that there is a 
strong humanitarian element in saving the pro- 
perty of the poor and the uninsured.’ But, never- 
theless, fire-service organisation as a whole remains 
very much a question of business and of general 
economy, and also at times very much an exceed- 
ingly commonplace question of £ s. d. 

What our exact annual loss of life through fire is, 
and how many lives are annually caved throughout 
Great Britain from fire by our fire service, I cannot 
say, as Great Britain enjoys the quaint privilege 
of being one of the few countries in Europe that 
do not keep any statisticson this point. Similarly, 
officially there is absolute ignorance of the extent 
of our annual pecuniary loss from fire, generally 
known as our national fire waste. Great Britain is 
the only country that does not attempt to define this 
great annual loss, which is a rather peculiar thing 
for a country priding itself on its great commercial 
acumen. If I modestly throw out a hint that 
this loss must be at least equivalent to 10,000,000/. 
sterling, perhaps it will suttice to indicate that the 
wastage is rather an important item in our national 
economy. As a matter of fact, the direct loss is 
probably far greater, while the indirect loss, incon- 
venience in’ loss of trade, and the like, cannot at 
présent be figured out at all. It must, however, be 
enormous. 

By. due fire-preventive measures and good fire- 
combative organisation our annual loss could be 
most materially reduced ; and an economic problem 
of considerable importance arises where an attempt 
is made to define how much additional expenditure 
may be reasonably incurred in fire - preventive 
measures, and how much may be applied in 
better fire-brigade organisation in order to attain 
the necessary reduction ‘of our fire loss. 

Experts, talking in a general way, say it would be 
well worth the country’s while to pay in rates, sub- 
scriptions, and the like, the equivalent to an addi- 
tional one million sterling, and that this would 
réduce our annual fire loss by half. Of course, all 
such figures are mere guesses, seeing that we have 
no true basis to go upon ; but given exact figures, 
as they exist in some countries, we could arrive 
at our actual fire loss, we could compute our 
indirect loss, and, further, discover the sum total 
of what is at present expended in the control of 
fire-preventive measures, in fire-brigade organisa- 
tion and in equipment. It would then not be so 
very difficult to discover what actual extra money is 
required to attain a material reduction in actual fire 
loss and in indirect waste. 

Personally, I am convinced that the additional ex- 
penditure need not be great. I hold that to a very 
great extent the whole problem will be found to be 
fitially solved by better organisation, both national 
and local, by additional control on the preventive 
side and systematic control and management on 
the combative side. To my mind the problem 
is not to any great extent one of heavy expen- 
diture in equipment, as is the case in many other 
countries. ° 

At the close of these articles I shall venture to 
make some suggestion as to which of the Conti- 
nental features might be adapted or applied to our 
fire service with a view of obtaining the ends I have 
in mind ; but speaking generally, I would empha- 
sise that it is essentially a question of systematic 
work; thoroughness, ms | good organisation, rather 


than any question of money. Only a comparatively 
small additional expenditure would mean a material 
reduction of the fire waste if the system were im- 


proved. The necessarily splendid personnel of 
splendid physique, and the great mechanical skill 
of ‘the nation, has long been at our disposal. I 
think the necessary enthusiasm also exists in many 
directions, and where it does not exist, it can easily 
be awakened in what must be to many very interest- 
ing work. What the fire service mainly requires, 
as I have just indicated, is organisation and 
thoroughness, combined with, perhaps, a little 
fatherly patronage, assistance, and control from our 
central governing authorities. 

In writing these articles, my great difficulty has 
been to condense the enermous amount of material 
that has been put at my disposal. I have also had 
considerable difficulty in avoiding that my notes 
should be of an all too statistical character. I 
have also, of course, had to bear in mind that these 
articles are not so much intended for the fireman as 
for the principal officers and organisers of the fire 
service, for the borough engineer and ee a 
surveyor, who are so closely associated with the 





service, for the public official, and for the general 
reader of the technical professions affected. 

In arranging the articles, I have thus gone on ‘the 
lines of taking up the subject, in the first instance, 
by countries, and dealing with the leading features 
of the fire service of each country, its volunteer 
or obligatory service, part-paid service, or profes- 
sional service respectively, as also with any question 
of central organisation or union, that may be in 
existence. 

In dealing with each country in general terms, I 
have not gone into great detail appertaining to any 
individual brigade, excepting only that I have out- 
lined to some extent the principles governing the 
brigade of the principal city or capital of the 
country concerned. After having’ dealt with the 
countries in turn, it is my intention to deal with 
certain individual brigades in different countries 
by classes, taking in turn examples of’ the volun- 
teer and professional forces, &c., irrespective of 
the countries they belong to. 

Both when dealing with the countries generally, 
and when dealing with individual brigades, it is my 
intention to lay greater stress on the question of 
organisation, and the principles governing the work, 
than upon any matters referring to the equipment, 
which [ will only deal with where I think they are 
of special value in this country. 

Wherever possible throughout these articles I 
have used official reports and official records, for 
the most part for the years 1900 and 1901. It may 
perhaps be considered curious that I should have 
taken those years, but, as a matter of fact, much of 
the general national statistical information of the 
year 1901 has only recently been issued, and it is 
practically impossible to get the complete informa- 
tion as yet for the year 1902. The years 1900 and 
1901 also have the advantage of having been the 
years of the censusiin many countries. I consider 
it a matter of some importance to keep to one year 
for comparative purposes where I can, as it may be 
assumed that an approximate equivalent of progress 
has been made in all brigades during the years that 
have since elapsed. Where, however, I consider 
that the really up-to-date information is a matter 
of importance, and where such information has been 
available, I am taking such data as are available for 
the year 1903 ; but this is the exception. 

Another reason—if it requires further ones—for 
selecting the years 1900 and 1901 for the basis of my 
particulars is that in the latter year Chief Officer 
Giersberg compiled some eminently valuable statis- 
tics regarding the world’s fire service at the turn of 
the century, on the occasion of the International Fire 
Exhibition at Berlin ; and I take the opportunity of 
particularly referring to the fact that | am in many 
instances utilising analyses prepared by Chief Officer 
Giersberg, who, to my mind, ranks amongst the 
foremost workers and organisers of the world’s fire 
service, and whose pronouncements and figures are 
authoritative. 

In these preliminary lines I also take the 
opportunity to express my sincerest thanks to 
my numerous friends and colleagues of the fire 
service of all ts of the Continent for the valu- 
able information they have put at my disposal, 
sometimes in ‘the form of special reports, some- 
times ‘in’ the form of photographs or drawings, 
and sometimes in ordinary printed matter. There 
is scarcely an officer in any leading brigade or 
fire service organisation to whom I am not in- 
debted in this direction ; and perhaps this might 
bea suitable opportunity of thanking them 
not only for the kindness of the information 
recently given, but the invariable courtesy with 
which I have been met for the last fifteen years 
throughout the Continent, whenever I have wished 
to inquire, see, or obtain information on fire-pro- 
tective matters. I trust that any slight criticism 
which may occur in the course of the articles as to 


any of the brigades which have accorded me courtesy | 


may not be taken as unkindly meant, but merely 

as statements of a personal impression, subject to 

correction, and made with a view of obtaining, 

wherever necessary, improvement in the world’s fire 

service, and in our own fire service in particular. 
(To be continued.) 


LITERATURE. 


Reinforced Concrete. By Cuaries F. Marsu. With 512 
illustrations and diagrams. mdon : Archibald 
Constable and Co., Limited. [Price 31s, Gd, net.] 

ALTHOUGH several volumes on this important sub- 

ject have been published, this was, it is believed 





by the author, the first book of its kind in the 
English language. In ‘his preface, Mr. Marsh 
acknowledges his indebtedness to three French 
writers—MM: Christophe, Berger, and Guillerme— 
who have treated the subject very ably and com- 
pletely. - He also acknowledges various o'her 
sources whence he: has derived valuable infornia- 
tion. 

Mr. Marsh’s book is divided into seven parts 
and an appendix. In Part I., which is a general 
review of the subject, the author regrets that 
‘*engineers and architects in England are so con- 
servative, one might almest say prejudiced, in their 
ideas, that many of them will not use this form. of 
construction, even though their Continental and 
American confréres have proved to them so clearly 
its usefulness and economy.” 

The regulations under which reinforced concrete 
may be employed are given for a large number of 
cities, in a summarised form, and in considerable 
detail for the City of Manhattan, in the State of 
New York. Mr. Marsh then proceeds to discuss 
the advantages and disadvantages of the system, 
finding but few of the latter, however, to record ; 
he quotes a number of official reports on conflagra- 
tions occurring in reinforced concrete buildings, 
and of tests made with experimental structures, 
notably. that published in EncGiveerinc, on the 
destruction of the San Marino Republic pavilion at 
the Paris Exhibition of 1900; this pavilion was 
built on the Cottangin system. The advantages 
claimed and fully discussed are: fire-resisting 
qualities ; impermeability ; durability ;' resistance 
to stress; monolithic character ; resistance to 
shock ; ease of erection, &c. On the other hand, 
it is pointed out that though the last-named quality 
possesses conspicuous advantages, this class of work 
can only be satisfactory when great care, combined 
with experience, is employed ; these, rather than 
any patented forms or details, are necessary to 
success. Of accidents, several are recorded, the 
most notable being the fall of a footbridge at the 
Paris Exhibition of 1900. It is not generally 
known, perhaps, to what a large extent reinforced 
concrete was employed in the buildings of that ex- 
hibition ; towards the end of. the volume the 
author illustrates and describes some of the more 
important structures, which were remarkable for 
their beauty and cheapness. 

In Part II. the various systems cmployed 
are described ; these are prefaced by a few 
general remarks on the broad methods used in 
reinforcing columns, beams, arches, and pipes. 
The systems are very numerous, though, as has 
been remarked above, it is not the particular 
method so much as the skill employed which is 
of the greatest importarce. Over forty systems 
are described, the more important in great detail: 
A claim is made for Coignet as the original in- 
ventor, although his proposals were not carried 
out by him, and it was not till 1888 that tho 
younger Coignet put his father’s invention in a prac- 
tical form before the Société des Ingénieurs Civi!s. 
Monier was another pioneer in this field of in- 
dustry, although, we believe, only on a small scale. 
It was chiefly tanks, reservoirs, &c., that he con- 
structed ; at the same time not a few reinforced 
floors were built by him. At present the Monier 
system (the patents have long since expired) is 
worked by G. A. Wayss and Co., of Berlin, on a 
large scale. In the course.of this voluminous his- 
tory, Mr. Marsh describes, with very full illustra- 
tions, not only the different methods in use, but 
almost all the different purposes to which reinforced 
concrete is applied. Another name well known in 
connection with this industry is that of Hennebique, 
who has carried out large and important works. He 
was the first to apply the system to piles, in 1896, 
and since that time the method has been largely 
| adopted both for square and sheet piling. 

Part III., devoted to the materials’ employed 
|and their preparation, is chiefly a compilation 
|from the best authorities on the subject—MM. 
Christophe, Berger, Guillerme, Feret, Gillete, 
Baker, and many others. This compilation is very 
complete, and includes many results of tests with 
/cements’ and mortars of different qualities and 
under different conditions. The information in this 
section will be found of the highest value for refer- 
| ence, and is too lengthy for us to analyse usefully ; 
/we may, however, quote one or two passages from 
| the author’s recommendations, based on the experi- 
|ments he has recorded. He says :—‘‘ Though the 
materials, wrought iron or steel, and the ingredients 
| of concrete, are all common and easily procurable, 
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yet they should be rigidly inspected to insure that 
the quality of the work is uniform, Their various | 


properties can be readily tested, so that it is pos- 
sible to know the strength and other qualities of 
the materials available, and to design the structure 
accordingly. : Where possible only ma- 
terials of the best quality should be allowed, even 
when additional expenditure must be incurred in 


obtaining them,, and. workmanship of. a ;simifar | 


standard should. be demanded. ... he 
wrought iron and steel employed are generally of 
the ordinary commercial sections and quality ; 
only in very few instances are special sections and 
materials used. Perhaps the most im- 
portant factor in a structure of reinforced concrete 
is the quality of the matrix, which must always be 
of cement, as limes do not give sufficient strength 
for the small dimensions of such a structure.” The 
author adds that the iron employed should bear 
48,000 lb. per square inch before fracture, with an 
elongation of 10 per cent. on a length of 8 in., 
while stcel should have a tensile strength of not 
less than 60,000 1b. nor more than 70,000 lb. per 
square inch, with an elongation of 20 per cent. on a 
length of 8 in. 

Part IV. is devoted to the consideration of prac- 
tical construction, and to the methods employed in 
the erection of reinforced concrete structures. The 
author divides these methods into three classes. 
The pieces forming the structure may be moulded 
in advance and afterwards built up. Or the whole 
or part of the structure may be moulded in place 
on timber falsework, which is removed after the 
concrete has hardened. Or the reinforcement may 
be wholly or partly erected first, and serve as an 
auxiliary to the moulds or falsework. It is obvious 
that where the first method is employed, and re- 
inforced blocks are made separately for subsequent 
erection, the face of the mould can be varied to 
suit the requirements of the architect; what is 
essentially necessary is that the mould should be 
so constructed that no warping or deformation takes 
place. In the Hennebique system the moulds are 
made of square-edged timbers and open joints, 
lined with coarse canvas that absorbs moisture and 
preserves continuity. Where special finish is re- 
quired, paper, sheet iron, or plaster-of-Paris linings 
are used. Ifa large number of pieces of the same 
form are required, iron moulds are naturally em- 
ployed. 

In erecting concrete reinforced structures in situ, 
a system of temporary moulds has to be built up 
for the reception of the concrete. Thus, for square 
columns, boxes are formed either for the full 
height, or in short. lengths, which are raised as the 
work proceeds ; much the same system may be fol- 
lowed in building walls and partitions, although 
these are sometimes moulded against one flat sur- 
face, on which the concrete is spread in layers; this 
is the method employed in making pipes. Hollow 
walls are generally formed with timber cores, which 
are removed as the work sets, and flues are fre- 
quently moulded on stiff paper pipes filled with sand, 
which ‘is allowed to escape when the concrete is 
hardened. When the columns and walls of a build- 
ing have been completed, the main and secondary 
beams carrying the floor have to be moulded ; this 
is done in boxes extending from side to side of the 
supports. As soon as the beams are completed the 
construction of the floor is commenced; it is 
formed of a close-boarded.centering, extending ‘to 
the beams.in such a way that the floor when com- 
pleted shall be homogeneous with the supports. 
In some systems, however, both ceiling and floor 
slabs are moulded in advance, and built up in place 
when sufficiently hardened. The. author describes 
in much detail the method followed in the con- 
struction of bridges, subways, arches, tunnels, cul- 
verts, &c., as well as the different systems of apply- 
ing the reinforcing metal in the body of the 
concrete. 

f yeinforcing. It may consist of longitudinal and 
t-ansverse bars laid .in the mass, and not tied to- 
ther; or these bars may be formed into a trellis 

y wire fastenings at the» points of intersection ; 

the bars may be woven to each other. A feature 
the Cottengin system is the introduction of per- 
vated bricks, through which the reinforcing-rods 

e threaded. Expanded metal has been largely 

ed for these purposes ; so have what are known as 

snsome bars, which are of square section, twisted 
‘old ina lathe. There are also many special sections 
| reinforcing-bars, some made with projections, the 
‘otter to hold the concrete, 


There is a great variety in the method} 





Part V. is devoted to ‘‘ Experimental Research | 


and Data Deduced Therefrom.” The principal | 
points considered by the author in this part are as| 
follows :— 

1. The coefficients of elasticity in tension and 
compression of the two materials, and the effect of | 
these. on the distribution of resistance. 

2. The stresses in tension aud compression and | 
shearing stress which they will safely bear. 

3. The frictional or ‘‘ adhesive” resistance of the | 
tnetal and concrete ; how the stresses are trans- 
mitted between the two materials ;, and the effect 
of this upon deformation. 

4. The initial stresses sel up due to the harden- 
ing of the concrete, and permanent deformations, 
and their effect on the resistance. 

The author considers these various. points chiefly 
by the light. of investigations carried out by various 
authorities. Of these we may name Professor W. 
D. Pence, of Purdue University ; Professors Hatt 
and Bach ;. MM. Considére, Christophe, Feret, 
Messager, Bauschinger ; there are many others. 
At the end of this part the author briefly recapitu- 
lates the data deduced from experiment; this 
summary we may usefully reproduce here. 

‘* That for general purposes we may allow 400 lb. 
per square inch for the resistance of the concrete 
under direct compression when reinforced with 
longitudinal bars and cross-ties in the usual way. 

‘*That for general purposes we may allow 500 lb. 
per square inch for the maximum resistance of the 
concrete to compression in pieces subjected to 
bending. 

‘“‘That the shearing resistance of concrete is 
50 lb. per square inch. 

‘That, as a general rule, there will be no slipping 
of the reinforcements through the concrete, but 
that the tendency to shearing of the concrete 
around the reinforcement should be inquired into 
and provided for, if found necessary.” 

We must pass over Part VL., which is devoted to 
the calculations involved in the economical con- 
struction of reinforced concrete structures, and 
devote the short space remaining at our disposal 
to Part VII., in which some of the principal 
buildings constructed of reinforced concrete are 
described ; this part contains a very complete 
synopsis of what hasalready been done in this com- 
paratively new field of engineering. The most im- 
portant examples are to be found in France and 
America, although many large works have been 
carried out in this country. The Paris Exhibition 
of 1900 contained several striking examples of re- 
inforced concrete structures ; among them may be 
mentioned the floors and stairway for the Petit 
Palais des Beaux Arts; the Chateau d’Eau of the 
Palais de 1’Electricité, and the San Marino 
Pavilion, already referred to. But, besides these, 
quite a number of private and public structures in 
Paris and other parts of France are described. For 
example, there is the church of St. Jean de Mont- 
martre, known as ‘‘the folly of the century.” The 
outside walls of this structure are 115 ft. in height, 
and only 44 in. in thickness ; a portion of one side, 
29.5 ft. long, is entirely unsupported, and carries 
the height of wall of 115 ft. without any girder. 
This church has two floors, the upper one. bein 
supported on reinforced columns 38.5 ft. apart, an 
172 in. by 172 in. square. The floor is 2 in. thick, 
carried on reinforced ribs 14 in. by 2 in. ; the 
covering of the church consists of flat domes of 
concrete reinforced with iron network. Altogether, 
boldness of design could not be,carried much further 
than in this example. The total cost was 14,0001. 

The bridge at Chatelherault is an excellent ex- 
ample of another class of construction. This is on 
the Hennebique system ; its total length is 443 ft., 
and the central arch has a span of 164 ft., with a 
rise of 15 ft. 9 in. The bridge for its whole length 
is formed of four ribs in reinforced concrete, con- 
nected by. similarly strengthened slabs, forming the 
platform. It was completed and opened to the 
public, after a series of severe tests, in less than 
three months. : 

Of English examples of this class of work may 
be mentioned the Great Western Railway grain 
warehouse at Plymouth ; a large warehouse at 
Newcastle-on-Tyne ; the church of St. Sidwell, 
at Exeter, covering an area of over 5000 ft., and 
costing 30001. ; a bridge over the Sutton drain, in 
Hull (see Enorngerine, Jan. 2, 1903); a large 


grain warehouse at Southampton, &c. . The United 
States furnishes a number of examples for the 
author, who includes also descriptions of structures 
of: many kinds erected in Belgium, Germany, 

Italy, and Spain. | 





We cannot complete this review of an admir- 
ably - executed work, in which the author has 
collected the latest available data, and placed them 
before his readers in a very compact and practical 
form, without a word of praise to the publishers 
for the.very excellent and characteristic manner in 
which they have produced the book ; engraving, 
typography, paper and printing, are alike excellent. 
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For light railways, as well as for factory, mining, 
and quarrying work, it has been long recognised that 
the petrol locomotive offers important advantages over 
either steam or the electric system, not only because 
of its lightness, but because of the fact that only when 
running is there expenditure of fuel. Where the use 
is intermittent there is great economy. Very consi- 
derable interest therefore attaches to the locomotives 
which the Wolseley Tool and Motor-Car Company 
have recently constructed for light railway work, on 
account of the manner in which they solve the problems 
that are associated with the practical application of this 
type. It is true that the petrol prime mover has been 
fitted to large railway carriages, and has made them 
self-propelling ; but this involves the reconstruction of 
rolling-stock, which for local traffic may not be justified, 
whereas with the petrol locomotive now introduced 
existing uslling- tek Se quite suitable; and, moreover, 
when occasion demands, the locomotive may draw one 
or any number of nger carriages, or of mineral 
wagons. The cost of reserve rolling-stock is thus less, 
as the petrol locomotive costs much less than the self- 
propelled car. 

e Wolseley Company have made a concession to 
prejudice, because the general outward appearance of 
the steam locomotive is closely chat the funnel 
in this case being adopted for the exhaust. This 
matter of the exhaust is of importance, not only ,in 
‘railway traftic, but in factory and mining work, as a 
very efficient method of obviating noise and petrol 
fomes escaping into the atmosphere is demanded. In 
these locomotives the exhaust is carried through a 
large silencing-box by a separate pipe from each 
crnndes, and is thence led upwards through the 
chimney. On its way it passes a battery of radiating 
tubes, and sucks air among these tubes and up with 
it to the chimney, much in the same way as the 
steam locomotive blast draws air from the fire-box 
through the boiler tubes. This system has been found 
yery efficient, and the locomotives built have run 
long periods with the ignition completely retarded 
th t is to say, under the conditions producing most 

‘Ahéat---without any appreciable rise in the temperature 
‘OF the cooling water. The advantage of cheapness 
cin this method as compared with the fitting of a fan- 
cooled radiator is —— 
) £he locomotive illustrated on the present and oppo- 
-site pages was built for a 2-ft. 9}-in. gauge, but there 
~i8 no-limit in this connection to the system. The stan- 
Pamir horizontal petrol-motor with which each 
it ve is fitted develops 20 brake horse-power at 
6@ revolutions, having two cylinders, 6 in. in diameter 
and 7 in. stroke, placed side by side. ‘The engine is 
fitted with a heavy flywheel, specially to suit. rail- 
Way traction motors. e results of speed and tractive 
tests were very satisfactory. Although the total weight 
of the engine, with ten hours’ fuel supply on board, is 











only 2 tons 15 ewt., it was found that a constant | 54d. per 


draw-bar pull of 11 cwt. was registered on a lengthened 


test; even then the friction-clutch, which is an in- | 


trinsic portion of the gearing (to be referred to later), 
slipped before the wheels on the rails. The engine, it 
is concluded; can haul loads up to 15 tons at eight to 
ten miles per hour, and one notable feature on trial was 
the facility with which the locomotive got under way, 
the rate of acceleration being very satisfactory. This 
is accounted for by the fact that it is propelled by a 
high-speed engine, geared down very considerably. 








allon, gives a fuel cost of 1ld. per hour 
for the full load of 15 tons, which is certainly a very 
low rate. The particular motor fitted to the locomo 
tive is one which is quite able to run on very inferior 
petrol, and, owing to the provision of a chimney, the 
slight odour from the exhaust proves quite inoffensive, 
and is carried well into the atmosphere. 

The general arrangement of the locomotive is on the 
standard lines of construction adopted by the Wolseley 
Company for their motor-car engines, with this im 


| portant exception, that the engine is of a very mucl: 


The consumption of petrol is 0.1 gallon per horse- | more substantial and, therefore, heavier type, and the 


power per hour, so that at full power the consump- 
tion would approximate to two gallons, which, at 


, use of aluminium has been entirely eliminated. Th- 
| bearings are of ample size, and every provision has 
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been made for endurance. The locomotive has four | miles per hour at normal engine speed. The change- 


driving-wheels, coupled, each 18 in. in diameter. 
The frame is of channel steel, and consists of two longi- 
tudinal and four transverse members, stiffly braced 
together. The horn-blocks are of cast or malleable 
iron, and are bolted direct to the frame. These same 
horn-blocks contain spring-boxes for holding the 
spiral oping supporting the engines. 

The drive is direct from the motor-shaft wheel by 


means of a Renold silent chain, and the former | 
can be put in and out of gear by means of a conical | 


friction clutch. Another Renold chain wheel is 
affixed to the outer end of the first motion shaft in 
the change-speed gear-box. This gear-box has special 
features, as shown in Fig. 5. It is suspended very 
much in the same way as on an electric-car motor, the 
front part having two stiff brackets cast on to the box 
and supported on the axle by brass bearings. The 
other end of this box is supported by an articulated 
pin-joint, to allow the box to follow the axle and wheels 
‘n 1t8 passage in consequence of any irregularity of 
the track. The final drive is then made by means of 
broad straight-tooth spur-wheels, exactly as with an 
electric motor, a reduction of 4 to 1 being provided for 
in this detail. The change-speed gear necessary to 


operate the two speeds forward and one reverse is 
mounted on the box, and the necessary operating lever 
: ae thereto by means of a universally jointed 
shalt, 


The forward speeds are approximately 3 and 8 


ser is effected by means of sliding gears and a positive 
le utch, the final reduction in the on cies by 
| ordinary cag The whole gear-box is a sub- 
| stantial job, and the gears are specially designed for 
| long life. No attempt has been made to cut down the 
weight to the detriment of the longevity and efficiency 
of the gearing. 

A large ballast-tank is supplied, and a high-speed 
ump on the engine keeps the cooling-water circu- 
ating. The action of the exhaust through the chim- 

ney also keeps a current of cold air circulating all 
round the engine. 

The electric ignition is of the magneto-high-tension 
type. The use of batteries is not recommended for 
this type of work, although they can be fitted if specially 
desired. The petrol-tank is provided to carry 10 
gallons, enabling the engine to run at full power for 
10 hours. A large sand-box is fitted; the sand is 
kept dry by the circulation of the warm water from 
the engine round it. Hand-actuated sand-pipes are 
fitted to all four wheels. A powerful brake is fitted 
to each wheel, and is actuated from the driver’s seat 
by a wheel and screw arrangement. The brake-blocks 
are of wood, and are easily adjustable when necessary. 
Two kit-boxes are provided with the necessary outfit, 
with spanners, oil-cans, petrol-funnel, and starting- 
handle. The driver’s seat is placed sideways on the 








near side of the locomotive, and al] the control appa- 


ratus, change-speed levers, lubricators, ignition» gear 
brakes, &c , are conveniently thereabouts. 

The whole of the motor, as shown in the photograph 
reproduced, is neatly cased in and provided with 
inspection-doors on each side and at the forward end. 
A light canopy is provided for the driver. A signal- 
bell is fitted. 








THE NANTES TRANSFER-BRIDGE. 


In preceding articles* we have given general data 
concerning the Arnodin cnpentel ferries, and an 
illustra description of those in use at Bilbao, 
Rouen, and Bizerta (Tunis). We may mention that 
the latter will soon be done away with, the French 
military authorities having discovered that, owing to 
its height, it would form a most suitable target for an 
enemy’s gun-fire. Since our above-named descriptions 
appeared, a transfer-bridge has been built over the 
River Charente, at Martrou, near Rochefort, and one 
has recently been completed over the Loire, at Nantes. 

The latter is built on different lines to those which 
have generally been followed. The platform of the 
other transporters referred to consists of stiffening 
girders suspended by parabolic cables, the construc- 
tion forming a semi-rigid suspension bridge. The 
suspension cables over the heads of the towers, 
on expansion bearings, and are anchored in masonry 
blocks built in the quays at a distance in the rear of 
the towers. In the case of the Nantes transporter, 
however, no suitable site being available at a distance 
for locating the masonry anchorage blocks, Mr. 
Arnodin designed a new type to meet the local con- 
ditions. 

This, as will be seen from the general view, Fig. 1, 
page 40, is a cantilever construction, with interm 
girder, the shore end of the cantilever being held down 
by a counterweight. Contrary to the general: occur- 
rence in cantilever bridges, there are no oblique strains 
on the towers ; the suspension is by hinges at the 
of the tower, and therefore the load on the latter is 
vertical. As shown in Fig. 2, the steel towers are 
parabolic in outline in end elevation ; they are jointed 
at their lower ends, and rest on cast-iron shoes placed 
0.. granite setts, which form the crown of the mason 

iers. The piers on the right bank are built on a roc 
oundation at a depth of 4.5 metres (14 ft: 9 in.) below 
the Nantes Harbour low-water mark. Those on’ the 
left bank had to be sunk to a depth of 12 metres 
(39 ft. 4 in.). ; 

We illustrate in Figs. 4 to 6, page 41; the elevation, 
plan, and end view of the cable bearing, moun 
on rollers at the top of the towers. 

The towers have been designed to resist a wind: pres- 
sure of 270 kilogrammes (55 1b. per square foot), acting 
transversely on the whole work, and concurrently 
with the maximum loads due both to the traffic and 
to the actual weight of the construction. The shore- 
arm of the cantilever consists of two main girders, 
8 metres (26 ft. 3 in.) apart, to which are jointed the 
suspension cables. The main girders are joined to- 
yether and stiffened transversely by cross-girders and 

racing. Two railed-in footways are provided for in- 
spection and maintenance. Figs. 7 and 8, page 41, show 
the end of a cantilever shore arm, with the sus ion 
and mooring cables. The main girders run through 
the towers, where their distance apart is the same 
(26 ft. 3 in.), in order to enable the suspended ferry to 
travel right back, and where they are jointed by a 
pivot-bolt. The girders of the river-arm are hinged to 
those of the shore-arm at. a short distance from the 
towers, this enabling the platform to move vertically 
either under the loads or by reason of changes in tem- 
perature, without any reaction on the towers. 

The central span, which joins together the two canti- 
lever arms, is a hog-backed single intersected lattice 
girdercounterb in the two central bays. The lower 
chord carries the rails, on which run the rollers of the 
truck, to which the ferry is suspended. The track on 
the central span is connected with that on the canti- 
lever arms by a sliding joint. The ferry is 11 metres 
(32 ft. 9 in.) in length.. Its outside width is 12 metres 
(39 ft. 5 in.), providing a roadway of 7.9 metres 
(25 ft. 11 in.), and two side-walks 2.05 metres 
(6 ft. 9 in.) in width each. The side-walk on the 
down-stream side is fitted with seats for the second- 
class ngers ; that on the up-stream side is covered, 
and forms a compartment for first-class passengers. 
The pilot’s cabin is built on the roof of the first-class 
compartment. The suspension cables are arranged, as 
usual, in triangulation, the apices being on the ferry, 
this insuring the stability of the system; there is 
practically no pendulous motion. The sudden rising 
of the river in February last. afforded an adequate test 
of the new construction. The water had reached the 
quay-level ; the ferry ran on the water surface and 
insured a regular service, notwithstanding the strength 
of the current. The traversing movement is given by 
a traction cable, which winds round an electrically- 
driven drum, the action being governed by the pilot 





* See “Transfer-Bridges,” ENGINEERING, vol, Ixix., 
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from the ferry. The mechanism and dynamos are 
located on the left bank shore-arm ; the machines are 
in duplicate, and are reversible. Fig. 8, page 40, is a 
cross-section of the ferry. 

The work of erecting in-position was particularly 
interesting. The towers had been first erected at 
Mr. Arnodin’s works, at Chateauneuf-sur-Loire. For 
the erection at Nantes an electric crane was used. 
For erecting the 200 tons of rolled steel forming each 
tower, and for mounting and taking to pieces the 
required staging, the consumption of energy did not 
exceed 280 Clovtitchenrs. hen the towers were 
in place, work proceeded by the erection on each side 
of equal lengths of river and shore-arms, the over- 
hang being supported by cables fitted to the top of the 
towers. The panel inside the towers was first fitted in 
position, and made to carry two sets of shears ; and as 
@ panel on one side was added, the shears on the 
opposite side were loaded to inwure a temporary equi- 
librium, When both river-arms were completed, and 
in order to guard against all lateral movement until 
the central span was in place, they were held to the 
ground by martingale stays ; these limited the ampli- 
tude of the cantilever-arm oscillations to 15 milli- 
metres (0.60 in.) during a hurricane travelling at 30 to 
35 metres per second (75 miles per hour). The central 
span—35 metres (114 ft. 10 in.) in length, and weigh- 
ing 45 tons—connecting the two river-arms, was put 
in place at one operation. Previously to this, how- 
ever, a barge, weighing 26 tons, was floated in the 
middle of the stream, and was hooked to four shears 
of 124 tons each, held at the ends of the two river- 
arms ; the barge was raised and held suspended above 
the water-level, while a minute inspection was made of 
all the portions of the bridge so far erected. The 
results being satisfactory, the central span was floated 
to mid-stream on three barges, and raised in position 
by the four shears above referred to. The average 
lifting speed was 12 metres (39 ft.) per hour. The 
suspension of the ferry was a comparatively easy 
matter. 

Before opening the transfer-bridge to traffic, a 
number of tests were carried out by the builder. A 
load of 86 tons of paving stones wa; placed on the 
ferry platform in five operations, 17.2 tons being 
handled at each operation. Each time 17.2 tons were 
added to the load the ferry was made to travel and to 
stop at seven different points, when the readings of 
the testing apparatus were recorded, the levels noted, 
and the trial strands inspected. The mobile Joad 
weighing 54 tons, the total test-load carried amounted, 
therefore, to 140 tons. No permanent deformation 
was produced by the tests, and no appreciable strain 
could be detected in any portion of the work. 

The traffic on the Nantes transfer-bridge per month 
amounts to over 100,000 foot-passengers and 800 carts 
and carriages. 








‘THE MACHINERY OF H.M.S. “ARGYLL.” 


WE reproduce on the two-page plate accompanying 
this issue a photograph of the twin engines of the 
armoured cruiser Argyll, which is now being fitted 
out at the works of Scott’s Shipbuilding ont Engi- 
neering Company, Limited, Greenock, by whom she 
was built. The vessel belongs to the Devonshire 
class, of which there are six, all of which are 
approaching completion. These vessels mark an 
improvement on the County class, principally in 
having thicker armour on the broadside and more 

owerful armament. Their length between perpen- 
diculars is 450 ft.; breadth, 68 ft. 6 in.; depth, 
moulded, 38 ft. 6in. The mean draught is 24 ft. 9in.; 
displacement, 10,700 tons; indicated horse-power, 
21,000; and the speed, 22} knots. 

The armour consists of a belt extending between 
the main and lower decks, and therefore about 
13 ft. wide for 250 ft.’ of the length of the ship. The 
thickness is 6 in., as compared with 4 in. in the 
earlier cruisers, while forward of this belt there is 
44-in. armour to near the bow, where it is further 
tapered to 2 in. The armour is, of course backed 
with teak, secured to two thicknesses of ordinary steel- 

lating. At the aft end of the main belt there is a 
Bulkhead 44 in. thick, forming the rear end of the 
citadel ; abaft this there is a protective deck 2 in. 
thick. For further protection the interior of the 
ship is divided into over 200 water-tight compart- 
ments, all of which are fitted with water-tight doors 
and scuttles. The coal-bunkers, which constitute an 
additional protection to the boiler and engine com- 
partments, Sone a capacity of 1800 tons. 

As regards the armament of the ship, a change 
has been effected since the vessels were ordered. 
Originally it was proposed to have a bow and stern 
chasing gun of 7.5in. calibre, with ten 6-in. guns placed 
in casemates on the broadsides; but some time ago 
orders were issued to substitute one 7.5-in. gun on 
each of the forward corners of the citadel, where 
originally there had been provided a double-storied 
casemate, with a 6-in. gun on each level. This change 
very materially adds to the bow fire of the ships, 
while at the same time affording three 7.5-in. guns 


for firing on either broadside—i.e., one of the guns 
at the side forward and the bow and stern chasing 
weapons. The armament, therefore, now includes 
four 7.5-in. guns mounted singly in barbettes; six 
6-in. quick-firing guns in casemates ; two 12-pounder 
quick-firers ; and twenty-three 3-pounder quick-firing 
uns ; with two Maxim guns and two submerged tubes 
or the discharge of 18-in. Whitehead torpedoes. 

The machinery consists of two sets of four-cylinder 
triple-expansion engines, arranged in separate water- 
tight compartments. The engines are designed to 
develop together 21,000 indicated horse-power, at 138 
revolutions per minute, with 205 lb. pressure at the 
main regulating-valve, the combined indicated horse- 
power of the two low-pressure cylinders being equal 
to that of either the high-pressure or intermediate- 
pressure cylinder. The diameters of the cylinders 
are :—High-pressure, 414 in. ; intermediate-pressure, 
654 in. ; and two low-pressure, each 734 in. —all having 
a stroke of 42 in. All the cylinders are fitted with 
liners, and are steam-jacketed. The high-pressure and 
intermediate-pressure liners are made of solid forged 
steel ; those for the low-pressure cylinders are of cast 
iron. Starting-valves are fitted to the intermediate- 
pressure and forward low-pressure cylinder casings, 
and two small coloured starting-dials for ‘‘ ahead ” and 
“astern” are fitted at the starting-platform, which 
indicate for a given position of high-pressure crank 
the starting steam most suitable for that position. 
The cylinder covers and pistons are of cast steel, the 
latter being of the usual conical form. The high- 
pressure and intermediate-pressure piston-rods and 
valve-spindles are fitted with United States metallic 
packing, and those of the low - pressure cylinder 
with a combination of metallic and soft packing ; 
the low-pressure glands are fitted with adjusting 
gear. The high-pressure and intermediate-pressure 
cylinders are fitted with piston-valves, and the low- 
pressure cylinders with flat valves ; the former are 
284 in. and 464 in. in diameter respectively, and 
the latter are fitted with relieving-rings at the 
back. The main steam-pipe to each engine is 16} in. 
in diameter, and the exhaust from each low-pres- 
sure cylinder is 28 in. in diameter. The pipes to 
the intermediate-pressure cylinder casing and to each 
low-pressure cylinder casing are respectively 22 in. and 
23% in. in diameter. A throttle-valve is fitted to each 
main steam-pipe hard against the main regulating- 
valve, and is arranged to be worked from the starting- 
platform and from the main deck. All the stop-valves 
on the main ranges of steam-piping, including the 
main regulating-valve, are of the flexible disc type 
(Bevis and Gibson’s patent). 

The high-pressure and intermediate-pressure piston- 
rods are 94 in. in diameter, and the low-pressure piston- 
rods 74 in. in diameter, the crosshead pins being 11 in. 
in diameter by 11} in. long and 9 in. in diameter by 
9 in. long respectively. All the crosshead shoes are 
of cast steel, fitted with gun-metal slippers faced with 
white metal. The high-pressure and intermediate- 
pressure rubbing surfaces have an area of 1007 square 
inches on the ahead face, and 754 square inches on 
the astern face, the low-pressure surfaces being 650 
and 470 square inches ahead and astern. 

The valve-spindles are all 5 in. in diameter, and the 
travel of all valves is 10} in. The low-pressure valves 
are fitted with balance-cylinders 18 in. in diameter. 
The weigh-shaft is 10 in. in diameter, reduced to 9} in. 
at the ends, and has a 4-in. hole through it. The 
reversing gear is of the all-round type, a double- 
cylinder engine, 74 in. in diameter by 6 in. stroke, being 
fitted to the high-pressure back column. A turning 
engine of the double-cylinder type also is fitted to the 
aft low-pressure cylinder back column, the cylinders 
being 64 in. in diameter by 7 in. stroke. The main 
turning wheel is fitted on the coupling ; the centre is of 
cast steel and the rim is of manganese bronze. The 
main engines may also be reversed or turned by hand. 

The cylinders are supported at the front by eight 
forged steel columns, and at the back by four cast- 
iron columns formed with guide-faces, and one forged 
steel column. The forged steel columns are 64 in. and 
5} in. in diameter respectively for the high-pressure, 
intermediate-pressure, and the low-pressure cylinders. 
The bed-plate is of cast steel of I section throughout, 
and there ars formed in it eight main bearings, of an 
aggregate length of 14 ft. 8 in. 

The shafting is hollow throughout. The crank-shaft 
is 18 in. in diameter, increased to 18} in. in way of 
the eccentric sheaves, and it has a 9-in. hole through 
it. The crank-pins are all 20 in. in diameter, and 
have a 10-in. hole through them, those for the high- 
pressure and intermediate-pressure being 26 in. long, 
and for the low-pressures 17 in. The shaft is 
in four pieces, the high-pressure and intermediate- 
pressure —_ being interchangeable with each 
other, and the two low-pressures with one another. 
The cranks are set at unequal angles, with provi- 
sion for the fitting of balance-weights, and they are 
|arranged to produce as far as possible a balance, 
while leaving it optional to set them at 90 deg. with 
leach other. The thrust-shaft is 17 in. in diameter, 
!and has a 9}-in. hole through it. The thrust-block is 








of cast steel, and is fitted with eight horse-shoe 
collars, having a total rubbing surface of 2421 square 
inches. The tunnel-shaft is 17 in. in diameter, and 
the stern tube-shaft 184 in. in diameter, and both 
have a 94-in. hole through them. The stern tube- 
shaft liner is Zin. thick. The stern tube itself is 
built into the ship, and is fitted with cast-steel bushes 
riveted to each end and bored out to suit the gun-metal 
and lignum vitz bushes. The propeller shaft is 20 in. in 
diameter, and has an 114-in. hole through it, reduced 
to 6 in. at the after end. The propellers are of 
manganese bronze, the boss and the three blades being 
of the same material, and the dimensions, as fixed by 
the Admiralty, are 15 ft. 9 in. in diameter, 19 ft. 9 in. 
mean pitch, and 75 square feet surface. 

There are two large condensers in each engine-room, 
each having a cooling surface of 6575 square feet, 
which serve for the main and auxiliary engines. They 
are so arranged that either may do all the work, while 
the other is being overhauled. The cylinders, cylinder- 
covers, condensers, &c., are cased with teakwocd and 
polished brass bands. 

The main circulating pumps, of which there are 
two in each engine-room, are by Messrs. Paul, of 
Dumbarton, and contain impellers 48 in. in diameter. 
The main inlet valve is 21] in. in diameter, and the 
discharge through each condenser 17 in. in diameter. 
The distilling machinery, of which there are separate 
sets in each engine-room, is by Messrs. Weir, as are 
also the fire and bilge pumps (two in each engine-room), 
and the latrine and drain-tank pumps. Independent 
twin air-pumps, also by Messrs. Weir, are fitted in 
each engine-room, and draw from the condensers, 
through a 12-in. pipe, and discharge through a grease- 
extractor, by Messrs. Carruthers, to the feed-tank 
placed in the wing of the ship. Either pump may 
work in connection with each of the main engines. 
For ventilating the engine-rooms two motor-driven 
supply fans, 25 in. in diameter, are fitted in the after 
hatch, and one 30-in. exhaust fan in the forward 
hatch, of each engine-room. Trunks are fitted to 
each for the direction of the air currents. 

The steam supply is from a combination of cylin- 
drical and water-tube boilers, arranged in four com- 

artments. There are six cylindrical boilers in No. 4 

iler-room worked under the closed stokehold system. 
Each boiler is 12 ft. 9 in. in internal diameter by 
9 ft. 4 in. long, and has 214 plain tubes 24 in. in dia- 
meter by 0.16 in. thick, and 98 stay tubes 24 in. in 
diameter by 0.25 in. thick. The three corrugated 
furnaces in each boiler are 3 ft. 2 in. mean internal 
diameter. The grate surface is 57 square feet, the 
heating surface 1575 square feet, the shell plate 
1,°; in. thick, and the working pressure 210 lb. per 
square inch. 

There are 16 water-tube marine boilers of Babcock 
and Wilcox construction, having a total tube heating 
surface of 45,847 square feet, and a total grate area 
of 11774 square feet. Each of the boilers is capable 
of being used independently of the others, and all are 
loaded to 220 lb. pressure per square inch. There are 
two boilers with 23 sections of tubes, including side 
sections ; four with 20 sections, four with 19 sections, 
three with 18 sections, and three with 17 sections. Each 
centre section contains two 3}3-in. diameter and 36 
11%-in. diameter tubes, each left-hand side section 
30 1}}-in. diameter tubes ; and each right-hand side 
section 31 1}%-in. diameter tubes. The downtake 
headers are connected to the steam - collectors by 
short tubes and nippled to the main sediment-box 
at the bottom. The uptake headers are connected to 
the steam-collectors by two rows of 3}3-in. tubes. 
There are two outside downcomers, 4} in. external 
diameter a } in. thick, to each side of the boilers, 
and an additional downcomer connection from the 
drum to each side header in the twenty-three sec- 
tion boilers. Thes> are in addition to the down- 
comers for each section inside casings. An auxiliary 
sediment-box is fitted at each end of the main sediment- 
box. Opposite the end of each 3}5-in. tube is an 
oval hand-hole fitting, or examination door, of forged 
steel, jointed with an asbestos gasket, the joint being 
made inside the header-plate; and opposite the end of 
each 1}%-in. tube at the front of the boiler is a conical 
hole and fitting of forged steel, to enable the tubes to 
be withdrawn or examined ; and at the back of the 
boiler, opposite each group of 1}%-tubes, is an oval 
hand-hole fitting or examination door. 

The bottom two rows of the inclined tubes are 
3}§ in. outside diameter in the body, and ,', in. thick, 
swelled at one end to 4 in. in diameter for a length of 
3in. The next four rows are 1} in. outside diameter 
in the body, and 0.144 in. thick, and the remainder of 
the inclined tubes are 1}3 in. outside diameter in the 
body and 0.128 in. thick. All are swelled at one én< 
to 1 in. in diameter for a length of 2in. _ The length 
of the inclined tubes throughout is 7 ft. 8 in. over all, 
and 7 ft. 6 in. clear between the headers. The return 
tubes are 3{§ in. external diameter by 0.192 in. 
thick, and have a mean length over all of about 
4 ft. 11 in. 

The headers into which the tubes are expanded are 
made of forged steel plates 44 in. thick, and welded in 
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an approved manner. Holes, with internal doors easily 
removable, are provided in the headers, opposite the 
ends of the tubes. Jointless asbestos rings are used 
for the joints of the 4}-in. by 44-in. hand-hole doors, 
but the joints of the 1J-in. doors are metal to metal. 
Slabs of rolled zinc are suspended in each boiler for 
the purpose of preventing corrosion. All the tube 
joints in the headers, steam-collectors, and sediment- 
boxes are made by expanding the tube end in its seat. 

Two soot-cleaning valves are provided to each boiler 
for cleaning the exteriors of the boiler tubes by air at 
a pressure of 50 lb. 

The furnace frames and doors are made of wrought 
steel, and so fitted that the doors can be kept open in 
a seaway. The 23-section boilers are each fitted with 
four furnace doors, and all the others with three. 
Bafile-plates are fitted to conduct the hot gases over 
the whole of the tube surface. The ash-pans are zincked 
by the hot process, and arranged so that they can be 
removed without disconnecting any parts of the boiler 
fronts. 

The boiler casings are zincked by the hot process and 
fitted with the necessary doors, screens, lagging, &c. 
The rivets in the joints of all boiler casings are closely 
pitched, and the joints made air-tight by an asbestos 
cord fitted in each joint. 

The boilers have been constructed at Messrs. Bab- 
cock and Wilcox’s works at Renfrew, for a working 
pressure of 220 i square inch, and the various 
pressure parts tested to Admiralty requirements. 

The total weight of the sixteen boilers empty, in- 
cluding steam and fire mountings, foundations from 
firing-floor level upwards, lagging, &c.,.is 500 tons, 
and the weight of hot water in the sixteen boilers is 
66 tons. 








THE NIPPON YUSEN KAISHA. 


Tue half-yearly report of the Nippon Yusen Kaisha 
(the Japan Mail Steamship Company), which brings 
the accounts up to September 30, 1904, shows how 
grievously the war in the Far East has dislocated the 
affairs of the company, a large number of the ships 
having been requisitioned for war purposes. Early in 
the year the demand for transports having become 
urgent, owing to the war, the ships returning from 
Europe, as well as those newly purchased, were all 
engaged for the service of the State, and only the 
small vessels on the Hokkaido coast continued to 
run on the regular lines. Thus the various over- 
sea services of the company had to be suspended, 
but as circumstances did not permit the cessation of 
those in domestic and Far Eastern waters, foreign 
vessels were chartered and distributed on these lines, 
a procedure which had to be still further developed as 
time went on, so that finally the number of char- 
tered steamers totalled 20, with an aggregate tonnage 
of 58,859 tons. The operations of the war caused 
irregularities in the coast services, which had serious 
effects on trade and industry ; but as the command of 
the sea fell into the hands of the Japanese, lines were 
opened to Shanghai, Tientsin, Chefoo, and Korea. 
On several occasions the voyages had to be stopped 
when Russian warships made their appearance, or 
when errant Russian mines were suspected to be float- 
ing about. 

The European line, which was formerly served by 
twelve splendid vessels, had to be = up, and for 
the sake of preserving some part of the connections 
which had been formed after long years of earnest 
effort, and with a view to the revival of the line at a 
future date without serious impediment, arrangements 
were made with two companies—the Great Eastern 
and Messrs, Baknor Brothers—to place three steamers 
each, or six in all, on the line under suitable con- 
ditions, so as to have one voyage every four weeks, 
the Nippon Yusen Kaisha’ wolatdhing to manage 
matters relating to freight and passengers. This 
arrangement has been in force since May, and the 
relations of the company are thus, to a certain extent, 
being preserved. The American line had to be dis- 
continued, with the exception of one vessel, and 
arrangements were made with other companies for 
the purpose of reducing the inconvenience to Japanese 
shippers. The Australian service was interrupted for 
some time, but since July it has been carried on. The 
Bombay line was altogether suspended during the 
half-year, but as arrangements had been made at the 
beginning of the year with the Cotton Spinners’ 
Union for the continued carriage of raw material at a 
fixed rate, steps were taken, in spite of the suspen- 
sion of the service, to provide against-any scarcity of 
the required staple. Not only has the company 
suffered on account of the loss of trade, but it must 
take a considerable time, after the war has ceased, to 
regain its former position. 

The report makes special reference to the ships of the 
company which were lost when employed in the public 
service, and to those sunk or injured by the enemy, 
and states that ‘‘ the company is profoundly sensible 
of the competent manner in which the officers and 
men discharged their duty at the time of the calamity, 


with the dead and to reward the survivors.” Since 
the war broke out the company have lost, in the 
service of the State, eleven vessels, with an aggre- 
gate tonnage of 32,372 tons. Compensation has 
been received; but a considerable interval must 
elapse before the vessels are replaced, and meantime 
there will not only be much difficulty in allotting 
vessels to the various lines, but also a serious loss to 
the revenue. The directors take a philosophical view 
of the situation, and say :—‘‘ This is an inevitable 
misfortune, to be classed, however, among the normal 
incidents of war. We have the satisfaction, on the 
other hand, of reflecting that we have discharged our 
public duty. The end of the contest, however, is 
still far distant. It may be that we shall meet 
further hardships in the course of hostilities, but 
our we ay | will not be discouraged. It will continue 
to perform the functions devolving on it as a result of 
belligerency ; it will, at the same time, strive to main- 
tain its business, and it will in every respect seek to 
do its duty.” Notwithstanding all the difficulties it 
has had to meet, the company was able to pay the 
shareholders a dividend of 12 per cent., but it only 
did this by refraining from the usual liberal appro- 
priations to reserve and other funds which are closely 
connected with the company’s prosperity and solidity. 
It might, under the circumstances, have been wiser to 
have Sion content with a smaller dividend. 

Writing on the affairs of the company, the Japan 
Daily Mail says :—‘‘ We cannot dismiss this subject 
without noting the situation in which the country 
would have been placed had the outbreak of war 
found it without the splendid transport facilities 
afforded by the Nippon Yusen Kaisha’s fleet. In the 

iping times of peace unreflecting persons are apt to 
ook askance at great shipping companies which receive 
a substantial measure of State aid and show enviabl 
prosperous balance-sheets. But the truth is that suc 
companies are just as essential to the safety and inde- 
endence of the empire as are its army and its navy. 

Jithout them, indeed, the army’s field of potentiality 
is strictly limited to domestic territories, and in Japan’s 
case it may be truly said that did she not possess the 
Nippon Yusen Kaisha, she would have to submit tamely 
to compulsory exclusion from the continent of Asia, 
and to see Manchuria and Korea pass finally under 
Russian sway.” 





THE LONDON, BRIGHTON, AND SOUTH 
COAST RAILWAY COMPANY’S DEPTFORD 
WHARF. 

THE use of electric power for working cranes and cap- 

stans is not nearly so common in this country as in 

America or on the Continent of Europe. There has, 
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The relative merits of electricity, steam, and hy- 
draulic power, for working such machinery, need not 
be discussed here. Anyone who is interested: in the 
subject should refer to a series of articles entitled 
‘* Electric Cranes,” by Mr. Philip Dawson, which have 
appeared in TRACTION AND TRANSMISSION, and in which 
the matter is treated at length. The fact remains that 
electric cranes are steadily ousting steam and’ water- 
power cranes from the position they once held .so 
securely, and there seems a very strong probability 
that the latter class of apparatus will soon become 
comparatively rare, except for special purposes. 

One of the most recent instaliations of electric cranes 
is to be found at Deptford Wharf, where the London, 
Brighton, and South Coast Railway Company own 
very extensive goods yards and docks, covering an area 
of 10} acres, and having wharf accommodation which 
can berth steamers of a size up to 1500 tons; the 
average daily tonnage dealt with is considerably over 
2000 tons. The general arrangement of these wharves 
and docks are shown in Fig. 1, below. 

Deptford Wharf is connected with the main line at 
New Cross by a branch line which, at present, is only 
a single one; but the question of doubling this line is 
now being considered, and this will considerably im- 
prove the geueral working. There are a large number 
of hydraulic cranes and capstans already installed, 
many of which have been working iw te 8 for 
over twenty years. Considerable improvements have 
recently been made at Deptford Wharf, consisting 
chiefly of a new warehouse and a large covered dock. 
The top floor of the new warehouse is designed to carry 
2000 tons, and goods will be lifted from the oaty 
sheds underneath by means of two electric travelling- 
cranes which run the whole length of the warehouse. 

The original crane and capstan installation at Dept- 
ford Wharf was operated partly by steam, but mainly 
by hydraulic power. When the question of extending 
and enlarging the plant arose, there was considerable 
difference of opinion as to what type of motor should 
be employed ; some of those in authority wished to 
use electricity throughout, not only for the new cranes, 
but also for the original ones, these being converted and 
made to work electrically ; others were strongly in 
favour of using hydraulic power throughout. Finally, 
Mr. Philip Dawson, consulting electrical engineer to 
the railway company, meres | instructions to investi- 
gate and report upon the whole matter. 

The report, which was handed to the general 
manager early in 1902, went very thoroughly into the 
problem, and showed that considerable advantage 
would be obtained by electrical operation. It advised 
the installation of a centra) power-station at Dept- 
ford Wharf, from which energy could be supplied to 
provide motive power and light. 








This report was carefully considered by the directors, 
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however, been considerable growth in this direction | 
during the last few years, and wherever electric power 
has been adopted it has been so universally satis- 
factory, that there is little doubt the system will 
rapidly spread as its advantages become more generally 





and suitable steps have been taken to show sympathy 


realised, 


who decided that all the new cranes, which were re- 
quired in connection with the new covered dock and 
warehouse, were to be operated electrically; two cranes, 
as already explained, being installed so as to work at 
the top of the warehouse and the whole length of it, 
and nine other cranes being so designed as to run at 
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right angles to the former, and at a lower level under- 
neath the warehouse, and across the covered barge] ELECTRIC GENERATING STATION AT DEPTFORD. 
dock in such a way that the trucks — at 

either side of the covered dock could be loaded from| CONSTRUCTED BY MESSRS. DICK, KERR, AND CO., LTD., ENGINEERS, LONDON. 
or unloaded into the barges at the dock. 

The above decision having been arrived at, two 
sets of tenders were invited, one for the supply 2 
and erection of the cranes, and the other for the Fig . 
complete electric generating plant. Only some half- 
dozen or so of the best-known firms were asked to 
tender. ‘ 

Eventually the contract for the generating plant 
was given to Messrs. Dick, Kerr, and Co., while the 
contract for the cranes went to Messrs. Stothert and 
Pitt, Limited, of Bath. There was, as usual, a certain 
amount of sub-contracting, subject to the approval of 
the consulting engineer. Amongst the sub-contractors 
may be mentioned—Messrs. Babcock and Wilcox for ee TRAVELLING CRANE 
the boilers, Messrs. Robert W. Blackwell and Co. for 
the steam-piping, Messrs. Browett Lindley for the en- 
gines, the Chloride Company for the accumulators, 
and the British Westinghouse Company for the crane- 
motors. 

The power-siation building was erected by the 
railway company, and is, more or less, a temporary 
affair, constructed of galvanised corrugated iron. The 
boiler and engine-rooms are under one roof, and are 
separated from each other by a partition ; the battery 
of accumulators is situated in a smaller building 
adjoining the engine-room. 

The section and plan of the power-station are given 
in Figs. 2 and 3, annexed, which clearly show the 
arrangement adopted. In view of the bad nature of 
the soil, and also partly on account of the varying 
character of the load, it was decided not to use a 
chimney, but to employ induced draught. Two fans 
for induced draught have been installed, one driven by 
a steam-engine and the other being driven by an elec- 
tric motor, the one generally in use being electrically 
driven. Each fan is capable of handling easily 11,700 
cubic feet of gases per minute, heated to a temperature 
of approximately 450 deg. Fahr., and the suction exer- 
cised is equal to 2 in. of water. 

The fans are mounted on the top of the boiler flue, 
with the intakes leading from one side, and dampers 
so arranged that both fans may be in use at the same 
time, or only one, as required. The uptakes are con- 
nected to a breeches-piece, terminating in a round 
steel smoke-stack carried up at the end of the boiler- 
house, as shown in general plan. The breeches-piece 
is fitted with a damper, which enables one of the fans 
to be disconnected from the flues if desired. 

There are two feed-pumps, one being a Weir steam- 
driven pump, and the other being a vertical three- 
throw pump driven by an electric motor, and fitted 
with Sinclair variable-stroke gearing, which permits 
of the stroke of the plungers being graduated from full 
stroke to zero whilst in action.. An indicator is fixed 
on the pump, from which it is possible to ascertain 
what amount of water, in gallons per hour, is being 
operated by the pump. This type of feed - pump 
was specially called for by the consulting engineer, 
as by its use considerable simplification es effected, 
an ordinary shunt-wound motor running at constant 
speed being all that is required. Pumps of this type 
have now been running for over two years, and have 
given the greatest satisfaction. 

The boiler-room contains two Babcock and Wilcox 
water-tube boilers, of the firm’s standard single-drum 
pattern, Each boiler is set in a separate brickwork 
setting, the two being placed side by side, as shown 
in Fig. 3. The boilers were specified to be capable 
of wae gence 5000 Ib. of water per hour each under 
normal conditions, and at least 6500 lb. per hour 
continuously when required without undue forcing, 
the steam pressure being 160 lb. per square inch. 
There is only one steam and water-drum per boiler ; 
the boilers are suspended from a steel framework by 
slings under the steam and water-drums, so that the 
mud-drums are clear of the brickwork. 

Each boiler is fitted with a superheater situated 
under the steam and water-drum. The superheater 
is capable of giving a minimum superheat of 100 deg. 
Fahr., and is supplied with steam through an anti- 
riming collector from the top of the steam-drum. 
The area of superheating Bm Son is approximately 
250 square feet. It is constructed of thes a of 14-in. 
steel tubing, expanded into cross-headers ; when it is 
not desired to superheat the steam, the superheater can 
be put out of action by flooding. The lower cross- 
einer is fitted with a steam connection carried u 
vertically on each side of the steam-drum and join 
into a 7, which is provided with a combined steam- 
stop and isolating valve, and fitted to the steam and 
water-drum. 

The usual cleaning and inspection doors are pro- 
vided, and also a portcullis-type damper, with chain- 
pulleys and balance-weight.. The front of the boiler 
above the smoke-doors is faced with white glazed 
bricks. 

The boilers are mechanically fired, the stokers being 
of the chain-grate type, manufactured by Messrs. Bab- 
cock and Wilcox. Both stokers are operated from an 
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overhead shaft driven by an electric motor, the trans- 
mission of power from the motor to the shaft being 
effected by a belt. 

The principle of the Babcock and Wilcox stoker is too 
well known to require more than the briefest descrip- 
tion. The coal from the hopper falls on to the travelling 
endless grate, and travels slowly from the front to the 
back of the furnace, the clinker and ash finally falling 
over the back into a clinker-pit. The progress of the 
fuel is sufficiently slow to allow of thorough coking 
before burning. The depth of the fire is regulated by 
a ratchet-and-pawl attachment on the driving worm- 
wheel, on the shaft of which is mounted the drum that | 
drives the grate. | 

This stoker can be operated-by hand in emergencies, | 
or used as an ordinary stationary grate with hand- | 
firing. The whole apparatus is supported on wheels, 
which run on rails, which enables it to be removed 
from the boiler with the greatest ease. | 

The electric motor for driving the stokers is of the 
shunt-wound type, designed for operation on a 220-volt 
circuit, and it is fully enclosed. he motor was manu- 
factured by Messrs. Dick, Kerr, and Co. The armature | 
is of the slotted type, with interchangeable coils. The | 
specification called for a maximum rise of 30 deg. Cent. | 
above the surrounding atmosphere, after a run of | 
12 hours, at full-rated speed, load, and voltage. | 

The engines, Fig. 4, page 48, are of the compound- 
vertical high-spe dollonal type, each connected to a 
continuous-current generator, mounted upon an exten- | 
sion of the bedplate. ; | 

Each engine is capable of meeting a normal load | 
of 200 indicated horse-power when supplied with dry 
steam at 155 lb. pressure at the throttle-valve, and is 
capable of developing continuously 300 indicated | 
horse-power, non-condensing wher! fequired, at a speed | 
of approximately 380 revolutions per minute. 

Each engine is fitted with improved type of inertia 
shaft-governor, which controls the aiel 
ly acting directly on the throttle- valve. Forced | 
lubrication is employed throughout. The following | 
ave the steam consumptions and efficiencies :— 








of the engine | 


| 
| 
| 


— 
Three-Querter | Halt Load. | 





0 per Cent. | > | 
Overload. | Full Load, | 
Ib. Ib. | Ib Ih. 
23 204 21} 234 
Mechanical Efficiency. 
per cent. per cent. per cent. per cent. 
90 88 85 81 





Each generator is rated at 125 kilowatte. The | 
vrmal rating of the machine is 545 amperes at 230- | 
volt shunt, and 480 amperes at 260 volts compound at | 
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380 revolutions per minute. The generators have an 
efficiency of 87 per cent. at half load, 91 per cent. at 
three-quarter load, and 91.5 per cent. at full load. 

The brushes once ene, there is practically no 
sparking due to variations of the load within the 
limits of no load and 40 per cent. overload. There is 
no injurious sparking, even if the load is increased 
temporarily to60 per cent. overload. The generators, 
when tested, were run at their normal rated load for 
12 hours without the rise in temperature of any part 
exceeding 30 deg. Cent. above the temperature of the 
surrounding atmosphere, which was not to be over 25 
deg. Cent. The generators are able to carry an over- 
load of 50 per cent. for one hour without the rise of 
temperature of any part exceeding 60 deg. Cent. 
The machines are also able to carry momentarily 75 
per cent. overload without injurious heating or spark- 
ing. Shunt and series coils are separately wound and 
insulated, a switch being provided to cut out the 
series-winding when the generator is operated as a 
shunt machine. The compounding is adjustable, 
which enables either a practically constant electromo- 
tive force to be maintained from no load to full load, 
or an increase of electromotive force practically pro- 
portioned to load between the limits of from 230 volts 
at no load to 260 volts at full load, as may be desired. 

The machines were subjected at the works to a test 
of 1500 volts alternating current for 30 minutes 
between the field-coil windings and the frame, as well 
as between the armature windings and the shaft. 

A storage battery has been installed, supplied by 
the Chloride Company. It consists of 112 cells, and 
it is rated normally at a discharge of 300 amperes for 
one hour, but for short periods the discharge rate is 
much higher. 

A reversible booster of the Highfield type, located 
under the switchboard gallery, works in connection 
with this battery. On the switchboard are mounted 
recording instruments, and it has the ordinary panels 
required in such installations for power and lighting. 

Fig. 4 is a photographic view of the interior of the 
power-station, and the arrangement of the generator 
sets, switchboard, and booster. 

Travelling Cranes.—Among the most interesting 
features of the whole of this installation are certainly 
the travelling cranes, which it is believed are amongst 


| the fastest and most modern to be found in this coun- 
| try; they were specially designed by the consulting 
|engineer, Mr. 


Philip Dawson, in conjunction with 
Mr. Walter Pitt, for the London, Brighton, aud South 
Coast Company. 

Owing to the very small height available in the top 
floor of the warehouse, and also in consequence of the 
small head-room available between the top of the 
covered railway trucks and the underneath of the floor 
of the warehouse, the crane had to be built so as to 








occupy as small head-room as ible, and at the same 
time secure the highest available lift. 

Figs. 5 and 6, above, clearly show the general arrange- 
ment adopted ; the travelling crab consists of a low- 
steel casting, on to which the hoisting and travers- 
ing motors A and C are securely fixed. The hoisting 
motor is connected to the hoisting drum through single- 
reduction gearing B; the pinion of the motor is raw 
hide, all the teeth being, of course, machine-cut, The 
capacities and speeds of the motors, in connection 
with the crane, are respectively as follow :—Hoist- 
ing motor, 16 brake horse-power at 500 revolu- 
tions; traversing motor, 3 brake horse-power at 
660 revolutions. The motor which works the travel- 
ling motion of the crane is rated at 6 brake horse- 
power at 60 revolutions. This latter motor is fixed on 
the middle of one of the platforms, and is fitted with 
single-reduction gearing G H, and drives one pair of 
travelling wheels J J, as shown in the illustration. All 
the motors are rated on a two-hours’ test, the tem- 
perature rise not exceeding 40 deg. Cent. above the 
surrounding atmosphere, onl each motor being required 
to withstand satisfactorily the application of 1500 
volts alternating between windings and frame for a 
period of 30 minutes, and the armature being required 
to stand the test of 1000 volts alternating between 
its circuits and core for one ~oapen | ‘ - 

Fig. 7, page 52, which is from a photograph specia 
ieee for'this article, gives a very good and quanell 
idea of the appearance of these cranes when com- 
pleted. All the motors of the crane are worked from 
the cage. 

The controllers are of what is-known as the uni- 
versal type, two of them being gupplied, one which 
will control the cross and longitudinal travel and: the 
other the lifting. The handles.aré so arranged that 
by moving them in the direction in which it is desired 
to move the load or crane, the desired result will be 
obtained. The rheostats are of the metallic type, well 
insulated with mica. When ready to be connected 
up, they will stand an insulation test of 2000 volts 
alternating current for one minute. All controllers 
are fitted with magnetic blow-outs. A marble switch- 
board panel is fitted in the attendant’s cage; upon 
it are mounted one double - pole switch and one 
double-pole circuit-breaker, as well as single-pole fuses 
for each motor circuit. The trap-doors in the floor of 
the warehouse, shown in Fig. 7, communicate with 
sidings, on which the trucks stand alongside the 
covered dock underneath. The general appearance of 
the dock, with the barges ready for being unloaded 
into the trucks on either side, is shown in Fig. 8. 

These cranes have now been at work for nearly two 
years, and have given the greatest satisfaction to the 
railway company, both as regards efficiency and ease 
of handling. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig Iron Market.—La3t Thursday business was 
again very active, and the downward tendency gave way 
to a strong feeling and an advance in price on the pre- 
vious day’s quotations. In the forenoon there was a 
considerable business done in options, and the turnover 
in Cleveland warrants was estimated at 18,000 tons. The 
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The improvement in shipbuilding will certainly assist 
the allied industries as well as general trade, and the 
outlook in the Glasgow district is at present very bright. 


| Scotch Pig Iron: Production and Consumption. — Last 
| Thursday the Scottish Ironmasters’ Association issued 
| the following statistics of the production, consumption, 
| exports, and stocks of Scotch pig iron (including hematite 
and —_ _ sr From pe ollowing a - will be 
ices were : — d. to 50s. 104d. cash, and 5s. thir- | een that the production and consumption has been on a 
a ae hae iron a 503. 94d., ranging to | YETY large scale ; the production is believed to be about 
5is. 2d. one month; 2000 tons of hematite iron were | the largest on record :— 
done at 583. 3d., and 58s. 6d. one month. At the after- | Production. 
noon market the prices of Cleveland warrants eased | 
off to 503. 74d. cash and 503. 104d. one month, closing with | 
buyers at 50s. 64d. and sellers at 503. 74d. cash. Hematite | 
iron was steady at 58s. 6d. one month. For the first time 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 27. 
THE most interesting event of the past week has 
been the placing of considerable business, in the way 
of engineering appliances and equipment. Amon 
other large contracts placcd was one for two vertica 
triple-expansion engines for the city of Chicago, each 
having a daily capacity of 40,000,000 gallons, with a 
normal head of 120 ft. The Government is buyin 
machine-tools for its shipyards at New York an 
Philadelphia. The Canada Car Company, which is 
building a large plant at Montreal, is in the market 
for large quantities of material with which to equip 
the plant to be built. It will consist of fifteen large 
buildings, and a contract for 2800 tons of structural 
steel has already been awarded to the Dominion Bridge 
Company. A stack will be built 150 ft. high. There 
are also orders coming in for forge and smith-shop 
equipment, wheels and axles, rolling-stock, and locomo- 
tive engines. The Baldwin Works have at present 
15,500 workmen on their plant in this city and have 
several months’ work contracted for. ocomotive 
requirements are in excess of existing facilities. The 
demand for steel cars is also exceeding the present 
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Aspermakers’ returns 1,339,740 | 1,£88,073 
Consumption. 
206,330 176,262 
814,999 747,263 
.| 1,021,329 923,465 | 
Exports. 
121,082 159,344 
164,575 158,423 
5,398 6,137 
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standard foundry pig iron was quoted on the market, the | 


prices being 493. one month buyers and 49s. 44d. sellers. The 
actual business done was 10,000 tons, and 7000 tons of op- | , 
tions. On Friday the market was not very active, although | = —— ee 
the tone was fairly good. Theturnover of Cleveland war- | “".ieelworks 
rants in the forenoon was 4500 tons, the prices being | F ‘ea! 
503. 8d. cash, 50s. 9d. seven days, 50s. 94d. twenty-one | 
days, and 60s. 11d. one month. About 1500 tons of 
Scotch iron were dealt in at 553. 3d. and 553. Gd. one! 
month. Standard foundry iron was quoted at 493. 3d. | Foreign 


30,123 
67,736 


Total 
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| Rail to England 


facilities, and there is a plan under consideration con- 
templating the extension of existing — Additional 
capital is being arranged for. Anadditional subway is 
to be built in the City of New York, under Sixth- 
avenue, from the terminus of its Hudson River Tunnel 
to 33rd-street. Work will begin on this enterprise in 
the early spring. Contracts for material are now 
being given out. An immense power plant is to be 
built. near New York on what is known as the 
Hackensack Middles. Among the equipments ordered 
are (two) 5000-kilowatt Curtis turbines. Another 
subway is projected under New York City which 
will run up the east side of New York and 
down the west side. The west branch will pass 
under 7th, 8th, and 10th avenues to 14th-street, 
and thence to the Battery, making a complete circuit. 
In connection therewith it should be mentioned that 
a suburban railroad, known as the New York, West 
Chester, and Boston-road, will join with this tunnel 
system, and an electric road will be built to a point 
some 20 miles distant, opening up a large new resi- 
dential area. ‘The Pennsylvania Company is also 
making considerable extensions at various points along 
its system, the requirements of which create neces- 
sities that are bringing work to engineering plants, 
foundries, and mills. 

Numerous other requirements are arising which run 
into a pile of money, but are made up of comparatively 
insignificant items. Work on the projectedjErie Ship 
Canal will soon begin. The sum appropriated for this 
work is 101,000,000 dols. The amount of work to be 
undertaken will soon involve the outlay of 4,263,620 
dols. Much of it will consists in excavation of the 
Upper Hudson, the Mohawk River, the Champlain 
Canal, and the excavation of portions of the present 
Erie Canal. These extraordinary requirements are 
directly stimulating a demand for crude iron and 
steel, the effect of which is shown in a steady harden- 
ing of prices, which will probably continue. 








Norrsaern Mercuanica, Inpustry.—Messrs. Robert 
Stephenson and Co., Limited, have secured two more 
orders for cargo steamera, each exceeding 6000 tons dead- 
weight. Messrs. Stephenson have now seven large 
steamers in course of construction. Orders have also 
been booked by Messrs. Ropner and Co., Messrs. Craig, 
Taylor, and Co., and Messrs. Richardson, Duck, and Co., 
at Stockton. In order to meet the demand for steel 
plates, the South Durham Iron and Steel Company is 
preparing No. 1 mill at Moor Works, Stockton. The 
change will take place before the close of this month, and 
the whole of the steel-naking plant will be then in full 


operation. 


_ ENGINEERING AND THE Navy.—At the monthly meet- 
ing Of the Birmingham Association of Mechanical Engi- 
neers, held at the Grand Hotel, on the 7th inst., Mr. C. 
Alfred Smith (editor of the Birmingham University Engi- 
mane Journ delivered a lecture on the ‘‘ Mechanism 
.of a Modern Man-of-War,” in the course of which he 
demonstrated the remarkable advance that had been 
made in recent years in the mechanisin and construction 
.of our battleships. This was due — to engineering 
science. It was true, he said, although not generall 
‘ised, that the per ty of the nation spender 
vor largely upon modern engineering. The main engines 
of our warships had grown from 200 up to 25,000 horse- 
power in eighty years, but the growth of the auxiliary 
machines had nm even more remarkable. In every 
part of the ship labour-saving appliances had been intro- 
uced. Since 1890 the Nav stimates had increased 
from 13 millions to over 30 millions, and it was obvious, 
as recent events had shown, that it was necessary that 
this expense should be incurred. It was upon engineer- 
ing that the whole efficiency of the Fleet to-day depended. 
The members who took part in the discussion which fol- 
themselves glad to know that the old 
prejuc in ¢ neer was dead, and that the 
Adniiralty now realised that he was one of the most im- 
portant factors on a modern warsbip. 
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buyers and 493. 6d. sellers one month, but no business was 
done. Hematite iron was 55s. 6d. buyers, and 55s. 74d. 
sellers. In the afternoon a small business was trans- 
acted. Opening firm, the market became weak, and 
Cleveland warrants eased off from 50s. 6d. to 503. 4d. cash 
and from 503. 11d. to 50s. 7d. one month. Some hematite 
iron changed hands at 51s. three months, while standard 
foundry iron was dealt in for the first time at 493. 114d. 
three months. When the market opened on Monday it 
was very flat, and Cleveland warrants again dropped in 
price. Lacking support, quotations eased from 503. to 
493. 84d. cash, and from 50s. 34d. to 493. 104d. one month. 
Scotch iron was dealt in at 55s. one month, and 
hematite at 583. cash, and 58s. 3d. one month. In 
the afternoon the price of C'eveland warrants again 
declined, from 493. 64d. to 493. 3d. cash, and from 
493. 104d. to 49s. 54d. one month, closing with buyers at 
49s. 2d. and sellers at 493. 3d. cash, and with one month 
buyers at 493. 5d., and sellers at 493. 6d. These prices 
show a decline of 1s. 2d. on Friday’s quotations, but, 
nevertheless, about 17,000 tons oy 10s hands. Hema- 
tite was dealt in at 57s. 9d. fourteen days. Tuesday saw 
a big improvement in the market, Cleveland warrants re- 
covering a good part of the previous day’s decline. Busi- 
ness was done at 49s. 94d., 50s., and 49s, 11d. cash, and 
493. 104d., 50s. 3d., 50s. 2d., and 503. 24d. one month, 
with 1000 tons at 50s. 6d. three months. The turnover 
was 14,000tons. Hematite was quoted at 583. 44d. cash. 
Inthe afternoon Cleveland warrants were a trifle firmer 
at 4d. over the best morning quotations, and transactions 
took place at 503. 0}d. cash and six days, and 50s. 34d. one 
month. Hematite brought 58s. 6d. one month, and 1000 
tons standard foundry iron changed hands at 50s. three 
months. The turnover was 6000 tons. After the re- 
covery of yesterday, Cleveland warrants were flat this 
morning and prices declined 4d. per ton, on an 
irregular market. The opening price was 493. 6d. 
cash, and dropping to 49s. 54d., it closed with 
buyers at 49s. 7d. Forward iron fluctuated between 
49s. 84d. and 49s..11d. one month, and dealings took 

lace at 493. 74d. five days and 493. 104d. nineteen days. 

he turnover was 15,000 tons, which included 1500 tons 
of standard foundry iron, which brought 49s. 8d. and 
493, 6d. to 493. 9d. three months. Hematite warrants were 
sold at 58s. 6d. onemonth. The afternoon found the tone 
firm, and a small business of 6000 tons of Cleveland war- 
rants was done at 49s. 5d. cash and up to 493. 10d. one 
month. The close found cash sellers at 493. 8d. The 
quotations for warrant and makers’ iron are:—Clyde, 
58s. 6d. ; Gartsherrie, 59s. ; Calder, 59s. 6d. ; Summerlee, 
603. 6d.; Langloan, 64s. 6d.; Coltness, 65s. 6d. (all shipped 
at Glasgow); Glengarnock (shipped at Ardrossan), 
58s. 6d.; Shotts (ohippes at Leith), 59s.; Carron (shipped 
at Grangemouth), 59s. 6d. 


Sulphate of Ammonia.—When the sulphate market 
opened after the holidays there was very little doing, 
but by the middle of this week business became more 
active. The tone has remained firm, and the quotations 
at which transactions have taken place are 12/, 15s. and 
12/. 17s. 6d., a good quantity changing hands this 
morning at the latter price. It is penn that the tone 
of the market will remain good, and that values will 
increase 2s, 6d. to 5s. per ton during the next few days. 


Scottish Steel Trade.—During the last ten days there 
has been quite a boom in shipbuilding orders on the 
Clyde, co’ uently there has been an improved demand 
for steel for the new vessels. -This dethand has imparted 
a stronger tone, therefore, to the local steel market, and 
the result, as inferred last week, is a further advance in 
the prices. At a meeting of the Scottish steel-makers, 
held yesterday (Tuesday) afternoon, it was resolved to 
raise the prices of all kinds of material 2s. 6d. per ton. 
This makes the current prices now :—Angles, 5/. 7s. 6d. ; 
bars, 67. 7s. 6d. ; boiler-plates, 6/. 7s. 6d. ; and ship-plates, 
5l, 17s. 6d.—all less 5 per cent. These fresh inquiries for 
steel for shipbuilding purposes have certainly strengthened 
the producers’ hands, but the increase in prices has been 
necessitated by the increased cost of raw material, hema- 
tite being at present about 60s. per ton. 


Clyde Shipbuilding.—With the commencement of the 
new year a revival in local shipbuilding has made a 
welcome appearance. During the past week quite a 
number of new orders have been placed, and some of the 
rents report that they have as much work on hand as will 

eep them well employcd for the best part of this year. 








Total 291,055 | 323,994 
Stocks. 


As on December 31— 
In Connal’s stores ..; 
In makers’ yards 


Total stocks 


12,189 
143,225 


9,29) 
118,768 24,457 
27,356 


155,414 128,058 


Furnaces. 


1904. 


1903. 
Number of furnaces in blast on December 31 $5 80 
Average number of furnaces in blast for the 

year ve on os “ + 


&4 92 85.73 


Summary. 


Total stock at December 31, 190: 
Add production for 1904 .. es 


129,058 
1,339,740 


lee 1,467,798 
Deduct total deliveries for 1904 1,312,384 


Total stock at December 31, 1901 155,414 


The following statistics of comparative prices for the 
past four years have just been issued, and are inte- 
resting :— 


' 1904. 


_: 1993. 1901. 


Average price of warrants .. 51s, 4}d. 52s. 23d. : 
Highest price of warrants .. 54s.0d. 67s. 6d. § 
Lowest price of warrants .. 493. 74d. 48s. 9d. 





. 53s. 94d. 
. 58s. 6d. 
. 488 9d. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Technical Instruction in Sheffield.—The technical de- 
partment of the Sheffield University College was this 
week reopened for the second term of the session. Last 
year the day students numbered 105, and the evening 
students 1272. This year the day students are 109, and 
the evening students 1159. The decrease is attributed to 
the fact that recently the age limit, as well as the fees, 
was alighdly raised, and that trade has been very de- 
pressed. The extensions at the departments are now com- 
pleted, and the work of equipping the mechanical and 
electrical engineering laboratories is being carried on at 
an expenditure of some 3500/. The new steel department 
is practically completed, at a cost of 6000/. 


The Hull Coal Trade.—The total weight of coal sent to 
Hull during the year has excited some astonishment, 
having regard to the fact that in West Yorkshire the pits 
have scarcely worked four days per week, and in South 
Yorkshire not more than four or five. Only once before 
has the tonnage been exceeded, and that was in 1900. 
The figures for the year are 3,552,032 tons, against 
3,431,456 tons in 1903, an increase of no less than 120,576 
tons. The exports for last year reached 1,581,196 tons, 
compared with 1,564,023 tons in 1903—an increase of 
17,167 tons. There has been a similar growth in the 
coastwise traffic. Twelve years ago the coastwise exports 
from Hull reached a total of 104,201 tons, of which 
London alone took 75,762 tons. During the year just 
closed that traffic amounted to 310,888 tons, of which 
London took 186,039 tons, the number of trading ports 
in each case being virtually the same. Exports have not 
increased in the same ratio, though the growth is dis- 
tinctly a substantial one, the tonnage in 1893 being 
879,127 tons, as against 1,564,023 tons in 1903. 


The Iron and Steel Trades.—A fair amount of buying 
is going on in the iron trado, and some makers report that 
the demand is equal to the supply. There is no great 
pressure of work in the finished-iron branches ; but pro- 
spects are regarded as encouraging. A very distinct 
improvement is noticeable in the crucible-steel trade, and 
buyers are placing contracts to run during the next six ox 
twelve months, Firms who are en in the supplying 
of steel and all kinds of mining machinery for the Sout! 
African market are doing a steadily-increasing trade. 
Their shipments during the latter part of the year were 2 
great improvement on recent previous years, and a very 
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fair amount of work has been brought forward. An in- 
creasing business is also being done with the South 
American market, especially with the Argentine, and 
other houses are doing an unexpectedly brisk business for 
special qualities of steel with America, Japan, and some 
of the Colonies. Firms who are engaged in the manufac- 
ture of mining and excavating tools are able to keep their 
people fairly well employed, and they are looking forward | 
to an increasing trade both with South Africa and South 
America. During the last three or four months there has 
been a revival in the file trade, and firms have now some | 
very fair orders on their books. 


The South Yorkshire Coal Trade.—The year has opened 
with a very quiet demand for coal for manufacturing 
purposes ; but it is quite expected that when stock-taking 
is completed and the holidays are over, it will improve. 
Although the export season may be said to be over, there 
is still a very considerable tonnage going to the ports. 
House coal is in fair demand, but, having regard to the 
season of the year, is not up to expectations. Slacks and 
small coal generally are moving off freely, and prices all 
round are very firm. Most of the large consumers have 
been able to renew their contracts for this year on the | 
same terms as last year. The coke market is decidedly | 
better. Thereis an ar cy | demand for coke for steel- 
melting purposes, and also for blast-furnace qualities, 
and prices are well maintained. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLesBRouGH, Wednesday. 

The Cleveland Iron Trade.— Yesterday was the date of 
the quarterly meeting of the northern iron trade, but | 
quarterly gatherings are now numbered amongst the | 
events of the past. There was.a large attendance me 
*Change, however, and, in addition to the habitués, there 
were traders present from Glasgow, London, Sheffield, 
and South Wales. A requisition asking for better tele- | 
graphic communication between here and Glasgow was | 
largely signed. The tone of the market was more cheer- | 
ful than for some little time past, and a general desire to 
do business was noticeable. Enquiries for both Cleve- 
land and hematite pig were numerous, and some fairly 
good sales were made. No. 3 was the quality of 
Cleveland iron mostly required, and parcels changed 
hands at 50s. f.o.b., which may be given as the 
general market quotation, though at one part of the day 
buyers endeavoured to purchase at 493. 9d. No. 1 Cleve- 
land pig was about 51s. 3d. No. 4 foundry rose to 
48s, 6d. and forge qualities were also advanced, but they 
were still cheap as compared with the rate ruling for 
No. 3. Grey forge was 46s.; mottled, 45s. 6d.; and | 
white, 45s. East Coast hematite pig continued to show | 
slow but steady improvement. Mixed numbers were put | 
up to 55s. for early delivery. That was the price most | 
makers adhered firmly to, and they reported business at | 
it; but there were buyers who endeavoured to fix the | 
figure a little lower. No. 1 hematite was 55s. 6d., and | 
No. 4 forge 52s. Spanish ore was strong, Rubio still | 
realising 15s. 6d. ex-ship Tees. To-day there was prac- | 
tically no change in the market. | 

Blast-Furnacemen’s Wages Advanccd.—The ascertained | 
price of No. 3 g.m.b. Cleveland pig iron for the last | 
quarter of 1904 was 43s. 4.59d. The wages of blast- | 
furnacemen will be advanced for the ensuing quarter by | 
1 per cent. The ascertained price for the preceding 
quarter was 42s. 6.39d., so that there is an improvement | 
in the price to the extent of 10.20d. per ton. 


he wages | 
are thus raised from 13 to 14 per cent. above the standard. | 


Iron Trade Statistics.—The returns of the Middles- 
brough Chamber of Commerce show the total produc- | 
tion of pig iron in the Middlesbrough district for the 
last quarter of 1904 to have been 493,000 tons, against 
504,000 tons for the previous quarter, and 490,000 tons | 
for the last three months of 1903. The imports of iron | 
ore into Middlesbrough during the last quarter of 1904 
reached 372,115 tons, as compared with 364,037 tons | 
during the previous quarter, and 215,751 tons during the | 
fourth quarter of 1903. The total value of goods other than 
coal oad coke exported to foreign and ‘colonial destina- | 
tions from’ Middlesbrough during the three months ending | 
December 31 last was 1,017,087/., being an increase of 
oh ge as compared with the ‘corresponding ‘period in | 
1903. To Les 

Manufactured Iron and Steel.—Improvement has set in | 
in the manufactured iron and steel industries, and, as was 
xenerally anticipated, quotations are rising. Buyers have 
come into the market rather freely, and they have come 
to terms with sellers without very much trouble. Prices 
for bars, iron ship-angles, and ship-rivets have been raised, 
and it is expected that quotations for other descriptions 
will follow the upward movement. Common iron bars 
are now 61. 7s. 6d.; best iron bars, 67. 17s. 6d.: iron ship- 
plates, 62. 7s. 6d. ; steel bars, 6/. 5s.; and iron ship rivets, 
:/. 5s. to 71, 7s. 6d.—all less 24 per cent. discount. 

Coal and Coke.—Fuel is firm, and the threatened strike 
rbroad may cause a sharp rise here. Average blast- 
furnace coke has been raised 3d., and now stands at 153. 
delivered here. 








NOTES FROM THE SOUTH-WEST. | 
Cardiff.—The best Admiralty coal has been scarce, and | 
the tone of the steam-coal market has been strong. The | 
est large steam coal has made 13s. 6d. to 13s. 9d. per ton, 
while secondary qualities have brought 11s. 9d. to 13s. 3d. 
per ton. ‘House coal has continued in good demand, 
both for inland delivery and export; the best ordinary 
ualities have made 13s. 6d. to 14s. 6d. per ton, while 
secondary qualities have ranged from 10s. 6d. to 13s. per 





'ton. No.3 Rhondda large has brought 13s. 3d. per ton. | 
Foundry coke has made 18s. to 18s. 6d. per ton, and 


| 1903. 


| first to prove the existence of steam coal in the Rhondda 


|M 


| fi 


furnace ditto 16s. to 16s. 6d. per ton. As regards iron 


| ore, Rubio and Almeria have been quoted at 14s. 6d. to 


14s. 94. per ton, upon a basis of 50 per cent. of iron, 
and charges including freight to Cardiff or Newport. 


The Swansea Valley.—The steel trade is showing more 
activity than it has displayed for some months past. 
There + not been so much dumping of foreign tin bars 
of late in the district ; this explains the renewed activity 
in the local steel trade. 
completed at the Morriston Works, and plant for sixteen 
sen ag cold rolls is being laid down at the Duffryn 
works. 


Dowlais.—Theiron and stecl trades have shown activity, 
and good hopes are entertained as re is the future. The 
output of steel rails by the Goat Mill has been well up to 
the average. In other departments bars, bolts, fish-plates, 
and colliery rails have also continued to be turned out. 


Bristol Docks.—The foreign tonnage entering Bristol 
docks last year amounted to 1,148,801 tons, as compared 
1,146,754 tons in 1903. The tonnage entering coastwise 
amounted to 987,496 tons, as compared with 896,829 tons. 
The total tonnage entering the port in 1904 was accord- 
ingly 2,136,297 tons, as compa with 2,043,593 tons in 
There was a falling-off of 10,079/. in the dues col- | 
lected. 


Sir W. T. Lewis.—Sir W. T. Lewis has just completed | 
fifty years’ service in connection with the management | 


| and development of the Bute estates. In January, 1855, 


he entered the office of Mr. W.S. Clark, at Cardiff, as 
junior engineer. At that time Mr. Clark wis the mineral | 


| agent of the Bute estates, and also the engineer for carry- | 


ing out works in connection with the first part of the | 
Bute East Dock, which was opened July 3, 1855. After 
four years’ experience, Sir William was promoted to the 
ition of resident engineer, and chief assistant to Mr. 
lark. During these four years the East Dock was ex- 
tended, the Rhymney Railway, for which Mr. Clark was 
also engineer, was constructed, and the railway con- 
nections with the Taff Vale and the Rhymney Railways, 
as well as the coal-shipping staithes, were erected. 
n 1862, in consequence of Mr. Clark’s continued 
ill-hea'th requiring him to resign his position at the 
docks, and confine his attention to the opening-up 
of collieries in several a Sir William, under Mr. 
Clark’s direction, devoted himself entirely to colliery 
work, and was employed in developing minerals in the 
Aberdare and Rhondda Valleys. Mr. Clark was the 


Valley, for previously its presence had been regarded as 
extremely doubtful. By the advice of Mr. Clark, Lord 
Bute’s then trustees sank the pits known as the Bute- 
Merthyr Collieries at Treherbert, some years before the 
Taff Vale a Company could be induced to extend 
its lines up the Rhondda Valley. Mr. Clark, the late 
r. Fisher, and Sir William Lewis travelled on the 
engine of the first train of steam coal which left the 
Rhondda Valley. In consequence of the existence of 
steam coal having been proved in the Rhondda, a 
great impetus was given to the steam-coal trade, 
and a number of properties were soon let and opened 
up, partly by levels on the upper measures in the 
northern portion of the Rhondda Valley, and partly by 
pits at Tylacoch, Dunraven, and other places, in con- 
nection with the whole of which Sir William, as Mr. 
Clark’s chief assistant, took an active part. About this 
time Mr. Clark and Sir William were engaged by Mr. D. 
Williams, of Ynyscynon, to supervise the sinking o - 
tions of the Deep Duffryn pits. Messrs. Nixon and Co, 
also engaged them in connection with the Deep Duffryn 
Pits, which were then the deepest pits in the whole dis- 
trict. In 1862 Sir William was taken into partnership by 
Mr. Clark, and upon the death of Mr. Clark in 1864, Sir 
William was appointed his successor as chief mining engi- 
neer for the South Wales Bute estates, and also for Lord 
Dynevor’s estates and others. 











- MISCELLANEA. 

AccORDING to the blast-furnace returns for December 31 
last, issued by the Iron T'rade Circular (Ryland’s), the 
urnaces built at that date numberéd 534,/of which 324 
were in blast. 


The Royal Sanitary Institute, 72, Margaret-street, W., 
announce their thirty-ninth course of lectures and demon- 
strations for sanitary officers, to last from February 13 to 
April 28. .They also state that the Henry Saxon Snell 

rize—50/. and a medal of the Institute—will be awarded 

or the first time in 1905 for an essay on domestic sanitary 
appliances, with suggestions for their improvement. 


The’report just issued by Messrs. D. M. Stevenson and 
Co. shows that the coa] exported from Great Britain in 
1904 was 46,255,547 tons, an increase of about 3 per cent. 
as compared with the exports in 1903. .The tonnage ex- 
ported from Scotland was 7,226,291 tons, or an increase of 
07 percent. The increase for Great Britain is attributed 
to the war in the Far East. Messrs. Stevenson look to a 
reduction of the excessive. railway rates, and still more 
to the abolition of the coal-tax, for a relief in the coal 
export trade. They earnestly advocate both these 
measures. 


Work on the advance heading on the southern side of 
the Simplon Tunnel was resumed last month, the flow of 
hot water which had caused the stop of the works 
for many weeks being now got under control. .The 
progress made during the month was 52 metres, and the 
‘ace of the southern heading is now only 169 metres from 
that on the north side. The temperature of the rock is 
112 deg. Fahr. The volume of water now being dis- 





A new plate-mill will shortly be Co 


| Chamber of 


jaway. The document wil 
ohants and shippers to Canadian ports. 


charged from the tunnel amounts to about 31 cubic feet 
per second. Work on the northern advance. heading 
remains suspended, and will not be resumed, as, owing to 
drainage ditficulties, the work will be completed entirely 
from the southern face. 


The official report of the V. Internationale Kongress 
fiir Angewandte Chemie, which met in Berlin in the first 
week of June, 1903, has now been sent to members. The 
report has been edited by Professor Otto N. Witt, the 
president, and Dr. G. Pulvermacher, the secretary of the 

ngress, and is published by the Deutsche Verlag, 
Berlin, 8.W. The publication forms four large octavo 
volumes, together of more than 4000 pages, and contains 
full and illustrated accounts of the papers read, together 
with abstracts of the discussions, arranged in the order of 
the eleven sections ; and, further, a complete report of the 
oo meetings, and the resolutions adopted. 8 

riefly reported the proceedings of this, the most impor- 
tant chemical congress ever held, at the time. 


From an account given in a recent issue of the Street- 
Railway Journal it would seem that the Railroad Com. 
missioners of Massachusetts are a body with powers over 
railways which are probably unique. Some time ago, 
they ordered the Boston Elevated Railway Company to 
fit vestibules to all their closed cars. In“other cases, on 
the other hand, they have protected railways and tram- 
ways from being forced to grant unremunerative fares. 
Their duties include an annual inspection of every mile of 
railroad and every bridge, and of the sanitary condition 
of railway stations. The Commission was also charged 
with the selection of the route to be taken by the new 
Boston Subway, that originally selected by the Transit 
Commissioners being rejected by the Railroad Commis- 
sioners in favour of one less detrimental to the Boston 
Elevated Railway Company. The high character borne 
by the Commission for honesty and ability leads to them 
being called upon to undertake other work unconnected 
with railway matters. Thus, when a new bridge was to 
be built at Fall River, the selection of the site, and the 
apportionment of the cost between the different communi- 
ties affected, was left to the decision of the Commissioners. 


The name of Professor R. W. Wood can be added to the 
long list of those scientists who have made up their minds 
as to the non-existence of the N rays. The demonstra- 
tions which he was asked to witness were a .complete 
failure. A spark was ogued to brighten up when the 
N rays were concentrated on it by an aluminium len 
and this brightening up was said to fail when the han 
was held before the lens. Mr. Wood saw nothing, and 
when he held his hand steadily in the path of the N rays, 
the experimenters declared that he was moving it. The 
photographic tests were manifestly inconclusive, since 
the spark intensity fluctuated visibly with or without 
N rays. The hands of a watch were said to become dis- 
tinguishable in the dark when a file was held near the 
eye; but the room was not completely darkened. Finally, 
Professor Wood wasshown the deflection of N rays by an 
aluminium lens, and the spectrum, produced by letting 
the rays pass through a slot 2 or 3 millimetres in widtb, 
made in a screen of wet cardboard: When he objected 
that aslot of this width would not give a definite spectrum, 
he was answered that this was just the mysterious 
peculiarity of the N rays. Blondlot and his adherents 
thus still rely on experiments whose fallacy has repeatedly 
been proved. 





TELEGRAPHING THROUGH CANADA —A tclogram of 20,000 
words, describing military operations in the Far East, 
was recently forwarded to the British metropolis through 
Canada, having been: transmitted over the telegraph lines 
of the Commercial Cable and the Canadian Pacife Rail- 
way Companies. The despatch was transmitted from 
Vancouver with remarkable rapidity and accuracy. 





Canapian Customs Reoutations. — The Canadian 
Government offices, 17, Victoria-street, S.W., have pub- 
lished a minute issued by the Minister of Customs 
of Canada, in reply to the various points raised by the 
Liverpool and other. British Chambers of Commerce 


|concerning the customs regulations ‘which came into 
| force on’ October 1,'1904. The minute. is based~on the 


resolutions which had been passed’ by : the Liverpool 
ee ad and all ‘the difficulties Foeed 
by the latter appear to us to be.very clearly- explained 


Ft be useful guide to mer- 


INSTITUTION. OF CIvIL ENGINEERS—YORKSHIRE 
Stupents’ AssocraTion.—A meeting of -the above Asso- 
ciation was held on Thursday,. Jaguary 5, in the Law 
Institute, Leeds, the president, Mr. Ewing Matheson, 
M. Inst. C.E., in the chair, when a paper was read by 
Mr. S. R. Kay, M. Inst. C.E., on ‘‘ Considerations 
affecting the Design of a Viatluct, as-exemplified in the 
Conisbro’ Viaduct, to be built for thé Dearne Valley 
Railway.” Mr. Kay gave a detailed account-of the con- 
ditions under which the viaduct, which is 509 yards lo 
and 110 ft. high above the river, had to be built; and o 
the reasons leading to the adoption of the final design. 
The main question to be considered was*that of the 
purchase, or wise, of the coal lying’ underneath the 
site, upon which question depended the type of. viaduct 
which could be adopted. After Vase gees pe merits 
and economy of different types of brick and steel viaducts, 
it was finally decided to purchase the coal, and~build a 
brick arched viaduct, with ‘steel span~over the: river. 
There are 21 semi-circular spans of 55:ft.; and the river 
span of 150 ft. Full details were: given of .the various 
parts of the structure, and.the Peper léd: to,,a: very in- 
teresting discussion, in which several: members.took part. 


|The paper was illustrated by diagrams and drawings of 
uct. . 
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ELECTRIC CRANES AT THE DEPTFORD WHARF; L., B, AND S. C. RAILWAY. 
CONSTRUCTED BY MESSRS. STOTHERT AND PITT, LIMITED, ENGINEERS, BATH. 
(For Description, see Page 47.) 
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FOUR-CYLINDER TRIPLE-EXPANSION TWIN-SCREY ty 
CONSTRUCTED BY SCOTT’S SHIPBUILDIN: yp pry 


(Fy F Deseript see I 
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WENGINES OF H.M. ARMOURED CRUISER “ARGYLL.” 


AND jpINEERING COMPANY, LIMITED, GREENOCK, N.B. 


lescripti see Page 46.) 
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NOTICES OF MEETINGS. 


G.iascow University ENGIngERING Socrety.—Friday, January 13, 
at 7.30 p.m., in the Engineering De ent, University, when 
Professor T. Gray (of the Gl w and Westof Scotland Technical 
College), will read a paper entitled ‘‘ Gas-Producers.” 

INSTITUTE OF MARINE ENGINEERS.—Monday, January 16, at 8 p.m. 
Address by the President, the Hon. C. A. Parsons, and presen- 
tation of the Denny Gold Medal. . 

Tue Surveyors’ InstrruTion.—Monday, January 16, at 8 p.m., 
when a paper by Mr. A. R. Stenning ‘(eliow), entitled ‘‘ Urban 
and Rural District By-Laws, with Suggested Amendments,” and a 
apd by Mr. William Menzies (Fellow), on the same subject, will 


CLEVELAND INsTITUTION oF ENGINEERS.—Monday, January 16, 
at 7.30 p.m., in the Hall of the Cleveland Literary and Philoso- 
phical iety, Corporation-road, Middlesbrough. Paper :—‘‘ Are 
we Trying to Meet Foreign Competition in the Manufacture of 
= = Steel,” by Mr. Joseph H. Harrison, M. Inst. C.E., Middles- 

rough. 

Tue INstTiTUTION oF Civit ENGINEERS.—Tuesday, January 17, at 
8 p.m. Paper to be submitted for discussion :—‘‘ The River 
Hooghly,” Mr. Leveson Francis Vernon-Harcourt, M.A., 
M. Inst. C.E.—Students’ visit, Wednesday, January 18, at 3 p.m., 
to the Foundry of Messrs. H. Young and Oo., Limited, Nine 
Elms Iron Works, Nine Elms lane, 8.W. ‘(Assemble at the Works ) 

Royal METEOROLOGICAL Socrety.—Wednesday, January 18, at 
7.30 p.m., at the Institution of Civil Engineers. The annual 
general meeting, will be held immediately after the above, at 
7.40 p.m., when the report of the Council will be read, the elec- 
tion of officers and Council for the ensuing year will take place, 
and the President (Captain D. Wilson-Barker, F.R.S.E.) will de- 
liver an address on “‘ The Connection of Meteorology with other 
Sciences.” 

Society or Arts.—Wednesday, January 18, at 8 p.m. 
less Telegraphy and War Correspondence,” by Captain Lionel 
James. Sir William Henry Preece, K.C.B., F.R.S., will preside. 
—Thursday, January 19, at 4.30 p.m. Indian Section. ‘“ The 
Gates of Tibet,” by Mr. Douglas W. Freshfield, M.A. Sir William 
Lee-Warner, K.C.8.L, will preside. 

Tux INsTItUTION OF MINING AND METALLURGY.—Thursday, Janu- 
ber 19, at 8 p.m., at the rooms of the ey ee! Society, Burling- 
ton House, Piccadilly, London, W. The following , pepere will be 
discussed :—1. ‘‘ Notes on the Mount Bischoff Tin Mine, Tas- 
mania,” by Mr. Sydney Fawns (Member). 2. ‘‘ Mica-Mining in 
Nellore (Southern India),” by Mr. George A. Stonier (Member). 
8. “Early Dry-Crushing Plants in Western Australia and the 
Introduction of the Filter Press,” by Mr. H. E. West (Associate). 
4. “A Shaft-Signalling Device,” by Mr. E. H. Garthwaite 
(Member). 

Tae INSTITUTION OF MECHANICAL ENornegRs.—Friday, January 
20,at Sp.m. Papers to be read and»discussed collectively :— 
“*Some Impressions of American Mogae an by Mr, A. J. 
Gimson, Member, of Leicester. ‘‘ Water Works Pumping-Engines 
in the Uuived States and Canada,” by Mr. John Barr, Associate, 
of Kilmarnock. ‘‘Some Features in the Design and Construc- 
tion of American Planing-Machines,” by Mr. Archibald Kenrick, 
Jun., Associate Member, of Tunbridge Wells. ‘‘ Engines at the 
Power Staiions, and at the St. Louis Exhibition,” by Mr. Alfred 
Saxon, M. h , of M. art 

Roya. InstiTuTION OF GREAT Britarn.—Friday, January 20, at 
9p.m., Professor Sir James Dewar, M.D., D. , F.R.S. 
M.R.I., on “New Low-Temperature Ph Afternoon 
lectures next week :—Tuesday, January 17, at 5 p.m. Professor 
L. C. Miall, D.Sc., F.R.S., on “‘ The Structure of Animals.” (Lec- 
ture I.)—Thursday, January 19, at 5 p.m. Professor Churton 
Collins, M.A., on *‘ The Religion of Shakespeare.” (Lecture I.)— 
Saturday, January 21, at 3 p.m. Professor Charles Oman, M.A., 
F.S.A., on ‘* Wat Tyler in London.” (Lecture I.) 
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BRITISH ENGINEERS IN AMERICA. 


Tue remarkable address delivered by Sir William 
White at a meeting of the Institution of Civil 
Engineers on a ay last (the President, Sir 
Guilford Molesworth, being in the chair), and re- 
peated on the following day, will occupy a unique 
position in the Transactions of the Institution. The 
address is remarkable for more reasons than one. 
In the first place, it is a record of an entirely new 
departure on the part of the premier engineering 
society—a migration in force abroad ; secondly, 
it is not, like the usual ‘papers contributed to the 
Institution, a memoir on a special subject, but a 
thesis on different aspects of American engineering 
enterprise ; and, thirdly, it comes with the authority 
of one who was the President of the Institution at 
the time the visit was paid. We have not referred 
to the influence of Sir William White’s own per- 
sonality, as his extensive knowledge and wide 
culture, combined with the remarkable grasp of 
detail which distinguishes him, must be known to 
nearly all our readers. But although it is assuring 
to be addressed by one who has filled so high a 
position, there might have been, perhaps, more light 
and leading in the address, as written, had the 
author been less weighted with official responsi- 
bility. Perhaps the loss has been almost more than 
the gain, for Sir William White is not only a great 
naval architect, but he is also one who has studied 
social and economic problems from a wider stand- 





69| point than that occupied by many who essay to 


instruct us on these subjects and whose own private 
interests are apt to colour their opinions. We 
cannot, however, expect advantages both ways. If 





we should be glad to exchange detailed descriptions - 
of works or institutions visited (matter that. might 

well be left to less distinguished chroniclers) for 

more philosophic speculations on cause and result 

—lessons from the past and anticipations for the 

future—we have the satisfaction of knowing that 

all we read comes with the highest authority. 

These remarks apply to the address as it will 
appear in the records of the Institution, not as it 
was delivered on Tuesday evening, before a closely 
packed audience filling the theatre of the Institu- 
tion. Sir William White did not confine himself 
to the printed text; but, having given the earlier 
paragraphs, he abandoned the reading in favour of 
extemporised descriptions of the many lantern- 
slides which illustrated the progress of the American 
excursion. The change was very welceme. Sir 
William White, as every one knows, is a fluent 
and agreeable speaker. He never loses his self- 
possession, and has always ready the word he 
needs for the occasion. He is the sort of 
man one can listen to with-a feeling of comfort. 
Perhaps what is not quite so well known is:'the 
gift of humour with which he is fully endowed, 
for in technical discussion there is not much scope 
for its exercise. On Tuesday. evening this faculty 
had full play. As we listened to the witty allusions, 
and noted the neat way in which the points were 
made, with perfect facial control, the thought 
occurred that, with a different environment, Eng- 
land might have lost a great naval architect, and 
gained a great parliamentary debater. We, how- 
ever, cannot hope to reproduce here Sir William 
White’s happy turns of expression, and must con- 
fine ourselves to the text of the address, 

The Council of the Institution, in laying out the 
programme for the American meeting, determined 
there should be no sittings for the reading of papers. 
This throwing overboard of what is the piéce de 
résistance of meetings of other technical societies 
was no doubt justified in the present case, because 
there was to come at the end that tremendous busi- 
ness of the International Engineering Congress at 
St. Louis, with its overwhelming array of papers: 
Under ordinary circumstances, however, a meetin 
all excursions, and no papers, is like a dinner al 
sweets and no solids; we like a little roast beef as 
a foundation for our jam-tart. 

The Rapid Transit Subway, one of the first sub- 
jects treated upon in Sir William White’s address, 

as been fully described in our columns.* Several 
characteristic views showing the construction of the 
subway were given by aid of the lantern on Tues- 
day evening. In speaking of the high buildings 
which are now characteristic of large American 
cities, Sir William gave some figures that are of 
interest. There are in New York, it appears from 
official returns, 250 buildings south of 59th-street 
of ten stories and above, which have cost, on an 
average, 200,0001. each. Some of the largest have 
cost 700,0001. to 800,0001. each, and 30 of the most 
prominent, having more than 15 stories, are said 
to represent a total outlay of more than 20 millions 
sterling. In the financial district the value of the 
land on which these buildings stand is estimated to 
be worth as much as the structures. Some of the 
most striking of the New York tall buildings were 
shown on the screen. 

The effect of piling city-upon city, whilst the 
roadways and pavements remain as. before, may 
easily be imagined. Even in the Middle Ages—as 
time goes in New York—of twenty years ago, when 
the now dwarfed Western Union building was an 
Alp among its fellows, there was little enough’ 
elbow-room in the business quarter of New York ; 
now, at certain times of the day, the sidewalks of 
Lower Broadway are like nothing so much as the 
pit of Drury Lane Theatre on Boxing Night ; whilst 
the roadway between them carries two intermin- 
able trains of electric cars ; so close are they together 
that one has almost to squeeze between, during the 
frequent stoppages, in order to cross the road. 

The channels of traffic provided for the daily ebb 
and flow of this human flood are more highl 
organised than in any other city in the mar f 
Electric cars—all on the conduit system, for no 
overhead conductors are allowed in New York— 
run along thé avenues ; those unsightly steel via- 
ducts, the overhead railways, carry their thousands ; 
and now the new Subway—New York’s equivalent 
to our ‘‘ Twopenny Tube ”-—with its four lines of 

* See ENGINEERING, vol. Ixxii., 477, 507, 547, 576, 
637, 674, 699, 737, 763, 777, and 857; vol. Ixxiii., pages 11, 
40, 112, 141, 205, 245, 276, 364, 429, and 464; and vol. 
lxxviii., page 675. 
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track, is helping to relieve the congestion of that 
tip to the tongue of land which forms the dense 
business quarter of the Empire City. 

All these results, the address tells us, could 
not be accomplished apart from the work of 
engineers. That is absolutely true ; but we are 
glad that Sir William White does not follow the 
example of those engineers who would arrogate 
to their profession the whole credit of modern 
civilisation. 

The East River bridges and the Hudson River 
tunnels next claimed attention in the address. These 
great works have also quite recently been dealt 
with in our columns.* A view of the Williamsburg 
Bridge was thrown on the screen. In speaking of the 
visit paid to the Brooklyn Navy Yard, Sir William 
White was on familiar ground, and one could wish 
he had devoted more space to the subject. As our 
readers are aware, the ships built for the United 
States Navy have hitherto been almost entirely 
constructed in private yards, the battleship Con- 
necticut, recently launched at Brooklyn,t+ being 
a notable example. It would have been ex- 
tremely interesting had the ex-Director of Naval 
Construction given his views of the policy of 
constructing warships in private or government 
yards, respectively, but he contented himself with 
pointing out that:—‘‘Like British dockyards, 
the New York Navy Yard (at Brooklyn) suffers 
by comparison with modern establishments devoted 
entirely to shipbuilding and engineering ; its 
primary duty being the maintenance and repair 
of the Fleet.” Although it is not often so con- 
sidered, maintenance and repair of the Fleet are 
worthy of as good appliances, especially suited to 
the work, as the first construction of hulls and 
machinery. This would be more especially the case 
in time of war, with ships damaged in action coming 
in to be made again battle-worthy. Under such 
circumstances time would be of supreme value, and 
the delay caused by slow-running machine-tools 
and other obsolete appliances might mean serious 
danger, or, under extreme circumstances, irrepar- 
able disaster. 

If, however, Sir William White, in his capacity 
of President of the Institution of Civil Engineers, 
as he was when the visit to America was made, had 
to exercise restraint, in the less responsible position 
of newspaper correspondent he is not so trammelled. 
Since his return he has contributed to the Times 
three articles on ‘‘ American Shipbuilding,” in which 
his able pen finds fuller scope. In speaking of the 
thirteen first-class battleships, eight first-class 
armoured cruisers, five protected cruisers, and 
other smaller craft that were in course of construc- 
tion at the time of his visit, he points out that, 
with the exception of the Connecticut, all were 
built by private firms, whose establishments had 
been practically created in less than twenty years. 
At Newport News he saw no less than five large 
battleships and cruisers lying afloat, whilst another 
battleship was on the slip. At Cramp’s yard 
two battleships and one first-class cruiser were on 
the slips, while two other first-class cruisers were 
nearly. completed. At the Fore River Works there 
were three battleships in progress, and at the New 
York Shipbuilding Company’s works there were on 
the slips a first-class battleship and one of the two 
largest armoured cruisers in the world. On the 
Pacific Coast, at the Union Iron Works, there were 
a first-class battleship, two first-class armoured 
cruisers, and a lightly-armoured cruiser. At Seattle, 
Moran Brothers had then on the slip a first-class 
battleship, and another was building at the Bath 
Iron Works, Maine. ‘‘It will be seen, therefore,” 
the writer points out, ‘‘ that no fewer than seven 
establishments were simultaneously engaged in the 
construction of battleships and cruisers, which, in 
dimensions, displacement, engine-power, armour, 
and armament, are amongst the most powerful yet 
laid down.”” Besides these yards, there are others 
capable of doing important work. 

. From the Brooklyn Navy Yard the address pro- 
ceeded to deal with the Croton Dam, this great 
engineering work being visited on September 14. 
It is 297 ft. high, 206 ft. thick at the bottom, and 
18 ft. near the top, and has a length of 1168 ft. 
exclusive of the spillway, which is 1000 ft. long. 
It contains 750,000 cubic yards of masonry, and 
impounds 32,000,000,000 gallons of water in a lake 
of about 3400 acres. It is the last of a series of 
nine dams in the valley, the total storage being 


* See ENGINEERING, vol. lxxviii., page 678. 
+ Ibid, page 834. 





75,000,000,000 gallons. .This work was also illus- 
trated by aid of the lantern. 

A tour was made in Canada, during the course 
of which Montreal, Quebec, Ottawa, Toronto, and 
Niagara were visited. In the Dominion, as in the 
United States, the party were most cordially re- 
ceived, and Sir William White spoke in warm 
terms of the kindness shown in both countries 
throughout the trip. The great schemes in pro- 
gress for the development of the natural resources 
of Canada were mentioned in the address. These 
include the construction of a new Trans - Conti- 
nental railway, and other important railway com- 
munications ; the development of the waterways 
between the Great Lakes and the Atlantic, and 
the fuller utilisation of water-power. The Quebec 
Bridge, a view of which was thrown on the screen, 
is an important feature in these schemes. It 
will form a link in the new Trans-Continental 
railway, and will be constructed on the canti- 
lever principle. The channel span will be of 
1800 ft., which is 100 ft. more than the Forth 
Bridge, and will contain a suspended span of 675 ft., 
and two cantilever spans each of 562} ft. The 
height above high tide will be 160 ft. There will 
be two railway tracks in the centre, with a high- 
way and electric railway on each side. The height 
of the main piers above the pier coping will be 
330 ft. The piers have already been constructed. 
The total estimated weight of steel is 32,000 tons. 
The Victoria Jubilee Bridge across the St. Law- 
rence, which took the place of the old tubular 
bridge, was also visited, as well as the new engi- 
neering works near Montreal of the Canadian 
and Pacific Railway. These are laid out to pro- 
duce about 100 locomotives a year, besides repairing 
400 to 500. Large provision has here been made 
for labour-saving appliances. 

The address referred with enthusiasm to the 
inland waterways of the Dominion, both natural 
and artificial, lakes, rivers, and canals. ‘‘ The pro- 
found penetration and permeation of the country 
by waterways is the great characteristic of Canada,” 
is a sentence which was said to well describe the con- 
dition of the country. The importance attaching 
to the possession of traffic from the lakes to the 
open sea is, Sir William White said, hardly 
realised here ; but in America it is well understood, 
the competition between the United States and 
Canada being keen. The United States propose 
to spend 20 millions sterling on the improvement 
of the Erie Canal; whilst the Canadian Govern- 
ment has decided to devote 50,0001. to surveys 
and investigations as to the probable cost of mak- 
ing a new waterway, 22 ft. deep, from Lake Huron, 
by the Ottawa River, to Montreal, from whence 
ships may proceed by the St. Lawrence to the 
ocean. The Soulanges Canal, which forms part of 
the St. Lawrence navigation, and in which the 
locks, sluices, and bridges are operated by electric 
motors, was also visited. It is 14 miles long, and 
is lit by 219 2000-candle-power arc-lamps, so that 
navigation can proceed night and day. The cur- 
rent for these works is generated by means of 
water-power. In the St. Lawrence itself there is 
up to Montreal a channel which will be extended 
to a depth of 30 ft. next summer. Several views, 
illustrating the water-ways of Canada, and the 
utilisation of water-power, were thrown on the 
screen. 

Many opportunities were afforded to the. party 
to see the way in which water-power is utilised in 
Canada. One of the chief uses noticed was that 
for the manufacture of wood-pulp. ‘‘ No one could 
fail to realise,” the address stated, ‘‘ the enormous 
possibilities of development in the pulp and paper 
industry . . . There is at present a great export of 

ulp to paper-mills in the United States; but 

anadians are not slow to realise that paper, rather 
than pulp, should be their main product.” The 
Montmorency Falls, Shawinigan Falls, and Niagara 
were visited, and the works for their utilisation 
were inspected, and details were given in the address. 
The great bulk of the labourers were foreign im- 
migrants, and two of the three great undertakings 
on the Canadian side were'practically due to Ameri- 
can capital and enterprise, ‘‘a fact which does not,” 
Sir William White remarked, ‘‘redound to our credit, 
having regard to the enormous amount of British 
capital available for investment.” The third com- 
pany is distinctly Canadian, and is closely associated 
with Toronto. 

So much has been written in times past of the 
‘** vandalism ” of engineers in utilising the great 


| waterfalls for industrial purposes, that we may 


profitably quote the speculations of a great engineer 
when first: visiting Niagara. In the address Sir 
William White said :— 

This is not a place to dwell upon the magnificence and 
impressiveness of Niagara. Engineers are no less capable 
than others of realising its grandeur because they are 
interested in the device and execution of plans for utilis- 
ing the power which, for thousands of years, has been 
running to waste. Indian savages who gazed upon the 
Falls, and the earliest Europeans who visited the scene, 
can have had only feelings of awe and helplessness. 
Engineers of the twentieth century are not less affected 
by the spectacle of such tremendous force, but they can 
measure it; and, following out the principles of their 
profession, they seek to - Pre this “‘great source of 

wer in Nature for the use and convenience of man.” 
This difference in attitude between the savage and the 
modern engineer in the presence of Niagara is one 
measure of the progress of civilisation. 

The visit to Chicago was, as the address stated, 
‘* ridiculously inadequate,” and members had to 
crowd into the allotted time (‘‘the hardest two 
days’ work done by the party ’’) a vast deal of sight- 
seeing. Naturally, everything was done for the 
guests that warm-hearted hospitality could suggest; 
that, Englishmen have learnt, is the invariable 
rule when they visit America; but the weather 
was terribly hot—‘‘ almost tropical ”—and members 
who went through the programme must have felt 
a little dazed with the multiplicity of wonders 
they had seen. They included the usual sights ; 
the Masonic Temple, 21 stories high and 354 ft. 
above the side-walk (the legal limit in Chicago is 
now 150 ft.); Marshall Field’s million square feet 
store ; the lifting-bridges ; the electric generating- 
stations, with the largest Curtis turbine yet made ; 
the Illinois Tunnel Company’s subterranean bur- 
rowings, costing four millions sterling ; the Illinois 
Steel Company’s South Chicago Works ; and the 
world-famous stock-yards, for those who hada taste 
for such gruesome spectacles. The Chicago Drainage 
Canal was also inspected, and finally the visit was 
brought to a close about midnight of Michaelmas 
Day, when the survivors of the party (among them 
being the untiring president) left for St. Louis, to 
attend the International Engineering Congress. 
To the latter tremendous function—which would 
have been altogether unwieldy had it been less 
ably handled—we have already devoted many 
columns; and the principal sights at Chicago 
have been described in these pages from time to 
time as occasion has arisen. 

In bringing his address to a close, Sir William 
White dwelt on the good done by international 
visits of this description, speaking more fully of 
the advantage of wider co-operation between the 
Mother-Country and Canada. The development of 
the natural resources of the Dominion depends 
largely upon the execution of engineering works of 
enormous magnitude, and here, Sir William White 
said, there would be found a splendid field for 
British enterprise and capital. Canadian engineers, 
without exception, expressed the hope that, in the 
organisation and conduct of the great works con- 
templated, they would have the assistance of 
engineers, and especially young engineers. Within 
the limits of our Empire, the author said, were to 
be found in profusion all natural ‘richés, both 
vegetable and mineral. ‘‘On all sides lie possi- 
bilities for development ; and it is our duty to see 
that the great heritage which has come into our 

ossession shall be enriched and consolidated. 

he building up of the British Empire is the 
concern of all its citizens; not the peculiar task 
of statesmen. In this great undertaking it is 
our privilege to know that civil engineers must 
play a most important part, and that the influence 
of this Institution must be even greater in the 
future than it has been in the past.” 








PANAMA CANAL. 

Ir will be remembered that at the time fhe 
United States was irrevocably committed to the 
Panama Canal project by the action of President 
Roosevelt last November, the people supposed, as 
they had for many months been led to suppose, 
that the proposed canal across the Isthmus of 
Panama would cost for construction less than 
150,000,000 dols.; to which was to be added the 
stipulated sum of 40,000,000. dols. to be paid to 
the Frenchmen for their rights and property. 
That was the canal recommended by the Walker 
Commission, a canal with locks, and it was to b 
finished in ten years. The estimates of cost were 
made by the Commission, and everywhere published 





and accepted. That Commission had specifically 
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rejected the proposed sea-level waterway without | divert its flood waters into the bay eastward of 
locks. Mr. John F. Wallace, chief engineer of the | Colon. 

Isthmian Canal Commission, nowrecommendsasea-| A canal, 20-ft. or 30-ft. above the sea, as con- 
level canal, which would cost about 300,000,000 | templated by the third general plan, would involve 
dols., and would occupy 20 years to finish, though ;a single lock at Miraflores and a single lock at 
it could be opened for traffic in 15 years. Only | Bohio, or in the immediate vicinity ; the construc- 
considerations of the utmost gravity would have | tion of the Gamboa dam is required in this instance 
prompted Mr. Wallace to recommend this great the same as in the 60-ft. level plan. 

change in policy, and this enormous addition to| The fourth plan contemplates a sea-level canal, 
the authorised expenditure. His reasons are that | with a tidal lock at Miraflores. In this connection 
a sea-level waterway would be less expensive to|it is necessary to explain that while the mean sea- 
maintain and operate, that time would be saved | levels of the Pacific and the Caribbean are the same, 
in the passage through it, and that it could be|high tide in the Bay of Panama rises 10 ft. above 
widened or deepened without interfering with | mean sea-level and falls 10 ft. below; whereas 
traffic. The old Commission certainly did not|the fluctuation of the tides of the Caribbean at 
ignore these considerations ; it was not in the least | Colon is less than 2 ft. The construction of a dam 
incompetent, and a good deal of heat is being |at Gamboa, with the necessary spillways, as noted 


generated in interested circles in America. The 
matter, however, is not yet settled. Mr. Wallace 
has, meantime, given to the Committee on Inter- 
State and Foreign Commerce the benefit of his 
investigations regarding the engineering tasks to 
be performed. The isthmus, he says, is tra- 
versed by a mountain range, the summit of which 
is approximately 12 miles from the Pacific and 
3d miles from the Caribbean Sea. Originally a 
gorge evidently existed from the Caribbean, 
near Colon, to the vicinity of Gamboa, and ex- 
tended beyond that point in an easterly direction, 
forming the upper basin of the River Chagres. 
After filling this gorge with an alluvial deposit, the 
Chagres has swung itself from one side of the 
valley to the other. The result is that the thread 
of the original gorge cannot be followed or found 
from surface indications, and it is only by drilling 
to bed-rock that exact information in regard to any 
particular locality can be obtained. ‘‘ The presence 
of boulders in this alluvial deposit also explains 
the reason why engineers, not taking time to go 
into the rock far enough to determine its actual 
character, have been misled into thinking they had 
struck bed-rock. Todetermine the most feasible plan 
for the construction of the canal will require a most 
careful and comprehensive examination, not only 
of surface conditions, but of those of the subsurface. 
After pursuing the valley of the Chagres to Gamboa, 
the line of the canal follows a tributary called the 
Culebra, and thence goes down the valley of the 
Rio Grande into the Bay of Panama. The summit 
at Culebra was originally about 300 ft. above the 
sea-level, and is the lowest point in the divide 
along the entire length of the Isthmus of Panama.” 
The plan of the former commission provided for a 
dam of practically 100 ft. in height above sea-level 
at Bohio, with a water-level of 90 ft. above sea- 
level. This place was selected on account of the 
fact that at that point the hills on either side of 
the Chagres come comparatively close together, 


|in the previous plan, would be the same under the 
sea-level plan as under the 30-ft. or 60-ft. level. The 
construction of the Gamboa dam would provide the 
water supply for the entire line of the canal, in- 
| cluding the cities of Panama and Colon. It would 
also provide a power plant for the generation of 
| electric energy sufficient to furnish ample power for 
| the operation of the Panama Railroad, and for the 
| operation of any machinery that might be used in 
the construction of the canal. It would require 
two years to construct this dam, and, roughly 
estimated, its cost, including spillways, would be 
between 15,000,000 dols. and 16,000,000 dols., not 
including the power plant. We have already 
stated that the sea-level canal is estimated to cost 
300,000,000 dols. Asked by the Committee for an 
estimate of the cost of the other plans, Mr. Wallace 
said the best estimate that could be made at present 
would be based on the estimate of the former Com- 
mission, of 200,000,000 dols. for a 90-ft. level canal. 
Figuring with this as a basis, the 60-ft. level canal 
would cost 225,000,000 dols., and could be opened 
for traffic in ten years. The 30-ft. level canal would 
cost 250,000,000 dols., be open for traffic in twelve 
years, and be fully completed in fifteen years. 

The history of the Panama Canal undertaking 
has been one of gaining, by slow and very costly 
experience, information which should have been 
obtained at the start; and if the Americans are 
/not to fall into the same pitfalls as the French 
|promoters, it is time they realised the difficulties 
to the full, and determined, once for all, what kind 
‘of a canal is to be constructed, and what the cost 
will be. In the first report of the Isthmian Canal 
Commission to the President, made on November 
16, 1901—a document in which all proposed routes 
| were examined, and the arguments pro and con. re- 
| viewed at great length—the cost of construction upon 
| the Nicaragua and the Panama routes was estimated 
as follows :—Nicaragua, 189,864,062 dols.; Panama, 
144,233,358 dols. But at that time the French Com- 





being about 1500 ft. apart; and from the surface | pany demanded 109,141,500 dols. for their rights 
indications it seemed a favourable place for the|and property. As this would have raised the cost 
construction of a dam. But later evidence shows, | by the Pana:na route to 253,374,858 dols., the 


adds Mr. Wallace, that this locality will be an 
unfavourable and expensive one for the construc- 
tion of a high dam. 

There are four alternative plans under considera- 
tion. The first is the practicability of a high dam, 
or proper foundation for a high dam, at Bohio, and 
on this depends the advisability of constructing a 
high-level canal, with the surface of the water 90 ft. 
above sea-level. The second plan provides for a 
summit level of 60 ft. above sea-level, which could 
be accomplished either by the construction of a 
dam 60 ft. above sea-level at Bohio, with two locks 
of 30 ft., there being also two locks on the western 
slope ; or by the construction of a dam 60 ft. above 
sea-level at Gatun, 8 miles from Colon, with two 
30-ft. locks, in the same vicinity. The adoption of 
a 60-ft. level would also render it necessary to con- 
struct a dam at Gamboa, in order to provide a 
reservoir to accumulate rainfall during the wet 
season to furnish water for the summit-level of the 
canal, The construction of a dam at Gamboa in 
this connection, it is pointed out, would also 
control the River Chagres, except that it would be 
uecessary to provide a safety spillway by the con- 
s‘ruction of a tunnel some 8 miles in length, through 


|Commission decided in favour of the Nicaragua 
route as the more practicable and feasible. The 
French company thereupon almost immediately 
reduced its demands to 40,000,000 dols., where- 
upon, on January 18, 1902, the Walker Commission, 
still adhering to and repeating its original esti- 
mates of cost for the two canals respectively, re- 
ported in favour of the Panama route as ‘‘ the 
most practicable and feasible.” 








COAL INDUSTRY OF BRITISH INDIA. 

Tue extent of the coal production of a country is, 
on the whole, a very fair index of the extent of its 
industrial development, as cheap fuel is an essential 
for success in manufactures, 
note that India is yearly approaching a state of 
being able to supply all her own wants in fuel, and 
the amount of foreign coal imported has, for some 
years, been shrinking steadily. In 1903-4 it 
amounted to 180,040 tons imported as merchandise, 
and 26,789 tons as Government stores, this being 
one-fourth of the quantity imported nine years ago. 
All but a quarter of the private imports was English 
coal, mostly landed in Bombay, the remainder 





It is interesting to | ade 





‘he divide, discharging the surplus waters of the|coming from Australia (25,400 tons), and Japan 
“hagres into the head waters of the Juan Diaz, or | (16,400 tons). The railways in India take, natu- 
‘he alternative plan of constructing a tunnel 4 miles rally, a large share of the coal produced in the 
‘ong through the divide separating the Chagres | country, the consumption having risen steadily from 
iasin from the head waters of the Gatuncillo, a/ 1,059,158 tons in 1894 to 2,203,889 tons in 1903, 
tream which enters into the Chagres Valley at/ this being about 30 per cent. of the total output. 
Gatun. The adoption of this latter course would! Last year the railways burnt only 17,696 tons of 
ivolve the provision of an auxiliary channel for| imported coal—a decrease compared with 1902 of 
the Chagres from Gatun to the sea, in order to| 5721 tons. 


From a memorandum received at the Board of 
Trade through the India Office, we learn that the 
number of coal-mines in operation in India in 1903 
was 302 (279 in Bengal), as compared with 329 (306 
in Bengal) in 1902. The production in Bengal 
represents more than four-fifths of the whole Indian 
output of coal, which has been as follows in the last 
five years :— 


Year. Quantity. 
Tons. 

1899 5,093,260 

1900 6,118,692 

1901 6,635,727 

1902 7,424,480 

1903 7,438, 386 


The output was distributed as follows in the last 
two years :— 


1902, 1903. 
Tons. Tons. 
Bengal ... om + 6,259,236 6,361,212 
Singareni(Nizam’s Ter- 
ritory) = 455,424 362,733 
Assam (Makum 5 221,096 239,328 
Central Provinces(Moh- 
pani and Warora) ... 196,981 159, 14 
Central India (U maria) 171,538 193,277 
Punjab (Dandot) 55,373 43,704 
Baluchistan... oe 33,889 46,909 
Upper Burma (Kyet- 
subin and Letkakpin) 13,302 9,306 
Bikaner ei a 16,503 21,764 
Kashmir (Jammu) 1,138 999 


The output for 1903, although somewhat in excess 
of the previous year, shows an arrest of the rapid 
expansion which has characterised the coal industry 
for several years. This was accounted for by the 
dulness of trade in the country. With a total 
production of 7,438,386 tons, India now takes the 
lead as a coal producer of the British Empire, out- 
side Great Britain. Naturally, the coal-fields 
nearest Calcutta show the greatest increase in pro- 
duction, as they are able to meet the requirements 
of the export trade, which has reached large dimen- 
sions ; for, including the exports in coasting vessels 
to other provinces, which account for more than 
three-quarters of the total, the quantity of coal 
exported from Calcutta by sea during 1903-4 was 
close upon two million tons. 

The prices of Bengal coal (Jherria best), loaded 
into wagons, have been as follow in the last four 
years :— 


Per Ton. 
8. 
f January ... 4 
1901 oa we 33 
fJanuary ... 3} 
1902 \ — es 3 
j January ... 3 
1903 | July 


6 
3 
2 
2 


These figures seem to show that the increase in pro- 
duction has caused a great decrease in the price of 
coal—namely, to less than one-half in three years. 

The exports of Indian coal to places beyond India 
are, as yet, comparatively small, the low freights to 
the East allowing the best English coal to be im- 
ported at a low figure, while the other competitors 
producing cheap coal are Australia and Japan, so 
that the field of consumption for Indian coal is 
necessarily confined to Indian Ocean ports, and is 
consequently somewhat restricted. -The -principal 
destinations of coal are Colombo, Singapore, and 
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Aden. The quantities exported during the past 
three years were as follow :—- 
To 1901-2. 1902-3, 1903-4, 
tons : tons tons 
Ceylon 336,372 274,473 267,261 
Straits 8P,E92 89,592 142,266 
Mauritius 18,745 14,700 8,802 
aaa 47,194 21,214 43,410 
Other countries 32,784 81,573 41,351 
Total .. 624,C87 431,552 493,070 








THE FRENCH TELEPHONE SERVICE. 

THE introduction of the telephone service in 
France was not due to any initiative on the part of 
the State ; the French Post and Telegraph Offices 
are not progressive by nature, notwithstanding 
their claims to the contrary, and are never in the 
van in matters of a technical or industrial nature. 
Such is, at any rate, the opinion held concerning 
them by those,who have to do business with them. 
The State took over the telephone service, and 
added it to the Government monopolies, after 
a private company had made a commencement, 





and had solved many of the difficulties which 
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generally attend all new enterprises. When the 
first concession was given to a private company, 
in 1879, for laying and working a series of telephone 
lines, it was stipulated, as a sine qué non for 
the grant of the concession, that the State should 
be at liberty, at any time, to acquire by mutual 
agreement the rights of the company and the exist- 
ing plant. Should the State and the company not 
be able to come to terms, the decision of an umpire 
was to be binding. In the purchase price, the 
apparatus and plant were to be reckoned at their 
material value only; no patent rights were to be 
included, and the task of settling with the patentees 
was to devolve solely upon the company. A con- 
cession granted to any individual company was not 
to be considered by it as a monopoly, and the 
State remained at liberty to grant at any time 
similar concessions to other competing companies, 
and also to put down and work other telephonic 
systems in competition with those which formed 
the object of concessions to private companies. 
These concessions were for a period of five years. 
Under such onerous conditions the companies were 
compelled to charge high rates, in order to obtain 
a satisfactory return for the capital invested in 
their schemes. The State, moreover, reserved to 
itself the right to criticise the service as carried 
out by the companies, and to approve and select 
all the apparatus used. The State furthermore safe- 
guarded its own interests by placing a tax on the 
use of the telephone ; the tax thus forming a kind 
of royalty to the benefit of the State on the 
working of a private system by a private company. 
This tax amounted to 10 per cent. of the gross 
receipts earned by the latter. 

Such being the conditions of the service, it is a 
matter for surprise that capitalists were forthcoming 
to supply funds for installing and working the 
telephones. Three companies were formed almost 
simultaneously. One was under the management 
of M. Hébrard, and used the Gower apparatus ; it 
obtained a concession for Paris, Lyons, Marseilles, 
Bordeaux, Nantes, and Lille. M. Foucher de 
Careil obtained a concession for Paris also, and 
used the Blake transmitter and the Bell receiver. 
M. Berthon obtained the third concession, and 
used the Edison system. The three companies 
found it wise to amalgamate after a very short time, 
and they formed the Société des Téléphones. The 
concession, which terminated in 1884, was renewed 
to the latter company for a further period of five 
years. The Société des Télépones was charging at 
that time 600 francs (24l.) annually to Paris sub- 
scribers, and 400 francs (16/.) to those in provincial 
towns. Apart from these rates, subscribers had 
no further expense to incur for maintenance and 
repair. With regard to the State telephones then 
existing, in conjunction with those granted to the 
company, the Administration of Posts and Tele- 
graphs had taken steps to lead the public to believe 
that it was charging less than the company. The 
rate was 200 francs (8/.) only, but the subscriber 
had to pay besides a royalty of 150 francs per kilo- 
metre (or 12s. per mile) of line connecting his 
apparatus with the exchange, and 75 francs (3/.) for 
maintenance. The subscriber had, moreover, to 
purchase his apparatus. The State therefore charged 
approximately as much as the company, and had 
little capital to redeem, 

At one time a scheme was devised for arriving at 
an agreement between the company and the State, 
and a Bill was placed before Parliament by which 
all the telephone systems throughout France, in- 
cluding those belonging to the State, would have 
been handed over to a company. The latter would 
have received the State lines free, but would have 
formed a capital having 1,000,000/. in shares, and 
3,000,000/. in debentures, for purchasing the tele- 
phone service owned by the Société des Téléphones 
and for meeting future needs. The company 
would immediately have acknowledged the State 
to be the owner of the existing lines and of those 
to be laid ultimately, ani would have worked the 
telephone system during a period of 35 years. 
The proceeds would have been used first for 
redeeming the capital; 15 per cent. of the net 
profits were to be paid to the State. The rates 
charged by the Société des Téléphones were to be 
reduced, further reductions being made as soon 
as the financial result of the working had rendered 
them possible. Special low rates for subscriptions 
were to be charged to Government offices. ‘ihe 
State was to have the option of purchasing the 
whole service in fifteen years. The concession to 





phone systems within the towns, the service from 
town to town being under the jurisdiction of the 
State. 

The Bill was rejected, and it was decided to 
make the telephone service a State monopoly. A 
law was passed in July, 1889, authorising the State 
to acquire and extend the service owned by the 
Société des Téléphones. Apart from this, and for 
extending the telephone service in various provincial 
towns, a combination was adopted which had first 
been followed in the town of Limoges, and which 
the State considered an excellent method for solving 
a difficult problem, as it did not necessitate an appli- 
cation tothe Treasury for funds. The municipality 
advanced to the State the sums required for all the 
new installation, and also for working and maintain- 
ing it, the loan being repaid to the municipality, 
without interest, by instalments taken from the 
receipts. The State did not enter into any binding 
agreement with regard to the dates at which this 
peculiar repayment should take place. In this 
manner the taxpayers had to bear part of the cost 
of the telephone service, whether they were sub- 
scribers or not. What other funds were required 
by the State for purchasing the assets of the Société 
des Téléphones, and developing the inter-urban ser- 
vice, were borrowed from the Caisse des Dépots et 
Consignations, which collects the Savings Banks’ 
deposits. Following the almost general rule in the 
matter of State enterprises, these moneys do not 
appear in the State’s balance-sheet for the telephone 
service, as no interest or sinking-fund is provided for 
on the sums diverted for Government industrial or 
commercial enterprises. No deduction is made for 
rent of offices, superannuation of staff, and so forth. 
The annual gain of so many millions by the State 
in the post, telegraph and telephone services is, 
therefore, but a fictitious gain. 

But the financial side of the question is not the 
only one for consideration, and though the service 
may not ultimately result in a profit, it might be 
hoped that it would fully meet the requirements of 
the public. Such is far from being the case. Not- 
withstar.ding the faulty installation of the telephone 
in France, the high price charged for its use, and the 
difficulties of all kinds which surround this branch 
of the Government service, the number of calls 
show a great increase. The independent calls for 
conversations by telephone produced 900,000 francs 
(36,0001.) in 1892. The total reached 1,500,000 
francs (60,0001.) in 1897, and over 2,000,000 francs 
(80,000/.) in 1900; after which date the receipts 
showed a temporary decrease, by reason of the reduc- 
tion of cost for a three minutes’ conversation from 
24d. to 14d. in Paris, and from 1d. to 1d. in the 
other towns. The receipts have increased since, and 
were 2,475,000 francs (99,0001.) in 1902. To those 
receipts for separate calls must be added the re. 
ceipts from subscribers, which produced 6,950,000 
francs (278,0001.) in 1892, and 17,900,000 francs 
(716,0001.) in 1902. It would appear that, in view 
of the regular increase in the receipts, the State 
should be ready to encourage the development of 
the use of the telephone as a means of communica- 
tion; but such is far from being the case, for 
the Telephone Department is constantly striving 
to prevent an increase in the number of calls 
and of subscribers, in order not to be compelled 
to make new installations. These would, of 
course, require fresh funds, which the State cannot 
conveniently provide, and the charges are main- 
tained high in order to stem as much as possible 
the rising tide of customers. This is a curious way 
of carrying on business, but it is one which rules 
with many State ventures. A private company 
would easily find funds for new lines, and would 
not hesitate to obtain a loan on the strength of a 
positive increase in the receipts. A State depart- 
ment acts differently : authorisation for new loans is 
obtained with difficulty, and hence it occurs that 
telephone rentals to the public are maintained high 
to prevent an apparent deficit. 

he French telephone service is exceedingly slow, 
and when the administration is remonstrated with 
for the delay, the reply is that the staff, especially 
as regards Paris and its vicinity, is much too small. 
But there is hardly any likelihood of additions 
being made to the staff, for financial reasons. There 
are people who assert that the employés, as in all 
Government offices, are sufficient in number, but 
deficient in alacrity. It should, however, be said 
in their favour, that their number has not increased 
in a corresponding measure to the increase in calls 
and subscribers. 


the new company was to apply solely to the tele- | The following conditions are those which rule in 





France at the present time for the telephone 
service :—A subscriber who is directly connected up 
with an exchange pays for unlimited service in 
Paris an annual charge of 400 francs (16/.); in 
Lyons the charge is 300 francs (12/.). In the towns 
of over 25,000 inhabitants the charge is 200 francs 
(81.), and 150 francs (6/.) in the smaller towns. 
Should the subscriber connect up different rooms or 
shops in his premises with his main apparatus, the 
charge is 50 francs (2/.) in Paris, and 40 francs 
(1l. 12s.) in the provinces, fur each additional ap- 
paratus, plus an extra annual charge of 1.50 francs 
per 100 metres (1s. 1d. per 100 yards) of line con- 
necting the apparatus within the premises. In the 
towns in which the population does not exceed 
80,000 inhabitants the subscriber can pay so much 
per call; in this case the amount of the annual 
charge is 100 francs for the first year, 80 for the 
second, 60 for the third, and 40 for the remainder 
(4l.; 3l. 4s.; 2l. 8s.; and 1l. 12s. respectively). 
In the large towns a subscriber may take an ap- 
paratus for inter-urban communications ; he pays 
so much per call, the rate varying with the distance, 
plus an annual charge of 15U francs (61.) in Paris ; 
125 francs (51.)in Lyons ; and 50 frances (2/.) in the 
other towns. All subscribers have to purchase the 
apparatus fitted up in their premises, and have to 
pay, further, the cost of laying the line connection 
at the price per mile stated above ; the latter addi- 
tional charge has, however, been removed in Paris 
and Lyons. All subscriptions are required to be 
paid three months in advance. The State takes 
no responsibility whatever in the matter of the 
telephone service, even with regard to the accu- 
racy of the directory it publishes, the only one 
obtainable, showing the names and numbers of 
the subscribers. The State can suspend the 
whole telephone service at any time and without 
giving any reason for its action. 

In a township on the Seine, to the north-west of 
Paris, conversations by the telephone had become 
absolutely impossible owing to the line being in 
very close proximity to a tramway overhead wire ; 
the telephone department would, however, not lay 
an underground line. There are now three tele- 
phone lines instead of one, but these have been 
laid simply because a number of subscribers 
have advanced the necessary funds for the work. 
Numerous other similar instances could be cited 
showing the disadvantages to the public of the 
State monopoly in the French telephone service. 
These, and bad service generally, have led to the 
formation of the Association of Telephone Sub- 
scribers mentioned in one of our former issues.* 
The association calls the attention of the Ad- 
ministration of Posts and Telegraphs to all com- 
plaints made by its members. An individual 
subscriber is powerless ; he may not show his im- 
patience ‘‘through the wires” without running the 
risk of future and greater delay, and possibly a 
summons before a local court for discourtesy to a 
functionary in his official capacity, a point on which 
French law is very strict. 








REFUSE-DESTRUCTORS AND 
ELECTRICITY WORKS. 

THE primary object of a refuse-destructor is to 
afford a sanitary and economical means of dispos- 
ing of the various domestic and street refuse of 
towns, and provided this is accomplished satisfac- 
torily, no more can be absolutely required of it. 
The first improvement which followed from experi- 
ence in the working of such plants consisted in 
making the furnaces self-supporting—that is, able to 
effect the crémation of practically every kind of 
refuse, by utilising the fuel value of the combustible 
matter it contained, without the use of coal or other 
additional fuel. A very high furnace temperature 
is necessary to insure the complete destruction of 
noxious gases, &c., and when this had been attained 
by the use of forced draught and other means, 
advantage was taken of the fact to use the heat 
carried off by the waste gases in the flues to raise 
steam for driving the fan-engines and other machi- 
nery in connection with the plant. As it became 
possible to utilise more and more waste heat in this 
way, new uses were found for the steam so generated, 
and it was applied to sewage and water-pumping, 
crushing clinker from the furnaces, mixing mortar, 
and, in fact, formed the whole source of power for 
the works. At Oldham the amount of steam raised 
by the fiue gases outgrew the demands of th 





* See ENGINEERING, vol. Ixxviii., page 891. 
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destructor works, and in March, 1896, steam was 
supplied to the adjoining electricity works of the 
Corporation, and the first public supply of elec- 
tricity aided by refuse-raised steam was then estab- 
lished. The possibilities of utilising refuse in this 
way were at once recognised, and it was not long 
before combined destructor and electricity works 
were put down to take the greatest advantage of 
the steam-raising value of the refuse. The vestry 
of Shoreditch led the way with their combined 
works, and there are now more than forty com- 
bined plants at work, and about twenty more are 
being erected. 

The idea of combmed works appears at first 
sight very attractive, and no doubt the combi- 
nation has many advantages; but, on the other 
hand, it must not be assumed that under all cir- 
cumstances the apparent gain outweighs the 
attendant disadvantages. Both the quality and 
the quantity of the refuse collected in winter are 
better than during the summer months, and this 
corresponds roughly with the demand for electricity ; 
but not only is the total amount collected from 
a district usually quite inadequate to supply the 
whole of the power for lighting, but the refuse 
itself varies so greatly from day to day on account 
of the weather and other causes, that its value 
must be largely discounted by the uncertainties 
that its use introduces into the working of the 
station. The case for combined plants was well put 
in a paper read by Mr. W. P. Adams before the 
Institution of Electrical Engineers on December 15, 
in which the author devoted himself, however, 
more particularly to the consideration of the work- 
ing of the five combined plants in the Metropolis. 
Besides the variation of the calorific power of refuse 
from month to month, a very striking fact is the 
greater efficiency of the plant when working at full 
load. The units generated per ton of refuse are, in 
general, from two to three times as great during the 
peak of the load as during the hours of light load, 
the actual values being from 30 to 40 units per ton 
in the morning, to over 100 units in some cases at 
the peak. The reason for this great difference is 
not clear, as the rate of burning is practically con- 
stant, and, in fact, could not be altered much even 
if desired. Mr. Adams considers that 40 units per 
ton may be taken as the value of average London 
refuse all the year round; and if this estimate is 
justified, it is a most uneconomical process to dispose 
of the refuse otherwise than by using it in a steam- 
raising destructor plant. Since the paper was read 
some figures have come to hand shewing the result 
of the working of the Meldrum destructor plant at 
Burnley. During the quarter ending on June 25 
last, the refuse collected averaged 203 tons per week, 
varying irregularly from 178 tons to 266 tons. The 
average water evaporated was 3517 lb. per ton, or 
1.57 lb. per lb. of refuse, giving a production of 
about 117 units per ton on the assumption that one 
unit could be generated for 30 lb. of steam. 

Mr. Adams insists strongly on the desirability of 
keeping the cost accounts of the destructor plant 
and the electricity plant quite separate, so that the 
financial results of each of them may be accurately 
known. He assumes a considerable saving in 
capital expenditure by combining the plants, on 
account, among other things, of the less land space 
required ; but, on the other hand, it must not be 
forgotten that the earning power of a destructor is 
comparatively so small that it may not even justify 
its location upon valuable land, the capital charges of 
which an electric-light station would not seriously 
feel. A destructor plant, to be worked at its 
greatest efficiency, should be used in connection 
with storage batteries, and this implies a low- 
tension continuous-current generating station, 
which can only be economically situated in as 
central a position as possible in the district which 
it serves. The combination of a destructor with 
such a station would therefore generally necessi- 
tate the introduction of the latter into a thickly- 
populated neighbourhood, and, apart from the value 
of ground space, the existence of a destructor in 
such a place is not desirable, for many reasons. 
Again, there seems good reason to believe that the 
dust inseparable from a refuse-destructor is a 
serious nuisance to the machinery of the generating 
station, and results in a liability to breakdowns 
and a higher repair bill. This might be mitigated 
to some extent by a high party wall between the 
plants, but cannot be wholly avoided. The ques- 
tion of the advisability, or otherwise, of erecting 
combined electricity stations and destructor plants 
must be decided on the merits of each individual 








case ; in an increasing number of townships both 
plants are essential, but it by no means follows 
that there would be a net gain, all things considered, 
by working them in conjunction. 








NOTES. 
THE Sate or a TRAMWAY UNDERTAKING. 


On December 30, Mr. Justice A. T. Lawrence, 
who, before he was made Judge, had acted as 
arbitrator to determine the price to be paid by the 
Bournemouth Corporation for the tramway under- 
taking of the Poole and District Electric Traction 
Company, published his award. The claim of the 
company amounted to 427,0001., while the valua- 
tions on behalf of the Corporation varied from 
55,0001. to 67,0001. The huge discrepancy between 
the sum demanded and the amount which was 
offered serves to show that the company did not 
willingly part with their property. By the award 
it was directed ‘‘ that the Corporation do pay to 
the company as consideration for the said sale and 
purchase, and in full satisfaction of all the several 
sums above mentioned, the sum of 112,0001., and 
I further award and adjudge that the Corporation 
do pay to the company the costs of and incidental 
to the reference and the costs of this award ; and I 
direct that if the company shall in the first instance 
pay the costs of this award, that the Corporation 
shall repay to the company the sum so paid.” 
Although this sale was compulsory in the sense 
that it took place under the provisions of an Act of 
Parliament, it was not a ‘‘ compulsory sale ” at old 
iron prices, which is prescribed by Section 43 of 
the Tramways Act, 1870. It came about under 
the provisions of the Bournemouth Corporation 
Tramways Act, 1903. By clause 2 of an  agree- 
ment which was incorporated with that Act, the 
company became bound to sell their Poole under- 
taking as a going concern. By way of con- 
sideration the Corporation were to pay ‘‘(1) 
the sum of 5500/.; (2) a sum (to be ascertained, 
in case of difference, by arbitration) equal to the 
fair market value as a going concern of the Poole 
undertaking ; and for the purpose of determining 
such fair market value the arbitrators or umpire 
shall take as the basis of their, or his, calculations 
the balance-sheet of the company made up to 
December 31, 1901, and shall also have regard to 
and take into account (i.) any prospective increase 
of profits likely to accrue during the period 
under the Poole order and the extension order ; 
and (ii.) the value (if any) of the statutory 
running powers of the company enabling the 
carriages of the company entering the borough 
of Bournemouth from the west, or returning there- 
from, to run ove: the rails of the Corporation ; and 
(iii.) any other circumstances which in their or 
his opinion ought properly to be taken into account 
in arriving at the fair market value.” The result 
of the proceedings is of interest as throwing some 
light upon the meaning of the phrase ‘‘ fair market 
value.” It is apparent that the valuers of the 
company were a little too sanguine in the estimate 
which they formed. 


InsuLATION OF HiGH-TENSION CURRENTS. 


The Compagnie de Il’Industrie Electrique et 
Mécanique of Geneva has recently conducted some 
experiments on the insulation of direct and alter- 
nating currents of high tension. There are power 
transmissions by direct currents of up to 25,000 
volts in Switzerland, and the question is, how much 
further one might safely go in this direction without 
incurring considerable current losses on long lines. 
The experiments once more show that direct 
currents strain insulators less than do alternating 
currents of the same pressure. The experiments 
were rather unfavourable to direct currents, because 
the commutators of the dynamos consisted of only 
96 bars, while, on the other hand, the alternator 
gave pressure-curves with rather flat tops. Three 
direct-current dynamos, yielding 1 ampere at 25,000 
volts, were coupled in series ; the alternator was a 
six-pole machine for 75 kilowatts at 50 periods. 
Only a few of the porcelain bell insulators tested 
were ruptured by the currents; in most cases the 
spark went round the bell-edge. Homogeneous 
china, with faultless glazing, stands higher con- 
tinuous-current pressures than would follow from 
the striking distance in air at that pressure. Insu- 
lators perforated by alternating currents afterwards, 
in the laboratory, resisted higher continuous-current 
voltages ; in the rain, outside in the open, about 





two-thirds the pressure (average ratio 1 : 1.63) could 








be resisted. Under direct currents the insulators 
never became perceptibly warm ; the heating seems 
to be a capacity effect: The energy loss with 
direct currents at 20,000 volts is very small—about 
0.02 watt per insulator—and insignificant even 
in foggy weather. This confirms observations 
made on the St. Maurice-Lausanne line, where 5000 
horse-power are transmitted about 60 kilometres 
at 22, volts. To judge from these experiments 
pressures of 70,000 volts should not be subject to 
considerable losses from faulty insulation and 
electric radiation. As regards the striking distance 
in-air, the largest striking distance—99 millimetres, 
with 60,000 volts direct—was found with a point 
as positive pole and a plate as negative pole; the 
smallest—35 millimetres—between two ball elec- 
trodes. This well-known difference between various 
electrodes was also observed with alternating cur- 
rents, the extremes at 60,000 volts being 149 and 
74 millimetres. The comparative influence of the 
electrode shape is shown in the following table, 
which gives the ratio of the striking distances for 
direct and alternating currents of equal pressures : 


Shape of Electrodes. | At 30,000 Volts.) At 60,000 Volts. 





Ball against ball .. a 1.6 2.5 
Plate against ball ood 2.4 1.85 
Point against plate... «| 2.2 1.5 
| 

Different insulators were perforated at-— 
ea a é . 

volts volts volts volts volts 
Direct currents ..| 24,000 | 34,000 | 40,000 | 45,309 40,800 
Alternating currents! 15,000 | 21,400 27,000 | 24,700 31,160 





Pressspahn (insulating cardboard) plates, 5 milli- 
metres in thickness, stood 9000 and 11,000 volts 
direct for 255 seconds before they were perfo- 
rated ; another make, perforated by alternating 
currents of 10,000 volts after two minutes, broke 
down under direct currents, whose pressure was 
raised above 20,000 volts, after eight minutes. 
Marble, 20 millimetres in thickness, broke down 
at 45,000 volts direct in the fifteenth minute, the 
pressure having been raised from 10,000 volts 
by steps of 5000 volts in two minutes. The same 
plate succumbed to 20,000 volts alternating in 75 
seconds, 
Curna ry 1904. 

The future of China is a subject of great interest 
and importance from a political, commercial, and 
industrial point of view. With the first of these 
aspects we, as a scientific journal, have nothing to 
do, except in so far as it affects the second and 
third, although it must be confessed that no wa- 
days it is difficult to keep these various aspects 
distinct. The momentous events which are going 
on in Manchuria make it impossible for China to 
remain stationary : it must either advance, or fall a 
rey to foreign Powers. The survey made by Dr, 
eadeee, the well-informed Peking correspondent 
of the Times, is more than usually interesting, 
although he does not touch on the Chinese ques- 
tion as it especially affects Britain at the present 
time. It will be remembered that we only leased 
Wei-hai-Wei for a time not exceeding that in which 
Port Arthur remained in the possession of Russia ; 
and as that important fortress is now in the posses- 
sion of the Japanese the question arises—What is 
to be the future of Wei-hai-Wei? Probably we 
shall require to wait until Parliamen€ meets before 
we get an answer to that question. After discuss- 
ing various commercial and financial subjects, Dr. 
Morrison points out that China at last realises 
her paramount need of Western education, the 
extension of which, though often crude and im- 
perfect, is already remarkable. In fifteen pro- 
vincial capitals colleges have been founded ; 
while primary and secondary schools, mechanical 
schools, agricultural colleges, and police and wmili- 
tary schools are springing up all over the Empire. 
There has been a notable spread of the know- 
ledge of English, Chinese learning English being 
numbered by the thousand. During the year 
there have been continuous departures of Chinese 
students for Japan, and 1753 Chinese are at present 
studying in Japan. Marked improvements are 
taking place in the soldiers’ calling; a military spirit 
is abroad, and large numbers of officers are being 
trained in Japan, where on October 24 ninety-two 
Chinese graduated at the Tokio Military College. 
The police are being drilled by Japanese, and a 
Japanese adviser has virtually directed the Board 
of Commerce throughout the year. All over the 





empire Japanese travellers are to be found pushing 
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their trade. The Japanese installed during the 
year telephonic services in Canton and Peking, and 
their system is about to be extended to other native 
cities. They are building six river gunboats for the 
Viceroy Chang Chih-tung. We have from time to 
time given some account of the progress being made 
in China with railway and mining undertakings. Dr 
Morrison enumerates the most important of these ; 
but it is not necessary that we should again repeat 
them. Next to Japan, the Power which has gained 
most in China is Germany. Having established 
her influence in Shantung, where she possesses a 
monopoly of all railway construction and mining, 
she has seized the advantage given by what Dr. 
Morrison considers our vacillating policy, to make 
a bid for political supremacy in the Yang-tsze 
Valley, and has secured control of important 
collieries, railways, and iron works. Germans 
are now negotiating for the right of equipping 
the great arsenal which China contemplates 
establishing at Ping-hsiang. France, while she 
has gained no credit by the perennial difficulty 
about the Fu-chan arsenal, and has suffered by her 
alliance with Russia, has retained her high position 
among the foreign Powers, Her people are build- 
ing an important railway into Northern Shan-si, 
and ave pushing forward energetically the railway 
into Yun-wan. Dr. Morrison is somewhat pessi- 
mistic with regard to British policy in China, which, 
he thinks, still displays an undue tendency towards 
effacement, prompted, he thinks, by fear lest by 
any independent action we may weaken the concert 
of the Powers ; but he does not descend to par- 
ticulars, and show what the British Minister should 
have done to maintain British prestige. We should 
imagine that the initiative for engineering works 
depends more on individual energy than on minis- 
terial influence. In any case, Dr. Morrison's 
remarks deserve careful attention on the part of 
all who are directly concerned in the development 
of China, 








Swepisu Mringrats.—The exports of iron minerals from 
Sweden in the first eleven months of last year amounted 
to 2,947,057 tons, as compared with 2,682,157 tons in the 
corresponding period of 1903. 


Tak Junior Institution or ENGINEERS.—A large 
number of members of this Institution availed themselves 
of the opportunity for visiting, on Saturday afternoon, 
January 7, the Albert Works of the Voelker Incandescent 
Mantle Company, at South-street, Wandsworth. The 
works were kept specially running for the benefit of the 
visitors, and all the processes of manufacture were seen 
under the guidance of the general manager, Mr. Clark, 
and the works manager, Mr. Young. They consisted of 
the winding of the ramie thread off the spools, as received 
at the works, on to reels for the weaving machines; the 
weaving of the thread into fabric of continuous tube 
formation ; treatment by means of chemicals to thoroughly 
cleanse the fabric ; cutting into lengths according to the 
size of mantle required ; sewing on of the strengthening 
end-piece; imp ting with thorium through small 
roller machines ; drying, seasoning, collodionising, trim- 
ming, and boxing. The works give employment to about 
400 hands, and the total output is 30,000 mantles per day. 
At the conclusion of the visit, on the proposal of Mr. A. 
W. Marshall, a cordial vote of thanks was passed to the 
directors of the company for the special arrangements 
which had been made for the reception of the members. 
On February 3 a paper on ‘‘ Recent Developments in 
Electric Lig ting” is to be read before the Institution by 
Professor H. T. Davidge, B. Sc., Wh. Sc., M.I.E.E. 
(member). 


Roya. Acricu.turat Socrety.—The special meeting 
of the governors and members of this society, which was 
adjourned on December 8, was held on the 11th inst. at 
the Royal Medical and Chirurgical Society’s hall, 20, 
Hanover-square. The meeting had been convened in 
order to consider and approve the terms of a petition to 
His Majesty for oe Society a supplemental 
charter. The chairman, rd Middleton, opened the 
proceedings by reading the proposed draft supplemental 
charter, which states that the number of trustees, vice- 
‘ange eg and ordinary members of the council should 

fixed by by-laws adapied to the growth and re- 
quirements of the Society; the council should have 
pene to provide a new method of election, and should 
ave also power to enact by-laws with regard to the 
number, time and place of general meetings to be held 
each year, the procedure at the general meetings, and so 
forth. Mr. Clarke, solicitor to the Society, explained 
the situation now ruling, when the meeting proceeded to 
consider the draft-charter proposed, which was ap- 
roved, together with the motion for its presentation. 
he chairman announced that it had been decided to 
hold the Show at Park Royal this year, on June 27 
to 30; he added that from 60002. to 70002. of the 
necessary 10,000/. to protect the Society from loss had 
been obtained. The Council held a meeting on the same 
day, at which the question of financial support promised 
for this year’s Show was considered. The Council will 
meet again on February 1. 








ENGINEERING IN THE MALAY 
PENINSULA. 


Ir is very difficult for engineers and those interested 
in engineering to keep themselves acquainted with 
the details of developments in the various parts of the 
British Empire, to say nothing of the other countries 
of the world ; but it is absolutely necessary for success 
in almost every department of business to follow the 
main lines of evolution in all parts of the world. The 
Malay Peninsula is rather apt to be overlooked as 
being intermediate between India and the Far East ; 
still it is of considerable importance, not only on 
account of its geographical position, but also because 
of its productions and its engineering developments. 
The fact that it is the most important centre for tin pro- 
duction should in itself cause attention to be directed 
to it. The following table shows the output of tin 
for the last two years :— 


1903. 1902. Increase. 





pikuls 

436,370 

292,665 
85,497 
25,275 


pikuls 
405,878 
278,368 
73,511 
23,114 
780,871 
46,480 


pikuls 
30,492 
14,297 
11,986 

2,161 


Perak .. ° 
Selangor oe 
N. Sembilan .. 
Pahang oe 





839,807 
49.938.5 


58,936 
8508.5 


Total pikuls 
Or tons .. 


From the last official report of the High Commis- 
sioner, we learn that the price of tin during the year 
1903 fluctuated violently. The highest price touched 
was 98? dols. on March 3, and the lowest 67 dols. on 
October 1, per pikul. The average price for the year was 
83.65 dols. per pikul, being 4.29 dols. higher than in 
1902. The average rate of exchange during 1903 was 
ls. 9d. and a fraction, and in 1902, 1s. 8#d. The 
sterling local value of tin for 1903 was thus 122/. 10s. 
per ton,iand in 1902, 117/. The report of the High 
Commissioner contains much interesting information 
on the Chinese labour question (for in the Malay Penin- 
sula native labour is as scarce as in the South African 
Rand), but for details on that subject we must refer to 
the report itself. Of the total tin output of, say, 50,000 
tons, only 700 tons were got from elon. the remainder 
being got from rich alluvial deposits by hydraulic 
methods. Owing to fluctuations in the dollar price 
of tin, trouble with the labour force, the increased 
cost of working, the small capital with which Chinese 
miners frequently embark upon their enterprises, the 
high rates of interest charged by the chetties for 
accommodation, the exhaustion of much of the more 
easily worked land, and the delay attending the 
alienation of new land, the year was not a satisfac- 
tory one, on the whole, for the miner. The methods 
of working seem to be very primitive, and in the 
report it is urged that the Government ought to turn 
its attention to a study of modern scientific methods 
of mining and ore-dressing, which are successful all 
over the world, and to training its own officials and 
the European and the Chinese miners in economical 
and efficient working. 

In regard to gold-mining, there is not very much to 
report at the present moment. The following figures 
give the results for the year at the principal gold- 
mines now working in Pahang :— 


Tons Crushed. 
32,570 
8,314 
1,931 


Mines. 
Raub Australian Company .. 
Malaysian Company .. oe 
Kechau Gold Fields 


Ounces Won. 
7078 
2854 
469 


The Departments of Posts and Telegraphs in each of 
the States, including telephones, money-order business, 
and savings banks, are important branches of the 
Government service, and the need for uniformity of 
administration under one head is obvious and pressing. 

The States Railways were formed into a federal 
concern from the beginning of 1903, with Mr. C. Edwin 
Spooner as general manager, and the work was carried 
on with energy and success. The mileage of the 
different sections of the open line, exclusive of sidings, 
is :— 

Miles. Chains. 
Province Wellesley .. . 23 7 
Perak .. ee oe 70 
Selangor oe 
Negri Sembilan 


189 
108 
19 


Total 339 77 
lt may now be said that a through line of railway 
from Penang Port to Singapore Port is in sight. The 
total mileage of such a main trunk line, exclusive of 
branches, would probably be 492 miles 55 chains, 
made up as follows :— 
Miles. Chains. 
In Province 23 7 
In Perak 
In Selangor .. ms - de 
In Negri Sembilan and Malacca .. 
In Johore ° es oe - 
In Singapore(to docks) .. ob se bie 
Steam ferry service—Penanz to Prai, 5 miles 
Steam ferry service—Johore Straits, } mile .. 


Total.. 


Wellesley 7 
ee 48 


| The harbour and wharfage accommodation in various 
| parts of the Peninsula has been improved, and further 
evelopments are contemplated. Attention is also 
| being paid to the roads, the water supply, the sani- 

tary conditions, and the various public organisations 
| which usually accompany the development of civilisa- 
| tion in any part of the world, so that life in the Malay 
| Peninsula is no longer such a banishment as it was 
| in the earlier days of European settlement. 








| THE LATE MR. BEAUCHAMP TOWER. 

Ir is with great regret that we have to announce 
the death of Mr. Beauchamp Tower, M. Inst. C.E., 
which occurred suddenly last week. The deceased 
gentleman was born in 1845, and was within a few 
days of completing his 60th year. Mr. Beauchamp Tower 
commenced his engineering career as a pupil at the 
Elswick Works in 1861, and after the completion of 
his four years’ pupilage remained at the works as 
draughtsman for a few months, leaving in April, 1866, 
to mt charge of the construction of a number of iron 
steamers at the Tyne Iron Works, where he remained 
till 1868. In 1869 he commenced, as assistant to 
the late Mr. W. Froude, F.R.S., the course of 
experimental research for which he had such un- 
doubted talents, and on which his permanent fame 
will mainly rest. He worked with Mr. Froude till 
June, 1872. In addition to his official employment 
during the day, Mr. Beauchamp Tower also worked 
extremely hard at schemes of his own during his 
leisure, and the consequence was that his health gave 
way under the strain, necessitating a year’s trip ina 
sailing vessel to the South Sea Islands. On his return 
he carried out, in the years 1874-75, an extensive series 
of experiments on torpedoes, the work being under- 
taken on behalf of Sir William Armstrong and Co. 
In 1875 his reputation as a careful and ingenious 
experimentalist led to his employment by Lord Ray- 
leigh in some experiments in connection with his 
work on the ‘‘ Theory of Sound.” In 1877 he returned 
to Froude, and assisted in the development of the 
marine-engine dynamometer. Froude’s health break- 
ing down, he asked Mr. Beauchamp Tower to accom- 
pany him in his voyage to the Cape, where he died. 
On Mr. Tower’s return to England, in 1878, he com- 
menced practice on his own account. It was then that 
he developed his most ingenious spherical engine. As 
will be remembered, the great engineering problem 
in the early ‘eighties was to build a steam-engine 
suitable for direct coupling to the dynamos as then 
built. The latter required a high speed of rotation. 
American and Continental engineers solved the 
difficulty by using a belt-drive, but English engineers 
were even then convinced that the direct coupling 
of engine and dynamo, now universally adopted, was 
the correct method of procedure. As the speed of 
rotation of the dynamos then built was far in ex- 
cess of that of any ordinary engine, many ingenious 
types of rotary engine were devised which could be 
run at the required speed, and of these the spherical 
engine was, perhaps, the best. Mr. ‘Tower's 
engine was taken up by a syndicate, of which 
Sir Frederick Bramwell was a member. The latter, 
before concluding the agreement, insisted that the 
engine should run satisfactorily three million revo- 
lutions. This was successfully accomplished, and 
a fair number of the engines were built and put 
into use, amongst others, by the Admiralty, for ship- 
lighting. In its day, a Tower spherical engine driving 
a » pogo was the lightest unit that could 2 supplied, 
and as long as steam pressures were relatively low, 
it worked remarkably well. In 1884 Mr. Beau- 
champ Tower was elected a member of the Institution 
of Civil Engineers, without being required to pass first 
through the grade of Associate Member. He was 
nominated by Sir W. G. Armstrong, and among the 
signatories of his nomination paper were included Sir 
William Thomson, Thomas Hawksley, J. Wolfe-Barry, 
and J. I. Thornycroft. 

Mr. Tower is, perhaps, best known to engineers in 
general by his experiments on journal friction, carried 
out for the Institution of Mechanical Engineers. The 
first of his reports was published in November, 1883, 
and marked an epoch in our knowledge of the subject. 
Up till that date it had been considered that General 
Morin’s experiments had established certain laws of 
friction which were of universal applicability. Prac- 
tical engineers had, however, found it difficult to 
bring into accordance with these so-called laws their 
experience with actual journals ; and it was this fact 
which led the Institution of Mechanical Engi- 
neers to undertake the investigation, which they 
entrusted to Mr. Tower. These experiments showed 
conclusively that though Morin’s laws might re- 
present fairly the condition of a journal on the 
point of ‘‘ seizing,” they applied in no degree to 
the friction of a well-lubricated bearing. Thus, in 
place of the friction being proportional to the pressure, 
it was found to be, within wide limits, almost in- 
dependent of it. He discovered that in the case of a 
well-lubricated journal the metal surfaces never touch. 
being separated by a continuous film of oil. The fact 
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thus established has led to a revolution in the practice 
of lubrication.. For example, ee poe or journals are 
now provided with a supply of oil out of all proportion 
to what would have been considered sufficient in the 
early ’seventies ; and as a consequence the tool-marks 
are now often still visib‘c on a journal which has made 
some millions of revolutions. 

The adoption of forced lubrication, and the great 
extension which the system of ring lubrication has 
taken within recent years, may justly be considered as 
the outcome of Mr. Tower’s researches. Mr. Tower 
had. some difficulty in interpreting his results, as he 
held that the friction in a well-labricated journal 
being found to be wholly fluid friction, the coefficient 
should vary as the square of the linear velocity of the 
rubbing surfaces; but, as a matter of fact, it was 
fouad to increase much less rapidly. The explanation 
was provided by Professor Osborne Reynolds, whose 
experiments showed that, up to a certain critical 
velocity, fluid friction varied directly as the velocity, 
and not as the square. In fact, once the friction 
begins to vary as the square of the velocity, the lubri- 
cant ceases to lubricate, 

Perhaps the great disappointment of Mr. Tower’s 
life was the failure of the Admiralty to adopt his 
“steady platform” for guns and search-lights at 
sea. By a most ingenious gyroscopic device Mr. 
‘Tower succeeded in maintaining within half a degree 
the horizontality of a gun- platform mounted on 
shipboard, in spite of the oscillations of the vessel. 
Tae device was tested by the Admiralty, who 
certainly encouraged the inventor to devote his 
time to these experiments ; but who, finally, in spite 
of the success of the trials, decided that the 
apparatus was unsuitable for the service: |The 
principal reason given for this decision was that 
the weight needed for the ‘“‘ steady platform” 
could be more usefully employed in carrying an extra 
gun or extra ammunition. Though naturally dis- 
heartened by this unexpected rebutf, Mr. Tower pro- 
ceeded to = Bon his steady platform for use on cross- 
channel steamers, the idea being to provide “ steady 
seats,” and thus rob the Channel passage of its present 
terrors for the bad sailor. He was engaged in this 
work at the time of his death. 

Mr. Tower married, in 1902, Mary Alice, the 
daughter of Mr. Edward C. Egerton, M.P., who sur- 
vives him. 





ENGUNEERING Society, University CoLiece, Lonpon. 
—On Friday, January 20, Mr. W. Hunt (student) will 
read a paper on ‘“‘ Arc Lamps3and Methods of Are Light- 
ing adopted by the General Electric Company (U.S.A.).” 
—On Friday, January 27, Mr. B. B. Willcox (student) 
will read a paper on ‘*‘ The Barrage of the Thames.”— 
On Friday, February 3, Mr. Ridout (student) will read a 
paper on ‘ The Atlis High-Speed Steam-Engine.” All 
these meetings will be held at 5pm. The first visit of 
the term will be to the cement works at Northfleet. 





Test or A Lance Eyr-Bar.—Some very large eye-bars 
are now being forged by the Phcenix Bridge Company, of 
Pheenixville, Pa., for the 1800-ft. cantilever span of the 
Quebee Bridge. The dimensions of these bars are as 
follow :—The body of the bar is 16 in. by 2 in., the head 
being 36 in. in diameter, with an eye 14 in. in diameter. 
One of them was recently tested to destruction in a 
1200-ton testing-machine at Phoenixville, and gave the 
following results:—Ultimate tensile strength, 52,450 lb. 
per square inch ; elastic limit, 30,650 lb. per square inch ; 
elongation in 7 ft., 22.3 per cent.; elongation of pin-hole, 
6.8in. The bar broke in the body with a reduction of 
area at the fracture of 43.1 per cent., and showed about 
50 per cent. silky fracture, Such a result is very good 
for a bar of such large dimensions. 

Tur Port or Rancoon.—The Commissioners for the 
Port of Rangoon have issued their report for the year 
ending March 31, 1904. This states that the Commis- 
sioners’ workshops and stores have been moved to the 
new premises west of Botataung Creek, where fitting, 
smithy, buoy, and carpenters’ shops have been erected. 
and a new patent slipway, 450 ft. long and 36 ft. wide at 
rail level, has been constructed. The motive power for 
the workshops and slipway will be supplied by two con- 
tinuous-current generating sets, and these, together with 
the machine-tools, which are all of the most modern type, 


have been ordered from England. The construction of | 


three new pontoon landing - stages, for Rs. 5,42,730 
(37,3132.), the reclamation of foreshore and relative works 
for Rs. 5,38,2562. (37,005/.), and the construction and erec- 
tion of three transit-sheds for Rs. 55,743 (3832/.), are 
being carried on rapidly by the contractors, Messrs. Burn 
and Co., of Caleutta. On January 6, 1904, the Commis- 
sioners accepted the tender of Messrs. Heenan and 
Froude, of Manchester, to extend Latter-street wharf 
eastward—a length of 720 ft.—for Rs. 10,68,880 (73, 485/. ). 
The proposed purchase of Sontag plant was considered 
at the Commissioners’ meeting held in January, 1904, and 
it was recommended to purchase a self-propelling single- 
lalder barge-loading dredger, capable of dredging 400 
tons per hour, at a depth of 45 ft. below water-level, an 

fitted with a sand-pump. The material dredged will be 
used for reclamation purposes; six box-barges will be 
acguired also, and a jetty erected near Keighley-street, 
equipped with tipping-cranes. The whole estimate for 
this amounts to Rs. 5,50,009 (37,8122.), 
sanction of the Government has been obtained. 


for which the | annum. 


IRON ORE IN AMERICA. 
CLEVELAND, December 24. 

Au. danger of ore famine during the winter is now 
dispelled by the statistics of the available supply. 
Final returns bring the total of actual shipments to 
21,226,591 gross tons. This does not include 76,606 
tons shipped to Lake Erie ports from the Lake 
Superior Corporation’s mines in the Michipicoten 
Range, in Canada. Neither does it include the 
shipments by rail to furnaces near the mines, which 
will probably be, as formerly, in the neighbourhood of 
500,000 tons. This will bring the grand total to nearly 
| 22,000,000 tons. The grand total in 1902.was 27,571,121 
| tons, of which 27,039,169 tons were shipped by lake ; 
‘in 1903 the grand total was 24,281,595 tons, of which 
| 23,649,550 tons was shipped by lake. Between the 
| Lake shipments of this year and last there is only a 
| difference of 2,303,232 tons, which, considering the 
brevity of the season, is somewhat remarkable. The 
season did not begin until June 15 this year, or 
| Six weeks later than usual. 
| OF the total shipments of 21,226,591 tons of ore, 
| 17,952,914 tons came to Lake Erie ports, the balance 
| going to Detroit, Milwaukee, and Chicago. The 
| returns show that there remained on Lake Erie docks, 
|December 1, 5,669,895 tons of ore as the winter 
reserve, in addition to the furnace stock piles, which 
|are ample. In fact, so ample is the supply at furnaces 
| that it is unlikely that the dock reserves will be drawn 
| upon until March. The amount on dock, however, is b 
| no meansas large as it was in 1902, when 7,074,254 tons 
remained there on December 1. Of this amount 
3,592,367 tons were still on dock on May 1, following, 
when navigation may be said to be fairly begun. The 
amount on dock, December 1, 1903, was 6,371,085 
tons, and the amount remaining on May 1, 1904, was 
4,534,103 tons; so it is seen that for all practical pur- 
poses the total of 5,669,895 tons on dock is ample ; for 
while it is not as large as the amounts remaining 
during the two preceding years, it is greater than the 
amount that was actually transported from docks to 
furnaces during these two winters. Even with all 
the furnaces going—and a number that have not been 
in blast for three years are now being blown in—they 
will not be able to smelt all this ore before naviga- 
tion is resumed in the spring. 

As an instance of how the Lake trade has grown, it 
is only necessary to say that the shipments since Nov- 
ember 1 of the present year were 3,569,432 tons, as 
against 1,266,000 tons shipped after November 1 last 
year—an increase of 2,303,232 tons. Yet this mere 
increase of one month’s shipments over another is more 
than the total ore trade of the Lakes was for a full 
season, even so late as twenty years ago. 

The United States Steel Corporation’s shipments 
for the year from all its Lake Superior mines have 
been 11,174,110 tons. This is in comparison with 
15,363,355 tons in 1903 and 16,063,179 tons in 1902. 
Last year the company carried: forward a lot of ore 
on lower Lake docks, but expects this winter to clear 
up pretty well what is on hand there, except for 
some grades and off-lots. This will make its 1905 
shipments materially larger than enough to carry it 
through that year, providing its policy of maintaining 
a supply of ore ahead, guarding against contingencies, 
is adhered to. This policy is to be followed, unless 
exceptional circumstances make it advisable tempo- 
rarily to change it. It is possible that such a time 
will come with the new year, and that in consequence 
the Corporation’s shipments may not be adjusted to 
more than its probable requirements to the opening of 
navigation in 1906, and a reasonable quantity to pro- 
vide against a late opening. Of course, this policy of 
providing a surplus stock of ore would be most logic- 
ally carried out in years when the cost of mining and 
forwarding is least. It looks now as though freights 
on ore would be higher the coming season, and the cost 
of mining will probably be somewhat advanced, so 
that ore will cost more, delivered at Lake Erie, than 
it did this year. This may militate against a large 
surplus forwarding. The general policy of the Steel 
Corporation is to have continually on hand 25 per 
cent. more ore than it will need during any one season, 
to guard against strikes and unforeseen contingencies. 
While, however, it is the largest shipowner on the 
Lakes, its interests are really those of a shipper, 
and it therefore desires the freight rate to be 
as low as possible. In a year of high freights 
it would be most likely to depart from its custom of 
shipping 25 per cent. more than it required, while in 
a year of low freights it might even increase this per- 
| centage. 
| Everyone is talking of high freights, and a move- 
|ment of 30,000,000 tons of ore next year. The 
| Steel Corporation can seriously disturb this plan by 
declining to ship its customary volume of ore, should 
business conditions warrant the hazard. Its four 
new ships, with average carrying capacity of 10,000 
tons per trip, or 800,000 tons for the season, will 
increase its vessel capacity to 11,000,000 tons per 
Had this tonnage n available this year, it 
can be seen that the Steel Corporation would not have 























been a charterer of vessel property at all, as it moved 
only 11,174,110 tons. 

For two months now there has practically been no 
rainfall, and it is disturbing not only agricultural 
interests, but the iron trade as well. Lack of. water 
has cut down coke production in the Connellsville 
region materially, and some furnaces have already 
banked owing to the drought. Advancing coke prices 
arean immediate result of the water famine. Except- 
ing for this interference of Nature, the iron trade is in 
very good order. 

Ore prices will probably rule 50 cents higher next 
year. 





Contracts.—Messrs. William Johnson and Sons, 
Limited, Leeds, write us that they have received from 
the United States Government an order for a coal- 
briquetting plant.—We are informed that an important 
contract for fencing material for the Transvaal has been 
placed through the Crown Agents with the fencing 
department of Messrs. A. and J. Main and Oo., Limited, 
of London and Glasgow, 


Personat,—Mr. C. W. Whitney has entered the Abner 
Doble Company, of San Francisco, engineers and manu- 
facturers of tangential water-wheels and needle-regulating 
nozzles, where he will have cha of the publicity 
department. Mr. Whitney was formerly the Pacific 
Coast representative of the McGraw Publishing Com- 

any, of New York.—The Phenix Dynamo Manufac- 
acturing Company, Limited, of Thornbury Works, 


Y | Bradford, have opened a London office at 17, Victoria- 


street, Westminster, which is in charge of Mr. E. W. T. 
Ward.—Messrs. Penman and Co., Caledonian Iron 
Works, Glasgow, have appointed Messrs. Andrew Brown 
and Co., 110, Cannon-street, E.C., their agents for Lon- 
don and district.—The Benrather Maschinenfabrik, 
near Diisseldorf, have opened a branch office, under 
the name of the Benrath Engineering Company,. at 
36, Victoria-street, S.W.—Mr. H. F. f. Orcutt, until 
recently managing-director of Messrs. Ludw. Loewe ard 
Co., London, has been appointed managing director of 
Messrs. Clayton and Shuttleworth, Limited, Lincoln, in 
place of Mr. Henry Watson, resigned.—Messre. Balcke 
and Co., condensing-plant manufacturers, have opened a 
new branch office at Imperial Chambers, Albert-street, 
Derby, for the Midland and South Yorkshire districts.— 
Messrs. Wm. Wilson and Co., Lily Bank Boiler Works, 
Glasgow, have lately secured a plot of land, with railway 
siding, at Tollcross, Glasgow, where they are erecting a 
large boiler factory, for the construction of high-class 
boilers.— Messrs. John Pickles and Son have removed to 
new works at Mytholm, Hebden Bridge.—Mr. 8S. J. Bur- 
rell Prior, of 5, Laurence Pountney Hill, E.C., informs us 
that he has taken his son, Mr. Henry Burrell Prior, into 
partnership. The style of the firm remains unchanged. 





DerpysnireE Coat-Mininc.—What is known as the 
New Williamthorpe Colliery, in North Derbyshire, has 
just been opened. Sinking operations were commenced 
in October, 1901, but great engineering difficulties having 
been encountered in the sinking of the shaft, considerable 
delay occurred. Workings connected with the Lings Col- 
liery, which has been some time disused, had to be passed 
through, and, as these were full of water, the Lings Col- 
liery had practically to be drained before the poe Be of 
the shaft could be proceeded with. The water-bearing 
strata having been once passed through, however, rapid 
progress was made, and by August, 1904, the desired 
depth of 548 yards had been reached. The new shaft is 
considered to be one of the finest pieces of colliery work 
in existence. It is tubbed for 180 yards, and although the 
ground yields 20) tons of water per minute, and there isa 
pressure of water near the bottom of the ironwork of 600 Ib. 
and 700 lb. per square inch, the iron-plates are so tightly 
wedged that the shaft is as dry as the pit-bank above. 
To insure the complete dryness of the shafting, the inter- 
stices of the iron-plates have been filled with pitch-pine 
wedges. First upright wedges were forced in, then hori- 
zontal wedges, then another layer of upright ones, &c.; 
and they were welded together to a consistency harder 
even thancement. The chefs is 19 ft. in diameter, and 
a have been made for treble-deck cages 
capable of taking twelve trams, or seven tons of coal to 
the surface every 45 seconds; or, after allowing for the 
delays incident to all collieries, 3000 tons of coal per day 
of 84 hours. The pit-bank is 221 ft. by 624 ft. The 
arrangements for labour-saving are perfect, the lines 
everywhere being on the incline, ‘ower - driven re- 
volving tipplers deposit the coal on to shaking- 
screens, where it is — into different sizes; 
and then passing along three picking-belts each 100 ft. 
long and 4 ft. 6 in, wide, it reaches a spot where it is 
automatically lowered into trucks, the latter procedure 
preventing the breakage inseparable from old-time 
methods. The pit-bank and screening and cleaning plant 
was supplied by Messrs. Plowright Brothers, of Chester- 
field. Profiting by experience gained about 18 months 
since, when an engine-house at Holmwood was partially 
destroyed by fire, the directors have excluded wood from 
the engine-house of the new culliery. The winding- 
engines (made by Messrs. Markham and Co., Chester- 
field), are of the horizontal type. The cylinders are 42 in. 
in diameter, and have a7-ft. stroke, and the drums are 
20 ft. in diameter. At present there are six boilers of the 
Lancashire type, 30 ft. by 8 ft., fed by mechanical stokers 
with moving fire-bars, and using small coal which passes 
through a $-in. wire-mesh screen. The Midland and the 
Great Central Railway Companies are making branch 


—_ to the new colliery, which will employ 1700 men and 
ys. 
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A CONCRETE RAILWAY VIADUCT. 
At the ordinary meeting of the Institution of Civil 


‘Engineers, held on Tuesday, December 13, Sir Guilford 


L. Molesworth, K.C.1.E., President, in the chair, Cd me 3 
on ‘‘The Construction of a Concrete Railway Viaduct,” 
by Mr. A. Wood-Hill, Assoc. M. Inst. C.E., and Mr. 
K D. Pain, Stud. Inst. C.E., wasread. The following is 
an abstract of the paper :— 

The viaduct in question is situated at Cannington, on 
the Axminster and Lyme is Light Railway, which 
now connects Lyme —— with the Yeovil and Exeter 
line of the London and South-Western Railway. It con- 
sists of ten elliptical arches of 50 ft. span, its total length 
being 600 ft., width over spandrels 16 ft., maximum height 
to rail-level 92 ft., and gradient lin 80. It affords an 
example of the recent application of concrete to viaduct 
construction and to arches of somewhat large span. With 
the exception of the concrete blocks in the vertical faces 
of the arches, the work throughout is mass concrete. 

The geological strata are green sand and blue lias clay. 
The foundations, originally designed for a pressure of 
34 tons per square foot, were enlarged to give pressures 
ranging rom 14 to 3 tons per square foot. 

The concrete used consisted of crushed flints and Port- 
land cement, the crushing yielding sufficient grit to 
make the addition of sand unnecessary except in special 
cases. The concrete was hand-mixed, and for transport- 
ing this and other materials a cableway of 1000-ft. span 
was erected across the valley, the piers being built with- 
‘out scaffolding. 

The piers were carried up in rectangular lifts of 
diminishing size, instead of having a continuous batter, 
the lifts being 6 ft. deep. The concrete was deposited 
‘in wooden boxes of this depth, which were bolted up on 
the ground and hoisted into position. The mode of 
filling and striking the boxes, of which there are eleven, 
is described. The work in all the piers was advanced as 
far as possible at the same rate. 

Two rows of corbels were built in the top lift of the 

yiers, to support the arch-centering. This consisted of 

our built ribs, the centre portion of which was tied by a 
framework, in the form of a Warren girder, supported in 
the middle by raking struts from the lower row of corbels. 
The ribs, including the lattice-work, were set in one piece, 
and four tie-bolts were placed in the span to assist the 
piers in taking the thrust. 
- The faces of the arches were built in concrete blocks, 
of which two similar ones on opposite sides of the viaduct 
were set simultaneously jd a rail attachment to the cable- 
way ; and by adjusting the chains attaching the blocks 
the latter were suspended at the angles required by their 
position in the arch. The blocks were keyed in advance 
of the mass concrete, in order that the adhesion of the 
‘latter to the toothing of the blocks might relieve the 
centres of some of the weight. 

ee joints were formed through the arches, 
spandrels, and parapets, and are found effective in giving 
play for expansion and contraction, and any slight move- 
ment due to settlement. In turning the arches the center- 
ing, although apparently light, was found to be sufti- 
ciently rigid, and the setting was facilitated by the ribs 
being made in one piece. 

The settlement of the piers was, for the most part, 
fairy even, and being adjusted as the work p ed, 
did not affect the concrete ; but the settlement of the 
west abutment and first pce was greater than elsewhere, 
and crushed the crown of the first arch. Two diaphragm- 
walls were built in brickwork in cement in the third 
span, to enable it to act as an abutment, and concrete 
needles were built in the embankment between the first 
and second piers; the crushed portion of the first arch 
was cut out and made good in brickwork, and the para- 
pets over this arch were comple’ Particulars are 
given of the cost of the viaduct, and a schedule is appended 
of the results of tests of sample blocks made from materials 
used in the concrete. 

The authors believe this is the first instance in which 
piers of a similar height have been built without scaffold- 
ing, and in which the centres of a 50-ft. arch have been 
designed for setting in one piece. 








Lonpon IMPROVEMENT.—The scheme proposed to the 
London County Council by Mr. A. R. Bennett, M.I.E.E., 
for a new Mevmeeitere joing the Strand and Aldwych 
at St. Clement Danes Church, to St. George’s Circus, 
would certainly, if carried out, both improve London and 
afford a ready means of connecting the tramway systems 
north and south of the Thames, while greatly increasing 
vehicular traffic. The scheme includes the construction 
of a spacious bridge, south of Waterloo Bridge, on which 
would be built a highly decorative County Hall. The 
particulars of the scheme, including probable cost and 
other financial data, are published in an illustrated 
pamphlet issued by the author. 

Sureppep Wueat.—A method of preparing wheat for 
food without grinding it intc flour in the usual way was 
demonstrated last week by the Shredded Wheat Com- 
pany, at 223, Tottenham Court-road, W.C. The wheat, 
after careful cleaning, had been boiled for about thirty 
minutes, until the grains were soft enough to be crushed 
without difficulty, and in that state was put into a hopper 
above the shredding machine. From thence it fell between 
a _~ of hardened rolls running in contact, one of the 
rolis being turned with circumferential grooves, through 
which the grains were squeezed, emerging in the form 
of th The fibrous product was baked for a few 


minutes, and then formed a crisp and pleasant cake or 
iscuit. The system avoids many possibilities of con- 
mination during the process of bread-niaking, and the 
nutritious qualities of whole-meal bread are retained 
without the presence of coarse particles. 





“THE OLDEST ENGINE-DRIVER IN THE 
WORLD.” 
To THe Eprtor or ENGINEERING. 


Srr,—Referring to paragraphs under the above heading 
relating to the death, at .Preston, of John Waterworth, 
aged eight-five, one of the old drivers of the Northern 
expresses, which has gone the round of some of the London 
and provincial daily papers, the following particulars, 
gathered from Edward Entwistle, who says he drove the 
**Rocket ” at the opening of the Liverpool and Manchester 
Railway, may be of interest to your readers. 

During the visit to America of the members of the 
Institution of Mechanical Engineers in May and June 
last, one of the number, Mr. John Barr, of Kilmarnock, 
while visiting his friends in Iowa, had the good fortune 
to meet Mr. Edward Entwistle, aged ninety, who, I 
think, may be called the oldest locomotive engine-driver 
in the world. Mr. Entwistle, who was glad to talk of 


‘| his early locomotive experiences, is a resident of Des 


Moines, Iowa, and I have gathered the following par- 
ticulars from the report of an interview with him already 
in print :— 

“Mr. Edward Entwistle was the engine-driver of the 
first passenger trainin England. The old mechanic, hale 
and hearty, is just entering his ninetieth year, and he looks 
back over a long vista of progress and invention, and tells 
with wonderful enthusiasm how George Stephenson, whom 
he knew, established his great invention as a practical 
possibility. He was born at Tilsley Banks, near Man- 
chester, March 24, 1815. At fourteen years of age he 
was apprenticed to the Duke of Bridgewater, in his 
machine-shops at Manchester, and was immediately set 
to work on a locomotive. Locomotives had then been in 
use for about four years, hauling coal from the Duke of 
Newcastle’s collieries in the North of England to the sea- 
board. They had not yet been employed in passenger 
traffic, however, although such use was in contemplation. 
The time for the formal opening of the road was set for a 
Monday, when ag A Stephenson and he ran the 
‘*Rocket” down to Iiiverpool to bring back the first 

nger train on its trial trip. It was about 10 o’clock 
in the morning when they started, amid the shouts and 
cheers of the spectators. The run was made with only 
one stop. It was during this stop, at a place called 
Grand Junction, that the only sad incident of the trip 
occurred. Mr. Huskisson, one of the stockholders of the 
road, saw the Duke of Wellington—the hero of Waterloo 
—in another coach, and the two alighted to shake hands. 
They stood on the tracks, and did not notice a gravel- 
train approaching until the crowd shouted to them. He 
turned in time to see the two men jump. The 
Duke of Wellington escaped, but Mr. Huskisson fell 
under the wheels, and both his legs were severed. He 
was taken back to Liverpool by the gravel-train crew, 
but died in ten hours. He (Entwistle) continued as 
engine-driver for 23 months on that train, until he became 
so nervous that he asked Mr. George Stephenson to be 
relieved. The road was so solid, and the vibration of the 
engine so great, that it overtaxed his nerves. He left 
England for America in 1837 ; but before that time there 
were many railroads. Mr. Entwistle has lived for 48 
years in a simple cottage in Des Moines, Iowa. For 60 
years he was engaged as an engineer on locomotives, 
steamboats, and stationary engines. At the age of 76 
Mr. Entwistle retired. He is still in good health, and 
usually takes a daily walk. In 1876 he attended the Cen- 
tennial Exhibition at Philadelphia, and saw his old engine 
on exhibition there.” 

This is only one of the many instances of English engi- 
neers who have helped to build up the fortunes of the 
Great oo and we had the pleasure of meeting 
several of these, including workshop managers, head 
draughtsmen, and officers in large works, during our two 
months’ visit to the various industrial centres in the 
United States and Canada. 

I am, dear Sir, yours very truly, 
EpGAR WORTHINGTON. 

January 10. 








‘**CHEAP STEAM PRODUCTION.” 
To THE Eprror oF ENGINEERING. 

Srr,—In answer to Mr. C. D. Leng, I would suggest, as 
the best way of economising his waste of steam, that he 
should first consider the ibility of installing a central 
condensing plant, into which he can exhaust the steam 
from all his various oo placed in different parts of 
his works, and even also his steam- hammers, if he has any. 

Nearly all the Continental iron and steel works, appre- 
ciating the value of each pound of coal and water saved, 
have already installed such plants ; but very few of the 
iron and steel works in Sheffield have yet done so, and 
the loss represented by exhaust steam from works in that 
town alone is enormous. 

Mr. Leng would soon be agreeably surprised at the 
economy he would gain, as in most cases the engines have 
a cut-off varying from half to seven-eighths ; at least, 
that has been my experience when going into details of 
anv works. 

There are one or two unfortunate circumstances, how- 
ever, existing at a lot of works in that district—namely, 
the difficulty of circulating water and the lack of ground 
8 either for the condenser and pumps, or, in the event 
of artificial water-cooling, for the tower. 

In Sheffield, however, there are two fan-draught cooling- 
towers, occupying a minimum ground-space and doing 
large duties—viz., one at the Corporation Electricity 
Works, for 180,000 gallons per hour, ground-space 38 ft. 
by 40 ft., which requires four 8-ft. 6-in. fans for supplying 
——_ and 60 horse-power for driving; this power 
should work out at about 14 per cent. of power condensed, 





which is a trifle when compared to the economy of con- 
os 


There is, however, a cheaper way of utilising this waste 
of exhaust steam, and that is by installing an peg 
exhaust-steam feed-water heater. I was recently at the 
Clarence Steel Works, Middlesbrough, and I saw two 
small heaters fixed on a range of 20-in. exhaust-pipe from 
a blowing-engine. These two heaters were raising the 
a of 10,000 gallons of water per hour from 
50 deg. Fahr. to 208 deg. Fahr. with exhaust steam at 
212 deg. The cost was somewhere between 500/. and 600/. 

I shall be pleased to give any reader any information 
about them. The economy of such a plant is obvious, and 
no nuisance from steam results, and the utility is un- 


questionable. 
Yours traly, 
OHN A. SMEETON. 


9, Gracechurch-street, London, E.C., January 6. 








‘4 WATER-COOLED RHEOSTAT.” 
To THE EpiTor or ENGINEERING. 

Srr,—I notice a letter in your issue of this week calling 
attention to the efficacy of submerging a wire rheostat in 
running water when large amounts of energy are to be 
dissipated. This is no new discovery, as pas corres- 
pondent appears to think, though rheostats of the type in 
ee are naturally not common, the reason being that 
the necessity for the circulation of water renders them 
inconvenient, except for special purposes. In fact, almost 
their only application would be to serve as artificial loads 
for testing aceguee | me as suggested ; and unless such 
tests have to be carried out fairly often, the usual arrange- 
ment of a tub, with plate electrodes, which can be pre- 
pared in a few minutes, serves the purpose sufficiently 
well, in spite of its clumsiness. 

There is nothing mysterious in a flooded rheostat carry- 
ing a comparatively enormous current when it is re- 
membered that the only thing that limits the current 
which can be carried by any wire is the excessive heating 
of the wire by the energy spent in overcoming its resist- 
ance. ~ If, therefore, provision is made for abstracting the 
heat as fast as it is generated, by water-cooling or other 
means, so that the temperature is kept down to a reason- 
able amount, the current density may be increased 
without limit. All that is necessary is that the water 
should circulate rapidly and thoroughly among the coils. 
The amount of water which must be renewed per 
minute is, of course, for all practical purposes, the 
same as in the case of ordinary water resistances, so 
that there is no saving under this head. The dissipa- 
tion of one kilowatt will raise the temperature of 5.7 
gallons of water 1 deg. Fahr. per minute ; hence, if 
tis the allowable rise in the temperature of the water, 


ou gallon of water must be passed through the appa- 


ratus per minute, and this is the case whether wire is 
present or not. 

The most wrens point in the letter, however, is the 
observation that a flooded wire has apparently about 
double the resistance that it would have in air. This 
surely is a mistake, as the volume of water really con- 
stitutes another resistance in parallel with the wire, the 
effect of which could only be to lower the total resistance. 
If the ‘‘ theoretical” resistance of the coils in question 
has been calculated from tables, it is likely to very 
different from the true resistance, on account of variations 
in the quality of the wire, and I feel sure that if your 
correspondent measures its value by means of a Wheat- 
stone bridge, and corrects the result for temperature, he 
will find that it agrees closely with that deduced from the 
current . Theresults will not exactly agree, because 
of the effect of the water, which carries more and more 
of the current as the temperature rises, on account of its 
resistance lowering concurrently with the rise of that of 
the iron. It would be very interesting if your corres- 
pondent would divide one of the coils in the centre, con- 
necting the two ends through an ammeter, and state 
what proportion of the whole current actually passes 
through the wire itself. 


January 6. CONSERVATION OF ENERGY. 








Patent Orrick Liprary Serres.—There has just been 
issued from H.M. Stationery Office, by Messrs. Darling 
and Son, Limited, 34 and 40, n-street, E., another 
of the sections of the Patent Office Library Series. This 
section is the subject-list of works on the fine and graphic 
arts, including photogravure and the art industries, in the 
library of the Patent Office. When one remembers the 
enormous extent and completeness of the library, it will 
be realised that this Library Series is practically a biblio- 

phical list of all the world’s publications in any 
ye artment of learning, and a glance through the k 
before us, which is issued at 6d., shows not only careful 
work, but very complete cataloguing. 


THe ANDREW CARNEGIE RESEARCH SCHOLARSHIP.— 
Mr. yume, has presented the Iron and Steel Institute 
with sixty-four 1000 dols. Pittsburg, Bessemer, and Lake 
Erie Railroad Company 5 per cent. debenture bonds, with 
a view to the granting of a research scholarship, or 
scholarships, of such value as may ap expedient by 
the Council of the Institute. The scholarships will be 
awarded annually, and for one year, irrespective of sex 
or nationality, on the recommendation of the Council. 
Candidates must be under 35 years of age, and have to 
apply on a special form, before the end of February, to 
the secretary of the Institute. The object of the scheme 
is to facilitate researches in the metallurgy of iron and 
steel and allied subjects, with the view of aiding its 
advance or its application to industry. 
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PUMPS FOR TUBE-WELL AT CAPE TOWN. 


CONSTRUCTED BY MESSRS. 
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WE illustrate above an arrangerfient of a steam- 
driven pump, manufactured by Messrs. Hayward- 
Tyler. and &o., Limited, 99, Queen Victoria-street, 
London, under the instructions of Mr. Hugh McColl, 
for Ohlsson’s Brewery, Cape Town. Figs. 1 and 2 
are vertical sections taken at right angles to each 
other through the upper part of the well, and show 
the general arrangement of the pumping-gear. Fig. 3 
is a plan. The pump is driven by two of Messrs. 
Hayward-Tyler and Co.’s ‘‘ Bramah” engines, each 
engine being of ample power to do the work alone, 
so that one may be kept as a stand-by. 

On reference to the illustrations it will be seen that 
the engines are placed one on each side of the pump- 
haft, which latter has a disc-crank at each end and a 
pur-wheel in the middle. One of the disc-cranks 
Crives the pump-rod, and to the other is fixed the 
ulance-weight rod, as may be seen in Fig. 1. The 
spur-wheel on the pump-shaft is arran _ to gear 
with pinions on the engine-shafts, and these pinions 

in slide in and out of gear, as desired, according to 
vhich engine is required to drive the pump. 

The engines have cylinders 4 in. in diameter, with a 
‘roke of 8 in., and run at 175 revolutions per minute. | 
“hey are fitted with high-speed governors, the shaft- 
earings are of solid construction, and the whole | 

mbination is mounted on steel girders, which are | 
rigidly braced together, and sécured at the ends by | 
‘oundation-bolts and plates. The pump connecting. | 
rod guides are fixed to brackets which hang from the | 
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main framework above, so that the motion is self- 
contained. The pump-barrel is 54-in. bore by 30-in. 
stroke, and the pump-rod just below the guides has a 
gun-metal plunger 4-in. in diameter, which makes the 
pump double-acting, and so partially balances the 
rods, &c. 

The plant was designed to. pump 3000 gallons of 
water per hour from a depth of 100 ft. below the 
surface toa height of 60 ft. above ; and we understand 
that it has now been running for a considerable time, 
and has given entire satisfaction. 








BROOKE’S STOP-VALVES. 
THE rapid deterioration of the seats of stop-valves, 
and the consequent increasing leakage of steam they 
permit, have led to innumerable devices to minimise 

















this inconvenience, such as renewable seatings, &c. 
Much of the damage to the seating is due to the 
cutting action of the steam at high velocity, at the 


instants the valve is opening and closing, and to pre- 
vent this, Messrs. Holden and Brooke, Limited, West 
Gorton, Manchester, have brought out a valve in 
which the seating is protected from this action in a 
very simple manner. As will be seen from the illus- 
tration, the valve is extended downwards to form a 
kind of piston very slightly conical, which fits into a 
second seating B. Owing to the very slight taper of 
this part, the valve proper is well open before any 
appreciable amount of steam passes it, and similarly, 
in closing, the steam is practically shut off by the 
lower part of the valve before the faces meet at A. 
Valves of this design shut and open more easily than 
those of the ordinary plain disc type, and have proved 
very successful under severe conditions of working. 








INDUSTRIAL NOTES. 

As the question of how to find work for the unem- 
a ps is now a pressing one in this country, it may 
xe of some interest to learn what facilities there are 
for emigration to our Colonies. With this view we 
have obtained the latest circulars from the Emigrants’ 
Information Office, dated January of this year, in 
order to see whether the British Colonies offer suf- 
ficient advantages to induce unemployed workmen 
to seek work in far-off countries under the British 
flag. In the first place, be it remembered, ‘‘no 
free passages are now granted to any British Colony.” 
‘* Assisted passages are given only to female domestic 
servants to the Transvaal and to the Orange River 
Colony ;” such servants are selected by the South 
African Colonisation Society, and these must enter 
into an agreement to repay 12/. out of their wages by 
monthly instalments of 14. No other assisted pas- 
sages are given except occasionally to Western Aus- 
tralia, to persons with a certain amount of capital, 
and to small capitalists and their families going to 
Natal. Nominated passages at reduced rates are 
granted to persons resident in certain colonies to 
assist their families and relations in emigrating 
thereto from England. Persons are not allowed to 
land in Cape Colony unless they have secured definite 
employment in the Colony and possess 20/. on arrival. 
Permits are required to enter into the Transvaal or 
the Orange River Colony. ‘‘ Emigrants are. warned 
against going to South Africa now in search of work.’ 
The italics are official. ‘ All emigrants are. warned 
to beware of extravagant promises of advantages held 
out by interested persons or syndicates.” There are 
other cautions as to health requirements in various 
colonies of a general character, and all emigrants 
should know the conditions. 

It is important to know what classes of persons are 
required in the various colonies. There is, it is) said, 
‘*a demand in all the colonies for farmers and others 
with capital.” In Canada and Western Australia 
‘*free grants of land are made ;” ‘‘ in other colonies 
land can be bought at low rates.” From private sources 
one learns that some of those who have land would 
like to sell a portion of it to obtain capital. Farm 
labourers—that is, ‘‘experienced hands on farms.”— 
are needed for the orchards and vinelands in .New 
Zealand, Queensland, and in South and Western 
Australia. In South Africa farm labourers are nearly 
always natives.or other coloured persons ; ‘‘ there is 
very little opening for persons from this country.” It 
is too early in the year for emigrants to. go to Canada, 
on account of the climate. As regards mechanics, the 
supply in Canada is now quite sufficient, especially in 
all outdoor trades. In New Zealand, competent men in 
the building, engineering, woodworking, clothing, and 
boot and shoe trades. are well employed, this bein 
the busy season. » In Australia there is little decent 
for mechanies. .There is no demand whatever for 
mechanics in Cape Colony or in Natal—the labour 
market is overstocked. There is no demand in the Trans- 
vaal or the Orange River Colony ; a great many per- 
sons are out of work there. ‘‘ All persons are warned 
against going there in search of work.” There is no 
demand for general labourers in any of the colonies. 
There is a good demand for experienced miners on 
some coal, gold, and other mines in Tasmania and 
New Zealand; but not in other parts of Australia, 
or in South Africa or Canada. Clerks, shopmen, and 
warehousemen are warned against going to any colony 
unless they have situations to go toon arrival. The 
chances, therefore, for the mass of unemployed, as seen 
in the Metropolis and in other great cities and towns 
in Great Britain, are small indeed; there are no induce- 
ments to emigrate—no advantages offered. 





The Mansion House Committee for dealing with the 
unemployed is not giving universal satisfaction. It 
was not to be expected, for the competing London 
boroughs would each put in and press its own claim, 
quite irrespective of the financial help given locally 
to the fund. The amount reached nearly 40,000/., 
then there was a lull in the subscriptions, some attri- 
buting the falling off to the demands made by and on 
behalf of Kast. and West Ham, where the distress 
seems to be the most acute. _ Battersea felt so dissatis- 





fied that, it is reported, the. borough complained by 
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its representatives, ‘and separated itself from the 
central fund. It is but history repeated. In former 
years the amount of discontent was great with respect 
to the distribution of relief by the Mansion House 
Committee as then constituted. This does not, or 
ought not to, imply any unfairness in the methods of 
distribution, or general management of the funds. 
Perhaps the most important service yet rendered is 
the getting of work for so many of the unemployed. 
This fact alone shows that there is not the lack of 
work that was supposed, if only industry was better 
organised. 1t is often difficult to find the man to 
do a particular job locally when it requires ‘to be 
done, even when the cry of the unemployed is the 
loudest. But it is as yet too early to appraise the 
value of the work done by the Mansion House Com- 
mittee. Immediate temporary relief in cases of dire 
necessity was the one first a to be done, but this 
was the least part of the object from a national point of 
view. A useful means of employment for willing labour 
has a permanent advantage over all forms of money or 
food relief when the stress of circumstances requires it. 


If any apology be needed for reverting to the policy 
of the Labour _ en in Australia on the tiscal question, 
it is to be found in the fact that in that country alone 
has the Labour Party ever risen to the high position 
of being the recognised administrative body in the 
State, occupying the seat of government, albeit for a 
short time only. The fiscal question is not purely a 
labour question ; it pertains to the whole State—em- 
ployers and capitalists, as well as to'the working 
classes. But the attitude of the Labour leaders is 
most important, because upon the policy adopted by 
the State depends their welfare in a peculiar degree. 
Well, the working classes are hopelessly divided on 
the-subject;as, naturally, aretheir leaders. Mr. Wat- 
son, ex-Premier, is in favour of preferential tariffs ; 
this he has recently acknowledged. But it cannot 
therefore be regarded as a plank in the Labour pro- 
gramme, because some of his followers and colleagues 
repudiate it.. The Labour Party consequently must, 
on a matter of high State policy, link itself to one or 
the other of the other political parties, in order to 
advocate or oppose Protection, as opposed to Free 
Trade. This one fact shows that isolation on labour 
questions is practically impossible, for each party will 
naturally require some concessions to insure support 
when purely labour questions are before the House of 
Representatives. The treatment of labour may be a 
condition of support in any coalition which may take 
place, or be proposed ; but the value of such support 
will be estimated on the basis of voting power at the 
polling-booths, which power is often transitory— 
always uncertain. The recent experiences in Australia 
are not such as to glorify an independent labour policy, 
apart from other political elements in the State. The 
whole is greater than a part, and the national welfare 
cannot be dependent upon sectional differences or class 
interests, or be promoted by class legislation, great or 
small. 


The Ironworkers’ Journal for the current month con- 
tains an elaborate report of the recent meeting of the 
members of the Midland Iron and Steel Wages Board. 
The result was a unanimous vote to continue the 
Board on the old lines, but with certain amendments 
of the rules. There was a very frank interchange of 
views upon several points at issue, but the meeting 
passed off without any serious friction. It appears 
that the employers generally were favourable to the 
continuance of the Board, not only as regards the old 
members, but outside firms as well. References were 
freely made as to the beneficial operation of the 
Board for many years past, and all agreed that it 
would be a disaster to break it up and return to the 
old antagonisms. The paramount feeling appeared to 
be to see justice done to all parties; to’ respect the 
rights of employers and employed alike, The resolu- 
tion passed deserves to be quoted, as showing the 
general policy :—‘‘ That having had the results of the 
recent canvass of employers and operatives in South 
Staffordshire, Shropshire, and South Wales placed 
before us, and recognising the desirability of main- 
taining the Midland ages Board, not only in the in- 
terests of the iron and steel trades affected, but in 
support of ‘the -reasonable principle of conciliation 
and arbitration, we confirm and ratify the resolutions 
passed by the sub-committee on November 17, and by 
the standing committee on December 1, and _ © 
ourselves to me subscribing members of the = 
and conform to and observe the rules and decisions 
thereof.” In porecting the resolution, the chairman 
said that ‘‘they would reconsider ‘the rules with the 
object of bringing them up to date, and make them 
apply fairly to both sides, and also prepare @ new 
sliding scale.” 

The effect of the foregoing resolution will be felt in 
other industries in the Midlands than those directly 
affected. The influence of the Board has been wide- 
spread, for one hears less of disputes than in the old 
days before the Board was constituted. Its action has 
steadied, so to speak, the numerous iron, steel, and 





other metal-using branches of trade :in all the busy 
centres over which the Board operates. At the last 
meeting of the Board, prior to the general meeting 
above referred to, the accountant’s certificate gave the 
net selling price of the different descriptions of iron and 
steel, which were 6/. 3s. 9.11d. per ton; the wages were 
unaltered by the figures given, as also was the case at 


the last meeting of the Board of Conciliation and Arbi-, 


tration for the manufactured iron and steel industry in. 
the North of England, so that in starting the: New 
Year general wages in the trade remained unchanged. 

The Durham Miners’ Association’s Monthly Circular 
contains a further instalment of Mr. John Wilson’s ex- 
periences in America, especially as it relates to the 
miners around Pittsburg. He deals with the alien ques- 
tion, and alleges that the Alien Law in the United States 
was the result of the action of employers, who, in order 
to reduce wages, imported large numbers of men from 
Europe. Mr. Wilson does not approve of an honest 
workman being prevented from etaying even if he has 
no funds, Incidentally he refers to his own case, when 
he first went to the United States. He regards the 
labour struggle in America as much the same as in this 
country 40 or 50 years ago. He says that the condi- 
tions of labour, employment, and wages are fixed by 
employers ; workmen haveno voice in thematter. Trade 
unions are hated. He alludes to attempts to crush 
unionism. In the circular is a well-merited review of 
the life and labours of the late Mr. R. Young, who 
was the agent of the Northumberland Miners’ Ass - 
ciation. 

Reports to hand indicate serious trouble in the 
mining regions of Westphalia—the most important 
coal-producing area in Germany. For some months 
past there has been unrest, the men complaining of 
serious grievances. They complain of being badly 
treated by the mine-owners ; in many cases it is alleged 
that the ordinary dictates of humanity are disregarded. 
The men complain that when trolleys are filled under- 
ground with stone or other material, instead of coal, not 
onlyareall such trolleys deducted from their output, but 
they are fined as well. The men now demand a minimum 
wage of 5s. per day for miners, and 3s. 6d. for those 
who push the trolleys. At present the average wage 
of the miners is 4s. per day only. They also 
demand an eight-hours’ day from the time they 
leave the pit-mouth till their return to bank. The 
present trouble, it is said, has arisen because the 
owners reckon the time not from the pit-bank, but 
from the time when the men reach their destination in 
the pits. The men also complain that the owners have 
withdrawn the privilege, hitherto enjoyed, of free coals 
to the workers. It is feared that a general strike will 
result unless some reasonable concessions are promptly 
made to the men. In Britain the check-weighman 
deals with the question of waste in the tubs sent to 
the surface, so that men are not cheated of their fair 
dues. The wages earned by the German miners are far 
below those recognised in Great Britain. The ques- 
tion of hours is the same as has arisen here—namely, 
from bank to bank. Trouble in the coal trade in any 
country means the dislocation of many industries, for 
all, more or less, depend upon the supply of fuel, as 
steam-power is now extensively used in all manufac- 
tures, supplied direct by coal, or its product—gas. 
Therefore a strike of miners in Germany will dis- 
locate all the manufacturing trades to a greater or 
less degree. This fact may influence employers to 
ee ae with some offers of concession, so as to avert 
the threatened danger of a general strike in the coal 
industry. 


The indications in respect of the iron and steel 
trades in the Midlands are favourable for the new 
year. Pig-iron has advanced 1s. per ton, but up to 

t week’s market there was no change in the prices 
of finished iron, the rates of which remained open for 
the quarterly meetings. Bars maintained their prices, 
and sheets were strong all round. The works generally 
were again in full operation, and many inquiries were 
on the market, apparently with the object of testing 
prices. The outlook is regarded as much brighter than 
it has been for some time past. This was accentuated 
by the absence of any active desire to book orders at 
recent rates. The expected settlement of the question 
as to the continuance of the Midland Wages Board 
appeared to give general satisfaction. No definite 
reports are to hand as regards the engineering and 
allied trades, or as to the other iron, steel, and metal- 
using industries. 


The iron and steel industries in Lancashire have also 
an improved outlook. The feeling on ‘Change at 
Manchester last week was one of confidence in the 
future. The improvement in other districts hel to 

ive that confidence. It is said that English and 

itch ironmasters have booked good orders for 
early delivery, which means that more material is 
uired for the finished branches. In some cases 


finished iron was reported to be dearer, though no 
material change was experienced in the market. 





Here, again, makers were-not anxious to book, orders. 
In the engineering and allied trades no miaterial 
change is as yet reported. Indeed, the holidays were 
barely over during the last week. But in those 
branches there are some indications of more activity 
in the near future. At least, there is a more hopeful 
feeling. ; 


It is said that a contributory pension scheme is in 
an advanced state for the Government works at-the 
cm Arsenal, Woolwich, Enfield, Waltham Abbey, 
and Sparkbrook, and when ready will be submitted to 
the Government employés for approval. If the 
ee ee of the scheme, it will be presented 
to the s of the Treasury, who will be asked to 
take over and adopt the scheme. 

The reported extensive reductions at Woolwich 
Arsenal have, it is said, been modified, the outcry 
having rather frightened the Government in the face 
of the by-elections taking place. It is said that the 
men will be retained in steady employment for some 
time, perhaps by a reduction in the amount of time 
worked weekly for the present. 

A great colliery strike is reported in Australia, 
the men having refused to accept the reduction in 
wages which was being enforced upon all sections. 
At nine collieries some 5000 men are out, and it is 
said that the Arbitration Law will be put in force to 
compel the men to accept: the terms, or, at least, 
submit to the decision of the Court as regards the 
terms and conditions. 


The condition of the cotton operatives at Fall River, 
Massachusetts, is said to be deplorable, as 10,000 are. 
reported to be only earning mere pittances, while 
12,000 have left the district. The strike against the 
reduction in wages has not terminated, but the opera- 
tives are being starved out. In Lancashire the opera- 
tiwes were not asked to suffer a reduction in wages, 
but were compelled by scarcity of cotton to work 
short time ; in the States the operatives had to con- 
tend against short time and reductions in wages—a 
double disadvantage. 


Notices were issued at the shipbuilding yards of 
Messrs. Cammell, Laird, and Co., on the Mersey, of a 
reduction in the wages of boiler-makers of 5 per cent. 
on piece rates and Ils. 6d. on time rates, owing to 
depression in trade. The men, it is said, have accepted 
the terms provisionally, pending a conference with the 
heads of the firm at the end of this month. 

Messrs. Lever Brothers, of ‘‘ Sunlight” fame, have 
started an old age pension scheme for their employés, 
to which the firm will contribute 5000/. per annum. 
They call it ‘‘ prosperity sharing ”—a very good name 
indeed, as those who work will share in the profits. 


The strike in the Russian oil-fields continues, and 
encounters between the military and the workers on 
strike are frequent. Ona Thursday last week several 
were killed, and many more were severely wounded. 


An extensive canvass of shopkeepers in London 
is being prosecuted in order to ascertain their views 
as to the hours of closing under the Shop Hours 
Act. There is so far great difference of opinion. In 
certain districts 45 per cent. favour closing at ten 
o’clock on Saturdays, 40 per cent. at eight o’clock on 
all ordinary days, while 75 per cent. favoured two 
o’clock one day in the week. 


In accordance with resolutions passed at the last 
Trades Union Congress the Parliamentary Committee 
are seeking for funds to establish a daily newspaper. 
The estimated amount required is 10,000/. But this, 
if raised, will surely be lost. There can be no guarantee 
of success with such a small capital with which to 
start. 





Tue Lake Superior Futurgr.—The Oliver Iron-Mining 
Company has taken a lease of the Arcturus Mine. A 
royalty of 25 cents per ton is to be paid on ali ore shipped, 
but sot necessarily on all ore mined. The property is a 
ry one, being estimated to contain not Sees than 
12,000,000 tons of ore, and perhaps even more. Messrs. 
Pickards, Mather, and Co. have been preparing plans for 
an extensive increase of operations during the coming 
year, and they are expected to mine considerably more 
than the 1,143,000 tons of ore which they produced in 1904. 
Most of their stocks have been shipped, although they 
hold 80,000 tons at one Mexomivee property. On the 
Mesaba range they will open their new Syracuse ; this is 
a property which they have just secured, and which con- 
tains a body of excellent ore. Caspian is to be unwatered 
and reopened for mining on a considerable scale. Both 
Hemlock and Baltic are to be sunk another lift and 
developed for mining on their new levels. On the ~~ 
range the firm has recently reopened the Mikado Mine, 
and will its development. The firm is also pumping 
out the Cary, so that exploration and mining may begin 
there shortly. 
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SHIPBUILDING AND MARINE 
ENGINEERING IN 1904. 
(Continued from page 16.) 
Nortu-Easr Coast. 

We begin our: consideration of the returns kindly 
sent to us by the various firms in each district with the: 
North-East Coast, where, as-we have already pointed 
out, considerably increased activity has been expe- 
rienced. ‘The total number of vessels launched during 
the year in the district extending from Blyth in the 
north to Whitby in the south was 277—three fewer 
than in the previous year, and eight less than in 1902. 
The total tonnage of these vessels—731,600—is prac- 
tically 100,000 tons more than in-the previous year— 
an increase equal to 16 per cent. On the Clyde, on 
the other hand, there is a decrease equal to 1.8 per 
cent., but the ‘‘ premier river” —as Scotch people are 
fond of calling it in referring to shipbuilding matters— 
did not experience the same serious diminution during 
the period of depression, and thus, when comparison 
is made with the year of maximum output, it is found 
that the decrease in the North-East Coast is 176,000 
tons, equal to 19 per cent., whereas on the Clyde 
this year’s total shows a decrease of about 17 per cent. 
Nor has the depression on the Clyde been of the same 
duration—it began a year later. 
North-East Coast, as well as for the Clyde, are given 
in the appended table : — 


1904. 1903. 


North - East 

Coast 731,600 632,386 
Clyde 432,400 440,500 
Ratio of 

North-East 

Coast to 

Clydetotal 1.69:1 1.44:1 


1902. 1901. 1899. 


764,789 907,828 875,839 878,762 
525,670 513,298 486,424 493,703 


1900. 


L4S:32 L773 8.831 1832 


In periods of depression the North- East Coast seems 
always to suffer more than the Clyde, and thus, with 
the return now of some degree of activity, the ratio of 
tonnage launched in the English district to that floated 
on the Clyde is greater than in the two preceding 
years. For foreign owners there was launched during 
the year 151,000 tons, equal to 20.6 per cent. of the 
total. This compares with 21.4 per cent. in the 
previous year, 19 per cent. in 1902, 24 per cent. in 
1901, 26 per cent, in 1900, 254 per cent. in 1899, 
27 per cent. in 1898, 31 per cent. in 1897, and 35 per 
cent. in 1896. There oe therefore’ been a steady 
diminution in the proportion of the North-East Coast 
tonnage for foreign owners, and this seems also 
to be the experience on the Clyde, a fact which 
is further characteristic of the general experience 
throughout the kingdom. Of this foreign tonnage 
the Tyne contributed only about a third this year as 
compared with nearly half last year; the Tees shows 
the largest decrease in the proportion of foreign 
tonnage. No sailing ships were built; the 3650 tons 
not fitted with machinery being small craft, with the 
exception of two caissons built on the Tyne. 


MaRINE-ENGINE OvrTpvt. 

The total tonnage of steamers constructed on the 
North-East Coast was 728,000 tons, and the total 
engine production of the district was 563,504 indi- 
cated horse-power. © This is 40,000 indicated horse- 
power more than in the previous year, but is 64,000 
indicated horse-power less than in 1901. Although 
the advance’ in engine output is greater than the 
increase in steamer tonnage, a closer examination 
shows that this is due rather to more work: being 
for high-speed vessels for the Navy, and for ships 
built elsewhere, than to any change in the general type 
of work done in the district. Most of the vessels 
are for cargo-carrying, with machinery which does not 
bear a proportion of 0.5 horse-power to one ton. -On 
the Tyne, however, there was includéd over 100,000 
indicated horse-power for warships, the displacement 
of which is only 11,565 tons; this compares with 
84,000 indicated horse-power completed in the previous 


year. Again, machinery totalling 15,815 indicated 
horse-power was ship for vessels abroad, mostly 
in Norway, Holland, Antwerp, and Italy, while for 
vessels built in other parts of the United Kingdom 
the North - East Coast engine - builders constructed 
machinery, mostly turbines, totalling 32,250 indicated 
horse-power. Thus for the ships constructed on the 
N»rth-East Coast the total power-is.415,000 indicated 
horse-power, making a ratio of power to tonnage of 
1." indicated horse-power per ton. 

_ Dealing now with the returns by the individual 
ficais, we may confine ourselves for the moment to 
tl ose constructing machinery without building ships. 
A‘! the machinery builders, however, are included in 
T.ble VI, The North-East Marine Engineering Com- 
}» sy have works at Wallsend and at Sunderland ; 
a. these works they constructed machinery for 67 
V 


sels, the aggregate horse-power being 102,660. In 
a ition, boilers were made for several other vessels. 

is total is a record output for this company, and 
€ -eeds even the sen high total which took the first 
}' we in the kingdom last year—namely, that of Messrs. 
+ arland and Wolff, when for the first time 100,000 


The totals for the}; 





Taste VI.+-Prodtiction of Marine Engines on the 
North-£ast' Coast. 


1904, 1263. 1902. 1901. 
Name of Firm. Sabres Ad .! ne Ae 
} 
L1I-P. |. LH.P.._LH.-P. |. LH,-P. 
North-Eastern Company, 
Limited, Wallsend and | 
Sunderland . --! 102,660 89,275 91,023 86,036 
Hawthorn, Leslie, and 
Co., Limited, New- 
castle* .. r -. 76,500 50,000 65,000 59,500 
Richardsons, Westgarth, 
and Co., Limited, Mid- 
dlesbrough,, _Sunder- 
land, and Hartlepool... 54,720 82. 600t | 80,550 120,150 
The Parsons arine 
Steam - Turbine Com- 
pany, Lid., Wallsend . 45,260 26,400 15,500 — 
Wallsend Slipway and 
Engineering Co,, Ltd. 41,400 42,360 | 69,150t 46,650 
Blair and Co., Limited, 
Stockton 35 .. 40,550 26,850 | 34,150 62,000 
Palmer’s Company, Jar- A 
row-on-Tyne* .. . 89,500 43,800 16,000 39,050 
J. Dickinson and Sons, 
Limited, Sunderland.. 37,360 24,723 31,030 31,044 
G. Clark, Limited, Sun- 
derland .. on -- 86,000 43,000 41,000 48,700 
Central Marine Engine 
Works, West Hartlepool 30,900 21,900t 25,400 47,700 
W. Doxford and. Sons, 
Limited, Sunderland* 21,600 16,050 19,650 19,450 
Swan, Hunter, and 
Wigham - Richardson, 
Limited, Newcastle*.. 16,400 21,750 26,900 20,200 
J. Readhead and Sons, 
South Shields* --. 12,700 14,650 14,350 12,300 
Shields EngineeringCom. | 
any, Limited, North 
hields .. a ss 6,260 5,465 3,195 1,950 
MacColl and Pollock, 
Sunderland... ia 6,220 7,410 7,530 10,000 
J. P. Rennoldson and 
Sons, South Shields*. . 5,235 3,170 5,525 3,337 
G. T. Grey, South Shields 4,500 5,210 3,865 4,374 
J. S. Vaux and Co., 
Limited, Sunderland. . 1,615 2,360 2,950 1,050 
Hepple and Co., South 
Shields*. . * ea 189 1,200 1,000 1,050 
Baird Brothers, North 
Shields .. 5 na -- 1,325 160 _— 


* These firms also build the hulls. 
t Includes electric and other machinery. 


horse-power was exceeded. Sixty per cent. of. the 
work was done at the Wallsend orks, and the 
remainder at the Sunderland Works, The Northumber- 
land Forge (which belongs to the company) turned out 
about 2000 tons of marine-engine forgings, chiefly of 
ingot steel and wrought iron. Messrs. Hawthorn, 
Leslie, and Co., of Newcastle, take second place on 
the list with a total of 76,500 indicated horse-power ; 
this is 26,000 indicated horse-power more than in 
1903 and 190], but 5000 indicated horse-power less 
than in ]902. Their return includes the machinery— 
23,000 horse-power —of the cruiser Duke of Edinburgh, 
launched at Pembroke Dockyard, and the engines for 
two scouts—Adventure and Attentive—launched at 
Elswick, as well as of three torpedo-boat destroyers. 
Messrs. Richardsons, Westgarth, and Co. have three 
works, and at these collectively they produced machi- 
nery for 38 steamers, the total horse-power being 
54,720. In addition they built 28 sets of land engines 
of various types, making up a total of 25,307 horse- 
power, so that the machinery output of the company 
is as great as in the two preceding years. In addi- 
tion they fitted 79 boilers to other vessels than those 
engined. 

The Parsons Turbine Company step into the fourth 
place on the list, and occupy the sixth position for 
the United Kingdom, having fitted turbines to nine 
vessels, with an approximate horse-power of 45,200. 
Of these, one was the cruiser Amethyst, two were 
Midland Railway boats, one was for the Stranraer 
and Larne route, one for Canadian service, three 
were for vessels for the Indian..coasting service, and 
the ninth was for a yacht. Turbines have also been 
fitted by other firms, bringing the total for the year 
up to nearly 80,000 indicated horse-power, while, as 
we have pointed out in our previous article, there is 
in course of construction at various works turbine 
machinery totalling 195,000 indicated horse-power, 

The Wallsend Slipway and Engineering Company 
again occupy a high on the list, their output 
being 41,400 indicated horse-power, This is one of 
few firms which has in recent years stepped forward 
into the front rank, of which further convincing evi- 
dence was afforded during the year by the Cunard 
Company placing with them the order for the turbine 
machinery of one of the two 25-knot steamers to be built 
for the Atlantic service. The compu have been 
carrying out extensions almost continually for two or 
three years, so as to keep pace with requirements, and 
at the present time they are completing new boiler 
works and turbine-manufacturing shops, This year’s 
output includes the machinery for sixteen vessels, 
eight of which were built by Sir W. G. Armstrong, 

hitworth, and Co. ; five by Messrs. Swan, Hunter, 
and Wigham - Richardson, Limited; while of the 
others one vessel was built in Australia, The Wallsend 





Company also fitted seven vessels with new boilers, to 
supply steam to machinery of 9000 horse-power ; but 
this is not included in the 41,400 indicated horse-power. 
Messrs. Blair and Co., Limited, of Stockton, come 
next on the list, their total for machinery of twenty- 
five vessels being 40,550 horse-power. This also is a 
very large increase on the previous year, but it is 
| 21,500 less than the figures recorded for 1901. The ships 
| were built by various firms in Sunderland aud on the 
| Tees, none of the work being for foreign owners. New 
| boilers were also supplied for three other. vessels. 
Palmer’s Company come next; but to their work we 
| shall refer when dealing with their shipbuilding return. 
| Messrs. J. Dickinson and Sons, Limited, Sunder- 
land, engined twenty vessels, aggregating 37,360 in- 
| dicated horse-power, which is 13,000 more than in 
| 1903, and up to the average of preceding years. They 
| built, in addition, eighteen boilers for machinery indi- 
| cating 6500 indicated horse-power. Messrs. G, Clark, 
| Limited, of Sunderland, constructed sixteen sets of 
| machinery, with a nominal horse-power, according to 
| Lloyd’s Rules, of 5722, and an indicated horse-power 
of 36,000. This, as shown in the table, is less than in 
the three preceding years, to the extent of from 5000 
to 12,700 indicated horse-power. The Central Marine 
Engine Works completed 20 sets of marine machi- 
nery, of an aggregate of 30,900 indicated horse- 
power, as compared with sixteen sets, of 21,900 
indicated horse-power, in the previous year, All of 
this machinery—indecd, one might say practically 
the whole of the engines constructed on the North- 
East Coast—was of the triple-expansion type. In 
addition to supplying machinery for the vessels built 
by Sir William Gray’s Company, the Central Works 
fitted new engines and boilers to a cable steamer, and 
constructed, at the samo time, a set of electric power 
engines of 650 horse-power. These were for the Central 
Engine Works ; but we have deducted them from the 
total given in the table. Three further installations 
of superheaters have, during the year, been fitted by 
the company on board ship, and these, it is reported, 
have given every satisfaction. They are at present 
‘building a large quadruple-expansion set, in connection 
with which also sepeobentid will be adopted. At 
the works of Messrs. Swan, Hunter, and Wigham- 
Richardson, Limited (formerly of Messrs. Wigham- 
Richardson) engines were constructed for nine of the 
vessels built by the company, the two largest sets, of 
2700 and 2800 horse-power, were of the quadruple- 
expansion’ type, along with a third set of 1500 horse- 
power. The output is, as shown in the table, con- 
siderably iess than in the four preceding years. Of 
the other firms who do not themselves build ships, 
we may remark that Messrs. McColl and Pollock’s 
output includes fifteen sets of machinery, and the 
firm have on hand eight sets ; and they are at present 
extending their works, including the erection of a new 
boiler-shop, at which some very heavy plant is being 
installed. A new wharf-crane on the ‘‘giant” prin- 
ciple is being built by the Glasgow Electric Crane and 
Hoist Company, and this will enable the firm to under- 
take much heavier work than in the past. The largest 
engines, for instance, built during the year were those 
for two hoppers, each of 750 indicated horse-power. 
The Shields Engineering Company constructed engines 
for 20 vessels, practically all of the fishing type, 
ranging in power up to 520 horse-power. They have 
on hand five sets of machinery, of 2500 indicated horse- 
power. Mr. G. T. Grey, of South Shields, includes in 
his list engines of 4500 indicated horse-power for eight 
vessels, three of which were built in Holland. The 
output is rather less than in the previous year, when 
14 vessels were included. - Messrs. J. 8. Vaux and Co., 
Limited, of Sunderland, built two.engines, one of the 
sets, of 1075 horse-power, being for an old ship. 
Tue TYNE. 

The fifteen firms on the Tyne launched 131 vessels, 
of 279,000 tons. In 1903 there were 146 vessels; in 
1902, 140; and in 1901, 121. Although the number is 
thus less than in the two preceding years, the tonnage 
is very satisfactory ; it is 14,000 tons higher than in 
the previous year, an increase equal to about 5 per 
cent.; but when comparison is made with the high- 
level mark of 1902, when 322,000 tons of shipping 
was floated, the decrease works out to about 13 per cent. 
This result is not unfavourable, especially when it is 
remembered that the work on hand at the moment is 
25 per cent. more than it was a year ago. There has 
again been built in the district a large number of 
fishing craft ; these mostly account for the 40 vessels 
under 500 tons. In fact, small vessels were, three or 
four years ago, unusual in the list of Tyne-built craft, 
as it is only recently that the building of fishing 
craft was taken up. The number built in 1904 is 
considerably less than in the two preceding years, 
when 67 and 60 respectively were comprised in this 
category. At the other end of, the list there is a 
falling-off in the number of large ships, This year 
the only craft of exceptional size isa coal dépét, which 
counts for little. The next in point of size is a ship of 
less than 8000 tons, Last year there were two war- 
ships of over 10,000 tons, and in 1902 there were five 
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merchant vessels over 8000 tons. Thirty of the mer- 
chant ships of 1904 ranged between 3000 and 4000 tons, 
while there were fourteen between 4000 and 5000 tons, 
but only seven above this. The foreign tonnage com- 
pleted.on the Tyne makes up a total of 58,900 tons, equal 
to 21.8 per cent. of the total. This compares with 61,782 
tons in the previous year, and 65,431 tons in 1902. Last 
year’s proportion is rather under the average, for in 
1903 the percentage of the total was ‘23.3; in 1902, 
20.4; in 1901, 24.4; and in 1900, 40.5; but in 1897 
the ratio was as high as 41.28. As in the previous 
year, Austria-Hungary was the best customer, the 
amount of tonnage tor that nation being 17,191—double 
the total of the previous year, but only equal to what 
it was in 1902 and 1901. Norway and Sweden were 
equally good clients, the quota taken by the Norsemen 
being 16,329 tons—more than double the total of the 
previous year, and more than ten times the total of 
1902. Germany took 10,675 tons; and of the other 
foreign vessels, three were for Denmark, one each for 
Egypt and Greece, with two small boats for the 
Colonies. The production of the various firms is 
tabulated in Table VII. 


TaBLe VI1.—Production of Tyne Firms. 
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Messrs. Swan, Hunter, and Wigham-Richardson, 
Limited, occupy the ‘first place for the fourth or fifth 
year. From their two yards they launched twenty-two 
vessels, making up a gross total of 73,592 tons, which 
“tee them the second place amongst the firms in the 

nited Kingdom. This total is about 10 per cent. more 
than in the previous year, but falls short of the record 
output of 1902 by 28,000 tons ; it includes the coal 
dépot to which we have already referred, a dock for 
the Suez Canal, and a caisson for Devonport’Dockyard. 
Of the other vessels, the most notable is a. steam- 

acht fitted with triple-screw turbine machinery, 

uilt for Sir George Newnes, the yacht measurement 
being 1260 tons. The other vessels are of the merchant 
type, ranging up to 5501 tons. Six of these vessels 
were for foreign owners, Germany and Austria bein 
the principal clients, and three of the largest had 
quadruple-expansion engines. . This firm, as is well 
known, have commenced the construction of one 
of the two 25-knot Cunard liners, and for the 
purpose have erected a new building berth ; already 
good progress has been made with the ship, the 
double bottom being well advanced, and the shell 
—— commenced. The Northumberland Company, 
Limited, have had a very busy year. The list of ten 
vessels includes only one foreign ship—for Austria— 
the largest, with a tonnage of 6522; the others range 
down to 2607 tons. The machinery for these vessels 
averages 0.445 indicated horse-power per ton, not- 
withstanding that the firm include deck erections 
in their measurements. Sir W. G. Armstrong, Whit- 
worth, and Co. have a total which is 11,000 tons less 
than in 1903, and 15,000 ‘ons less than in 1902; it in- 
cludes two scouts, of 2850 tons and 16,000 indicated 
horse-power, and ten merchant vessels. As regards 
the merchant vessels, which have mostly been engined 
_ by the Wallsend Company, the power of machi- 
nery per ton works out to 0.83, so that this 
work is of rather — class than that done by some 
other Tyne firms. Two of the vessels are high-speed 
twin-screw steamers—one of 5730 tons, with machine 
of 6000 horse-power, and the other of 1200 tons, wit: 
‘machinery of 1250 horse-power. Messrs. John Read- 
as Fae gp nando Nar erections in arriving 
at their total, so that it ‘or com tive purposes, 
somewhat higher than that of the her arms The 
output is higher than for several years, and of the 





eight vessels built two were for foreign owners. The 
firm also built the machinery of all of the vessels 
which they launched, the ratio of power to tonnage 
in this case being 0.45. Palmer’s shipbuilding return 
is always interesting, but this year the total is very 
considerably below the average. It includes the 
third-class cruiser Sapphire, three torpodo - boat 
destroyers, and four cargo vessels; very extensive 
repairs have been carried. out on the battleship 


Goliath, while two old warships were converted into |’ ” 


floating workshops. Messrs. Hawthorn, Leslie, and 
Co, also include three destroyers, the trials of which 
were referred to in our previous issue (page 23 ante), a 
turbine-driven steamer for C: ian service, and four 
merchant vessels ranging between 3292 and 5537 tons, 
the smallest being for Sweden. The firm also 
completed machinery, as already indicated, for three 
warships, so that their machinery output is 76,500 
indicated horse power. This does not include the tur- 
bine machinery nor the engines for the merchant vessels, 
which the firm purchased from outside engineers, con- 
fining themselves entirely towarship work. ‘The tonnage 
output of the firm is, as shown in the table, a fairly 
average amount. The vessels of the Tyne Shipbuilding 
Company range at about 4000 tons, and two of them 
were for Norway; the output is the highest for 
seven years, Of Messrs. William Dobson and Co.’s 
steamers, four, of about 9500 tons, were for Austria ; 
the firm’s total is considerably above the average. 
Messrs. Robert Stephenson and Co., whose total is 
only about half what it was in the two preceding 
years, include two hopper barges and two merchant 
steamers, of between +00 and 4000 tons, for British 
owners. Messrs. Wood, Skinner, and Co. have 
a total largely in excess of the two previous years. 
Three of the vessels were for Denmark and one for 
Norway ; the largest was of 1694 tons. The output of 
Smith’s Dock Company, Limited, which is larger than 
for several years, consists very largely of fishing craft, 
trawlers, &c. Messrs. J. P. Rennoldson and Sons 
built six vessels, in addition to a small launch, the 
tonnage being 1413, which is better than in the pre- 
vious a but not so high as in years of great activity, 
In addition they engined two other boats, so that their 
engine output is, as shown in Table VI., considerably 
above the average. Of Messrs. Eltringham’s boats, one 
was for Port Adelaide ; and of Messrs. Heppel’s boats, 
one was a tug and the other a small passenger steamer 
for North Shields. The three vessels completed by 
Mr. W. P. Huntley were sailing craft for trading on 


the Tyne. 
THE WEaR. 

Seventy-three vessels, totalling 233,000 tons, were 
constructed by the thirteen firms carrying on opera- 
tions on the Wear. This is thirteen vessels more than 
in the previous year, while the tonnage shows an in- 
crease of about 52,000 tons, or 284 per cent. ‘The 
— of depression has therefore been shorter on the 

ear than in the neighbouring ports—on the Tees and 
at Hartlepool, the moderately satisfactory output of 
1902 being equalled ; and even when comparison is made 
with the 270,000 tons recorded in 1901—the highest 
total for the district in recent years—the decrease is 
only about 13 per cent., so that the diminution here is 
almost at the same rate as onthe Tyne. The only craft 
not dependent upon steam-power was a lightship of 260 
tons, a condition which practically corresponds with 
the usual experience, as the Sunderland builders confine 
themselves almost exclusively to the construction of 
steamers, which, as a rule, range between 3000 and 
4000 tons. Indeed, this year more than half the 
vessels came within these limits—namely, 38—which 
is rather more than in the two preceding years. There 
were eight vessels of between 4000 and 5000 tons, 
while two vessels exceeded 5000 tons. In the pre- 
vious year the largest ships were two of 6600 tons, 
while in 1902 one of 9000 tons was constructed. There 
were, however, in 1904 only two vessels under 1000 
tons, so that the average comes out very high, perhaps 
higher than for most other districts. Foreign tonnage 
is higher than in several previous years, being 21.4 
per cent., and for a higher ratio it is necessary to 
go back to 1898. The actual tonnage of the foreign 
ships was 49,854, and of these Norway and Sweden 
took 19,869 tons. The same countries in 1903 to 
the list of the foreign clients of the Sunderland 
firms, but with a total of 3000 tons less than last year. 
France took 6719 tons—about the same as in the 
previous year. The Colonies had 10,322 tons ; Russia, 
4834 tons ; Austria, 3858 tons; Denmark, 2602 tons ; 
and Greece, 1650 tons. The production of the various 
firms is given in Table VIII. 

Messrs. Doxford again top the list with a substantial 
total of 53,050 tons, according to the Board of Trade 
measurement. This is the aggregate of fourteen 
vessels, all of the turret type, which has become very 

ular. With two exceptions the ships were about 
700 tons, and these two, built for the Clan Line, were 
4710 tons. The production, it will be seen, is 14,000 
tons higher than in the preceding year, and 10,000 tons 
better in 1902, so that the firm are to be con- 
gratulated on the result. Messrs. Joseph L. Thomp- 
son-and Sons, Limited, launched twelve steamers, 
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for British owners, aggregating, according to Board 
of Trade measurement, 44,279 tons ; but were deck 
erections included, this total would become 50,465 
tons. The former figure is 17,000 tons higher than in 
the previous year, and represents a very satisfactory 
year’s work. Messrs. Short Brothers, Limited, also 
give the tonnage according to the Board of Trade 
rule, and the difference here is 3500 tons, deck erec- 
tions, when included, bringing the total to 25,738 tons, 
We have taken the former tor our table, and it will 
be seen that the seven vessels—three of which were 
for foreign owners—make the aggregate of 22,292 
tons, which is only slightly below the average of 
several: preceding years. Messrs. Bartram and Sons 
launched one Russian and five British ships, totalling 
20,715 tons, an output which is three times that ot 
the previous year, nearly double that of 1902, and even 
2200 tons in excess of the high figure reached in 
1900. Messrs. John Blumer and Co. have also in- 
creased the total of the previous year to the extent of. 
5000 tons, their output being six vessels, one of which 
was for French owners, totalling 16,095 tons, or, 
including erections, 18,154 tons. This total is only 
2700 tons less than the high figure of 1900. All of 
the four ships built by Messrs. Pickersgill and Sons 
were for Liverpool owners. The Board of Trade ton- 
nage—15,948—is well up to the average of the preced- 
ing four years. Three of Messrs. Priestman’s ships 
were for Norway and Sweden, the fourth being for 
London owners. Their tonnage, as given in the 
table, includes erections. This also applies to Sir 
James Laing and Son, Limited, two of whose ships 
were for the Colonies.. The output is less than half 
the average of the three ane years. Messrs. 
Robert Thompson and Sons built a ship for Norway, 
a second for Austria, and a third for Whitby, totalling 
9932 tons, or, with- erections, 11,621 tons. As shown 
in the table, this is not such{a good return as in some 
of the preceding years, and is little more than half 
the total of 1901. The Sunderland Company built 
two French ships, two others for Copenhagen, and 
a fifth for British owners; the total tonnage is 
3000 tons less than in the two preceding years; 
and is .only half the average of 1901 and 1900. 
Messrs. S. P. Austin and Son, Limited, launched four 
vessels, and have. on the stocks one more, practically 
completed.. They have a total which, although little 
more than half the high total of :1901, still compares 
favourably with that of the two intervening years. 
They have in use a pontoon dock of 7000 tons capacity, 
and with this they have been kept very busy on repair 
work generally.-- One of Messrs. Osbourne, Graham, 
ahd Co.’s ships was for Russia, and the other for 
London, and the total output is about the same as in 
the previous year, but very much less than in former 
periods. Messrs, John Crown and.Son, Limited, com- 
pleted.a lightship for Trinity House; as well as two 
merchant steamers, one of them for foreign owners. 
Although this firm has experienced some improvement 
on the work of 1903, the total is much less than in the 
two preceding years. 
Tue TeExEs. 


The six firms of Middlesbrough and Stockton on the 
Tees turned out thirty-eight vessels, measuring 112,000 
tons, which is 18,000 tons, or 19 per cent., more than 
in the previous year, and compares very favourably 
with the 114,000 tons of 1902; but in the four years 
preceding that the average was nearer 150,000 tons; 
so that the past year’s work is 25 per cent. less than 
what may 5 tioned as the fair normal producing 
capacity of the district. The decrease, curiously 
enough, is in foreign work ; for even last year 32 per 
cent. was for foreign owners, whereas this year on!) 
18,221 tons were Built for foreign clients, makiny 
a proportion of 16.3 per cent. of the total. This 
is the lowest ratio since 1898, when trade was 
fairly active, and when builders could afford to ask « 





tolerably high price, Of the foreign clients in 190% 
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Greece comes first, having taken three vessels of 9597 
tons ; Norway. took one ship of 4047 tons, France one 
of 2719 tons, the fourth, of 1858 tons, going to Monte 
Video. t 
There were only two vessels under 1000 tons—those 
built by Messrs. Harkess for British owners; the 
others were, as a rule, of the economical t of 
cargo carriers, ranging between 2000 and 4000 tons. 
There were, however, eight vessels of over 4000 tons, 
three of them by Messrs. Richardson, Duek, and Co., 
one of them by Messrs. Ropner, and three by Sir 
Raylton Dixon and Co., the largest—of 4748 tons— 
veing by the first-named firm. Twelve of the vessels 
were between 3000 and 4000 tons, and nine between 
2000 and 3000 tons. The totals of the respective 

firms are tabulated :— 
Taste [X.—Production of Tees - Firms. 








1904. 1903. 1902. 1901. 
Name. eri 
No. Tons. Tons. | Tons. | Tons. 
Ropner and Son .. .-| 10 31,368" 19,526*, 32,602*| 42,715* 
Sir Raylton Dixon & Co., | 

Limited .. - .-| 7 | 28,787 | 20,407 | 18,152 | 25,609 
Richardson, Duck, & Co.| 6 22,186 | 22,259* 22,012 26,707 
R. Craggs & Sons 6 19,179 | 19,400 16,613 | 28,629 
Craig, Taylor, & Co. ..| 7 | 14,535 12,014 | 23,397*| 40,244* 
W. Harkess & Son, Ltd...| 2 1,435 1,367 1,248 6,007 





* Includes erections. 


The figures show that the firms all succeeded in pro- 
ducing a higher total than in the previous year, the 
most notable increase being that of Messrs. Ropner, 
but in all cases there were heavy decreases ‘when com- 
pared with 1901. This, of course, is as one would ex- 
pect. Messrs. Ropner’is the only firm who have not 
given us the measurement of ships according to the 
Board of Trade rule. Inthe case of Messrs. Richardson, 
Duck, and Co., for instance, the total, including erec- 
tions, is 25,308, so that their production is quite 3000 
tons more than in the two preceding years, and is, 
indeed, equal to most of the best years recorded in the 
table. The three Greek ships were built by Messrs. 
Craggs and Sons. All of Messrs. Ropner’s and Messrs. 
Richardson, Duck, and Co.’s vessels were for British 
owners ; the Monevidean ship was by Messrs. Craig, 
Taylor, and.Co., Sir Raylton Dixon and Co. building 
the French and Norwegian ships. 


HARTLEPOOL. 


The three yards at Hartlepool succeeded in getting 
much more work than in the two preceding years, the 
increase on each of these years being about 20 per 
cent., but as compared with 1901, when the very 
high total of 146,000 tons was reached, the de- 
crease is 44,000 tons, equal to 30 per cent. Of the 
total, 21.8 per cent. was for foreign owners—a much 
higher ratio than in previous years, but considerably 
less than in 1901. The total production was thirty-two 
vessels, of 101,800 tons, and of these, 21,922. tons —the 
measurement of seven ships—were for foreign owners, 
Norway taking 10,409 tons, Sweden 9134 tons, and 
Holland 2379 tons. Norway and Sweden have always 
been fairly good clients, but this year they have taken 
much more tonnage than in previous years. All the 
vessels were propelled by steam, and the smallest 
built ‘was 2292 tons. There were six others under 
3000 tons, twenty-four between 3000 and 4000 tons, 
while the largest was 4305 tons. As a rule, the 
tonnage constructed in Hartlepool ranges between 
3000 and 5000 tons, as is the experience this 
year. Sir William Gray and Co., Limited, partici- 
pated in the improvement in trade to a greater extent 
than the two neighbouring establishments, their total 
being 18,000 tons better than in the previous year, 
and 15,000 tons better than in 1902. Taking, how- 
ever, the record total of 82,000 tons reached in 1901, 
there is found to be a decrease of 25,000 tons, while 
the drop, as compared with 1900, is 17,000 tons. 
Messrs. Furness, Withy, and Co. have maintained a 
steady average, while Irvine’s Company have experi- 
enced a decrease of 11,000 tons from the high total of 
1901. Had Sir William Gray and Co. included deck 
erections, their total would have been 8000 tons higher, 
or 65,150 tons, while the output of the Irvine Com- 
pany would have been 3000 tons higher, or 20,058 
tons; but in the table we have, as in former years, 
given the Board of Trade measurement. 


TaBLE X.—Production of Hartlepool Firms. 








1904. | 1903. 1902. 1901. 
Name. es 
No. Tons. | Tons. Tons. | Tons. 
r W. Gray and Co., Ltd.| 18 | 57,357 | 30,498 42,254 | 82,262 
irness, Withy, and Co., 
Limited. . ‘6 ..| 8 | 27,283 | 32,049 26,493 | 35,490 
irvine’s Company, Ltd. 6 | 17,178 | 18,381 16,000 | 28,202 


BiyTH- AND WHITBY. 
Blyth and Whitby, which mark the northern and 
southern extremes of the district known as the North- 





East Coast, did not fare well last year... The Blyth 
Shipbuilding Company built three vessels—one of them 
for. Cepenhage.—of a collective tonnage of 5823 tons, 
which. is equal to the measurement of the six vessels 
launched in the previous year; but in 1902 the firm 
completed four vessels, of 9352 tons—the largest in.any 
per except 1899. The yard: at Whitby, however, 
as been closed, as was the case in the previous year. 


THe HuMBER. 


There has been a reduction in the number of fishing 
craft built in.this district ; but Earle’s Company have 
succeeded in improving upon the total of 1903, so that 
the output of the district is a fair average, and only 8000 
to 9000 tons less than the highest recorded for seven 
or eight years. The total number of vessels built. was 
77, and they made a collective tonnage of 25,100 tons, 
but only four of these were over 1000 tons; all of 
these four were constructed by Earle’s Shipbuilding 
and Engineering Company, Limited, three of them for 
local owners, the largest being 4100 tons, while the 
fourth was a twin-screw steamer for the Great Eastern 
Railway Company. Another notable vessel on the 
list is the Inca, of 700 tons, with twin-screw engines 
of 1000 horse-power, built for Lake Titicaca, one of 
the highest lakes in South America, 12,850 ft. above 
sea-level, on which there is already a steamer plying. 
The ‘other vessels were practically all steam trawlers 
or steam drifters. The notable exceptions are three 
steam tenders for the War Department, built by 
Messrs. Cook, Welton, and Gemmell, and several 
lighters built by Messrs. Joseph Scarr. Thus, seventy- 
two of the vessels were under 500 tons, and of the 
total only four were for foreign owners —two for 
Belgium, one for the Colonies, and the Lake Titicaca 
vessel. Of sailing craft the proportion is higher 
than in some districts; but even then the proportion 
is only 2851, equal to 11 per cent. of the total. We 
give the production of the respective firms in our 
table, and it will be noted that several of the firms 
have decreased their output, even as compared with 
the previous year, while as compared with 1902 the 
decrease is still more marked. The list of engineering 
firms follows, and here also there is a decrease in the 
case of most of the firms, and thus the total is 5000 
indicated horse-power less than in the previous year, 
but 5800 indicated horse-power more than in 1902. 
TaBLE XI.—Production of Humber Firms. 





1903. 
Name. | —____ | 
No. | Tons.) Tons. 





_ — --—— - { j 

Earle’s Company .. on --| 6 12,223/10,973) 985 [= 
Cook, Welton, and Gemmell .. 26 4,858! 7,710 | 3507 
Cochrane and Sons -- 13 | 2,715) 1,474, 4057 | 140 
Joseph Scarr and Son - 13 | 2,051) 2,022 3195 | 3300 
The Goole Company -| 8 | 1,604) 3,056 2359 | 1152 
Henry Scarr.. m 9 | 1,106) 998 1400 | 964 
Mr. Warren .. - | © 735, 840, 580) 500 
T. Dobson and Co... 2 629, 1,996 500) — 
The Selby Company — a 1,138, 1714 | 2433 
George Cooper... _ — 1,000 1218 — 
Cottingham Brothers —- — | 280) 440 | 390 








Production of Principal Marine Engineering Firms. 


Total. 1903. 

LH.-P. LH.-P. 
Earle’s Company .. oe 9,180 10,550 
C. D. Holmes and Co. .. 9,065 13,000 
Amos and Smith .. o st - 7,725 11,200 
Great Central Co-operative Company 2,050 — 
Tindall, Earle, and Hutchinson — 760 


BAaRROW-IN-FURNESS. 

The return of Messrs. Vickers Sons and Maxim, 
Limited, is always interesting, not only for the 
varied nature of the work undertaken, but also for 
the speed usually attained by the great majority of 
the vessels. Last year the firm built eight vessels, all 
of interest. Three of these were submarine boats, of 
which the company have made a special study, result- 
ing in the development of this type of craft to a state 
of perfection which is not reached by any other 
nation. Quite recently the firm undertook the build- 
ing of ten more of large radius of action. Not only 
has the speed been increased, but the offensive power of 
this craft has been developed to such an extent that 
whilst most other vessels are only able to have one 
shot at the enemy, these vessels can, from double 
torpedo-tubes, deliver five or six torpedoes, so that the 
chances of success are correspondingly multiplied. 
Another fighting ship of special interest on last year’s 
list is the new 25-knot scout, the Sentinel. Kight of 
these have been ordered, two of them from the Vickers 
Company, and each firm had freedom in preparing the 
design. The Vickers Company, in the Sentinel and 
Skirmisher, have gone in for a higher factor of safety 
alike in the machinery and hull, and certainly the 
endurance and sea-keeping quality will be improved. 
The Sentinel is the first of the eight vessels to be com- 
pleted, and in preliminary trials she has easily realised 
the anticipations of the designers, having attained the 
25 knots with the = power. Official trials will 
take place very shortly. Another vessel of interest 
is the fishery-protection cruiser Canada, built to the 
order of the Dominion Government, This boat we 





described in our preceding volume (page 251), so 
that we need not here give particulars. The Alex- 
andra, of 618 tons and 1450 indicated horse-power, 
was built for the Irish Light Commissioners, and is a 
combination of a yacht for the service of the Com- 
missioners, and a light and. buoy store-ship ; while at 
the same time mechanical appliances are carried 
on board for miscellaneous repairs at the lighting 
stations. The Dufferin, included .in the list, is the 
Jargest troopship yet built, of which we have already 
published descriptions (see pages 379 and 890 of 
vol. lxxviii.). . But from many points of view 
the most interesting vessel was the turbine driven 
steamer Manxman, built for the Midland Railway 
Company’s service, This is the fastest merchant ship 
of the turbine type yet completed, the Vickers Com- 

having decided to adopt a higher steam pressure 
in the turbines than in any previous ship, so that not 
only was the power increased, but the economy was 
very much improved.* The work, therefore, is ob high 
standard, and this representsa very considerable value, 
although the tonnage appears small—13,820 tons. A 
comparison with the previous year is made in the 
following table :—- 

1897. 1898. 1899. 1900. 1901. 1902. 1908. 1904. 
Tons 16,122 24,079 32,672 27,907 26,800 18,382 42,912 18,820 
I.H.-P, 45,800 35,700 34,500 42,500 51,000 9,340 46,900 40,750 

The horse-power of the Manxman was 8500, and as 
the firm built all the machinery with the single excep- 
tion of the turbines, in this is included a large portion 
of the ~~ developed. The company haye at present 
in hand several very important contracts ; they have 
the reniaining scout yet to launch, an armoured 
cruiser, the Natal, of 13,550 tons, which, with machi- 
nery Of 23,500.indicated horse-power, is to attain a 
speed of 22} knots, a battleship for the Japanese 
Government, which will be exceptionally well ‘armed 
and protected, and yet steam at 19 knots, and one‘or 
two other cruisers. In addition, there are a laf 
number of submarine boats in course of construction, 
as well as various merchant vessels. 

At the port of Workington, Messrs. R. Williamson 
and Sons have completed two small steaniers and 
several barges, making up a total of 1324 tons, whith 
is about the same as in the previous year, but: con- 
siderably less than in the earlier periods. 


Tue MERsgEyY. 


The Mersey total is, as we have already indicated, 
higher than in the previous years, although in 1901 
and 1899 the total was much greater, owing to the 
inclusion of warships in each year. As regards power, 
however, the output is exceptionally high. The total 
tonnage for 1904 was 11,000, being about 2000 tons 
more than in the previous year, and three times the 
total of 1902. The number of vessels is thirty-four, as 
compared with twenty-four in the . previous year. 
Only 403 tons was sailing craft—eighteen pontoons 
and two steel barges, the latter, together of 88 tons, 
being for Brazilian owners—the only foreign work done 
on the river. The principal return is from Messrs, 
Cammell, Laird, and Co., Limited, and all five vessels 
included in their list were for the British Navy, and 
all of exceptionally high speed. The Diamond is.a 
third-class cruiser, and was one of the vessels tested 
against the turbine-driven Amethyst, to which full 
reference was made in our article on ‘‘ Warship Trials ” 
in last. week’s issue (page 22). Two other vessels 
were scouts, to attain a speed of 25 knots; they are 
each of 2850 tons displacement, and are fitted with 
engines of 16,500 horse-power. The other two vessels 
were destroyers. of 620 tons displacement. With the 
exception of the Diamond, all of these vessels have to 
run their trials. Messrs. Laird’s output. is thus five 
vesseis, of 8800 tons. The comparison of tonnage and 
horse-power by this firm is given in the subjoined 
table :— 

1897. 1898. 1890. 1900. 1901. 1902. 1903. 1904; 
Tons 8,207 1,329 14,584 5,465 16,042 2450 5,688 8,800 
LH.-P. 40,150 10,000 25,000 85,650 51,750 6000 38,900 56,800 
The Garston Graving Doek and Shi building Com- 
pany, Limited, completed six small craft and eighteen 
pontoons, making in all 2124 tons. This compares 
with four vessels, of 924 tous, in the previous year, and 
with six vessels, of 1314 tons, in 1902. Messrs. Thomas 
Sumner and Sons, of Liverpool, built three small 
launches, each of 10 tons, for Liverpool owners, and 
the two Brazilian barges already referred to. 

(Zo be continued.) 








American NAvaAL Contract.—Mr. Morton, Secretary 
of the United States Navy, has let a contract for the con- 
struction of the New Hampshire, line-of-battleship, to the 
New York Shipbuilding Company. The New Hampshire 
will have a displacement of 16,000 tons. Mr. Morton has 
also let a contract for two armour-plated cruisers, to be 
named the North Carolina and the Montana, to the 
Newport News Shipbuilding and Dry Dock Company. 
The two cruisers are to have a displacement of 14,500 tons 
each. A remarkable feature of the contracts is that the 
three vessels will be built for considerably less than the 
cost limit fixed by Congress. 








* See ENGINEERING, vol. Ixxviii., page 499, 
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CALORIMETRY. 
By Joun F. Srmmance. 

Axy substances of a temperature above absolute 
zero possess heat, and any re-arrangement of the 
molecules or change in the constituent parts of such 
substances is accompanied by a heat loss or gain, 
generally measurable. The most familiar. of sueh 
changes is that of combustion in the presence of 
oxygen, andsit is the determination of the amount of 
heat evolved by such combustion in the case of com- 
mercially made gases that is now dealt with. Such 
gases, known colloquially as ‘‘power” (or heating) 
and “lighting,” are placed in their proper places in 
the scale of values by. means of the calorimeter, and 
this instrument is the simplest and most direct means 
of determining such values. : With power (or pro- 
ducer, non-luminous) gas it goes strai ft and at once 
to the heart of the matter. The Moker the calorific 

wer of a gas the greater its value as a source of 

eat. There is no intervening step; the larger the 
number of British thermal units evolved in the com- 
bustion of a given quantity, the greater the power 
latent in the gas, and thus the horse-power of an 
engine, expressed in heat units by Joule’s law, affords 
a means of ascertaining, by comparison with the 
number of British thermal units contained in the gas 
consumed to produce such horse-power, an absolute 
ratio of efficiency. 


a iteameniedll ;___ H.-P. PN oF =Efficiency. 
778 x calorifig power cub. ft. of gas per sec. 
Absolute (ideal) efficiency 4.3 1, 

When a gas is used for illumination, whether mixed 

with air before combustion, and used with a mantle, 
or whether air is admitted only at the point of ignition, 
with a self-luminous flame, still the calorific power of 
the gas is an absolute guide to its possible illumi- 
nating effect. : 
The calorimeter, however, is little or no guide to 
illuminating power, as no two gases of different calo- 
rific power can be photometered accurately in the 
‘same type of burner. With burners specially. designed 
for each gas, the comparative results in light will be 
an exact reflection of the comparative calorific powers. 
Tke degree of luminosity obtainable from a burning 
gas depends upon the flame-temperature attained ; and 
this flame-heat depends primarily upon the calorific 
power of the gas ; and, secondly, upon the construc- 
tion of the burner used for its combustion. This 
point is obvious to all who have experimented with 
different air-burners with one common type of mantle, 
the air-supply arrangements being all-governing as 
regards the flame-heat obtained, and therefore as 
regards the luminosity. In the case of self-luminous 
flames the law of intrinsic intensity of light sources 
applies—viz., the ratio between the total illumination 
and the area of surface of the light source. 


Total illumination 
Light-emitting area 

As the quotient becomes greater, so is a higher 
flame-temperature indicated, and the extent to which 
this flame-heat can ba developed (putting aside the 
question of the construction of the burner) depends 
upon the initial calorific power of the gas. Thus the 
use of a calorimeter is all essential, as a direct indica- 
tion of what could, under favourable. treatment, be 
obtained from a given gas as illumination, and is, 
therefore, the true measure of value; but is, as has 
been said, still of little help in defining candle-power, 
as this latter is very seldom estimated upon our photo- 
meters under such conditions of combustion as will 
actually reflect the latent possibilities of the gas. 

It will be seen that for testing gas-engines and all 
types of gas-lighting devices (and especially to manu- 
facturers of such apparatus) calorimetry is indispens- 
able. A still more rt 2 yor of use to which the calori- 
meter may be put is by submitting the entire process 
of gas-making to its arbitration, and thus striking by 
its use a true and ready balance between the Dr. and 
Cr. side of such process. Calorimetry for non-luminous 
and luminous gases is not only the true measure of 
value of the finished article, but is also a means of 
arriving at a comparison with, and in the same terms 
as, the original material from which the gases are 
distilled. To take, for example, a Mond gas plant. 
Slack is purchased at a given rate, and by means of 
such an apparatus as the ].ewis Thompson (being con- 
venient and fairly accurate if carefully worked) it can 
be transformed upon here into so many British 
thermal units per ton. This operation is well known, 
but in order to render these notes complete it may be 
detailed thus :— 

Take 2 grammes of the fucl and mix intimately with 
22 grammes (11 times its weight) of oxygen mixture. 
Have the glass cylinder graduated to hold exactly 
2000 grammes (2 litres) of water, and use a Centigrade 
thermometer graduated into tenths of a degree from 
0 deg. to 35 deg. 

If, after the combustion of 2 grammes of coal, the 
thermometer registers 7.15 degrees of rise (for it must 
be read to one-half tenth of a degree), this, together 


=intrinsic intensity. 





with the one-tenth added to compensate for loss of heat 
by radiation, &c., will give 7.865. Now the weight 
of water used was 1000 times the weight of the coal 
taken ; hence all that is necessary is to remove the 
decimal a. three places to the right, and we have 
at once the number of gramme-calories per gramme that 
the wg is equivalent to—namely, 7865. (Thomas ) 

The Roland Wild calorimeter, working on. Parr’s 
principle of combustion with sodium peroxide, is also 
a very satisfactory instrument for testing solid fuels, 
and has the advantage of cheapness and simplicity, 
whilst the range of fuels which can be tested - this 
apparatus is very great. The British thermal units 
are with this apparatus read off from the thermometer 
without calculation. 

The gas produced, being also, in:its turn, tested for 
calorific power, gives a figure.which at once, by com- 














behaviour of a large engine varying in strict accordance 
with the changes of calorific power shown by the calori- 
meter, can fully appreciate how sensitive the modern 
ae eet is to such changes. No amount of careful 

riving or governing can compensate for them, and 
until we have some invention which will automatically 
alter the mixture as the quality of the gas alters, only 
a constantly-running, quick-indicating calorimeter will 
enable the difficulty to be dealt with by detecting 
instantly irregularity at the producers. If the man 
in charge knows that the quality of the gas being 
made is ascertainable at any minute, a degree of care 
is induced which, unfortunately, is now frequently 
absent. Nor do such frequent testings present any 
difficulty. A calorimeter. suitable for such tests is 
illustrated below, Fig. 1 being a vertical section 
through the instrument, and Fig. 2asectional plan. It 
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ison with that of the fuel, indicates the amount of 
oss sustained in the working. 

In the case of a by-product, such as the recovered 
ammonia, that has a well-defined calorific value (as, 
indeed, have all possible by-products), this can at 
once be placed to the credit side in British thermal 
units ; or the sum for which it sells can be deducted 
from the original fuel-cost. _The reduction of all fuel 
to British thermal units, as it comes into the yard, 
renders the detection of careless working far more 
likely, as, the only object being to sell British thermal 
units, the more nearly the incoming and the outgoing 
units a, the more nearly ideal working is 
attained. 

I have said that the calorimeter is a direct indication 
of the value of gas as power. As nowadays the gas is 
supplied direct to the engine from the producer plant, 
the running of a calorimeter as long as the engine works 
is an essential. No one, who has watched carefully the 





consists of an outer casing E, the interior of which is 
divided up into a series of annular spaces M, through 
which the hot gases from a Bunsen burner may pass, as 
shown by the arrows in Fig. 1. These gases flow out at 
P, at which point a thermometer O is placed for register- 
ing the temperature of the outflowing gases. A small 
damper is fitted at N to regulate the size of the opening 
past the thermometer. Each alternate annular space 
is closed at the bottom as shown, so as to form a 
container for the water inside the vessel E. Thes> 
water spaces are shown at F, and they are connected 
together at the top and bottom by small radial 
pipes, as may seen in the plan, Fig. 2. The hot gases 
from the burner rise to L and then pass down the 
spaces M, as before described. The inflowing water 
enters at the cock A and passes the thermometer D, 
where its temperature is taken. From there it travels 
down the outer annular space F, then throvgh the 
radial pipes, as shown by the arrows, up the next 
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space, through the top radial pipes, down once more, 
then again through the radial pipes at the bottom, 
and up the last space to the top of the instrument, 
where its temperature is taken’ by another thermo- 
meter. After this it flows out through the pipe G, 
where there’ is a moveable funnel, by means of 
which the water can be directed either into a 
graduated measure, or can run to waste through H. 
There is a tube K.at the top of the instrument 
which forms a gauge to indicate the height of the 
water in the apparatus. At-the point P, where 
the kot gases issue from the calorimeter, will be seen a 
small pipe, which conveys the water formed by com- 
bustion into a small'graduated measure R. The calori- 
meter is connected to asmall bali-valve cistern, thus in- 
curing a practically constant flow, and this flow should 
go on unceasingly, a pipe leading it away to waste 
after it has traversed the instrument. The gas passes 
through a central dial meter (having a —— and 
plainly-marked dial), through a sensitive ce-valve 
governor (to take up the usually ‘violent pulsations 
from the engine), and thus to the burner, constantly 
burning in the calorimeter, and imparting the whole 
of its heat to the flowing water. Large, distinctly 
scaled thermometers show the temperatures of the 
inlet and outlet water, and, the water and gas being 
both practically constant in flow, the temperature 
indications are reliable guides. 

To make a test, the operator watches. until the 
meter hand passes zero, and at that moment switches 
the outlet water (which is running to waste), by means 
of the moveable funnel at G into a measuring-cylinder, 
plainly marked in cubic centimetres. As the meter 
hand again passes zero (after a complete revolution) 
the water is again switched to waste. 

Much depends upon the promptitude and exactness 
(‘‘ crispness,” I may call it) of this switching action, 
and the modern calorimeter is therefore fitted with the 
swinging bucket outlet nozzle G, which can be turned 
from one position to the other without disturbing the 
speed of the water flow. The attachment of a piece of 
india-rubber tube to the outlet, and the bending of it to 
waste and then tocollection, is fatal to accuracy. 

Having cleanly and 94 turned the water from 
waste to measurement, an ack to waste, the opera- 
tion is completed by reading on the Ss measure 
the quantity of water (in c.c.’s) collected during the 
revolution of the meter pointer, and also the thermo- 
meters’ indications. With this information, turn to 
the usual calorific tables (which should hang beside 
the instrument) and refer to the data obtained—viz. : 
—Amount of gas, amount of water, and the difference 
between the inlet and outlet thermometers. The cross 
reading gives at once the calorific power in calories (a 
calorie being the heat required to raise one litre of 
water 1 deg. Cent ). Multiplying this figure by 3.98 
gives the British thermal units. 

The formula upon which these tables are based and 
by which the calorific power is calculated, no matter in 
what form the measurement of the gaseous fuel is 
effected, will be explained by the following, which 
will also serve to clear away dubiety, that has always 
existed and still exists between the many methods of 
expressing ‘‘ heat units” :— 

A test of the heating power of a gas is made by the 
observation or three factors :— 

1. Quantity of gas consumed. 

2. Amount of water collected during such gas ‘com- 
bustion. 

3. Difference between inlet (cold) and outlet (warm) 
water temperatures ; or, in other words, the number 
of degrees by which the collected water is heated. 

The results are expressed in either of the following 
manners : — 

1. Calories per litre or per cubic metre (litre — centi- 
grade degrees per litre or cubic metre). 

2. Calories per cubic foot (litre- Centigrade degrees 
per cubic foot). 

3. British thermal units per cubic foot (pound — 
Fahrenheit degrees per cubic foot). 

And are found by the following formula :— 


"+t =calories per unit of gas (litre, metre, or cubic 
m 


os 


ot) 5 when 
n is fraction of litre of water collected. 7 
m gas in parts of unit used (litre, metre, or cubic 
oot 


tis difference in degrees Centigrade of inlet and 
outlet water. 


So that, whatever the method of expressing results, 
.e water is always measured as litres, and the tem- 
erature difference as Centigrade degrees, the only 
hing that varies being the method of measuring the 
Now a few examples will suffice to make the simple 
lculation clear. It must be stated, however, that in 
der to get exact results, the preceding instructions 
niust be followed with care ; pat because the test is of 
such a simple and rapid nature, it must not on that 
account be performed in a careless or slovenly manner. 
\gain, as in all tests in which the volume of gas is 
concerned, the results should be correeted to standard 


ncoe 








barometric pressure ; but this slight correction is not 


necessary for ordinary commercial tests. 


Examples with Different Forms of Gas-Meters. 
1. Suppose a meter on the metric system is used :— 
t 


Gas consumed = 1 litre 

Water collected... A =i" ,, 

Difference of temperaturg;.. = 5 deg. Cent. 
It is obvious that the heating power is 5 calories per 
litre. 

2. But suppose (the other factors remaining the 

same) a complete revolution of the usual metric meter 
were taken. This is 2.5 litres. Then 


Gas consumed = 2.5 litres 
Water collected a-- ots =): %, 
Difference of temperature... = 5 deg. Cent. 


Thus heating power is 
is 5, or 2 calories per litre. 
3. Similarly, if 2.5 litres of gas were burned, and 


1500 c.c, (1.5 litres) of water collected and heated 
5 deg., then the result would be as follows :— 


Gas consumed = 2.5 litres 
Water collected be zis . 
Difference of temperature... = 5 deg. Cent. 


Thus heating power is 
A 5, or 3 calories per litre, 
Note.—The results per cubic metre are always 1000 
times the litre figures. 


4. Now suppose the gas is measured as cubic feet. 
The formula is just the same, as will be seen from the 
following examples :— 


Suppose 
Gas consumed = lcub. ft. 
Water collected el = 1 litre 
Difference of temperature... = 20 deg. C 


Then the heating power is 


: 20, or 20 calories per cubic foot. 


5. If the meter used had a capacity per revolution 
of »,; cubic foot, each division on the dial (it is divided 
into 100 parts) is equal to ys455 cubic foot. 

Suppose 75 of these divisions of gas were burned— 
that is, 


75 , or 0.075 cubic foot, 
1000 
so that 
Gas consumed = 0.075 cub. ft. 
Water collected = 1 litre 


Difference of temperature = 12 deg. Cent. 


Then the heating power is 


1 . ‘ 
_1 _ 19 or 160 , 
0.075 12, or 160 calories per cubic foot. 

6. If the meter used had a capacity per revolution 
of 4 cubic foot (a very usual form), each division on 
the dial (it is divided into 50 parts) is equal to «}, cubic 
foot. 

Suppose 40 of these divisions of gas were burned 
—that is, 


# , or 7s cubic foot, 
6v0 
so that 
Gas consumed = 7; cub. ft. 
Water collected... oe = 1 litre 
Difference of temperature = 12 deg. Cent. 


Then the heating power is 


1 12, or 180 calories per cubic foot. 
T 

7. There is another alternative—viz., the use of the 
special calorimeter meter. If this form is used, pro- 
ceed as pointed out in the instructions issued at head 
of the printed tables, sent out with the instrument, 
and save calculation. 

It should be noted that to convert the expression 
‘* calories per cubic foot” into ‘‘ British thermal units 
md cubic foot,” multiply by 3.98, or, as is usually done, 

y 4. 


Producer gas ranges from 25 to 45 calories per cubic 
foot (100 to 180 British thermal units) ; coal-gas (with 
and without admixtures of water-gas), from 125 to 
175 calories per cubic foot (500 to 700 British thermal 
units). 

A test carried out on any of the above lines (and it 
will be seen that such test can be carried out in one 
minute) gives the gross or higher heating value. This 
is the value required in order to obtain the “calorific 
balance” between actual gas-making fuel used and 
actual heat or work (by Joule’s law) obtained. Where, 
however, it is pred f to obtain the figure for reduc- 
tion to net or effective heating power, proceed as 
follows :—- 

The small measure R, Fig. 1, is placed under the 
products outlet lip when first actual experiment com- 





mences, noting the position of the cumulative pointer 
on the meter. When a complete foot has been burned, 
the measure should be removed and the number of c.c. 
of water collected should be noted. Multiply this by 
0.6. The result is the number of calories which must 
be deducted from the gross to obtain the net value. 
If only.a revolution is taken—say, yy cubic foot—the 
factor, instead of being 0.6, will be 0.6 by 12 = 7.2. 
The deduction is made because the latent heat of this 
water is not available on a gas-engine. 

One minute-is ample fora test of calorific power if 
the water and gas have been kept running constantly, 
as advised here; and there is practically no: danger of 
inaccuracy, given ordinary care. The essential points 
are regularity of gas and wafer flows ; and if .absolute 
regularity cannot be obtained, then there must be full 
knowledge of any slight changes which may occur. 
As regards the water flow, a water-pressure tube K is 
attached to and forms t of the calorimeter, and by 
a varying water-line will show at once if the ball. 
valve of cistern is working stiffly. The gas is checked 
for quantity upon the meter, and so no alteration can 
take oe in its flow without proclaiming itself. It 
would at first eae appear that if the gas were accu- 
rately governed, and the meter flow constant, we might 
take the thermometer readings as actual indications of 
the calorific power, but the fact that a change in the 
gravity of the gas is almost certainly accompanied by 
a calorific change makes the process now detailed essen- 
tial. Nor would a simple specific-gravity apparatus 
be any guide to the calorific power. The specific 
gravity may change, but not the British thermal units, 
or, at any rate, not in proportion, and vice versd. 

Further, supposing that by a system of coupling a 
water-meter and a gas-meter an exact equivalent of 
each were delivered to the calorimeter, yet barometric 
changes would affect the one and not the other, and 
the equality of delivery would be disturbed. Chiefly 
from this cause registering calorimeters have been dis- 
credited, although many have been designed during 
late years. 

But the whole working of the calorimeter as now 
generally used is so much more simple than was the 
case with the original imported German instruments 
that there is no reason why it should not be left in 
the hands of the man in charge of the gas plant who 
can himself check his working. I may compare his 
doing so to the carpenter running his square over his 
work to prove his accuracy; this is the only way 
perfection of working may be approached. 

To the maker of illuminating gas, the calorimeter is 
just as important, as offering a means of striking the 
calorific balance between his incoming coal and oil, 
and the gas passing his station meter. The allot- 
ment of the proper number of British thermal units 
to the incoming material is casy, and the foregoing 
will have shown how simple is the valuation in heat 
units of the gassold. If a gas-works manager could 
avoid by-products, and transform all his materials into 
saleable gas, I imagine he would be quite content to be 
out of the market for products. This being impossible, 
through the elaborate purification processes necessary, 
the inevitable by-products can be brought into the 
balance-sheet just as has been described in the case 
of power gas, each constituent having its well defincd 
value in British thermal units. 

As in most gas works the engineer is a good chc mist, 
or has the services of one, the scheme presents no 
difficulties. A simpler way still is to deduct from the 
initial cost of coal and oil (which, we may presume, 
are the carbonising materials) coming into the works 
the market value of the residuals, and compare the 
balance directly against the number of cubic feet of 
gas passing the station meter, multiplied by the power 
in British thermal units. These methods all provide 
an actual balance and indication of efficiency. That 
they are not adopted is chiefly, I think, because the 
simplicity and ease with which the calorific tests can 
be made have not been fully appreciated. In a word, 
the object of all gas companies is to sell British 
thermal units, whether for power or for lighting ; and 
by the calorific balance described a far closer watch 
may be kept on efficiency of working than by any 
other means. 

Obviously, the same test can be applied to the work- 
ing of steam-engines, but it requires a very sanguine 
disposition to face constantly the great loss, shown 
relentlessly to the last decimal, which takes place 
between the purchase of the fuel and the horse- 
power resulting. With an internal-combustion engine 
things are not so bad. There appears some hope in 
this direction, but such hope can only be realised, in 
whole or in part, by the constant use of calorimeters, 
and the adoption of such a system as the calorific 
balance of efficiency. 





= 


Rattway Coat Conrracts.—The Great Northern 
Railway Company has followed in the wake of other 
companies by accepting tenders for supplies of steam-coal 
for the ensuing year at 83. 3d. perton. The Lancashire 
and Yorkshire Railway Compeny is reported to have 
placed contracts for supplies with certain firms outside 
the usual area, but the priee has not transpired. 
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YEAR-BOOKS AND ANNUALS. 


Public School’ Year- Book; with a Select List of 
Preparatory Schools, 1905. London : Swan, Sonnen- 
schein, and Co., Limited, 25, High-street, Blooms- 
bury, W.C. [Price 2s, 6d.]—This annual, which was 
founded about sixteen years ago, by three public- 
school men from Eton, Harrow, and Winchester, 
gives not only a review of the staff and of the work 
carried on at the various public schools of England, 
but includes in appendices much useful information to 
assist boys and their parents in estimating the possi- 
bilities of success in many different careers. Amongst 
those dealt with at length are engineering, music, 
medicine, agriculture, and education ; while the civil, 
naval, and army services are discussed more com- 
pletely than almost any other. We have glanced 
through the chapter devoted to engineering as a 
profession; while the general tone is satisfactory, 
and affords a fair idea of the training and physique 
necessary, we regret that a better-informed writer 
had not the preparation of that part dealing with .the 
review of engineering and manufacturing works, 
where pupilage or apprenticeship might be aimed at. 


The Year-Book of New South Wales.—This is com- 
iled by the editor of the ‘‘ Year-Book of Australia,” 
or circulation by the Agent-General in London 

(Westminster Chambers, 9, Victoria-street, S.W.), 
and gives a most comprehensive idea of New South 
Wales. There are interesting chapters on the his- 
tory, geography, water supply, railways, Govern- 
ment departments, and mineral products of the 
colony ; and amongst the details which will interest 
the prospective colonist are facts relating to the 
Government services, the educational department, the 
arrangements regarding the disposal of Crown lands, 
and generally the openings in industry. Some facts 
may here be given respecting the rate of wage 
paid to workers: blacksmiths, for instance, get from 
10s. to 12s. per day; boiler-makers from 10s. to 12s. ; 
brass-moulders from 9s. 4d. to 10s. ; brass-finishers 
from 8s. to 12s., cabinet-makers from 8s. to 10s., 
engine-drivers from 20s. to 60s. per week, engineers 
from 10s. to 11s. a day, engine-fitters from 10s. to 11s., 
iron-moulders from 103. to 10s. 4d., tin-smiths from 
9s. to 10s., and wheelwrights from 8s. to 10s. Another 
feature is the general statement of the retail prices 
of goods. It will, therefore, be appreciated, from the 


very brief notice we have given, that prospective 
emigrants should secure a copy of this book for careful 


study before choosing the colony where they wish to 


settle. 


Calendars and Almanacks.—We have received 
calendars for this year from the following firms :— 
Messrs. W. H. Wilcox and Co., Limited, 23, South- 
wark-street, S.E.; Messrs. R. Y. Pickering and Co., 
Limited, of 3, Victoria-street, S.W.; Messrs. Wilkes 
and Co., 88, Walworth-road, 8.E.; Messrs. E. Stephens 
and Son, 148, Old-street, E.C.—Messrs. Lowe Brothers, 
general printers, 157, High Holborn, W.C.; Messrs. 
John Smith and Co., engineers, Grove Works, Car- 
shalton, Surrey; Messrs. Fraser and Chalmers, Limited, 
3, London Wall Buildings, E.C. 








Taste Mountarn.—Ten samples of gravel taken from 
the vicinity of Kloof Nek have Gane submitted to Mr. C. 
F. Juritz, Cape Government Analyst, with a view to 
agscertaining—first, whether they can be rightly termed 
asphalt ; secondly, how far they are suitable for paving 
purposes. Mr. Juritz has prepared.an able report upon 
the subject ; and in reply to the first question submitted 
to him, he arrives at the conclusion that the samples do 
not belong to any of the four classes of bodies to which the 
term ‘“‘asphalt” is applied, even allowing the term to be 
used in the widest and loosest possible sense. Mr. Juritz 
considers that to ca'l the samples even bituminous 
minerals would be an entire misapplication of terms, since 
the small traces of bitumen-forming constituents of the 
gravel are only what would be produced when wood, 
paper, plant substances, or any compounds of carbon, 
oxygen, and hydrogen are allowed to decay, in the 
absence of the free action of the air. If the samples are 
to be called asphalt on that account, Mr. Juritz considers 
‘they might with equal reason be spoken of as coal. With 

rd to the second question, how far the samples are 
suitable for paving pu . Mr. Juritz thinks that the 
mere fact of the gravel cor taining carbonaceous matter 
is of no moment whatever. The announcement that the 
gravel contains 3 or 4 per cert. of carbonaceous matter is 
one which would be equally true of every rich loam, or 
black humus soil. For these reasons Mr. Juritz thinks 
that when considering the gravel for paving purposes, 
one may dismiss from one’s mind that there is any essential 
feature or value either in the minute traces of bituminous 
substances, or in some more abundant carbonaceous 
matter. Mr. Juritz sums up as follows :—‘‘The whole 
question finally narrows down to this: Can a durable 
tar paving be made by mixing tar, pitch, and gravel? 
The answer to this is that such pavings have been made, 
and are being made. If any particular gravel happens 
to be carbonaceous, or to contain humus, the fact does not 
alter the question at issue at-all, 





LAUNCHES AND TRIAL TRIPS. 


THERE was launched from the yard of Messrs. Earle’s 
Shipbuilding and Engineering Company, Limited, Hull, 
on Teste, the 27th ult., the Lucy, a handsomely- 
modelled steam-trawler, built to the order of Messrs. 
Moodys and Kelly, Grimsby, for the Fleetwood Steam 
Fishing Company, Limited. Her dimensions are 126 ft. 
8 in. by 22 ft. by 12 ft. 104 in. moulded, and she will be 
fitted with triple-expansion engines, having cylinders 
12? in., 22in., and 36 in. in diameter, with a 24-in. stroke, 
supplied with steam from a large steel boiler working at 
180 lb. per square inch. 


On Wednesday, the 28th ult., the new steel screw- 
steamer ina left Messrs. Workman, Clark, and Co.’s 
fitting-out in at Milewater Wharf, Belfast, for a 
trial cruise in the Belfast Lough, prior to her depar- 
ture for Havana. The: Regina has been built and 
engined by Messrs. Workman, Clark, and Co., Limited, 
to the order of Messrs. R. Truffin and Co., of Havana, 
and is designed to carry molasses in bulk between ports 
on the Cuban coast and the States. The machinery and 
boiler spaces are placed well aft in the vessel, and sepa- 
rated from the eight large molasses tanks by the pump- 
room. In this room two powerful Blake and Kuowles 

umps, each capable of delivering 140 tons per hour, have 
m fitted, wilh custlen- sigue from each tank, and deli- 
very-pi up to deck, by which the molasses will be 
pum into storage-tanks on the quay. The propelling 
machinery, which has been constructed by the builders at 
their engine works, consists of a set of triple-expansion 
engines with all necessary auxiliaries, -supplied with 
steam by two cylindrical multitubular boilers. 


On Wednesday, the 4th inst., Messrs. William Gray and 
Co.,. Limited, sent the steel screw steamer Teutonic, 
which they have just completed for Messrs. W. H. Cocker- 
line and Co., of Hull, for her trial trip at sea. The Teutonic 
has been built to Lloyd’s highest class, and is of the fol- 
lowing dimensions :—Length over all, 355 ft. 6 in.; breadth, 
50 ft.; and depth, 25 ft. 4 in. Triple-expansion engines 
have been supplied from the Central Marine Engine 
Works of the builders, having cylinders 254 in., 404 in., 
and 67 in. in diameter, with a piston stroke of 45 in., and 
two large steel boilers adapted to work at a pressure of 
160 lb. per square inch. The boilers have been fitted with 
the ‘‘ Central” superheater, whereby a considerable saving 
in coal is effected. The trial was entirely satisfactory, 
the average speed of ship being 11 knots. The vessel 
afterwards proceeded to Penarth, where she loads for the 
River Plate. 


On Thursday, the 5th inst., Messrs. Sir Raylton Dixon 
and Co., Limited, launched from their Cleveland dock- 
‘yards, Middlesbrough-on-Tees, a steel screw steamer, the 

rma, 254 ft. by 32 ft. 8 in. by 23 ft., 100 A 1 at Lloyds, 
built to the order of Messrs. Det Bergenske Dampskibssel- 
skab, of Bergen, and intended for their tourist and pas- 
‘senger service between this country and the Fjords of 
Norway. She will have accommodation for about 120 
first-class and for a number of second-class ngers. The 
engines will be fitted by Messrs. J. Dickinson and Sons, 
‘Sunderland, having cylinders 22 in., 36 in., and 60 in. in 
diameter, with a 36-in. stroke, supplied with steam by one 
large double-ended boiler working at 175 lb. pressure. 


The torpedo-boat destroyer Ness, built and engined by 
Messrs. J. 8S. White and Co., Limited, of East and West 
Cowes, to the order of the Admiralty, was launched from 
the builders’ yard on Thursday, the 5th inst. The Ness 
is 230 ft. long over all, and has a beam of 24 ft., anda 
depth of 15 ft., and her design throughout is of the most 
modern type, known as the ‘* River” class, with high-stand- 
ing forecastle. She has twin-screws, and her engines, of 
the three-cylinder, triple-expansion, torpedo-boat type, 
will give revolutions of 350 per minute ae she is going 
at her full speed of 254 knots. She will have four boilers 
of the White-Forster type. It is expected that the Ness 
will be running her steam trials by the end of March. 


_ His Majesty’s torpedo-boat destroyer Gala, the fifth of 
six destroyers of the new type being built by Messrs. 
Yarrow and Co., Poplar, for the British Admiralty, was 
successfully launched on Saturday, the 7th inst. The 
dimensions of these vessels are as follow :—Length, 
225 ft.; beam, 23 ft.6in. They are fitted with four- 
cylinder triple compound engines and four Yarrow 
toilers. The engines are balanced on the Yarrow, Schlick, 
and Tweedy system. 








Krupp.—When Krupp, of Essen, died, the vast works 
which he had organised were transferred to a company. 
This undertaking has just issued its first annual balance- 
sheet, from which it appears that after 492,250/. had been 
applied in writing down the capital account, there re- 
mained a surplus of 864,500/. for the year, increased to 
1,008,1007. by revenue from investments. From this 
1,008, 1002. the following deductions had to be made :— 
Taxes, 161,805/.; insurance and other miscellaneous ex- 
penses, 268,219/. ; leaving the final profit for the twelve 
months at 578,138/. Of this balance, 5 per cent., or 
28,906/., was carried to the statutory reserve, 30,000. to a 
special reserve fund, and 25,000/. to a fund for the relief 
of workmen, while 480,000/. was devoted to the payment 
of a dividend at the rate of 6 per cent. per annum. The 
share capital of the company amounts to 8,000,000/., while 
4 4 cent. obligations have been issued to the amount of 
1,950,000/. A savings-bank, organised for the benefit of 
the company’s workpeople, figures in the balance-sheet 
for 1,150,000/. 





CATALOGUES. 


WE have received from: Mr. E. Merck, of London 
House, Old Jewry,-a.copy of his. new and extensive 
price-list of pure chemicals, and reagents. Amongst the 
articles listed. we note many ofthe rarer metals, such as 
thorium, thallium, germanum, and many others which are 
not commonly kept in stock by metal merchants or 
chemists. . 

The Key Engineering Company, Limited, of 4, Queen 
Victoria-street, E.C., have just published a little pam- 
phlet, prepared by Mr: Leonard Andrews, A.M.I.C.E.,; on 
methods of cable-laying, in which are set forth the special 
advantages Gekeae for fibre-insulated conduits laid in 
concrete. 


A new catalogue. of their veer ene | and grinding. 
machinery has just’been issued by Messrs. William 
Johnson and Sons, Limited, of the Castleton Foundry, 
Armley, Leeds. The firm supply plant for either the 
—_ stiff plastic, semi-dry, or dry processes, and 
ave also developed a line of crushing-machinery for 
breaking stone or ore. 

Messrs. Dorman and Smith, of the Ordsal Electrical 
Works, Salford, have just published a new catalogue of 
their electrical fittings and sundries. Special attention is 
directed to their grip-contact circuit-breakers, which can 
be supplied to open the circuit ata certain maximum load, 
@ certain minimum load, at a minimum voltage, or at a 
reverse current. Amongst the small fittings we note a 
new small-size porcelain tumbler switch, measuring only 
24 in. in diameter, and designed for 250 volts. 

We have received from the Lombard Governor Com- 
pany, of 36, Whittier-street, Boston, Mass., U.S.A., a 
copy of their new catalogue of governors for water-wheels. 
These are of the relay type, and are claimed to be free 
from the vice of ‘‘hunting,” which is a not uncommon 
failing with water-wheel governors. A governor built on 
somewhat similar lines is also supplied for use with steam- 
engines. 

he Union Electric Company, Limited, of 151, Queen 
Victoria-street, E.C., have issued a new price-list of 100 
and 300-hour enclosed arc-lamps. One pattern listed is 
known as the “‘ Traction” type, being capable of running 
2 a circuit subject to large and instantaneous changes 
Oo 3 

The Electrical Dempeny, Limited, of 121 to 125, 
Charing Cross-road, -C., have sent us a pamphlet 
describing their series-wound motors designed for inter- 
mittent service, suitable for use for driving. machines 
which must start ander load and are frequently reversed. 

We have received from Messrs. Bryan Donkin and 
Clench, Limited, Chesterfield, a catalogue of gas- 
exhausting plants. It contains illustrations of exhausters 
of various sizes, direct-coupled to gas and'steam-engines ; 
and a description of the component parts of the exhausters 
with instructions for taking apart and re-assembling the 


same. 

The Dodge Manufacturing Company, of Mishawaka, 
Indiana, U.S.A., have issued a pamphlet giving illus- 
trated data concerning the flywheels and belt and rope 
pulleys they manufacture, 








BELGIAN METALLURGICAL INDUSTRY.—The rough profits 
realised by the Angleur Steel Works Company in 1903-4, 
including interest on investments, was 66,627/., from 
which must be deducted 40,051/. for general expenses and 
financial charges, leaving the net profit of the year at 
26,586/., which is to be wholly applied to writing down 
the capital account. A supplementary profit of 20,880/. 
was realised in 1903-4 from the sale of basic scorie. This 
new and important resource had induced hopes of a con- 
siderable increase in the net profit for the financial year 
which has just closed, but, unfortunately, these hopes were 
not realised. An explanation of this was found in the 
fact that the products of. the company experienced a fall 
of about 3s. 4d. per ton last year, while no corresponding 
fall occurred in the price of raw materials, such as coal 
and minerals, The fact cannot also be overlooked that the 
price of basic scoriz has continued to show a serious 
decline. In 1901-2 the rate realised was 1/. 12s. per ton ; 
in 1902-3 it fell to 1. 7s. 2d. per ton; and in 1903-4 
it further declined to 1/. 2s. 5d. per ton. The 26,586/., 
representing the ordinary net profit of 1903-4, was made 
up as follows :—Renory division, 84862. ; Tilleur division, 
11,225/.; and investments and miscellaneous, 6873/. 
With regard to the Renory division, tyres, axles, and 
cast-steel products realised satisfactory prices during the 
past financial =. but the remaining production suffered 
from current depression. The Tilleur division was gene- 
rally well employed during the past financial year, but the 
rates current for finished products continued to decline, and 
at the close of the year orders also began to fail. The pro- 
duction of the company’s mineral bearings in the Luxem- 
bourg and at Audun-le-Tiche, in 1903-4, amounted to 
147,949 tons, as compared with 97,710 tons in 1902-3. The 
production of coke at Tilleur was 99,877 tons, as compared 
with 103,756 tons; and the output of pig at Tilleur was 
144,527 tons, as compared with 126,646 tons. The produc- 
tion of steel ingots at Tilleur and Renory in 1903-4 was 
132,055 tons, as com with 133,663 tons. The pro- 
duction of finished iron and steel of various kinds in 
1903-4 was 127,735 tons, as compared with 129,702 tons. 
The consumption of coal and coke in 1903-4 was 319,814 
tons, as com with 305,705 tons. The production of 
the company’s mines in 1903-4 was 412,074 tons, as com- 
pared with 385,391 tons. The sales effected by the com- 
pany in 1903-4 represented a value of 735,329/., as com- 
pared with 739,699/. in 1902-3. The purchases made by 
the company last year represented a value of 543,241/., as 
compared with 556,196/. e@ wages paid by the company 
in oe amounted to 155, 241/., as compara with 153, 546/, 
in -3, 
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«‘ENGINEERING” ILLUSTRATED PATENT 
RECO 


ComPiLep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 


UNDER THE ACTS OF 1883—1902. 


The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 


illustrated. 


Where inventions are communicated from abroad, the Names, 


&c., of the Communicators are given in italics. 


Copies of Speciiortions may te ee * the Patent Opies, Sate 25,383. J. & and Marconi'’s Wireless 
ranch, 25, Southampton Buildings. ancery-lane, W.C., at | Telegraph mpany, ted, London. 

the uniform price of 8d. : Tel h Transmi' Instrumen' (2 Figs.) 

The date of the advertisement of the a ance of a Complete | November 20, 1903.—A ding to this i ti 1 ical 


Specification is, in each case, given after t 
Patent has been sealed, when the date of sealing is given. 


Any person may, at any time within two months from the date of 
‘ance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 


the advertisement of the 


Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


1195. Clayton and Shuttlewo: Limited, and 
Lincoln. Maize-Shelling Machines: [8 roy 


Gamble, 


January 16, 1904.—This invention has for object to mount the 
levator of a maize-shelling machine in such a way that it can be 
easily and — removed into a position for use, or into a 

ing or storage, as may be desired, without dis- 


position for trave 
connecting it from the machine. 
ing the endless feeding-band b. 

maize cobs are fed, and d the upper dischargi 


machine through the a. RL noe ay e. 
part of the elevator is provided with eee 
mounted to turn upon two oppositely-arrang ori 
forming part of 


Fig.2 


rt 
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Fig./. 
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to turn in a hole in a bracket j that is fixed to the upper portion 
of one side of the machine adjacent to the feeding aperture, 
and so as to overhang the machine laterally. The bearing parts 
f may conveniently be formed by slotting the angular side pieces 
of the elevator situated between the upper part of the downwardly 
inclined or main portion of the elevator casing a, and the delivery 
shoot d. The hole in the bearing j, in which the pin A is mounted 
to turn about a vertical axis, is so arranged that when the 
elevator is moved into its operative position, it will be in a plane 
at right angles to the length of the machine ; but the hole may 
be so arranged that the elevator may be in any other desired 
angular position. The — of the elevator casing a containing 
the endless feeding-band b may, as usual, be made in two parts 
joined together, as at 0, 80 that the lower part can, when it is 
<lesired to pack up the machine, be turned upward and caused to 
rest upon the upper part. (Accepted November 23, 1904.) 





ELECTRICAL APPARATUS. 


25,382. J. A. Fleming and Marconi’s Wireless 
Telegren® Company. Limited, London. Tele- 
graphic Signalling-Keys. [3 Figs.) November 20, 1903.— 
@ is a light wooden bar, which should be as light and stiff as 
possible—a piece of thin bamboo answers the pu! very well. 
‘This rod works on a steel axis a! fixed to an upright, or between 
two uprights b. One end of this rod carries a cross-piece a?, to 
which two or more curved steel pins a% are attached ; and from 
the ends of these insulated wires a+ are brought back along the 
rod @ to two terminals b! on the uprights ). The rod a is held 
tilted up by means of a spring a5, and restrained by means of pillars 
or stock-posts. Toone end of the rod a is attached a tape or band 
«which passes over the pulley e¢ of a fast running electric motor f 
rotating in the direction shown by the arrow. This tape hangs 
loose over the pulley, and is not gripped by the pulley until a 
































jockey-pulley g presses down upon it. This eiepouiy is 
carried at the extremity of a light metal arm g!, which carries a 
soft iron armature held in opposition to the pole of an electro- 
magnet h. When this magnet is energised, it attracts the arma- 
ture, and causes the py ulley g to press the tape d down 
upon the rotating pulley e, which thereupon winds up the ta 

and pulls down the long arm of the lever a ; but immediately the 
magnet ceases to be magnetised the lever a flies up again, being 
pulled by the spring a, The operation of depressing the lever a 
<auses the steel pins a3 to be immersed in mercury contained in a 
zlass or ebonite vessel j, and in this manner connects together the 
‘Wo pins or two sets of pins carried by the cross-bar. The magnet A 
ts energised in the following manner :—A wheel & is driven round 
slowly by clockwork, and against it rests a small wheel / carried 
by a lever 0, which is gently pressed down by aspring 2. This 
lever is connected to a battery m in circuit with the electro- 
magnet Ah, and the circuit is completed through the wheel k. 


abstract, unless the 


@ is the elevator-casing enclos- 
¢ is the lower hopper into which 
ng shoot that de- 
livers the maize cobs from the top of the elevator into the 
The head or upper 

J that are 
zontal pins g 
he upper portion of a T-shaped swivelling 
device (Fig. 2), the vertical lower portion h of which is mounted 


Hence, when the wheels & and / are in contact, the magnet is 


energised ; but if they are se , it is not energised. Between 
the wheels & and / is drawn, by the revolution of the wheel &, a 
strip of Morse paper which has been punched with te! ic 
signals, the dot being a round hole the dasha slit. As this 
paper is drawn underneath the wheel i, which wheel should have 
a platinum edge, it drops through the holes in the paper and com- 
pletes the circuit of the electro-magnet, in accordance with the 
nature of the holes D epee in the paper. The movements of 
the lever a tapping points in and out of the mercury in the 
vessel j are made to short-circuit a choking coil which is con- 
tained in some part of the oscillatory circuit of the wireless tele- 
graph transmission plant. (Accepted November 28, 1904.) 





, the e 
discharge of the condenser is taken between balls or discs of iron 
or steel which are keptin rotation by means of clockwork or other 


motors, so that the places between which e is taking 
place are constantly being c’ a@ is a cast-iron ball, which is 
traversed by a copper shaft b having a hard steel t on 


bottom end, and the top end having in it a steel pin entering the 
cup formed in the top of the ball. Each ball is su u 
a wooden bri ¢ on ebonite insulators carrying 
late c2, in which there is a recess for the steel p 
e 1 is ned in an upright position in the ae cm | 
manner :—d, d are stout wooden uprights which carry horizon’ 
corrugated ebonite insulators d}. These ebonite carry 
a transverse copper strip d? having attached to ita copper pin d’. 
This copper pin a longitudinal hole bored in it to receive the 
steel pin, and in order to prevent metal to metal contact, a glass 
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tube is slipped over the pin. The cup in the top of the ball is 
then filled with mercury. In this manner the 1 is connected 
clestrically by a very good joint with the copper strip d2, which 
is the terminal of the instrument, and yet the ball itself is free 
to revolve quite easily. The ball is driven by an electric motor in 
the following way :—On the lower end of the shaft b is fixed a 
worm-wheel which engages with a worm e! on an insulated shaft 
e2, On the shaft e? isa second worm-wheel e4, driven by the worm 
e3 on the shaft of the motor e°. The whole arrangement is carried 
upon a platform composed of two boards f, f! joined together 
by hinges. Theupper board can be tilted by a screw 3, so that 
by tilting the two tables which carry ‘the two halves respectively 
of the discharger the balls can be brought nearer to or moved 
away from one another, soas to vary the spark-gap. The ap) tus 
is inclosed in a sheet-steel or cast-iron drum sufficiently large to 
contain the whole discharger conveniently, preferably constructed 
like a small cylindrical boiler. In this closed chamber there 
should also be a small peep-hole, closed with a stout glass plate, to 
enable the spark to be inspected. (Accepted November 23, 1904.) 


574. E. 8S. G. Rees, Wolverhampton. Armatures. 
(3 Figs.) January 9, 1904.—This invention has for its main object 
to so construct the armature of a dynamo-electric machine that 
a portion thereof, of very simple character, may be securely fixed 
upon its shaft prior to fixing the cranks or discs upon the ends 
thereof, and then the other portion, carrying the winding and 
commutator, be passed over a crank or disc of the shaft and be 
securely fixed around the i fixed portion, whereby, if re- 
quired, the first-mentioned portion may be readily fixed at the 
engine works, and the other and more complex portion be subse- 
quently fixed therearound in situ. A is the central portion of the 
armature, and B the outer portion thereof, which carries the 
winding and commutator. e rim @ of the portion A is turned 
to be an accurate fit within the central opening through the 





portion B, which is bored for the purpose, and this opening is of 
a size which will allow the portion B to be readily passed over a 
crank or disc or other enlargement of or upon the shaft C. c is a 
flange formed around one side of the rim a, and the portion B is 
butted oon this flange and is securely fixed thereto by 
means of bolts d. The portion A may be readily forced into place 
upon the shaft under hydraulic pressure, and it may be accurately 
turned when finishing the journals of the shaft. This portion 
may be of steel, so as to be comparatively light and easily handled, 
and to facilitate the casting thereof the rim is formed with gaps 








the fixture of other ts upon such shaft.> (Accepted N . 
ber 28, 1908.) par’ po’ ¢ ovem 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
75. J. 


Ez. Taornyerett, Chiswick, London. 
oll itugines. 6 Figs.) November 380, 1908.—This invention 
has reference to oil-e: es of the Diesel type. According to this 
invention, the oil is forced into the compressed air in the combus- 
tion-chamber by means of high-pressure steam. The éngine 
comprises a cylinder a fitted with a trunk piston ) and provided — 
with a compressed-air inlet ¢ controlled by a spring- 
loaded inlet valve d and with an exhaust passage f controlled by 
a spring-loaded outlet valve g, the constructio ration of 
these ope being such that the air drawn into the cylinder past 
the inlet valve d on the suction stroke will be compressed to such 
a degree on the compression stroke that the oil forced into it will 
be ene by 4 ~~ yaa ws pee of the air. 
m and nm are or supplying - re steam 
respectively to the: valve re tol which on. = their admission 
to the com jon-chamber. The valve device comprises a valve 
p formed with two conical faces q and r. The valve-face y controls 
a centrally-arranged steam inlet 1 that communicates through 
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pipe n with a steam-generator at 4. The valve-face r controls an 
oi supply-Pipe 5 that terminates in an annular ve that sur- 
rounds the valve, and is in communication through the pipe m 
with an oil-pump 20, adapted to deliver oil in measured quantities 
that are capable of being automatically lated from time to time 
to suit varying requirements of working. The valve p is loaded by a 
coiled spring 8 that surrounds a’stem on the valve. The valve p is 
formed at points adjacent to its faces with longitudinal grooves 
or recesses for passage of steam. The arrangement is such that 
the valve p, which is ti ly subjected to the ot 
steam, is normally held closed by the opring 8, but will open when 
also subjected to the pressure of oil delivered by the oil-pump 20, 
the steam then allowed to escape through the steam my 1 
acting to blow the oil escaping from the oil-supply passage 5 into 
the combustion-chamber of the engine so long as the supply of 
oil under pressure is maintained. In this way regulated quantities 
of oil can be effectually sprayed into the busti h 
with steam. (Accepted November 28, 1904.) 

27,496. L. Mond, London. Gas-Producers. [1 Fiy.) 
December 15, 1903.—This invention relates to a gas-producer 
having a circular grate in the form of an inverted truncated cone, 
between the bars forming the periphery we poh eg. the air, 
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steam, or mixture of air and steam is sup he p cer, 
The fuel-hopper at the top of the latter has an extension pro- 
jecting downwardly for a certain distance into the ucer, and 


preferably of conical shape. By the present invention the in- 
ventor introduces into the lower part of the producer, preferably 
axially through the grate, a blast-pipe for supplying r, steam, 
or a mixture of these, in addition to that supplied through the 
grate. The proportion of blast having access to the producer 
through the said pipe and grate respectively should be regulated, 
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for which purpose the blast-mains may be provided with valves, 
The producer is practically the same as that described in Specifica- 
tion No. 12,440, of 1893, but is so arranged that the air or air and 
steam blast which may or may not have previousl through 
superheated pi enters the pipe » and is divided, one part 
passing through the annul »e a between the two wrought- 
iron casings } and c of the producer, as indicated by the arrows, 
to the bars d, while the other part passes through the pipe ¢ to 
thetuyereg. The latter is covered with a hood A which prevents 
any fuel from entering it. In order that the proportion which 
the air or air and steam at eee the pipe e bears to that 
passing to the grate d should be accurately adjusted, the two 
valves land m are provided. (Accepted November 28, 1904.)~ 
GUNS AND EXPLOSIVES. 


J to allow for contraction. The invention, as above described, is| 21,453. P. M. Justice, London, (The Bethlehem Steel 
applicable, as will be obvious, to armatures of electric motors in | Company, South Bethlehem, U.S.A.) Ammunition- 
cases in which, but for the use of the present invention, the entire | Mec! (7 Figs.) October 6, 1904.—This invention com- 





armature would have to be fixed in place upon its shaft prior to 





prises means for transferring ammunition from the magazine of a 
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vessel to the breech of a gun, and it relates particularly to means 
for hoisting the ammunition expeditiously, wane, pecans the 
handling-room below from sparks which may entally be dis- 
charged in the turret or gun-room above ; a indicates a rotating 
turret mounted on in a perocting wall or 
barbette b. The turret com a shield em | e guns 2 
and a cylindrical chamber 3 below the guns, having a floor 4 
adapted to support the ammunition-hoisting mechanism. Within 
the turret are vertically-arranged tracks 5, upon which elevator 
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cars c travel to convey the ammunition from the lower part of the 
turret to the guns, Near the centre of the turret, and supported 
by the floor 4, is an elevator d for raising the ammunition from 
the handling-room 6 into the turret. Between the elevator d and 
the track 5 is a transfer car ¢, on to which the ammunition is 
loaded by a series of rammers f, A second series of rammers are 
located adjacent to the elevator d, and ee to convey the 
ammunition from the transfer car to the elevating car c. (Accepted 


November 16, 1904.) 


LIFTING AND HAULING APPLIANCES. 


1011. H. Laing, Sunderland. Electric Winches. 
{7 Figs.) January 14, 1904.—This invention relates to electric 
winches, and has for its object to provide mechanical means 
whereby the brake cannot be applied until the current supplying 
the motor be cut off. The controller a is fitted on the base-plate 

below the barrel c, where it is out of the way and not liable to be 
damaged. The spindle d for operating the controller extends 
along the whole length of the machine, and on either end thereof 
is mounted a lever e. Two brake- are so that the 
brake g can be applied from either end of the winch. The levers 
é, € on the spindle d are adapted to be in a vertical position when 
the circuit is open, and to moved over on either side of the 
vertical so as to partially rotate the spindle to operate the con- 
troller. Each lever ¢e is provided with an extension in the form 
of a handle A; upon each lever e is mounted a friction roller. 
Each jal is provided with flanges &, which engage with the 
friction roller if the levers are out of their normal position when 
either of the brake-pedals is depressed, and force the levers into 
their normal position, thereby breaking the circuit. A stop m 














(ren ) 


may be provided on the controlling-lever whereby the rebound of 
the pedal, when the pressure on the brake is removed, is restricted. 
In some cases means may be provided for closing the circuit as 
the brake is released, or of preventing the release of the brake 
until the circuit is closed by the movement of the lever e to 
either one side or the other of the no’ tion. A winch 
made in accordance with this invention is reliable in action, and 
presents many advan over other forms of winches hitherto 
constructed, in that the brake can be readily applied whether 
working fore or aft. Moreover, it is impossible to have the circuit 
closed when the brakes are applied, and the controlling mechanism 
and brake mechanism are so coupled that should either be in 
operation the power — to move the other puts the former 
out of action by purely mechanical means, without the aid of 
other extraneous power. The pedals may, in some cases, be 
adapted to be raised by springs when the pressure thereon is 
removed. (Accepted November 23, 1904.) 


PRINTING AND ALLIED MACHINERY. 


1037. R. B. Furnival, H. Furni 8. Furnival, 
and F. 8. Furnival, Reddish, Lancs. Print- 
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ing-Machines. [2 Figs.] January 15, 1904.—This invention 
relates to certain improvements in rotary printing-machines for 
atitomatically checking the ink supply to the inking rollers when 





the impression cylinder is tripped or withdrawn from the plate 
—— The ink-roller A rotating in the ink-trough is driven in 
the usual way from the crank-pin C. The transfer roller D, which 
oscillates between the roller A and the ink-distributing roller A! 
is journalled at the end of an oscillating lever E on ashaft ¢. . The 
lever E is cau to osc! by the cam F, which raises-a:bowl 
e2 on the connecting-rod e!, and is drawn back by aspringyG.. On 
the shaft ¢ a finger H is affixed ; this finger oscillates with the 
shaft, and when held in the tion shown, stops the motion of 
the lever E and prevents the return movement of it and the 
roller D by the pull of the spring G, thereby holding the transfer 
roller E away from and out of contact with the ink-roller. The 
finger H engages a pivoted catch-lever K, which can be moved 
into and out of its path of oscillation as required. The lever K 
is pivoted upon a stud, and is, when free, drawn back against a 
stop by aspring L. It is provided at its lower end with a pin or 
lug, by which it is moved in one direction by a rod M connected 
with the trip motion. The rod M is at one end connected toa 
lever N on the shaft of the trip motion P, and at the other end 
is provided with a hook which engages the pin or lug on the catch 
lever. When the trip motion is operated and the impression 
roller is drawn back from the printing roller, the rod M is moved 
by the lever N, and it carries with it the catch-lever K back into 
the position shown with the finger H resting upon the lever K 
and stopping the novement of the oscillating beer E and transfer 
roller D, thereby stopping the supply of ink until the trip motion 
is again released. (Accepted December 23, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


27.562. G. W. dam, Brentford, Middlesex. 
Ragine- 3 3 Figs.) December 16, 1903.—This in- 
vention relates to BS and like packing. According to this 
invention, the packing consists of any suitable material, as 
asbestos cloth, canvas, hemp, flax, and like fabric, which is folded 
and pleated, or folded onl , in laminz one upon the other, the 
folds being ane ne or fastened together ; and the portion 
of the packing which is adapted to come in contact with the rod 
or other part to be packed, and which it works on, is that at 
which the folds or grooves exist, so that the laminz will be in 
planes at right angles to the axis of the rod or other part to be 
packed or to be pressed upon. The packing will be made from 
strips or pieces, which are folded in the direction of its length so 
as toform a continuous packing when folded, and of substantially 
rectangular form ; and in some cases this material is pleated or 






t 








q.2 
YU py iffJ 
Zs 
ic 


Me 


SS 





SS 





S 





SS 


Y 


Y 





crimped in a direction at right angles to the length of the strip 
or piece. In making the material up into a packing, as shown 
in the drawing, the sheet or strip of material is folded intoa 
plurality of lamine, backwards and forwards, marked 1, 2, 3, 
while the back on is folded behind these laminz. The front 
edges of the folds or lamin 1, 2, and 8, and the grooves between 
them will be next the rod or part to be pee upon, and a joint 
made. A packing of this type has highly resilient qualities, com- 
bined with durability, due partly to the fact that as the material 
will be worn on its edges or end ‘‘grain,” it will have the same 
uniform surface all through, and it conforms to the rods or sur- 
faces very readily and easily without puckering or creasing, 
especially if it be pleated or crimped in the direction at right 
angles to the length of the packing, as well as folded in the form- 
ing or making up the packing. (Accepted November 16, 1904.) 


584. J. C. Cornock and Mann’s Patent Steam 
Leeds. Lubri- 


Cart Wagon Company, ® 

cators. [4 Figs.) January 9, 1904.—This invention relates to 
means for locking the cover or cap of a lubricator, and consists, 
in the first place, in dispensing with the usual screw connection 
between the cup a and the cap or cover g by making the cap or 
cover witha 7 cylindrical flange h, forming an inner cylinder. 
The interior of this cap cylinder accurately fits the interior of the 
lubricator cup. The piston k for forcing out the iubricant 
works within the cap cylinder h, and is provided with a piston- 
rod or pin /, which projects ———_ the centre of the flat top of 
the capg. The spring m for forcing down the piston is situated 
inside the cap cylinder—between the underside of the cap or cover 
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and the top of the piston. The upper end of the piston-rod is 
enlarged in order to prevent the piston being forced beyond the 
lower end of the cap cylinder. The piston-rod is also provided 
with a slot or ve n in such a position that when the piston is 
pulled back to its highest position, compressing the spring, the slot 
or groove n is just above the outer side of the flat top of the cover 
orcapg. A catch lever i, hinged to the top of the cap or cover, 
can be moved to engage with one end in this slot or groove ; the 
piston is thus retained in its highest position, and the cap cylinder 
can be filled with the solid lubricant. On moving back the catch 
lever in the op te direction, the nag tapes is released, allowing 
the pressure of the spring on the piston to act in forcing out the 
lubricant. (Acce; November 16, 1904.) 


TEXTILE MACHINERY. 
28,302. J. es. 


. Barbour, Belfast. Hackling-Machin 
Figs.) December 24, 1903.—This invention relates to improve- 
ments in machines for hackling flax, hemp, and other like fibres, 
the object being to so con t such machines that there is no 
frictional contact between the sliding-bar carrying the catches 
and the channel, and the liability of the catches on their return 


(2 





movement becoming entangled with the flax or other fibre is 
obviated, and thus the strain on the lifting and lowering mecha- 
nism is very much reduced ; there is consequently less wear and 
tear, and the machine requires less power to drive it. The inven- 
tion consists in so ting an ting the sliding-bar that it 
works entirely independently of the channel, and in such a manner 
that the holders are only brought into contact with the catches 
at the higher portion of the lift of the channel. . According to 
this invention, the sliding-bar 1, with the necessary catches 2, 2, is 
supported in its working tion by means of arms 3 pivoted on 
fixed studs or axes 4, and the necessary endwise motion is im- 
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to the catch-bar 1 either in the usual manner by the 
ordinary holder motion lever or by means of a chain or - 5 
attached to a lever actuated and controlled by a ee. his 
construction of machine obviates the carrying or guiding of the 
sliding-bar 1 and catches 2, 2 by the channel 6 through which the 
holders 7 slide in their passage from the coarse to the fine grada- 
tion of hackles, and consequently obviates the bar 1 and catches 
‘ ing of the lifting and lowering motion of the channel 
6 and remaining continuously in such channel 6 ,which neces- 
sarily caused considerable friction owing to the said bar 1 rubbing 
on the channel 6 for the whole length of its travel. (Accepted 
November 23, 1904.) 


MISCELLANEOUS. 


13,670. C. Scott-Snelland The Scott-Snell Phillips 
Syndicate, Limi » London. Incan- 
descent i . (3 Figs.) June 16, 1904.—The 
object of the invention is to obtain intensified gas-lighting with 
simpler means than have hitherto been employed. ais a large 
air trunk capable of passing air to supply a series of burners 
under small pressure. On one end of this trunk is a fan c driven 
by a small electric motor d. Onto the air-trunk are attached the 
various branches b carrying the burners ; these branches are also 
of relatively e bore. A gas-service pipe g is also arranged 
with branches A supplying a gas-jet i at each burner. Each 
burner is provided with a length of pipe ¢, which will act as a 
mixing-tube. Each burner-head / is arranged with a non- 
lighting back-top, and ismade with passages of sufficient capacity 
to offer no substantial resistance to the air supply. The fan is 
thus able to supply a considerable number of burners, as the energy 
it is required to give out for even a large air supply is relatively 
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small. Cocksare not provided on the air branches }, and the lights 
are put out by turning off the gas at the cocks j, the air supply 
blowing into the atmosphere when the burner is not lighted, 
except when all the lig! ts are extinguished, in which case the 
fan may be stopped. e fan is therefore working against prac- 
tically a constant resistance, and is thoroughly reliable. Where 
the lights have to stand draughts, the burner tubee is surrounded 
by an additional tube 7, which is adapted to carry at its head an 
open-topped globe n. This outer tube / is jointed to the globe 
so that the external atmosphere is not admitted ; and the air 
supply from the trunk, in addition to passing up through the 
burner tube e, also through holes in the bottom of the 
tube e and up between the tubes e and lJ, and delivers a certain 
amount of air into the space within the globe surrounding the 
mantle. The globe has thus always a certain amount of out- 
flow, which renders the lamp practically draught-proof. (4c 
November 16, 1904.) 
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THE CONTINENTAL FIRE SERVICE. 
By Epvwin O. Sacus, F.R.S. Ed., Architect. 
(Continued from page 42.) 

AUSTRIA. 


The Austrian Fire Service.—Austria, as distinct | 
from Hungary, had a population of over 26 
million at the last census, taken in 1900. The | 
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area covered is over 116,000 square miles, . ap- 
proximately the same area as that of the: United 
Kingdom, and it is divided into 17-provinces, gene- 
rally known as Urown provinces. The ratio of the 
different races may taken approximately as 
follows :—9 million Germans, 6 million Bohemians 
aud Moravians, 4} million Poles, 3} million Ruthe- 
nians, and 1 million Slovenes. As.is.well known, 








| the ‘characteristics of the various races are empha- 

sised by political, religious, and other differences. 

There are fourteen cities with a population of over 
| 50,000 inhabitants, of which five have .over 100,000 
inhabitants. The principal industry is agriculture. 
Vienna, the capital city, had 1,674,000 inhabitants 
in 1900. The proportion of the manufacturing 
districts to the residential districts is; however, very 
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Hoox-Lapper Work IN AUSTRIA. 


|} small, not only in the capital, but also in the larger 
towns. 

The provinces practically have a fairly indepen- 
dent administrative organisation, each province 
| having its own Diet and provincial government. 
The fire service, where it is under governmental 
| patronage, thus primarily stands under the pro- 
| vincial governmental administration, The central 








government, as such, :is only to a very small extent 
in direct. touch with Austrian fire-service matters, 
though it frequently influences the provincial 
administrations, and even compels them. to take 
action. There are certain general—i.e., national— 
laws and regulations governing. various fire-service 
and fire - insurance’ matters common to all the 
provinces, 

The Austrian Volunteer and Obligatory Fire 
Service.—According to the existing laws in Austria, 
every inhabitant of a municipality, or rural district, 
is bound, at the demand of the mayor or chairman 
of such a community, to give his personal services, 
without reward, ata fire which breaks out within the 
limits of the locality. In most municipalities and 
rural districts, however, the obligation consequent 
on this law is not enforced. It has rather been 
sought to meet necessary requirements by the esta- 
blishment of volunteer fire brigades, and in a few 
exceptional cases—i.e., in the larger cities—by the 
formation of professional brigades. It may, indeed, 
be said that the fire service of Austria is almost 
entirely built up on the principle of volunteer ser- 
vice. The professional brigades are unusually few, 
and the system of obligatory service - prevails in 
Galicia only. In addition to the existing Galician 
volunteer, factory, railway and school brigades, and 
a few part-professional fire brigades, Galicia had in 
1901 682 obligatory fire brigades, with 51,566 men, 
and 454 special service corps, with 15,890 men, all 
of which have been organised under the provincial 
regulations. Galicia, to repeat, however, forms the 
exception in Austria. 

The volunteer brigades are subject to the laws 
laid down for all societies: and associations.. Their 
sphere of action, as well as their position,*in the 
municipality or rural district is, however, -clearly 
defined in special provincial regulations. Volunteer 


| fire brigades in Austria can look back upon a history 


of more:than fifty years. In 1846 the first so-called 
‘*Pompier. Cerps” was founded in Boéhmisch- 
Kaunitz, and from it! sprang the first volunteer 
brigade, ‘followed in 1851 by the foundation of the 
volunteer — at Reichstadt, in Bohemia... In 
the further developnient and -extension of the 
volunteer fire establishments, the Imperial Captain 
of Horse, Leitenberger, of Reichstadt, did great 
service, and in 1855, in his publication, ‘‘The 
Volunteer Pompier Corps,” strenuously advocated 
the foundation of volunteer fire brigades. In 1860 
there existed, however, only five volunteer brigades 
in Austria, as compared with 381 in 1870, 1963 in 
1880,. 5057 in 1890, and 9849 brigades in 1900. 
The enormous increase of' the service between 1890, 
and 1900 is quite extraordinary, and points to some 
great fire service movements during that particular 
decade. - That -movement, as a matter of fact, 
existed in no ordinary sense, and the primary 
leader was Herr Reginald Czermack, until recently 
President of the Austrian Imperial Fire Brigades’ 
Association. I can safely say that Herr Czermack’s 
great powers of organisation were of the utmost 
benefit to his country; and although I am: fully 
aware of the curious anomaly that existed from the 
fact that the president of the Austrian Association 
was a fire-engine maker, whose business necessarily 
developed with the growth of the Austrian fire ser- 
vice, I believe that, in‘this exceptional instance, 
Austria and the fire service generally were benefited 
by this curious. combination, The exceptional 
success of the dual position in this rare instance 
should, however, not be taken as a precedent, as 
it is fraught with grave dangers.. In fact, I believe 
Herr Czermack himself has been the first to recog- 
nise that, when his life’s work for the Austrian 
Fire Service was completed, his retirement from 
the presidency of the Association became necessary 


| to insure future stability in the management of that 
| gigantic body. 


The greater part of the’ volunteer brigades of 
Austria are formed into provincial associations, 
The factory, mine, and similar brigades included 
in. the associations are also based on the principle 
of voluntary service, although many of im are 
not recognised as volunteer brigades by law, but 
are reckoned as private institutions—i.e., private 
brigades belonging to private firms or corporations: 
The organisation by associations dates from the 
year 1869. It was proposed and carried out at the 
Austrian Fire-Brigade Conference, held shortly 
before at Klagenfurt. The first provincial associa- 
tions were formed in the same year for Carinthia, 
Moravia, Austrian Silesia, Lower Austria and Upper 
Austria, and these were followed by the associa- 
tions for the Bukowina and Bohemia. The general 


72 


ENGINEERING. 


[ JAN. 20, 1905. 








representation of the Austrian fire-brigade and life- 
saving service followed between 1885 and 1900 by 
means of the permanent Fire-Brigade Union, which 
consisted. of delegates from the separate provincial 
associations, under the guidance of a president and 
two vice-presidents, At the end of 1900 this union 
was changed tothe ‘‘ Austrian Imperial Fire Bri- 
gades’ Association,” which meets in the town where 
the president for the time being lives (at present St. 
Poelten), possesses offices of its own for the trans- 
action of business, with permanent paid assistance, 
and receives a subvention at the instance of the 
Government. The provincial. associations, I would 
here add, are frequently split up again into local 
unions, which in. the larger provinces are grouped 
into district associations, there being several such 
district associations ina provincial association. 
. The:-distribution of the volunteer and. factory 
brigades of Austria, in so far as they belong to the 
Austrian Imperial Association, is shown, according 
to the returns to January 1, 1901, in the following 
groups :— 
Tabu I. 
Brigades. 
4270 
25 


Men. 
174,870 
885 


220 
6,312 
10,100 
4,303 
660 
54,702 
42, 164 
4,660 


Bohemia... 
Bukowina ... 
Dalmatia ... 
Galicia 
Carinthia ... 
Krain ie 
Kiistenland 
Moravia -" 
Lower Austria 
Salzburg... se f 
Austrian Silesia ... 12,328 
Steiermark ‘ fi 15,301 
Tyrol an id - 17,156 
orarlberg te fy b 1,964 
Upper Austria z 26,701 
Total 372,326 


Besides these there exist in the various Crown 
provinces a number of fire brigades which have not 
joined any association; thus in Galicia there are 
also 72 factory and school brigades, with 1263 fire- 
men, and 130 volunteer brigades in the villages, 
with 2871 firemen. Thus the total of volunteer 
brigades and men in all Austria reached in 
1901 a grand total of 9849 fire brigades, with 
441,925 men. The brigades not attached to the 
Association are about 3 per cent of the whole 
number. Since 1901 there has again been a 
steady increase in all directions; in fact, I am 
given to understand that by the end of this year 
there will be over 11,000 volunteer brigades, with 
just’on half-a-million firemen, in Austria. 

The language used is German by far the 
majority of the brigades, especially in Moravia, 
Bohemia, and the Alpine districts. In all, 5287 
brigades, with 248,523 men, used German for their 
words of command in 1901. The next largest 
number of brigades, 3374, with 113,601 men, use 
Slavonic words of command, principally in Bohemia, 
Moravia, and in single instances in Silesia. Polish 
words of command are employed only in the 
Galician. and certain Silesian brigades, which in 
all, including professional and obligatory brigades, 
number 1704 fire brigades, with 89,363 members, 
whilst the 72 factory and military brigades of 
Galicia principally use the German language. 
Slovenic and Croatian words of command are used 
only by a number of brigades in Dalmatia, Krain, 
and Steiermark, altogether 135 brigades, with 1888 
men ; and Italian words of command are used by 39 
brigades, with 1377 men, in Dalmatia, Kiistenland, 
and the South Tyro.. 

Both by individual provincial associations and 
the Imperial Association very careful statistics of 
the equipment and engines of all the brigades 
belonging to the associations are compiled and pub- 
lished. ‘These equipment statistics comprise (a) 
life-saving equipment (ladders, jumping-sheets, 
escapes) ; (>) extinguishing equipment (hydrants, 
engines, hose); (c) carts and traps; (d) ambu- 
lances. A reproduction of these interesting 
statistics would extend far beyond the limits of 
these articles. Suffice it to say that in all Austria 
the equipment of the brigades with modern engines 
comprised, in 1901, 196 steam fire-engines and 
12;779 manual fire-engines. Old—i.e., out-of-date 
—machines are not, as a rule, included in the 
statistics. 

Generally speaking, too, the appliances are very 
much of a uniform rye. and are essentially charac- 
teristic of Austria. The Vienna gear serves as a 
model throughout the country, and although there 
may be many variations in the details of make and 





cost, Vienna ideas practically govern the designs. 
Four views of typical Austrian fire-brigade appli- 
ances aro given on Plate I., published with. our 
present issue. Thus the manual engine, Fig. 1, with 
the levers ‘‘ fore and aft,” the hose on a centre drum 
running ‘‘ broadside on,” and a large hose-wheel 
attached—i.e., not hauled—is a most typical appli- 
ance for Austria. Again, the fireman’s trap, Fig. 2, 
built low, with a hose-reel attached, the men sitting 
‘*four-in- hand” fashion, is typically Austrian. 
Then there is the hook-ladder trap, with its 
hose - reel attached (Fig. 3) ; 
tially Austrian appliance. 





fire-brigade inspectors at present exist for various 
districts, and they have generally been appointed 
by the provincial government on the sugges- 
tion of the executive of the provincial associa- 
tion. Similarly, the technical training of the 
brigades is provided for by the preparation and 
arrangement of practical demonstations and fre- 
quent technical exhibitions. The creation of tech- 
nical libraries in individual provincial associations is 
advocated, and has been, in most cases, commenced. 
The work of the Austrian technical fire Press has 


another essen-|also received a useful stimulus from the various 
All three illustra-| bodies. At the present time there exist fourteen 


tions, as a matter of fact, relate to the Vienna| special papers for the Austrian fire service, nine of 
Fire Brigade, and thus show the best and, | which represent particular associations. 


at the same time, heaviest and most expensively- 
built examples of these Austrian types; but, as 
indicated before, the rural brigades simply have 
variations or modifications of these characteristic 
appliances. The three appliances—i.e., manual, 
fireman’s trap, and hook-ladder trap—generally 
turn out together—i.e., the brigades turn out with 
units comprising several vehicles. In minor com- 
munities the manual and hook-ladder trap alone 
may happen to exist, or even only the manual, 
in which latter case the hook-ladders are carried 
on the manual—i.e., carried aloft, over the drum, 
on a light metal rack. 

As to long ladders, the brigades are generally well 
provided, frequently, in fact, with the-very latest 
types ; thus I found that Salzburg, in the Tyrol, 


Fig. 7. 
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had two quite up-to-date 80-ft. ladders. Asa rule, 
however, ladders of the type illustrated in Fig. 4, 
Plate I., although about 10 to 15 years old, are very 
effective up to a range of about 75ft. They are not 
mechanically worked—i.e., they have hand-worked 
winding gear. 

Turning to the hook-ladder trap, the style of 
hook-ladder carried is the French type, with a large 
semi-circular hook. In Fiys. 5 to 10, page 71, the 
manner of working with these hook-ladders is illus- 
trated. The hook-ladder is a favourite appliance 
throughout Austria, in towns and villages alike, and 
excellent work is done with it. It, however, requires 
careful handling, preferably by squads of men well 
used to it and of good athletic attainments. In 
Austria the firemen use loose enap-hooks, American 
fashion, on strong belts, and always carry a life-line 
when on hook-ladder work. Great care is taken 
to keep the men in training. Views of another 
‘ype of hook-ladder are shown in Fig. 11, annexed. 

he Austrian Imperial Fire-Brigade Association 
dates from the autumn of the year 1900. Both the 
Imperial Association and the individual associations 
of the Crown provinces have appointed technical 
departmental commissions, which examine all ques- 
tions of a technical nature in the most thorough 
manner. In numerous provincial associations, like- 
wise, technical courses of study for the theoretical 
and practical teaching of fire-brigade officers and 
men have been instituted. Such special courses 
were established with remarkable success by the 
German-Bohemian and Austrian provincial associa- 
tions. Particular attention also is directed to the 
—— service of the volunteer fire brigades, 
and efforts are made to secure the greatest possible 
uniformity in their organisation. In several Crown 
provinces, such as Tyrol, Silesia, &e., permanent 
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As indicated, the general representation of the 
Austrian fire service may be said to be entirely in 
the hands of the Imperial Fire Brigades Association, 
for with the exception of a few professional brigades 
and a very ou minority of rural brigades, the 
entire fire-fighting forces of Austria belong to that 
body. Its officers are practically all good workers, 
the ornamental element being tabooed. The Austrian 
Association has also made a point of maintaining per- 
manent relations between the various foreign tire- 
brigade organisations with a view of raising the 
status of the international fire service. Thus the 
Imperial Fire Brigades Association is well repre- 
sented on the International Fire-Service Council, 
and stands in the most friendly relationship to 
the newly-formed German Imperial Fire Brigade 
Union, and several of the German associations con- 
nected therewith, notably those of Prussia, Bavaria, 
Saxony, and Alsace-Lorraine. There is, for in- 
stance, since last month, a special joint Austro- 
German board for technical matters, on which 
there are eight German and four Austrian dele- 
gates. Likewise, it keeps up relations with our 
own National Fire Brigades’ Union, and with the 
British Fire-Prevention Committee,and further, with 
the French and Belgian Fire Brigade Federations. 
It also is in touch on technical matters with the 
Hungarian Fire-Brigade Union, although the social 
relationship between the Austrian and Hungarian 
Fire Services is not as cordial as it might be. 

According to the principles adopted by the 
Imperial Association, every Austrian volunteer fire 
brigade must have two sections, each properly 
equipped for fire-extinguishing and life-saving work. 
Each brigade must also have an ambulance depart- 
ment, which gives first aid in accidents, after the 
manner of our civil ambulance corps or fire brigade 
ambulance sections. Every volunteer fire brigade 
that belongs to the association binds itself to turn 
out not only to fires, but, if requested, to all acci- 
dents in order to render help, and save life, so that 
the ambulance work is often specially needed, 
apart from any question of fires. The instruction 
in ambulance work is organised on uniform lines. 
This ambulance service has recently further under- 
gone special development for the purposes of the 
Austrian Red Cross Society. By the rules dated 
1892 the Austrian fire brigades of the Imperial 
Association have bound themselves, in case of 
war, to place at the disposal of the Red Cross 
Society local ambulance transport columns manned 
by certain of their members who are exempt from 
military service. These men receive regular in- 
struction and practice, and are examined and in- 
spected by representatives of the military autho- 
rities. Those brigades which are not in a position 
to secure adequate means of transport for these 
ambulance a sone are provided with means of 
transport by the Red Cross Society. The latter is 
compensated by the use of the first aid material and 
instruments belonging to the brigades and associa- 
tions. Of such fire brigade local transport columns 
for the Austrian Red Cross Association, seventy- 
seven had up to 1901 been formed, with 1456 men, 
and there has since been a great increase in their 
numbers. 

The extraordinary difference in provincial customs 
and the varying dates of foundation of the Austrian 
fire brigades led, as a consequence, to great varia- 
tion in dress and equipment, as well as in the dis- 
tinguishing marks or epaulets of rank. Many 
years of effort by the Imperial Austrian Associ:- 
tion and the union preceding it were required to 
procure assimilation in this direction. In 1892 the 
old Austrian Fire Brigade Union passed a resolution 
recommending the introduction of uniform marks of 
rank in the form of epaulets. At present similarity 
in marks of rank has, at least, been secured within 
most of the provincial associations, and an agrec- 
ment has been reached also as to the general outlive 
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of the uniforms worn. ‘There is, however, no true 
uniformity in dress, as, for example, is the case in 
France, where it obtains by the law of the land. 

A matter of the utmost importance in the 
economics of the Austrian volunteer fire service 
is the fact that the law of the country requires all 
insurance companies ‘trading on Austrian terri- 
tory, whether their head office be in Austria or 
abroad, to contribute 2 per cent. of their total gross 
premium income on the risks taken in Austrian 
territory for the specific purpose of assisting in 
the upkeep of the fire brigades and towards the 
support of firemen injured whilst doing duty, or 
the widows and orphans of firemen killed on duty. 
I need hardly say that this Austrian requirement, 
which amounts to the special taxation of ‘a specific 
trade in:the interests of a service which does a 
public duty, is merely a form of indirect taxation 
upon the ratepayer and householder, inasmuch as 
the 2 per cent. taxation is considered in fixing the 
premiums, or is boldly added to them. This form of 
taxation may be logical or illogical, but it is appa: 
rently extremely popular in the eyes of the Austrian 
public, @#hd the Austrian fire ‘service, whilst it 
really cannot be said to interfere with the financial 
calculations of the insurance corporations, who 
simply look upon this taxation as a factor to be 
accounted for in making their prices. This indirect 
form of taxation has the further advantage of 
relieving the ratepayer of direct taxation for fire. 
service purposes, a direct taxation which he 
apparently does not like ; and also to a very con- 
siderable extent relieves the ordinary householder 
from voluntary contributions to the fire service, 
inasmuch as he considers that he has done his duty 
by contributing indirectly through his insurance 
premium to the fire-service funds. 

I here would particularly repeat that in deal- 
ing with the various methods adopted by various 
countries, it is not my intention to give any specific 
notes as to what I hold to be applicable or not 
applicable to our own country. I simply give the 
particulars of this form of indirect taxation in the 
interests of the fire service as a fact, and must 
emphasise that whilst the taxation on the one 
hand is a popular one with the public, it appears 
not to make the slightest difference in the trading 
of the insurance companies. Each province deals 
with this matter in an individual way, having appa- 
rently applied a general or national law under some- 
what different circumstances, and at dates ranging 
between 1884 and 1886, but the main principle 
remains. . In the district of Upper Austria, the 
legal 2 per cent. was originally only 1 per cent., 
and even now is only 14 per cent.; whilst in Lower 
Austria the percentage was raised on July 23, 1902, 
to 3 per cent. 

Without going into detail, the total amount of 
money raised by this form of indirect taxation of 
the insurance companies since the law has been in 
force has amounted to 9,998,770 krone, which is 
equivalent to 416,615/., up to the end of 1901. 
Of this 9,998,770 krone, 1,571,461 krone have been 
devoted, up to the end of 1901, to the Disabled 
Firemen’s, Widows, and Orphans’ Fund, the rest 
going towards the support of the fire service. 

Turning to the Disabled Firemen’s, Widows’, 
and Orphans’ Fund, in Austria each provincial 
association manages its affairs independently, as a 
rule, though it may be assumed that besides the 
proportion of the funds from the insurance taxa- 
tion already referred to, which is distributed pro 
rata in the different provinces, every fireman, in 
some way or other, contributes towards the pro- 
vincial fund in question. In most cases the con- 
tribution simply comprises the’ personal contribu- 
tion of each fireman, ranging from 2d. to 6d. per 
annum. The amount paid out to men injured, or 
to their widows and orphans, varies in the different 
provinces, and according to the means available in 
each province; but to take an instance of the 
Province of Bohemia :— 

A total invalid receives 48 crowns (403.) per month. 
A semi-invalid (26s. 8d.) per month. 

\ widow : (13s. 4d.) per month. 

An orphan ” (6s. 8d.) per munth. 

in other districts, instead of receiving monthly 
payments, a lump sum is paid down, as, for 
instance, Vorarlberg :— 

2000 krone (83/. 6s.) to an invalid. 
1000 (412. 13s.) to a semi-invalid. 
831. 6s.) to a widow. 


” ” 


't may appear somewhat curious that I go into 
his detail as to these benevolent funds; but I 
ccord them the highest possible importance in 


& 


respect to any question of ‘fire-service organisation, 
and more particularly volunteer fire-service -manage- 
ment, inasmuch as it is absolutely essential ‘for 
efficient volunteer fire service that provision 
should be made, either by life or accident insur- 
ance, or by special funds of this description, in 
order to provide against contingencies for the fire- 
man who is voluntarily'doing duty in the interests 
of the community. I believe that it is one of 
the principal reasons for the satisfactory character 
of the personnel in the Austrian Fire Service that 
every fireman knows that in cases of accident due 
provision has been made. 

Apart from the more formal provision referred 
to, there are also quite a number of other funds in 
which a disabled fireman, or his widow, or orphan, 
benefits. Thus leading Austrian fire-insurance com- 
panies (prior to their taxation) raised a fund of 
50,000 crowns (2083/,) in 1873 for the special pur- 
pose of assisting disabled firemen. Again, an excel- 
lent arrangement has been made with the adminis- 
trations of the various ‘‘ baths,” or spas, for which 
Austria is famous, by which-a fireman is enabled to 
have the benefit of both medical a‘tendance, the 
baths and the waters, sometimes entirely free, 
sometimes at'a reduction of 50 percent. These 
are little matters in themselves, but ‘they play a 
most important part in the successful and econo- 
mical management of the national volunteer fire 
service. 

(Zo be continued.) 








THE AMSTERDAM AND HAARLEM 
ELECTRIC LIGHT RAILWAY. 


llength are of ash. The sides are built for twelve 
side-lights ; the panels are straight underneath the 
side-lights.. The ends have a sliding door, with a 
window on each side of the door-bay. The'carriage 
is divided into two compartments by a transverse 
| partition, provided with a sliding door; the larger 
cedmpartment is for second-class passengers, and the 
smaller: one for first-class... The upper framing. is 
of oak! The gutter frame consists of an angle 2 in. 
by 2 in. by ,*; in., fitted from one end stanchion to 
ithe other. The diagonal stays between the up- 
|rights are of oak. The outside of the carriage; 
;underneath -the side-lights, is covered by teak 
| panels fitted together by groove and tenon joints: 
| ‘The roof is of the ‘* Monitor.” type, over the whole 
| length of the body, and the'roof-framing is practi- 
cally throughout of ash. The lower and: upper 
cross pieces of the ventilators are of oak. - Besides 
the ash curved ribs, the roof is supported by eleven 
steel back-pieces over the ‘side stanchions. The 
roof-framing is covered by. pine-wood battens, 4-in. 
thick and 3 in. wide. The outside is given two 
coats of paint, and is covered with sail-cloth and 
coated with white lead and three coats of paint. 
The support for the collecting-bow is of pitch-pine, 
carried on oak cross-ties. The sole-bars carrying 
the end platforms are steel channels, 6} in. by 24 in. 
by 5; in. in section ; the longitudinals are, steel 
channels, 2 in. by 1 in. by ,% in. The platform 
flooring is of oak, # in. in thickness; it is 
|4 ft. 7 in. in length, and is closed in front. 
| Access to the platform is obtained by folding- 
|doors on the Pathgeber (Munich), system., The 
| platform-cover is practically similar in construction 
to the roof over the carriage body. The carriage 
doors are of teak, with lower panels of oak; they 





(Continued from page 8.) | slide in rails and afford an opening 26} in. wide and 

FotLowinea upon the general description of the| 6 ft. 5 in. high. The seats against the partition 
line which we gave in our previous article, we now | and two seats at each end are fixed ; a}l the other 
illustrate one or two more of the interesting fea-| seats are reversible, of the ‘‘ Walkover,” Hale, and 
tures in the line and its equipment, and first we} Kilburn types. The seating accommodation allows a 
deal with the rolling-stock, which is illustrated by | passage-way 17} in. wide. The seats in the second- 
Figs. 24 to 32, on the present page and page 74. —_| class compartment are covered with cane ; the first- 
The carriages were built by the Société Anonyme | class seats are covered with leather. Each car is 
de Construction ‘* La Métallurgique,” of Place de | provided with two ringing-signals of the ordinary 
Louvain,- Brussels, whose works are situated at| type, worked by straps ; there are besides a number 
Nivelles. They are 12.050 metres (39 ft. 6 in.)| of push-buttons for working the electric ringing: 
in length outside the buffers, 2.250 metres (7 ft. | signals. It contains, further, the necessary wiring 
44 in.) wide, and are carried on two bogie trucks. | for three lighting circuits, each circuit supplying 
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Each truck has a wheel-base of 2 metres (6 ft. 
6} in.), and the wheels are 0.840 metre (33 in.) in 
diameter. The truck sole-bars are steel plates 15 
millimetres (0.59 in.) in thickness, and the head- 
stocks and transoms are steel channels; corner- 
plates and angle-bars insure the stiffness of the 
truck-frame. The axie-boxes are of cast iron, 
with independent cast-steel oil-boxes. The weight 
of the carriage is transmitted from the spring-bar 
to the axle-boxes by three sets of springs: laminated 
springs between the spring-bar and the equaliser, 
spiral springs placed between the equaliser and 
svle-bars, and spiral springs between the sole-bars 
and axle-boxes. The wheel centres are of wrought 
iron, with steel tyres. The axles are of forged 
Siemens-Martin steel, and are turned over their 
whole length. The carriage flooring is of white 
ine, with oak slats ; it is provided with trap-doors 
or inspecting the motors. The end and side 
stanchions are of ash, with teak veneer on the 
inside. All waist-rails and other parts of the body 











frame which are less than 4 metres (13 ft.) in 





Fig. 32. 
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five 16-candle lamps for lighting the passenger com- 
partments, the two platforms, and the signal lamps. 

he hand-brake is combined with the Westinghouse 
brake, and is worked by a hand-wheel on the plat- 
forms. The draw-bar is so designed that two, cars 
coupled together can run on a curve 12 metres 
(39 ft. 4} in.) in radius without touching their 
platform-covers. 

The signal service adopted on the Electric Rail- 
way Amsterdam-Haarlem, which, it will be remem- 
bered, is, for the most part, single track, has to 
provide against the poor ility of two trains, travel- 
ling in opposite directions, entering upon the 
same section. The system is due to the Siemens- 
Schuckertwerke, of Berlin, and is illustrated in 
Figs. 33 to 36, on page 75. The apparatus and signal- 
lamps are fixed to the poles erected near the switch- 

ints. The signal lines are 2-millimetre silicon- 

ronze wires, attached to cross-pieces of angle-iron. 

The diagram, Fig. 33, explains the general arrange- 
ments ; the photographs, Figs. 34 to 36, show the 
actual constructions and positions of the parts. 
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CARRIAGE FOR THE AMSTERDAM AND HAARLEM ELECTRIC LIGHT RAILWAY. 
CONSTRUCTED BY THE SOCIETE ANONYME DE CONSTRUCTION LA METALLURGIQUE, BRUSSELS. 
(For Description, see Page 73.) 


Fig. 24. 
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Fig. 28. 
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AMSTERDAM AND HAARLEM ELECTRIC LIGHT RAILWAY. 


BERLIN. 
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The letters a, b, c, d mark contact. devices on the 
span-wire and temporarily connected to the trolley- 
line by the trolley-arm. An iron T-piece, which 
will be seen in Fig. 35, is in connection with the 
trolley - wire, while a contact - plate is insulated, 
and is connected respectively with the left-hand 
or the right-hand electro-magnet of the switch. 
The switch-box is illustrated in Fig. 34. The 
device consists essentially of a switch, which is 
controlled by two solenoids; it is mounted on a 
marble plate, and the whole encased in @ water- 
tight box of cast iron. The marble base supports 
also three fuses and eight incandescent lamps ; six 
of these lamps form a resistance, and are coupled 
in series with the electro-magnets; two lamps are 
coupled in series with the signal-lamps. The various 
leads are carried up from the switch-box through a 
gas-pipe, and pass afterwards on insulators to the 
contact devices, the line lamps, and the trolley- 
wire (Fig. 36). 

The signal-lights themselves are contained in a 
sheet-metal box, which is fitted with a double re- 
flector and green and red glasses. The two lights 
of this box are connected in series. The service is 
worked as follows :—-When a car approaches from 
station A and reaches contact b, a circuit will be 
closed for a short period. The current circulates 
through the coil of electro-magnet / in appa- 
ratus I (Fig. 33). The armature of this magnet is 
attracted, and the pawl f engages with the toothed 
wheel.g, and advances it by one tooth. On. this 
wheel is fixed a contact arc h, and a circuit is main- 
tained through A and its projection i, and the 
spring /, resting on i, such that the signal-lamps 
are kept: burning while the-car is on the section. 
In leaving the section, the ear then closes another 
circuit when reaching the contact d. The current 
now flows round the electro-magnet r of the appa- 
ratus I, so that the toothed wheel goes back one 
tooth; the signal light is then extinguished. 
When a car enters the section from station B, the 
same cycle of operations is gone through, but this 
time apparatus II will be actuated. As there are a 
number of teeth on the wheel, several cars may 
pass on the same section, one after the other, in 
the same direction, each one turning the wheel 
one way by one tooth on entering, and setting it 
back by one tooth on leaving. When no car is on 
the section, no lamp will be burning. 

Should two cars pass the terminal contacts of a 
section at the same moment, both would see the 
green and also the red lights ; which of the two trains 
—the up or the down—is to tpg and which to 





wait in such a case, can be settled by the regulations. 
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The signals and stations (or stopping places) are, 
moreover, spaced in such a manner that confusion 
is prevented. At A the stopping place is between 
the two signals, at B outside the two. The car 
passing the contact b, or stopping at A, therefore 
sees only the red signal (Fig. 33) when on the way 
to B; while a car coming from B, and making con- 
tact at ¢ at the same moment, would face a green 
signal. If no lamp lights up when the car proceeds, 
something must be wrong. ’ 


(To be continued.) 





BROKEN-8TON E ROADS. 
By Reernatp Ryves. 

We have reached; in thé affairs of roads, a turn 
at which there is contemplated a radical, if not a 
complete, change in thé method of construction of 
main highways. It is thought that difficulties 


while we retain the present method, involving the 
use in varying proportions of broken stones, earthy 
or gritty matter, ranging from sand to clay, and, 
thirdly, water. Now, if authorities on the subject 
thought alike and‘spoke alike, it might reasonably 
be ‘supposed, after so many years of road-making, 
that what they said about broken-stone roads was 
the last word, Tn’ view, however, of the diverse 
opinions which are held in different quarters by 
responsible and experiériced persons, one may wel! 
ask if that £nvl word has really been said. 

So little do the ideas and practices of those 
interested in roads hang together that an impar- 
tial person, approaching the subject for the first 
time and making a full and careful study of it, 
would be almost driven to the conclusion that 
hitherto we had, of set purpose, made the roads 
in different parts of the country each according to 
his lights, with such local stones and local skill 
as were available, with the occasional use of some 
special stone under various aliases obscuring its 
“origin and merits, and sometimes calling ina person 
known to have none but similar experience, and no 
outside information. He: might imagine that we 
had thus exercised this cunning, foresight, and 
self-denial in order to lay such a broad foundation 
of independent experience that we might some 
day, by a sudden concerted effort, place ourselves 
as road-makers in a position md 
nations who have used mere laboratory experiments, 
geological and other abstruse studies—deliberate, 
cold-blooded organisation, obscuring in these cases 
the issues of natural evolution. Such a dénouement 
‘would be'welcome, for broken-stone roads are being 
weighed in the balance against ‘‘ efficiency.” 

But it must be remembered, to the credit of the 
road-makers, that up to a few years ago, apart from 
traction engine trattic, which was considered un- 
reasonable, the chief main roads in many counties 
were beginning to meet the needs of traffic as then 
understood. ‘I'hen came the swift motor-car, with 
dust-raising tyres, and the motor-wagon, with in- 
adequate tyre width and heavy loads per wheel. 

Careful observation and study of roads under 
different conditions of weather give colour to the 
opinion that the last word has not been said nor 
‘the last thing done with earth, stones, and water. 
Apart from all other classifications of road, we 
may conveniently regard them as being wholly, or 
mainly, in one or other of two classes, ‘‘ wearing 
roads” and ‘‘ weathering roads,” which, if well 
made, are wear-resisting and weather-resisting re- 
spectively. ‘The former—for instance, roads with 
heavy traflic—would wear out faster under their 
traffic in ideal perfect weather than they would in 
the actual weather without traffic ; the latter—for 
instance, most moorland roads—would wear out 
faster in the actual weather without traffic than 
they would under their traffic in ideal perfect 
weather. ‘‘ Wearing roads” have naturally been 
the more studied. In dealing with ‘ weathering 
roads ” there is less knowledge of what are econo- 
mical and efficient methods of construction and 
maintenance, and what are the best materials to 
use. But in the aggregate such roads are of con- 
siderable importance. 

The variable amount of water which there is at 


struction, even then usually depending upon water 
to give the subsoil some consistency. 

eretofore little has been ‘done, either in choice 
of materials or in treatment of environment, by way 
of combating the adverse conditions of drought ; 
but, realising ‘that a water-logged road more easily 
gives way under traffic than a dry one, the road- 
maker has mainly directed ‘his efforts to getting rid 
of superfluous water by drainage, and to providing 
a more or less water-proof surface. The objéct of 
the latter is to save the binder from the scouring 
effects of water trickling through it, to prevent 
denudation of the subsoil under the crust, and 
generally to keep’ both road-crust and subsoil drier 
than they would otherwise bo. 

But a further study of water, as an ingredient of 
the road-crust; will well repay the trouble, ‘parti- 
cularly on the best and the poorest roads. On the 
former, having a crust of road-metal and binder 


|of such materials that it will hold up traffic ‘even 
which have recently arisen cannot be overcome | 


when water-logged, it is allowable to aim at slow 


| drying rather than quick drainage, so that the road 


may recover better under traffic, and dustiness be 
deferred, perhaps until the next shower is imminent. 
Again, on roads of a cheap, or, better said, modest 
class, a little extra mud, when every part is muddy, 
may well be borne if it imply such conditions as 
will prevent the road from breaking up in drought, 
keep it on the whole firmer and less dusty during 
the period of greatest use, and ‘render it less liable 
to injury from heavy rains. Cycles are now much 
used on by-roads, and many such roads, in the 
south of England particulaaly, become worse very 
quickly, from the cyclists’ point of view, after a 
few days of dry, hot weather. Much stone, too, is 
kicked out and ground up. 

One advantage of a nearly water-proof surface is 
that it retards evaporation from the subsoil. In 
dry weather anglers search for worms under hard- 
beaten ground, and not in loose earth. One has 
to think, too, not only of what happens when soil 
gets dry, but of what happens to a dry powdery 
soil or to a clay soil when wet comes. In the latter 
case, if the cracks formed have been beaten in, the 
clay will swell when it becomes wet and ooze out 
on to the surface, the wet weather getting the blame. 
| While the injury done to the metalled part of a 
|good main road by an ordinary dry spell is com- 
paratively small, there are many roads of a 





of those other secondary character, and many by-roads, to which 


‘drought does much harm, accentuated, it may be, 
| by undue camber, excessive drainage, or unreason- 
jable exposure. On an easily-denuded soil drought 
|does a good deal of injury to the edges of some 
|roads, though the bulk of such injury is usually 
|ascribed to the wet weather, which shows it up, 
just as rain is blamed for turning into mud dust 
which ought to have been previously removed or 
never allowed to form. 

Geological position influences the water con- 
ditions of a road very much. Recent wet seasons, 
for example, have shown up very well how a road 
gains by being cut off from the neighbouring land 
in porous strata liable to become water-logged, the 
fall in water-level after rain being much more rapid 
in the narrow road-strip than in the wide strip of 
land served by the same ditch. 

On a clay soil the treatment is radically different, 
and the ditches need not be deep so long as they are 
big enough to carry off the water which, during 
and after heavy rains, runs along and off the sur- 
face. A stiff clay gets damp very slowly even in 
rain, and dries very slowly by evaporation through 
the surface. The stiffer a clay is the less use it is 
to drain it,.the logical system of under-drains being 
(since 1 in. of clay ‘can stop water) drains of 1 ft. 
width, 12 in. apart, centres. This is the principle 
of the Telford pavement—the logical outcome of 
placing drains close enough to drain any particular 
soil. Under it the clay, though becoming quite 
damp in time during rains, will remain quite capable 
of sustaining the road, and only give way in pro- 

rtion as it is interleaved and mixed with water 

y surface action. 

A fuller understanding of the part played by 

water as a road material belongs to the future, but 





the past has given us a ne deal of information 
about other materials. The broken stone itself is 


any given time in the crust of a road, in the air! usually better understood than the “‘ binding ma- 
above it, and in the subsoil under it, as well as the | terial” or “‘ binder,” terms which are used not only 
influence of surrounding objects, make this part of | of adhesive substances, such as clay or chips of 
the subject of much intricacy. With just the right | stone grouhd in to form a waterproof surface, but 
amount of water an earth road affords excellent’ of non-adhesive chips and sand used as packing or 
going, while without water we are driven to the| filling material. 


use of squared blocks, or some quite different con-| Treating of main roads with heavy traffic, we 


find some convergence of opinion in facts if'not in 
words! the’ recognition of ‘the value of certain 
stones, such as ‘‘traps,” some idea of ‘the part 
played by the mineral hornblende, and so ‘forth. 
But beyond this we very soon come to a region 
of doubts ahd disagreement ; partly accounted for 
by differences in local experience, largely by un- 
considered differences in climate and other circum- 
stances, and partly because the difference in the 
behaviour of @ stone or binder on a’ ‘‘ wearing” 
road with that of the same material on a ‘“ weather- 
ing” road has not been sufficiently taken account 
of. , 

While such rocks as some of the diabases, 
diorites, and basalts deservedly hold a high place 
in our estimation as materials for ‘‘ wearing” 
roads, it must not be overlooked that the true 
granites sometimes get undue credit for tough- 
ness. and durability, because many road-surveyors 
use the term “granite” to include almost all 
igneous and metamorphic’ rocks. On the other 
hand, the quickness with which some granites ‘de- 
compose and wear under traffic, and the slimy 
nature of the mud formed, seem to have put granite 
generally too low in’ the estimation of some who 
are not acquainted with the best granites for road 
purposes, nor of the uses which can be made of 
inferior granites under certain conditions. 

Besides igneous rock, there are many of the 
tougher and more durable of other stones which are 
suitable for any except the heaviest traflic, others 
which have special advantages on certain soils, and 
some which are valuable on weather- resisting roads. 
Amongst such stones limestone is the most im- 
portant. The dust formed on a limestone road is 
seldom of a very irritating kind, the stones do not 
cut rubber tyres, and, though the glare on white 
limestone is sometimes rather trying, the gain is, 
on the whole, with a road which absorbs less heat 
than others, while the lessened radiation diminishes 
frost. Limestone wears evenly and smoothly, and 
yields a cementitious detritus. It is therefore a 
good weather-resisting material, and on ‘‘ weather- 
ing” roads a fairly soft stone may be quite suitable 
for light traffic. There is less shifting of material 
on a limestone road than on most other kinds, of 
similar cost ; and shifted material does, as a rule, 
less damage to the road-crust. 

Silicious limestones have the advantage of pro- 
ducing a less slimy mud than purer or than marly 
stones, and several useful stones for road purposes 
lie on the border between sandstones and lime- 
stones ; the presence of carbonate of lime in cor- 
siderable quantity in a sandstone having a good 
effect upon the binding and toughness of the broken 
stone. Gritstones are usually better than sand- 
stones proper, but are apt to yield a more irritating 
dust. 

Flints are largely used for by-roads in their dis- 
tricts, and are exported a good deal. Though 
some flints are tougher than others, they aré gene- 
rally too brittle for main roads, and produce irri- 
tating dust. They break ‘“‘unkindly,” and the 
fractures are sharp and bad for cycle tyres. Un- 
broken small flints are often suitable for the 
‘* shoulders ” of a road of a modest class. Water 
does not rest upon the surface of such a strip, 
which forms a means of draining the carriage-way 
without scour. There is a kind of interlocking 
between flints of irregular shapes which enables 
them to sustain traffic to some extent with little 
disturbance. For the carriage-way proper they 
should be broken small and well consolidated with 
a binder, such as a little clay or mar]. For a very 
cheap road flints may be used to top a loamy 
gravel, shoulders being made of the larger pebbles 
raked out. For roads of quite an important class, 
flints have some uses, such as giving side support, 
filling spaces where vehicles occasionally pass, and 
bottoming or partly filling the cuts to drains. 

The materials commonly known as “gravel” 
vary from a mass of pebbles by themselves to what 
is little more than loamy, marly, or sandy matter, 
with a few pebbles or fragments distributed through 
it. Pebble beds often yield very good material for 
by-roads, and the objection to their use on more 
important roads is often based rather on their shape 
than their material. Large quartz pebbles are often 
broken up for road metal. Successful roads have 
been made with gravels containing 50 per cent. of 
pebbles, 30 per cent. of sand, and 20 per cent. of 
clay ; and generally gravels with a proportion of 
ferruginous clay will bind well together, and, with 
a top layer of hard stone, or of the larger pebbles 
well broken, make roads of a fair wear-resistance. 
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With sufficient cohesion in the materials, and the | is due to the endothermic character of its formation 
prevention of excessive dryness, combined with the from its constituents. 
right kind of drainage, gravel roads may be fairly! The effect of hydrogen upon the difference figure 
weather-resisting. ‘between ‘‘gross” and ‘‘net” calorific power ;is 
There is a moorland type of gravel or pebble | made plain by the table, which also shows that 
road very cheap to maintain, and on which light-| when estimated by weight, hydrogen is the most 
ness of draught is sacrificed to foothold. Some of | valuable constituent ; but for equal volumes carbon 
its features are found in the strip of deep, loose | monoxide is its equal in gross and superior in net 
gravel or pebbles which one sometimes finds at the | calorific power, and this is accompanied by a higher 
side of a fairly important road on a steep hill. | intensity. 
Water does not lodge on the pebbles, and even if Emil Fischer and Franz Wrede have just made 
a sheet of ice forms under snow, it is broken with known their determinations of the molecular heats 
comparative ease. In a greasy as well as in a of combustion of a number of organic bodies at 
frozen state of the road surface, such a strip is | constant volume. From eight pairs of compounds 
often very welcome. ‘in their list they show that the molecular heat of 
(To be continued.) 'combustion increases by 155,900 to 158,100 calories 
P for each addition of CH,, or an average of 11,200 
§ sad kilogramme of that — This average dif- 
ference in compounds of a widely different order 
THE CALORIFIC VALUES OF SOLID | jg in close oaneientas with the reunite of F. Stoh- 
AND GASEOUS FUELS, /mann, who showed that.in the alcohols the difference 
Mr. P. Mauer, having determined the calorific | was almost a constant and averaged 156,097 calories, 
value of. numerous fuels in his bomb calorimeter, | whilst in the fatty acids corresponding thereto it 
has from these results, and those of elementary | was 154,275 
analyses, calculated the flame temperatures obtain-| They find that an addition of hydrogen (H,) is 
able when burnt with air at 0 deg. Cent. and 760 found in five cases of various combinations to give 
millimetres pressure. To the figures thus fur- | an increased heat of combustion of 41,400, 51,900, 
nished there are added in the annexed table the | 42,600, 45,600 and 48,600 calories—an average of 
net and gross calorific power of the chief fael | 46,020, or 23,010 per kilogramme. The disparity 
gases, and the columns showing the difference due | in these results shows the impossibility of deter- 
to water vapour in the products of combustion:— | mining the heating power of fuel from ultimate 
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Origin and | Difference Due to Water Flame Tem 
Substance. Pomeaie, Gross. Net. | Vapour. perature. — 
Water Water | 
Condensed. | as Vapour. 
calories per calories per calories per| per cent. deg. Cent. 
kilogramme kilogramme kilogramme! 
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Oak wood... a: ° Lorraine 4,690 4,370 6.82 1865 
Peat .. oe ee ‘i Bohemia 5,900 5,590 310 | 5.25 2020 
Lignite oan on Trifail (Styria) 6,650 | 6,370 280 | 4.21 | 1960 
Flaming coal nae anzy 8,350 | 8,060 200 | 847 1990 | 
a ad ea se Decazeville 7,840 7,530 310 3.95 | 1960 j 
Coal, oxidised by wea, | | 
thering is a Commentry 6,380 6,200 180 | 2.62 1960 
Coal,gas'. ao gs * 8,410 8,110 300 | (8.87 | 1950 
» = eo rT Bethune 8,670 8,380 | 290 8.34 | 1990 
9 ee oe a | Lens 8,740 8,450 290 3.32 2010 
» coking... da | St. Etienne 8,860 8,580 280 3.16 2010 
» smithy.. af | Roche la Moliére 8,860 8,600 260 2.93 2030 | 
» semi-bituminous > Anzin 8,660 8,430 230 2.65 1980 | 
», anthracite .|  Commentry 8,460 8,290 170 2.01 2030 
Be ie Kebao, Tonkin 8,530 8,370 160 1.87 2020 
‘a eo Se a | Creusot 8,690 8,480 210 2.41 | 2010 
~ a ‘.>..| Pennsylvania 8,266 8140 | 196 152 | 2000 | 
Alcohol, ethylic and me- }| H; (HO) { 7,054¢ \ 1700 
thylic, or wood spirit J) OHg (HO) 5,307¢ ‘ 
Alcohol, amylic Cc, Hy (HO) 9,018t | “a ee 1850 \Chief constituent of 
Petroleum, crude .. o-| American on | 10,400 = 2000 fusel oil. 
a spirit .. ca os | 10,270 ‘ao 1920 
» ‘Fefined.. —...! be a 0,280 es 1660 
Hydrogen .. oe oft Hg 84,180* | 28,780* | 5,400 15.8 1960 | 
Carbon monoxide .. pe felt) |} ase" os 2100 | 
Methesio .. | 300 CH, 13,345" | 11,995* 350 10.1 1850 || Flame tempera 
Acetylene 3. 5. C,H; 11,945* 11,529" 416 3.5 2350 tare of gases at 
Illuminating gas .. ee Average ; 9.0 1950 |} Constant pressure 
Water-gas, industri: ee H, and CO a 12.0 2000 } 
Ethane se oe 0 C,H, 12,444* 11,364* 1680 8.6 } 
Propane ie = ° O,H, 12,125* 11,136* 989 8.15 | 
Ethylene... ve al C,H, 11,957* 11,186* 771 6.46 | 
Propylene .. de os O,H. 11,790* 11,019" 771 6.5 
Benzene xe Ae O.H, 10,331* 9,915* 416 4.03 
9,362* 338 | 8.48 


' 


Naphthalene .. ¥s ©,,H, 9,700* 








The results denoted by * are from the work of Jutivs THOMSEN, 
” ” t ” ” F. STOHMANN, 





In the interpretation of these results it must be 
remembered that they are for the minimum quantity 
of air proportioned to each combustible—a condi- 
tion which will not be realised in practice—and that 
calorific power (gross or net) may in many cases be 
of more value than the intensity, although for 
special cases, such as welding, the latter may be 
the prime factor. Those fuels giving a high calorific 
power yield a larger flame or volume of hot products 
than others which possess a high flame temperature 
with low. calorific power. e fuels containing 
oxygen, such as peat and carbon monoxide, do not 
require as much air for combustion, and, as a result 
of the smaller proportion of nitrogen to be heated, 
give a higher flame temperature. For example, 
100 grammes of the peat (as per table) give rise to 
28 volumes of gas at 2000 deg., while the St. 
Etienne coal gave 44 volumes at the same tempera- 


ture, 


The calorific power, which is so important, is | 


often in practice only that of the ‘‘net,” which 
is 6.82 per cent. less than the gross in the case of 
oak wood, and 1.52 per cent. less than the gross in 
Pennsylvanian anthracite. 

The exceptionally high temperature for acetylene 


analysis, the mode of combination of the elements 
having quite an important effect upon the final 
result. 





THE SALVAGE OF SHIPS. 


In the organisations of a great maritime industry 
there is no section of such absorbing interest or 
offering more romantic records than that asso- 
ciated with the salving of ships. On an average 
a thousand of the world’s ships are lost every year, 
the great majority of them irretrievably ; but a 
great number of vessels which have grounded or 
have been beached after collision, or have sunk from 
similar cause, are salved, and the operation often- 
times calls for pluck and resource: under suddenly 
developed difficulties, worthy of the highest com- 
mendation. The prominence given to the case 
of the sunken submarine boat A 1 was attributable 
in part to this British admiration of such qualities 
ar in part to the special nature of the craft ; but, 
after all, such work is not by any means extra- 
ordinary. Moreover, it is carried out by British 


pened to be at hand when the need arose. As a 
consequence it was somewhat hastily assumed that 
we were deficient as a great maritime nation in this 
respect. There was, indeed, a correspondence in 
the Times, written in the usual imistic strain 
of alarm so often adopted now by the increasing 
number of vaunters of foreign skill and energy. In 
view of this we have made an inspection of the 
equipment, and an inquiry into the work, of the 
Liverpool Salvage Association, which hasbeen in 
existence now for 47 years, and has done, in a 
successful manner, work of a most difficult kind, 
not only in British waters, but in almost all parts 
of the world. 

Before describing tlie work carried out in various 
typical instances, it may be'well first to refer briefly 
to the history and administration of the Assocvia- 
tion. Its aim is to render trained assistance in 
cases of shipwreck and stranding, and generally 
to assist in reducing losses by maritime disaster 
and other causes. It was in its earlier stages 
maintained by subscriptions from merchant ship- 
owners and underwriters, but continued success 
and satisfactory administration ultimately brought 
it to a self-supporting state. In 1881 it was incor- 
porated under the Companies Act, with a constitu- 
tion which provides that. no profit shall be distri- 
buted ; and it,is now directed by a committee repre- 
sentative of the Liverpool rine underwriting 
offices. The members of the wrecking staff are all 
salaried officers, specially trained by the. Associa- 
tion for their alr gq They are first appointed as 
assistants, and are only put.in independent charce 
of important operations when they have gained the 
necessary experience of the best known methods 
of procedure. The wreck officers now include 
Captains Fowler, McLellan, Young, Bachelor, 
Pomeroy, and Richards, all with long sea and 
salvage experience. Methods corresponding tu 
those usually adopted. by fire brigades are 
instituted, to insure the prompt despatch of 


appliances immediately on receipt of telegraphic. 


or telephonic news of disaster. Payment for work 
done is more frequently arranged on the basis of 
cost, wi'h reasonable charges for the hire of salvage 
steamers and plant and a- fee for management, 
rather than by direct contract. With the develop- 
ment of confidence in the enterprise of the Associa- 
tion, it is now generally realised that the former 
method does not involve the same limitations cs 
the latter. In cases, however, where the result 
appears doubtful, the Association reports to its 
employers as to the prospects of salvage.and the 
probable cost, with a recommendation as. to whether 
action should be taken ; but underwriters are left 
to make the final decision as to whether they 
will take the risk of proceeding, or will abandon 
operations and sell the wreck for its contents, As 
to the extent of work done, it may be said that last 
year the Association received instructions in 453 
cases, and the world-wide character of the work 
undertaken is suggested by the fact that a French 
steamer was floated on the Cochin-China Coast by 
an expedition sent out at the request of the French 
underwriters ; another steamer was floated under 
very similar circumstances on the coast of British 
Columbia ; three on the coast of Africa, four in 
Brazil, and five in the West Indies; and others 
upon the New Brunswick, Newfoundland, and 
Mexican coasts. 

The Association’s works and stores are at the 
Canning Pier-Head, close to the landing-stage on 
the Mersey, and here there are not only workshops 
for repairs and for making special appliances, but a 
very extensive equipment of. steam-pumps, cargo 
breaking-out gear, &c. On Page “a we reproduse 
in Figs. 1 and 2, photographs of the interior of two 
of eae stores, one cman portable pumps ia 
‘the other portable boilers Fis. 3 on Plate II., 
published with the present issue, shows a 12-in. 
centrifugal pump, boiler, and»gear-chest, thelatter 
containing, as on by the view, Fig. 4,vall the 
appliances for working the pump, The three units 
form a complete set, which may be deséribed as, 
typical of many others. The pump is mounted on 
wheels, and is always ready to = lifted j,#he boiler 
is of the locomotive type, with telescopic funnel, 
similarly equipped for ready movement; and the 
large box contains flexible steam-pipes, suction-hose, 
boiler - mountings, duplicate parts, tool - spannefs, 
&c. Thus in three lifts the 12-in. steam pump and 
complete appliances can be put on board the salvage, 
steamer. All pumps aré designed to insure quick 
movement and coupling, the gun-metal flanges on, 





organisations—a point which was lost = of at 
the time because a foreign wreck-raising ship hap- 





the rubber suction-hose have .each 4 groove with 
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rubber bearing, and if is only necessary to put 
the two flanges together and to turn drop-bolts 
into the slots in order to make the connection 
complete. A pump, boiler, and fitting-box can be 
prepared and at work at’a wreck within two hours 
after the arrival of the salvage steamer. The 
telescopic funnel of the boiler has a connection 
with the exhaust from the pumps to improve the 
draught. When the pumps and boilers have been 
put in position, the wheels are either removed or 
mounted on chocks, so that everything rests solidiy 
on a ship’s deck. 

All the working parts of the pumps are of man- 
ganese-bronze, and the cast steel is well painted, so 
that they may lie on a ship water-logged each tide, 
if necessary; without injurious effect. On the top 
of each centrifugal pump there is fitted a small 3-in. 
Worthington puinp, with the necessary suction and 
delivery pipes for draining purposes, or for priming 
the main pump at very deep lifts. The piping is 
of the flexible-rubber type, with galvanised steel 
internal bands, and copper is largely used for bands 
and foot-valves to sahdin weight and insure relia- 
bility and economy in working expenses. One 
or two of the dimensions and weights of this equip- 
ment may here be given... The boiler, which has a 
heating surface. of 678 square feet and a grate 
area of 15 square feet, weighs 5 tons 7 cwt. ; 
the 12-in, centrifugal pump weighs 3 tens 1 cwt. ; 
#nd the box containing the gear weighs 3} tons. At 
28-ft. lift the pump will raise 80U tons of water per 
hour, equal to 180,000 gallons ; a performance which 
was realised in the case of the raising of the Olan 
Grant, to whith’ We-shall réfer Tater. 

The Ranger may be déscribed as the typical sal- 
vage ship of the Association; it: was purchased 
some years ago from thé Admiralty, having for- 
meérly been a’gunboat, -Tt-had been stoutly built, 
but the” reconstructional Work and the re-equip- 
ment have cost a very ¢onsiderable sum of money. 
The Association recently purchased & gunboat of 
the same class—the Linyet—and it is intended 
that she shall also be reconstructed and equipped. 
The em al is a vessel of 157.5 ft. long by 29.5 ft. 
broad and 14.4 ft. deep. She is of composite build, 
with two thicknesses of teak, making 8 in. in all. 
The indicated horse- power of the new _ triple- 
expansion engine is 1020, and the speed attained 
from 124 to 13 knots. She has a complete instal- 
lation of electric light, the dynamo being of 150 
amperes, 65 volts, capacity. There are two 5000- 
candle - power arc-lamps, a 20,000 - candle-power 
search-light, together with large portable lamps and 
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‘Fic. 2. INTERIOR 
long cables, for transmitting current to run lights 
on board a ship when being salved. The electric 
lamps used by the’ divers are enclosed in thick 
plate-glass globes, ‘the wires passing through a 
stuffing-box of gun-metal; this has been found to 
work quite satisfactorily at adepth of 15 fathoms. 
Along the side of the salvage ship there are different 
connections for the submarine mains to the divers, 
so that there is no difficulty in providing sufficient 
light in the sunken ship. 

As to the pump equipment, there is a 12-in. 
pump mounted on the top of the boiler and engine 
casing. In addition to one 12-in. suction for 
the full capacity, there are six branches, so that 
suctions can be taken to different parts of the 
wreck if required. The total pumping: capacity 





OF BotLeR-STORE. 


which can be carried by the Ranger, if required, is 
equal to 4250 tons per hour. In the engine- 
room there is a donkey pump for fire duty, with 
connections on the deck. The pump is designed 
to throw a jet of water 100 ft. high from a nozzle 
23 in. in diameter. 

The workshop fitted_on board the Ranger has a 
good equipment of machine-tools. There is a hand 
and steam punching and shearing machine, the 
shears being 9 in. long. There are also several 
lathes. The tools are all driven from the shafting, 
which is operated by a small steam-engine. The 
Ranger is further fitted with powerful winches 
and derricks capable of lifting heavy weights. The 
masts are of double thickness of ‘steel, with an 
outside diameter of 22 in., and are each fitted 
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THE EQUIPMENT OF THE LIVERPOOL SALVAGE ASSOCIATION. 
(For Description, see Page 77.) 


PN ; Fic. 5.- Lone-Stroke Pneumatic Hammer. 





























SQ 
Y SSReSGranseannt 
i V4 dds RQ [Qa aynwww . —— 
' y WV My MAYS WAY aa 
id yy Y WPL : CR QQ MHAQAMA \ SS . 1 
J y ——— — ~ : ine 
— a ee... i ce a not LR 
; a ° Hee |: 
Uy j ; AE = 
Y, Y, ? =. 4 r- - — a ewes a oo anoan=e= ; 
UY = 8% ei oo Se es Co eee oe 
Yyy G y 7 = aetna: ee pe it~ } 
Yj, y — 4 
Yy —— GG \ SS WY NS 
UY Yy = YY WAALS MAA 8 AS 
Ye S SSS WN QA 
Yi Up SS 
Ve Y ; Y 
y Y 






Fig.M. - 
































Whee 
— 


Ceti, WM. 


TAPPING SOCKET 





}—— — 


(#332. @) 





40CK NUT ON 
VALWE SHANK 














be el HES eT 





eis INS ert loa ap 

he ag 71 ‘ 
Leeds a FT 
<5 pie ae 


eo 43 











Fic. 13. Fic. 14, 
Fics. 11 to 15. Pneumatic Hoist on THE ‘‘ RANGER.” 
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with two derricks capable of lifting 30 tons, ordi- 
nary steam-winches being used for this. purpose. 

The Ranger has also very heavy fairleads forward 
for lifting large weights out of ships. Portions 
of machinery are attached by cable to the fair- 
leads at low water, and the Ranger, by its own 
buoyancy, raises them by the rising of the tide, 
and drags them at high water into the shallow 
water. ‘Ihe process is repeated at each successive 
tide until the material is landed above low-water 
level. The vessel is also specially fitted for heavy 
towing-gear, and carries a steam-launch as tender. 
She also has Lyle’s line-throwing cannon and 
shoulder guns. 

The stores carried are of an interesting character. 
There is a complete outfit of cargo and ‘ break- 
out” gear, to deal with such cargoes as cotton, jute, 
grain, and coffee, which swell under water. Jute 
in bales, after being waterlogged for only three 
days, has broken the beams and stanchions, and 
raised the deck, with coamings and hatches, by 4 ft., 
even in a modern steel sailing vessel. Even when 
one bale has been removed, the expansion of the 
remaining jute has quickly closed up the void. 
This involves the carrying of the powerful ‘‘ break- 
ing-out ” gear, including heavy steel dogs of special 
design, operated by block and tackle from the 
salvage vessel, in order to break out, sometimes in 
pieces, the jute and other textile material. Wool 
and cotton, it may be incidentally mentioned, do 
not depreciate much in value owing to being water- 
logged. Wool salved off Cape Horn, for instance, 
has been dried in the Straits of Magellan, and 
when brought to Liverpool realised 75 per cent. 
of its full value. Tea, tobacco, American organs, 
furniture, and pianos not only involve considerable 
work in getting them out of the holds to lighten 
the ship, but are useless when recovered. In fur- 
niture not only is the wood damaged, but the glue 
dissolves. 

The ship carries an extensive equipment for 
divers, a notable feature being that the divers are 
able to communicate with the ship by telephone. 
The conducting wires are taken ky the air-pipes, 
instead of through the life-line, as is more fre- 
quently the case, because it was found that the 
latter was liable to break the connection. More- 
over, the divers use the life-line for passing tools 
and materials up and down. 

The Ranger also carries steel plates, bolts, rivets, 
and wrought-iron stanchions of various sizes for 
repair work. The lifting wire cables range up to 
Yin., witha breaking strain of 280 tons. There 
are also carried on board a number of Wells lights, 
to be used on a beach in the event of the electric 
light failing. Accommodation is provided on board 
the Ranger for 100 men, including blacksmiths, 
boiler-makers, engineers, and divers, as well as 
other artisans. 

The divers make very extensive use of pneumatic 
tools, and for this purpose an air-compressor by 
Messrs. Alley and McLellan, of Glasgow, has been 
fitted in the engine-room. It is of the vertical 
type, works up to 120 lb. per square inch, and 
is capable of discharging 252 cubic feet of free air 
per minute. 

The pneumatic tool equipment of thes.s. Ranger, 
supplied by the Consolidated Pneumatic Tool Com- 
pany, Limited, includes ‘‘ Little Giant” reversible 
and non-reversible drills for drilling in wood and 
metal, Boyer chipping and riveting hammers, a 
small pneumatic-geared ee hoist, a pneu- 
matic breast drill and a plug-drill for rock-boring, 


all of them a a pressure of 80 lb. to 100 1b. 


per square inch. Perhaps the most interesting fea- 
ture associated with these tools is that they work 
under water. It is not necessary to make any 
special alteration of the tool for subaqueous working, 
but in some cases, where the bubbles arising from 
the exhaust might cause inconvenience to the diver, 
or prevent him seeing the work, an exhaust pipe is 
fitted to the tool to car-y up the air to the sur- 
face. Another change which has proved mde 3 
is the attachment of a clip for holding the chisel | 
in the pneumatic hammers. Under ordinary con- 
ditions the chisel is not a fixture. The clip used 
consists of two pieces of steel bound round the nose of 
the hammer, and provided with twoslots. On each 
side of the chisel there are projections which fit 
into the slots, so that while there is no interference 
with the reciprocating action of the chisel, it is pre- 
vented from falling out. 

Most of the tools used are of the company’s stan- 
dard make, and it is not therefore necessary to deal 


occasions fully described them. The plug-drill is 
a Boyer hammer, having a piston diameter of 1,5, in. 
with a stroke of 3 in., and is fitted with an auto- 
matic ratchet for rotating the chisel simultane- 


by means of the usual toothed gearing), and the 
controlling-valves are actuated by eccentrics on 
the crank-shaft. The controlling-valves are con- 
nected by means of a yoke to a reversing-sleeve 


ously with the percussive action. This tool is| on the handle of the machine, and are thus capable 
used principally for boring holes in stone or rock, | of being directly actuated to reverse the direction 
so that blasting charges may be inserted. The of rotation to the crank-shaft. These valves have 
removal of parts of steel plates on sunken ships |a double set of ports adapted to co-operate with the 
will be described later. | air inlet or the exhaust ports or passages. 

The general principle of the Boyer chipping! The small automatic hoist has been in use for 
hammer was fully dealt with in ENGINEERING of | some time, and has given such satisfactory results 
February 25, 1898. The chief feature, we may | that it is now proposed to apply the principle to a 
again point out, is the cylindrical valve, which gives | hoist of much larger lifting power. This pneumatic 
the distribution of air, and therefore controls. the | hoist we illustrate on page 79. It is constructed 
movement of the piston. In all hammers the force |to handle loads ranging from 14 to 10 tons at a 
of the blow of the piston depends mainly upon its| speed of from 16 ft. to 4 ft. per minute. The 
weight and length of stroke. To secure weight | pneumatic motor lifts the load through a chain of 
with moderate diameter, the length of the stroke | gears (Fig. 11) cut from solid steel, which sustains 
has been increased, necessitating a piston-chamber | the load without dependence upon the brake ; but 
of maximum length. The tool, over all, is 13 in. |if the load remains suspended for any length of 
long. The diameter of the piston is 1,5 in., and the | time, involving a slight settlement, a brake is 
stroke 3 in. The valve-block, through which the | brought into action. This brake acts on a disc 
piston passes, has a length of 1} in., and its outside | keyed to the highest speed shaft or train of gears 
diameter is 2,3, in. The maximum diameter of the | by means of a leather diaphragm, which furnishes 
valve itself is 1,°, in., and its length 1}} in., while | the necessary resistance to sustain the load. Air is 
its weight is 1{ oz. The hammer under water | admitted to the back of the diaphragm by special 
makes approximately 1500 strokes per minute, and | ports cut in the main admission-valve, so arranged 
has been found to work most satisfactorily. | that when the hoist is shut off, air is pressing con- 

The long-stroke riveting hammer is a develop- | stantly on the back of the diaphragm ; but the first 
ment of the well-known Boyer hammer, and a longi- | movement of the ‘slide-valve tending to start the 
tudinal section is shown in Fig. 5, page 79. It | hoist releases the brake. 
consists essentially of a hollow barrel screwed into} The motor itself, which is shown in Figs. 14 and 
a socket formed on an extension of the handle. and | 15, consists of two double oscillating cylinders set 
carrying the working tool at the outer end. One |at-right angles in an air-tight case. There is no 
end of this tool is a sliding fit in the barrel, while movable valve mechanism, the oscillation of the 
the other end is of larger diameter, and has formed | cylinders opening and closing the ports. A small 
in it a broad circumferential groove, into which a| quantity of oil is kept in the cylinder-casing for 
spring clip enters, allowing the tool only a limited | lubricating the shaft, which dashes the oil also on 
backward and forward travel. The barrel contains | the valve-seats, and from thence the air carries it 
a heavy steel piston, which, when driven forward | through the inlet ports in a sufficient quantity to 
by the action of the air, strikes the tool, which | thoroughly lubricate the pistons. The air-ports 
transmits the blow to the rivet or other work. An | are controlled by a balanced slide-valve, which closes 
ingenious method is provided for preventing the | them when on a dead centre, and starts or reverses 
operation of the hammer, except when the tool is | the motor according as the slide-valve may be raised 
pressed well home to its work. The compressed |or lowered. The valve is operated by a lever, to 
air admitted in the first place by the piston-valve, | which chains are attached as shown in Fig. 13. 
controlled by the thumb-key in the handle, passes | When the lever is released, the valve is self-closing. 
along, as shown by the arrows, into the centre of | The cylinders are automatically adjustable to their 





with them here, especially as we have on previous | 


a spring-closed automatic valve. It escapes through 
a small hole shown in the side of this, into an 
annular chamber communicating with the atmo- 
sphere by a long passage drilled in the wall of the 
barrel, and terminating in the seating of the tool. 
If the tool is pressed up to its work, this hole will 
be closed by the radiated shoulder, and the air 
pressure will then act on the collar of the auto- 
matic valve, forcing the latter off the conical 
seat at its upper end. Air will then be able to 
find its way to the reciprocating valve at the 
back of the barrel, which controls its admission 
to either side of the piston. The latter valve 
is of very light construction, being little more than 
ashell. It is shown in section in the illustration 
by a heavy black line. Its internal bore is the 
same as that of the barrel, so that the piston can 
pass through it; and in passing on its backward 
stroke, the piston cuts off communication with the 
exhaust, consequently entrapping air behind itself, 
to serve as a cushion and prevent any blow on the 
rear end of the barrel. The air compressed in this 
way also moves the valve forward again to admit a 
fresh supply of air for the next stroke. 

The improved reversible drill illustrated in Figs. 
6 to 10, on page 79, has given very good results 
in working, not only in connection with the 
salvage of ships, but in subaqueous excavation. 
It resembles the ‘‘ Little Giant” drill externally, 
and also in regard to the arrangement of the 
air cylinders,and pistons. The valves, however, 
are of the oscillating or Corliss type. Fig. 6 is 
a section . through the drill, while Fig. 7 is a 
part section.through the top of the machine. 
Two arrangements are adopted, one in which 
the air pressure- is admitted to the working cy- 
linders through the interior of the valve, and is 
exhausted from the cylinder by passages in the ex- 
terior of the valve; this is the arrangement illus- 
trated. The other valve admits air pressure 
through passages in the exterior of the valve, and 
exhausts through the interior. This drill consists 
of an engine of the piston type, with fixed cylinders 
and cylindrical con trolling valves arranged at right 
angles to the cylinders. The pistons of the cylin- 
ders are connected, as usual, to the crank-shaft 
(which latter works the drill-spindle or tool-socket 


| valve-seats, the adjustment being made from the 
| outside of the casing. The cylinder trunnions are 
|of bronze, and the crank-shaft bearings and crank 
| connections are bronze bushed. The motor, of 5 
horse-power, having cylinders 43 in. in diameter, 
with a 3}-in. stroke, operates a shaft of 1} in. in 
diameter at a speed of 249 revolutions per minute 
when carrying its nominal load of 10 tons; but 
when running light, the speed is 440 revolutions 
per minute. This hoist weighs only 325 1b. 


(To be continued.) 








MARINE-ENGINE ECONOMY. 
To THE Epiror or ENGINEERING. 

Srr,—I notice in your issue of December 6 some further 
interesting information on the water consumption of war- 
ship engines. In the table given on page 22 the water 
consumption per indicated horse-power-hour for eight 
different reciprocating engines varies from 17.7 lb. to 
22.2 1b. at full load. Assuming that the water per indicated 
horse-power for the main engines only would be 1 lb. 
less, as shown on the trials of H.M.S. Hindustan (see 

age 866 of your issue of December 23), it will be 
found that the most economical reciprocating engine 
of large power tested for the British Navy in 1904 
consumes 16.7 lb. of water per indicated horse-power- 
hour, and this for a triple-expansion engine of over 
9000 indicated horse-power. In a letter from Mr. W. 8S. 
Hide, of Hull, on page 749 of your issue of December 2 
last, he states that he has obtained a consumption of 
10.6 lb. per indicated horse-power-hour for all purposes, 
or, say, 10.4]b. for main engines alone, the steam used 
for auxiliaries on a merchant ship not being nearly so 
heavy as on a warship. I believe Mr. Hide is connected 
| with the well-known firm of Messrs. Thomas Wilson and 
Co., Limited, of Hull, and I have no doubt he obtained 
his results from a very much smaller engine than one of 
9000 indicated horse-power. Mr. Hide’s result is no fairy 
tale, and can be repeated or.improved upon, and why not 
on a British battleship, which, it is to be hoped, has more 
highly-skilled supervision than any machinery afloat. | 
am absolutely confident that in a triple engine of 9000 
indicated horse-power, working with steam of 200 Ib. 

ressure, superheated about 200 deg. Fahr., the engine 
Sains suitably designed for it, the consumption weuld 
not exceed 8 Ib. a vated per indicated horse-power- 
hour, or, say, 9 lb. for all purposes. This prac- 
tically halves the steam, and, consequently, the coal! 
consumption. It seems inexplicable to an engineer, who 
is alsoa ratepayer, in view of the enormous sums of 
money spent in recent years in attempts to find out the 
| best type of water-tube boiler for warships, that the 
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immense advantages of superheated steam have not been 
fully recognised by those responsible for warship design. 
{ am not aware that any experiment on a large scale 
has been made within the last ten years by the Admiralty 
officials with the object of finding out the possibilities of 
working reciprocating engines with high temperature 
steam. I do not contend that again of half the weight of 
boilers and coal could be saved, but, looking at the 
problem in a reasonable way, the radius of action at full 
speed could be increased nearly 50 percent. with the same 
weight of coal, and about 25 per cent. of the weight saved 
in boiler room would be required for superheaters, feed- 
water filters, and alterations to design of cylinders to 
make them suitable for obtaining the most economical 
results, ordinary piston-valves and slide-valves only being 
required. It has still to be shown that the turbine in its 
present form is suitable for continuous work at high 
degrees of superheat, and, whilst experimenting is going 
forward in this direction, the writer ventures to hope that 
the Admiralty will see their way to give a fair trial on 
board ship to that practice which has now been in success- 
ful operation for a number of years on land—viz., the use 
of highly superheated steam in reciprocating engines. 


Tam, yours, &c., 
January 12, 1905. SuPERHEAT. 








TACHEOMETRY. 
To THE Epitror or ENGINEERING. 

Sirn,—The ‘‘ Notes on Tacheometry : A Comparison of 
Systems,” by Mr. Arthur L. Bell, which appeared in your 
issue of October 21, clearly explained the mathematics 
involved when the stadia staff is held (1) “‘ vertical,” or 
(2) “normal” to the line of sight. The latter part of the 
paper, from ‘‘ comparison of errors” onwards, shows how 
strongly the author favours the ‘‘normal” system ; and 
his examples appear so convincing that one feels justified 
in referring to ee in some detail, Jest the casual reader 
may take the author’s words more literally than he in 
tended, and may condemn a system which has long been 
used by good surveyors. 

From the figures it appears that a theodolite has been 
used, and from the “‘ arrangement of the field-book ” the 
constant added owing to the lack of an anallatic lens, 
seems to have been 1.3 ft. 

Equations (6) and (7) give for a ‘‘ vertical” staff the 
horizontal and vertical components as follows :— 


Hor. comp. =c cos 0 + kr cos? 0 (6) 
Vert. comp.=csin?@ + kr ine (7) 


and if, with an anallatic Jens, R =e + kr be read at 

once, these become without sensible error, seeing that c 
is small compared with k r:— 

Hor. comp. = R cos? 6 

R sin20 
9 


(6*) 
Vert. comp. = , or Rsin @cos@ (7*) 

Equations (8) and (9) give for a “normal” staff the 
components as follows :— 


Hor. comp. = R cos 0 + h sin 0 (8) 
Vert. comp.= Resin 6 — h cos 0 (9) 


The reduction of these last two (8) and (9) docs appear 
to involve more than the previous ones (6*) and (7*). 
Even with an ordinary slide-rule the work cannot be con- 
sidered ‘‘ exceedingly laborious,” seeing that the writer 
has recently had it done at the rate of ninety observations 
an hour by an assistant to whom the slide-rule was a new 
instrument a week previously. 

The example taken to compare the errors is rather an 
extreme case, owing to the unusually great vertical angle. 
None of the readings given in the ‘arrangement of 
field-book” show a greater error than 1.55 ft. with the 
vertical system and 0.71 ft. with the normal system, 
allowing a 3 deg. error on the part of the staff-holder. 

Besides, if the staff-holder has no method of checking 
himself, and depends entirely on his eye, he will probably 
make less error when attempting to hold the staff vertical 
than when attempting to hold it normal. If the staff is 
pr vided with a plumb-bob or spirit-level, he will probably 
10ld as accurately as with the author’s telescope directed 
towards the tacheometer. It is true that the “‘ tell-tale” 
will enable the observer to know whether the staff is 
being properly held ; but if he sees that it is not correct, 
there is difficulty in the case of a 1000-ft. sight in signal- 
ling what to do. An inclination of 3 deg. from the ver- 
tical is only likely to be the work of a careless staff-holder, 
even if there is is no plumb-bob or spirit-level on the 
stail; whilst an error of 3 deg. on the ‘‘normal ” staff would 
only expose to the observer a width of about } in. on the 
tell-tale, which, except with a powerful telescope, would 
scarcely be visible at 1000 ft. 

Many years ago the writer used, on the advice of a 
brother engineer, a simple tell-tale to fix on a ‘‘ normal” 
staff. It consisted of a piece of wood about 8 in. long, 
with a notch cut out of it so as to fit tightly on to the side 
of the staff (see Fig. 1). The ends were painted black, and 
the top and bottom white, and the staff-holder (a Kaffir 
boy) was instructed to look along the top towards the 
Instrument. If the observer saw white showing either at 
the top or bottom, he signalled to the boy. It served 
the purpose excellently, but for some years the writer 
has preferred to use a vertical staff. 

_to be accurate with a normally held staff the reading 
“ the axial web should be at the point which is normal to 
the line of sight—z.¢c., at the tell-tale. From Mr. Bell’s 
field-book this does not seem to have been done, as the tell- 
tale is probably fixed about the level, as shown in his 

'g.0—viz., 4.80—whilst the readings in column 5 (“‘height 
te 1 by middle hair”) all differ from one another. 
-\sculning that the tell-tale is at 4.80, in the third obser- 








vation the staff must have been about 1 deg. 14 min. out 
of normal to the line of sight. 

The author’s remarks about waving the staff to get the 
lowest reading make one again wonder why'a staff is not 
on the market with the base rounded from the front up 
towards the back, for the benefit of those engineers who 
like the staff to be waved. (See Fig.2) The error intro- 
duced in waving backwards would then disappear. At 
the same time one must take exception to the statement 
‘*the amount of error is the same, whether the reading be 
taken near the bottom, as shown, or near the top of the 
staff.” Ifthe width of the staff back to front be b, and 
the angle of inclination to the vertical be a, then, if the 
actual height of reading R be h, 

h=Reosa + bsina, 
and manifestly h will be greater than, equal to, or less 
than Rif R/} is greater than, equal to, or less than sin 
a/versin a. (See Fig. 3.) 
E.g., if R be 10 min., a 24 deg., h will be greater than R. 

It is probably correct to say that waving the staff is 
more frequently used for levelling than for tacheometry. 

Much might be written on Mr. Bell’s last sentence. 
To produce an accurate survey careful work must be done 






























Fig. 3. | 
a eae e-* ee 
i ecm — 
rt 
| 
‘ ot 
| 
5 ae 
f < ime hid> Ry; 
e s the d h2= Ro 
e thal 
_ ditt he < Ry 





both by the surveyor at the instrument and by the staff- 
holder. There is little doubt that the more responsible 
position is that of staff-holder. The surveyor at the 
instrument has to take the observation when the staff is 
held, and is supposed to do so accurately. He is almost 
in asimilar position to that of the shorthand clerk who 
writes to dictation. 

To an inexperienced staff-holder is frequently left the 
work of choosing where he is to hold the staff, which is 
unquestionably the work of the chief surveyor. The 
chief should direct the staff-holding, and rely on an 
assistant to take the observations accurately. A skilled 
tacheometrical surveyor can show details on a plan with 
a much smaller number of “sights” than an unskilled 
man is likely to take to show the same; and it is impos- 
sible to expect a surveyor whose eye is constantly at the 
telescope to direct staffmen at a distance, and to notice 
what features ought to be picked up, as rapidly as if he 
were free to move about with his staffmen. 


ours, &c., 
G. W. Herpman, Assoc. M. Inst. C.F. 
Transvaal Irrigation Department, Pretoria, 
December 24, 1904. 








THE COMPOUND STEAM-TURBINE. 
To THE Eprtor or ENGINEERING. 
Srr,—May I be allowed to make one or two remarks 
with reference to this article, the first part of which 
appears in your current issue ? 

n page 38, where the author deals with turbines in 
which energy is carried over as kinetic energy from the 
wheel-buckets to the next guide-blades, he says: ‘‘ As 
before, we may assume that k u units of heat are turned 
into work per stage.” Thisshould be (1-4) u units turned 
into work, or k u units wasted per stage. 

Further, in giving the heat units available at each of 
the wheels the author has for the last low-pressure wheel 


Aua 9766 1 
17,359 
This should be 
Auvse!2 y 
te led 


which agrees with the value 22.05, given immediately 
afterwards. 

In the investigation of the values of m and c on page 39, 
column 2, it seems to me that the various terms of the 
expression for the kinetic energy carried over—namely, 


Bl? sin? a + sin?(@ — a) — 2csinasin (@ — a) cos 0 | 
really belong to the bucket-wheel through which the 
steam has just passed previous to its entrance into the 
stage with which the author isdealing. If all the wheels 
in one section are alike, then this expression will hold 

as it is at present ; but even in the case in point the 
wheels of the last ten compartments vary in diameter 
slightly, and it would be possible to have a larger varia- 
tion than this, and also to have a difference in the blade 
angles. The value of m E is found to be, in the article, 





20.67 heat units, giving a value for c of 0.6986. If these 
are substituted in equation (9), the resulting value of Eis 
23.31 heat units, not 24.31, as stated. This, of course, 
chan the value of m from 0.854 to 0.888. Hence the 
8 fof issue from the guide-blades—not buckets, as in 
the article—is 0.942, that due to the thermo-dynamic head 
E=23.31 units. 

With regard to the total loss below the guide-blades, if 
the section were taken as a simple turbine instead of a 
stage of a compound one, the following may be of in- 
terest :— 


Referring to Fig. 5 of the article. 
Energy loss in the bucket = = (1 — e?). 
29 


Kinetic energy carried away = . . 
g 
Total loss = LU (2 - ce + vw), 
29 
But 
wee + — 2e18 cos, 
where 


8 = speed of the buckets, 


.*. Total loss= (22 + 3? - 
29 


2cls cos @). 


This is obviously a minimum when c = 1, as shown in 
another manner in the article. 
Yours faithfully, 
W. E. W. MILiincton. 

91, Bath-street, Rugby, January 16, 1905. 

[We have to thank Mr. Millington for pointing out the 
misprints and the numerical error in the value of KE, to 
which he calls attention above. He is also correct in 
stating that in the article the wheels of a set have been 
taken as identical, and that if this is not the case the 
expression given for the kinetic energy carried over 
applies in strictness to the previous wheel only. Never- 
theless, with the actual proportions used in practice, the 
error involved seems immaterial, but it is right that it 
should be borne in mind.—Ep. E.]} 





SIR W. T. LEWIS’S JUBILEE CELE- 
BRATION. 
To THe Eprror or ENGINEERING. 

Srr,—Referring to the account of this celebration in 
your paper of the 13th inst., and to your statement that 
Mr. W. 8. Clarke, the Mineral Agent of the Bute 
Estates, was the engineer to the East Bute Dock exten- 
sion and other works, I beg to state that the works were 
designed and carried out by my brother, the late Mr. 
William Williams, C.E., formerly of Cyfarthfa. The 
following extract from the Merthyr Express of January 
25, 1896, explains more clearly the nature of the works 
designed and carried out by my brother at Cardiff—viz. :— 

**EKarly in 1853 Mr. Williams left the service of Mr. 
Crawshay, and set up for himself as a civil engineer, and 
in the same year he obtained an appointment under the 
trustees of the Marquis of Bute to design and carry out 
the following works—namely, the West Tidal et sae 
with scouring reservoir (since absorbed in the Roath 
Basin), and five shipping staithes, also numerous bridges 
and viaducts, and twelve bridges and nineteen shipping 
staithes on both sides of East Bute Dock, with their 
necessary approaches and viaducts. These works were 
constructed to connect the Rhymney and Taff Vale Rail- 
ways with the East Bute Dock. The cost of the dock 
works amounted to about 250,000/., and the contractors 
were Messrs. Rennie and Logan and Messrs. Hemingway 
and Pearson. The original plans of these works are now 
in the possession of the trustees of the deceased gentle- 
man’s will. In carrying out these important works, Mr. 
Williams was engaged from 1853 to 1858. 

In justice to my brother’s memory, I shall be much 
obliged if you would insert this letter in your next issue. 

I am, Sir, yours faithfully, 
EuizA WILLIAMS. 
17, Courtland-terrace, Merthyr Tydfil, Jan. 16, 1905. 








Contracts.—The Holwell Iron Company, Limited, of 
Asfordby, Melton Mowbray, and 28, Victoria-street, 
Westminster, have secured the order for the cast-iron 
pipes required for contract No, 1 of the Bury and Dis- 
trict Joint Water Board, Lancs.—The British Electric 
Plant Company, of Alloa, N.B., have been awarded the 
contract by the Perth Corporation for a 500-kilowatt com- 
pound traction generator, together with engine, the 
combined set having an overload capacity of 600 kilowatts. 
This order follows on a 220-kilowatt set supplied by them 
about a year ago to the same station. 





Brooks’s Parapota Curve.—Graphical work which 
involves the use of other than straight or circular lines is 
much hampered by the difficulty of drawing such curves 
with any approach to accuracy. A free-hand sketch may 
be sufficient to illustrate the proof of some of the properties 
of the conic sections ; but when a graphical solution of a 
problem is required, some more exact method of drawing 
the curves is required. To meet this want, Mr. W. J. 
Brooks, of 33, Fitzroy-street, W., is supplying an accu- 
rately-cut parabola in transparent celluloid, having en- 


raved upon it the axis and /atus rectum of the curve. 

he units are in inches, so than the curve may be used in 
connection with ordinary squared paper for the solution of 
many equations with either real or imaginary roots; and 
besides its value in the study of conics, it will be found 
of considerable use to the draughtsman as a set-curve or 
square, 
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TRUCK OF 


CONSTRUCTED AT THE DUNKIRK WORKS OF THE AMERICAN LOCOMOTIVE 
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SIX-COUPLED PASSENGER LOCOMOTIVE. 


COMPANY, ENGINEERS, NEW YORK. 
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Fire-Box: 
Thickness of tube-plate_... Ae 
id door and cover-plates 
Tubes—material ah 


4 in. 


Charcoal iron 


pi number of ... fe ak 344 
we outside diameter of et 2 in. 

a length of ... ie 19 ft. 04 in. 
Heating surface in tubes ... - 3413 sq. ft. 
el » in fire-box os 184 _ ,, 
fe » total we “2 3597, 


We may observe that the boiler is supported some- 
what differently than is the custom in British practice, 
the expansion brackets or angles being discarded, and 
the boiler simply carried at the front and back of the 
fire-box by thin steel plates placed transversely across 
the frames, bolted to the foundation ring at the top 
and attached to cross-stretchers at the bottom. 
Similar plates on the second and third courses of the 
barrel also assist in its support, the front of the boiler 
being carried in the usual manner on the cylinder 
saddle (see Fig. 2). 

The ash-pan (see Fig. 2) is designed to retain all 
sparks and cinders falling into it, and at the same 
time allow sufficient air to enter under the grate to 
almit of proper combustion. Spaces for the admis- 
sion of air are provided all round the ash-pan, at its 
juncture with the foundation ring of the boiler, the 
daumper-doors usual in a British-built engine being 
absent. A door or trap is, however, provided at the 
bottom for the removal of the ash and cinders collected 
luring a run, this being operated in the running- 
si-d or where all danger from fire is eliminated. Such 
an arrangement is practically imperative on American 
ids, where a spark falling on a trestle bridge might, 

| probably would, in that dry climate, in summer, 

1 to the destruction of the structure. 

‘The main frames (Figs. 14 to 16, page 82) are steel 
wtings of the usual bar type, 44 in. in thickness, and 

d from the front of the engine to near the boiler 

idle-plate, where they are securely attached by bolts 
‘he rear portion, consisting of wrought-iron slabs2in. 
in thickness, which extend to the trailing buffer-plate. 
The axle-box guides for the trailing truck-wheels are 
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bolted to this part of each frame. The weight of the 
engine is distributed over all the axles by means of 
springs and compensating levers, the arrangement 
of which it is not necessary to describe, as it can be 
clearly seen in our general engraving. 

In accordance with the usual American practice, the 
cylinders are situated outside the frames, and each 
barrel is in one casting with its steam chest and valve 
chamber, and with half the saddle, the two castings 
being bolted together in the customary way. The 
cylinders are bored to 21? in. in diameter, a liner 
in. in thickness being then forced in, making the | 
effective diameter 204 in. The stroke is 28 in., 
and the valves, which are of piston type, are 11] in. 
in diameter. We illustrate these cylinders in Figs. 17 
to 23, on the opposite page. In design they are 
considerably in advance of the usual practice, the 
principal feature being the placing of the valve- 
chamber in the cylinder saddle, and, consequently, | 
nearer the centre of the engine. This arrangement 
admits of the use of a simple and more direct 
valve motion. The old double-ended rocker is elimi- 
nated, a simple lever taking its place, and it has been 
possible to place the whole of the motion between the 
frames. This latter is an undoubted advantage, for in 
designing a new engine pty such cylinders the posi- 
tion of the rocking-shaft or lever need not be taken 
into consideration when arranging the positions of the 
wheels, and consequently in many cases a better 
arrangement of them can be decided upon than was 
previously possible. 

The coupled wheels are 80 in. in diameter and 
carry a distributed load of 63.7 tons when the engine 
is in full working order, while the leading truck and 
trailing wheels are respectively 424 in. and 48 in. in 
diameter, the former carrying 10.1 tons, and the 
latter 11 tons. The total weight of the engine in 
full working order is 84.8 tons. On the present page 
we give views (Figs. 24 to 28) of the trailing truck. 
The wheels are provided with a radial axle-box, the 
design of which, and of the truck generally, is 
originally due to Mr. John Player, of the American 
Locomotive Company. This type of truck was de- 

















signed some years ago, and has now been adopted as a 
standard by the company. The leading truck, which 
can be seen on referring to the general drawing on 
our two-page plate, is of the ‘‘ Pony,” or Bissel, 
type. All the engine axle-journals are 12 in. in length, 
those of the leading axle are 64 in. in diameter, of the 
coupled axles 9 in., and of the trailing axle 7 in. in 
diameter. The wheel-base of the coupled wheels is 
14 ft., the total for the engine being 31 ft. 10 in., and 
for the engine and tender 57 ft. 3} in. 

, _ clearance limitations of the locomotive are as 
ollow :— 


Ft. In. 
Height ... ong on a ma 14 11 
Width ... “ i wn ou 9 ll 
Length over all ie ae si 67 
Total wheel-base sl ie a 57. «(3 


The tender, which in full working order weighs 
57.95 tons, is of the usual American type, and is 
carried on two four-wheeled bogies with diamond- 
pattern frames. Detailed drawings are given on 
page 86, Figs. 29 to 38 inclusive. The wheel-centres 
are of cast steel of spoke pattern. The tyres are of 
steel, and the diameter over the tread is 36 in. The 
axle journals are 54in.’ in diameter and 10 in, in length. 
Water space for about 6000 United States gallons 
(4800 English gallons) is sroviees, and fuel space for 
nearly 12 tons of coal. The -Westinghouse brake is 
in use on this engine. 

We are indebted to Mr. Charles Muchnic, of the 
American Locomotive Company, for the drawings 
from which the engravings illustrating the foregoing 
description have been prepared. 








DEVELOPMENT OF CANADIAN TrADE.—The Canadian 
Government have opened a City branch office at 73, 
Basinghall-street, E.C., for the supply of information 
regarding Canadian trade, the resources and products of 
the Dominion, and other matters relating to Canada. 
Personal interviews by appointment, with merchants 
and shippers can also be arranged. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 3. 

Tue year opens with conditions in the iron and steel 
industry more favourable than for many years. Buyers 
have been making heavy purchases for the last month, 
These purchases have been made to cover work in 
hand, and have been in no way speculative. The 
situation is satisfactory to steelmakers and buyers, 
though there is a probability that prices may move to 
a point during the next thirty days which will act as a 
discouragement to forward buying. Respecting this 
point, our best authorities incline to the belief that 
there will be very little overbuying or anticipation. 
The experience of recent years has demonstrated that 
the effort to control supplies has always crowded prices 
to a high pitch, and has created conditions which in 
the end proved disastrous. Within a year or two past 
a great deal of steel-making capacity has been created, 
and it is a profound conviction in the minds of all that 
this capacity is fully able to meet every demand. The 
railroads are good buyers, and especially in rolling- 
stock and locomotives. The larger en covery: | plants 
are booking contracts calling for work Saing the early 
spring and summer. The inconvenience which is most 
to be feared does not lie in an abundance of iron and 
steel material, but in securing deliveries of machinery 
and mechanical appliances. Even this capacity is 
sufficient for a year’s requirements, but there may be 
a good many buyers of equipment who will not feel 
able to wait their turn. Indications of this condition 
are observable in establishments turning out electrical 
equipment, and in heavy machinery to be actuated by 
steam. It is also apparent in car-shops, both lumber 
and steel. Railroad companies last year were unwise 
enough to postpone placing orders for the re-equip- 
ment of worn-out rolling-stock and engines. ‘hey 
will be obliged to wait their turn in some instances. 
The manufacturers and builders of steel cars are not 
able to accept all the business that is being offered, 
excepting on their own terms as to delivery. Mean- 
while, traffic requirements are crowding along, and the 
urgency for means of transporting freight is increasing. 

The United States Steel Corporation is piling up 
business at an enormous rate, and the statement has 
recently appeared that the orders now on the books of 
that concern amount to 5,000,000 tons. The actual 
amount is about 4} million tons. The company could 
easily reach the 5,000,000 ton limit were it so dis- 
posed, but that concern and other large producers are 
advising some of their urgent patrons to exercise a 
little patience, promising to take care of them as fast 
as possible. The most interesting feature of the market 
this week is the amount of business in structural 
material. * During all of last year there was a lack of 
snap and vitality in the structural mills, but within 
two or three weeks, orders, me gouary | for bridge- 
building, have been piling in, and that branch of the 
industry will, to all appearances, be soon loaded up. 

The position is satisfactory in all other directions. 
Preparations are being made to operate the ore mines 
of Pake Superior to their fullest capacity. The ore 
region is pretty well defined so far as the Lake 
Superior deposit is concerned, but mining experts, 
under the instruction of promoters of steel works in 
the farther west, are engaged in making surveys and 
borings, in order to determine the possibility of im- 
mediately utilising some known deposits of ore in 
Colorado, Certain great steel interests feel that it is 
necessary to find a source of supply independent of 
Lake Superior, and this is the problem in hand. 


January 10. 

Before the recollection of last year’s restricted pro- 
duction has grown dim, we are face to face with 
a demand for iron and steel products which is stimu- 
lating the investment of capital in the steel in- 
dustry on a large scale. These ups and downs in 
demand, and fallings and risings in prices, indicate a 
lack of foresight aud ordinary business prudence 
upon the part of the iron and steel manufacturing 
interests. It has always been so, and probably 
always will be. There is a struggle for Bessemer 
iron, and no prospect of immediate satisfaction. The 
furnaces are holding for 16 dols. per ton, and makers 
are looking for an advance to 17 dols. , and will probably 
get it. The finishing mills are beginning to be crowded 
with work. The great tube plant at Lorain, Ohio, has 
been ordered to work. The immense new plant at 
McKeesport for tube-makiog will not be completed for 
a year. At the same time there is a depressing influence 
at work in tubes, growing out of the decline in price 
of oil, which has stopped the boring of several thou- 
sand wells, These wells are from 6 in. to 8 in. in 
diameter, and the United States Steel Corporation will 
be the main loser. It has, however, an abundance of 
work on its books. On the contrary, boiler-tubes are 
in extraordinary demand, and prices have been ad- 
vanced 1 dol. per ton within a week. One reason for 
the increased demand is great losses in property due 
to the drought, which ruined a good many boiler-tubes. 
There is a rumour abroad to-day that a syndicate 
is to be formed, with a capital of 10,000,000 dols., 
which proposes to build a number of independent 





finishing-mills and blast-furnaces to supply a demand | 
which is looming up, and which, it is claimed, existing | 
capacity is not able to take care cf. 
Steel billets have been advanced to 23 dols. per ton, | 
and makers are unwilling to take orders for the second 
quarter of the year by reason of the possibility of a 
urther advance. Plates are expected to advance to 
62 dols. per ton, and some are already selling at that | 
price. Structural material is also moving up, and | 
some heavy bridge-building requirements are now} 
pending, which may result in business within the next | 
two weeks. Some of our large cast-iron pipe works 
have secured an immense amount of work, calling for 
100,000 tons of pig iron. The city of New Orleans 
will build lines calling for 30,000 tons of pipe. The 
iron has been bought at southern furnaces. Other 
large contracts have been placed aggregating the above- 
mentioned amount. Large sales of pig iron are being 
made, and prices are from 25 to 50 cents higher on 
foundry, forge, and basic iron than they were two weeks 
ago. This upward tendency does not unsettle the 
market as much as it would were not the majority of 
large consumers protected by contract. No importa- 
tions of English iron are looked for outside of two 
cargoes amounting to about 8000 tons, which will 
arrive during this month under the ‘‘ drawback ” 
clause. ‘The iron is to be used for castings which 
will be exported. There is very little animation 
in the pig-iron certificate market, but great activity in 
actual purchasing for immediate and remote wants. 
The tone of the market is improving, and it is generally 
conceded that a higher range of prices is the in- 
evitable outcome of the extraordinary consumption. 
In machinery lines the market is stronger, under the 
influence of the placing of several heavy contracts for 
steam-pumps, engines, boilers, sugar- house equipment, 
electric light requirements, and railroad machine-shop 
work. Rail s are heavy buyers of shop supplies, 
and for machine-shop equipment, and the orders for 
locomotives and cars still continue to bother the 
builders as to dates of delivery. 








Tue Tyne.—At the last meeting of the Tyne Com. 
missioners, a general report on the reconstruction of the 
pier, submitted by Sir J. Wolfe Barry and Messrs. Coode, 
Son, and Matthews, stated that an average of 228 men 
had been nae 4 during the past quarter, and that good 
progress had been made with all sections of the work. 
The total length of foundations completed to the close of 
1904 was 996 lineal feet, having advanced during the 
quarter 108 lineal feet. 


Srmpe-Sure in Cycies.—We are informed that the 
Cyclists’ Touring Club is about to make a serious effort 
to combat the side-slip difficulty, and proposes to offer a 
prize, or prizes, to the value of 200 guineas for the best 
means of preventing side-slip on bicycles as at present in 
general use. The conditions laid down provide that all 
entries, accompanied by full particulars and drawings, 
must be sent to the Cyclists’ Touring Club, 47, Victoria- 
street, London, 8.W., not later than March 31, 1905. 
An entrance-fee of one guinea, which will not be return- 
able, must accompany each device. The judges shall be 
appointed by the council of the Cyclists’ Touring Club, 
and their decision shall be final. The Cyclists’ Touring 
Club will make no claim to any patent right or property 
in any of the devices submitted. Forms of entry may be 
obtained from the secretary of the club. 


Ovr Locomotive Exrorts.—The year which has just 
closed was a distinctly emer Ba cemry for our loco- 
motive exports. The demand for British locomotives, 
which was never very strong in Europe, further declined 
last year in that quarter, and what was still more un- 
fortunate, the Australasian demand experienced a marked 
contraction. This was, to some extent, due to the fact 
that the recovery from the effects of the great and pro- 
longed drought in our Antipodean settlements was by no 
means so complete as had been anticipated; the fact 
cannot also be al ther overlooked that the Australasian 
and New Zealand Governments have shown a tendency 
to avail themselves of American locomotives. The value 
of the exports made in December was 230,292/., as com- 

red with 167,070/. in December, 1903, and 232,842/. in 

mber, 1902. The aggregate value for the whole of 
last year was 1,929,185/., as compared with 2,358,700/. in 
1903, and 2,299,1797. in 1902. In these totals three of the 
principal groups of colonies figured for the following 
amounts :— 


1904. 1903. 


£ £ 
492,315 590, 260 
570,425 588,041 
97,420 351,662 


Colonial Group. 





British South Africa 
British India oe 
Australasia .. 


The shipments of British locomotives to South America— 


principally to Argentina—were valued last year at 
377,0302., as compared with 217,493/. in 1903, and 159,899/. 
in 1902. It will be seen that, but for the good South 
American demand, the falling off in last year’s locomotive 
exports would have been more serious than it actually 
was. The combined exports to South America and the 

colonies . last year showed a total value of 





are 
,537,190/., or more than three-fourths of the value of the 
whole ship rents to the world for the twelve months. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—When the market opened 
last Thursday the tone was firm, but prices became irregu- 
lar, and latterly the close was quiet, only a moderate busi- 
ness having beendone. In theforenoon, Cleveland warrants 
opened at 493. 10s. cash, at which price business was done, 
transactions also taking place at 49s. 10d., 49s. 104d., and 
493. 94d. eight days, and at 503. and 49s. 114d. one month. 
Sales took place at 503. 44d. to 503. 6d. to 50s. 2d. three 
months. In the afternoon prices had declined a little; but 
Cleveland warrants were dealt in at 49s. 7d. and 49s. 8d. 
cash, and 49s. 104d., 493. 10d., and 49s. 11d. one month. The 
close came with buyers at 49s. 7d. cash and 493. 10d. one 
month, sellers being 4d. more. Standard foundry iron 
changed hands at 493. 104d. three months, with sellers over 
at that price, buyers offering 493. 9d. Hematite iron was 
offered at 583. 7d. one month. On Friday forenoon the 
market was active, but weak intone. Cleveland warrants 
were dealt in at 493. 6d. to 49s. 4d. cash, and 493. 7d. and 
493. 74d. one month. Hematite was offered at 58s. 6d. cash, 
and standard foundry iron was dealt in at 49s. 9d. three 
months. The turnover was about 6000 tons. The after- 
noon session found values of Cleveland warrants still 
weaker, declining 5d. to 48s. 1ld. cash and 49s. 2d. one 
month. About 13,000 tons changed hands. The loss on 
the day was 84d. per ton for cash and 8d. per ton for 
one month. Hematite was quoted at 58s. 6d. one month. 
Irregular prices were the rule on Monday’s market, and 
quite 18,000 tons changed hands in the forenoon. Open- 
ing at 48s. 10d. cash, Cleveland warrants closed with 
sellers at 49s., transactions also taking place at 48s. 9d. 
and 493. 2d. seven days. One month iron fluctuated 
from 493. 2d. to 49s. to 49s. 5d., and closed with sellers 
at 49s. 34d., while dealings took place at 493. 3d. to 
49s. 6d. three months. Standard foundry iron realised 
493. three months, and hematite was quoted 58:. 6d. 
one month sellers. In the afternoon the market was 
dull, and only some 6000 tons were dealt in. Cleve- 
land warrants dropped to 48s. $4d. cash, and forward 
iron opened at 49s. 34d., but eased off to 49s., then, 
touching 493. 1d., closed at 49s. Od. one month 
buyers. When the market opened on Tuesday the 
tone was again flat, but quite a good business was 
done, the turnover being about 18,000 tons. Cleveland 
warrants were easier at 48s. 74d., and then declined to 
48s. 6d. for cash and six days, while 48s. 7d. was paid for 
thirteen days. Forward iron was irregular, the prices 
being 48s. 94d., 48s. 10d., 48s. S4d., 48s. 9d. one month, 
and 49s. for middle March, April, and May. Standard 
foundry iron was dealt in at 48s. 9d. three months. At 
the afternoon session Cleveland warrants were again 
irregular, but a slight recovery in price was obtained, and 
the close found cash buyers at 48s. 7d., and sellers at 
48s. 74d.; while one month buyers were 48s. 10d., with 
sellers 4d. more. Business was done at 48s. 44d. and 
483. 7d. cash, and at 48s. 9d., 48s. 74d., and 48s. 10d. 
one month, with 2000 tons at 48s. 9d. three months. The 
turnover totalled 12,000 tons. This morning the market 
was quieter than it has been for some time ; and although 
the tone was dull, with a downward tendency, prices of 
Cleveland warrants showed little change. The turn- 
over was about 6000 tons, all for forward delivery, 
there being no cash transactions. Prices were 48s. 8d., 
48s. 64d., and 48s. 74d. one month, and 48s. 6d. to 
483. 5hd. five days. Hematite was quoted nominally 
at 57s. buyers, and 58s. sellers one month. In the 
afternoon Cleveland warrants were again easier, and 
about 8000 tons changed hands. The prices were 48s. 44d. 
and 48s. 5d. cash, 48s. 74d one month, 48s. 6d. nine 
days, and 48s. 44d. five days. Three months’ iron was 
offered at 48s. 104d., but no transactions took place, and 
the market closed with buyers at 48s. 4d. cash and 48s. 7d. 
one month, sellers being 1d. more in each case. Standard 
foundry iron was dealt in at 48s. 9d. three months. The 
quotations for warrant and makers’ iron are:—Clyde, 
58s. 6d. ; Gartsherrie, 59s. ; Summerlee, 60s. 6d.; Lang- 
loan, 64s. 6d. ; Coltness, 65s. 6d. (all shipped at Glasgow) ; 
Glengarnock (shipped at Ardrossan), 58s. 6d. ; Shotts 
(ship at Leith), 59s.; Carron (shipped at Grange- 
mouth), 59s. 6d. 


Sulphate of Ammonia.—The tone of this market is at 
present fairly calm, no great amount of business being 
reported. he values remained practically unchanged 
until to-day (Wednesday), when the current quotation was 
13/. This advance was due to a circular just sent out by 
the Bochum Syndicate, which controls the sale of sulphate 
in Eastern Germany. The circular states that, owing to 
the strike of the Westphalian coal-miners, the syndicate 
may not be able to fulfil its contracts. 


Scotch Steel Trade.—There is at present no great stir in 
the local steel trade, although a few new inquiries have 
lately come forward. The time, however, cannot be very 
far off when the new work recently contracted for will 
require to be specified. Raw material still maintains a 
high standard of price, and consequently the quotations 
for steel are still unchanged. 


Glasgow University Enginecring Socicty.—Last Friday 
Professor T. Gray, of the Glasgow and West of Scotland 
Technical College, delivered a lecture to the members of 
this society on ‘‘Gas-Producers.” The lecturer dealt 
with the various chemical changes in coal when heated 
to different temperatures, and by means of diagrains 
showed how gas is obtained under different conditions. 
By the aid of lantern slides the professor showed the d:!- 
ferent forms of gas-producers. 


Institution of Civil Engineers.—-The third gener! 
meeting of the Glasgow Association of Students of tiie 
Institution of Civil Engineers was held on Monday, with 


| the president, Mr. J. E. Harrison, M. Inst. C.E., in te 
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chair. An interesting paper on “‘Steelwork Erection— 
Connel Ferry Bridge,” was read by Mr. J. Frederick 
Black, B.Se., Assoc. M. Inst. C.E. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Iron and Steel Institute.—A meeting of the district 
members of the Iron and Steel Institute was held at the 
Cutlers’ Hall, Sheffield, on Monday, to consider the pro- 
posal that the autumnal meetings of the Institute should 
. held in Sheffield. The meeting was convened by Mr. 
J. D. Ellis, J.P., and Mr. R. A. Hadfield, J.P., presi- 
dent-elect, and there was a large and thoroughly repre- 
sentative attendance. Amongst those present were the 
Lord Mayor (Alderman.J. Jonas), the Master Cutler (Mr. 


G. Hall), who presided, Mr. R. A. Hadfield, Colonel Her-| § 


bert Hughes, and representatives of all the leading firms. 
Mr. B. H. Brough (secretary to the Institute) was pre- 
sent. The Lord Mayor was asked to preside, but although 
he declined, he promised to give members a civic recep- 
tion at the town hall. Mr. Hadfield, in moving a resolu- 
tion formally inviting the Institute to Sheffield, said the» 
had had some very excellent promises of financial sup- 
port. Five or six of the largest local firms had guaranteed 
very handsome sums towards expenses. It was necessary 
to have a guarantee fund as large as possible, so that 
Sheffield might entertain the Institute in a manner worthy 
of its traditions and reputation. One of the most success- 
ful meetings of the Institute was that held at Manchester, 
but he thought Sheffield ought to go one better even 
than Manchester. There a financial guarantee was 
subscribed by about 200 names, and not more than 
50 or 60 per cent. was called up. Mr. R. Colver 
(Messrs. Jonas and Colver) seconded the motion, which 
was carried. Colonel Hughes was elected chairman 
of the general committee, with Mr. J. Rossiter Hoyle 
(of Messrs. T. Firth and Sons), Professors Arnold 
and McWilliam, of the University College, as hon. secs.; 
and M. Frank Huntsman as treasurer. Committees were 
elected, and it was decided to commence the meetings on 
Monday, September 25. Professor Hicks said the new 
University College buildings would be completed and in 
occupation before then, and he was sure the council would 
be only too glad to allow the Institute to use them for 
their meetings. The buildings would furnish excellent 
accommodation for all they required. The intimation was 
very cordially received. 

Messrs. Cammell, Laird, and Co.—Messrs. Cammell, 
Laird, and Co. have called a meeting of their shareholders 
to obtain their sanction to the purchase of the Workington 
Harbour and Lonsdale Dock undertaking from Lord 
Lonsdale’s trustees, and to construct a dock and carry out 
other works. The consideration is 100,000/., of which 
Lord Lonsdale’s trustees retain 75,0007. at 34 per cent. 
The development of the dock and harbour will be to the 
advantage of the company’s business in Cumberland. 


The Iron and Steel Trades.—There is a good demand 
for pig iron, and makers are asking increased prices, 


and in most instances are obtaining them to the extent| p 


of 63. a ton extra. In some cases they are quoting prices 
that render business out of the question. This is done to 
avoid over-committing themselves. The finished iron de- 
partment is not as satisfactory as could be desired. The 
Swedish market continues in a very unsettled state, both 
with regard to demand and prices. Brands that are in 
special favour, and are required for high-class naval work, 
are scarce and dear, but commoner qualities are plenti- 
ful. As a rule Sheffield consumers have very fair stocks 
on hand. The moulding and engineering works are 
generally only moderately employed. 


South Yorkshire Coal and Coke Trades. — There has 
been a distinct improvement in the demand for house 
coal, brought about by inclement weather, and prices are 
firm. The steam coal branch is keeping up much better 
than was expected. A very large tonnage is going to the 
ports and to the railway companies’ depéts. There is 
also more doing in manufacturing fuel. Gas companies 
are taking their full contract quantities, and in some cases 
beyond them. Coke for steel-melting purposes is in 
increasing request, and blast-furnace qualities are going 
freely, 








Stream Moror-CarriaGEs ON Foreign Raitways.— 
The use of self-propelled carriages is steadily developing, 
not only in this country, but on foreign railways, and it is 
gratifying to note that our manufacturers are taking a 
prominent place in this new departure. It is only the 
other day since we notified that the Wolseley Company 
were supplying machinery for American cars, and now 
we learn that a contract for the supply of three cars for 
Havana has been placed with Messrs. Beyer, Peaccck 
and Co., Limited, of Manchester, who bave given very 
careful consideration to the design of such steam motor- 
arriages. 


AvuToMATIC SPRINKLERS. —The British Fire-Prevention 
Committee, 1, Waterloo-place, Pall Mall, have issued a 
vainphlet in which they give the results of che fire tests 
they have carried out with Albion automatic sprinklers. 
in July 28, 1904, the tests madé with the sprinkler dry 
howed the sprinkler to open in 364 minutes, at a tem- 
erature of 208 deg. Fahr. ; when charged with a head of 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a moderate attendance on ’Change here, and the weekly 
market was lifeless. Buyers and sellers entertained 
very different ideas as to the values of pig iron, and they 
did not come together at all readily, with the result that 
next to no business was done. No. 3 Cleveland pig 
was offered for sale by both makers and merchants at 
48s. 6d. f.o.b., but buyers were not forthcoming. No. 4 
foundry was on sale at 47s. 6d.; grey forge, 45s. 6d.; 
mottled, 443. 9d.; and white, 44s. East Coast hema- 
tite pig was also cheaper, mixed numbers being some- 
what freely offered at 54s. 6d. for early delivery. 
panish ore continued strong, Rubio of 50 per cent. 
uality remaining at 15s. 6d. ex-ship Tees. To-day 
the market was in a most unsatisfactory state. No inclina- 
tion was shown to do business, and w further marked 
downward movement was shown in quotations. Whilst 
the generally recognised market rate of No. 3 g.m.b. 
Cleveland pig iron was 48s. 3d., as low as 47s. 6d. was 
whispered, and, in fact, orders might have been placed 
at the latter figure. There were really no quotations 
for the lower qualities, as they were not saleable. 
Mixed numbers of East Coast hematite dropped to 543. 
Traders regarded the position, so far as Cleveland iron 
was concerned, as, to say the least of it, discouraging, 
and pointed to the fact that the warrant stores were 
being added to systematically by at least 1500 tons per 
day. A less despondent view, however, was taken with 
regard to hematite pig, the prevailing idea being that the 
depression was likely to be of short duration, and that a 
revival would occur very shortly. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry present few new features. 
The unfortunate turn taken in pig iron has checked the 
further promised improvement in the finished iron and 
steel trades. Producers, however, are now fairly well 
situated, and the recently advanced quotations are fully 
maintained. Market rates now stand : — Common 
iron bars, 6/. 7s. 6d. ; best bars, 6/. 17s. 6d.; iron ship- 
plates and iron ship-angles, each 6/. 7s. 6d. Steel ship- 
plates, 5/. 17s. 6d.; steel ship-angles and steel jvists, each 
5l. 5s.; steel boiler-plates, 7/.; steel sheets (singles), 
71. 5s.; steel sheets (doubles), 77. 15s.; and heavy sections 
of steel rails, 4/. 10s.—all less 24 per cent. discount, except 
rails, which are net at works. O!d material isfirm. Light 
iron scrap is 26s.; heavy iron scrap, 52s. 6d.; light steel 
scrap, 303.; heavy steel scrap, 52s. 6d.; o!d iron rails, 
62s. 6d.; and old steel rails, 52s. 6d. 


Coal and Coke.—The trouble in Westphalia is causing 
excitement in the fuel market. Inquiries for coal for 
shipment are both numerous and pressing, and quota- 
tions are naturally advancing. It is really impossible to 
fix prices, as they fluctuate very considerably. Coke is 
not much affected. The local demand continues good, 
and average blast-furnace qualities keep at 152. delivered 
ere. 








Lunt-Gauces ror WHITWORTH Bo._ts AND Nuts.— 
The Engineering Standurds Committee have taken the 
important step of offering substantial prizes for limit- 
gauges, or designs for ara a suitable for ensuring 
interchangeability in Whitworth bolts and nuts. Un- 
fortunately, the Whitworth thread is not well adapted 
for accurate reproduction in quantity. Yet as this is the 
recognised British standard, the committee could not well 
ES it by and establish a new type, and they have thus 

ad to make the best of a bad bargain. Otherwise there 
would be much to be said in favour of a thread of the 
Continental pattern, which is rounded at the bottom to 
any convenient curve, and is flat at the top. Fo~ equality 
of bearing surface the thread has to be cut deeper than is 
necessary with the Whitworth form ; but it is practically 
certain that in practice Whitworth threads do not bear 
at the top and bottom. We understand that the limit in 
diameter which the committee have in view is , jh; in., 
and the limit error for the pitch is to be , ;55 in. per 1 in. 
of thread. Full partieulars can, however, be obtained on 
application to the secretary, at 28, Victoria-street, 8.W. 





Exrecrric Power 1N THE Nortu.—The Sunderland 
District Electric Tramways Company, Limited, has 
arranged a contract for the supply of power to the im- 
portant collieries in the county of Durham, belonging to 
the Lambton Collieries, Limited, managed by Sir James 
Joicey, Bart., M.P:, and formerly belonging to the Earl 
of Durham, with Mr. A. Kirkup as chief mining engineer. 
It is proposed to use the power for hauling, pumping, 
coal-cutting, on , and winding purposes, as well as for 
the engine works at Philadelphia. These collieries employ 
sver 10,000 men, and havean output of over 3,000,000 tons 
per annum, besides employing a large fleet of steamers. 
It is proposed to erect a large central power-station, on 
five acres of land, at Philadelphia, from which power will 
be taken to the collieries ; and, in addition, tramways—of 
which over 12 miles are now fully completed—will also be 
supplied. It is further proposed to;supply power for 


electric lighting in the urban districts of Houghton-le- | 


Spring and Hetton-le-Hole, and in the rural district of 





vater of 29 ft. the sprinkler opened in 36 minutes, the 
emperature being 204 deg. Fahr., and the testing-box was 


lled with streams of water.’ In tests of sensitiveness | 
wo sprinkler heads inverted opened in 4 minutes; two | 
prinkler heads pendent opened in 3 and 3} minutes. | 
ther tests were carried out the same day, and on} 
\ctuber 26 last, to UJustiate the working of sprinklers in 
re prevention. 


Easington. The power-station being close to the pit’s 
mouth, coal will be produced under the most advantageous 
conditions, and at a minimum cost to the consumer. The 
contract has been arranged by Messrs. Harper Brothers 
and Co., Consulting Engineers, London, and Messrs. 
Balfour and Son, Engineers, Newcastle-on-Tyne. An 
immediate start is to be made with the construction of the 
power station. 





NOTES FROM THE SOUTH-WEST. 


_ Cardiff.—The strike in the Westphalian coal field has 
imported additional strength to the steam-coal trade. 
Quotations for large steam coal have ruled firm ; there has, 
however, been only a restricted inquiry for deliveries at 
comparatively distant dates, and this is taken to show 
that buyers who can afford to wait are holding off in 
anticipation of lower prices. The best large steam coal 
has ranged from 13s. to 14s. per ton, while secondary 
qualities have brought 12s. to 12s. 6d. per ton. There 
has been a fair inquiry for household coal, which has 
songed from 13s. 6d. to 14s. 6d. per ton, while secondary 
ualities have brought 103. 6d. to 13s. per ton. No. 3 

hondda large has made 13s. 3d. per.ton. Foundry coke 
has been quoted at 18s. to 18s. 6d. per ton, and furnace 
ditto at 16s. 3d. to 163. 6d. per ton. As regards iron 
ore, Rubio and Almeria have made 14:, 6d. to 14s, 9d. 
per ton, upon a basis of 50 per cent. of iron, and charges 
including freight to Cardiff or Newport. 


Barry.—The exports of coal and coke from Barry last 
year were 9,115,260 tons, as compared with 8,840,976 tons 
in 1903, showing an increase of 274,284 tons. The imports, 
which were of a miscellaneous character, amounted last 
year to 423,827 tons, as compared with 389,595 tons in 
1903, showing an increase Jast year of 34,232 tons. 


The Swansea Valley.—The steel works of the district 
have shown activity, but in the tin-plate trade some of 
the mills have been only partially employed ; this was 
due, however, to some extent, to a shortage of tin bars. 
There has been some improvement at the semi-bitumi- 
nous collieries of the district. 


Dowlais.—The Goat Mill has been in full operation 
through a sustained demand for steel raila, which has 
been assisted by a substantial order from Egypt. The 
Big Mill has been well employed upon fish-plates and 
colliery rails of short lengths. The furnaces have also 
given good yields. 

South Wales Coal and Iron.—The shipments of coal, 
foreign and coastwise, from the six principal South Wales 

rts—Cardiff. Newport, Swansea, Port Talbot, Neath, and 

lanelly—last year were 25,142,977 tons, as compared with 
24,170;283 tons in 1903, showing an increase of 972,604 
tons. Cardiff contributed 619,709 tons to this increase ; 
Newport, 214,845 tons; Port Talbot, 20,865 tons; and 
Llanelly, 42,436 tons. On the other hand, the shipments 
from Swansea fell off 97,526 tons, and those from Neath 
15,421 tons. The shipments of coke from the six ports 
last year were 95,705 tons, as compared with 101,193 tons ; 
those of patent fuel, 1,223,304 tons, as compared with 
945,097 tons; and those of iron and steel, 110,790 tons, 
as compared with 106,921 tons. The exports of coal from 
Cardiff last year were 17,479,504 tons; from Newport, 
4,084,341 tons; from Swansea, 2,042,815 tons; from Port 
Talbot, 923,069 tons ; from Neath, 279,997 tons ; and from 
Llanelly, 3,332,251 tons. The shipments of iron and steel 
from Cardiff last year were 47,662 tons; from Newport, 
42,386 tons; from Swansea, 20,742 tons; and from Port 
Talbot, Neath, and Llanelly, nil. The shipments of coke 
from Cardiff last year were 41,760 tons; from Newport, 
8802 tons ; from Swansea, 21,217 tons ; from Port Talbot, 
13,926. tons; and from Neath and Llanelly, nil.‘ The 
shipments of patent fuel from Cardiff last year were 
473,530 tons ; from Newport, 57,246 tons; from Swansea, 
581,860 tons; from Port Talbot, 116,668 tons; and from 
Neath and Llanelly, nil. 








University CoLiteck, Lonpon (UNivexsity or Lon- 
poNn).—At the Session of Council held on Monday last, 
the 16th inst., the plans for the new Medical School and 
Nurses’ Home, which the Council are enabled to build by 
the munificent donation of Sir Donald Currie, were 
finally approved. .The architect is Mr. Paul Waterhouse, 
FR.LBA. The report of Sir Aston. Webb, the arbi- 
trator in the limited competition that has been held for 
the plans of the new buildings of University: College 
School at Hampstead, was read, and, in accordance with 
the arbitrator’s recommendation, the Council selected the 
plans of Mr. Arnold Mitchell, F.R.1.B.A.,° and ap- 
pointed him architect for the buildings. 





AGRICULTURAL ENGInEs.—Although there was some 
falling off in the exports of agricultural engines ‘from the 
United’ Kingdom in December, the past year closed 
satisfactorily, upon the whole. The value of the engines 
exported in December was 45,043/., as compared with 
60,5152. in December, 1903, and 29,1327. in December, 
1902. The aggregate value of the exports for the whdle 
of last year was 932,557/.. as compared ‘with 876,101/. in 
1903, and 631,7362. in 1902. The colonial demand for 
British agricultural engines was represented during tLe 
last three years by the following values :— 








Colonial Group. | 1904, 1903. | 1902 
£ £ £ 
British South Africa = ..| 15,549 26,953 18,546 
| British India ne. 4? 10,494 | 13,269 


| Australasia oe “e --| 87,38 77,967 | 35,880 





It will be seen that the improvement in the demand 
last year occurred princi 7 in Australia and New Zea- 
|land ; this result is probably partly attributable to the 
| recovery of the agricultural industry of Australia through 
\the breaking up of a prolonged drought. Agricultural 
| engines were exported to South America last year to the 





| 


D. | value of 93,933/., as compared with 79,4277. in 1903 and 


| 35,726. in 1902. European countries took agricultural 
enzines to the value of 576,957/. last year, as compared 
| with 570,C2%, in 1903 and 454,324/. in 1902, 
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NAVAL LESSONS FROM AMERICA. 

We have from time to. time, during many _ years 
past, drawn useful lessons from the annual report 
of the Chief of the Bureau of Steam Engineering 
of the United States Navy Department, and have 
often expressed regret that the corresponding high 
official in our own system of naval administration 
—the Engineer-in-Chief at the Admiralty—has not 
a like opportunity of making his views known to 
the public. The American report is addressed to 
the Secretary of the United States Navy —the equi- 
valent to our First Lord of the Admiralty ; but as 
it is printed and issued broadcast, it is practically 
an appeal to the American people. By it the chief 
of the Engineering Section of the United States 
Navy —-at present Rear-Admiral C. W. Rae—can 
make his views known; and if defects he has 
pointed out are not remedied, or improvements he 
has suggested are not adopted, he stands absolved 
from responsibility. On the other hand, if he fails 
in either of these matters, the public know who is 
at fault. 
In our own system of naval administration the only 
way in which the Engineer-in-Chief can put himself 
on the same footing is by resignation ; a self-sacrific- 
ing and heroic remedy, which no one expects an 
Engineer-in-Chief to adopt, unless principles of 
the gravest moment are involved. In this way re- 
sponsibility disappears, trickles away, as it were, 
and is lost in the arid sands of officialdom. Atthe 
Admiralty the Controller, who knows next to 
nothing of engineering, is responsible to the First 
Lord, who knows less; and the First Lord is re- 
sponsible to Parliament, which is irresponsible in 


is responsible to the Controller, but Controllers 
never stop long enough in office to make their dis- 
pleasure a permanent matter. If they are of a 
reforming disposition—a phase that may be mani- 
fest in early days of oftice—or if they are merely 
irascible and crotchety, the permanent official 
need only bow his head to the storm ; or, perhaps, 
rather, turn up the collar of his coat as passive 
resistance against it. The gallant admirals who fill 
for so short a time the position of Controller do 
not, as we have said, know enough engineering to 
be really effective ; they cannot probe things to the 
bottom , So of the entanglement of detail. 

All this naturally tends towards inefficiency. It 
is unpleasant to find fault publicly, especially so te 
pillory a‘fellow official.. It is only the public that 
can effectually bring home to. public officials the 
seriousness of shortcomings ; publicity therefore is 
the corrective to the inherent defects of ofticialdom. 

So much as to our own system, which has led 
to dangers that might have become catastrophes 
had not good fortune so often befriended us. . Of 
late we have had, happily, some vigorous, and 
talented officials in high oftice at the Admiralty, 
and these have done excellent .work.in spite of the 
limitations under which they laboured. The public 
cannot depend, however, on always being sq well 
served, and a bad system must, sooner or later, 
bear bad fruit. The virtue of publicity is that it 
makes the best men known; or, at any rate, it 
weeds out the inefficient. The cry for secrecy is 
generally the cry of vested interests; and there 
should.be no vested interests in. the service of the 
State. 

It is difficult just now to speak or write on naval 
affairs without dragging in the war in the Far 
East ; but there we have had most striking lessons 
of the importance of personnel which we cannot 
afford to neglect; indeed, they are the main 
lessons, for we have gained comparatively little 
fresh knowledge of the relative values of ships 
and their armaments. The Japanese have beer 
straining every nerve to train their sailors to the 
highest pitch of efficiency. The Russians cannot 
be said to have followed the same course, and the 
result was plainly seen in the first great act of the 
war—the surprise and torpedoing of their ships off 
Port Arthur in February last. Our concern now 
is more, particularly with the engineering depart- 
ment, but though we hear little of that section of 
the personnel in the Navy in the present war, we 
may be sure that in the case of Japan its members 
were equally efficient with the other branches, 
otherwise success could not have attended Japanese 
arms. i! 

The report of the. American Engineer-in-Chief 
for 1904,° recently ‘issued, has’ a good deal to 
say on this question of engineering ,personnel ; 
and we are surprised to find there is so much 
need for saying it. ‘A modern navy,” he says, 
‘** without an efficient engineering personnel is de- 
ficient in one of its prime requisites, and will fail 
in the hour of battle.” That, as the report inti- 
mates, is of the nature of a truism; but it is 
worth repeating, because half the ills of life arise 
through the neglect of self-evident propositions. 
This particular, truism is one that the British 
Admiralty neglected for years, and the American 
Navy Department Seeny followed our example. 
‘The present condition of engineering in the 
Navy,” the American report says, ‘‘ is a cause of 
grave anxiety to all conversant with the subject.” 
It will be remembered that a few years ago 
the distinction between line and engineer officers 
was abolished by Act of Congress. In the United 
States Navy the expression “line ” was equivalent 
to our word ‘‘ executive,” and indicated the body 
often known as deck officers. The step .was 
sweeping enough to satisfy the most ardent sup- 
porters of reform ; but, like many other reforma- 
tions by legislative action, it brought. confusion 
in its train. The situations that occasionally 
arose through the sudden mixing of the duties 
of the deck and the engine-room would have 
been amusing had they not been'so serious. The 
report says :—‘‘ No man can become an eflicient 
engineer without a proper training and experience ;” 
another truism which the American authorities 
seem to have forgotten when they tried to amalga- 
mate the two branches of their naval service at a 
stroke. It has been held by some that the failure 
of the American experiment proves the unwisdom 


‘of the changes recently made in British naval pro- 
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experience, and arranged that the change shall take 
place gradually, so that there is no fear the engine- 
room shall be in charge of men who have not had 
that ‘‘ proper training ” to which the report of the 
United States Engineer-in-Chief feelingly refers, 
supposing always that the new regulations are 
carried out in the spirit in which they were framed. 

The problem which now confronts the American 
naval authorities is, as Rear-Admiral Rae says, ‘‘ to 
obtain properly trained engineers when the present 
supply of officers so trained is exhausted.” The 
number for engineering duty, at the time the 
report was written, was but sixty-six. They con- 
sisted of 8 captains, 14 commanders, and 44 lieu- 
tenant-commanders ; but of these only the latter 
were eligible by law for sea duty. There are now 
no officers below the rank of lieutenant-commander 
borne for engineering duty only, and seven of the 
44 will be promoted to higher grade shortly, leaving 
only 37 ofticers available for service at sea. Of 
these, however, but one-half should be at sea at 
the same time, so that the number available for 
sea service will be reduced to 19 at the most. 

In the United States Navy Register for January 
last there were eleven battleships and thirteen 
cruisers, with four other vessels of varying types 
and classes, each having one engineer on board. 
The engineer departments of the remaining sixty- 
two vessels in commission, excluding torpedo craft, 
were in charge of young line officers or of warrant 
machinists. It will be remembered that by the 
American Naval Personnel Act of 1899, the officers 
constituting the engineer corps of the Navy were 
transferred to the line of the Navy ; but we gather 
from the context of the report now under conside- 
ration that the ‘‘ young line officers” referred to 
have not had that ‘‘ proper training and experi- 
ence” without which ‘‘no man can become an 
eflicient engineer.” In view of the great additions 
now being made to the American Navy—additions 
practically equal to those in progress in this 
country—this is a state of affairs of the utmost 
gravity. However imposing it may appear on paper 
to have an important list of ships, it is worse than 
waste of money to build them, for they lead to false 
security, if they cannot be properly manned. 

In any case the number of “‘ efficient engineers ” 
in the United States service is evidently inadequate 
for the sea-going work to be done, even in a time of 
peace ; but there are other demands upon their 
time besides duties on board ship. Amongst the 
shore stations requiring the services of experienced 
engineers are the Bureau of Steam Engineering, 
the Naval Academy, and nine of the Navy yards, 
besides other establishments. Eight inspectors of 
machinery are required at shipbuilding plants, and 
ten inspectors of material to take charge of the in- 
spection districts ; there are the board of inspection 
and survey, the board for the examination of officers 
for promotion, and the Naval Engineering Labora- 
tory at Annapolis. The supply of officers to fill 
these positions is, as already intimated, quite 
inadequate. To quote the case of the New York 
Navy Yard alone, there is apparently but one 
engineer officer here, whilst there should be, accord- 
ing to the report, at least five, that being the 
number of naval constructors there employed. 
There are also three civil engineers on the roll. 

It is about the shore staff that the engineer-in- 
chief is principally anxious. He is of opinion 
that ‘‘all officers after requisite experience, which 
should be gained as assistants during their early 
service, should be competent to take charge of the 
engineer department of our ships, simply as an 
incident of their naval career, as in these days of 
steam they should be as familiar with the motive 
power of their ships as their predecessors were in 
the days of sails. Their engineering education, 
combined with a proper subsequent experience, 
warrants the belief that this is not only possible, 
but probable.” Granting this to be the case, the 
American Engineer-in-Chief considers that ‘‘ the 

roblem resolves itself .nto providing engineers 
or shore duty, the navy yards, building plants, 
&c. For this duty officers are necessary who have 
made engineering a life-work.” 

Everyone will agree with Rear-Admiral Rae’s 
view that engineers for shore duty should be 
trained and competent men; but we fear that 
the expressions we have quoted may be taken 
by some, whose own opinions tend that way, to 
indicate that engineers for sea duty need not be of 
the highest quality. That is a view that, we are 
sure, the able engineer at the head of the American 
Bureau does not hold; and it is one against which 





we cannot too strongly protest. If it were true of 
the time of peace—which it is not—it would be 
doubly dangerous in time of war. We all re- 
member the late Admiral Sir Anthony Hoskins’s 
opinion, officially expressed, on the functions of an 
engineer : that they were analogous to a Lascar oil- 
ing a winch-engine and opening asteam-valve. That 
doubtless expressed the extreme view of a certain 
school of thought ; but it is one that should receive 
no encouragement. How anyone that had been to 
sea in steamships could hold such opinions is almost 
incomprehensible to engineers; yet Sir Anthony 
Hoskins held in succession, not long ago, the 
highest and most influential posts to which a naval 
officer can aspire. His attitude of mind still 
survives, in a more or less modified degree, 
amongst those who would abolish the engineer and 
hand his duties over to the warrant-machinist or 
artificer. 

When the new scheme of naval training, lately 
introduced, bears fruit, all naval officers should have 
a better grasp of the importance of the engineering 
question; but that, in any case, would not be 
for some years yet. In the meantime there is 
danger that the engineering features of a naval 
otticer’s training—especially the dirtier and less 
agreeable ones—may be treated lightly on the 
plea that the artificer will do all the ‘‘ work,” whilst 
the officer need only ‘‘ take charge.” Unless the 
naval oflicer who is to take charge in the engine- 
room is thoroughly acquainted with the duties that 
have to be performed—which he can only become 
by having performed them himself—he is not fit for 
the position. It should be clearly understood that all 
candidates for nomination, who aspire to serve in 
the engineering section of the Royal Navy, will 
have to make themselves efficient in both the theory 
and practice of marine engineering. To do this they 
will have to submit themselves to a course of train- 
ing which involves much study and arduous work of 
a nature that has not been considered desirable or 
pleasant by the executive branch in times past. 

The course of events in the American Navy 
since the passing of the Personnel Bill has afforded 
a useful lesson in this matter. Not sufficient 
provision was made in that measure for insuring 
that officers should fit themselves for engineering 
duties, and the result is Rear-Admiral Rae’s lament. 
‘* The requisite training and experience,” the report 
says, ‘‘cannot be obtained by serving for a few 
months only, and at non-consecutive periods of 
time, in the engineer departments of ships in com- 
mission. . . There is no doubt that an insufficient 
quantity of engineering duty has been performed 
by the younger line officers to properly qualify 
them for filling the higher engineering positions at 
sea, and none whatever for qualifying them to fill 
the more exacting positions on shore.” 

To remedy this unfortunate state of affairs Rear- 
Admiral Rae suggests the following course. He 
starts with the statement of what he describes as 
‘* a well-established fact,” that the chief engineer 
of a modern high-powered vessel of war should not 
be over forty years of age, owing to the strenuous 
nature of his duties. He would select each year 
from the line a certain number of officers who have 
shown aptitude for engineering in order that they 
might devote their whole time, both at sea and on 
shore, to engineering. This, it is pointed out, would 
prevent them from being in touch with those duties 
which lead to command, and some compensation 
should be given them for the relinquishment of this 
greatest ambition of officers. This reward would 
consist of giving them shore billets at the Engi- 
neering Bureau, the dockyards, or elsewhere. 

We have no fault to find with Admiral Rae’s 
scheme, and we are anxious to avoid reading into 
his sentences anything he did not intend to ex- 
press; but we cannot help saying that, in discussing 
the relative qualifications needed for sea-going and 
shore-keeping naval engineers respectively, he seems 
to have undervalued tho qualifications that a naval 
evgineer should possess for sea service. Tospeak 
of officers taking charge of the engineer depart- 
ment ‘‘ simply as an incident of their career,” and 
to signify, by inference, that it is not necessary 
for sea-going engineers — as opposed to naval 
engineers for shore duty — to ‘‘have made en- 

ineering a life-work,” smacks too much of the 

oskinsian ‘‘ Lascar and oil-can” school of 
thought. It is to be hoped the chief of the Ameri- 
can Engineering Bureau has not forgotten the 
engineer in the admiral. It is true the report 
speaks of ‘‘ the preliminary engineering education ” 
obtained at the Academy, and makes reference to 








‘* requisite experience ;” but an engineering educa- 
tion which would be inadequately described as 
‘* preliminary,” and an experience of wider scope 
than appears to be contemplated by the report, are 
necessary to fit an officer to take charge of the 
engine department of an important warship ; re- 
membering the ultimate object of a warship is to 
fight. 

The question here broached is of some interest, 
and even importance, to us in England, as there is 
a tendency in some quarters to endeavour to make 
the new scheme of naval training lead to much the 
same results as those with which the American Navy 
has been more than threatened : to look to artificers 
or warrant-machinists to do the ‘‘actual work,” 
whilst the more wealthy or highly-born superior 
officers ‘‘ take charge ’’—a euphemism, as engineers 
will well understand, for looking on. Such a course, as 
we have before explained, would lead to running the 
gamut over again. The artificers would have to 
be more highly educated ; they would, very rightly, 
demand higher pay ; then would follow a recogni- 
tion of their position in equality with other officers, 
until, we presume, it would be needful to appoint 
another new rating to do the work in order that 
they might not soil their hands ; and so ad infinitum. 
We feel sure these are not the views of the Engineer- 
in-Chief of the United States Navy ; but we fear his 
expressions may be used for their support by those 
who hold such views. 








THE STANDARDISATION OF PORT- 


‘LAND CEMENT AND PIPE- FLANGES. 


THERE have just been issued by the Engineering 
Standards Committee two important reports, one 
of which establishes a British standard specification 
for cements, while the other is the report on pipe- 
flange standards, the appearance of which has been so 
eagerly awaited by mechanical engineers in general. 

Taking the former report first, we note that 
amongst the Committee were the representatives of 
engineers, architects, great contractors, cement- 
makers, and chemists. The railway companies and 
the Admiralty also nominated members of the com- 
mittee, so that the specification in its final form 
seems certain to find general acceptance amongst 
cement-users in general. The Committee had no 
easy task to accomplish. On the one hand, they 
had to avoid ‘‘ fancy requirements,” which, though 
easily met by the best makers, lead to the pro- 
duction of a better cement than that which is found 
to give general satisfaction in every-day practice. 
On the other hand, they had to make the 
specification sufficiently stringent to bar the pro- 
duction of a really indifferent article. In the 
matter of fine grinding they have taken up a 
position of moderation. It is perfectly true that 
the only portion of a bag of cement which has any 
cementitious value is that which consists of im- 
palpable dust; and it is equally true that it 
would be possible to manufacture a product com- 
plying with the Committee’s requirements as to 
grinding which would be absolutely worthless as 
a cement were its quality not guarded by other 
clauses in the specification. The Committee 
specify that the cement shall not leave more 
than 3 per cent. residue on a sieve having 76x 
76=5776 meshes per square inch, and not more 
than 224 per cent. on a sieve having 180 x 180= 
32,400 meshes per square inch. The wire of these 
sieves is to be 0.0044in. in diameter for the 
coarser sieve, and 0.002 in. in diameter for the finer 
one. These requirements may be compared with 
the recommendations of a committee appointed 
by the American Railway Engineering and Main- 
tenance - of - Way Association, which specified 
not more than 8 per cent. residue on a sieve 
having 100x100 meshes per square inch, and 
not more than 25 per cent. on a sieve having 
200 x 200 meshes per square inch. The dia- 
meter of the wire used in these is not stated. 

For checking the expansion of cement, the 
Committee specify the Le Chatelier test, which 
is ‘‘ quantitative” in character, instead of merely 
‘‘ qualitative,” as with many other systems of 
testing designed to the same end. The tensile 
strength of neat cement briquettes, it is provide:, 
must be not less than 400 Ib. per square inh 
in a 7-day test, and not less than 500 Ib. per 
square inch in a 28-day test. Sand tests are al-o 
specified, a most necessary precaution, as the cemc:'t 
giving the best results tested neat sometimes fa.!s 
to do so when mixed with sand. The standard sa: 
is to be obtained from Leighton Buzzard and m: st 
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pass through a 20 x 20 sieve and be caught ona 
30 x 30 one. Briquettes of 1 part cement to 3 parts 
sand must carry 1201b. per square inch at a 7-day 
test, and 225 lb. per square inch at a 28-day test. 
American requirements, we may note, are 150 lb. 
to 200 lb. at a 7-day test, and 2001b. to 300 Ib. at 
a 28-day test. A Vicat needle, ;4; square inch, loaded 
with 24 lb., is to be used for determining when a 
cement has set. In the report itself—which all 
engineers ought to procure—drawings are given of 
this needle and of the apparatus required for the 
Le Chatelier test. 

In the second report, which represents many 
months’ labour on the part of a very strong com- 
mittee, standards are established for the flanges of 
pipes and fittings for all sizes from 4 in. up to 24 in. 
in diameter (the sizes varying by } in. up to 2 in. 
in diameter, and by 4 in. from 2 in. to 5 in. in 
diameter), and for four series of pipes—viz., those 
designed for low, intermediate, high, and extra high 
pressures. By low-pressure pipes are meant those 
suitable for 55 lb. working steam pressure or 200 Ib. 
water pressure. The intermediate-pressure pipes 
are designed for steam up to a pressure of 125 lb. 
per square inch, whereas pressures between this 
and 225 lb. are designated as high, and above this 
—up to 325 lb. per square inch working pressure— 
as extra high. The flange diameter, the diameter 
of the bolt circle, and number of bolts, is the 
same for all pipes of the same bore, save those for 
low pressures, where the diameters are less, being 
those for the next size smaller pipe of the high-pres- 
sure series. The thickness of the flanges is increased 
with increasing pressures, and to a certain extent 
also the diameter of the bolts used. In all cases it is 
provided that the number of bolts shall be a multiple 
of four. For certain flanges six bolts fit in well; 
but after careful consideration the committee 
arrived at the conclusion that the balance of advan- 
tages was decidedly in favour of the use of multiples 
of four in all cases. Adopting multiples of four as 
the standard, it is specified that the bolt-holes shall 
‘*straddle ” the vertical and horizontal centre lines, 
so that no uncertainty can arise in this connection. 
In the case of long lines of pipes with welded-on 
flanges, the committee suggest that the flange stan- 
dard shall be the same as for the next smaller size 
of cast-iron pipes. Standard bends—both long and 
short—and tees are also listed, covering all the 
requirements of modern steam practice. We are 
glad to hear that the Admiralty have already 
specified these standard flanges in contracts which 
they are giving out, and that a number of impor- 
tant firms have also definitely adopted them. 








THE BOARD OF TRADE AND 
INVENTORS. 

In the cause of justice, and in the interests 
of industrial progress, Members of Parliament 
throughout the country should be urged by their 
constituents to protest against the new Patents 
Rules immediately on the reassembling of Parlia- 
ment. 

Whilst the Government may be congratulated 
upon the leading provisions of Section 1 of the 
Act of 1902, it is impossible to compliment the 
Board of Trade upon the interpretation of those 
provisions embodied in the new rules. 

Patent law is a dry and intricate subject. The 
lay reader is apt to fight shy of it. Even those 
more or less directly interested in the subject may 
well be pardoned if they fail to realise dangers which 
are very apparent to persons familiar with patent 
law and practice. Yet the dangers which lurk 
behind the new rules are very real. No one in 
any way interested in inventions, and in securing 
patents therefor, will be safe so long as the rules 
:omain in their present form. 

In a recent lecture on the subject at King’s Col- 
lege, Professor John Cutler, K.C., editor of the 
official ‘* Reports of Patent Cases,” said :— 

‘* Whether a particular specification anticipates 
« subsequent patent, is a matter which often takes 
« Judge of the High Court many days to decide, 
and he then decides it after hearing arguments of 
counsel on both sides of the question, and generally 
‘ter hearing evidence. Again, it is matter upon 
‘hich the Court of Appeal have often differed from 
‘he Judge of first instance, and upon which the 
‘louse of Lords have sometimes disagreed from 
‘oth. In deciding such a matter the Comptroller 
\ill have no arguments and no evidence to guide 
him. Therefore I think I am right in styling his 
tusk a difficult one.” 





And, in a recent article, the Solicitors’ Journal 
remarks that ‘‘Of course, knowing how sweet 
inventors generally are on their inventions, we may 
expect to tind many cases in which an inventor will 
disagree with the view of the Patent Office, and 
will persevere with his application, even though 
his patent, when granted, will be handicapped 
by a compulsory reference at the end of the speci- 
fication.” 

In that view we entirely concur. If opinions— 
and weighty ones too—did not differ, we should not 
see the time of the Courts occupied, as it frequently 
is, in the endeavour to determine whether a claim 
to an invention is invalidated by an alleged anticipa- 
tion. And if such a question were capable of satis- 
factory solution on a cursory investigation and mere 
paper comparison, by more or less inexperienced 
examiners, with recourse toa busy comptroller or 
his equally hard-worked deputy, and ultimate 
appeal to a deeply-engaged law officer, possibly 
devoid of technical knowledge, and lacking -expe- 
rience in patent matters, surely there would not be 
room for the remarkable divergencies of opinion so 
clearly pointed out by Professor Cutler. 

We do not ignore the special experience and 
ability of the chief officials of the Patent Office, nor 
the legal knowledge and wide experience of those 
eminent gentlemen who, from time to time, fill 
the offices of Attorney and Solicitor-General. We 
simply say that it is impossible for them to correctly 
determine, in every case that will arise, the ques- 
tion whether the invention claimed in an applicant’s 
specification has been wholly or in part claimed or 
described in a previous specification. 

In every case in which they wrongly conclude that 
it has, an erroneous opinion will be unjustifiably 
endorsed on the applicant’s specification, unless the 
rules be modified. This is no trifling affair. Its 
serious importance has already been noticed (as 
will in due time appear) by many eminent engineers 
and other scientific men, as also by leading manu- 
facturers, representing in the aggregate millions 
of capital and an enormous annual . output, giving 
employment to thousands of hands. Every inventor, 
and every manufacturer who introduces patented 
improvements on the market, needs to seriously 
erent the matter, and move in it before it be too 
ate. 

We have referred to the official notifications as 
unjustifiable. Wehave done so advisedly, because 
it seems clear that the Board of Trade interprets 
the Act as calling for endorsement upon the appli- 
cant’s specification of what is tantamount to an ex- 
pression of the Comptroller’s adverse opinion, as also, 
in some cases, of the pith of the examiner’s report. 
Had the Legislature intended this to be done, 
surely the Act would have been differently worded. 
As it stands, the evident intention would seem to 
be merely to insure reference to prior specifica- 
tions in any specification which,.in the absence of 
such reference, might perchance mislead the public 
as to the novelty of the subject-matter. 

Those of our readers who may desire to satisfy 
themselves on this point, and on others to be pre- 
sently mentioned, will do well to peruse and com- 

re Sub-section 5 of Section 5 of the Act of 1883, 

ub-sections 1 to’7 inclusive, and Sub-section 9 of 
Section 1 of the Act of 1902 ; Sub-section 5 of Sec- 
tion 9 of the Act of 1883, as amended by the Act of 
1888; and Nos. 7 to 11 inclusive of the Patents 
Rules, 1905. This looks like a formidable sugges- 
tion, but effect can readily be given to it without 
apy serious amount of reading. By thus consult- 
ing the Act and Rules, the reader will be enabled 
the more clearly to realise the objectionable nature 
of the Rules. He will find that, according to law, 
a complete specification must end with a distinct 
statement of the invention claimed. That means 
with a claim. He will also find that if the Comp- 
troller is not satisfied that no objection exists to 
an applicant’s specification on the ground that the 
invention claimed thereby has been wholly or in 
part claimed or described in a previous specifica- 
tion, then, according to law, he is, after hearing 
the applicant, and wnless the objection be removed 
by amending the specification to the satisfaction of 
the Comptroller, to determine, not whether an 
indication of his adverse opinion shall be endorsed 
upon the applicant’s specification, but merely 
whether a reference to any, and, if so, what, 
prior specification ought to be made in the specifi- 
cation by way of notice to the public. 

So much for the law. But when we come to the 
rules we are met by a totally different proposition. 





Rule 9 provides for hearing of the applicant by 
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the Comptroller, but says nothing about any 
amendment of the specification after the hearing. 
Rule 10 prescribes the form of and place for the 
reference to be adopted if the Comptroller deter- 
mines that a reference to a prior specification 
ought to be made. It is not to be in the specifica- 
tion, as provided by the Act, but is to be after the 
claims, and in these words :— 

‘* Reference has been directed in pursuance of 
Section 1, Sub-section 6, of the Patents Act, 1902, 
to the following specification of Letters Patent 
No. —, granted to ——.” 

Any person perusing such a reference and Sub- 
section 6 of Section 1 of the Act, will certainly 
also read Sub-section 5, and will at once perceive 
that the Comptroller’ regarded the applicant’s 
specification as open to objection on the ground 
that the invention claimed thereby had been wholly 
or in part claimed or described in a previous speci- 
fication. What is this but an unjustifiable endorse- 
ment upon the applicant’s specification of the pith 
of the Comptroller's adverse opinion? If the 
applicant were allowed to refer to the earlier 
specification in his own, the public could draw 
their own conclusions, just as they have hereto- 
fore been able to do whenever an applicant has, 
for his own protection, chosen to refer to a prior 
patent ; and anyone desiring to do so could seek 
independent advice, since all the essential indica- 
tions would be embodied in the applicant’s specifi- 
cation. Thus the inventor, on the one hand, and the 
public, on the other, would have absolutely fair play. 
But it is a totally distinct thing to handicap the 
inventor with the endorsement on his specification 
of an adverse official opinion, virtually to the effect 
that his patent is invalid—an opinion which, in all 
probability, will often be erroneous, byt which, 
nevertheless, will usually render the patent com- 
mercially worthless. 

The appeal which will lie to the law officer will 
be of little or no value, because in a patent case, for 
reasons already indicated, a law officer is probably 
more likely than the Comptroller to make a mistake. 
Especially is it so, seeing that whilst we sometimes 
get a law officer who is an authority on patent 
matters, we at others have one perhaps who, on 
taking office, is new to that branch of law, and 
who goes out of office again before he has had time 
to pick up an elementary acquaintance with the 
subject. 

Turning to Rule 7, we find that when the 
examiner, in prosecution of the investigation pre- 
scribed by Sub-section 1 of Section 1 of the Act of 
1902, finds that the invention claimed in the speci- 
fication under examination has been wholly claimed 
or described in one or more specifications within 
the meaning of the sub-section in question, he is, 
without any further prosecution of the investiga- 
tion, to make a provisional report to that effect to 
the Comptroller. 

Then, according to Rule 10, where a reference is 
inserted as the result of a provisional report under 
Rule 7, a statement to that effect is to be added to 
the reference. If, then, with this notification in 
front of him, the reader of a specification turns up 
Rule 7, he at once discovers what the examiner 
has reported. Thus, in Rule 10, the Board of 
Trade virtually ignores Sub-section 4 of Section 1 of 
the Act of 1902, which (as will be seen by reference 
to Sub-section 5 of Section 9 of the principal Act) 
prohibits the publication or opening to public 
inspection of the examiner’s report. 

The discontinuance of the investigation whenever 
an examiner imagines that he has discovered a 
complete anticipation of an applicant’s invention 
may prove highly mischievous. If the specification 
he has found, or either of several, should belong to 
a patent still in force, and if, through error in 
judgment, the examiner’s provisional report be not 
reversed or altered, it will result in an official 
suggestion on the applicant's specification that what 
he seeks to patent is not only already patented, but 
cannot even be used without the earlier patentee’s 
licence. Yet by carrying the investigation further 
back the examiner might discover a still earlier 
specification or specifications which would place an 
entirely different complexion upon the state of 
affairs. 

Again, the casual reader may imagine that to 
emphasise, as we have done, the difference between 
a reference in the applicant’s specification and a 
notification after it, looks like straw-splitting. 
But it is nothing of the kind. Reference to a 
prior specification in an applicant’s own specifica- 
tion has a disclaiming effect, since it points out, in 
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the document whereby he describes and defines his 
invention, the existence of something he obviously 
cannot claim. But an official notification after 
an applicant’s specification will simply amount to 
a condemnation of his patent, rendering it, as we 
have repeatedly said, commercially worthless. In 
the one case the reference indicates that in the 
applicant’s opinion his invention is not anticipated ; 
in the other case it clearly amounts to an expres- 
sion of the Comptroller’s opinion that the invention 
is anticipated, an opinion the publication of which 
is contrary to the spirit of the Act. 

In a word, then, instead of treating the Act as a 
measure designed to help the inventor, whilst at the 
same time reasonably protecting the public against 
wilful deception, the Board of Trade has seen fit to 
interpret the Act as a mandate to throw into the 
scale, as against the inventor, the additional weight 
of an adverse official opinion, which, whether right 
or wrong, is equally unwarranted by the Act, and, 
when erroneous, will inflict irreparable injury, for 
which the victim will have no remedy. Surely the 
Board of Trade must have overlooked the fact that 
the primary object of the Patent Laws is to encour- 
age, not to repress, the introduction of improve- 
ments, and must be oblivious of the well-proved 
fact that the introduction from time to time of 
minor improvements has largely promoted the 
progress of our national industries. 








THE COPPER POSITION. 

Tue supplies of copper during the past year saw 
a very substantial increase, consequent entirely 
upon the heavy receipts from the United States, 
the quantity shipped to Europe from other countries 
having been below that of 1903. The total supplies 
are given in Merton’s Statistics as 350,408 tons, as 
compared with 261,588 tons in the previous twelve 
months, and 288,561 tons in 1902. On the other 
hand, the deliveries have also been ona much larger 
scale, totalling 347,450 tons (apart from a shipment 
of 75 tons to America in January), in comparison 
with 262,327 tons (and 1950 tons for America) 
in 1903, and 291,207 tons (and 2865 tons for 
America) in 1902. The statistical position, there- 
fore, is not very much better ; and as receipts in the 
near future are not likely to increase at any rapid 
rate, owing to the activity of trade in the United 
States, and as consumption is growing steadily, 
there does not appear to be ground for any early 
recovery in the visible supply to the figures of 
three or four years ago. e quantity in sight at 
the end of the year was 16,734 tons, as against 
13,851 tons on December 31, 1903, and 16,540 
tons on December 31, 1902. On the year, owing 
to the improved manufacturing outlook in America 
as well as in Europe, the price of standard copper 
has witnessed a substantial rise—-from 561. 17s. 6d. 
to 681. 2s. 6d. American supplies to Europe 
reached 241,026 tons out of the aggregate im- 
vortation of 350,408 tons, the figure for 1903 having 

n 135,410 tons, and that for 1902, 168,114 tons. 
Spain and Portugal sent 20,975 tons (exclusive of 
pyrites), as against 21,187 and 21,457 tons ; Chili, 
30,400 tons, as against 30,600 tons and 28,950 tons ; 
and Australia, 18,300 tons, as against 23,450 tons 
and 23,200 tons for 1903 and 1902 respectively ; 
while from miscellaneous sources 39,707 tons have 
come to hand, in contrast with 50,941 tons in the 
preceding year, and 46,840 tons in 1902. In 
their annual report, Messrs. Stedman, Crowther, 
and Co. refer to the expansion in the copper 
trade last year—smali at first, but culminat- 
ing in a burst of activity during the last quarter. 
As we have seen, the higher values did not add 
greatly to supplies, except in America, though it 
is probable that the Mexican output will show an 
appreciable improvement, The tirm above referred 
to estimate that the quantity now required in the 
States is not far short of 20,000 tons a month, and 
asthe production there in the, past twelve months 
was 325,000 tons (an increas of about 25,000 tons), 
it is clear that there will need to be a considerable 
advance in the one during 1905 if there is to be 
a good surplus for Europe, especially as stocks have 
been greatly reduced, India took personae of the 
low prices at which copper and yellow metal square 
sheets were obtainable before any considerable rise 
took place, and bought large quantities for three 
months ahead in January, February, and March. 
Again, in June, considerable orders were placed, 
aggregating 3500 tons, some of them for delivery as 
far forward as 1905, These heavy shipments of yellow 
metal passed all records since 1886, fifteen months’ 





normal requirements having been sent in the twelve 
months, and led to the accumulation of large 
stocks on the other side. These stocks have, during 
the last few months, satisfied the bulk of the 
demand at cheaper prices than supplies from here 
would cost, and India has looked on at the increasing 
value here without responding, and may keep off the 
market for some time longer. China came into the 
market during the latter half of the year for ingot 
copper, both for arsenal and mint requirements, 
and, Japanese copper being unobtainable, purchased 
some thousands of tons of Australian, American, 
and English refined at almost top prices. Japan, 
with a decrease from her own mines owing to the 
war, and an abnormal demand owing to the same 
cause, had to buy foreign copper in considerable 
quantities. Sulphate exports were larger by 25 per 
cent., and indicate a large absorption of Chilian 


copper. 








PASSENGERS ON ATLANTIC LINERS. 

In view of the occurrence of the St. Louis Exhi- 
bition in 1904, and the attraction it afforded to 
visitors generally, combined with the fact that there 
was almost throughout the entire year a war of 
rates for steerage passengers on Atlantic liners, it is 
surprising that the official records of the passengers 
landed at New York during: the past year show a 
decrease of 8} per sent. when compared with the 
number in the preceding year. Steerage rates were 
down to 2l.—in some cases even less—-and yet the 
number of steerage passengers is 11 per cent. less. 
This is largely due to the vigilance with which the 
port authorities at New York investigate the status 
of immigrants, so as to determine whether they 
are likely to become satisfactory citizens, and not 
to involve maintenance on the part of the State. 
Without such an investigation the rate war might 
have considerably added to the number of alien 
paupers in the States, whosooner or later would have 
involved a charge upon the rates. The figures are 
therefore pronounced evidence of the success of the 
American method of preventing undesirable immi- 
gration. The figures for 1903 were exceptionally 
favourable, alike as regards cabin and steerage 
passengers, the numbers being in excess of those 
recorded for many years ; but the decrease even on 
these results is still striking. 

TasiLe I.—Record of Atlantic Passenger Service to 
New York. 


| Number of | 














| 
Year. | Passages. | Cabin. | Steerage. Total. 
1890 | 144,178 | 371,598 | 515,771 
1891 | 150,023 445,200 | 595,318 
1892 | | 120,991 | 388,486 | 500,477 
1998 | 975 | 121,x29 | 364,700 486,529 
1894 | 9879 92,561 188,164 280,725 
a ee. 96,558 | 258,560 355,118 
13996 | 852 99, | 952,350 | 351,573 
1897 901 | 90,982 | 192,004 282,936 
1898 os: | 80,586 219,651 300,237 
1899 | 82% | 107,415 | 303,762 411,177 
1900 | 838 | 187,852 } 403,491 641,343 
1901 887 | 128,143 438,868 7,011 
1902 922 | 139,848 574,276 714,124 
1903 | 969 161,438 643,358 804,796 
1904 967 162,389 572,798 735,187 


In all 735,187 passengers were landed at New 
York—69,600 fewer than in the previous year. 
The number of arrivals of ships engaged in this 
passenger service was 967, which is two less than in 
the previous year. Of the total number of pas- 
sengers, about 78 per cent. were conveyed in the 
steerage, and about 9.35 per cent. in the first, and 
12.65 per cent. in the second cabins. In the pre- 
vious year 80 per cent. were steerage passengers, 
so that it will be seen that the cheap rates resulting 
from the serious disagreement amongst the steam- 
ship companies had little or no effect in increasing 
the number of immigrants into America. Perhaps 
the feature of our analysis of the table prepared by 
Mr. Wm. C. Moore, the landing agentat Ellis Island, 
is the distinct decrease in passengers by the liners 
sailing from Northern Europe, and the increase in 
the steerage voyagers from Mediterranean ports. In 
this increase the German lines have not participated 
to the same extent as in previous years. In 1903, 
the two German lines, taking cognisance of their 
North European and Mediterranean services, took 
36.2 per cent. of the aggregate number of steerage 
passengers, while this year they have only taken 
34 per cent. ; in 1902 they had 364 per cent. The 
British lines, on the other hand, improved their 

ition, largely owing to the incursion of the 
unard Line into the Mediterranean, which was 
one of the causes of difference between the com- 








panies. The Cunard Company have an arrange- 
ment with the Austro-Hungarian Government to run 
steamers from Fiume, and in 1904 these steamers 
carried over 24,000 emigrants, giving, with those 
in the saloon, an average population for each 
ship of 1225, the highest recorded by any of the 
Mediterranean lines this year. The Anchor Line, 
however, have reduced their numbers from the 
Mediterranean. But over all, British ships have 
carried 26.5 per cent. of the steerage passengers, 
as compared with only 18.5 per cent. in the previous 
year. In other words, the German companies have 
carried nearly 39,000 fewer steerage passengers, 
while the British lines have carried 32,000 more. 

The returns of first and second-class passengers 
by the principal lines only differ slightly from those 
of the previous year ; the number travelling in the 
first cabin was 900 more, and in the second cabin 
55 more. Accepting the same classification of ships, 
we find that the German lines have taken 23 fewer 
first, but 1300 more second-class passengers. Thus 
in 1903 the proportion of the total in both first 
and second classes was 37.3 per cent., whereas 
for 1904 the percentage of first-class passengers 
is 36.8 per cent., and for second-class passengers 
38.4 per cent. If the White Star, Red Star, 
American, and Atlantic Transport lines—those in 
the International Mercantile Marine Company— 
are considered, their proportion is practically the 
same, so that all the lines embraced in the Shipping 
Combine, including the two big German companies, 
show a result which very closely approximates to 
that of the previous year. Thus they carried 
71.6 per cent. of the first-cabin passengers, 62 per 
cent. of the second-class passengers, and 57.7 per 
cent. of the steerage passengers ; whereas in the 
previous year the percentages were 71.7 per cent. 
first cabin, 61.1 per cent. second cabin, and 54.5 
per cent. steerage. The proportion, including all 
classes, in 1904 was 59.5 per cent., as compared 
with 56.7 per cent. in 1903. The purely British 
lines have improved upon their position generally, 
but so far as the first-cabin passengers are con- 
cerned there is a slight falling off, the proportion 
being 31.9 per cent., as compared with 37.1 per 
cent. in the previous year. But in respect of 
second-class passengers the ratio has gone up from 
32.4 to 33.7 per cent., and of steerage from 18.5 
to 26.5 per cent., so that, including all classes, the 
British lines have taken 27.9 per cent., as compared 
with 21.8 per cent. in the previous year. 


Taste Il.—Return of Passengers Landed at New York 

by Principal Lines. 

1904. 1903. 

Line, | 

} Steer - 
| 

Ist. | 2nd. age. | 

ieaiet siete, be, aa Pa (abe 

North German Lloyd |15,414| 21,684 98,449] 15,983/ 20,048 119,079 

Hamburg-American ..| 9,830) 14,353 96,140) 9,284 14,681) 114,458 








White Star - -/18,180) 10,942, 58,260 12,563) 9,855) 45,705 
Cunard .. oe ..| 6,57&| 13,249, 63,027| 6,582) 11,866! 33,716 
Red Star ~ ..| 2,983! 6,505 39,148) 2,597) 6,369] 54,726 
French .. mn ..| 4,556! 6,905 34,684) 4,023) 7,479) 51,454 
American 4,206) 4,729 28,316) 4,470) 6,090) 16,081 
Holland .. ..| 3,027) 5,140 25,633) 3,072) 5,398) 36,761 
Anchor ..  .. _..| 1,833) 6,065/ 28,047) 2,105) 6,828) 38,564 
Atlantic Transport ..| 3,654) .. OC} 3,621; .. | 6 
Scandinavia ene 665 1,519 19,509 756) 1,915) 14,642 
La Veloce 673; .. |18,885 7382 15} 31,148 
Italian .. 421} 909/17,320) 432) 1,124) 27,379 
Fabre lll 17.257| 194) .. | 25,124 
Prince .. | 86) 2) 8,081; 94 .. | 16,519 
Spanish .. | $70; 245) 4,883) 239) 170) 5,654 
Austria .. 62) 54) 4,338) . 
Allan State | $04) 1,301) 2,362} 296) 1,638! 1,686 
ndia .. ete eee 4) 1,577 
Empreza ee - 18} .. | 400 
italian (Barbadoes) “ 259) 298 89 66, 232 
oe oe} 3) | 26 53 1,084 
| } 


Portuguese 


We give in Table IT. the totals for the important 
lines. The first place is again taken by the North 
German Lloyd, who have conveyed in all 135,547 

ngers in eighty-nine ships sailing from Bremen, 
and thirty-two from Mediterranean ports. This total 
is about 20,000 less than in the previous year, and 
3000 less than in 1902, but it exceeds the total of 
1901. Of the number this year, 72} per cent. were 
steerage passengers. This company alone carried 
17.2 per cent. of all the steerage passengers landed 
at New York, 23.1 of all the second-class passen- 
gers, and 22.4 per cent. of the first-class passengers 
—a result which, although slightly less than in the 
previous year, is a notable one, and shows clearl) 
that the three high-speed steamers of this company 
—the Kaiser Wilhelm II., the Kronprinz Fried- 
rich, and the Kaiser Wilhelm der Grosse—along 
with the large intermediate ships, continue to b 
popular, The second place is taken by the Ham- 
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burg-American Company, who have conveyed in all 
120,323 passengers in the 84 arrivals from Hamburg 
and the 27 arrivals from the Mediterranean ports. 
In this case there is a decrease of over 18,000 pas- 
sengers, as compared with the previous year; but 
with this exception, the return is a higher record 
than in recent years. This company is responsible 
for 16.4 per cent. of all the passengers landed, 
although their proportion of first and second-cabin 
passengers is considerably ‘less than that of the 
North German Lloyd. Thus of their passengers, 
about 80 per cent. were steerage, 12 per cent. 
second class, and about 8 per cent. first class. The 
White Star Company again take third place, with a 
total of 82,332 passengers. During the year the 
White Star ships made two voyages from the 
Mediterranean ; but nearly all the passengers were 
taken on the Liverpool liners, which made 94 
voyages. Of the total of 82,332, about 70 per cent. 
were steerage, 13 per cent. second-class, and the 
remainder first-class passengers. The Cunard Com- 
pany take fourth place, with a total of 72,851 pas- 
sengers. This is about 20,000 more than in the 
previous year, and is due, as we have already indi- 
cated, to the company starting their line from 
Fiume, from which port- 26,733 passengers were 
taken last year. The other lines are set out in the 
table. It will be seen that the Red Star and French 
lines come next to those we have mentioned, while 
the American line follows. 


Tasie III.—Average Number of Passengers per Ship of 
Principal Lines, 1904. 


=-% | Total 
: First | Second Steer- : 

Line. Cabin | Cabin. | age, Toth) | in, 
North German Lloyd ne 146 206 849 1201 | 1367 
White Star ay a " 139 115 615 869 748 
Hamburg-American. . Ee. 108 164 980 1256 | 1135 
Cunard .. de oe 7 94 193 619 906 8e2 
American i se as 87 98 590 775 605 
French .. ae > re 84 128 642 854 | 1068 
North German Lloyd (Med.) 74 | 103 716-893 | 1114 
Atlantic Transport .. es 72 ~ 2 74 68 
Holland-American.. _ 70 119 596 785 1005 
Red Star sg nee ; FS | 130 783 971 | 1249 
Anchor Line (Glasgow) 43 155 334 532 483 

Cunard (Fiume) ; 30 50 1145 1225 _ 
La Veloce o* ‘ ‘ 29 | _ 820 849 | 1230 
Italian .. ‘ : . 16 | 35 666 717 900 


As to the average number of passengers taken 
per steamer, we took occasion a year ago to refer to 
the steady development in the average population 
of Atlantic liners, and there is this year little fall- 
ing off. We then pointed out that it was only. in 
this century that the average in any case exceeded 
1000. In 1901 the North German Lloyd were alone 
in this position, their average being 1130; in 1902 
they were joined by their neighbours of Hamburg, 
while in 1903 there were seven lines with a higher 
average than 1000. This year, however, there are 
only three—the Hamburg-American, the Cunard, 
and the North German Lloyd. The Hamburg- 
American steamers running from the North German 
port made 84 trips, and took an average of 1256 
passengers. The Cunard liners from Fiume made 
21 voyages, and took an average of 1225 pas- 
sengers; the North German Lloyd liners from 
Bremen made 89 voyages, and took an average 
of 1201. Next in order come the Red Star ships 
from Antwerp, which in their 50 arrivals had an 
average of 971. Then follow the Cunard Company’s 
vessels from Liverpool, with an average of 906. 
The sixth place is taken by the Norddeutscher 
Lloyd vessels from the Mediterranean ports, where 
the average for 32 trips is 893. The White Star 
vessels from Liverpool made 94 voyages with an 
average of 869. The French Trans-Atlantic Line 
averaged 854, and La Veloce 849, the latter almost 
entirely emigrants. As in this-and one or two 
other instances the population is not a good paying 
one, it may be well to glance for a moment 
at the averages of the first and second-class 
passengers. Taking first-class passengers, the 
North German Lloyd comme first with 146, which 
is rather less than in the previous year. The 
White Star take second place with 139, about the 
same as in the previous year. The Hamburg- 
American are third with 108, the Cunard Company 
fourth with 94, and then in succession, the American 
with 87, the French with 84, the North German Lloyd 
Mediterranean ships with 74, the Atlantic Trans- 
port with 72, the Holland-American with 70, the 
Red Star with 58, and the Anchor Line with 43. As 
regards second-class passengers, the order is slightly 
different, the Cunard Company taking second place, 
aud the Anchor Line a much higher position. 





Thus the total cabin passengers per ship is highest 
in the North German Lloyd (Bremen Line), where 
it is 352, the Cunard having 287, the Hamburg- 
American 276, the White Star 254, the French 
Line 212, the Anchor Line 198, the Holland-Ameri- 
can 189, the Red Star 188, the American 185, and 
the North German Mediterranean ships 177. The 
average of passengers for each of the 967 ships is 
760, which is much less than in the previous year, 
when 830 were taken ; but it is much higher than 
in the years antecedent to that, the number in 1902 
being 773 ; in 1901, 639 ; in 1900, 645. The average 
has increased from 323 since 1894. 








EDUCATION IN JAPAN. 

Ons of the characteristics of the Japanese is their 
self-restraint in times of national difficulty or 
trouble. At the present time, for instance, there 
is little to show visitors to Japan that it is engaged 
in a life-and-death struggle with a strong Western 
Power. Occasionally there are bursts of restrained 
national jubilation, when the Japanese army and 
navy obtain any signal victory ; but affairs are 
carried on very quietly and systematically. For 
instance, the publication of official reports on the 
different departments of administration is not in- 
terrupted ; in fact, more complete information than 
ever is given with regard to all that is being done. 
The official reports of the Japanese Government are 
models of arrangement and completeness, and amid 
all the publications which are appearing about 
Japan they contain the most trustworthy mforma- 
tion about the national progress. 

The latest report which has come to hand is that 
of the Minister of State for Education, for the 
thirty-fifth statistical year of Meiji (1902-3), the 
report being always a year or so behind date, as it 
takes a considerable time to prepare the necessary 
statistics. During the year under review the work 
of the elementary schools has been consolidated, 
and many new buildings have been erected. The 
number of elementary schools of all kinds was 
27,154; of teachers, 109,118, and of scholars, 
5,135,487 ; showing a considerable increase over 
the previous year—an increase which has been 
going on ever since the Education Department was 
instituted. Normal school training for teachers is 
being steadily developed ; female education in all 
its branches is making good progress; special 
education is receiving attention; and during the 
year an Imperial ordinance was issued bearing on 
the five Government special schools of medicine, 
the Tokio Foreign Language School, the Tokio 
Fine Art School, and the Tokio Academy of 
Music. As regards technical education, the Imperial 
ordinance relating to technical] schools was revised, 
a new class of schools being established under the 
name of Technical Special Schools. The Universi- 
ties of Tokio and Kyoto made several developments, 
the most noteworthy being the establishment of an 
additional college of medicine at Fukuoka in con- 
nection with the Imperial University of Kyoto. 

The report contains a great deal of information 
with regard to all these various kinds of institutions, 
some of which we have noted on previous occasions, 
so that meantime only a few notes may be given. 
The University of Tokio consists of the University 
Hall and the six colleges of law, medicine, engi- 
neering, literature, science, and agriculture. The 
following statistics for the year under review are 
very significant, and for completeness compare very 
favourably with similar institutions in this country : 





























Number of Professors 
| and Assistant i and Graduates. 
} Professors. ——. 
| | 
ana . s|. g 
£ 36g! ; 
$ s€isick) |]. <|.| 
% $s 3\ 25} =/siz = tigi. 
= \2 sios6 a Siz es 
So |. 2) Sl) £| $ 3s = 2 s ais 
ESSE slElRlElE/ 2 
—_———————_| IO OO ee oe 
University Hall | ..| .. |..| .. | .. | 581) .. | sai} 44) .. | 44 
College of Law 16, 2/10) 4 82/1066) 31/1097) 141 1) 142 
College of Medi- 
cine . ..| 28 11] 4) .. | 88} 422) 104) 526) 98) 153) 251 
College of Engi- | | } 
neering ..| 22) 16 }20) 2 60) 455) 13) 468 117) 1; 118 
College of Liter- | | | 
ature .. .-| 14 4/20) 8 | 46) 308) 21) 325) 68 3) 72 
College of | | | | | 
Science | 18 6/8 ..| 32 84 4) 88 12) ../ 12 
College of Agri-| | | | } 
culture —..|_ 13) 18 [14 3 | 48) 72) 298) 370) 20) 68) 88 
{| ——| ——  —| —— | —} --— —} — | —}—- |} — 
| | | 


Total . 106, 57 76 17 | 256 2034, 471,3405, 501) 226) 727 
i | i 








The College of Engineering includes the nine 
courses of civil engineering, mechanical engineer- 
ing, naval architecture, technology of arms, 
electrical engineering, architecture, applied 
chemistry, technology of explosives, and mining 
and metallurgy. The College of Science includes 
the eight courses of mathematics, astronomy, 
theoretical physics, practical physics, chemis- 
try, zovlogy, botany, and eicbity. The Col- 
lege of Agriculture includes the four courses of 
agriculture, agricultural chemistry, forestry, and 
veterinary science. All these colleges are well 
supplied with laboratories for experimental work, 
and there are a considerable number of subsidiary 
organisations, all of which help to make the work 
more efficient. As indicative of the relative im- 
portance of the various departments of engineering, 
the 455 students in the College of Engineering were 
divided into the following sections :—Civil en- 
gineering, 97 ; mechanical engineering, 109; naval 
architecture, 64; technology of arms, 8; elec- 
trical engineering, 60; architecture, 27 ; applied 
chemistry, 39; technology of explosives, 1; and 
mining and metallurgy, 50. The University of 
Kyoto has only been instituted a comparatively 
short time, but it is making good progress, and 
meets the educational wants of the southern part of 
the empire. 

Probably the part of the report of most general 
interest at the present time is that which ‘refers 
to technical schools, Of these there were nine 
Government, 795 public (that is to say, supported 
by local ‘authorities), and 51 private establish- 
ments, besides three institutes established by 
Government for the training of technical teachers. 
The nine Government establishments are the 
Sapporo Agricultural School, the Morioka Higher 
School of Agriculture and Forestry, the Tokio 
Higher Commercial School, the Tokio Higher 
Technical School, the Kyoto Higher Technical 
School, the apprentices’ school attached to the 
Tokio Higher Technical School, and the supple- 
mentary school for industry attached to the In- 
stitute for the Training of Teachers of Industry. 
These are the most complete schools of their kind 
in Japan, and descriptions of the courses of study 
and training are given in the report, and to this 
we must refer for details. All over the country, 
however, there are numerous other schools afford- 
ing opportunities for technical education, and they 
have been very important factors in the industrial 
and commercial development of Japan. Besides 
the educational institutions properly so called, 
there are many associations and organisations for 
the encouragement of education, and they bring 
the teaching institutions into direct contact with 
those who are likely to want them. 

The Japanese, however, have long recognised 
that schools, colleges, and universities are not the 
only—indeed, are not the chief—means of educat- 
ing men who will be useful in advancing the welfare 
of their country, and they have been in the habit 
of sending their best men—students, professors, 
manufacturers, and merchants — to the various 
countries of the world for the pur of enlarging 
their experience ; and probably this has been one 
of the most efficient factors in the progress of 
Japan. Altogether, the experience and methods 
of Japan in the matter of education are well 
worthy of thecareful study of all who are interested 
in education ifi this country. 





NOTES. 
Tae Workmen’s Compensation Act, 1897. 

In - 2g of the lapse of a period of nearly six years 
since this Act came into force, its true interpretation 
does not seem to have been arrived at. The first 
Court of Appeal commenced the present sittings with 
a long list of appeals from the County Courts, 
some of which seem to show that the incidence 
of liability is not yet properly appreciated. We 

ublish reports of two curious cases this week. 

n the first of these the extraordinary question 
arose whether a man can be his own employer. It 
seems that the applicant had taken a lease of a sur- 
face mine. With a view to its proper working, he 
entered into partnership with two other men, the 
arrangement being apparently that each partner 
|should take his turn at the manual labour in con- 
nection with the mine. While so working he was 
|to receive extra payment at a certain weekly 
rate. The man who founded the business having 
been killed while so engaged, his widow made 
japplication for compensation against the two 
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surviving partners, and the County Court Judge 
made an award in her favour. Upon appeal it was 
contended that this award was bad, inasmuch as a 
man could not be his own employer. The Court of 
Appeal, acting, as we venture to think, quite rightly, 
allowed the appeal, saying that the payment of 
wages to the deceased was merely a method of 
settling the partnership account, and that the true 
relationship of master and servant did not exist. 
In the other case which is noted in these columns 
a claim was mado against a subcontractor who was 





employed to do the cartage work on the premises of | — 


the Uralite Company, which were held to be a} 
factory within the meaning of the Act. The sub- | 
contractor was held not to be liable, the Court of | 
Appeal laying stress upon the fact that in making | 
a claim it is not sufficient for an applicant to show 
that the accident occurred in a factory : he [must | 
also show that the person whom he sues was the | 
‘owner or occupier” of the factory within the | 
meaning of the Act. 


GerRMAN Ecectricrry Works 1n 1904. 


The Elektrotechnische Zeitschrift of January 12, 
publishes its tenth annual compilation of statistics 
on German electricity works, brought up to April, | 
1904. Only central power-stations and works sup- | 

plying the public with light and power are comprised | 
in these tables, which cover thirty-two pages of the | 
journal ; works supplying other establishments or | 
private houses, or blocks of houses, by private con- | 
tract, are not included. 
of public power-stations has risen to 1028 ; it was 
.148 in the year 1884; and as reliable data could 
not be obtained concerning about eighty works, the 
real number may now be estimated at 1100, dis- 
tributed over 993 places. Of secondary supply- 
stations, Germany so far has only one: the muni- 
cipality of Spandau, near Berlin, buys electricity 
from the central power-station at Moabit and sells 
it to its own inhabitants. In stating the power, 
the statistics count, as a rule, only primary 


generators, transforming machines being excluded ; | 


nor are reserve generators counted ; but there is, 
of course, some uncertainty as to what is to be 
regarded as a spare set. Engines and dynamos 
serving exclusively for traction are not included, 
and the tramcar motors are not reckoned either. 
We should mention that special statistics will deal 
with electric traction later. The capacity of accu- 
mulator batteries is reckoned on the three hours’ 
discharge, the incandescence lamps are averaged at 
50-watt lamps, and the arc lamps at 550-watt lamps. 
We give a summary of the data :— 


Number Capacity in Kilowatts. 


of rae. Sees 
Works. | ! 
Dynamos. | Batteries. Total. 





System. 








Direct current and accumu 








| | 
lators =... .. ~—«-|-«-803_'| «175,263 | 6v,057 | 245,220 

Direct current without ac-| | | 
cumulators as | 40 2,346 | 2,346 

Alternating current (one or | 

two-phase).. ..  ..| 4l 37,817 | 400 | 87,717 

Alternating current (tri-| } 
lhc ondat) 69,054 1,582 | 70,586 
Monocycle generators. .| 2 1,030 | 152 1,182 
Triphase and direct : 64 141,330 23,09 164,499 
Alternating and direct 15 8,542 §55 9,397 
1028 434,882 96,065 520,947 





The number of incandescence lamps—in the sense 
just explained—connected up was 5,687,382, of arc 
aS 110,856, of electric motors 263,036 ; 247,366 
electricity meters were used. The primary power 
was exclusively steam in 570 (of the 1028) works, 
aggregating 341,248 kilowatts ; water in 109 works, 
aggregating 14,547 kilowatts ; gas in 90 works, of 
10,050 kilowatts ; Diesel gas-engines in two plants, 
of 295 kilowatts; wind in one plant, of 220 kilo- 
watts. 
in 208 works ; water and gas in 16; steam and gas 
in 10 works; water and benzine-motors in four 
works ; electricity (from ano‘her station) and steam 
in three works. 


2000 kilowatts, and their aggregato = 
up to 290,693 kilowatts. While, on the one hand, 
the supply of power and light from large central 
stations to more-or-less isolated industrial estab- 
lishments situated in rural districts at considerable 


distances is on the increase, there are also districts | 


where small home industries depend entirely on 
small power-stations, These latter cases we find 
not only in the Eifel, the Schwargwald, and certain 
sparsely-populated parts of Bavaria, but also at 
Anrath, near busy Crefeld, where many silk-looms 


are driven by electric motors, none of more than 
4 horse-power. The demand for power has in 
several districts exceeded the demand for light. 
The following figures refer to the Berliner Elek- 
tricitiits Werke, one of the Berlin power-stations, 


THE LATE MR. WILLIAM JAFFREY, 
M. INST. C.E. 


WE regret to have to announce the death of Mr. 
William Jaffrey, M. Inst. C.E., M. Iust. Mining En- 
gineers. Mr. Jaffrey was born in 1854, and commenced 
his engineering career in 1873 as a pupil.of the late 
Mr. George Simpson, and on that gentleman’s death 


Capacity in Kilowatts. his pupilage was continued with the firm of Messrs. 











ween ee seat of | Dixon and Marshall, then engaged in extensive rail- 
: Power(excusive) Motors, MaCHROER: | way and mining operations. At the completion of his 

Light. of Traction). | pupilage, in 1876, he was placed by Mr. Dixon in 

— —-- | charge of the shaft-sinking operations for some pits on 

_ = gt 5 a as the Bent Coalfield, near Hamilton, and was also re- 
: ah ’ is ~“*° | sponsible there for the erection of the machinery. Later 


|on in the year he joined the late Mr. W. R. Kinipple 
|asan assistant, being employed on the surveys and 
| contract drawings for the docks at Greenock, and on 
| the contract drawings for the harbours at Quebec and 
Esquimault. In 1878-80 he acted as engineer for the 


New Ratiways IN THE PHILtPPINEs. 

In the pacification and exploitation of the Philip- 
pines the United States has a big task in front of 
it. Towards the latter object the construction of | Maryport Hematite Iron Company ; but in the year last 
eight lines of railway is proposed, and in the next | named returned to Mr. Kinipple as his principal assis- 
session of Congress authority will be asked for a/| tant; and in 1887 was resident engineer on the St. Helier 
Government guarantee of income on the capital to | Harbour Improvement Works, (iuernsey, where Mr. 
be invested. Four of the contemplated new lines | Kinipple, we believe, for the first time introduced his 
will be in the Island of Luzon, and one each in | 8ystem of grouting up sand and shingle under water, a 
Panay, Negros, Leyte, and Cebu. The most im- | 8ystem which, though long neglected and ignored by 

rtant of the lines in Luzon is that to run from | °ther engineers, has recently been extensively employed 
fanla fo pari af tho mou of th Cagayan Phe Sty od apes stra eam Gs 
River, on the north coast of the island. The length | inan uration of new processes ; but Sonia to the ca 
of this line, for which preliminary surveys have been suena, the method proved a great success. In 1889 
made, would be 336 miles, and it is estimated that | he entered into partnership with Mr. Kinipple, and 





In this sense the number 


Combined water and steam power we find | 


Fifty-one of the works, situated | 


in 33 towns, have each a capacity of more than | 
acities come | 


it would cost 6,675,000 dols., or about 20,000 dols. 
per mile, to construct it. It would pass through 
| provinces having an aggregate population of 804,023, 
|and the more important towns, through or near 
| which it would pass, have an aggregate population 
jof 376,249. Another Luzon line for which pre- 
\liminary surveys have been made is to run from 
Dagupan, the present northern terminus of the 
Manila-Dagupan line, the only railway now in 
}operation in the islands, in a northerly direction 
|following the west coast to Laoag, in the province 
|of Ilicos Norte. + his line would traverse provinces 
|with an aggrega 2 population of 954,207, and 
| would pass through or near towns with an aggre- 
|gate population of 277,414. It would be 168 miles 
‘long, and would cost, according to the estimates, 
| 3,367,000 dols., or a little more than 20,000 dols. 
|per mile. A third line—and the last of those for 
which preliminary surveys have been made—is that 
|from Manila south to Batangas, about 60 miles. 
The estimated cost of this line is 1,097,457 dols. 
Another important line is proposed to run from 
| Pasaco, on the west coast of the province of 
|Ambos Camarines, north-east to Nueva Caceres, 
thence south-east to Ligao, in the province of 
Albay, from whence it would branch, one line 
running north of the volcano of Mayon to the 
port of Tabaco, and the other through the town of 
Albay, south of the volcano, to the port of Legaspi. 
This would tap the great hemp region of Luzon. 
No estimate of the cost of the roadis given. This 
completes all of the proposed lines in Luzon, with 
the exception of a branch, 55 miles long, from 
Dagupan to Baguio, the summer capital of the 
islands, in the province of Benguet, and two other 
proposed branches of short length. In the island 
of Panay, which has a population of 743,646, a road 
is proposed from Capiz, on the north coast, to 
Iloilo, on the south coast, traversing the heart of 
the island. A line is recommended from Esca- 
lante, on the north-east coast of the island of 
Negros, across the island, and down the western | 
coast. *This line would have a tributary population 
of 184,889. ‘The leading crops are sugar, indigo, 
rice, hemp, tobacco, and copra. The line proposed 
|in Leyte is comparatively short—from Tacloban, on 
| the north-east coast, westerly to Carigara on Carigara 
|Bay. The principal crops of this region are hemp, | 
copra, and tobacco. The money value of the hemp | 
‘crop of the island is estimated at from 1,600,000/. | 
to 2,000,000/. in local currency. The tobacco is | 
almost all used for local consumption. The pro- | 
sed line in the island of Cebu is to run from | 
anao, on the east coast, in a south-westerly direc- 
tion across the island to Dumanjug, passing through 
lor near towns with an aggregate population of 
| 156,632. Cebu is the island in which the greatest 


| coal developmentsof the Philippines have been made. 
| 
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CanapiAN Paciric Rattway.—The Emerson extension 
of the Canadian Pacific Railway is completed, and a direct 
tween Winnipeg 


had retarded its adoption. 


was jointly responsible with him for the execution of 
much important dock and harbour work. On Mr. 
Kinipple’s retirement in 1896 Mr. Jaffrey continued to 
practise alone, specialising in pier, harbour, and beach 
protection works. Amongst the numerous enterprises 
for which he was sole engineer, we may mention the 
New Fish Quay at Great Yarmouth, the Poole Har- 
bour Works, the Union Graving Dock, Limehouse, and 
the Nelson Dry Dock at Rotherhithe. The latter was 
a particularly difficult piece of work, much trouble 
being experienced from an inflow of water into the 
foundations. Mr. Jaffrey was also responsible for ex- 
tensions to the East India Graving Dock, and to the 
= at Clacton-on-Sea, Walton-on-the-Naze, and 
‘elixstowe. He was engineer to the East Coast De- 
velopment Company, and on their behalf, or on that 
of the local authorities, carried out extensive shore 
protection works at Southwold and Sheringham. He 
was also engineer to the Commissioners of Sewers, and 
consulting engineer to the Aden Port Trust. 








THE ELECTRIC OPERATION OF TEXTILE 
FACTORIES. 

AT a meeting of the Manchester Section of the 
Institution of Electrical Engineers, held on the 
17th inst., at the University, Manchester, Mr. 
H. W. Wilson, A.M.I.E.E., read a paper on ‘‘ The 
Adoption of Electrical Transmission of Power for the 
Operation of Textile Factories.” As stated by the 
author, the subject is one of great importance to 
the electrical industry of this country, and if once 
seriously adopted, it would mean the opening of a 
very large market for the manufacturers of electrical 
machinery. In considering our backwardness in the 
matter compared with the extensive adoption of elec- 
trical driving of textile works in the States and 
on the Continent, he added that the depression 
which had existed in the textile industry during 
the last three years, and which now seemed to be 
passing away, had made the mill-owners chary of 
taking up new schemes. He also referred to the 
natural conservatism of this country, and to the num- 
ber of contradictory statements that had been made 
with reference to electrical driving, as causes which 
It was exceedingly doubt- 
ful whether, in the case of a new mill, any consider- 


‘able. economy of fuel could be shown by adopting 


electrical driving, and the case for its adoption should 
be urged on quite other grounds. These were given 
as follow :—Perfect freedom in locating both mill and 
engine-house, without any regard whatever to their 
relative positions ; greater simplicity and reduced cost 
of internal arrangements ; greater facility for group- 
ing the machines and placing the comparatively light 
shafting ; reduction to a minimum of the chance 
of a breakdown, which would stop the whole 
mill; ease of running one section for overtime or 
on special work; reduction of maintenance and 
depreciation charges; greater steadiness of drive 
under certain conditions, and a permissible higher 
speed, with increased output; reduction of total 
capital cost per spindle or per loom for a factory larger 
than a given size ; possibility of keeping a constant 
check on the results obtained in each department. 
Data received from American sources showed that an 
increase in production of about 4 per cent. in weaving 


connection has now been established i ratty i 
and St. Paul. This new line connects the Canadian | @0d up to 8 per cent. in spinning may be expected an: 
Pacific at Emerson and the Soo line at White Rice, and | obtained. For spinning and weaving, induction motors 


forms a shorter route to St. Paul. 








offered great advantages, and the bulk of the electrical 
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machinery now used for this class of work was three- | 
phase, 40 or 50 period, 500-volt plant. For bleaching, 
dyeing, and finishing, given the large speed variation 
called for, direct-current machinery had to bs em- 
ployed. The author dealt in detail with the driving 
of different machines, singly or by sets, and gave 
figures of tests showing the efficiency of electric driv- 
ing of a number of different machines. He also re- 
viewed the question of comparative cost and load 
factor. He is of opinion that a properly-arranged 
mill generating-plant in this country should be able to 
produce energy, after allowing 5 per cent. interest and 
10 per cent. depreciation on the capital cost of the 
plant, at about 0.3d. to 0.35d. per unit. The author 
gives various figures he has collected with regard to 
the powers taken by different machines used in dyeing 
and finishing ; these figures are reproduced in the 
following table. In nearly all cases each machine 
has its own motor :— 


Motor O.atput. 























| 
Machine. 
Srake H orse- Revolutions 
Power. Amperes. per Minute. 
——- } — 
Six-bowl, calender ; bow],| 
4 ft. Sin. by 18 in. | 48 187 570 
Four-bowl dry mangle,| 
4 ft. by 16 in. as a 83.5 134 550 
Three-bowl water mangle, 
4 ft. 4in. by 16 in. oe 25 97 640 
Two-bowl starch mangle, | 
4ft. 10in. by 16in. —..} 18 7t 680 
23-ton drying range wall 8.3 84 575 
Damper bowl, 5ft. by 18in | 5 20 750 
Brash washing machine . 24 
Rubber-polishing machine 24 
20 ft. stenter za 5 
Beamer = =. oa 94 
Small calender ‘ 18 
Friction calender .. | 35 
White squeezer at 1t 
White washer ae - lt 
Dyer becks .. os | 17 


} 


Tests made on a motor showed the power required 
for driving 38 frames ring-weft spindles, 19 of 272 
spindles, and 19 of 256 spindles; in all 10,032 
spindles. In the test, however, a number of the 
spindles were not run during any part of the time. 

















a Sp'ndles. Horse-Power. Ley one 
Full load me 8976 119.6 75.0 
844 per cent. -. 7392 104.0 71.0 
70.6 Pe Ks 6336 93.6 67.6 
52.9 vs sil 4752 75.4 63.0 
us Cs a 3:68 58.5 51.1 
17.6 - ay 1584 41.6 381 
0 re re ae 26.0 21.7 per cent. of 
full load. 


| 


By deducting 26 from the above powers, the net 
power for the frames, the proportion of spindles per 
horse-power become — 


Spindles per 

Horse-Power. Sheree. etree. 
93.6 96.0 
78.0 94.8 
67.6 93.7 
49.4 96.1 
32.5 99.5 
15.6 101.5 


The percentage of no load to full load would have 
been materially reduced had the test for full load in- 
cluded the full number of spindles. 

With regard to the driving of looms, the author 
gives the following data :— 


Horse-Power Looms; per 


Looms. Required. Horse-Power. 
With 465 156 = 30 
» 345 106.6 = 3.23 
as 23 78 0 = 2.86 
a a 54.6 = 2.20 
a 29.5 = 18.8 percent. 


of full load. 
Deducting the load of the motor and shafting :— 


Horse- Looms per Horse- 
Power. Power. 
126.5 = 3.68 
3a. = 4.47 
48.5 = 4.60 
25.1 = 4.78 


The paper concludes by remarks on the advantages 
of centralisation of power, and on the possibility of 
checking the production of each department. 











ENGINEERING Soctety, UNiverstty COLLEGE, Lonpon. 
—On Friday, the 13th inst., a general meeting of the society 
was held in the Botanical Theatre, Professor Karl Pear- 
son, M.A, (vice-president), in the chair. Professor J. D. 
Cormack, B.Sc. (president of the society), read a paper 
on his recent visit to America. The paper, which was 
most interesting, was well illustrated by about 120 lantern 
slides, most of them being original ones. In addition to 
the members of the society, there were between twenty 


and thirty visitors present, 


MISCELLANEA. 


THE new nickel-steel alloy *‘ Invar ” has besn used in 
constructing the psndulums of two new astronomical 
clocks, just built by Messrs. Henry Lepant, of Peris, for 
the Nice Observatory. 


The question of a great Scandinavian exhibi.ion, to be 
held either in Copenhagen, Stockholm, or Christiania, 
in the year 1914, if not before, is being discussed in 
various quarters, and-although people apparently are 
becoming somewhat sceptical as to the use of big exhi- 
bitions, the scheme will in all probability be realised. 
By rights, it is Norway’s turn, but times have been, and 
are still, to some extent, bad in Scandinavia, so there 
is not much inclination there for an exhibition before the 
i mentioned above, which is also the centenary of the 

orwegian constitution. As en an exhibition in 
Christiania in the year 1914 it would probably be practic- 
able to secure the necessary support, and it is urged that 
it is not much too svon to set to work, but both Denmark 
and Sweden are likely to sympathise with the idea of 
holding the next exhibition in Norway. 


The annual report published by Messrs. Bolling and 
Lowe, 2, Laurence Pountney-hill, E.C., always forms 
interesting reading. It gives a brief abstract of trade con- 
ditions during the closing year, covering shipbuilding, 
pig iron, coal, rails, tin-plates, and so forth, and reviews 
the situation in seeped. aor | and importing coun- 

| tries. Messrs. Bolling and Lowe state, in concluding their 
last issue, that ‘‘ the outlook for the cuming year is not 
one which can be viewed with much feeling of hope, and 
English merchants and manufacturers will have to strain 
| every nerve to meet European and American competi- 
tion.” This has atrue British business-man ring, and the 
advice is excellent. 


For the purpose of carrying the Metropolitan Railway 
across the Seine, a new bridge crossing the waterway in a 
single span is to be erected in Paris. The bridge will be 
constructed as a three-hinged arch, with a suspended 
road. The span is to be 340 metres (459.2 ft.). A peculiar 
feature about the structure will be in the position of the 
hinges. Of these one will be at the crown, as usual ; but 
the others will not be at the abutments, but at points 
about one-tenth the span out, the length between each 
hinge and the corresponding abutment being constructed 
asa cantilever. By this method of construction the live- 
load stresses are reduced to nearly the same as in a “‘ rigid ” 
arch, whilst the heavy temperature strains liable to arise 
with the latter system of construction are avoided. Prac- 
tically the same idea was advan in our article on 
‘* Stitfened Suspension Bridges,” published in ExGiInKER- 
ING, vol. lxii., page 235 ; but, so far as we know, this is 
the first time that this system of construction is to be 
adopted in practice. 


In a note on ‘‘ Radiation Pyrometry,” in a recent issue 
of the Physical Review, Messrs. C. W. Wardner and 
G. K. Burgess call attention to the great advantage this 
system of measuring high temperatures possesses, owing 
to the rapid variation in the photometric intensity of the 
light as the temperature rises. Thus, if the intensity of 
the red light emitted by a body at 1000 deg. Cent. is shad 
as unity, at 1500 deg. Cent. the intensity will be not less 
than 130, and at 2000 deg. Cent. over 2100. Further, 
Lummer and Pringsheim have shown that, taking the total 
luminous intensity of the light emitted by platinum at 
900 deg. Cent. absolute, this increases 30 times as fast 
as the temperature ; at 1400 deg., 18 times as fast ; and at 
1900 deg. absolute, 14 times as fast. It is this fact of the 
rapid change in the intensity of the light emitted with 
rise of temperature which has rende it ible for a 
trained eye to make a good approximate estimate of the 
temperature in many industrial operations dependent on 
temperature control. It would appear from the foregoin 
that an optical method of pyrometry should be an idea 
one, since a comparatively rough estimate of the photo- 
metric intensity would fix the temperature quite accu- 
rately. This, however, is only partially the case, since it 
is found that different bodies at the same temperature 
emit vastly different amounts of light. For example, a 
|mass of iron or carbon at 1000 deg. Cent. emits many 
| times as much light as that given by a mass of magnesia 
or polished platinum at the same temperature. 





| _ In a communication published in the Comptes Rendus, 
dealing with Mr. Gayley’s experiments on the use 
lof dry air for the blast of blast-furnaces, M. A. Lodin 
|says that the results obtained are in contradiction to 
the views hitherto held as to the importance of mois- 
jture in the blast, and considers that the striking 
‘results noted are probably due to special local con- 
ditions. The total ‘ heat-bills” for the two cases 
quoted by Mr. Gayley show a difference due to the 
heat of decomposition of the moisture representing 
2.8 per cent. of the total heat evolved, and it is not 
obvious how the saving of this should effect an economy 
of 19.8 per cent. in the coke used. This heat, however, 
is absorbed in the immediate neighbourhood of the 
tuyeres, where a very high temperature is necessary, 
and where the only portion of the heat available is that 
given out between the temperature of the burning fuel 
and that of the molten slag or pig; this difference is 
never very considerable, because the carbon is here burnt 
only to monoxide. Hence small subtractions or addi- 
tions of heat here will have a very important influence on 
the coke consumption. In the Isabella furnaces, with 
which Gayley worked, this influence is exaggerated by the 
low temperature of the blast, and the rise of 100 deg. 
Cent. in the blast temperature resulting from the drying 
is largely responsible for the improved results. Had the 
blast been heated to 500 deg. Cent., instead of being 
|dried, probably the same improvement would have 
‘resulted. In Europe, where the blast is heated to 








700 deg.—800 deg. Cent., the effect produced by previous 
drying will almost certainly be much less than that 
obtained by Gayley. 


From a paper read before the New Englind Street 
Railway Club at Boston, by Mr. H. W. Steward, it 
appears that the company working the Boston Elevated 
Railway have had much trouble in obtaining rails capable 
of withstanding the heavy wear to which they aresubjected. 
The line is 16 miles long, and include: 18 curves of less 
than 100 ft. radius, and 16 others of less than 150 ft. 
radius, The equipment consists of 174 passenger cars, 
weighing 36 tons each, and at ‘‘rush hours” there are as 
many as 30 four-car trains per hour. These trains are 
worked on the multiple-unit system, and have a booked 
speed of 14 miles per hour. The wheels have 34-in. steel 
tyres, which require regrinding every two months, and 
have a life of two-and-a-half to three years. The con- 
sumption of energy is 4 kilowatt hours per car mile. The 
rails weigh 85 lb. per yard, and in the first place ordinary 
commercial steel rails were used. On one curve, how- 
ever, of 82 ft. radius, these rails lasted only 44 days, the 
wear in which time was no less than 0.6 to 0.77 in. Nickel 
steel and hard ordinary steel rails were next tried, but 
both also wore out rapidly, the wear on the nickel steel 
rail being 0.044 ft. in 204 days. Manganese steel is now 
being used, and the wear in 1000 days has been only 0,016 ft. 
or less than 0.002 in. These rails are very expensive in 
first cost, the price being stated as about 5 dols. per foot, 
in place of 0.38 dols., as for ordinary rails ; but the operat- 
ing company find it economical at points of heavy wear, 
and have now 475 ft. of it in place. These rails can be 
bent readily enough, but cannot be cut cold. 








Power at Montreat.—Montreal is now receiving 5000 
— “hr from Shawinigan Falls, some 84 miles from 
the city. 





Souta Arrican Gotp.—The production of gold in the 
Transvaal last year was 3,779,621 oz. of fine gold, as com- 

ared with 2,963,749 oz. in 1903, The gold production of 

hodesia last year was 267,737 0oz., as compared with 
231,873 oz. in 1903. The combined production of the 
Transvaal and Rhodesia last year was accordingly 
4,047,358 oz., as compared with 3,195,621 0z. The vie 
of last year’s production at 4/. 53. per ounce of fine gold 
was 17,201,271/., as compared with 13,577,389/. 





Tramway OveRHEAD Equipment MarteriAts.—In a 
x ond read in the lecture-room of the Society of Arts, 
John-street, Adelphi, on the 13th inst., Mr. H. M. Sayers, 
M.I.M.E., member of the Tramways and Light Railways 
Association, gave a brief analysis of the mechanical and 
electrical conditions which must be satisfied in order that 
the overhead equipment of tramways may serve its 
purpose with the maximum economy and efficiency, and 
stated that the most economical size of trolley-wire to 
employ in any particular case was mainly a question of 
its life as a mechanical wearing part, the cost of renewal 
and the loss by scrapping having to be put against the 
capital expenditure. It should not be forgotten, how- 
ever, that a heavier wire involved heavier poles and other 
supports, the cost of which had to be brought into the 
account. The conditions were too complex, and at present 
too little determined by experience, to admit of the 
formulation of any general rule ; but it was probable that 
where the conditions were very severe, it was better to 
employ one of the harder bronze alloys than a copper wire 
of op size. One reason for this, in the author’s opinion, 
was that the wearing qualities of hard-drawn copper wire 
are not directly proportional to its weight, the hardness 
diminishing from circumference to centre. The effective 
thickness of the hard. skin varies with the details of the 
manufacturing process, and very little seemed to be known 
about the subject by users. It was also possible that the 
— of the trolley wheel had a further hardening effect, 
but where the wheel rubbed hard abrasion removed the 
hard exterior, and the softer metal inside was soon reached. 
On these facts it was clear that a material that is hard 
right through should be preferred. Very little experience 
with these bronze wires had, however, been made public ; 
and as some were brittle and some pitted badly under 
arcing, they should not be extensively adopted without 
trial. They were all of higher electrical resistance than 
copper, and therefore required feeding at shorter intervals 
with heavy traffic. The author then dealt with the 
position of the wire in relation to the track, and with its 
suspension. He stated that the flexibility of a span-wire 
construction greatly reduced the blow upon the ears, as 
the span wire also rose to the trolley pressure, and the ear 
more readily aligned itself with the wire; at high speeds 
the effect was quite perceptible. For railway speeds, the 
longitudinal suspending wire, carrying the trolley-wire by 
hangers at short distances, thus approximating toa system 
with a constant vertical rigidity from point to point, was 
essential. The size of span wire should not be less than 
7/14 8.W.G., and there seemed no reason for using larger 
wire. This wire should have a breaking point equal to 
from 35 to 40 tons og square inch after stranding; the 
galvanising should be carefully examined and tested. The 
soldered ear was the best form of attachment for the 
trolley-wire. Many patterns of mechanical ear had 
devised and tried, but it was hard to see how any 
mechanical clip could give equal security without adding 
to the effective diameter of the wire on the arc in contact 
with the wheel. The use of wire of figure 8, or grooved 
section, made the mechanical ear satisfactory, but such 
wire was more expensive and more troublesome to erect, 
so that the balance of advantage remained with the 
soldered ear. Insulators, feeders, junction fittings, guard 
wires, &c., were also passed in review by the author of 
the paper. 
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THE LAW OF MASTER AND SERVANT. 


Ellis v. Ellis.—This case, which was heard in the Court 
of Appeal on January 11, was an appeal by Messrs. 
Joseph Ellis and Co. against a decision of his Honour Sir 
Horatio Lloyd, peti Be apr vod to Emma Ellis, 
whose husband was ki in a colliery accident. His 
honour awarded the sum of 2501. 

The ground of the appeal was that the deceased was 
not a workman, that the appellants were not his em- 
ployers, and that if they were, they were only responsible 
for two-thirds of the amount awarded. 

Mr. Powell, K.C., and Mr. Ellis Griffith, M.P., 
appeared for the appellants, and Mr. C. A. Russell, 
K.C., and Mr. Davenport, for the respondent. 

It appeared that the deceased, Joseph Ellis, was a 
working collier. He was the proprietor of a small surface 
mine. In 1903 he became associated with two other 
persons for the working of the mine. The firm took the 
name of Messrs. Joseph Ellis and Co. On October 13, 1903, 
Ellis wrote to his ‘‘ employers,” saying that after a fort- 
night he would cease to work at the mine. After the 
fortnight he went on working on the same terms. It 
appeared that each member of the firm used to work in 
the colliery from time to time, and while doing so received 
a weekly sum, which, it was alleged, was wages—i.c., 
something in addition to his share in the partnership. 

Mr. Powell, K.C., submitted that the County Court 
Judge had, in effect, decided that a man could be his own 
employer. In this case the appellant firm consisted of 
three -persons, one of them being the husband of the 
applicant. What he received from the firm was only his 
share of the partnership profits in money or in kind. 

Lord Justice Mathew: Would the managing director 
of a company not be entitled to make a claim under the 
Workmen’s Compensation Act ? 

It is submitted not. This, moreover, was a. case of 
partnership. 

Lord Justice Cozens-Hardy : The payment of so-called 
wages appears to be payment of the partner’s share. 

That isso. A similar question has arisen in Vamplow 
v. Parkgate Iron Company ((1903) 1 K.B., 851), where a 
man was injured by an accident while doing work for 
manufacturers at their works as an independent con- 
tractor with them, and not as their servant. Held that 
he was not a workman in their employment within the 
meaning of the Workmen’s Compensation Act. 

If the deceased in this case had left his employment 
there would have been no right of action against him for 
breach of contract. 

Mr. C. A. Russell submitted that the work upon which 
the deceased was employed when he met with the accident 
was work which it was not p«rt of his duty to perform. 
Anexpress bargain had bee» cume to that if he did any- 
thing as a miner he would be entitled to wages from the 
firm. 

Lord Justice Cozens-Hardy: The same man can then 
be employer and servant ? 

It is sobenitoed that there is no reason why he should 
not be. The firm, as a firm, may make a bargain with a 
member of the firm for special services. According to 
the definition in the Act, there is nothing to show that 
this man was not a workman. He was entitled to wages. 

Lord Justice Cozens-Hardy: In the case of the firm 
becoming insolvent, do you say he could have made a 
claim like the other members of the firm? He could 
have done so, unless there is some rule in bankruptcy to 
prevent him. 

In giving judgment the Master of the Rolls said the 
oneek must be allowed. It was from the judgment of a 
County Court Judge for whose opinion they had great 
respect. 

The question was whether the deceased man was a 
workman within the meaning of the Workmen’s Com- 
pensation Act. He availed himself of a license for the 
working of surface clay and minerals, Having got this 
license, he entered into partnership with a potter and a 
draper for the purpose of working the mine. 

e appeared to have been a skilled workman, and he 
sometimes worked at wages. He was injured while so 
working. The question was whether he was a workman 
within the meaning of the Act. As it seemed to him 
(the Master of the Rolls), that Act did not contemplate a 
case where a man was both employer and em x 

In his view, the mode. of. payment by wages which had 
been adopted was merely an pop of accounts 
between the partners. A.man could not put himself into 
the position of a workman when he was really an em- 
ployer. No doubt the definition of the term ‘* workman ” 
might cover the present case, but it was clear that the 
Compensation Act contemplated the relationship between 
employer and employed. 

Lovie Justices Romer and Stirling having concurred, 
the appeal was allowed. 

Cherry v. Waghorn.—This was an appeal by an appli- 
cant under the Workmen’s Compensation Act from the 
refusal of his Honour Judge Selfe to award compensation 
to the father of one Albert Cherry, who was killed at 
the Uralite Works, Higham, on March 14, 1904, while 
engaged in shunting wagons for John Waghorn, the re- 
spondent on the appeal. 

Mr. John O’Connor appeared for the appellant ; Mr. 
T. Mathew for the respondent. 

Tt appeared that the respondent had contracted to do all 
the cartage and shunting for the Uralite Company, who 
own a factory with machinery and plant, and lines of 
rails running into a yard, over which there run wagons 
belonging to a railway company. The son of the appli- 
cant was employed by Waghorn. It was urged before the 
County County Judge that the respondent was a joint 
user of the factory, warehouse, or wharf, and that the 
boy was his servant on the premises, and while so em- 
ployed met with his death by accident arising out of, and 


in the course of, his employment. On the part of the 
contractor it was submitted:—(a) That he was not an 
undertaker within the meaning of the Act; (b) that the 
liability, if any, was on the. Uralite Company as owners 
of the factory. 

His Honour held (1) That Waghorn was not the occupier 
of the factory where the accident oceurred, and con- 
sequently was not an undertaker ; and (2) that Section 104 
of the Factory Act cannot be read as making that which 


but is also -a wharf, a factory within the meaning of the 

Workmen’s Compensation Act, of which. Waghorn had 

the use or occupation ; (3) that, in fact, he had-not the use 

or occupation of the locus in quo within Section 104, his 

men being only employed there for the purposes of 

= requirements of the de facto occupiers—the Uralite 
mpany. 

The Court dismissed the appeal. , 

In giving judgment, the Master of the Rolls said that 
the only difficulty in the case arose in interpreting the 
finding of the County Court Judge. The Uralite Com- 

ny were undertakers and occupiers of a “factory.” 

ow was the moving of goods from place to place 
effected ? The. claimant was the father of a youth in the 
employment of a man named Waghorn. Waghorn had 
contracted with the company to supply horse, wagon, 
and a boy. He sent the boy with the horse and ap- 
pliances to the company’s premises. The boy obeyed the 
orders given by those who had charge of the sidings. 

When one read the full note it was clear that the exact 
point of the case had been raised by Mr. Mathew in the 
County Court. He suggested that Waghorn never had 
the use or occupation of the factory. All he did was to 
supply the means of locomotion and labour. There was 
no evidence upon which the judge could find that he had 
use or occupation. The County Court Judge found this 
as a fact, and therefore Waghorn is not liable. 

In his third finding he found that the boy was oon 
for the purpose of the de facto occupiers. e@ appeal 
would be dismissed, Cozens-Hardy, L.J., and Mathew, 
L.J., concurred. 








LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 5th inst., the screw-steamer Ger- 
manic, recently launched by Messrs. Irvine’s Shipbuild- 
ing and Dry Docks Company, Limited, West 

1, and built to the order of Messrs. W. H. Cocker- 
ine and Co., Hull, proceeded to sea for her trial- 
trip. She is of the following dimensions :—Length, 
342 ft.; breadth, 49 ft. 6 in. ; depth, 25 ft. 2 in., and of 
a large measurement cargo capacity. The engines are 
triple-expansion. They have been supplied and fitted by 
Messrs. Richardsons, Westgarth, and Co., Limited, 
Hartlepool, having cylinders 234 in., 39 in., and 60 in. 
in diameter, with a 45-in. stroke. Two single-ended 
boilers, each 16 ft. by 10 ft. 6 in., working at a pressure 
of 180 lb., supply the required steam. After adjusting 
the —— a series of runs were made, and a mean 
speed of 11 knots was obtained, the engines working 
ay ind and well. The vessel then proceeded to Barry 
to ° 





On Saturday, the 7th inst., the screw-steamer Rose- 
mount, built by the Northumberland Shipbuilding Com- 
pany, Limited, Howdon-on-Tyne, to the order of Messrs. 

ohn Cory and Sons, Limited, Cardiff, for the Seville 
and United Kingdom Carrying Company, left the Tyne 
for her trial-trip. Her dimensions are as follow :— 
Length over all, 335 ft. ; extreme breadth, 48 ft. ; moulded 
depth, 24 ft.3 in. The engines have been supplied by 
Messrs. Richardsons, Westgarth, and Co., Limited, Sun- 
derland ; the cylinders are 234 in., 39 in., and 64 in. in 
diameter, with a 42-in. stroke. Two boilers, 15 ft. in 
diameter by 10 ft. 6 in. long, with a working pressure of 
160 lb. per square inch, supply the required steam. The 
vessel is designed to carry 5350 tons on a light draught. 
The trial trip proved in every way patilienters, the 
machinery worked without a hitch, and a speed of 
10 knots was easily obtained. 





The Laxev Engineering and Shipbuilding Com- 
pany, Bergen, Norway, launched on Saturday, the 7th 
inst., the s.s. Ada, built to the order of Mr. 8S. L. Christie, 
of Bergen. The principal dimensions are :—Length, ex- 
treme, 239 ft.; breadth, 36 ft.; depth, moulded, 16 ft. 9 in. 
The machinery is also constructed by the Laxevaags Com- 
pany, the cylinders being 104 in., 27 in., and 44 in. in 
diameter, with a 350-in. stroke. The working pressure is 
180 Ib. per square inch. 





On Saturday, the 7th inst., Messrs. Furness, Withy, 
and Co., Limited, Hartlepool, launched the steel screw 
steamer Harmony, a sister-vessel to the s.s. Harcalo and 
Harmonic, recently launched for Messrs. J: and C. 
Harrison, Limited, 66, Mark-lane, London,’ E.C. The 
vessel exceeds 335 ft. in length, is built on the deep-frame 
principle, with a measurement capacity of 264,126 cubic 
feet. Her triple-expansion engines will be supplied and 
fitted by Messrs. Richardsons, Westgarth, and Co., 
Limited, Hartlepool, with cylinders, 23 in., 40 in.. and 
65 in. in diameter, with a 42-in. stroke ; the two boilers 
are single-ended, 15 ft. 6 in. in diameter by 10 ft. 6 in. 
long, built to German law requirements, and working at 
a pressure of 200 lb. per square inch. 


Messrs. Workman, Clark, and Co., Limited, of Belfast, 
launched, on Tuesday, the 10th inst., a steamer built to the 
order of the Booth Steamship Company, Limited, of Liver- 
pool, and named the Anselm, which is 400 ft. long, with a 
gross tonnage of about 5600, and is a vessel of the spar-deck 
type, with combined p, bridge, and a top-gallant fore- 








castle. 4 large steel deck-house extending the full length 


is already a ‘‘factory” independently of that Section,’ 


artle- Th 


of the bridge deck will be fitted, with state-rooms for 
first-class passéngers.. Additional state-rooms for this 
class have also been arranged at the forward end of the 
bridge-house, accommodation being thus provided for 
over 140 passengers. The dining-saloon is on the main 
deck. .At the fore end of the bridge deck-house a hand- 
somely furnished music-room has n fitted up, and a 
smoking-room on the promenade, with stairway approach 
from the bridge deck. The promenade deck, which is 
over the bridge deck-house, is about 150 ft. long'and the 
full breadth of the vessel. The spar-deck space aft of the 
engitie-room is fitted -up with comfortable state-rooms for 
200 steerage passengers.. The pelling machinery and 
boilers. have been constru at Messrs. Workman, 
Clark, and Co.’s Queen’s-road Works, and consist of a set 
of. direct-acting triple-expansion engines. The main 
boilers, four in number, are of the single ended cylindrical 
multitubular type, built of steel, and working at a pressure 
of 180lb., under Howden’s system of forced draught. 
This vessel has been’ specially désigned for the uwners’ 
tourist and general passenger trade to North Brazil, and 
will run regularly in the service-between Liverpool and 
Para and naos (River Amazon), calling at Havre, 
Oporto, Lisbon, and Madeira en route. 





Ueberall reports that the German battleship Braun- 
schweig in- her trials made an average of 18.43 knots 
during a fivehours’ run. Her contract speed is-18 knots. 
Tn an endurance trial of eleven hours her engines deve- 
loped an average of 11,588 horse-power. The average 
speed is not given, but with her engines developing 
10,270 horse-power her speed was 16.41 knots, and 17.497 
knots with 12,730 horse-power. The replacing of the 
rudder, which the German battleship Elsass lost on her 
trials, will take some time. The Barbarossa, of the Kaiser 
class, will be commissioned to take her place while she is 
in dock. The Barbarossa also lost her rudder in conse- 
quae of the breaking of her stern-post, and has been in 

ock under repair.' Both vessels were built by the 
Schichau firm. At the trials of the German coast- 
defence ship Aegir after her reconstruction, the highest 
speed she attained was 15.27 knots. The results of the 
trials of the battleship Schwaben are still not published, 
but it is still hoped that she will be able to make 18 knots 
in deep water. The armoured cruiser Friedrich Karl in 
a twenty-four hours’ run averaged about 18.7 knots, her 
engines developing an average of 17,759 horse-power. 
e sea ran high and there was a strong wind against 
her. Later she made 20.5 knots in a six hours’ run, 
which still leaves something to be desired. The pro- 
tected cruiser Bremen made 23.288 knots on the measured 
mile in deep water. In an endurance trial of ninety- 
three hours her engines averaged 124 revolutions. The 
speed is not given, but with 120.55 revolutions her speed 
was 20.327 knots, and with 135.88 revolutions 22.466 
knots. In a long run, therefore, she can be depended 
upon to maintain a speed of from 20.5 to 21 knots; but it 
is a pity she cannot carry more coal. The sea-going 
torpedo-boat $123 made 28.3 knots on her trials. The 
same rate of speed was reached hy 8125, which is the 
boat fitted with turbines, and built for a 27-knot speed. 
The armoured cruiser Prinz Adalbert, while running 
under full steam with forced draught, burst the high- 
pressure cylinder of one of her engines. A new cylinder 
will have to be put in. 








CanapiAN Ratitways.—The length of railway built in 
Canada last year was 319 miles, as compa with 
687 miles in 1903. 

Pusiic Service Moror-Omnipuses.—The Automobile 
Club of Great Britain and Ireland has undertaken an 
official reliability trial of a 24 horse-power Straker and 
Squire omnibus, propelled by a four-cylinder petrol motor 
of the vertical type. This trial started on January 12, 
and will last 20 days, a total distance having to be covered 
of 2000 miles, at an average oi 1° miles each day. The 
car is fitted with a temporary body, and the requisite 
amount Of.weight is added to approximate to the working 
conditions of a double-deck omnibus with a carrying 
capacity of 25 passengers of 11 stone each. The Straker 
and Squire omnibus has four cylinders, 4.13 in. by 5.11 in., 
and the speed of the vehicle with a full load up can be 
varied from 14 to 16 miles per hour. The fuel tank has a 
capacity of 20 gallons, which is sufficient for a complete 
day’srun. The ignition is by magneto low tension and 
battery. The vehicle is ef German manufacture, being 
one of a number imported by Messrs. Straker and Squire 
to fulfil orders for immediate delivery. The British 
rights, so far as the sale of these machines is concerned, 
have been purch by Messrs. Straker and Squire for a 
long peri The vehicle will be known in this country 
as the Straker and Squire petrol omnibus. Extensive 
orders, we have been told, are already secured from the 
London General Omnibus Company and other firms. The 
trial is being carried out by the Automobile Club under 
the conditions recently framed—that is to say, a com- 
petent observer (Mr. R. W. Sprague) will be on duty on 
every run. The routes are 50 miles out and back on six 
of the main roads from London—naniely, the Oxford road, 
the Coventry road, the North road, the Banbury road. 
Bath road, and Exeter road. Each day a large portion of 
the journey will be through London and the suburbs, and 
over such roads as omnibnses have eng to travel. 
The tyres of the omnibus are of the solid buffer type, 
made by the Sirdar Rubber Company. The particulars 
of the trials which have so far reached us from the Auto- 
mobile Club apply to the runs made on the 12th to the 
17th inst., during which days a total of about 503 miles 
were covered. Very few involuntary stops were made ; 
these were very short, they occurred mostly on the first 
day’s run, and were ww examine the magneto and to get 10 
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THE KRYSZAT AIR-COMPRESSOR. 
CONSTRUCTED BY MESSRS. SCHAFFER AND BUDENBERG, LTD , MANCHESTER. 
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Osx of the most important points in the design of 
air-compressors, particularly of those intended for 
high compression, is the reduction of the clearance 
volume between the seating of the delivery-valves 
and’ the piston to the lowest possible amount. 
If the clearance amounts to any appreciable propor- 
tion of the cylinder volume, the compressed air re- 
maining unexpelled when the piston is at the end of 
its stroke will again expand behind the piston as it 
returns, ‘an¢k very much lessen the amount of free air 
which can be dealt with at- every stroke. In the 
Kryszat air-compressor the valves are so arranged 
that there is no clearance whatever behind the piston, 
and, consequently, the volumetric efficiency is practi- 
cally unity. The general appearance of the com- 
— is shown in Fig. 1. It is single-acting and 

tit very much on the lines of a small gas-engine. 
Air is drawn in through the centre of the cylinder- 
cover, and discharged through the vertical branch near 
the back end of the cylinder. The arrangement of the 
valves is seen in Fig. 2, which is a vertical section 
through the cylinder and cover. In this illustration A 
represents the suction-valve and B the delivery-valve. 
The latter is carried by a circular diaphragm of sheet 
metal held in the counter-bore of the cylinder by the 
cover. The seating of the delivery-valve is formed 
on the inner end of the cylinder-barrel, and the valve 
is held to its seat by the larger helical spring shown, 
the pressure of which can be adjusted by the screwed 
collar in the suction orifice. The suction-valve is in 
the form of a flat disc, the seat of which is on the 
face of the delivery-valve, to which it is held by the 
smaller helical spring. When the piston starts on its 
forward stroke, the suction-valve is lifted, and free air 
enters the cover and passes into the cylinder through 
the centre of the delivery-valve. When, on the return 
stroke, the air is sufficiently compressed, the two 
valves move back together, and the air escapes into 
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the delivery-belt and emerges by the vertical branch. 
Owing to the large diameter of the valves, a very 
slight lift is necessary to give free passage to the air 
when entering and Bet an the cylinder, and it will 
be seen that the clearance may be reduced until the 
piston ‘actually comes in contact with the surface of 
the suction-valve without danger. 

The compressors are made in two sizes, having 
cylinders respectively 4 in. and 6 in. in diameter, with 
a 4-in. stroke. Owing to the small lift of the valves 
and the short stroke of the piston they can be run at 
about 300 revolutions per minute, ring lubrication 
being provided for the crank-shaft bearings, The 

tent rights of this compressor in this country have 
ene acquired by Messrs. Schiffer and- Budenberg, 
Limited, Manchester. 





INDUSTRIAL NOTES. 

Tue alarming discovery that the Railway Clearing- 
House Superannuation Fund was unsound and insol- 
vent caused widespread consternation among the 
railway clerks lest their pensions should be unpaid 
and their families and themselves left in distress in 
their old age. The fund was established on a basis 
declared by actuaries to be perfectly sound and sol- 
vent, and now, after comparatively few years of 
experience, the contributors to that fund find that 
the basis is unsound. After all, it is not too late to 
find a remedy, or remedies. When the actuarial 
investigations were made into the solvency of friendly 
societies, it was found that the great orders were 
not financially sound. With a promptitude, however, 
which did them credit, the societies in question at 
once set to work to augment the funds, so that no 
financial danger could apprehended. The great 
railway companies can do the same; it is only a 
question of time. This fund is not in any sense 


| 
| 
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under Government control, but Parli t has a 
right. to insist that justice should be done to all 
the contributors, and probably the question will be 
raised in the House of Commons early.in the ensuin 
session. Some investigations. have been made gn 
sOme proposals have been formulated, and the men 


| ab a- mass meeting in Exeter Hall rejected the report 


| of the actuaries 


y 6275 votes, inst 79 for -it, 


| This is decisive so far as it goes, but it only deals with 





the report as presented, not with the future: stability 
of the fund. rd Claude Hamilton ided, and he 
was received with cheers, for he is popular with 
railway men. The six representatives of the com: 
panies were, however, received in silence when they 
ascended the platform. When the six representatives 
of the men appeared they received an ovation, Those 
signs were indicative of the feeling in the great 
assembly in Exeter Hall. 

Lord Claude Hamilton’s expressed view was that 
the present condition of things was the result of the 
cry for increased pensions from -1893 to 1896: In the 
former year he had protested against any higher 
pension than 1000/. a year, but. he lacked-support. 
‘The actuaries certified that the increased payments 
were on a sound basis, and the men’s representatives 
didnot oppose the increase. He made the startling 
statement that while the deficiency in the Clearing: 


| House fund was 500,000/., that of the London an 
North-Western - was 1,250,000/., with a smaller meni: 





proves This is not very reassuring to those who 
ut 


contribute to railway funds for Succour in sicknéss 
and old age. He suggested the alteration of fiftieths-to 
sixtieths as the basis of pensions. To this proposal it was 
argued that 22 per cent. of the members, and those 
the poorest, would be worse off than under the existin, 

scheme: One surprising statement was made, ap 

was not contradicted, that the pensions paid to the 
on aed officials were equal to 1244 per cent. of their 
salary, while the poor man had unly 60 per cent. 
The seven years’ scheme proposed made an increase of 
900 per cent. on retiring salaries of 500/. a year and 
over, and only 28 per cent. on those below 500/. a year, 
while the very poorest got no increase at all. Surely 
there must be something wrong in a scheme which 
gave so much to the well-paid and so little to the ill- 
paid members of the staff. If the percentages paid 
are the same, or approximately so, then the benefits 
ought to be in proportion ; if, on the other hand, the per- 
centages vary, higher and lower, then the proportions 
of benefit ought to vary in proportion. There were 
some remarks by speakers at the meeting which 
rather tended to disagreement than to conciliation ; 
even so tactful a speaker as Lord Claude Hamilton 
referred reproachfully to ‘‘ self-appointed. leaders,” 
as though these had caused the mischief. They may 
have probed the sore, and made it apparent, but the 
mischief was there to be exposed. It is to be hoped 
that a modus vivendi will be found out of the difficulty. 


The Iron-Founders’ monthly report reviews. the 
history of the past year in so far as it affected the 
society, and the record is rather a sad one. ' The 
society’s balance on Jaiiuary 1, 1904, was. 102,801/. 
12s. 4d.; on January 1, of this year, it had fallen to 
88,065/. 13s. 3d., showing a decrease of 14,735/. 19s. 1d. 
in the year. At the close of December, 1903, the 
number of members on donation benefit was 1813; at 
the end of December, 1904, it rose to 2433. The aggre- 
gate number on the funds was 4432, or 24.1 per cent. 
of the total membership, which is a very large pro- 
portion. In spite of all drawbacks, however,there 
was only a decrease of one in the aggregate member- 
ship, which stood at 18,427 and 18,426 respectively, 
The total number on the funds at the date of the 
report was 4502; last month, 4114; increase, 3388, 
mostly of unemployed. Number on donation benefit, 
2433—increase, ; on sick benefit, 592—increase, 104; 
on superannuation, 12]0—decrease, 15 ; on trade funds, 
259—increase, 19; on dispute benefit, 8—decreasp, 
21; total membership, 18,426; weekly expenditure, 
1483/. 9s. 2d., or over ls. 73d. per member on benefits 
alone; total cash in hand, 88,065/. 138. 3d.; decrease 
in the month, 3670/7. 6s. 7d. The returns as regards 
the state of trade are very unsatisfactory. In 40 
places, with 3986 members, trade was from very good 
to improving on last montli’s returns. In 88 places, 
with 14,440 members, trade was from declining to 
very bad; last month, in 88 places, with 14,836 
members, the same reports were made. There is, 
—— just a gleam of encouragement in the above 

ures. The report gives some good news from the 

artlepool districts: of five new steamers by one 
firm, and of ten others by another firm ; eight to be 
built locally, and two at Sunderland ; also eight sets 
of engines locally, and two at Sunderland. Some 
minor orders are also reported as being given out in 
the district. It is thought that these orders indicate 
a return of activity in the shipbuilding and engineer- 
ing trades. A special levy of 3d. per member is 
being voted in aid of some men who are out on 
strike at Sheffield. They have now been out for about 
thirteen weeks, and the society is of opinion that they 
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should be further supported in order to insure a 
victory. 

The report of the Associated Ironmoulders of Scot- 
land shows a large drain upon the funds for idle 
benefit—an increase over the previous month of over 
57: per week. ~ But there appears to be a tendency’in 
a favourable direction. Inthe matter of funds there 
was an increase due to interest on deposit receipts and 
return of income tax ; otherwise there was a loss ov 
the working of 395/. 16s. 5d. per week. The society 
opened six new branches, and in doing so audited the 
books of the several; listricts to which the new 
branches belong; when it was found that in every 
case the books were well kept and in good order. In 
this month’s report is given a full abstract of the 
income and expenditure for the entire year 1904. The 
aggregate income was 35,365/. 14s. 2d., while the 
expenditure was 35,565/. 1s. 8d. The balance in hand 
was 78,229/. 12s, 10d. The various items of the income 
are set forth for each of the districts of the uhion, 
and also for the central office. The chief were ordinary 


dues, 15,1117. 17s. 4d., and levies, 7457/. 1s. 6d. The 


total interest was 2089/, 183. 7d. The “expenditure 
included 13,2467. 10s. 5d. for idle benefit, 86402. Gs. 1d. 
for superannuation, and 2657/..93. 3d. for funerals. The 
‘other items were management, rent (all the districts), 
printing and stationery, and sundries. Since 1842 to the 
close of 1904 the aggregate income was 786, 140V. 16s. 8d. 
The expenditure included superannuation, 123,529/. 
6s. 5d.; idle benefit, 375,513/. 3s. 9d. ; funeral benefit, 
83,1902. 8s. 7d.; loans to members and others, 
64841. 4s. 8d ; salaries and delegations for the whole 
period amounted to 41,690/. 4s. 4d.; rents of central 
office and all branch and district rooms, all printing 
and stationery, &¢:; 35;794/. 16s. 9d.; miscellaneous 
expenditure, 43,503/. Is. ld. The latter included the 
purchase of property: grants to other trades, and loans 
returned: Altogether the record is one to Le proud 
of. ‘The goed done in respect of unemployed benefit 
and old-age pensions, under the head of superannua- 
tion, is beyond all praise. The increase of member- 
ship in the apprentice section is regarded as very 
satisfactory. 

The report of the Amalgamated Society of Carpenters 
and Joiners is somewhat distressing by reason of the 
fact that the unemployed list does not diminish. 
Members are reminded that the report of a year ago 
expressed the fear that 1904 would not be a pro- 
sperous year, but the Council add they did not think 
that it would prove so disastrous as it has. Through- 
out the whole year the average number of members in 
~ receipt of unemployed benefit was 4308 in each month. 
In addition to those, many whose term of benefit had 
expired, and many hundreds of the trade section 
members not.entitled to donation benefit, had to be 
assisted from the contingent fund. The report notes 
that the members on the North-East Coast districts, 
who endured ‘22 weeks’ strike in resisting a reduction 
_ in wages, have generously levied themselves in aid of 

their fellow-members unemployed. The aggregate 
membership at date was 71,685 ; of these, 6705 were 
on donation benefit, 2028 on sick benefit, and 2133 on 
‘superannuation benefit. All members in employment 


are levied 3d. per week extra, to meet the drain on the: 


funds. Steps are being taken to ascertain the actual 


number of members out of work, whether in receipt | 


of benefit or not ; it is believed that an unprecedented 
number are at present unemployed. The scheme of 
athalgamation with the General Union of Carpenters 
and Joiners has been rendered nugatory for the present 
by reason of an insufficient number of votes being re- 
corded. The Trade Union Act requires the sanction 
ef two-thirds, but that number did not vote. 


The report, of the Operative Cotton - Spinners is 
more favourable as regards employment. For months 
during last year the proportion of unemployed, besides 
those on short time, was very large. At the date 
of the present report only 3.59 per cent. were on the 
funds—previous month, 3.39 per cent. ; same month 
a year ago, 3.88 per cent. The number in receipt 
of full Showeses was small, and of piecers smaller 
still. As regards full members, there was a de- 
crease of one in the month, but an increase of 198 
in the year. The aggregate membership is now 
14,406—a loss of six in the month, but a gain of 
667 in the year. The umber of disputes in the 
month was 29; previous month, 23; same month a 
year ago, 15: all dealt with by the officials. The 
number of accident cases reported was 34 ; last month, 
44; same month a year ago, 34. In addition to the 
above, there were 14 cases of compensation under the 
Act ; last month, 16; same month a year ago, 19. 
These cases are dealt with by the officials of the 
union and the employers against whom the claims are 
made. Generally these claims are settled in this 
mutual manner. The _ superannuation fund has 
now reached 16,9907. 4s. 5d.; the gain in the past 
month was 1175/. 15s. 6d. The particulars of each 
claim under the Compensa’ i 


tion Act are _— in full, 
go that’all the members are ‘able to judge of the cir- 





cumstances, the extent of the injury, and the amount 
of compensation awarded. This is a useful record, as 
it supplies a kind of general gauge by which to judge 
of the working of the Act in this important industry 
—the extent of the injury and the legal compensation. 


The strike-in the Westphalian coal-fields grows. It 
is now estimated that more than 200,000 coal- 
miners are on strike in the Rhenish provinces, 
leaving only about 70,000 men at work, or about 
one-quarter the number usually employed in the 
coal- mines of the Western German provinces, and 
the position is such that nothing but a fierce labour 
war can settle the dispute. Singularly enough, the 
question of wages has not arisen, but the working 
hours are in dispute as regards the time spent from the 
bank to the face of the workings, and thence back 
again to the bank at the end of the day’s work in the 
mine. The question of allowance of coal is also a 
factor in the dispute; the men demand that the supply 
of coal for their personal needs shall be free of cost. 
The most important matter, however, is the system 
of deductions when the material brought to the surface 
is found-to contain’stone or earth. This was at one 
time a source of continual strife in this country, 
happily put an end to by, the Coal Mines’ Regulation 
Acts, and the employment of check-weighmen on the 
pit bank, not under the absolute control of the mine- 
owners, who certify as to weight or measurement. The 
demand to be paid full weight for the coal raised is 
reasonable. The men do not seek to be paid for refuse, 
but they denounce the system of sweating by ignoring 
the good coal in a tub which contains some refuse. 
It is said that the Labour leaders and Socialists 
are frightened at the possibility of a general strike, as 
the funds in- hand are inadequate for such an emer- 
gency. Jt is also thought to be dangerous, as the 
strikers are already infuriated against those who refuse 
to join them. In view of possible violence troops have 
been in readiness to suppress any outbreak. The effect 
of the stoppage is already-felt in the iron and steel 
trades, and in various other industries in Germany. 

Reports from the Rand mining districts are again 
conflicting as regards the increase of yellow labour, 
and the decrease of white labour in the mines. The 
figures _ by Mr. oO; Colonial Secretary, 
to Dr. Macnamara, M.P., do not show any propor- 
tionate increase of white men in the mines since the 
influx of Chinese. The increase of whites was 1112; 
of coloured natives, 3839; of Chinese 12,965. The 
latest figures show that there are now in the Transvaal 
23,052 yellow men, as compared with the 12,965 in the 
return above quoted, and more are daily expected. 


The concessions of the Postmaster-General to the 
demands of the Postal employés and the telegraphists 
are not regarded by the statf or employés as in any sense 
satisfactory. An increase of pay is to be given in cer- 
tain cases, and some additional men are to be put on, 
but these appear to be more in the character of over- 
lookers. One of the deputation put the case very 
badly. He argued that the revenue of the Post 
Office ought to be appropriated to an improvement of 
the staff and the workers. Lord Stanley took advantage 
of the slip to press the speaker into a quagmire, when 
one of his colleagues exp'ained that the views put 
forward were those of the individual speaker, not of 
the persons represented. It must be borne in mind 
that the public, who supply the revenue, havea right 
to greater facilities, as well as the staff to increased 
pay. The latter cannot claim all the advantages. 


There are signs at last of a real improvement in the 
iron and steel trades. At the quarterly meetings held 
last week in Birmingham there was a large attendance 
from all parts of the country, London and South Wales 
being especially well represented. There was a more 
buoyant tone than for some time past, and the pros- 
pects for the current year were regarded with cheerful- 
ness. More business is doing, and prices have an 
upward tendency. It was expected by some that 
marked bars would advance 10s. per ton, but it was 
decided not to increase quotations. Unmarked bars, 
however, advanced 5s. per ton; gas strip also ad- 
vanced 5s. Generally, the feeling was that we had 
turned the corner, and that more work and better 
prices would rule in the near future. There are no 
sufficient reports as yet as to the engineering and 
allied trades, or as to the numerous other iron, steel, 
and metal-using industries. 

The more buoyant tone so manifest in the Midlands 
was not reflected on Change in Manchester, which 
represents the Lancashire iron and steel trades. It is 
admitted that the prospects of trade are better, but the 
improvement already manifest does not warrant the 
anticipations of the more optimistic section in the iron 
and steel trades. There are as yet no large orders in 
the engineering and allied trades, some branches of 
which have long been very slack. 


At the extensive carriage works of the London and 
North - Western Railway Company, Wolverton, the 





employés were again placed on full time last week, 
after an interval of two years’ short time. During that 
period about 1000 men were discharged. The order to 
recommence full time affects about 5000 men. This is 
another indication of improvement in trade, and will 
affect other industries in the Midland districts. No 
doubt this fact and other circumstances well known 
locally affected the tone of the iron market at the 
quarterly meetings. 


‘Serious labour troubles are reported in Russia. At 
a conference in St. Petersburg, at which 350 dele- 
gates attended, it was resolved to demand the rein- 
statement of some men who were dismissed at some 
works because they were members of the union. The 
conference resolved to inform the Government that 
unless their demands were complied with, the union 
would no longer be responsible for the maintenance 
of order among the workers at St. Petersburg. In 
the old districts there have been serious disturbances 
—many deaths and a large number injured. The 
latest telegrams to hand make it clear that the troubles 
are rapidly extending, and matters, particularly in St. 
Petersburg, look very ominous indeed. 


Spain is again in a state of unrest. A general strike 
is threatened at Madrid, involving the whole of the 
building trades, and affecting some 30,000 men. The 
question at issue is not as to wages, or hours of labour, 
but the right to combine. In Valencia a general 
strike was declared at the end of last week ; even the 
post-offices were closed, and the publication of news- 
papers was suspended. The military bakehouses are 
supplying the population with bread. 


The strike at the Bryncoch Collieries, Neath, 
whereby 700 men were idle for three weeks, was 
settled last week, the men resuming work. The 
dispute was in respect of the mode of working the 
coal. A satisfactory compromise was agreed to. 

The Northumberland miners have rejected the 
terms proposed by the National Federation of Miners 
for the affiliation of that body. The disagreement is 
mainly as regards the eight hours’ day. It is pro- 
posed to seek a modification of the terms and condi- 
tions proposed, when the subject will come up again 
for consideration. Meanwhile the Durham Miners’ 
Association holds aloof from the negotiations. 








Our Raits Aproap.—The exports of rails from the 
United Kingdom in December were 50,818 tons, as com- 
pared with 38,251 tons in December, 1903, and 40,329 
tons in December, 1902. The shipments to the principal 
groups of colonies figured in these totals for the following 
amounts :— 





Dec., 1904. 


Colonial Group. Dec., 1903. | Dec., 1902. 





tons 
8,441 
9,208 
10,870 
86 


tons 
4,574 
13,125 
625 
Nil 


tons 

British South Africa 209 
British India =< 24,175 
Australasia .. we N 1,209 
anada ak ‘ - Nil 


The South African demand accordingly showed a great 
check in December, but the month’s results were con- 
siderably helped up by larger shipments to British India. 
The Australasian demand for British rails in December 
left a good deal to be desired. The Argentine Republic 
took 7457 tons of British rails in December, as com- 
pared with 9942 tons in December, 1903, and 5045 
tons in December, 1902. The exports for the whole of 
last year showed a marked decline as compated with 
1903, while there was also an appreciable falling-off as 
compared with 1902, although it is satisfactory to observe 
that some change for the better occurred in. December. 
The total shipments of rails from the United Kingdom 
last year were 525,487 tons, as compared with 604,076 
tons in 1903, and 583,543 tons in 1902. The colonial de- 
mand attained the following importance during each of 
the three years :— 


Colonial Group. 1904. 





tons 
59,914 
152,153 
36,233 
39,739 
| i 
The South African demand for British rails last year was 
disappointing ; and it would appear that immediate 
requirements for rails for restoration purposes having 
been satisfied, South African railway enterprise sustained 
acheck. The course taken by the Indian demand last 
ear was encouraging ; but we cannot speak in equally 
avourable terms of the inquiry prevailing on Austral- 
asian account. The Canadian consumption of British 
rails also left a good deal to be desired last year. Some 
compensation for this was found in larger shipments to 
the Argentine Republic, which took 83,062 tons of British 
rails last year, as compared with 46,308 tons in 1903 and 
60,201 tons in 1902. This excellent result was, of course, 
due to the large investments made by British capitalists 
in Argentine railways. It will be seen that the Argentine 
and Colonial demand accounted last year for 371,101 tous; 
or nearly three-fourths of the whole exports of British 
rails for the twelve months. 


British South Africa 
British India * 
Australasia .. 


Canada 71,174 
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THE STEELE-HARVEY METAL-MELTING 


FURNACE. 


CONSTRUCTED BY THE MONARCH ENGINEERING AND MANUFACTURING COMPANY, , BALTIMORE, MD., U.S.A. 
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Fic. 1. 


Ou. and gas as fuel for heating builers, furnaces, |\shown in our illustration, The lining of the furnace | 
&c., have so much to recommend them that little sur- | is said to last about 500 heats. No chimney-stack is 
prise is felt at their extended application. Their | used, for when the air and oil are properly regulated | 
cleanliness, and the ease with which they can be con- | there is no smoke or smell. 


trolled, are sufficient alone to recommend them, while | 
for melting metal in small portable furnaces they seem 
to be particularly well fitted. 

Illustrations of a handy form of furnace of this 
kind will be found above, and from them it will be 
seen that the furnace is intended for use with a 
crucible, and is for melting copper, brass, tin, lead, 
zinc, aluminium, cast iron, and foundry drosses. It 
is manufactured by the Monarch Engineering and 
Manufacturing Company, Baltimore, Md., U.S.A., and | 





The furnaces are made in several sizes, capable of | 
melting from 2400 lb. to 4000 1b. of metal per day, | 
the number of heats per day ranging from three to | 
five in the large size furnaces, to twenty in the | 
small ones. The furnaces are said to be specially | 
adapted for the melting of brass borings and turnings. | 





SELF-FEEDING TUBE-EXPANDER. 


WE illustrate below a new self-feeding automatic | 


Fie 2. 


formed on the other eud. The tool is then inserted in 
the tube, roller-end first, the flange shown being dis- 
pensed with, so that the tube can be expanded even 
if ag tool is inserted into it for a couple of inches 
only. 








SHIPBUILDING AND MARINE 
ENGINEERING IN 1904.° ° 
(Continued from Page 65.) 
THE CLYDE, 
We have returns from 48 shipbuilding firms, and 
from 17 independent engineering firms located in the 
Clyde district. The summation of these returns shows 


is being introduced into this country by Messrs. J./tube-expander which is now being manufactured | that 322 vessels, aggregating 432,400 tons,with marine 


W. Jackman aud Co., 39, Victoria street, 8. W., who} 
are the sole European agents. 

We give two perspective views of the furnace, Fig. 1 | 
showing it in position ready for working, while Fig. 2 | 
represents it tilted down, as in the process of pouring 
out the melted metal. The furnace consists of an 
outer shell which is lined round the sides and bottom 
with a' double row of fire-bricks, forming a chamber 
wherein the crucible'is placed. This crucible stands | 
on a graphite block, and there is an air-space between 
the crucible and the, fire-brick lining, which allows | 
the heating flame to circulate round the crucible. | 
The burner will be seen on the left-hand standard, | 
and is placed in such a position that the flame from it | 
enters through a hole cut on the lower part of the | 
circumference of the shell of the furnace, and plays | 
upon the block on which the crucible stands, and up | 
through the space between the fire-brick lining and | 
the crucible. Over the top of the furnace a cover is | 
placed, which can be raised or lowered by means of | 


| 





by Messrs. Buck and Hickman, Limited, of 2 and 4, 
Whitechapel-road, E. The construction of the tool 
will be readily understood from our engraving. The 
body is of mild steel, and serves as a cage for the 
rollers which are expanded against the interior of the 
tube by the tapered plug. In using the tool it is put 





| 


machinery of a total of 448,400 indicated | horse- 
power, represents the year’s work, as measured by the 
launching of ships. This volume:of work, however, 
falls considerably short of the maximum attained two 
‘age ago, alike as regards tonnage and horse- power, 

ut the output is very mach greater than.was antici- 


in position in the tube, and the plug turned until the; pated at the beginning of the. year....Compared 


(asso) 





a chain attached to the end of a lever above. By | rollers bear against the interior of the tube. Once | with the return of 1903, there isa decrease of 8000 tons, 


means of this lever it can be swung round out of the | this state of affairs is established, it suffices to turn 
way. | round the plug by means of a key fitted to its squared 

The furnace is hung on trunnions which are cagried | end, and the rollers will be automatically moved out- 
by the standards as shown, and it can be tilted by | wards as the rotation proceeds. The feed is obtained 
means of gearing and a hand-wheel into any desired | by the differential motion of the cage amd the plug. 
position. | The latter, bearing hard on the rollers, causes them 

The oil and air which are supplied to the burner | to rotate ; they thus roll round on the interior of the 
are controlled by means of a special needle-pointed | tube, carrying with them the cage. This, however, 
valve, which causes vaporisation and insures a com- | makes fewer revolutions than the plug, which, aceord- 
‘pe mixture of the air and oil. Crucibles having | ingly, screws itself further into the cage. It is pos- 
arge spouts are recommended for use, although any | sible with this instrument to expand a 2-in. tube, 
ordinary crucible of the proper size can be used. holding it in the hand, without the use of a vice. In 

It is claimed that in these furnaces founders’ are | cases where, as in certain water-tube boilers, the tubes 
enabled to melt the highést grades of metal at a very | curve almost immediately on leaving the tube-plate, | 
economical rate. The crucibles need never be removed | so that there is not room for the use of a long ex-| 


which is almost negligible; but when the res are 
placed alongside the total of 1902, the reduction is 
93,000 tons, or nearly 17 per.cent., which is a pretty 
|serious diminution. But the conditions existing at 
the present time are much more favourable than was 
|the case a year ago, the Glasgow ae gta ee alone 
‘having 48 per cent. more tonnage, and the Greenock 
builders 30 per cent. more work than 12 months ago ; 
so that this, combined with the distinctly more hopeful 
/tone prevailing, and the better prospects in view, 
makes the depression of the past much more bearable. 
The Clyde has the consolation, too, that the decrease 
from the top level has not. been at all so marked, or of 
such long duration, as was the experience on the North- 
East Coast. The Clyde builders produce a greater 


till worn out, as they are retained in position by | pander, the construction of the tool is modified. The | variety of craft than any other one district—indeed, one 
means of wedge-shaped fire-bricks, which are not | taper of the plug is reversed, and the squared head is | might almost say, than the whole of England—and it 
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would be impossible almost to name any type not in- 
cluded in the list of ships built. Of the 322 vessels com- 
pleted, 169 were under 500 tons, as compared with 133 
in the previous year, 159 in 1902, 157 in 1901, 174 in 
1900, and 206 in 1899. The number, therefore, is equal 
to that in the years of greatest activity. If we deduct 
those vessels, r ——- roughly as river, canal, 
and coasting otaft, we have as oversea merchant boats 
153 vessels launched, which is exactly the same num- 
ber as in 1902, but 28 more than in the previous year. 
The number for 1904 may be regarded as an average. 
There were, however, only four vessels of over 10,000 
tons completed during the past year, including two 
large cruisers for the Navy ; the merchant ships bein 
the intermediate liner, Caronia—the largest onl 
built during the past year throughout the kingdom— 
measuring as she does, 21,150 tons, with machinery 
of .22,700 indicated horse-power. A sister-ship to 
this vessel will be launched in the course of the next 
few days, and will differ in having propelling ma- 
chinery of the Parsons steam-turbine type, so that 
even before the great Cunard leviathans are produced, 
there will be comparative tests in the Atlantic between 
the two vessels identical, with the one exception of 
the prime mover. The other large merchant ship was 
the Allan liner Virginia, of 11,200 tons, which, with 
her sister-ship, constructed at Belfast, is being fitted 
with turbine machinery. Indeed, these three vessels 
may be ‘regarded, along with the Midland Railwa 
steamers, as the most important’ merchant vessels 
built, from the point of view; at ‘all events, of 
thermo-dynamics. The next vessels in respect of size 
were two steamers between 8000 and 10,000 tons ; 
whereas in the previous year there were six in this 
category, in 1902 five, and in 1901 four. Thus, as was 
the experience throughout the kingdom, there were 
’ fewer immense ships’ built on the Clyde. Between 
6000 tons and 8000 tons there is the same marked de- 
crease, only four having been built, as compared with 
an average of ten in the three preceding years. Of 
between’ 5000 and 6000 tons there were three. Thus 
there were in all only 13 vessels of over 5000 tons, 
whereasin the previous year there were 35; in 1902, 32; 
in 1901, 20; and in 1900,27. These figures alone indi- 
cate that a large majority of the ships were of the 
ordinary type, between 2000 and 5000 tons, mostly 
for cargo-carrying. Even between 4000 and 5000 
tons there was only an average number—19—while 
_ between 3000 and 4000 tons there were 24, which 

was less than in the two preceding years. Between 
2000 and 3000 tons there were 22 vessels—rather fewer 
than usual; and between 1000 and 2000 tons, 29— 
about the average; while 44 were between 500 and 
1000 tons. 

A better idea of the character of the work is im- 
parted by some consideration of the types of vessels 
included. These divide themselves into seventeen 
classes. In the first place, there were four warships— 
the same number as in the previous year; but on 
this occasion the vessels were of less value. There 
were two County cruisers—the Roxburgh and Argyll 
--and two scouts—the Forward and Foresight— 
whereas two battleships and two County cruisers 
made up the total of the previous year. In addition 
to these there were 16 twin-screw steamers, as com- 
pared with 33, 37, and 21 in the three preceding years. 
Nine turbine-driven steamers were built, as com- 
pared with two in the previous year ; which fact partl 
explains the reduction in the number of vessels wit 
two serews. Of ordinary single-screw trading steamers 
there were 13l1—rather more than in the previous 
year. ‘There were nine steam-yachts, with a total of 
3300 tons, while in the previous year there were six ; 
but the number of sailing yachts, racing or cruising, 
was the same as in the previous year—namely, 21— 
considerably more than in the first two years of the 
century. Of steam and petrol-launches there were 
seven, of stern-wheelers two, of ferry-boats four, and 
of paddle-steamers three.’ Sixteen tugs were built, 
three lightships, and a floating dock, the latter of 600 
tons. The Clyde has always taken a large part in the 
provision of dredgers and hoppers, and this year we 
have forty-three under this category, the measurement 
of these being 19,600 tons, as compared with twenty- 
four, of 18,000 tons, and seventeen, of 13,000 tons, in 
the two preceding years. In addition, thirty-four barges 
and lighters were included in the total of 322 vessels. 

The total sailing tonnage was 24,900 tons, only 
5.7 per cent. of the total number, and amongst these 
there were only six or seven sea-going ships, the re- 
mainder being made up of small craft, mostly of the 

e type. This, however, is a larger percentage 
than in the previous year, when the total was 19,1 
tons, equal to 4.35 per cent., while in 1902 it was 8 
per cent., and in 1901, 4.15 per cent. For several 
years prior to that the Clyde average was between 3 
and 4 per cent. of sailing craft. 

As was the case in the previous year, less work than 
usual was done for foreign clients.. In the closing 
years of the last century, and up to 1902, the per- 
centage.of foreign-owned to total tons varied between 
20 and 30 per cent., the average being nearer the 
latter ratio, but in 1903 the total of foreign tonnage 





came down to 68,148 tons, the smallest. amount Por 
many years; whilst last year there was not much im- 
rovement, the total being 72,900 tons, or 16.7 per cent, 
e requirements of the various countries necessarily 
fluctuate very considerably, but, the Colonies have again 
accounted for a large amount of the tonnage not 
absorbed by British owners. Thus 24,567 tons went 
to the Colonies and dependencies ; this total is 
about double what it was in the previous year, but 
compares with 44,000 tons in the twelve months of 
abnormal activity on the Clyde (1902). Germany is still 
a fair customer to the Clyde, the tonnage this year 
being 15,224, which compares with 6514 tons in 
1903; 19,674 tons in 1902; and 21,725 tons in 
1900. Last year’s 15,000 tons was made up of 
four sailing- ships and one 5000-ton steamer. 
Austria-Hungary took four vessels, of 11,904 tons— 
equal to the tonnage of the two preceding years 
together. The other nations took very little ton- 
nage. Denmark, one—a steamer of 3910 tons ; France, 
a ship and two trawlers, 2622 tons ; Russia, 
one vessel of 1007 tons; Belgium, a ship and one 
steam trawler, 2206 tons; Spain, one steamer, -1905 
tons; the United States, a yacht of 1226 tons; Sweden, 
a steamer of 1213 tons ; Egypt, several small craft, of 
607 tons, and China a barge of 80 tons, while South 
America took several vessels, of 2643 tons. Only in 
the case of 4197 tens has the ownership been un 
classified. , 
Turning now to marine engines, we repeat that 
the ‘collective power of marine engines manu- 
factured on the Clyde during the year was 448,400 
indicated horse- power. This is 16,000 indicated 
horse-power, or 3.7 per cent., higher than the-pre- 
vious year, but 32,000 indicated horse - power, o1 
6.7 per cent., less than in 1902, the year of maximum 
output. The fact that the mathinery output thi- 
year shows a decrease, while the tonnage shows an 
increase, is partly explained by the circumstance 


that Messrs. Parsons made machinery for five of 


the mighropeed steamers constructed on the Clyde, 
although the boilers and most of the auxiliary machi- 
nery were manufactured by the builders; but con 
sistent with the rule that the power must be credited 
to the maker of the main engines, we have had to 
apportion the credit in this instance to the Parsons 
Company. Of merchant steamers constructed, the total 
was 380,000 tons, as compared with 367,000 tons; this 
excludes not only the sail tonnage, but the 27,300 tons 
of warships built in 1904, and the 54,100 tons built in 
1903. The warship machinery totals 75,000 indicated 
horse-power, all of which was for Clyde-built boats. 
Allowing for this, there were made on the Clyde, 
engines of 1265 horse-power for shipment abroad, and 
24 sets, of a collective horse-power of 7640, for vessels 
built in other districts—principally trawlers launched 
at Aberdeen or on the Tyne. Very few of the Clyde 
vessels have their machinery from any other district. 
The aggregate horse-power for several years is given, 
for the sake of comparison, in the appended table :--- 

1899. 1900. 1901. 1902. 1903, 1904. 
All Scotland 514,229 494,671 473,960 532,586 472,524 478,800 
Clyde 459,627 457,136 441,045 480,320 432,384 448,400 

The Clyde total represents 33 per cent. of the total 
horse-power of marine machinery produced in the 
United Kingdom, which is well up to the average, as 
the proportion in 1903 was 31.6 per cent., in 1902 it 
was 36 per cent., and in the three previous years it 
varied between 294 cent. and 36 per cent. In 
auxiliary machinery the Clyde, perhaps, takes a larger 
proportion than most other districts, owing to many 
of the specialities which are accepted as standards in 
first-class work. In vessels built anywhere, as well 
as on the Clyde and on the Continent, instances may 
be found where such specialities as Weir’s pumps and 
N apier’s windlass and capstan gear are applied. 

The output of the separate firms, so far as marine 
engineering is concerned, is given in Table XII. Those 
firms which do not build ships, but confine themselves 
to engine construction, are signalised by an asterisk. 
The first place is taken this year by Messrs. Denny and 
Co.,of Dumbarton, who were the first to associate them- 
selves with the Hon. C. A. Parsons in the application 
of the steam-turbine, and have consequently had a 
large share in the reward. This year the firm have 
produced a total indicated horse-power of °48,800, 
which is the highest for many years, being 1000 more 
than the previous year, and 18,000 more than in 1901, 
Six turbine boats are included, for five of which 
Messrs. Parsons provided the main turbines; so that 
Messrs. Denny only take credit for such proportion of 
the power as corresponds with the firm’s share of the 
“i In the case of the sixth turbine steamer, 
Messrs. Denny themselves constructed all the machi- 
nery ; and at the present time they have probably a 
larger number of turbine engines in process of construc- 
tion than any firm other than the Parsons Company. 
In addition to this, they — three single-screw 
steamers, and supplied machinery for a number of 
steamers and launches for abroad: The second place 
is taken by the Fairfield Company, with an output of 
36,485 indicated horse-power. This, however, is much 
less than in the four preceding years. It includes the 


machinery of two scouts and two yachts, one of them 
fitted with turbine machinery. Messrs. Dunsmuir and 
Jackson take the third place, with an output of 30,800 
indicated horse-power, which is nearly 7000 indicated 
horse-power above the average of the preceding four 
years. This includes the machinery for eighteen 
vessels, all of them built by Clyde firms, the power 
ranging from 500 to 3500 indicated horse - power. 
Messrs. David Rowan and Co., who come next on the 
list, with a total of 29,720 indicated horse-power, 
which is practically the average of recent years, 
ee gph oa vessels, all of the single-screw type, 
and all built by Clyde firms. In this case only thres 
small vessels had compound engines, in all the others 
the triple-expansion type was adopted, the range of 

ing from 480 to 3220 indicated horse-power, 

. John Brown and Co. produced machinery of 
28,900 indicated horse-power, which is much less 
than in preceding years, array of very considerable 
importance, consisting as it does of the engines of 
the large Cunard liner and of the high-speed Midland 
Railway steamer, both of. which have been described 
in ENGINEERING, the first on page 91 of volume 
{xxviii., and the second on page 423 of the same 
volume. Scott’s Shipbuilding’ and’ Engineeting Com- 
pany, Limited, Greenock, completed machinery total- 
ing 28,875 indicated horse - power — within 2100 
indicated horse-power of the maximum output ; but 


TasBLe XII.—Production of Clyde Engineering Firms. 
1902. 


LHP. 
41,920 


45,750 
22,600 


81,5007 


24,500 
$1,100 


25,250 


25,500 
23,540 


1901. 


LH.-P. 
30,650 


57,000 
24,700 


19,280 


61,000 
15,010 


11,900 


28,300 
18,100 


16,300 
18,450 
13,000 
18,250 

6,100 


1904. 1903, 


LH.-P, 
48,800 


36,485 
30,800 


29,720 


28,900 
28,875 


24,700 


24,100 
23,220 


20,150 
16,900 
14,900 


Name of Firm. ; ‘ 
L.H.-P. 
47,780 


53,300 
22,180 


81,000 


61,000 
15,000 


14,650 


Denny and Co., Dumbarton .. 
Fairfield Company, Limited, 
Govan .. ah “ =e 
Dunsmuir and Jackson, Govan* 
David Rowan and Co.. Glas 
ow. -.. he be ~ 
John Brown and Co., Limited, 
Clydebank .. Ps > 
Scotts’ Company, Greenock .. 
Barclay, Curle, and Co., Limi- 
ted, ee a we ee 
London and Glasgow Company, 
Limited. . 5 ow Z5 
A. Stephen and Sons, Linthouse 
Rankin and Blackmore, Gree- 
nock* .. na - ac 
D. and W. Henderson and Co., 
Limited, Glasgow ; 
Muir and Houston, Kinning 
Park* .. oe ni = 
J. G. Kincaid and Co., Gree- 
nock* .. BS ~4 rp 
Fleming and Ferguson, Limi- 
ted, Paisley oe .-| 10,400 
W. Simons and Co., Limited, 
Renfrew a ov --| 10,270 
Ross and Duncan, Govan* ..| 9,835 
Clyde Shipbuilding and Engi- 
neering Company, Limited, 
Port Glasgow .. a és 
Caird and Co., Greenock 
A. Rodger and Co., Govan . 
W. V. V. Lidgerwood, Coat- 
bridge* .. <2 aA $3 
A. and J. Inglis, Glasgow 
Lobnitzand Co., Limited, Ren- 
frew a a as él 
McKie and Baxter, Govan* .. 
Bow, M’Lachlan, and Co., 
Paisley .. 
Ferguson 
Glasgow = oe os 
D. J. Dunlop and Co., Port 
Glasgow a me i 
Alley and MacLellan, Glasgow 
W. Beardmore and Co., Glas- 


gow A “e 2. a 
Campbell and Caldei wood, 
Paisley* oi 


25,650 
11,900 | 11,650 
16,400 
8,930 
10,216 
9,300 


10,855 
10,100 


35,300 
11,410 
13,245 11,200 

9,200 
12,545 | 9,205 
12,225 | 10,615 


9,700 
9,500 
9,400 


9,170 
5,600 


5,550 
4,680 


3,897 
3,850 


9,600 
24,000 
7,100 


6,930 
6,050 


9,550 
10,000 
3,100 


10,600 
9,300 
2,000 
7,680 
7,150 
6,150 
4,400 


6,100 


5,275 
12,170 


3,660 
5,640 


4,830 
5,870 
Bs mr - 7,720 | 6,485 
Brothers, Port 


2,550 
2,520 


2,500 
2,045 


6,700 4,100 
820 30 


5,900 | 15,500 


Renfrew Brothers, Irvine* 
Fisher and Co., Paisley* vi 
White & Hemphill, Greenock* 
Colin Houston and Co., Glas- 
gow a 6 ph a 
Smith, Allan, and Co., Pol- 
lokshaws - “ ae 
i Gillespie, and Co., 

‘ow* 


1,205 
850 





810 | 


3,600 | 5,670 
1,180 | 1,950 


Montgomery and Son, Gree- 
nock . 








Hutson and Sons, Glasgow* “a 
Lees, Anderson, and Co.* 





4,050 
|" = 


* These firms do not build ships, 


to the details of this firm’s work, and to other firms 
who construct ships as well as engines, we shall refer 
later. For the present we must confine ourselves to 
the work done by purely engineering firms. The 
next of those on the list is Messrs. Rankin and 
Blackmore, who completed machinery, all of the 
triple-expansion type, for seven vessels, six of them 
built by Messrs. Russell, and the seventh by Messrs. 
McMillan. The total of 20,150 indicated horse-power 
is the best for several years, being over 6000 above 
the average of the four preceding years. Messrs. 
Muir and Houston, the next firm on the list, con- 
structed engines for twenty vessels, of which two 
were twin-screw boats, and these and five others 
had triple-expansion evgines ; but the remaining thir- 
teen were fitted with compound engines. They were 
small vessels, many of them for fishing work ; 





others were tugs and paddle-steamers. The highest 
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power in any one ship was 900 indicated horse- 
power, and the lowest 500 indicated +horse-power. 
Messrs. J. G. Kincaid and Co., Greenock, have also 
a larger total than in the two preceding years, being 
13,245 indicated horse-power, which is about 1000 
horse-power.above the average of the four precedin 
years. With the exception of one twin-screw vesse 
fitted-with compound engines, all the others were single- 
screw triple-expansion jobs, Five of the vessels were 
built by Messrs. Russell and Co. Messrs. Ross and 
Dancan, of Govan, the nextpurely engineering firm 


on the list, produced engines tetalling 9835 indicated | C 


horse-power, which is about 1000 horse-power less than 
the average of the four preceding years. Their work 
was of a varied character. The largest set was of 1050 
indicated horse-power, and a large proportion were 
compound engines, Two sets were supplied for vessels 
built at Workington ; twelve others were fitted to Clyde- 
built ships, while nine sets, of 1850 indicated horse- 
power, were shipped abroad. Mr. W. V. V. Lidger- 
wood, ‘of. Coatbridge, in building the machinery of 
twenty-eight . vessels, nearly'all of the steam-trawler 
type, produced an aggregate of 9170 indicated horse- 
power. Eleven of the vessels were built by Messrs. 
Mackie and Thomson, at Govan ;. nine were by Aber- 
deen builders, and eight were constructed by the 
Smith’s Dock pe on the Tyne. The total, it 
will be seen, is 2300 indicated horse-power higher than 
in the preyious year, nearly 4000 tons better than in 
1902, but is still 1000 tons less than in 1900. Messrs. 
McKie and Baxter, Govan, constructed thirty sets of 
engines, totalling 4680 horse-power. Five of the ships 
engined were built elsewhere in the Kingdom, and 
several were built abroad. 

Messrs.. Campbell and Calderwood, Paisley, com- 
pleted twenty-two sets of machinery, totalling 2045 
horse-power, which is rather under the average. 
Fifteen sets were sent abroad, while four others were 
for steamers built. on the Clyde, one of the stern- 
wheel and another of the side-paddle type. Messrs 
Renfrew Brothers and Co., Irvine, include three com- 
pound surface-condensing engines, two for Clyde boats 
and one for a Dublin-built steamer. The total shows 
an improvement on the previous year. Messrs. Fisher 
and Co., Paisley, have also improved on any preceding 
year’s total, ang Se six engines, principally for 
coasting steamers. Messrs. White and Hemphill have 
not such a good total as in the previous year, and 500 
indicated horse-power of their total was shipped 
abroad. Messrs. Colin, Houston, and Co. engined four 
vessels, Messrs. Smith, Allan and Co., six, Messrs. 
Gauldie, Gillespie, and Co., four, and Messrs. R. 
Montgomery and Co. three. 

Turning now to the production of the shipbuilding 
firms, Table XIII. includes all firms, with the number 
and tonnage of vessels built by each in 1904, and the 
tonnage for the three preceding years. Messrs. Russell 
and Co., of Port Glasgow, take the first place once more 
on the Clyde list, and their total of 18 vessels, of 73,689 
tons, is, as we pointed out on page 16 ante, the highest 
for any firm in the United Kingdom. While a record 
total for the firm, it is not the highest recorded for 
any one concern, as Messrs. Harland and Wolff, in 1903, 
established a record with 110,416 tons. The nearest 
approach that Messrs. Russell have made to the total of 
this year was in 1890, when their output was 70,370 tons. 
The vessels built ranged from two of slightly over 5000 
tons to 2479 tons. Of the eighteen, four were for Austria, 
one for Copenhagen, and one of the largest for Ger- 
many. Three of the vessels were for the Highland 
Line, and were fitted with insulated holds for the carry- 
ing of meat, while the others were for the most part 
spar-deck steamers, only one or two of them carrying 
passengers. Had Messrs. Russell included deck erec- 
tions, their total would have been 82,411 tons; but, 
as shown in the table, the Board of Trade measurement 
gives them an increase of about 20,000 tons over the 
average of the three preceding years. Messrs. Charles 
Cammell and Co., Limited, who take second place, 
built ten steel screw steamers, all for British owners, 
making an aggregate of 40,956 tons. With the excep- 
tion of 1902, when the total was only about 100 
tons more, this is the best for several years. There 
was one ship on the list of 7459 tons, and five 
of the others were over 4000 tons. Messrs. Barclay, 
Curle, and Co. launched ten vessels, of 36,408 
tons, which is 5000 tons greater than in the year 
of maximum activity on the Clyde. Of the num- 
ber, one was a Castle liner—the Dover Castle—of 
8500 tons, while two others were close upon 8000 
tous. These largest three ships were propelled by 
twin-serews, the machinery, along with that for three 
others, being cunstructed by the company. The indi- 
cated horse-power total. was 24,700, which is, again, 
with the exception of 1902, the highest for some years. 
The firm also built three small passenger vessels and 
a composite ketch for service abroad, but did not 
supply machinery. 

rhe return of Messrs. William Denny and Bros., of 
‘ombarton, is more than usually interesting, owing 
) the inclusion of so many turbine-driven steamers. 
\‘essrs. Denny were the first shipbuilders to recognise 
the full potentialities of the turbine, and they co- 
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opérated with Mr. Parsons in the construction of the 
pioneer merchant vessels, the King Edward and the 
Queen Alexandra, and their association has since 
continued, This year seven turbine-driven steamers 
have been built. The Princess Maud was for the 
Stranraer and Larne route; the Londonderry, for 
the Midland Railway Company, already fully dealt 
with in Encrnerrinc; the Loongana was for the 
Union Steamship Company of New Zealand, for 
service between Australia and .New Zealand; and 
four others were for the British India Steam Navigation 
ompany, for service in Indian waters. These vessels 
have made the voyage to New Zealand and India re- 
spectively most successfully, and have shown that 
quite satisfactory results may be realised, even 
although very high speeds are not required. The 
largest of Messrs. Denny’s other vessels, one of 5106 
tons, was for the British and Burmese Com . Two 
small boats were for river traffic. The total of 27,807 
tons is completed by a number of boats shipped abroad 
in pieces, principally for service in Indian rivers. 
Messrs. Denny’s total is lower than it has been for three 
or four years, but at the same time the work is of high 
value, and of very considerable interest. 

Messrs. John Brown and Co., Limited, who come 
next on the list with 23,150 tons, have also a smaller 
total than usual, but both of the ships launched are of 
great interest. One is the Caronia, built for the Cunard 
Company, and the largest merchant ship launched 
during the year, while the other was the Antrim, also 
a high-speed twin-screw steamer, built for the Mid- 
land Railway Company’s new Irish service (see 
yol. Ixxviii., page 423). A sister-ship of the Caronia 
will be launched in a few weeks, and will be fitted 
with the Parsons turbine machinery now being made 
at the Clydebank Works. The firm have also on 
hand, and are making good progress with, the 25-knot 
Cunard liner orde some. time ago. This vessel, 
which will be the largest. and fastest merchant ship 
yet undertaken, is also to be fitted with turbine 
machinery made by the company. In view of this 
work, and of the important naval contracts under- 
taken by the company, several interesting additions 
have been made to the works plant, including a 150-ton 
crane, which we hope to illustrate later. The com- 
pany have found their new experimental tank invalu- 
able in working out the problems associated with the 
construction of these very large and fast merchant 
vessels. The most important vessel on Messrs. D. 
and W. Henderson and Co.’s list was the twin-screw 
steamer Caledonia, built for the Anchor Line. This 
vessel, of 9500 tons, comes third on the list of Clyde- 
built merchant ships, and is the largest steamer tradin 
from Glasgow. She has triple-expansion engines o 
12,500 indicated horse-power. Two other steamers 
and eleven sailing barges complete the total of 
21,346 tons, which places Messrs. Henderson sixth on 
the list, and compares with 39,849 tons in 1902—the 
year of maximum prosperity. 

Scott’s Shipbuilding and Engineering Company, 
Limited, include the armoured cruiser Argyll; although 
a warship has been exceptional on their return for 
some time, they have had an association with the 
Admiralty extending over more than 100 years, and 
in recent years have engined a number of dockyard- 
built ships. They have also taken.a prominent place 
in the building of steam-yachts; and this year two are 
included, one of 480 tons and the other of 450 tons, 
both of considerable speed, the power respectively 
being 925 indicated horse-power and 650 indicated 
horse-power. A Glen liner of 4140 tons, and two 
twin-screw merchant vessels for the China trade, for 
which the Scotts have built a great fleet, make six 
vessels in all, with a tonnage of 19,721, which is up to 
the average of the past four years. The second 
largest ship built on the Clyde, and the first Atlantic 
liner to be fitted with turbine machinery, gives a dis- 
tinction to the return of Messrs. Alexander Stephen 
and Sons, Limited. This vessel is the Allan liner 
Virginian, of 11,200 tons, and it is accompanied on the 
list by a twin-screw steamer for the Elder Dempster 
Line, of 7584 tons, A tug and a yacht complete the 
list, the total being 19,063 tons, which is 15,000 tons 
less than in 1900, 2900 tons less than in 1901, 
8800 tons less than in 1902, and 4600 tons less than in 
1903. Messrs. A. McMillan and Sons, Limited, of 
Dumbarton, take the ninth place, having launched six 
vessels of 18,048 tons, one of them a sailing ship for 


Scotch owners ; the others are single-screw steamers, | d 


ranging from 3678 tons to 2527 tons. The smallest was 
for French owners, the others for Liverpool. This 
is the highest total recorded by the reconstructed com- 
pany: itis nearly double the output of the previous 
year. Messrs. A. Rodger and Co., Port Glasgow, also 
completed a sailing ship, for German owners, along 
with six steamers—a fruit-carrier, a coaster, and four 
single-deck cargo steamers, ranging from 3687 tons to 
2421 tons. This total is better than in the two 
previous years, but is nearly 5000 tons less than in 
1900-01. 

The London and Glasgow Company, which did not 
launch any vessels in 1903, floa the armoured 
cruiser Roxburgh in January, and a China trader 








later in the year, so that their —— of 14,470 tons 


compares well with the years p' ing 1903. Messrs. 
Napier and Miller, Limited, who secured the order 
for ten of the London County Council’s steamers two 
or three months , built five vessels, of a total of 
14,193 tons ; but if deck erections were included in the 
measurement, this would be increased by 1000 tons. 
The most interesting vessel on the list is, perhaps, 
an ice-breaker for Canada of 1432 tons, and with 
machinery of 3600 indicated horse-power ; one of the 
other vessels was for Russian owners. The total 
shows a decrease of 30 per cent. when compared 
with 1900, and of 3000 tons when compared with 
1901 ; but it is equal to the total of the precedin 
year. Two Germar four-masted sailing ieques;anel 
of 3109 tons, and a British screw steamer of 4477 
tons, make for Messrs. William Hamilton and Co., 
Port Glazgow, a total of 10,695 tone, equal.to that 
of 1902, and slightly better than that of 1902, but con- 
siderably less than either 1901 or 1900. The Grange- 
mouth and Greenock Company, who havea yard also on 
the Forth, built, at their Clyde establishment, a large 
sailing ship for Germany, another for Antwerp, and 
five steamers, one of 3050 tons, and the others small 
craft, the total being 8610 tons—2400 tons better than 
in the previous year, but less than the totals of 1901 
and 1902 by about 4000 tons, The return of Messrs. 
William Simons and Co., Limited, is entirely made u 
of dredgers and barges, tae total being 7120 tons, wi 
machinery of 10,270 indicated horse-power. In this 
total there are included two sand-pump dredgers, 
three bucket hopper dredgers, a barge-loading d . 
with several hopper barges. The total is fairly up 
to the average of the three preceding years, but does 
not com well with the 15,700 tons of 1900. 

The Fairfield Company, although they.ocoupy @ 
place far down on the list, have done very important 
work, having launched two of the 25-knot scouts, a 
twin-screw yacht, and a turbine-driven yacht, givin 
a totaltonnage of 6956 tons, with a horse-power 
36,485, a ratio of more than 5 -horse-power per ton. 
At the same time they fitted new boilers for a torpedo- 
boat destroyer, and executed a very extensive refit on 
the first-class cruiser Argonaut, and the second-class 
Highflyer. Their total tonnage is very much less than 
in the previous years, as is shown on Table XIII.; but 
the company have in hand some very important con- 
tracts, including the armoured -cruiser Cochrane, 
and several merchant vessels, among them two new 

assenger vessels for the Pacific service of the Canadian 
Pacific Railroad. The Clyde Shipbuilding and En- 
gineering Company, Limited, Port Glasgow, launched 
three vessels oF considerable size ; and, in addition. to 
making the machinery for these, constructed engines 
for two others launched in the district, so that the 
work produced was 6501 tons and 9700 indicated horse- 
power. Both figures are above the average. The 
company, too, have secured a larger share than 
usual of repair work. The Ailsa Shipbuilding Com- 
pany, who have works at Troon and at Ayr, built ten 
vessels, of a total of 5743 tons, which, with the ex- 
ception of 1903, is the highest total for some years. 
The largest vessel on the list is a yacht of 1226 tons, 
fitted with screw triple-expansion machinery of 2700 
indicated horse-power, by Sie A. and J. Inglis, of 
Glasgow. This yacht was built for Mr. F, Ww Van- 
derbilt, of New York, and was amongst the largest 
of the class completed on the Clyde. The other 
vessels were built for coasting service, and ranged 
up to 667 tons. Messrs. Caird and Co., Limited, 
Greenock, completed the twin-screw steamer Donegal 
for the Midland Railway Company (see ENGINEERING, 
vol. Ixxviii., page 423), a steamer of 3000 tons for the 
Australian trade, and a lightship for Bombay ;° the 
total of 5147 tons is only a little more than one- 
forth the production of 1903, and one-half that of 
1902. In 1900 the firm returned 22,714 tons as their 
production. The machinery output—9500 indicated 
horse-power—shows a still more marked decrease, for, 
as shown in Table XII., it compares with 24,000 in 
1903, and 25,000 in 1900, while about equal to 1902 
and 1901. The Campbeltown Company include a 
steamer for Spain, one for Sweden, and a third. for 
Britain; and their total, as shown in Table XIII., is 
rather over than under the average. 

Dredging plant is the chief feature on the list of 
Messrs. Fleming and Ferguson, Limited, of Paisley. 
They include four suction dredgers, two bucket 
gers, a combined suction and bucket dredger, and 
one hopper steamer, a screw-tug, and an ice-breaking 
vessel, most of the work being for the Colonies; In 
addition, they provided the machinery for the other 
ice-breaker built on the river, by Messrs. Napier and 
Miller, so that their tonnage is 4880, and the horse- 
power 10,400. The former is considerably less than 
in the two preceding years, but the power is much 
higher, as is shown in Table XII. Messrs. Mackie 
and Thompson built five trawlers, three fleeters, two 
drifters, and one carrier—all for the fishing trade of 
the North Sea and the Channel—and two small cargo- 
steamers, making up a total of 13 vessels, of 4616 tons, 
which is almost an average output. Messrs. Murdoch 
and Murray, of Port Glasgow, include four foreign 
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Taste XII.—Produetion of Clude Shipbuilding Firms. 


| 1908.'" |" i902; | 1901. 


» Name of Firm. 
' N0,| Tons. | Tons. Tons. ., Tons. ; 
Gisago end: Ga. Por “18 73,689 
iW... { lne o 
c. Connell and Co.) | 
> uu ty -.| 10 | 40,956 
Barclay, Curle, and Co. 
Limited, Whiteinch ..| 10 | 36,403 
W. Denny and Brothers,| “ | 
| -3°)9m807 


Dumbarton... 
J. Brown and’ Co., Ltd., 
TP ee SP 8 8150 
Henderson iz 
‘atid Co., Ltd., Partick 
Scott's Company, Ltd., 
lAnthouse’ ...” | 19,068 
&: “McMillan ‘and Son, f | 
Lim barton’: “-18;018" | 
Company, Limited, 
eho papell 
gd and Miller, Ltd., 
oker’ -a ’ 4 Me ‘ 





55,685 
41,052 
31,289 
40,329 


58,387 
36,876. 
19,072 
85,260 
49,200 


45,810 
28,908 
20,944 
30,472 
55,152 
17,939 
20,198 
23,612 
9,353 | 
17,618 12,721 


31,900 
39,849 
13,894 
27,826 
17,055 


Clydebank 
D.° and W. 
} 21,846 24,843" 
Greenock by rs * 19,721 13,974 
A: Bteph and Sons,’ Pen tot 
£1,906 
; tton’:: 13,738 
A. ‘Rodger and Co., Port : 
Glasgow. ° 0): 15,200 19,974 
London ” ‘ahd ” Glasgow f 
* 14,170 
“4,193 
10,695 
8,610 
7,120 
| 6,056 


17, 52 
17,967 
18,272 


— | 38,885 
18,708 
9,941 
12,404 
8,050 
30,300 
6,783 
5,919 
11,024 
3,204 
6,400 
4,193 


14,362 
| 10,500t 
| 6,241 
7,250 
39,053 
6,246 
8,120 
19,005 
4,509 
7,050 
5,242 
1,750 
4,534 | 
1,310 


Wm. Hamilton and Co., 
Port G Ww .. a 
Gran uth and Gree-| 
nock Oo., Greenock .. 
W. Simons and Co., Ltd., 
Renfrew b> Pr 
Fairfield Company, Ltd., 
PE ae wy 3 - bia a’ | 
e Company, ea sash } 
Port Glasgow? | 3 | B801 
Ailsa ©o., Ltd.,: Troon) %f } 
and Ayr.. <.. ad »6,743- 
Caird and Co., “himited, x 
Greenock aj as 5,147 
Campbeltown Company,|. - 
Campbeltown .. E 4,976 
Fleming and Ferguson, | 
Limited, Paisley |, 4,8&0 
Mackie and Thomson, | 
Govan .. on or Sa |, 4,616 | 
Murdoch and Murray, didel 
Port Glasgow .. - 8,742 | 
Lobnitz and Co., Ltd.,) 
Renfrew .. “18 | 3,648 
Ritchie, Graham, and | 
Milne, Govan .. Ed 8,566 | 
Ferguson Brothers, Port, 
ee. . we ty 8,885 
Bow, McLachlan, & Co., 
Limited, ley 3,178 
2,930 
2,909 
2,861 
2,690 
2,647 
2,350 
2,145 





12,696 
8,€50 
28,565 
4,265 
5,004 
13,387 
3,156 
5,400 
6,377 


jt 


6,083 , 2,117 


1,240 , 5,406 
2,346 2,950 


2,866 


605 
2,67: 


1,500 
1,609 
1,827 


2,951 2,208 


5,433 
1,373 


1,735 
14,931 
350 
17,600 ¢ 
2,491 


D. J. Dunlop’ and Co ,' 
Port ber staf a oe 
Seott and Sons, Bowling 
John Fullerton and Co., 
Paisley :. $, i 
R. Duncan and Co., Ltd., 
Port Glasgow .. se] 
G.* Brown and Co., 
Greenock ss wef 
Wm. Beardmore and Co., | 


Govan .. oe ie 
Alley and. Maclelian,} 


8,670 
1,228 


2,818 
15,618 
900 
10,700 
3,119 


300 
1,256 


15,258 
3,157 | 


ows 
J. ' Sheare 
Glasgow j oH 
Irvine Company, Irvine | 
Wm. Ohalmers and Co.,| 
Govan .. 4 .ef 
A. and J. Inglis, Glasgow | 
Ardrossan Conipany, Ar-| 
drossan .. we asl 
Hanna, Donald, and Wil-| 
son, Paisley *.. ot 
J. Reid and Co., Ltd., 
pasar ° nd’ Son, 
. regor and Son, 
Kirkintilloch .. e 
W. Fife and Son, Fairlie 
J. and J. Hay, Kirkin-} 
tilloch’ .. says Diet 
DiM. Camming,G w 
. McAlister and n, 


t. and. Sons, | 
ve 5 | 1.676 
1,389 


909 
621 


“613 
600* 

. 67 
268 | 


1,462 966 
153 1,840 


257 
_ 4,301" 


797 
70 


850 
10,875 


776 
12,204 
2,167 761 
838 
2,511 | 5,951 


435 
194 


104 
290 


140 
154 


58 
93 


185 
347 

64 
hill es 


8. McKnight and Co.,| 
Limited, Ayr § = 


140 
1,691 


* Includes a dock caisson. 

t Includes additional tonnage due to lengthening of yacht. 

? Thig tonnage is lifting power of two docks for terdam. 

§ This yard is now owned by the Ailsa Shipbuilding Company, 
Limited, nm, and the tonnage. built at Ayr is included in the 
Troon total. 
ships amongst their eight, all of the vessels being 
steamers. ‘his output is'a little better than in the 
previous year. Messrs. Lobnitz and Co., Limited, 
who are also manufacturers, of dredging plant, in- 
clude several gold dtedgers and much gold-dredging 
machinery for West Africa, and other foreign parts, 
and a@.considerable amount cf rock-cutting plant. In 
addition, they built a hopper dredger, a screw-tug, and 
two yachts. The totals..are.3643 tons and 5550 ‘in- 
dicated horse-power, which may be pronounced as a 

ood: average result.’ Messrs. Ritchie, Graham, “and 
Hine produced a great variety of small craft—stern. 
w rs, launches, and barges —all for foreign account, 
and the total of 3566 tons is the-best for many years. 
Messrs. Ferguson Brothers, Port Glasgow, built three 
tug-steamers, a hopper dredger, a harge-loading 
dredger, and a passenger tender, with a total tonnage 
of- 3385, constituting a fair beginning for this new 





firm, as the work is all of good standing. They have 


on hand two vessels. of 1500 tons,’with machinery of 
1750 indieated horse-power. Messrs. Bow, McLachlan, 
and Co., Paisley, completed a fisheries - protection 
cruiser, the. Ar; of 331 tons and 250 horse-power, 
along with H.M.S, Despatch, of 192 tons. and 350 in 
dicated horse-power ; while of the other craft the 
largest was a steamer of 1600 tons, for foreign owners. 
This is a higher output than usual. Messrs, David J 
Dunlop and Co. eompleted only one passenger vessel, 
for the Union Steamship Company of New Zealand. 
Messrs. Scott and Sons’ boats were all for the coasting 
service, while of Messrs. Fullerton’s seven ships one 
only was for abroad—for South America. . Messrs. 
Duncan’s total of 3690 is made up of one large steamer 
and three small ones. -~These several firms have con- 
siderably improved on the total of the preceding year, 
but some former years show much larger totals 
Messrs. George Brown and Co., Greenock, built a 
fishéries cruiser for the.Eastern Sea Fisheries Company, 
a caisson for Rio de Janeiro, a steam-yacht of 179 tans, 
a ferry-boat, and two small screw steamers: an output 
which is better than the previous year ; and they have 
on hand a yacht for Sir John Pender. 

Messrs. W. Beardmore and Co., Limited, have been 
busy with warship work, although they have had only 
two launches during the year, one of the vessels being 
a merchantman and the other a large hopper steamer 
for the removal of sewage after it: has been treated 
at the Dalmuir Works of the Glasgow Corporation. 
Only the exigencies of space prevent us from noticing 
at length the returns by the other builders whose 
totals are recorded in Table XIII. Their vessels are, 
for the most part, coasting steamers; but Messrs, 
Alley. and McLellan include several barges and tugs; 
Messrs. Chalmers, of Rutherglen, a stern-wheeler and 
a motor-propelled. yacht, a stern-wheeler, and fish- 
carriers; Messrs. Hanna, Donald, and Wilson, a 
caisson for China; Messrs. A. and J. Inglis, a yacht, 
without which their return would be incomplete ; 
Messrs. John Reid and Co., two lightships for’ the 
Irish LightsCommissioners ; Messrs. Fife, seven yachts, 
principally for cruising and racing ; Messrs. McAlister, 
a racing yacht and petrol motor-boat. ‘ 


OrnerR Scotcu Districts. 


The production in the districts of the East Coast of 
Scotland has been less than for many years. The 
seventy vessels launched.make 30,300 tons, which is 
7000 less than. in 1903, and 19,300 less than in 1902; 
but in the early ‘nineties the total was quite double 
that recorded for ‘1904. The tonnage for forei 
clients made up 7310, equal to 24.4 per cent. of the 
total. This ratio is a fluctuating one; with a small 
total one or two foreign vessels of unusual size unduly 
influence the result; but last year the percentage was 
a fairly average one. Of the foreign ships, the Colonies 
took 1220 tons; Russia two vessels, together 2407 tons; 
South America three, of 1989 tons; Norway one, of 
1104 tons ; France a trawler of 240 tons; and Spain 
two, of 350 tons. The sailing tonnage amounted to 
1361 tons, equal to 4.3 per cent. of the total. None 
of the craft, however, could be regarded as of a sea- 
going type. Of the total number of seventy vessels of 
all classes, fifty-two were under 5C0 tons, seven were 
under 1000 tons, nine were between 1000 and 2000 
tons, and the only other large ship was a vessel of 
4089 tons, built in-Aberdeen, for teal owners, and 
one of 3626 tons, built in Dundee, also for a local owner. 


TABLE XIV.—Shipbuilding onthe East Coast of Scotland. 


| 1904, | 1903. | 1902, 


| a 


No.| Tors. | LHL-P. Tons. Tons. 


Forth, 

Grangemouth Company, 

Grangemouth .. 
Ramage and Ferguson, | 

Leith .. = 
Scott, of Kinghorn, Ltd. 
J. Weatherhead, Eye. 

mouth .. os . 
Hawthornsand Co., Leith 
J. Miller, St. Monance .. 
J. Cran and Co., Leith .. 
Menzies and Co., Leith 
8. and H. Morton & Co. 


Tay. 
Caledon Company 
Montrose Company 
Dundee Company. 
Gourlay Brothersand Co. 
Cooper and Greig Re 


Aberdeen. 
Hall, Russell, and Co. .. 
J. Duthie ee aj 
A. Halland Co. .. wa 
J. Duthie, Sons, and Co. 
W. Geddes fi <i 
J. Abernethy and Co. .. 
Clyne, Mitchell, and Co. 


6,038 


2,990 
1,380 


_ 5,134 


3,480 


300 | 
= 
1,240 | 
370 
2,500 


- ll rocton wa a 


5,970 


| corer 


0. 850 | 
3,200 


7,030 
1,430 


930 
| 400 
| I 


Ll omar 


* Indicated horse-power, not tons. 

The tonnage and horse-power floated by the respec- 
tive firms is set out in Table XIV. The Grangemouth 
and Greenock Company take the first place, having built 
at their Grangemouth yard two Norwegian steamers, 





threé small vessels. for’ Buenos Ayres, ' and > ore »for 
Leith, making 6038 tons in all, which is a little less 
than in the previous year, 900 tons more than in 1902, 
but 3000 tons less than in 1901. Messrs. Ramage and 
Ferguson built two. yachts, one of 620 -tons and 980 
horse-power, the: other of 77 tons,: with auxiliary 
engines of 170 horse-power ; two submarine. mine- 
laying boats for the War Department, a. 1445-ton 
merchant steamer, and another of 626 tons. The total 
is 2990 tons and 3480 horse-power, which is only about’ 
half. the producing capacity .of the establishment. 
Messrs. Scott, of Kinghorn, launched a paddle-steamer 
and two screw-steamers, and their output is about an 
average. Messrs. James Weatherhead’s boats were 
fishing craft. One of Messrs. Hawthorn’s -was:a 
trawler, and’ Messrs. Cran’s year’s work ‘included’a 
tug and a launch, with engines for a yacht and for 
seven other vessels, four of. them twin-screw boats. 
The output in all cases is less than in the previous 
year, and is still lower than in 1902. ‘Of the other 
firms on the Forth, Messrs. Morton’s engine output is 
made up of one set of machinery for one of the Grange-° 
mouth-built ships, while Messrs. Menzies constructed 
two sets of compound engines—one for the Clyde and 
the other for Dundee. 

At Dundee there is a still more marked reduction, 
the. tonnage being nearly 6C00 less and the -power 
10,000 indicated horse-power lowet than in the previous 
year.» The Caledon Company launched a paddle- 
steamer for Calcutta and three screw-steamers, the 
total being 6381 tons and 5970 horse-power, or 4000 
tons and 4500 indicated horse-power less than in the 
previous year. The Montrose*Company’s return in-- 
cludes two tugs and two small and one 1300-ton 
steamers. The Dundee Company report two lighters 
and -three small'steamers; and Messrs. Gourlay two 
tank steamers for Grimsby, and a small local tradin 
steamer. Messrs. Cooper and: Greig, who ‘supplie 
machinery- for one -of the’ Dundee and two of the 
Grangemouth steamers, have about an average output. 

At Aberdeen five firms make returns,;.and the out- 
put is 2300 tons greater than in the previous year, the 
collective power of the machinery being-650 indicated 
horse-power more. Messrs. Hall, Russell, and Co., 
who take the first place; built two trawlers, a tug-boat, 
and three small steamers, in addition to the 4000-ton 
vessel already referred to. This gives them a total 
nearly double that of the previous year, but 2800 tons 
less than in 1902. Mr. John Duthie’s return includes 
six steam-drifters and a trawler; Messrs. A. Hall and 
Co. include three trawlers and a tug-boat, while a 
drifter was also engined ; Messrs. J.’ Duthie, Sons, and 
Co., Limited, include three drifters and two trawlers, 
while the other craft launched were sailing boats for 
fishing. Of the machinery constructed by Messrs. J. 
Abernethy and Co., two sets were for boats built in 
Holland, the other machinery of the district being 
for local-built vessels. 


(To be continued, ) 








THE SHIPPING TRADE AND FREIGHTS.—Mr. John White, 
in his 34th ‘Annual Shipping Review,” says :—‘‘The 
past year has been a repetition of its predecessor-in the 
unprofitable employment it has, on the whole, supplied to 
shipowners. Although a war has been pr ing in the 
East, almost throughout the year, engaging a considerable 
amount of tonnagelocally and for conveyance of coals 
from this country, thus withdrawing vessels. from ordi- 
nary trades, the supply of tonnage has in every direc- 
tion been in excess of the demand. Fortunately, the 
large crops in India have throughout the year provided 
return employment for a large portion of the steamers 
sent out to the Far East, which, at the time they 
were going out, especially early in the year, it was 
anticipated would find return cargoes very scarce. The 
large crops of the Argentine have also provided employ- 
ment for an immense amount of tonnage from the River 
Plate: indeed, these two markets—India and Argentine— 
have undoubtedly saved the situation, which otherwise 
would have been deplorable. The United States, which, 
until the last three years, was the mainstay of the freight 
market, has practically had no grain to export, and the 
Black Sea, croft, Danube, and Baltic, have been most 
disappointing and unprofitable markets. A considerable 
nomber of second-hand steamers have been bought by the 
J —— for local transports, and for the novel operation 
of blocking up Port Arthur, for which purpose on one 
occasion alone, eight steamers of over 20,000 tons register 
were sunk. The Russian purchases have been confined to 
three cargo steamers and five German-fast mail steamers, 
the latter evidently intended for cruisers for molesting 
neutral traders, but. whose mission was, by the action of 
our Government, promptly stopped. There have been 
numerous forced sales during the year of second-hand 
steamers, some quite modern, ~but at no great sacrifice 
in ——— with the cost of new tonnage ; the present 

rice of good recond-hand steamers is: about 10 per cent. 
ower than twelve months since. A large number of 
Admiralty. vessels and old liners have been sold for 
breaking up. Working expenses of steamers have been 
moderate. The Russo-Japanese war has created emplo} 
ment fora large number of steamers in conveyance of cos! 
from this country to the Far East, but has not necessitate 
the usual engagement in war of vessels for transport of 
troops, therefore the employment has benefited ‘tramp 
tonnage only.” 
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Comprep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 
The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 
Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the. Patent Office, Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 
The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grow mentioned in the Acta. 


AGRICULTURAL APPLIANCES, 


6115. Gate and Shuttleworth, Limited, Lincoln, 
and C. G. Kidd, W am, Cambridge. Thrash- 
ing-Machines, This invention has for object to provide im- 
proved feeding apparatus for thrashing-machines. In a feeding 
apparatus, according to this invention, a feeding-drum 1, com- 
prising six longitudinal bars la projecting from its surface, and 
each carrying a row of teeth slightly rearwardly inclined at their 
outer ends, is mounted so that during its rotation, which is in 
the direction indicated by the arrow, its teeth will come almost 
into contact with the thrashing-drum 2, and vertically over the 
axis of the feeding-drum 1 there is mounted an axle 8, to which 
are secured four straight depending arms 3a arranged substan- 
tially in a single plane, and which are adapted to be oscillated at a 
considerable speed--in the example shown by means of an arm 
4 fixed to the axle 3 and arod 5 connecting it to a crank-pin fixed 








to a disc or pulley 7 mounted loosely on the axle of the feeding- 
drum, and rotatively connected by a belt 9 with the crank-shaft 
10 of the shaker—whilst the feeding-drum is, as usual, connected 
by a belt 11 to the crank-shaft 10, so as to be driven in the direc- 
tion indicated by the arrow to carry the material under the oscil- 
lating arms. It will be seen that the apparatus resembles in 
general features what is known as a Holben feeder, though un- 
provided in proximity’ to its oscillating arms 3a with fixed arms, 
such as are usual in Holben feeders. The apparatus described, 
however, has been found capable of doing work for which such a 
Holben apparatus was unfitted, the straw being opened satisfac- 
torily by the former, but not by the latter. The means em- 
ployed for oscillating the arms 3a may differ from those shown, 
and the number of the arms 3a and the number of rows of teeth 
may be varied. (Accepted November 30, 1904.) 


ELECTRICAL APPARATUS. 


19,125. B. G. Lamme, Pittsburg, U.S.A. Brush- 
Holders. (3 Figs.) September 5, 1904.—The object of this 
invention is to provide a brush-holder of such form and dimen- 
sions as to be adapted for use where is limited, and so as to 
economise space in both a circumferential and a radial direction. 
According to this invention, the spring or springs for advancing 
the brush in the casing so as to maintain the brush in contact 
with the commutator is or are mounted in such a manner that 
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brush 4 is ac plate 7, having a handle in the form of a 
~ for lifting the from: ‘the commutator, when desired, 
and having also at its outer end a lug or boss. 9 having sockets in 


which are located the ends of the shunt conductors 10, the. other 
ends of such shunts being inserted in openings in bosses 11 with 
which the frame 1 is provided. Two arms 12, 13 of the plate 7 
extend along and rest upon the outer edge ‘of the » and 
extending at right angles thereto.are arms 14, Mounted in the 
brackets 2 of the frame are two spiral springs 15, their inner ends 
being attached toa shortshaft 16, which may be rotatably adjusted 
by any suitable means to vary the pressure exerted by the springs. 
These springs 15 are arran one on either side of the brush 4, 
and their free ends 17 extend forward and above the arms 14. It 
will thus be seen that the springs 15 are disposed in planes parallel 
to the axis of the commutator and to the longitudinal ne of 
the brush 4; that is to say, the stationary point or shaft 16 to 
which the springs are attached, and the points of contact of the 
springs with the brush, are in a line substantially parallel to the 
axis of the commutator. The free ends 17 of the springs 15 are 
severally provided with blocks 18, having convex lower surfaces 
which bear upon the arms 14, these blocks being riveted to the 
springs. (Accepted November 23, 1904.) 

Limited, 


22,536. Siemens Brothers and Company, 
Westminster, London. (Siemens - Schuckert Werke, 
G. m. b. H., Berlin, Germany.) Swttehing Arrangements. 
{1 Fig.] October 19, 1904.—When switching on and off high 
voltage apparatus generally, it is necessary to employ special 
precautionary means in order that oscillations and copsequently 
dangerous excess pressures may not be produced. Such excess 
pressures are, as is known, mostly to be feared on switching 
unloaded cables on and off. According to the present invention 
the switching on and off is attained in a more simple and reliable 
manner by the use of an auxiliary appliance of the following 
arrangement. The accompanying diagram shows the applica- 
tion to a three-phase network. g represents a generator, and 
n are the network conductors therefor, from which the cables are 
branched by means of the switches s. Theauxiliary appliance 
consists of a transformer with three windings, of which w! and 
w2 have the same number of turns, and are connected in the 
same direction by means of switches s!, s? res vely before 
and behind the main switches s to the cablesk. The third wind- 
ing w3 of the transformer, on the other hand, which is advan- 
tageously arranged for low pressures, is connected to a non- 
inductive loading resistance rf of suitable value. A ing, in 
the first instance, that the winding w? is open, but that all the 








(22.536 ) 


switches are closed, then only the magnetising current of the 
transformer will flow in the windings w!, w. Practically the same 
ressure of the connecting-points w!, w? will still be maintained 
t the switches s are opened ; in consequence thereof no sparking- 
gaps can be formed at the switches, and no oscillations can be 

roduced in the cables. In the same way dangerous oscillations 
n the cables will be prevented, if now the switches s! be opened, 
as sparks are produced at these switches, the extent of which 
depend upon the resistance r; such He women as is known, allow of 
no rapid oscillations. The loading resistance, therefore, acts as a 
damper of oscillations. If the unloaded cables k are to be 
separated from the network n, then, in the first instance, the 
switches s!, s2 are closed, one after the other; the switches s are 
then opened and the direct connection between the cables k and 
the network conductors n thereby broken ; the switches s! are 
then opened, whereby the cables & are deprived of their pressure, 
and by finally opening the switches s? the cables are separated 
from the auxiliary appliance. When connecting unloaded cables 
k to the network n, the switches have to be manipulated in the 
reverse order by first closing s?, then s!, and by finally closing s 
the cables are connected to the mains direct, when the switches 
s1, s2 are opened one after the other, and the auxiliary appliance 
thereby disconnected. (Accepted November 30, 1904.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
22,092. J. Robson, Shipley, Yorks. ucers. 


f° Gas-Prod 

[2 Figs] October. 14, 1904.—This invention relates to gas-pro- 
ducers, and has for its object the construction of a superheater 
or steam-ring used in the producer in such a manner as to largely 
prevent the formation of clinker on the firebrick lining of the 
producer, and thereby allow the fuel to fall freely towards the 
grate-bars. The producer body A is of the ordinary construction, 
and in the place of the ordivary superheater or steam-ring the 
firebrick is cut away at Al, and a superheater or steam-ring C is 


ig. 1. Fig.2 
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inserted. This ring is formed taper towards the interior of the 





the stationary point or points to which the spring or springs is or 
are attached, and the point or poifits of contact of the spring 
or springs with the brush, are in a line or lines substantially 
pirallel to the axis of the commutator and to the longitudinal 
pla:.ec of the brush. The brush-holder frame 1 is provided at one 
enc with a bracket 2, by means of which it is attached to a sup- | 
Porting-ring, said frame being also provided with a guide-space 3 
Fastened to the outer edge of the 


to receive a carbon brush 4. 





‘ bars G, such bars resting ona 


producer, as shown at D, and for convenience the interior E of 
the ring may be of the form shown in Fig. 1. Lugs F may be 
formed on the ring C for the purpose of spewing the firegrate 

ng attached by bolts to the lugs F. 
The ring OC rests on angle-irons H attached to the body of the 
producer. .In operation, the lucer having been charged, 
steam and air passes into the ring CO through the inlet J, and is 


, and through the outlet K to. the | 
and then —— the fire contained | 
in L and up to an outlet provided in the upper portion of 
the apparatus. By the construction of a superheater or steam- 
ring, as shown, the firebrick is at a distance from the intense 
heat of the fire, and the walls of the ring C are ata fess tempera- 
ture than that of the fire by reason of the steam and air con-. 
stantly sing h the same, and do not therefore reach a 
temperature sufficiently high for the formation of clinker thereon, 
and any clinker tending to form on the brickwork at of about the: 
point N is pi down towards the grate-bars G by the weight 
of fuel above the same, and may easily be removed from such bars -* 
—e withdrawing the charge of fuel. (Accepted November 23, - 
25,736. H. Austin, Birmingham, 


Boqnlsting Pro- 
permene of Explosive Mixtures. [1 Fig.) November 23, 
903.—Broadly stated, this invention consists. in utilising the ex-, 
haust pressure from an internal-combustion engine in regulating © 
the relative. proportions of air and fuel which passinto the engine. 
Within a chamber A, and dividing it into two portions, is a flexibie 
diaphragm B. A pipe C, in communication: with the engine. ex-. 
haust, communicates with the outer division Al.‘ ex ade 
a 
r 


worked by the gas produced 
space M under the firebars G. 


the diaphragm is pressed in an outward direction by means 
spiral spring D, and is connected with a rod e of a piston-valve K, 
which valve is a working fit within a crtinfer F, which projec’ s, 
from, and is concentric with, the inner division A¥ of the dhambe ; 
A. The division A? is in constant communication with the atmos- 
phere. Movements of the diaph B, and consequently of the 
valye E, result from, and are controlled by, the variations of pres-, 
sure in the division A!, due to the vatlations of the exhaust F 
sure. Openings @ for the inlet of. air aré’ formed peg \ 
wall of the cylinder F, and corresponding openings d.are an 


through the wall of the valve E, When there is no pressure 
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division A! beyond the atmospheric pressure, the diaphragm ie in 
its outermost position and the air openings are closed by the: 
valve E, but any pressure in the outer division A! exceeding 
atmospheric pressure tends to move inwards the diaphragm B 
against the force of the spring D, and tocause the valve E to open °. 
the air ports a; and as the exhaust pressure inc’ these 
ports are proportionately opened. The air thus ‘edmitted through 
the ports a flows into the passage-way G and mixes with the com- 
bined air and gas from the carburettor on its passage to the 
motor cylinder. It will thus be seen that an increasing pressure 
of exhaust insures an increasing area of opening for the air supply, : 
thus preventing the suction attaining a degree which would cause 
an undue flow of fuel into the carburettor as a consequence of 
the inc of the engine, and thereby insuring a-suitable 
mixture of air and fuel under varying speeds. 4t.will. be seen 
also. that under any conditions, such as the retardation.of the 
point of ignition, which gre an increased terminal pressure.on ; 
the power stroke, the valve E will be moved ‘to;increase the area 
of opening for the air. (Accepted November 80, 1904.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


1694. The Morgan Crucible , Limited, 
and J. C. Fox, Battersea, London, oi ae 
January 22, 1904.—This invention relates to ‘muffled of the 
kind used by assayers for the roasting or cupellation. of 
ores. In muffies as heretofore constructed the air necessary 
for producing the desired oxidation of the charges under 
treatment is generally admitted at‘ one end of the muffle, 
with the result that the reaction takes place’ succéssively 
upon the several charges, the action upon the charges in 




















front of the muffle being completed very much earlierthan those 
at the back of the muffle, to which: the oxygen does ‘not at first 
The object of this invention is to provide 


means whereby the access of air shall be practically simultaneous 
to allthe ch in the muffle, and to this the invention 
consists in prov ing the muffle with channels or through - 
which the air supply the muffle. 


can be distributed poy 
vi 


In a suitable arrangement for carrying out t ention one or 





drawn around such ring by the suction of the engine, which is 





more channels is or are formed integral with the walls of the 
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muffle, the channel, or nels senna pee Spa 3 with air from the 
a of the muffle eoate formed series of orations, so 
hat the fresh air which enters the channel, or 
distributed over the surface of all the charges under treatment 
simultaneously. a indicates the muffle, which at one end is closed 
by a wall}, having in it an aperture c for the the gases, 
and which at the Sher end is by a door or 
front d. ¢, ¢ are air passages, w! — the sides 
of the interior of the muffle, and nh of which is with a 
series of holes or perforations f, f through whic’ the air enters 
the muffle ; passages ¢, e are preferably 80 arran; that the 
air which passes through the holes f, / will come in contact with 
the top surface of the cupels or the like which are placed in the 
said muffle. In the front or door d are f recesses g, g; the 
position of which is adapted to correspond with. the it é, 
and in these recesses g, 9 plugs h, A are plugs 
serve to control the ra ‘sf air "which enters the peasoges é, @. 
(Accepted November 30, 1 


RAILWAYS AND TRAMWAYS. 


22,272. W.8S. Laycock, Sheffield. Railway Window 
Lifts, [2 Figs.) October 17, 1904 —This invention refers more 
particularly to the spring mec! used for raising the sash or 
glass frame of railway-carriage doors and the like, in y cambiantion 
with a net pivoted bars, which are caused to — and con- 
tract. In carrying out the-invention, as shown in Fig. 1, the 
spring case A is secured to the bottom of the door-casing inside, 
and contains two coiled springs B, held at one end by an adjust- 
able tension-hook O, by whic! the pull of ‘the ing can be regu- 
lated. ‘The other end of each ng is held by the hook D formed 
upon the short ‘end of the two tom bars E and F of the lazy- 
tongs G, anager are connected with the’ underside of the window- 


frame. The two bars E and F are pivoted to the spring case at H, 
re thus the springs are drawn out or expanded when the window 

is pushed down or ed, the reaction of the spri acting on 
the short end of the bars assists in raising the window, 
retains it in any position, An alternative arrangement is shown 
in Fig. 2, in which a single spring I is used ; in this case the ends 
of the spring are formed, to pass over the hooked ends of the short- 
pivoted levers J, which are carried ‘by the ng case A. From 
the upper member af the short levers J a connecting-rod K is 
onouied 26 the lower ends of the.two bottom bars E and F, the 

action of the sprin; Pp vce the extension bars reed the same as in 
the former case. (Accepted November 23, 1904. 


W. Griffiths and B. H. Bedell, London. 
o-. tact § (3 Figs). November 27, — 


—This invention relates to an improved method of electrical 
connecting the travelling cars and the fixed stud-heads in ae 
contact systems of electric traction. a, a are cheek plates which 
—r an elongated pole of an electromagnet carried by the 
b are iron extensions of ‘the pole of’ the magnet; c ay 
Slotted pieces of iron, which are suspended each by a sprin 
from a plate /, which js secured to the car magnet. Consecut oe 
ocee-e ¢,.¢.are connected together with A aos joints by a link g, the 
ntervening links g being so shaped as to provide a foot h, whereby 
contact is madé with the stud-head i, and an arched "portion j 
which is adapted to fit easily between the cheek-plates a, a of 
the car magnet, and by forming a portion of the magnetic circuit 
be indu downwards to the stud-heads, and assisting thercby 
to lessen the rel of the tic circuit. The end-pieces 
¢,c are pin-jointed to links &, k, which pass through slot-ways in 











the iron extensions b, b “ss oe ad jointed to screw-threaded 


bolts m, m, These bolts through holes formed in lugs 
n,n of the iron extension “4 b. By adjusting the nuts on the 
bolts m, m, the chain of links can be shortened or lengthened 
as required ‘tor the most effective contact. When a car fitted with 
such a chain collector runs over a stud, the links will in suc- 
cession be drawn downwards to make contact with the stud-head, 
and, after passing, will be lifted by the springs ¢, and be. ented 
from making contact with the ground. Inasmuch as arched 
of f the link Ae is able in itself to provide the medium of 
portion induction and the downward movement whereby 
contact with the stud- _ ig’ made, the pieces of iron c 
may in some cases be di and the lower end of the 
springs e be directly ati hed to the ends of the links g, and thus 
save the head-room wanted in the arrangement shown in “7 1. 
Fig. 2 shows this modified form ef construction. (Accepted Nov- 
ember 30, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


f° Me’ Fallowfi Manchester. 
Steam YE. -, i oer ge) "Senuary 7, 1904.—This in- 
of the locomotive type. ais 


b is the rear tube-plate which forms one 
of the walls of the fire-box . d is the front tube- of the 
boiler which forms the rear wall of the smoke-box. boiler is 
provided with a diaphragm hich divides it into two unequal 

The 


being admitted to the 
uniform diameter for 





‘the whole of its len: 
jiameter. 


bw ged d 
the diaphragm m. The tubes ¢ se copented into the tube-plates b 
and d and into the diaphragm a Bhe two chambers of the boiler 
are connected by the U-shaped fitting 7, which contains a non- 
return valve so arranged that water can flow from the chamber 
to the chamber o whenever the pressure in pappreciably ex 
that in 0, but so arranged as to prevent a back flow from the 
o to the ber p. A tube u extends from the tube- 
plate d to the diaphragm m, and the interior oo the tube commu- 
nicates with the chamber 0. The steam- “pine g passes through 
the interior of this tube, and is thus shielded from the relatively 


, but = rd small. portion ¢ of its of 
his | Gas bon the tabspunted to 





cold water in the chamber py. There is no communication be- 
tween baal yoo of the tube u and the smoke-box. The hot 
gues Ome rnace pass through the fire-tubes &, and, after 
ng the wile in the chamber 0, they heat the water in the 
ore ara p. The feed-water pipe j passes through the chamber o 
ns into the chamber p. When feed-water is injected into 
deaber p, hot water is forced from this chamber through 
the pessakd labo the Chesber 4 ated ty th provided for the 
accumulation of sediment precipitated the water in the 
chamber p, the pocket being provided with a removable cap. A 
similar charaber 14 may, if desired, be provided’at the bottom of 
‘the chamber o. etc November 23, 1904.) 


ay J. P. Davies, Brockley, London. Water- 
be Boilers. [7 ror November 23, 1903.—This invention 
is foe whee more particularly for use in ‘connection with those 
boilers comprised of elements consisting of —- and hones 
drums joined by vertical stacks of tubes, with the furnace arranged 
below the lower drums and a combustion-chamber arranged at 
the back of the furnace so that the products of combustion pass 
from the furnace through the combustion-chamber to the tube- 
chamber between the-upper and lower drums, and from thence 
to the flue. The drawing shows the invention. adapted for use 
for small boilers, such as may be used in torpedo- o-boats. The 
boiler is composed ofa ber of its, each of the 
elements  aemyy semen. two or more steam and water drums, the 
drums -being arranged either lengthwise of the furnace or across 
the furnace. The lower drums are arranged to form the roof of 
the furnace 3, The stacks of tubes 2 are preferably an equal 
number for each element, and join said drums across the flue- 
chamber above the furnace. A combustion-chamber 4 is arranged 
at the back of the furnace—constructed by carrying the top steam 
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and water drums, which form the roof of the tube-chamber, about 
1} ft. to 2 ft. further back than the lower drums. The top drums 
form the roof of yo combustion-chamber, and the sides and back 
of the losed by nests of tubes 5 joined to the 
sides and back of f the upper drums and to a number of small 
lower drums 6. In order to obtain a complete circulation of the 
water through the elements, each of the elements is joined to a 
main junction-pipe 7. This junction-pipe is joined to the main 
steam dome 8 by pipes 9 arranged at the sides of the boiler. A 
complete combustion is obtained in the furnace and in the com- 
bustion-chamber, before the smoke and from the furnace 

into the tube-chamber, by the arrangement of a hollow furnace 
ront 13 into which air passes from the ash-pit through hollow 
fire-bars 14. Air also passes from the hollow fire. my a air- 
openings therein into the b is arrange- 
ment the air is thoveuabty ane both when dclivered at the 
front of the furnace and at ti and so 
ensures a complete pw AA a of the gases before the pro- 
ducts of combustion pass into the tube-chamber. (Accepted 
November 30, 


Fi. Rabern, 908 5. Hopkin. 
Stop- 














64. J. 
Lay Valves. 


son and ited, 

[3 [3 Figs) May 33, 1904, po Mn to this invention the same 
arrangement of valves for nipping e seating floor as is described 
in » No. st 798, of 1903, is employed; but the con- 
arrangement of spindles is dispensed with, and in lieu 
thereot the valve spindies are passed out in opposite directions 
avenge lids on a sides of the casing, so that no spindle 
the thoroughfare in the partition, as heretofore, 

ind th the are actuated by connected gearing or connected 
levers or rods and screw mechanism. A is the valve casing, B 
the partition having a seat face on both sides thereof, and C, D 
the two valves for closing the thoroughfare through ‘the parti- 
tion, These valves are inserted from opposite sides of the valve- 


openings which‘are closed. byilids E, F, Kap iiel, the 
ee te ie lower valve does not pass through and ly 
itruct the thoroughfare as it does in'the the arra escribed 
in the specification above referred to. The spindle c ot the _ 
C passes through a stuffing-box e in the lid E, and the 
of the valve D through a stuffing-box /f in the lid Both 
these stuffing-boxes are accessible from the exterior, and can * 
readily packed and adjusted when required. In 
illustrated, the spindles c, d are suitably connected ~+ 
to the inner ends of levers G, H, which are fulerum respec. 
tively at g and h, and the outer ends ‘of these levers are cohnected 
together by a screw-threaded link or rod J, furnished with a 
hand-wheel K for rotating it. As shown, the lever H carries a 
pivoted nut L through which the screw threads of the rod J are 
screwed, and the lever G is constructed to be engaged by collars j, 





on the rod J so that the rod J can rotate without moving the 
leve?t G, but cannot move longitudinally without ing the 
lever G with it. On turning the rod J in the pe irection, 
the valve C on the outlet side of the partition will be opened first, 
the other valve remaining closed ; but when the valve CO is fully 
opened and comes against the lid’ which forms a stop therefor, 
then the continued rotation of the rod J in the same direction 
will cause the valve D to open in the opposite direction to the 
valve C.. Similarly, the rotation of *the rod J in the other direc- 
tion will first close the valve D and then the valve ©. In of 
utilising the lid as a stop for jean valve C, an external stop can be 
provided. In the above-described arrangement of valve, both 
valves control the thoroughfare through the seating floor, and 
if either valve is tight, notwithstanding that the other may 
leak, no steam or fluid can pass through the thoroughfare. 
(Accepted November 30, 1904.) 


TEXTILE MACHINERY. 

J. Barbour, Belfast. Hackling-Machines. 
{2 vin ] January = "os, —The present invention relates to 
ists in interrupting the continuous 
oondies of the holders from the line where the hackles act on the 

ends of the fibre until the line near the holders is reached, and 
this is carried out by making the’ oe cam of such a form 
that when the fibre has been lowered a short distance it is again 
lifted so as to present the ends a second time to the action of the 
same gradation of hackles, and the -intermittent. motion of the 
holders may be repeated as often as desirable during the time the 
fibre isexposed to the same rene of hackles. The motion given 
to theh 1 and ch yy the peculiarly- cam 3% act- 
ing on the mm 4 of the loo; op shape lever 5 pivoted at 6 and con- 
nected by rod 17 to nyt wheel 8 on the shaft 9, on which is a sector 
wheel « 1s. 2, isas’ follows':—The cam 3 start- 
ing from its owrtnty. position and rotating in the direction of the 
arrow—A rise-from D to A, then a fall from Ato B. A rise from 
B to A, then a fallfrom A to C. Arise from C to A, then a fall 











from A to D. The above motions are then repeated. Heretofore 
in = e,tow from hackles where brushes are employed, 

the latter have revolved in a circle, the diameter of which had 
necessarily to be large in order to prevent the tow from lapping 
around the bruskes. This comparatively large diameter of circle 
caused the brushes to strike the pins in a direction almost at right 
angles to their length, thereby forcing themselves through the 
hackles at the cost of much loss of power and great wear and 
tear on the bristles. To overcome this difficulty the brushes 1% 
are mounted on endless sheets 14, causing them in working to 
owe around two centres 15, 16, instead of a common centre, as 

eretofore. By this means the brushes when in contact with the 
oe can be made to pass through a very much smaller circle than 

eretofore, and consequently can be made to rub the pins more 
in the direction of their length and not at nearly right angles 
thereto, as at p dency of the tow to lap rourd the 








brushes is done yy with by gitvgs the brushes on the endles+ 
sheets. (Accepted November 23, 1904 
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THE ANATOMY OF BRIDGEWORK.— 
Ais No. IV. 
By W. H. Tuorre, Assoc. M. Inst. C.E. 
RiveteD CoNNECTIONS. 


CoNSIDERABLE latitude is observable in the 
practice of engineers in the use of rivets. Number- 
less experiments to determine the resistance of 
riveted connections have from time to time been 
made, but these are not to be considered by them- 
selves as final, when the results of experience in 
actual construction are available for further en- 
lightenment. 

The class of workmanship so largely influences 
the degree in which rivets will maintain their in- 
tegrity that it is only by the observation of a large 
number of cases, including all degrees of workman- 
ship, that any reliable conclusions may be drawn. 
In this respect laboratory experiments have an 
apparent advantage, as the conditions may be kept 
s:nsibly the same ; but, on the other hand, no such 
investigation reproduces the circumstances of actual 
use, which alone must in the end determine the 
utility of any inquiry for practical application. 

The writer has studied the particulars of a 
number of cases to ascertain under what conditions 
as to stress, having due regard to the effects of vibra- 
tion, rivets will remain tight, or become loose. Every 
loose rivet that may be found cannot, of course, be 
taken as being due to excessive stress: the more 
frequent cause is indifferent work, evidenced by the 
fact that neighbouring rivets will frequently be 
found quite sound, though the failure of some will 
cause a greater stress.upon the remainder. When 
rivets loosen as the direct result of over-stress, it is 
usually by compression of the shank and enlarge- 
ment of the hole, or by stretching of the rivet and 
reduction of its diameter. Instances of failure by 
partial or complete shear are extremely rare ; indeed, 
the writer has never yet found one, though when a 
rivet has first worked loose, as a result of excessive 
bearing pressure or bad work, it is not uncommon 
to find it cut or bent as an after consequence. 

In estimating stresses at which rivets have re- 
mained tight, or loosened, as the case may be, 
examples have generally been chosen in which there 
could be no reasonable doubt as to the amount of 
those stresses by the ordinary methods of computa- 
tion. This is clearly most important, as, if any 
appreciable uncertainty remained as to the degree of 
stress, the results deduced would be of little value. 
For this reason those instances in which the loads 
upon girders, or parts of girders, may find their 
way to the supports by more than one route, are to 
be regarded with caution, as are those in which full 
loading possibly never obtains, but which may, 
on the other hand, perhaps have been frequent. 
The working diameter of the rivet as it fills the 
hole has been used in making the computations ; in 
some cases from direct measurement from particular 
rivets, in others with a suitable allowance for excess 
diameter of hole, according to the class of work 
under consideration. 

Dealing first with main girders, it may be said 
that rivets attaching the webs of plate girders to 
the flange angles rarely loosen, though subject to 
considerable stress. In illustration of this may be 
named a bridge for two lines of way, 85 ft. effective 
span, having two main girders with plate webs, and 
cross-girders resting on the top flanges (see Fig. 26, 
December 23, 1904). 

The girders, which were 6 ft. 9 in. deep, had a 
bearing upon the abutments of 4 ft.; the rivets were 
{ in. in diameter and 4 in. pitch. There is in a 
case of this kind some little uncertainty as to what 
is the stress on the flange angle rivets at, or very 
near to, the bearings ; but, taking the vertical rows 
of rivets at the web joints near the ends as pre- 
senting less uncertainty, the stress per rivet works 
out at 4.8 tons, being 4 tons per square inch on 
each shear surface, and 11 tons per square inch 
bearing pressure upon the shank in the web plate, 
which was barely 4 in. thick. This bridge was 
frequently loaded upon both roads, but with one 
road only carrying live load, the stresses in the 
most heavily-loaded girder would be fully 90 per 
cent. of those obtaining as a maximum. There 
was on this bridge, which had been in use 31 
years, considerable movement and vibration. 


single shear, may be cited a bridge not greatly| The materiel and workmanship of the bridge 
less than that = referred to, of about 65 ft. span, | were good. The rivets of the centre girder end 
carrying two lines of way, there being two outer | diagonals, 1 in. in diameter, were originally fin.. 
and one centre main girder of multiple lattice type, | but on becoming loose were cut out, the holgs 
with cross-girders in one length 4 ft. apart, riveted | rhymered, and replaced by the larger size, which 
to the bottom booms of the main girders ; these | remained tight, and to which the stress figures 
rivets, by the way, were in tension. The floor-was| apply. The rivets in the diagonals near the centre, 
plated, the road consisting of stout timber longitu- | { in. in diameter, which were subject to reversal of 
dinals, chairs. and rails (Fig. 29). | Stress, occasionally worked loose, and were more 
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_It should be noted that there is in this case some |than once replaced. The riveting in the outer 
difficulty in ascertaining the precise behaviour of girder diagonals, subject to smaller stresses, much 
the cross-girders, affecting the proportion of load | more frequently developed, also gave trouble, 
carried by the outer and the inner main girders. particularly those liable to counter stresses. 

Strict continuity of all the cross-girders could only | E. Rivet St de.. in Lattice Girder 
obtain if the deflection of the main girders were| __* pangite of Mee Siren, Se, 'Ss Laie Getve. 
such as to keep the three points of suspension of 
each cross-girder in the same straight line. A close 
inquiry showed that this was very far from being | Simple Continuous Results. 
the case, and that while each cross-girder at the | =~ — 

centre of the bridge would, under load, by depres- | Sa ee a : 

sion of the middle point of support, be reduced Stress in Tons per Square Inch. 
to the condition of two simple beams, those at the | 


Cross- Cross- 
Girders as Girders as Correct 





_It is by no means uncommon to find cases of | 
rivets in main girders taking 11 tons per square 
inch bearing pressure— occasionally more—and | 
remaining tight. As furnishing an instructive, | 
though slightly ambiguous, instance of rivets in| 


extreme ends of the span would behave as con- 
tinuous girders. 

With both roads carrying engine loads equal to 
those coming upon the bridge, the writer estimates 
that for the centre main girder the shear on the 
rivets of the end diagonals, secured by one rivet 
only, was 14.9 tons per square inch, and the bearing 
pressure 16.3 tons ; the flange stress being 7.1 tons 
per square inch net. The outer main girders are 
most heavily stressed when but one road, next to 
the outer girder considered, carries live load. For 
this condition the stresses work out at 9 tons per 
square inch shear on the rivets of the end diagonals, 
and 9 tons bearing pressure, the flange stress being 
5.7 tons per square inch on the net section. 

Without intending to throw any doubt upon the 
substantial truth of these results, it must be 
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| 
| Centre girder, 63 ft. span (both 
roads loaded) — 


| Rivets in diagonals—Shear.. 13.7 17.2 14.9 
| Do. Bearing pressure 14.0 18.8 16.3 
| Flange stress .. 6.8 8.5 71 
Outer girder, 66 ft. span (near 
road loaded) :— 

| Rivets in diagonals—Shear. . 9.6 8.2 9.0 
| Do. Bearing pressure 9.6 8.2 9.0 

Flange stress .. 59 5.1 5.7 


| Apart from looseness of rivets, the general 
| appearance and behaviour of the bridge, which had 
been in existence about twenty years, was not 
suggestive of any weakness, 

Of smaller girders, an example showing the 
necessity for care in discriminating, if it be possible, 
| between looseness of rivets resulting from over- 
stress and that due to other influences may first be 












































admitted that instances of greater simplicity of 
stress determination are much to be preferred. 
For purposes of comparison, but not as having any 
other value, the results have also been worked out 
on the supposition of all cross-girders acting each 
as two simple beams, and also for strict continuity, 
and are here tabulated, together with the con- 
clusions given above. 

The cross-girders were moderately stressed, and 
the tension on the rivets attaching them to the 
main girders probably did not exceed 3 tons per 
square inch. 

It should be pointed out that the traffic over the 
bridge was small. The centre main girder but 
seldom bore its full load, though at all times liable 
to receive it. Much importance cannot, therefore, 
be attached to the results for this girder, other than 
as showing how a structure may stand for many 
years, though liable at any time to the development 
of stresses which would commonly be regarded as 
destructive, or nearly so. 
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quoted. Two trough girders, of 11 ft. effective span, 
each of the section here shown (Fig. 30), 114 in. deep 
at the ends, 14 in. at the middle, with }-in. webs, 
and rivets # in. in diameter and 44 in. pitch, 
showed certain defects, of which one, it may be 
incidentally mentioned, was a cracked web (Fig 31). 
From the nature of the arrangement the lower web 
rivets, which were loose, would receive the first shock 
of the load coming upon the span, but there were 
evidences indicative of original bad work. The angle 
bars gaped, suggesting that these had first been 
riveted to the bottom plate, and left sufficiently 
wide to allow the web to be afterwards’ inserted, 
the rivets failing to pull the work close, and ‘then 
readily working loose. Here there is considerable 
uncertainty as to how much of the’ loosening is to 
be attributed to bad work, and how much to stress. 
It. may, however, safely be concluded that whatever 
bearing stress was the ultimate result of the load 
hammering on the angle flanges, loosening rivets 





never perhaps really tight, the stress of 7 tons per 
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square ‘inch bearing pressure on the upper rivets, 
‘though aggravated by considerable impactive force, 
was not sufficient to loosen these. The girders 
were taken out after being in place 16 years. 

An instance of undoub excessive bearing 
pressure was found in the cross-girders of a bridge, 
already mentioned, in which so many of the web 

lates were cracked. This bridge, carrying. two 
fines of way, had outer main girders, and long cross- 
girders, with }-in. webs and -in. rivets, 4-in. pitch, 


The rivet:stresses worked out at 4.3 tons per square: 


inch on each shear surface, and 24 tons per square 
inch bearing pressure. For one road only being 
loaded, the latter figure falls to 18.5 tons. The 
traffic over this bridge, 20 years old, was consider- 
able, rapid, and heavy. It is hardly necessary to 
add that a large number of the rivets were loose, 
one of which is here shown (Fig. 32, page 103). 

To take another case relating to a floor system of 
extremely bad design (Fig. 33). The main girders 
were 11 ft. apart, 35 ft. span, the floor having two 
cross-girders only, spaced at 11 ft. 3 in., and 9 in. 
deep, supporting hog-backed trough longitudinals. 
The cross-girders were at their ends but 6 in. 
deep, the distance from the bearing of cross-girders 


there appears no serious objection to rivet tension 
for many situations. 

Another instance of cross-girder end connections 
of a different type is illustrated in Fig. 34. 

The main girders of the bridge were 12 ft. apart, 
each cross-girder end carrying its share of the half 
of ‘one . The mean bearing pressure upon the 
rivet .shanks works out at 5.8 tons per square inch 
for the six rivets of the original joint, but in the 
particular joint shown some of the rivets had 
loosened, making the bearing pressure upon the 
remainder about 8.7 tons per square inch. It is 
apparent there must have been considerable stress 
on the top and bottom rivets which loosened. These 
two rivets would also, because of difficult access, 
be in all likelihood insufficiently hammered up. 
The joints worked rather badly ; the loose rivets 
had *‘cut” to a considerable extent, a process 
materially assisted by the gritty nature of the 
ballast (limestone), particles of which, getting in‘o 
the joint, contributed to the sawing action ; this 
had clearly been taking effect for some considerable 
time. (See Fig. 35.) 

The two cases of cross-girder ends given are both 
rather exceptional in character, and in each casc 
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to centre of longitudinals carrying a rail being 
2 ft. 10 in., in which length were eight rivets in 
the web and angles at the top, and six at the bottom, 
all ?in. in diameter. 

The shear stress on the upper rivets works out at 
7.2 tons per square inch on each shear surface, the 
bearing pressure at 20.6 tons per square inch. On 
the lower rivets the shear stress becomes 9.7 tons, 
and the bearing pressure 27.4 tons per square inch. 
Care was exercised in computing these stresses, 
that part of the bending moment carried by the web 
being allowed for, but it must be admitted that the 
result is probably approximate only. The sketch 
here given shows the cross-girder end and sec- 
tion. The rivets, though in double shear, were, as 











|the defects appear to be due to general bad design 
|and workmanship rather than to any serious excess 
of bearing pressure. -This may be illustrated by 
| taking the common case of cross-girders, 2 ft. deep, 
carrying two roads, and having end angle irons 
| riveted to the web and stiffeners of the main girders 
by ten rivets in single shear at each end. In this 
| example, which is, for old work, simply typical, and 
| does not relate to any specific instance, the bearing 
| pressure on the rivets will work out at from 6 to 8 
| tons per square inch, and will seldom be accom- 
| panied by looseness of rivets, and then only as_a 
| result of faulty work. 

| Some sketches of rivets taken from old bridges 
have already been given in connection with the 





might be expected, loose, notwithstanding that the | cases to which they belong ; a few others are here 


traffic over the bridge was moderate, and quite 
slow. The floor system was remodelled after 
12 years’ use. -~> 

In illustration of the behaviour of rivets in the 
ends of long cross-girders, both shallow and weak, 
and many years in use under heavy traffic, may be 
cited connections having end angle bars to the 
cross-girders, with six rivets through the web of 
main girders. The bearing pressure worked out at 
7.8 tons per square inch. any rivets were loose, 
but it should be remarked that the workmanship 
was not of the best cless, and the cross-girders 
flexible : a characteristic very trying to end rivets, 
and inducing @ stretch in some, already referred to 
as a possible cause of loosening. This will be 
apparent if the probable end slope of weak girders 
be -considered. The writer concludes that this 
inclination should not, for ordinary cases, exceed 


shown (Figs. 36 to 40) to further illustrate what 














1 in 250; but the ratio must largely depend upon | 
the degree of rigidity of the part to which the con- | 


nection is made. It is commonly regarded as bad | may be the actual condition of rivets after some 
practice to submit rivets to tension, yet this is| years’ use, and how different from the ideal rivet 
trequently, though unintentionally, permitted in| upon which calculations are based. These are, 
end attachments, without any attempt to limit the | however, bad instances. 

amount of tension. 


With suitable restrictions,| It should be noticed that rivets may, if in double 





shear, be loose in the middle thickness, due to 
enlargement of the hole in. the central part and 
compression of the rivet, and yet show no sign of 
this by testing witha hammer. There is, however, 
generally marked evidence of another kind in the 
** working” of the inner part, as, for instance, the 
web of a plate girder, in which case a discoloration 
due to rust is to be found along the edges of the 
angle bars, or a movement may be detected on the 
passage of live load: . Red rust is, in fact, fre- 
quently an indication of something wrong when no 
other evidence is apparent. In plate girders having 
T or’L bars brought down and cranked on to the 
tops of shallow cross-girders, it is not uncommon 
to find the rivets attaching these bars to the cross- 
girder tops loose, due to causes already dealt with. 
The riveted connection should, as to strength, bear 
some relation to the strength and stiffness of that 
to which it is attached, if the rivets are to remain 
sound. 

It may be well to give here a summarised state- 
ment of the results dlready named, for purposes 6f 
ready reference. These by themselves are not 
sufficient to enable working stresses to be deduced, 
though they are instructive. The writer has found 
many instances of shear and bearing stresses in 
excess of those usually sanctioned, under which the 
rivets behaved well, but is not now able to give 
precise particulars of these. 


Examples of Rivet Stresses. 
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_It is probable that the fact of a rivet being in 
single or in double shear largely affects its ability to 
resist the effects of bearing pressure, as commonly 
estimated. In the first case, the rivet-shank must 
bear heavily on the half-thickness of the plates or 
bars through which it passes, rather than on the 
whole thickness ; and it is to be supposed that under 
this condition it will work loose at a lower average 
stress than if it were in double shear, and the 
pressure better distributed. The writer has no 
very definite information in support of this con- 
tention, but suggests that for double shear the 
permissible bearing pressure may probably be as 
much as 50 per cent. greater than for rivets in 
single shear ; the difference being made rather in 
the direction of increasing the allowable load on 
double-shear rivets, than in reducing that upon 
rivets in single shear. The propriety of this is 
evident when it is considered that the practice has 
commonly been to make no distinction, so that 
whatever bearing pressures are found to be suffi- 
cient for both cases may be increased for those 
capable of taking the greater amount. Figs. 41 and 
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42, here given, illustrate the behaviour of rivets 
under the two conditions. 

With reference to the amounts of the stresses to 
which rivets may be subject, the writer concludes, 
as a result of his experience, coupled with a. con- 
sideration of known laboratory tests, that for a! 
dead load these may be quite prudently higher than 
is frequently taken. For iron the shear stress to 
be 10 per cent. less than the stress of parts joined ; 
and the bearing pressure—for single-shear rivets, 
20 per cent. ; and for double-shear rivets, 80 per 





cent. greater. For ordinary mild steel the shear 
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stress to be 20 per cent. less than the stress in 
parts connected, and the bearing pressure equal to 
it for single-shear rivets ; and 50 per cent. more 
for rivets in double shear, though the two latter 
values may probably approach those for wrought 
iron in steel of the higher grades sometimes. used 
in bridge-work. For-live load, or part live and part 
dead load, the same rules may apply, the reduction 
of the nominal working stress, arrived at by any 
one of the methods in use which may be adopted, 
affecting both the parts connected, and the rivets 
connecting them. For reverse stresses it is ad- 
visable to keep the shear stress in any rivet so low, 
say 3 tons per square inch, that the frictional 
resistance of the parts gripped by the rivets shall 
be sufficient to prevent any tendency to slip under 
the influence of the smaller of the two forces to 
which the part is liable, to insure that if brought 
to a bearing in one direction by the greater force, 
it shall not go back with reversal of stress. This 
requirement may be open to some. question with 
respect to good machine-riveted work, but for 
hand-riveted connections may certainly be adopted 
with wisdom. 

The subjoined table will show at a glance how 
the stresses proposed vary with the unit stresses 
governing the main sections :— 


Proposed Table of Rivet Stresses. 


Unit Stress Bearing Pres- | Bearing Pres- 
in Shear Stress. sure for Single- | sure for Double- 
Member. Shear Rivets. Shear Rivets. 


Wrought Iron.—Tons per Square Inch. 


3.0 | 2.7 3.6 5.4 
4.0 3.6 4.8 7.2 
5.0 4.5 6.0 9.0 
6.0 | 5.4 7.2 10.8 
7.0 6.3 8.4 12.6 
Steel.—Tons per Square Inch. 
4.0 3.2 . 40 | 6.0 
5.0 4.0 5.0 7.5 
6.0 4.8 6.0 | 9.0 
7.0 5.6 7.0 10.5 
8.0 6.4 8.0 12.0 
9.0 7.2 9.0 13.5 


Nore.—Tension on rivets to be limited to one-half the per- 
missible shear stress, the holes being slightly countersunk under 
snap-head. 

It may be objected that the shear stresses in the 
foregoing table are somewhat high for wrought 
iron and steel. This feature is intentional, and is 
supported by the consideration that whereas there 
may be loss of strength in the members of a 
structure by waste, there is no such loss in rivets 
if the work is so designed that there shall be no 
loosening. Any allowance that may be desirable 
for loose or defective field rivets is left to be dealt 
with as may be considered advisable for each 
particular case, the table as it stands being applic- 
able only to riveting not below the standard of 
first-rate hand work, 

Cases of loose rivets in main girders over 50 ft. 
span, due to any cause but bad work, are extremely 
rare, unless resulting from the action of some other 
part of the structure. It may be stated broadly 
that for railway bridges of less than perfect design 
the nearer the rail, the more loose rivets, generally 
at connections. This is, no doubt, largely due to 
the severe impact of the load, the effects of which 
are greater near the rail, both because of the small 
proportion of dead load, and because this effect has 
been but little moditied by the elasticity of any 
considera’ le length of intervening girder-work. In 
addition to this, it is quite usual to find the rivets 
more heavily stressed, even though the load be 
considered as ‘‘ static,” in the floor system than in 
the main girders, though the reverse should be the 
case. It is unfortunate that those parts which 
require the best riveting—viz., the connections— 
are commonly dealt with by hand; and for this 
reason it is the more necessary to design these with 
the greatest care. 

Any arrangement which favours the gradual 

acceptance of stress by one part from another will 
‘ontribute to the integrity of riveted connections, 
nd lessen the liability of the material to develop 
iults. In other branches of design this is well 
‘cognised, but appears in much old bridge-work to 
tive been entirely overlooked. 
_Bridges carrying public roads very seldom fur- 
sh examples of loose rivets; the conditions are 
nerally much more favourable, impact being 
actically absent, full loading infrequent, and the 
oportion of dead load to live, high. 

It is, perhaps, hardly necessary to insist upon 
rivets being, apart from mere considerations of 
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strength, sufficiently near together to. insure close 
work and exclude moisture. Outside edge seams 
should never be more widely spaced than 16 times 
the thickness of the plates ; 12 thicknesses apart is 
better. In the case of angle, tee, and channel 
sections, the greater stiffness of the section makes 
wider spacing allowable up to, say, 20 times the 
thickness; but this must be governed largely by the 
amount of riveting required to pull the parts close 
together. Where more than four thicknesses are to 
be gripped by the rivets, ? in. in diameter is hardly 
sufficient to insure tight work, and quite unsuitable 
if the plates exceed § in. thick. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. ~- 

Aw ordinary general meeting of the Institution 
of Mechanical Engineers was held at the Institution 
House, Storey’s Gate, on Friday evening last, 
January 20, the President, Mr. J. Hartley Wick- 
steed, occupying the chair. After the reading of 
the minutes of the last meeting, the President 
announced that the nominations for election of 
officers at the annual general meeting, to be held on 
February 17, would be the first business to be 
taken. The retiring officers were, the President, 
Mr. J. Hartley Wicksteed ; Vice-Presidents, Mr. 
Arthur Keen, of Birmingham, and Mr. E, P. 
Martin, of Dowlais; Members of ‘Council: Mr. 
Henry Davey, of London; Mr. William Dean, of 
Folkestone ; Mr. H. Graham Harris, of London ; 
Sir William T. Lewis, of Aberdare ; the Right Hon. 
W. J. Pirrie, of Belfast ; Sir Thomas Richardson, 
of Hartlepool; and Mr. Mark H. Robinson, of 
Rugby. These gentlemen had all consented to 
again be nominated. The Council had nominated 
as President Mr. E. P. Martin ; as Vice-President, 
to fill the place vacated by Mr. Martin, Sir William 
Thomas Lewis; and as Members of Council, the 
retiring members above named, and also Messrs. 
G. J. Churchward, of Swinden ; H. F. Donaldson, 
of Woolwich ; J. Rossiter Hoyle, of Sheffield ; and 
James Rowan, of Glasgow, there being thus three 
surplus names on the nomination list, in accordance 
with usual practice. 

Mr. Wicksteed added that, in accordance with 
the rules, it was open to any member present at that 
meeting to add to the Council's nominations. As 
there were no nominations forthcoming, the above 
list constituted those whose names will be included 
in the ballot-list and dealt with at the ensuing 
election. 

The Secretary then read the names of the fifty- 
four members, associate members, and graduates 
who had been elected to the Institution. 


AMERICAN ENGINEERING. 


Four papers were down for reading and discus- 
sion at this meeting. These were all the result of 
last year’s visit to America, and they were issued 
together under one cover. The first was a brief, 
but interesting, contribution by Mr. A. J. Gimson, 
of Leicester, entitled ‘‘ Some Impressions of Ameri- 
can Workshops.” A longer paper by Mr. John Barr, 
of Kilmarnock, was on ‘‘ Water-Works Pumping- 
Engines in the United States and Canada.” Mr. 
Archibald Kenrick, of Tunbridge Wells, contri- 
buted a paper on ‘‘ Some Features in the Design 
and Construction of American Planing-Machines,” 
while Mr. Alfred Saxon, of Manchester, contri- 
buted a paper on ‘‘ Engines at the Power-Stations 
and at the St. Louis Exhibition.” 

Mr. Gimson’s paper was first read by the Secre- 
tary. This paper we print in full on another 
page. At the conclusion of the reading, the Presi- 
dent called on Mr. Mark Robinson to speak, as 
a description of the best American workshops 
would be appropriate to his (Mr. Robinson’s) works. 
There would be a further opportunity for the dis- 
cussion of the papers collectively, but the Presi- 
dent considered that it would be advisable to give 
those who wished to do so an opportunity of 
making any remarks on each of the papers as read. 

Mr. Mark H. Robinson, in response, said that 
he believed that the author went to the root of 
the subject in saying that, so far as there was 
superiority in American workshops— which was 
not so pronounced as some seemed to think—it 
was due to their better organisation. He thought 
the references in the paper to the steps taken to 
prevent waste of time, through foremen acting as 
clerks, or workmen doing less important men’s 
work, were very useful. 

Mr. Archibald Kenrick’s paper on ‘‘ American 








Planing-Machines” was next read in abstract by 
the author. This we also print on another page. 
Mr. Wicksteed, in opening the discussion, said 
that the author had shown a very intimate know- 
ledge of the details of p!aning-machines, and an 
appreciation of the methods ole both in the 
design and manufacture of these machines in the 
United States. He wouid call on Mr. L. Pendred 
to speak, as he knew that he had turned his atten- 
tion to this subject. 
Mr. L. Pendred said he hoped there were 
present some makers of machine-tools—particu- 
larly planers—who would direct their attention to 
the details of these machines. The author had 
raised several interesting points in his paper, and 
had given an excellent brief review of American 
practice. The speaker thought, however, that 
British machine-tool makers could show that as 
good work was designed in this country as any 
that had been seen in America. He would like to 
say a word or two about the reversing gears to 
which Mr. Kenrick had called attention. Three 
such gears had been mentioned ; all were interest- 
ing as attempts to solve one of the most difficult 
problems presented to the designer of planing- 
machines—that of the reversing motion. The 
speaker did not regard any of these gears as a final 
solution of the problem. They consisted of a 
pneumatic device, a magnetic device, and an elec- 
tric gear. The first was open to the objection that 
it added to the complication of the machine, 
and involved the use of compressed air, which was 
to be obtained either from the shop main or from 
the machine itself. Moreover, although it worked 
well, it was no better than a mechanical device, 
and by introducing more parts in inaccessible 
places it added tv the cost of purchase and 
upkeep. The same objection of complication 
attached to the magnetic reverse, and certainly 
there was greater liability to breakdown. Judg- 
ing from the outside view, there was the defect of 
a heavy disc rotating at a high speed and requiring 
to be reversed at each change of direction, and 
there was no more effectual way of wasting power 
in a planing-machine than by reversing a rapidly- 
rotating and heavy body. he electric reversing- 
gear was an exceedingly pretty thing, and worked 
beautifully, but the same objection again applied. 
When it was remembered that the armature would 
possibly weigh about 300 lb., and run at 700 turns 
per minute, the fact that much power was involved 
in starting and stopping was not difficult to ap- 
preciate. The reversing was very neat, but 
it introduced a number of moving and wearing 
parts, and therefore could hardly be called simple. 
n one gear, with which the speaker was allowed to 
make several rough tests, there were two panels, 
each panel having four switches, worked by solenoids 
on each, besides the reversing-switch itself. The 
electric action was, the speaker understood, carried 
out by switching on the current, when the motor 
rapidly attained a certain speed, generating a back 
electromotive force; this was at length high enough 
to energise the first solenoid, which would throw in 
the first switch, cutting out the resistance and 
allowing the speed to ascend until the next switch 
was similarly drawn in. The action was very rapid, 
and it seemed quite impossible to upset the action 
by moving the reversing switch gradually back- 
wards and forwards. In all these gears, however, 
it would not be right to assume that because they 
worked well they were therefore satisfactory ; cost, 
wear, up-keep, and experience were involved in 
their use, and all these points had to be considered. 
Mr. Kenrick had referred to a change-speed gear, 
and change-speed gears, as a whole, enforced this 
very point. At the Westinghouse works, Mr. 
Christopher James and the speaker were allowed 
to read a confidential report on twenty-five change- 
speed gears, based on tests made by the company’s 
engineers. Some of the machines had reputations, 
others had ‘‘ pasts,” but not one out of the 
twenty-five. was considered able to fulfil the 
not very onerous conditions laid down, and most of 
them failed because of a high rate of wear and tear. 
Some wore out their belts, and some wore out the 
ins or the teeth. Opposing cone gears were always 
ard on their belts unless they were worked far 
below their capacity. Some gears made too much 
noise, and some failed to have an efficiency that 
would bring them into the market at all. Finally, 
the speaker thought there was considerable scope 
for invention in the planing-machine, purticularly 
in the direction of the variable-speed gear, and a 
really simple effective reverse, 
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Mr. Daniel Adamson thought that the last 
speaker had omitted one very important point in 
cdnnection with the reversing of planing-machines, 
and’ that was-the time element. The reversing of 
the switches rendered’ the electrical arrangements 
very slow ; there was also trouble from overheating 
to' be’ considered. ' 

Mr. Saxon’s~ paper, entitled ‘‘ Engines at the 
Power Stations and at the St. Louis’ Exhibition,” 
was next read in abstract by the author; this 
paper we shall reproduce in next week’s issue. 

The discussion on Mr, Saxon’s paper was opened 
by Mr. Mark Robinson; who said he would hke to 
ask one or ‘two questions. The author had used 
the expression ‘‘one-eighth of a natural degree.” 
Was a ‘‘natural degree” to be understood as 
meaning 345? In estimating the smallness of 
variation of torque of an engine, it was neces- 
sary to have information on this point. He would 
like to have the author’s opinion also on the 
effect of 50 per cent. overload. That would imply 
early cut-offs at normal working. For that over- 
load ‘obviously more than 50 per cent. increase of 
stéam would be needed in the cylinders, so the cut-off 
would be considerably later. In a compound engine 
that question would not be so difficult as in the 
triple-expansion engine. He would also like to 
ask the author what impression he had formed of 
the wearing of the main bearings in the Manhattan 
type of engine. In‘ that arrangement there was 
néither an up-and-down pull nor a horizontal pull 
on the bearing. He was aware that special mea- 
sures were taken’ to obtain a good result in the 
wearing of such brasses, and it would be interesting 
if Mr. Saxon would give information on this point. 

‘Mr: Vaughan Pendred asked Mr. Saxon whether 
in America the arrangement of a vertical and hori- 
zontal cylinder in one engine was claimed as 
novel. The speaker’s own impression was that it 
otiginated a great many years ago, when mill- 
engines were being altered on the McNaught prin- 
ciple ; ‘at’any rate, he had seen in Styria, more than 
thirty years ago, an engine which had a horizontal 
and a vertical cylinder; he could not say whether 
it-was a simple or a compound engine. 

Mr. Wicksteed here said it would be convenient 
to have Mr. Saxon’s replies to these observations 
at once. 

Mr. Saxon said that he had written his paper 
on his return from America, and therefore he had 
to get information as to some of the points un this 
side of the Atlantic. He had no information what- 
ever in regard to what Mr: Robinson had asked 
about the one-eighth of a natural'degree. He had 
inserted this in his paper as part ofthe information 
he had been able to collect. In regard to the ques- 
tidn of overload, what was claimed seemed to be ex- 
treme. He had particulars of some engines which he 
believed were the largest in Europe ; they were in 
thé Manchester Electric Station, and were built by 
the Wallsend Slipway Company. They were triple- 
expansion engines, and, as Mr. Robinson had 
pointed out, the limit of overload was more cir- 
cumscribed with triple-expansion * engines; that 
was to say, the greatest range of power was obtained 
with the single-cylinder engine; the compound 
engine came’ next, and then the triple-expansion 
engine. The engines at the Manchester Station 
were of 6000 horse-power, and the makers under- 
took that they should develop 6500 horse-power for 
two hours; that would’ be 500 horse-power over. 
load, and doubtless would be at the peak of the 
load. In the paper he had not gone into the ques- 
tion of the proportions of cylinders and points of 
cut-off. The guarantees given for the main engines 
of the Rapid Transit Company he had not read, 
but they were given in the paper. The makers 
had guaranteed that the engines would be cap. 
able of operating continuously when indicating 
11,000 horse-power under the conditions vf steam 
pressure and speed mentioned and, with a 26-in. 
vacuum, without abnormal wear, jar,’ noise, or 
other objectionable results. Secondly, that the 
engines would be proportioned’ to withstand, in 
a serviceable manner, all sudden fluctuations 
of’ load’ as were usual and incidental to the 
generation of electricity for railway purposes. 
Thirdly, that the engines would be capable 
of operating with an atmospheric exhaust with 
2 Ibs. back pressure at the low-pressure cylinders, 
and when so operating would fulfil all the operating 
requirements, except as to economy and capacity. 
Fourthly, each engine would be proportioned so that 
when occasion should require it could be operated 
with a steam pressure at the throttles of 200 lb. 





above atmospheric pressure under the mentioned 
conditions of speed and vacuum. Fifthly, it would 
be proportioned so that it could be operated with 
steam pressure at the throttle of 200 lb. above 
atmospheric pressure under the above-mentioned 
conditions as to speed when exhausting into the 
atmosphere. Sixthly, that the engine would 
operate successfully with a steam pressure at the 
throttle of 175 lb. above atmosphere, should the 
temperature of the steam be maintained at the 
throttle at ‘from 450 deg. to 500 deg.  Fahr. 
Seventhly, it would not require more than 12} lb. 
of dry steam per indicated horse-power per hour 
when indicating 7500 horse-power at 75 revolu- 
tions per minute, with the vacuum 26 in. at the 
low-pressure cylinder, with a steam pressure 
at the throttle of .175 lb.;. and with saturated 
steam at the normal temperature due to its pres- 
sure. The guarantee included all the steam used 
by the engine, and by the jackets and reheater. 
Mr. Saxon assumed that the makers, with their 
large experience of station work, were assured that 
they- would be able to carry out their guarantee. 
Whether the Americans claimed the combination of 
a horizontal and vertical cylinder as a novelty he 
could not say; he rather thought they did not. . The 
system could not be described as that of McNaught. 
This arrangement was, he believed, first brought 
out in Lancashire, in connection with what was 
known as the ‘‘ pusher ;” that was to say, a hori- 
zontal cylinder connected to a beam engine, which 
gave practically the same result as the combined 
arrangement of Allis-Chalmers. He was of opinion 
that for new work, as a complete engine, the claim 
for originality might be made good. Replying to Mr. 


‘Mark Robinson’s question about the main brasses, 


he took it that he referred to the crank-shaft bear- 
ings. He was not able to give any information on 
that point. The engines that he had seen were com- 
ratively new, and were in good order ; to answer 
r.. Robinson’s question, it would be necessary 


‘that he should see the engines after they had been 


working for a few years. If wear had. been notice- 
able in the short time that they had been running 
when he saw them, he would say that they would 
not continue in service for the ten years which was 
the American standard. 

Mr. Barr’s paper on ‘‘ Water-Works Pumping- 
Engines in the United States and Canada” was 
next read. This we print in full on another page. 

The President announced that when members 
received their ‘‘ Proceedings,” they would find 
added to the four papers already before the meet- 
ing, two other contributions which had since been 
received from members who had attended the 
meeting in America. One was by Mr. Stanley Bott, 
and was on ‘‘ Wood-Working Machines,” and the 
other was on American methods generally, and was 
by Mr. Charles Wicksteed. - He would, however, 
ask Mr. Bott to add a few words to the discussion. 

Mr. Stanley Bott said he would make a few 
remarks in regard. to Mr. Gimson’s paper. Mr. 
Gimson had said it followed that if American engi- 
neers’ should compete successfully against English 
engineers, it would be, in his opinion, because the 
organisers of buinesses knew their work, and carried 
it out. better than did the organisers of business 
here. American workmen were in no way superior, 
but their skill and ability were used to better ad- 
vantage. Again, the author had said he was con- 
vinced that more work was obtained from the men 
by close study of;economies by the staff in the 
drawing and allied offices. Again, in another part 
of the paper it was stated that in general the orga- 
nisation of an engineer’s workshop in America 
appeared superior to that in similar work in Eng- 
land. Commenting on these passages, Mr. Bott 
said it appeared that the author's real opinion was 
that American workshops were competing success- 
fully with those of England. The speaker’s own 
impression of the twelve or fourteen shops which 
he had seen was that the majority of them were 
better laid out and better organised than some of 
the shops over here ; some of ours, however, were 
quite equal to any on the other side, but a great 
many of the English works were still behindhand. 
He agreed with Mr. Robinson that their superiority 
was due to better organisation. American shop 
managers looked after every little detail ; they kept 
a time record, a piece record, or premium record, 
and much more attention was paid to the time 
spent on any particular jub. They also had a 
better cost- keeping system; in this country 
cost-keeping was not gone into with sufficient 
minuteness. 





In America they had specialised more ! 


than we had done, In factories where more than 
one, kind of machine was made it was practically 
impossible to specialise and keep costs minutely. 
Mr. Gimson said it would be instructive to some in 
this country to know what proportion of the time 
of a factory’s running was used by any given 
machine in actual performance of the work it was 
designed to do. It was difficult to understand what 
was meant by ‘‘some in this country ;” no cne 
could run a business properly without knowing the 
proportion of a factory’s time used by any given 
machine. The author had also referred to card 
processes. The expression ‘‘card processes” was 
somewhat vague; probably the author meant the 
card-index system. No doubt many present knew 
what the card-index arrangement was, but to those 
who did not he would say : ‘‘ Go and learn it; and, 
above all, get enthusiastic about it.” He had 
become acquainted with the card-index about 4} 
years ago, and he was sure that it would be of the 
greatest use in any engineering business. If, how- 
ever, it were not used properly, it would be worse 
than useless, whilst, intelligently applied, it would 
be appreciated, and would be of great value ; used 
in a slack or wrong manner, it would be worse than 
any book system now in vogue. 

Mr. Charles Wicksteed, when called upon to 
speak, said he had gone to America to learn every- 
thing that he could. He wanted to find out more 
about the American methods of manufacture, and 
to satisfy himself whether what he had heard about 
them was true, rather than to examine any par- 
ticular machinery. Although there was a great 
amount of very beautiful machinery, well worth 
attention, he did not attempt to examine it. ,.When 
his attention was called to it, it would be said: ‘‘Is 
not this beautiful machinery?’ and he would reply : 
‘* Yes, but we have got it all in England; we have 
all the best of your machinery.” In fact, we had 
all the American machinery, and our own good 
machinery as well. He had pointed out tu 
American engineers that English shops were better 
equipped than theirs for general purposes. He 
had always heard that Americans worked harder 
than Englishmen. He would not set himself 
up as an authority, but he had looked every- 
where—in the workshops, in the streets, into 
the working of the Post Office and the railway 
stations—and he could not observe that the Ameri- 
cans were working any harder than people worked 
in this country. In matters of personal service, 
postal, telegraph, and porterage, one man in 
England would do the work in a tenth of the time. 
But the Americans worked hard in one way : they 
never seemed to leave off. The hours were ex- 
tremely long ; night and day work was very usual. 
Much had been said about the grand work- 
shops of America, but those who placed American 
workshops so far in front of ours had never seen 
the best establishinents in thiscountry. We had in 
England certain advantages as well as disadvantages 
in being an old country. The most antiquated, old- 
fashioned places, with obsolete machinery were 
found—one wondered that they could exist at all— 
in the oldest centres of industry, such as Bir- 
mingham and Leeds, whilst examples of well- 
ordered workshops were to be seen in centres like 
Rugby, as yet little known. America, with its 
rapidly-developing industry, and its endless natural 
resources, had, of course, a greater proportion of new 
workshops than was the case in England. Again, 
in America there was very little skilled labour, so 
that method and automatic machinery was there a 
special necessity of existence. He had come away 
from America with the impression that not half as 
much was done in that country, as was carried out 
in England, on the same floor space; at least 
double the plant was employed for the same amount 
of work. Some of their large show factories were 
paying very little dividend, and some none at all. 
He did not think that works could be accounted 
successful that did not pay. It must not be thought, 
however, that he was trying torun down Americans ; 
their progress had been brilliant ; ours has been 
more even ; and of the two he considered that the 
English method was the more satisfactory. When 
he remembered the beautiful shops that he saw in 
America, which he supposed largely prevailed in 
that country, aud compared them with some of the 
inferior shops and squatty sheds in England, he con- 
fessed he arrived at the idea that if we would only 
borrow everything good from America—which we 
were trying to do as quickly as we could—we shoul! 
have nothing to fear from American competition. 
We had too little method, and the Amerieans hed 
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too much. We were as conceited as any people, 

but latterly, he thought, we had taken to depreciating 

ourselves, whilst the ‘Americans had appreciated 
themselves. 

In the discussion which fullowed, Mr. Marks 
said that he regretted the absence of Mr. Barr, as 
there were one or two questions which he wished 
to put relating to the duty obtained from the 
pumping-engines, ‘as given in the paper. Were 
the figures taken from the same official source as 
were those given in the official guide-book of the 
Exhibition in regard to the plant which dealt with 
the water for. the cascade? In that publication it 
was stated that that installation constituted the 
largest pumping plant then known, and that the 
volume of water dealt with was the largest that 
had ever been put in motion by artificial means. 
Naturally, he had looked out for this wonderful 
pumping plant, and, after some trouble, had found 
it. ‘he plant consisted of three centrifugal pumps, 
each of which was direct-coupled to a Westing- 
house motor. The impeller in each case was 5 ft., 
and the suction and delivery were 36 in. That was 
a size which any English maker would consider small. 
The guide-book, however, made a great deal of the 
wonderful body of water thus put in motion. The 
pumps were rated at 35,000 gallons each, but when 
the speaker saw them only one was at work, and 
that not at full speed. He had inquired when two 
or three of the pumps had been worked simul- 
taneously, and he had been told that two had been 
put on for a short time, but it was feared that the 
whole place would be brought down about their 
ears. All the time he was at the Exhibition there 
was only one pump at work. He would like to ask, 
therefore, if the figures given in Mr. Barr’s paper 
were equally unsatisfactory. The pump horse-power 
of the one pump at work was 670, but the amount of 
work put into the motor was 1120 horse-power, giv- 
ing an efficiency of 60 per cent. . He thought Mr. 
Davey would smile at an efficiency of that sort. Com- 
ing to the figures given in the piper, and dealing 
in the first place with the St. Lawl Station, the 
author had said that he was informed that the 
engine at the main station had given a steam con- 
sumption of 10.51 Ib. per horse-power per hour. 
Mr. Barr had added that he presumed the power 
was pump horse-power. The speaker, however, 
felt certain that it was not pump horse-power. Had 
it been it would have given a duty of 188 million 
foot-pounds per 1000 lb. of steam, and the speaker 
was quite certain that that had not been done in 
America or any other country. Referring to the 
Boston Works, the author had stated that at the 
Chestnut Hill Pumping-Station a duty had been 
attained of 178,497,000 foot-pounds per 1000 Ib. 
of dry steam. That would work out at 11.1 lb. 
per pump horse-power. It so happened it was at 
this very pumping-station that, some few years ago, 
a Riedler pump had been installed, about the work- 
ing of which a great deal had been said. The 
speaker proceeded to give figures comparing this 
pump with a Riedler pump at work in Leeds, and 
he came to the conclusion that it would have been 
better to have purchased the engine on this side, 
even if the heavy duty needful to get the pump into 
the country had to be paid. 

Mr. Edmund Morris, who spoke next, had 
placed a table on the wall of the theatre, the 
figures in which, he considered, showed that we 
were doing about as much with our engines in this 
country as was done in America. This table we 
annex. 

Trials of an Overhead Triple-Expansion Pumping-Engine, 
New River Works, Hornsey, March, 1904. Cylinders, 
21 In., 34 In., and 52 In. in Diameter ; Stroke, 4 Ft. 
Pumps, Telescopic Plungers. 
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The speaker remembered that, in 1887, a 


Rumley then raised the question whether the 
Cornish engine was better than a rotatory engine. 
He had stated that the rotatory engine might be 
expected to work at 18 to 20 lb. of steam per 
indicated horse-power, as against 26 lb. for the 
Cornish engine. Since then, the speaker said, 
much progress had been made. He had pointed out 
at the meeting, when the paper was read, that he 
thought a triple-expansion engine, working three 
pone would make a very good pumping engine, 
y reason of the uniform flow of. water it would 
give. Several engines of that class had been in- 
stalled in London, and the benefits of the triple- 
expansion system as applied to pumps . were 
fully appreciated. Such engines had been put up 
by the Kast London Water Works, the Southwar 
and Vauxhall Water Works, and the Grand Junc- 
tion and the New River Companies. The latter 
Company had put up eleven: one at Hornsey, 
two at Clerkenwell, three at Cricklewood, and five 
at Kempton Park. He had brought with him a 
list of the triple-expansion engines _ concerning 
which he had been able to obtain published results. 
He believed that the engine put up at Waltham 
Abbey was not the first of that description (it was 
put up in 1890) in which the steam per indicated 
horse-power was 15.4 lb. An overhead triple-ex- 
pansion Worthington engine was put up for the 
West Middlesex Company in 1896, and gave 15.1 lb. 
of steam per indicated horse-power. No. 1 engine, 
put up in 1899, gave 14.9 lb. of steam per indicated 
horse-power. The New River horizontal triple- 
expansion engine gave 14.2 lb.; the Southwark and 
Vauxhall vertical engines at Hampton, tested in 
1901, gave 14 lb. Another New River engine, 
put up in 1903, gave 13.7 lb. He believed that an 
engive at Liverpool—he did not know the date— 
gave 12.7 lb., while a Lea Bridge engine gave 
12.5 lb. of steam per indicated horse-power. The 
Allis engine at Chicago in 1893 brought down the 
steam per indicated horse-power to 12.1 Ib., 
and a Silweckes engine, the lowest on record, 
he believed, at the date of its trial in 1893, 
used 11.8 lb. of steam per indicated horse-power. 
The engines at Hornsey—the results of which were 
exhibited on the wall—when tested about eight or 
nine months ago gave 11.5 1b. of steam per indicated 
horse-power. The speaker then went on to discuss 
the two engines described by the author, the only 
two of which any test results were given in the 
paper. Most of the figures, Mr. Morris said, re- 
ferred to specified duty, but, with the exception of 
the two referred to, the engines had not been 
tested. He assumed that the Chicago engine was 
about 1000 horse-power, and in that instance the 
duty worked out to 11.3 lb. per indicated horse- 
pever. In the case of the Boston engine —another 
arge one, presumably about 1000 horse-power—the 
duty of 178,497,000 Ne pe pr per 1000 1b. of 
steam worked out to 10.3 lb. of steam per indicated 
horse-power. The engine referred to on the wall 
diagram was of the ordinary triple-expansion type, 
working three plunger pumps. It had to work two 
reservoirs at different levels, so that each plunger was 
divided into two—that was to say, cach pump had 
two plungers working telescopically, one inside the 
other. The larger plunger, of 27 in., was used when 
pumping to the low-level reservoir, and the other 
plunger, inside, with a diameter of 184 in., was 
used to supply the high-level reservoir. Thus, at 
the same speed, the engine, working at about the 
same horse-power, would’ pump to either of the 
reservoirs. There were air-vessels, such as were 
described by the author, on each delivery ; there 
was an air-vessel at the end of the suction main, 
and a surface condenser on the suction pipe, on 
the way to the pumps. Referring to Fig. 3 of the 
aper, it was shown that there was a diaphragm 
in the air-vessel, which had been put there to 
prevent surging, and he would allude to a curious 
experience he had met with in regard to the use of 
a diaphragm of this kind. It was found that the 
water rushed up and down in the small hole in 
the centre of the diaphragm, absorbing the air in 
the air-vessels, and carrying it pate! into the 
main. Various devices were tried, such as baffle- 
plates, internal deflection pipes, and the hole had 
been gradually enlarged until the whole of the 
baffie-plate was cut away, and then there was no 
further trouble. The speaker was not quite certain 
about the efficacy of reheaters. His experience, in 
some instances, had been that the result had been 
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‘per was read on an American pumping-engine 
t up at water works in Lincoln. It was a 
impound» Corliss engine, and: Mr. J. -Mair- 


¢ 


equally as good when the engine worked without a 
reheater as when it worked with it; that might, 
however, depend upon the conditions of working. 


He thought it would be of ‘interest if the author 
would give the results of the trials of the other 
engines mentioned ; later on, perhaps, he would be 
able to do so. The speaker noticed that the low- 
pressure cylinders were mostly fitted with poppet 
valves, instead of valves of the Corliss type, 
and he supposed there was a good reason for this. 
Very few engines appeared to have surface con- 
densers ; for that also thero. was probably a 
good reason, and it would be interesting if the 
author would give it. 

Mr. Wicksteed said that he would like to hear 
Mr. Druitt Halpin make some remarks at the next 
meeting, on February 17. He had seen at one of 
the scientific institutions in Canada an engine de- 
signed by Mr. Halpin, of which the Principal 
and professors of the institution had spoken very 
highly. 

The meeting was then brought toaclose. The 
next meeting will take place on February 17. This 
will be the annual general meeting ; and after the 
usual business has been naan f the discussion 
on the above-mentioned papers will be continued. 











THE CONTINENTAL FIRE SERVICE. 

By Epwiy O. Sacus, F.R.S. Ed., Architect. 

» (Continued from page 73.) 
AUSTRIA. 

The Austrian Professional Fire Service. —Whilst 
in quite a number of countries the dense popula- 
tion, with buildings more or less crowded together, 
necessitates numerous professional brigades, in 
Austria there is scarcely anywhere an urgent need 
for the establishment of more professional brigades 
than at present exist ; so that the present condi- 
tions—at least in this respect—may be termed 
adequate. 

The. Austrian professional fire service is_ not 
formed on a uniform plan. The following five 
types of fire service organisation may be dis- 
tinguished in Austrian towns in addition to the more 
general type of the volunteer brigade pure and 
simple :— 

1. Professional brigades without volunteer corps 
in Trieste; Prague, Pilsen, and Pola. 

2. The professional fire brigade of. Vienna, sup- 
plemented in the suburbs by volunteer brigades 
under head-quarters control. 

3. Professional brigades which exist side by side 
with volunteer brigades, as in Gratz, Briinn, Lem- 
berg, Krakau, Przemzy], and Czernowitz. 

4. Paid municipal police fire-watches, who per- 
form police or communal duties, but when fire 
breaks out act as firemen. 

5. Volunteer brigades, assisted by a small pro- 
fessional ‘‘ watch” or by a number. of municipal 
servants who are trained to act as firemen, as is 
the case in Innsbruck and Budweis. 

The fire statistics of Galicia showed 26 forces 
under heading No. 4 in 1901. There are, besides, a 
considerable number of special private professional 
brigades in military and State works, Government 
railways and mines, but none of these are included 
in the. statistics presented, with the exception of 
the professionally-trained Imperial Marine Arsenal 
Brigade at Pola. 

In the first four groups the chief officer of the 
professional brigade, without exception, commands 
at the scene of the fire, whilst in the fifth the com- 
mand rests in the hands of the chief officer of the 
volunteer brigade. 

According to their age the Austrian professional 
brigades rank as follows :—Vienna, 1759 ; Trieste, 
1837 ; Gratz and Prague, 1859; Briinn and Lemberg, 
1864 ; Krakau, 1865 ; Czernowitz, 1866; the Marine 
Arsenal Brigade at Pola, 1868; Pilsen, 1869; 
and the municipal brigade of Pola, 1878. Most 
of these professional brigades were originally 
formed from among the existing staff. of municipal 
servants ; indeed, the firemen were often recruited 
from public services of a very subordinate nature — 
as, for example, in Prague, whero up to 1853 the 
firemen had at the same time to attend to the 
cleaning of the streets. This, however, was changed 
many years ago, and the professional chief officers 
of Austria at the present day are for the most part 
fit to take their place beside the best chief officers 
of Europe. especially as in Austria considerable 
attention is paid to technical education and know- 
ledge of building construction. . Most Austrian 
professional officers are, in fact, academically-trained 
civil engineers. 








The Austrian professional brigades are generally 
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organised as independent departments, and are 
everywhere represented on municipal councils by 
an alderman or member of the corporation speci- 
ally appointed for the purpose. There is no 
uniformity of kit among the professional brigades. 
The marks of rank of both officers and non-com- 
missioned officers are everywhere different ; so, 
too, are helmets and equipment. The reason 
for the difference lies in the fact that the 
administration of the fire-police regulations is 
an autonomous matter, resting with the province ; 
and the provincial laws, as a rule, confer full 
autonomy on the. municipalities. There is no 
professional fire brigades’ association in Austria, 
so that what with the majority of the brigades 
keeping aloof from the Austrian Imperial Asso- 
ciation, and, further, having no common meeting- 
ground, the professional brigades who are not in 
the Association manage their affairs very much 
in their own way, often to the detriment of their 
employers. In general, a dark-blue, or dark grey- 
blue, full-dress uniform predominates, whilst be- 
sides Vienna, only the Arsenal brigade at Pola is 
clothed in light grey-blue. In summer and during 
work a grey drill or unmilled cloth is used for the 
upper garment. The professional brigades - of 
Gratz, Briian, Krakau, Lemberg, and several of the 
professional brigades belonging to the fourth group, 
who are in close touch with the volunteer service, 
have, however, lately dressed according to the regu- 
lations of their respective Provincial Volunteer 
Associations, as in other places where the pro- 
fessional brigades belong to the provincial asso- 
ciations—e.g., in Steiermark, Moravia, and Galicia. 
Fire-brigade officers, except at Vienna, carry either 
oflicer’s sabres,. or sabres resembling these; or, 
again, a sword of the naval type, frequently, how- 
ever, at fires, belt and axe. The hook-ladder and 
engine companies invariably wear high boots, the 
former a climber’s be!t, with loose snap-hook and 
life-line. The lines are carried in various ways, 
sometimes slung across the chest, sometimes twisted 
together and hung to the belt. The helmet has 
everywhere the form, more or less, of the Vienna 
pattern, with small crest, comb, and leather neck- 
niece. 

‘ Table II., on page 110, gives the figures for the 
personnel and horses in 1901 as far as the leading 
professional brigades are concerned. 

Table III., also on page 110, gives the statistics 
of appliances. It should be mentioned that these 
Austrian professional brigades, especially the Vienna 
Fire Brigade, are unusually well and very modernly 
equipped, 


The total fires got under by these professional | 


brigades in 1901 was by no means inconsiderable : 
72 large, 383 medium, and 1406 small fires; to 
these must be added 79 occasions other than fires 
where aid was given. 

Here it should be noticed that in the towns of 
Vienna, Trieste, Lemberg, Gratz, Prague, Briinn. 
and Cracow, the public first-aid service and ambu- 
lance duties are not performed by the professional 
fire-brigades, since in these towns there exist model 
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PE ana in 1901 include particulars concerning the main 
t Supphed ‘from the Royal and Imperial purse, and is not a points relating to the Vienna Fire Brigade, I will, 
charge on the Fire Brigade. |as indicated in my preliminary remarks,. imme- 
t Not separated from other communal charges. diately go to some additional length respecting 
first-aid societies or life-saving associations, which | the service of the capital city of each country 
attend fires. under consideration. might as well, also, imme- 
The fire-alarm system is worked very effectively | diately take the opportunity of saying that as one 
by making use of both State and private tele-| of those few Englishmen who have had the oppor- 
graph and telephone installations. The eleven | tunity of serving in a foreign brigade, that it was 
professional brigades here dealt with had in 1901 | the Vienna Fire Brigade to which I was attached 
the use of no less than 25,831 telephone calls and | some 14 years ago as asupernumerary officer for the 
988 automatic alarms. Fortunately, the list of | purpose of instruction, and that it was at Vienna, 
accidents is small—only 25 in all for the year under the guidance of the deceased chief Herr 
1901. Three of these accidents happened to Zier, that I was able to make a very careful study 
officers. In comparison with the far more numerous | of the general conditions and circumstances of the 
accidents which are to be found, relatively speak- | Austrian fire service and of that of its capital in 
ing, in the accident statistics of volunteer brigades, | particular. 
this small number of accidents at 1861 fires is an| In the 14 years that have since elapsed, the last 
interesting record. |nine years of which the brigade has had Chief 
With regard to the cost of up-keep of the pro- | Officer Miiller as its commander, a most striking 
fessional brigades (see Table IV.), the Arsenal | evolution has taken place, both in the principles 
Brigade at Pola may be left out of consideration, | governing the duties of the officers and men, and in 
as its officers and men, as well as the horses, are| their general equipment; whilst the principle of 
aid out of the Imperial and Royal Privy purse. | officially utilising the suburban volunteer fire bri- 
n 1901 the total cost reached the sum of 1,926,232 | gades as auxiliaries for the general protection of 
krone, of which 233,938 krone are for upkeep and | the community is quite a revolutionary one for 
pay alone, | Vienna. 








Any one who knows the great difficulties in con- 
nection with the whole problem of fire protection 
in Vienna can only congratulate the present chief 
and his municipality for the excellent manner 
in which the development has taken place, for 
Vienna now ranks among the leading brigades of 
the world, both in respect of its systematic organi- 
sation, its splendid equipment, and the general 
efficiency and technical knowledge of its members. 
Its one weak point—in fact, terribly weak point — 
is that of its fire stations, which, to speak quite 
plainly, ‘are really out of date, and most unsuit- 
able for the purposes of this splendid brigade. 
It is thus all the more to the credit of the chief officer 
and his staff that in spite of the difficult conditions 
of stations and housing under which the work is 
conducted, such splendid results have been attained. 

I may, perhaps, be excused, as an old member of 
the Vienna Fire Brigade, waxing somewhat enthu- 
siastic about the improvements made, and the 
general status of this force ; but all who recently 
visited the brigade with me, both Britishers and 
those from other countries, were equally high in 
their praises, 

The history of the Vienna Professional Fire 
Brigade dates from the ‘‘ Fire-Police Regulation ” 
of the Empress Maria Theresa, in 1759. The 
municipal ‘‘ Under - Chamberlain” (afterwards 
municipal Director of Works) commanded forty 
men, ‘‘fire-servants and fire day labourers,” as 
well as a number of builders’ labourers. Harnessed 
horses were in readiness day and night, in the 
under-chamberlain’s office (later Municipal Board 
of Works, now Central Fire-Station). It fell to 
the municipal under-chamberlain to direct opera- 
tions at the scene of the fire, he himself being 
responsible to the councillors of a Fire Commission 
appointed by the Government. In the year 1817 
appeared a new “‘ Fire-Police Regulation,” which 
remained in force until 1884; during this period 
small improvements in the fire service were 
repeatedly effected, principally with relation to the 
increase of personnel, the erection of special fire- 
apparatus sheds in the suburbs (the precursors 
of the later branch stations), and the improvement 
of the fire-alarm system. The impression pro- 
duced by the great fires of 1848 and 1849 finally 
led to the organisation of the tire brigade in 
1862. At that time eight branch stations were 
established in the suburban districts, and con- 
nected up telegraphically with the central station. 
But this kind of reorganised fire brigade could not, 
in the long run, meet the requirements of the 
progressive development of the city. During the 
years 1863 to 1881 some important improvements 
were introduced, such as the acquirement of a 
travelling extension ladder and a steam fire-engine, 
and especially the installation of electric _fire- 
alarms in the streets. The terrible Ring Theatre 
fire, however, on December 8, 1881, and, two years 
later, the great fire at the Rossauerliinde, lasting 
two days, forced on the modernisation of the fire 
service. After protracted discussion, the reorganisa- 
tion of the fire brigade was determined on in 
1884, and for the greater part carried out in 
the same year. The most essential points of 
this new organisation were :—Separating the fire 
brigade from the municipal building department 
and placing it under an independent commander, 
increasing its strength, taking over of the super- 
vision of the theatres during the performances 
by the brigade, increase of the fire alarms and 
hydrants, acquirement of more apparatus, and, 
lastly, the decentralisation of the brigade, which, 
however, was only commenced a few years ago. 

The first definite step towards carrying out the 
resolutions of 1884 was the appointment of the first 
independent commander of the Vienna Brigade, 
the late Franz Zier (who died on January 1, 1895). 
In 1886 followed the taking over of the horsing of 
the brigade by the town authorities. Thus the 
brigade in its present form is a comparatively new 
institution. 

In 1892 the brigade underwent a most important 
development, inasmuch as the area of the Vienna 
Municipality was extended, and the various existing 
volunteer brigades of the outlying districts were 
transformed into suburban volunteer fire brigades, 
equipped and controlled by the municipality, and 
under the general command of the fire - brigade 
head-quarters. The principle involved in utilising 
the splendid volunteer forces around Vienna 
for the purpose of strengthening the municipal 
brigade was, naturally, of great economic advan- 
tage, as the professional brigade would otherwise 
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have had to be most materially strengthened. 
These.suburban volunteer fire brigades number no 
less than 34, and have 1200 fitemen of all ranks. 
They are entirely independent institutions as far as 
their interior management, the election of their 
officers, and the administration of their private 
funds are concerned ; but their equipment.and uni- 
forms are provided by the municipality, their fire 
stations are thus provided, and in certain districts 
a permanent staff of professional firemen detached 
from head-quarters are attached to their stations to 
do duty as telegraph clerks and drill-instructors. 

The volunteer brigades turn out to fires in their 
own districts, and, further, turn out to assist in other 
districts, when so ordered by head-quarters. They 
forma very strong reserve of firemen for rendering 
assistance at great fires in the city proper. 

These suburban volunteer fire brigades are very 
perfectly equipped with appliances, generally of 
exactly the same type as those used in the central 
professional brigade, and thus one finds some of 
these suburban volunteer fire brigades equipped with 
combined chemical-engines with 17-metre long 
ladders attached (illustrations of which in use are 
shown on the two-page plate), and the like, smoke- 
helmets, and everything that may be termed modern. 
Typical examples of the equipment and the 
methods of working of the Vienna brigade are illus- 
trated on page 108 and on the two-page plate. 
Figs. 12 and 13, page 108, show the brigade at work 
in connection with a fire in the roof of the Stock 
Exchange at Vienna. Fig. 14 represents one of the 
eight steam fire-engines of the brigade. The details 
of these engines are given in Figs. 21 to 25, on 
page 109, and they, together with the other apparatus 
illustrated, will be referred to elsewhere in the 
article, and a brief description given of their more 
important features. The next illustration, Fig. 15, 
shows one of the chemical fire-engines just men- 
tioned as being supplied to the suburban volunteer 
brigades. These engines are horse-drawn, but two 
electrically-driven chemical engines, one of which 
is shown in Fig. 16 on the two-page plate, have 
lately been put into service, and will probably sup- 
plant the horse-drawn engines. Figs. 17 and 18 
give a good idea’pf the pneumatic extension ladders, 
of which there are four in service ; and Figs. 19 and 
20, also oh the two-page plate, show the horse- 
drawn combined chemical engine and ladder at 
present used by the suburban volunteer corps. _They 
are volunteers in the truest sense of the word—i.e., 
do not take pay of any description, or make any 
charges for attendance or refreshments at fires. 
This volunteer service is exceedingly popular ; 
hundreds of candidates are always waiting to be 
enrolled in the brigades, so that picked men are 
obtainable. One of the great attractions for recruits 
in these brigades is the fact that each brigade has 
its own brigade club, and generally also its own 
sick fund or benevolent fund. Over two-thirds of 
the men are artisans in the building trade, and 
their elected officers, who take office subject to the 
formal approval of head-quarters, are also, as a 
rule, either architects or builders in a big way of 
business. 

In respect to the actual professional brigade, as 
it is generally known, it, at present—i.e., in 1904 
—has a personnel which consists of 8 officers, 5 
officials, and 475 men. It will thus be seen that 
there has been a slight increase above the figures 
given in my tables, as to the state of the brigade in 
1901, as compared with other Austrian fire brigades 
of that year. The men are remarkably well trained, 
and have many characteristics that distinguish 
them from other firemen. Thus they carry belts 
with loose hook for hovk-ladder work, and life- 
lines, and always carry their hose, and work their 
life-lines on the lever principle (see Figs. 5 to 10, 
page 71 ante). They have a most characteristic 
way of handling jumping-sheets, holding them 
shoulder high (see ENGINEERING, Fig. 23, page 188, 
August 13, 1897). They like working with small 
hose-ree!s of the type shown in Fig. 20 (page 188, 
August 13, 1897), and they have quite a predilection 
for working with smoke-helmets. They are extra- 
ordinarily careful and painstaking in their work, 
trying to avoid unnecessary damage. A photograph 
of the roof fire at the Stock Exchange, Vienna, on 
page 108, gives an instance of the men at work in 
their white-linen suits. 

Of permanent stations there is now a central 
station or head-quarters, a district tire station, four 
steam fire-engine stations, nine ordinary stations, 
and two special stations in public buildings. The 
head-quarters, district station, one steamer, and two 


sub-stations are in buildings serving for fire pur- 
poses alone; the other stations are housed in 
municipal buildings serving other purposes, The 
officers of the brigade consist of the commandant, 
chief inspector, and six inspectors. The officers, 
of whom four are on duty daily, are all quartered 


second-class) ; 22 engineers and stokers ; 248 men 
(first, second, and third-class), of whom 24 tele- 
graph. clerks and engineers are detailed for duty 
with the suburban volunteer brigades; 78 coach- 
men (first, second, and third-class); and three | 
chimney-sweeps. For horsing the apparatus, 
thirty horses are kept at head-quarters, ten at. 
the district station, eight at each of the steam 
fire-engine stations, and two to six at-each of the 
sub-stutions. Officers and men wear thin steel 


forged steel, and carries a flywheel at the front end, 
outside the engine frame. The connections between 
the boiler and engine, and the pump and unions, 
are clearly shown in Figs, 22 and 23. The pump- 
cylinders are in three parts; the middle portion, 
which forms the barrel, is flanged to the top and 


at headquarters. There are three telegraph super-| bottom valve-boxes. The cylinders are. closed at 
intendents. The rank-and-file is now composed of | top and bottom by screwed covers, and a. smal] 
eight drill-sergeants ; 40 telegraph clerks (first, | blow-off cock is fitted in the centre of the bottom 
second, and third -class); 53 foremen (first and | cover. The plungers are held to the rod’ by a 


shoulder-piece, and their- tightness is insured by 
leather packing. The details of the pumps are 
shown in Figs. 22 to 24. 

The time of these engines for steaming from 
cold water is from seven to ten minutes. -Gene- 
rally speaking, their delivery varies from. 1000 to 
1500 litres a minute (220 to 330 gallons). - They 
are manned by an engineer and a stoker. Of the 
five tenders, one is at head-quarters, and the rest 
serve as auxiliaries to the steam fire-engines in 


helmets with small crest, cloth coats and blouses|the steamer stations. The fittings of the tenders 
of a light grey-blue, trimmed with red, dark-grey | are almost exactly similar to those of the special 
trousers (worn inside boots at fires), and dark-grey | gear-carts, except that the tenders carry more coal 
cloaks. During the hot season of the year the/|and hose, and in place of the sliding-sheet. The 
men wear blouses and trousers of ticking for drill: | reserve of appliances includes 12 manual engines, 
On fire service the officers wear a short sword, at|15 chemical engines, 17 steel water-carts, with 
other times a trailing sabre. The drill-scrgeant, | 1000-litre reservoirs ; the total number of oxygen 
when on duty of any-kind, wears a short sword: | smoke-helmets is 68, and there are‘ 15. ordinary 


The men all wear a broad belt, with a pear-shaped 
loose’ snap-hook ; the foremen, deputy foremen, 
and the senior man of each squad carry, in addi- 
tion, life-lines and special hooks. Uniforms and 
ejuipment are served out to the men as required, 
but officers must procure their kits at their own 
expense. 


smoke-helmets with hand-pumps. The total number 
of horses is 132. One electrically-driven trap and 
two clectrically-driven chemical engines have been 
recently introduced, and duplicates of the latter 
appliance will shortly replace the horsed chemical 
engines throughout. An illustration of this very 
serviceable appliance, which drives on: the’ front 


The following are the fire-extinguishing and life-| wheels, is shown iu Fig.- 16, on our two-page plate. 
saving apparatus and service vehicles of all kinds:| The fire telegraphic and telephonic installation, 
—Two open and two closed service carriages are | including the lines in the volunteer brigades dis- 
placed at the disposal of the officers. There are | trict kept up by the professional brigade, comprises 
altogether six traps for the ‘‘turn-out ”—five at| 47 telegraph stations, 249 telephone stations, with 
head-quarters and one at the district fire-station— | altogether 161 Morse instruments, and 536 semi- 
each minned by one officer and nine men, and | public fire-call points. 
equipped with three hook-ladders, a portable exten-| At the last valuation, in 1901, the brigades’ gear 
sion ladder and jumping-sheet, a life-saving chute, | was valued at about 600,009 krone (25,0001 ); the 
an ambulance-chest, three tool-boxes, a jack, tools, | horses and harness, &c., at about 250,009 krone 
torches, two smoke-helmets, with hand-pump and a | (10,416l.) ; the fire te‘egraph installation at 535,000 
hose-reel attached. Esch of the five special gear-carts | krone (22,2911.); the fittings and equipment. at 
(four at head-quarters and one at the district fire-| about 800,000 krone (33,333/.); and general. pro- 
station) is manned by seven firemen, and equipped | perty at about 500,000 krone (20,832/.)—i.e., a 
like the “traps,” with the exception that, instead | total of about 2,685,000 krone (111,875l.).. The 
of the life-saving chute, the carts carry with them | yearly expenses reach 1,400,000 krone (58,3331:), 
a sliding-sheet, two petroleum torches each, an|of which 250,000 krone (10,4161.) goes to the up- 
extension-ladder (15 metres long), and some coal | keep of the suburban volunteer service. . 
for the steam fire-engine. At head-quarters and . 
at two of the sub-stations stand four pneumatic (To be continued.) 
| extension-ladders, 25 metres (82 ft.) long, and three 
extension turn-table ladders, each 25 metres long. 
Two views of one of these pneumatic ladders ~ MOTOR-BOATS AT THE PARIS 
given on the two-page plate. To each of the AUTOMOBILE SHOW. 
pneumatic ladders are attached three men, and to| THe construction of motor-boats would appear 
each turn-table ladder five men. ‘There are three | to evoke much more genuine enthusiasm in France 
chemical engines at head-quarters, and one in each than with us, notwithstanding the success gained 
of the other stations. The type is that shown at| by British-built boats in a number of races ; and 
the bottom of page 108. To each are attached|a characteristic feature of the late Paris Auto: 
five men, with three hook -ladders, a jointed |mobile Show was the relatively large display ‘of 
ladder (in four sections), a hose-reel, a hand-engine, | this new kind of craft. Explosion motors of the 

















a smoke-helmet, a jumping-sheet, an ambulance- 
chest, a tool-box, torches, &c. One of these chemical 
engines is provided with a light turn-table exten- 
sion-ladder, 17 metres (55.7 ft.) high, in the place 


automobile type were first experimented upon 
several years ago, for the propulsion of boats; 
speed and endurance trials have been carried out 
periodically, and as a result of these trials the 


of hook and jointed ladders, and this is the| motor has been gradually improved to meet 
pattern of appliance already mentioned as being the special requirements of the case. The shape 
introduced throughout the suburban volunteer | and sweep of the hull have also been modified to 
forces. There are eight steam fire-engines: three|a very great extent, and the speed and general 
at head-quarters and one each in the district fire- | efficiency attained with the latest type of craft have 
station, and the four steam-engine stations. They | proved highly satisfactory, so much so in fact that 
are constructed by the firm of Wm. Knaust, of | in the‘ opinion of a number of experts the lines on 
Vienna. They are of the three-cylinder type, as| which motor-boats are now built are likely to be 
shown in Fig. 14, page 108. The details are illus-| followed largely by the French Admiralty, at. all 
trated in Figs. 21 to 25, page 109. The .engine | events for those sea-going ships in which speed is a 
shown has 1500 litres capacity. The suction-pipes| primary condition. In the minds of these experts, 
have been removed for the purpose of taking| possibly, the wish is father to the thought. _Whether 
the photograph and showing the pumps; this| this forecast proves right or not, a few particulars 
type of steam fire engine is made in various|of the more recent French motor-boats will be 
sizes, but the same principles of design prevail. | read with interest. 

Both the inner and outer boiler casings are in three| Prominent among the motor-boats exhibited 
parts, and are riveted together at the bottom end. | was the Rapée III., 8 metres (26 ft. 3 in.) long; 
The inner casing contains 100 slanting tubes, 0.9 in. | fitted with a Panhard-Levassor motor of 80 horse- 
in outside diameter, arranged in ten sets, which |power. This boat, in races which took place 
communicate with the water space and insure a| shortly before the opening of the Paris Show, 
rapid circulation. The top part of the boiler is| covered a distance of 100 kilometres (54 nautical 
provided with a cover, and is lined with insulating | miles) in 2 hours 23 minutes 3 seconds, correspond- 
material in the usual way to prevent heat radiation. | ing to an average speed of 42 kilometres (22.7 nau- 
The steam-engine has three cylinders, cast in one | tical miles) per hour. These good results were due 








piece with the valve-chests ; the crank-shaft is of 'not only to the excellent working of the moter,’ 
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but also, and in a large measure, to the design 
followed by the Paris builders, Messrs. Tellier, 
in the construction of the hull. This same boat, 
during the races at Monaco, covered a distance of 
150 kilometres (81.3 nautical miles) in 4 hours 
33 minutes. The Princesse Elizabeth, by the same 
builders, but fitted with a Delahaye motor, ran the 
same distance in 5 hours 18 minutes ; athird Tellier 
boat, Rapée II., fitted with a Panhard-Levassor 
motor, took 6 hours 3 minutes. The latter were 
racers less than 8 metres in length. Among 
the racers exceeding 8 metres and less than 
12 metres (29 ft. 4$ in.) in’ length, may be 
mentioned the Tréfle-a-Quatre, the hull by Messrs. 
Seyler, driven by a Richard Brasier motor, which 
gave ‘an average speed of 37.872 kilometrers (21.6 
nautical miles) per hour. The Mercédes I., the 
hull by Messrs. Lein, took much longer—6 hours 
39 minutes, in place of 5 hours 16 minutes, to cover 
the total distance of 200 kilometres (108 nautical 
miles). Without entering into further details of 
the runs, it may be stated that the results given 
tended to show that the Tellier and the Seyler- 
Richard Brasier boats were superior to those of 
other makes ; both of these types are of the special 
build we have alluded to in the foregving. The 
type is illustrated in Figs. 1 and 2, which show a 
longitudinal section and a plan of the Lutéce, 
built in the Tellier yard and fitted with a 
Pauvhard-Levassur motor. The boat is 15 metres 
(49 ft. 24 in.) in length, 1.50 metres (4 ft. 11 in.) 
in breadth, with a depth of 0.3 metre (11}} in.) 
only. The height of the middle planking is 
0.53 metre (20}# in.). From the longitudinal 
section it will be seen that the bottom is almost 
completely flattened down towards the stern, the 
after part of the boat floating on the water surface. 
The hull is built of cedar, and the strakes appear 
hardly thicker than veneer ; these are placed one 
over the other, so that the zrain of two consecutive 
strakes is crossed, and varrished cloth is inserted 
between them. The portion of the boat which 
remains out of the water has two strakes, and 
the immersed portion three. The inside lining 
is transversal, and 4 millimetres (0.157 in.) in 
thickness. It runs no higher than the water- 
line. The planking outside that has the same 
thickness, but is fitted diagonally on an incline of 
22 deg. towards the rear from bottom to top ; the 
third, outside planking is longitudinal and 6 milli- 
metres (0.236 in.) in thickness. The planking is 
fitted to longitudinal pine wood stringers, five on 
each side ; to the stringers are fixed the framing, 
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THE ST. GEORGE-MOORE RAILWAY FACING-POINTS. 


(For Description, see Page 114.) 
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| made of acacia wood. The frames are, therefore,” 
separate from the planking; they are 1 metre 
(39.37 in.) apart. The keel, gunwale-covering 
board, and clamps are of Riga pine ; the deck is of 
white pine, covered by a varnished cloth, which 
renders it completely water-tight. Adequate pre- 
cautions have been taken to protect the motor 
and its accessories and fittings against all spray ; 
the boats, however, notwithstanding their high 
speed, do not make bad weather to the extent one 
would imagine. The engine bearers are of pine 
wood, 50 millimetres (1.96 in.) in thickness, placed 
55 millimetres (2.16 in.) apart. A hull 15 metres 
(49 ft. 24 in.) long does not exceed 600 kilo- 
grammes (11 cwt. 3 qr.7 Ib.) when complete, equal 
to 30 per cent. only of the displacement, which, 
in running order, amounts to 2 sable metres (2 tons). 
The hull is perfectly water-tight, and offers an 
adequate resistance to the high strains produced 
under the action of the motor and propeller. The 
boat was at first fitted with two four-cylinder 
Panhard-Levassor motors of the Paris-Berlin race 
type, each of 40 horse-power at 850 revolutions, 
coupled by a magnetic clutch, with reversing gear 
by differential motion. The engines weighed 
7.5 kilogrammes (16.5 lb.) per horse-power, and 
were replaced, with advantage, by a single motor, 
Paris - Madrid type, having four cylinders, 160 
millimetres (6.3 in.) in diameter, with a 170-milli- 
metre (6.69 in.) stroke, of 80 horse-power at 900 
revolutions, and which reduced the weight 
horse-power to 3.75 kilogrammes (8.27 Ib.). The 
propeller shaft is jointed, and is laid on an incline 
of 9.5 per cent. (1 in 10.5) to the load water-line. 
The propeller has three blades of large area ; it is 
0.660 metre (26 in.) in diameter, with a left-hand 
pitch. The generating line slants 10 deg. to the 
stern, in order to facilitate the contraction of the 
water stream. The peripheral speed is 31.20 metres 
(102 ft. 4,5, in.) per second,:and the running speed, 
19.5 knots. 

Hulls similar in construction to that of the latter 
boat, fitted with explosion motors made by other 
manufacturers, have also given excellent results. 
The Princesse Elisabeth and Titan II. (the latter 
shown in Figs. 3 to 8) are driven by Delahaye 
‘motors, of 54 horse-power at 1410 revolutions, 
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These have cast-iron cylinders, which are slightly 


heavier than the steel cylinders of the Panhard | 


motors, and cost less than the latter. These boats 
have a speed of 19.2 knots, which gives a coefficient 
of almost 2.90 (metric). This is obtained by the 
formula 


Van? F 
B? 


where 

V=s in knots. 

3? = the largest immersed cross-section in square metres. 
F = the indicated horse-power. 

The best results have been obtained with a pro- 
peller 0.528 metre (20.78 in.) in diameter, 0.4768 
metre (18.76 in.) in mean pitch, peripheral speed 
of 38.5 metres (126 ft. 3? in.), and 12.3 per cent. slip. 

The Hotchkiss, shown in Fig. 9, page 112, is 
a larger boat ; it is driven by a motor constructed 
by the Hotchkiss Company, of 105 horse-power at 
900 revolutions. Its cylinders are cast iron, of 
0.178 metre in diameter, and 0.150 metre stroke 
(7 in. by 5.90 in.). The stern is flattened out, but 
the boat as a whole is on much finer lines than 


the others. Its principal dimensions are the 


following :— 

Total length ~a! 12 m. (39 ft. 43 in.) 
Length. between perpen- 

diculars bs 11.8 ,, (38 ,, 8%,, ) 
Main breadth com 5 te 7 eee, 
Depth we sia ... 0.31,, (12.2 in.) 
Displacement in running order 1.560 cub. m. 

(1.56 tons) 


It is estimated that the boat should attain a 
speed of 50 kilometres (27 knots) ; with its pre- 
sent motor it runs at a speed of 40 kilometres 
(21.6 knots). The propeller is 0.704 metre 
(27.71 in.) in diameter ; its mean pitch is 0.840 
metre (33.07 in.); the peripheral speed, 39.6 
metres (129 ft. 11 in.). The coefficient is 2.82 
(metric). 3 

The same lines are being followed in the con- 
struction of cruiser boats, the speed of which is 
not required to be so high as that of racers. The 
‘*Pertuisane”’ may be given as an illustration of 
these boats. Her hull is built of a double cedar 
planking, the total thickness of which is only 
10 millimetres (0.39 in.), strengthened by oak keel- 
_ sors. Her principal dimensions are as follow :— 


Length ... 8 m. (26 ft. 3 in) 
Breadth ... Be ( Oy *” 
Depth _... ‘i 0.215 m. (8.46 in.) 


Disp!acement in 

Draught astern 
» forward at at 

Immersed section, main frame 0. 


800 cub. m. (0.8 ton) 
0.54 m. (21.26 in.) 
0.135 ,, (5.31 ,, ) 
17 8q. m. (263 sq. in.) 


running order 0. 


The motor is a Panhard-Levassor engine of 28 
horse-power at 980 revolutions, with cylinders 
0.110 metre in diameter and 0.140 metre stroke 
(4.33 in. and 5.51 in.). It drives a propeller 0.550 
metre (21.65 in.) in diameter, 0.680 metre 
(26.77 in.) in mean pitch, Although the slip is 
22.8 per cent., the coefficient is not less than 3 
(metric). 

Marked progress has been made in the construc- 
tion of motor-boats, dating from the Rapée II. 
type. The hull is 8 metres (26 ft. 3 in.) in length, 
1,12 metres (3 ft.8 in.) in breadth, and 0.235 metre 
(9.25 in.) in depth; the planking is 0.375 metre 
(14.76 in.) high amidships. The displacement in 
working order is. but 0.8 cubic metre (0.8 ton.), 
with a midship section of 0.165 square metre 
(255.75 square inches). It is built of two sets of 
planking only, the tnickness of which is 3 and 4 
millimetres (0.118 in. and 0.157 in.) ; the deck is 
5 millimetres (0.196 in.) thick. The hull weighs 
176 kilogrammes (3 ewt. 1 qr. 23 Ib.), equal to 
22 per cent. of the displacement. The motor is by 
Pauhard-Levassor, with four cylinders, 0.110 metre 
(4.33 in.) in diameter, and a 0.140 metre (5.51 in.) 
stroke ; when running at 900 revolutions it develops 
28 horse-power. Reversing is by a differential 
gear. The propeller shaft is also laid on an incline ; 
there is no thrust-block. The propeller has a left- 
hand pitch, three blades; its diameter is 0.528 
metre (20.78 in.),; and the generating line is per- 
pendicular to the centre line of the boat. The 
right leading edge and the rising edge have the 
shape of an Archimedean screw. 

After a repeated number of trials, the builders 
arrived at the conclusion that it became more and 
more important to carry the largest cross-section as 
far aft as possible. The midship section is now 
practically circular, but the frames open out gra- 
dually towards the stern, which is quite flat. This 
is illustrated in Fig. 9, reproduced from a photo- 





| graph, showing a Tellier-Hotchkiss boat suspended 
by a crane. The widest part of the water-line 
| plane will be seen to be in the rear, this being 
|In contradiction to all received traditions. 
'The result is that the largest cross-section 
|diminishes in a marked degree when running, 
| the front of the boat rising considerably out of 
the water, which action cannot exceed a certain 
proportion, as the boat finds a resistance on the 
water surface at the stern. This was clearly 
evidenced in the case of the Tréfle-a- Quatre, 
when she was abruptly started running under the 
propulsion of her powerful motors. The boats, in 
short, float on their stern ; the water escapes tan- 
gentially, without showing contraction or suction. 
The lines, both fore and aft, on which these new 
types of high-speed craft are built are in opposi- 
tion to the theories based on wave-lines which have 
repeatedly been put forward; it should be noted, 
however, that the conditions which formerly ruled 
have been completely modified by the possibility 
there now is of using propelling engines of extreme 
lightness. 

The Rapée III. (Figs. 10 to 13, page 112), 
referred to above, also illustrates the new departure 
in motor-boat construction. Its principal dimen- 
sions are the following :— 


Total length pe .. 8m. (26 ft. 3 in.) 
Main breadth ... i ... 1.25 m. (4 ft. 14 in.) 
Depth _... se ae ... 0.28 m. (11 in.) 
Draught amidships ee ee, 
Draught aft... & .. 0.57 ,, (224 in.) 
Draught forward at firstframe 0.162 m. (63,, ) 
Displacement ... ... 1.160 cub. m. (1.15 ton) 


Immersed section, main frame 0.20 sq.m. (310 sq. in ) 


The Panhard-Levassor motors, first fitted in the 
boat, gave her a speed of 18.4 knots ; the speed of 
the Rapée II. was 16.25 knots only. The propeller 
was 0.567 metre (22.32 in.) in diameter, with a 
mean pitch of 0.673 metre (26.49 in.), and a slip 
of 6.4 per cent. The coefficient was 2.98 (metric), 
as against 2.78 in the case of the Rapée II., which 
advantage was simply due to the more favourable 
shape of the hull of the Rapée III.; the efficiency of 
motor and propeller being the same in both cases. 
A further improvement was obtained when the 
latter boat was fitted with the 80-horse-power motor 
similar to that on the Lutéce, and the former pro- 
peller replaced by a three-bladed left-handed pitch 
one, 0.660 metre (25.98 in.) in diameter and 0.780 
metre (30.70 in.) mean pitch, the generating line 
of which was perpendicular to the centre line, with 
the right striking edge on an incline of 10 deg. 
to the rear. The coefficient remained above 2.90 
(metric). The weight of the boat was increased by 
about 150 kilogrammes (3 cwt.), but this only 
resulted in keeping the boat lower down by the 
stern. It also reduced the area of the largest cross- 
section. On the runs with the boat thus modified 
there is still but little displacement of the water. 
A certain swell is produced in the rear, but. this 
would be due to the oblique component of the 
propeller thrust ; it is, however, only superficial, 
and suction is done away with completely. Look- 
ing forward, one sees practically no front wave ; 
there is but a simple elongated ripple, produced by 
the round shape of the hull against the water 
surface and which rises obliquely against the sides. 
It forms a high sheet of water, of very little 
thickness. 

The speed of such boats can reach 40.4 kilo- 
metres (21.7 knots) per hour. The power is approxi- 
mately 80 horse-power per ton of displacement. The 
same proportion in the case of an Atlantic liner 
would correspond to a speed of over 200 kilometres 
(108 knots). The lightest steam-engines hitherto 
used on board ship—ste1m-turbines— give a propor- 
tion of 21.2 horse-power per ton, or 23.6 kilo- 
grammes (53 lb.) per horse-power. In the case of 
a boat of the Rapeée III. type the weight per horse- 
power is only 6.25 kilogrammes (14 Ib.). 








HIGH-SPEED FACING-POINTS. 

Tue efforts being made by railway managers to 
reduce the time occupied on journeys, by increased 
speeds and long-distance runs, have for some time 
| past been causing engineers to turn their attention to 
| the improvement of the permanent-way by the more 
| perfect alignment, increased weight and length of the 
| rails used, the greater number of sleepers per rail- 
| length, improved chairs and crossings, and improve- 
|ments in points. It is now considered best to use 
| polets made out of 30-ft. rails, machined 12 ft., the 
| back end of the rail being firmly held in chairs, and 
the movement obtained by springing the rail. These 
points, however, are not used except in special cases, 








owing to length and delicacy of the tapering machined 
point. This can readily be imagined when it is realised 
that they are splices 12 ft. long in a rail which is only 
24 in. wide. Directly the fine point is worn, the 
whole 30 ft. of rail has often to be thrown on the 
scrap-heap, as it could only be used again by being 
re-machined for a shorter point, which is doubtful 
economy. 

Notwithstanding these improvements, the best curve 
that can be obtained by a 12-ft. machined length is 
only 342 ft. radius. This is assuming that the points 
are finely machined, correctly set to the curve, and 
unworn. But at the present moment the greater 
number are a straight length tangential to the curve 
and at a slight angle with the straight. 

The present tendency in laying out railways is to 
adopt some form of compound curve, a cubic parabola 
or a tapering curve, whereby the departure from tho 
straight commences very gradually, and is an increas- 
ing quantity ; but it isclear that as long as the present 
form of points is used as a facing-point, the inprove- 
ment of the curves at the divergence of main lines is 
impossible, so that wherever a train has to enter a 
facing point there is slackening of speed, annulling a 
proportion of the advantage gained by long-distance 
runs and high speed. 

The most that railway engineers, where the con- 
formation of the ground allows it, can do to minimise 
the evil effects of this slowing down at facing-points 
is by confining it all to one road—that is to say, 
making one road straight, and the whole of the diverg- 
ence, therefore the whole of the delay, on the other 
road. An exhaustive series of tests is now being made 
with the new form of facing-point, illustrated on 
page 113, and called the St. George-Moore high-speed 
facing-point. This point, which is really in general 
principle a stub-switch, but into which so much 
novelty has been introduced that it has been granted 
both the German and American patents, has been 
designed by Mr. St. George-Moore, M. Inst. C.E., of 
17, Victoria-street, Westminster, S.W., primarily to 
accomplish the following main objects :—(a) A solid 
through road ; (b) perfectly true predetermired curves, 
compound or otherwise, and of larger radii than are 
obtainable at present, starting absolutely from the 
tangent point. 

It should be mentioned that stub-switches have the 
disadvantage that, when acting as trailing switches, 
they, when wrongly set, cause derailment; but this 
switch is put forward as a facing-point only for the 
divergence of two main lines fully protected by signals, 
and where back shunting would practically never take 

lace. 

' The main principle adopted is that which is known 
as the contractors’ point, or the stub-switch ; but 
instead of swinging on a pivot, the ends of the rails are 
firmly held in ordinary chairs, and the movement is 
obtained by bending the rails, which are supported in 
sliding chairs. These chairs are shown in detail in 
Figs. 1 to 4. The, movement is controlled at a 
number of points by cams ©, to be seen outside 
the track in Figs. 1 and 6, which show the general 
arrangement of a set of facing-points, and the prede- 
termined curve is obtained by the throw. of these cams. 
The slot in the cam is such that the rail is locked 
in each position against centrifugal force ; that is to 
say, no external pressure can move the rail except by 
breaking the cams. The number of cams are propor- 
tional to the weight of rail and the weight and speed 
of the traffic, and are capable of a large factor of safety 
to allow for impact. 

The continuity of the rail is obtained through the 
bonding bed-plate, seen in Figs. 1, 2, and 8, which 
holds the movable ends in their relative positions, and 
expansion is provided for at the fixed ends of the rails, 
the bolt-holes being slightly slotted to allow of expan- 
sion to this point. 

A special lock has been devised, but the present 
system of facing-point locks and detectors can be 
applied. 

Table A shows what curves can be obtained, with 
four ordinary lengths of rails, when one line is straight 
and the other curved. 

Table B shows the curves obtainable when both lines 
are curved in opposite directions. 

The total movement at the stub end in both cases 
is taken as 44 in., or 0.375 ft. 

There is clearly much less fear of the points fouling 
from snow, grit, or any hard substance falling from a 
train than in the case of ordinary points. Anexamina- 
tion of the illustrations makes this evident, as with the 
present split switch a length of 12 ft. hos to be pushcd 
sideways against another rail, so that any frozen snow 
or grit which lodges on the chairs is bound to foul it 
With the new switch there is no place for snow or 
grit to-lodge so that it can cause fouling. Reduced 
wear and, therefore, reduced maintenance are also tv 
be expected. 

Although it is stated in the instructions to drivers 
that facing-points are to be entered at a reduced speed, 
there is no doubt that they frequently enter them at 





high speed, thus straining the road. This strain must 
bear some direct relation to the centrifugal force 
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TABLE A.—Ourve: diverging from the Straight. 
Total movement, 44 in. = 0.375 ft. 





Length of rail 25 ft. 30 ft. 40 ft 60 ft. 
Movable length 20 ,; 26, 35 ,, 53 ,, 
Radius obtained 533 ,, 900 ,, 1633 ,, 3750 ,, 
Number of cams 4 5 6 8 
Offset at 0 ft. 375 “75 375 375 
» “es .314 .320 .333 347 
ba Ba 211 -245 .275 .807 
a 8 wo -135 18 -223 27 
ae BE co -076 -125 ° we -23 
a re -0337 -08 -135 -203 
ager ee .0083 .045 .099 173 
cat ee 0 .02 .068 145 
fi 23 ,, 005 044 12 
ae 26 ,, 0 -0248 -096 
gies isl O11 .076 
vs Bo -0027 059 
vs oe m1) 043 
ae fa ie .03 
| eis .019 
<— ae .0109 
ne 47 ,, -0048 
oe 50 ,, -0012 
53 ,, 0 


TaBLeE B.—Curves diverging Equally in both Directions. 


Total Movement being 0.38 Ft., or 0.19 Ft. in each 
Direction. 
Length of rail . ; 25 ft. 30 ft. 40 ft. | 60 ft. 
Movable length 20 ,, co | 85 ,, 53 ,, 
Radius obtained 1050 ,, | 1780,, | 3221,, | 7392,, 
Number of cams 4 5 | 6 9 
Offset at 0 ft. 19 19 19 -19 
4s va 154 .16 a 178 
ies cc .107 .12 .14 15 
e in .C68 .09 ll 13 
es .038 .06 .09 -118 
-. iS .017 .04 .068 e 
- is .004 .02 .05 .036 
= ae .0 01 .035 .072 
“ 3 ,, oe -002 .022 -06 
wes 0 01 .048 
a | Se .005 .038 
ee is OL | .029 
—) en 0 .02 
a 38 ,, és -015 
os oa .009 
oe ee .008 
co: a Sie -002 
ie .0006 
53 ,, 0 


exerted by the engine. It therefore follows that if 
it is possible to reduce this centrifugal force, it is pos- 
sible to reduce the strain on the road. The following 
examples show how greatly this strain can be reduced 
by inercasing the radii of the points. 


Centrifugal Force. 


Engine weighing 80 tons on 50-ft. base, sleepers 2 ft. 6 in. 
apart = 4 tons per sleeper. 

—— 60 miles an hour, being a comparison between 
the best split switch and the best patent switch. 


On 342-Ft. Radius (12 Ft. Machined). 


Tons. 
Centrifugal force for whole load = 
60.9x3 (impact)... S oe 182.7 
Centrifugal force for each sleeper = 
3.04 x 3 (impact) . mr oa 9.12 


On 7400-Ft. Radius (53 Ft. Movable). 
Centrifugal force for whole load = 
2.42 x 3(impact) ... nee -_ 7.26 
Centrifugal force for each sleeper = 
0.121 x 3(impact) ... val ae 0.363 
r only one-twenty-eighth of the strain on the road. 


A solid through road is obtained, as the moving 
rails are supported in wide-based chairs throughout 
their entire length ; the chairs, as shown in the engrav- 
ings, being tongued and keyed to the sleepers, must 
give a more solid road than the present method, which 
often leaves a length of from 10 ft. to 20 ft. afloat. 

The cost of the new points should only ver 
slightly exceed that of the ordinary pattern, as, thoug 
more metal is used, a great deal of machining is 
saved. As regards the power required to operate, 
it has been found that a set having a moving 
length of 25 ft., with five cams and 10 yards of 
rodding, can be easily pulled over by one hand by 
means of a 6 to 1 lever, and further tests are being 
carried out. 








‘‘PusLtic Works.” —The January issue, of ‘“‘ Public 
Works ” contains a prefatory note by theeditor, in which 
‘t is stated that, in accordance with suggestions made 
by numerous subscribers, it has been decided to limit the 

ope of the journal to civil engineering proper. The 
journal will in future be published quarterly (price 2s. 6d.) 
instead of monthly. 





PASSENGERS ON ATLANTIC Liners: Erratum.—We 
regret that in our article on ‘‘ Passengers on Atlantic 
Laners,” in last week’s issue, we stated, on e 91, that 

he number of engers carried by the Cunard Com- 
pany totalled 72,851; this should have been 82,851. as 
hown in Table II. on the preceding page. ‘This total of 


52,851 by the Cunard Line compares with 82,332 passen- 
vers of all classes by the White Star Line. 
given in Table II. are correct. 


The figures 


- now been greatly enhanced. There is a frontispiece, 
YEAR-BOOKS AND ANNUALS. with a Say petal of Sir John Fisher. ” 
The Science Year- Book, 1905. London : King, Sell, 

and Olding, Limited, 27, Chancery-lane, W.C. [Price| The Colliery Manager's Pocket-Book for 1905. 
5s. net.]—-This volume, which replaces the ‘‘ Know- | London: Colliery Guardian Company, Limited, 30 
ledge Diary and Scientific Handbook,” of former years, and 31, Furnival-street, Holborn, E.C. [Price 2s., in 
is the first issue of a new almanack, diary, biographical cloth.]—This annual, which is edited by Mr. R. A. 8. 
directory, summary of progress in science, list of | Redmayne, Professor of Mining in the University of 
scientific societies, and glossary. It is edited by Major | Birmingham, has, in its thirty-six years of publica- 
B. F. 8S. Baden-Powell, the editor of ‘‘ Knowledge | tion, attained a position of great popularity amongst 
and Illustrated Scientific News,” and forms a very | mining engineers, largely because of the variety of its 
interesting compendium of statistics and useful data. | carefully-selected contents, which constitute it a rade 
The fifty pages which give a summary of the recent | mecum for all associated with mining. There is not 
progress made in the various branches of science, and | only much useful suggestion in the record of the 
are written by well-known specialists, form a cyclo- | examination papers set, but also articles of great 





piedia on a reduced scale, and will prove of value. 





Taschenbuch der Kriegsflotten, Sixth Year, 1905. By 
B. Weyer, Kapitiinleutnant, A.D. Munich: J. F. 
Lehmann. [Price 4 marks. ]—This is a pocket-book for 
the use of German naval officers, giving in tabulated 
form particulars of the world’s navies, together with 
illustrations of a number of types. Among other data 
it contains tables of the dimensions, weights, and 
power of naval guns used in various navies, including 
the types known as Vickers, Armstrong, Schneider- 
Canet, Krupp, Bethlehem, Skoda, and Bofors. 





Hazell’s Annual for 1905. London: Hazell, Wat- 
son, and Viney, Limited, 53, Long Acre, W.C.—There 
has been just issued the new volume of ‘ Hazell’s 
Annual,” which now appears for the twenticth year. 
This annual, which is edited by Mr. William Palmer, 
B.A. (Lond.), has been revised up to the end of 
1904, and contains articles on almost every sub- 
ject which is likely to interest the ubiquitous 
‘*man in the street” These articles extend to 
756 pages, and, as in former years, they are arranged 
alphabetically. We are glad, however, to note 
a still further development of the very useful index, 
because the title of an article must be more or less 
comprehensive, and it is not always easy to at once 
arrive at a classification; but with the assistance of 
this index any department of a subject can easily be 
found, with a reference to the page and to the general 
title under which such section is dealt with. This 
year, as in former years, there are considerable 
additions to the articles, room being made by the 
discontinuance of others, a brief reference to the 
previous volume in which they appear sufficing. Other 
articles have been very fully revised—notably, those 
on vagrancy in the labour colonies, industries gener- 
ally, the accounts of political parties in every impor- 
tant country, the Anglo-Japanese agreement, the 
Russo-Japanese War, the fiscal question, and the 
personalities who have come into public prominence 
during the past year. Many engineering works of the 
first importance are reviewed, and scientific progress 
finds treatment in connection with the proceedings of 
the various societies. 





The Royal Navy List and Naval Recorder. London: 
Messrs. Witherby and Co., 326, High Holborn, W.C.— 
This quarterly publication, established in 1878, is now 
in its twenty-eighth year, and bas more than justified 
its publishers in its issue, The process of develop- 
ment is practically continuous, and this year fur- 
ther additions have been made. It has long been 
the practice to publish a record of the war and 
meritorious service of each officer, while at the 
same time it has been the custom to record, 
in connection with each ship, the war service ren- 
dered by vessels of the same name in the British 
Fleet. But now there is made, in addition, a record 
of the service of each ship from the time she 
has been commissioned. This is appended to the | 
current history of the Royal Navy, which this | 
quarter is devoted to the Far-Eastern War and | 
the reorganisation of the Fleet, and to a state- 
ment of the trials and other work done. In con- 
nection with former volumes, we made a remark on 
the subject of ships in course of building, and we 
hope that the editor will yet see his way to give in- 
formation as to the time of laying the keel and the 
date of launch, so as to indicate the state of 
advancement of the various ships. In this list, 
by the way, the indicated horse-power is given 
as that attained by forced draught, whereas in the 
great majority of ships the _ is attained by 
natural draught, one of the distinct advantages of 
the water-tube boiler. It is somewhat amusing to 
find battleships recorded as ‘‘ armoured,” since this 
should go without saying. One more of the additions 
made is a list of the commanders-in-chief at home and 
foreign stations, and dockyard superintendents from 
the founding of the Royal Navy List, with a chrono- 
logical list of the chief services of the Royal Navy and 
Royal Marines, and notable naval events. There is 
also added for the first time a bibliography of naval 
literature, so that it -will- be seen generally that, 





valuable as was the Navy List in past years, it has, 





interest, on mechanical coal-cutting in long-wall work 
| in the United Kingdom, electrical engineering, machi- 
nery, strength of materials, winding from great depths, 
and explosives. In addition, there is other tabulated 
| data, with the details of the production of various 
| countries, and reviews of the cost and of the wages 
|and profits of coal-mining, principally derived from 
| official returns. In connection with these, it is useful 
to note that the average rate of weekly wage is now 
from 4s. to 5s. higher than it was five years ago, and 
|2s. ld. higher than the decennial average for 1892- 
1901. There are brief notes of papers read before the 
Institution of Mining and Metallurgy, and in this 
| connection we would suggest that this department of 
the book might very usefully be extended by giving a 
list of all papers and books dealing with mining, so 
that a young engineer might be able to find at his eal 
library such works as would be well worth his study. 
The London County Council Annual and Directory, 
1905. The London Government Journal Office, 27, 
Farringdon-street, London, E.C. [Price Is. 6d.}— 
Each of the boards concerned with the government of 
the City and County of London is reviewed in this 
annual, alike as regards their constituency, functions, 
and composition, and the facts given have been offi- 
cially corrected, so that they can in all respects be 
relied upon. In addition, there is given a note of the 
officials of the various county councils, municipal cor- 
porations, educational committees, urban.and rural dis- 
trict councils, and country unions throughout Eng- 
land. There is further reviewed the general provisions 
of the new Acts of Parliament associated with local 
government. The ‘Local Government Remembran- 
cer,” indicating for each month the statutory events, 
meetings, and returns, will be of great interest to 
those connected with municipal control. The annual, 
which is in its fourteenth ycar, is edited by Mr. 8. 
Edgecumbe Rogers. 





Calendars, Almanacks, &c.— We have received 
calendars for this year from the following firms :— 
Messrs. J. I. Thornycroft and Co., Limited, Chiswick, 
W.; Messrs. J. H. Sankey and Son, Canning Town, E.; 
Messrs. Norton and Gregory, Limited, Castle-lane, 
Buckingham Gate, 8.W.; The Parker Foundry Com- 
pany, Derby. ; Messrs. Princeps and Co., engineers, 
Sheffield ; Messrs. B. J. Hall and Co., London and 
Birmingham.—We have received from Messrs. Edward 
Wood and Co., Limited, 88, Cannon-street, E.C., a 

ket-diary for 1905, containing load tables for 
Sue. girders, stanchions and columns, and other 
reference data.—The Fairbanks Company, of 78 to 
80, City-road, E.C., manufacturers of weighing-ma- 





| chiefly of sand, marl, and ae 
-of water. 


chines, trucks, steam specialities, and pipe-fitters’ tools, 
have issued a set of six booklets, forming a diary for the 
year, with a neat yellow leather cover for containing 
each one in succession.—We have received almanacks 
for this year from the following firms :—Messrs. 
Wilson, Hartnell, and Co., Limited, electric engineers, 
Volt Works, Leeds ; Messrs. Hobdell, Way, and Co., 
Limited, 63, Crutched Friars, E.C.; Messrs. Deighton’s 
Patent Flue and Tube Company, Limited, Hunslet, 
Leeds ; Messrs. Fraser and Chalmers, Limited, Erith ; 
The Fulham Steel Works, Company, Limited, Town- 
mead-road, Wandsworth Bridge, 8. W, 








REINFORCED Concrete PILes.—Recently 580 reinforced 
concrete piles were driven, in making the foundations of 
the new railway station at Hamburg. The soil on which 
the station is built varies considerably, but is composed 
and it carries a great deal 
The piles were about 14 in. square and 23 ft. 
long, and were each reinforced with four 1 in. diameter 
round bars, which were tied together at intervals by wire. 
After being made, the piles were permitted to remain in 
the moulds for three days, after which they were removed 
and allowed to harden for two weeks before being driven. 


| They were shod with iron and driven by a pile-driver, 


with a tup weighing 8000 pounds, having a drop of 4 ft. 
The safe load was calculated by the following formula 
of Brix :— 

hQ?3 


P=2e(Q +3)? 
where p = safe load in kilogrammes ; h = height of full in 
centimetres ; (y= weight of hammer in kilogrammes; 
e=the amount of penetration for the last blow of. the 
hammer in centimetres, and 2 is a coefficient of safety. 














116 


ENGINEERING. 


[JAN. 27. 1905. 











CONSTRUCTED BY THE PH(ENIX DYNAMO-MANUFACTURING 


THE PHC@NIX ELECTRICALLY-DRIVEN SENSITIVE DRILL. 
LIMITED, ENGINEERS, BRADFORD. 














Fie, 1. 


WE illustrate on this page a very neatly-arranged | 
sensitive drill, electrically driven, which has recently 
been put on the market by the Phenix Dynamo- 
Manidesbering Company, Limited. A general view 
of the tool, arranged as a column drilling-machine, is 
represented in Fig. 1, but it is also made as a bench | 
tool, for which the fact that it is electrically driven 
makes it particularly suitable. 
The motor is rated for a continuous output of } brake | 
horse-power. As shown by the section, Fig. 6, all 
parts liable to injury are well — by the magnet 
casting. It has two poles, and requires a continuous- | 
current supply. Its designed speed is 1200) turns per | 
minute. The column of the tool is of bright rolled | 
steel, 2 in. in diameter ; it is secured to the base-plate | 
by a cotter pin, and carries at its upper end the head- 
stock frame, on the back of which provision is made, as 
shown, for the attachment of the motor. A _ back- 
stay, arranged as shown, stiffens the bracket against 
side deflection under the thrust of drilling, enabling 
quick work to be effected without the risk of broken 
rills. The drill-spindle is driven by friction-gear, as 
shown. The friction-disc is keyed to a vertical shaft 
running on ball-bearings, which take the pressure, and 
are adjustable so that any required amount of grip 
can be put on the friction wheels. The drive is of the 
disc-and-roller type, and the speed can be instantly 
changed to suit any size of drill within the capacity of 
the machine, by shifting the roller along its shaft. | 
Notches, best seen in Fig. 2 and Fig. 4, are provided | 
for the shift-lever to rest in, each of which corresponds | 





to the spindle speed desirable for the size of drill| switch with 


marked on it. A section through this friction-wheel, 
showing the shift-lever in place, is given in Fig. 5. 

The feed motion is of the rack-and-lever type, as 
indicated. The lever fits into one of two tapered holes 
in the feed-wheel, as shown in Fig. 3. It can be 
readily shifted to one or other, as the height of the 
work-table or the spindle makes it convenient. This 


column, so that it can be raised without altering its 













































































SECTION THRO'A-B 


TOFIT CHUCK SOCKET 
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ing switch is required, an ordinary simple tumbler 
” only is all that is 








Conco Rattway.—The capital of the Congo Railway 
Company stood at the close of June, 1904, at 3,243,300/. 
This amount was made up as follows:—Shares, 1,192, 200/.; 
a. a The revenue collected for the 
: ~ ar d BL. 
work-table is mounted on a sleeve splined on the arth ‘362, 1500 ae aeeoe a eae of 80 Bose. 
. . : ‘ This must be regarded as a} 
alignment, whilst at the same time it can turn on | decidedly favourable result, as no changes were made in | 
the sleeve, and thus be swung aside if desired. The | rates and fares during 1903-4. 
thrust of the drill is taken on a ball-bearing, as shown. | 451,543/., 211,666/. was available for interest and divi- 
Adjustment for wear can be made by a knurled nut |dend. After various deductions had been made to meet 
screwed on the spindle, just above the sliding sleeve. | the requirements of thestatutes (including 10,5837. carried | o 











resentatives of the Government, Municipal departments, 
insurance offices, and others, were conducted by the execu- 
tive of this committee, at their testing-station, on the 18th 
inst. The first test was with three electro-glazed windows, 
two in teak frames and one in a metal frame. The test 
lasted three-quarters of an hour, up to a temperature of 
1500 deg. Fahr., followed by the direct application of a 
water jet for two minutes, at about 40 lb. pressure. The 
casements withstood the tests, and will be classified as 
atfording temporary protection against fire under the Com- 
mittee’s standards. The second test was that of a thin slab 
partition, less than 2} in. thick, of a substance stated to be 
not dissimilar to concrete, and was carried out with a 
view to being classified-in the full protection class of the 
universal standards, this involving a test of not less than 
24 hours at 1800 deg. Fahr., followed by the application 

a stream of water for two minutes. The partition 


The drill-chucks fitted take up to 4-in. drills, and the | t© the statutory reserve), the council of administration | withstood the fire for 2} hours, and the flame did not pas: 


tool is quite capable of putting these through steel 


minute. In brass the same sized hole can be drilled 


with a feed of over 3 in. per minute, and }-in. holes | sorbing 51,840/. 


Fith a feed of 6 in. to 7 in. per minute. 
The. motor takes a current of only one or two 


The dividend upon the 7 , ome 
founders’ shares for 1903-4 was 10/. 16s. per share, ab- | improvements the partition will withstand the combined 
| fire and water test. The usual official reports of thes: 





amperes at normal output, and hence no special start- | MrTTER. 


| was enabled to distribute 3/. 4s. per share upon the ordi- | through it, but the partition collapsed during the latte: 


ay : : 4 : oO; | nary shares, or at the rate of 16 per cent. per annum. 
boiler-plates if required, with a feed of 1} in. to 2in. per | p35 Gividend absorbed 114,451. 


part of the application of the water jet. This was at a 
pressure of 40 to 45 lbs. It is anticipated that with some 


tests will be prepared. A third test was carried out the 


Fire Tests oF THE British Frre-Prevention Com-! same day with sprinklers, to elucidate a few points i 
A series of fire tests; which were attended by rep- | relation to these devices. 
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ARMATURE DISC AND RING-CUTTING 


CONSTRUCTED BY MESSRS. DANIEL SMITH AND CO., ENGINEERS, WOLVERHAMPTON. 








MACHINE. 
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WE illustrate above a machine recently designed 
and constructed by Messrs. Daniel Smith and Co., 
Raglan-street, Wolverhampton, for cutting discs 
and rings for armatures. It will divide off annular 
rings any width up to 13in., and is capable of cutting 
blanks and rings up to 60 in. in diameter, in all thick- 
nesses up to 16 B.W.G. 

The machine consists of a framework, at one end of 
which revolving disc- cutters are placed, which are 
driven by gearing, as shown. The cutters are not 
placed in the same plane, but are inclined to each 
other at a considerable angle, their spindles being con- 
nected through bevel gearing. The top beam gives stiff- 
ness, and on it there is placed an instantaneous eccentric 
lever pallet grip, by means of which blanks without 
ial Ga may 4 formed ; while, in the saddle, 
which travels on the lower slide, there is a rotary stud 
for taking discs which have been previously pierced in 
a press. The saddle is moved by means of the hand- 
wheel shown in front of the bed ; and in the top beam 
there is a longitudinal slot which allows the gripping 
pallets to readily follow the saddle. As a handy 
means of determining the diameter of the blank to 
be cut, a graduated rule is placed on the bed, and 
this rule is adjustable, to allow for the regrinding of 
the cutters from time to time. The bevel gear which 
drives the cutting discs is machine-cut, and rotates in 
bronze bushes, which are let into and project from the 
main casting; these bushes give great strength and 
steadiness to the gear, and relieve the spindles from 
vibration, as well as from being bent by the pull of 
the belt on the driving pulleys. The spindles and 
bearings being Lechensll and accurately ground, the 
machine runs very smoothly, and is suitable for very 
accurate work. 

The bottom cutter can be raised and lowered by the 
lever which can be seen in front of the machine at the 
right-hand side, to allow the sheet to be readily placed 
between the cutters. The changing of the sheets 
may thus be effected without stoppage of the machine. 

Messrs. Daniel Smith and Co. also make a heavier 
machine for cutting up to 4 in. thick very expeditiously. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 17. 
Tue railroad companies, which it is known have 


daily. The United States Steel Corporation has re- 
| centl secured a good-sized contract for steel plates 
for shipbuilding, to be exported to Belfast. The tone 
| of the market is very strong, notwithstanding the 
| conservatism pursued by many large consumers. 
| Several furnaces have been blown in, increasing the 
| annual pig-iron productive capacity from 20,000,000 
|tons per annum at the opening of the year to 
20,900,000 tons to-day. The production of steel is 
just double what it was a year ago. Furnace output 
is interfered with — M an irregular and 
a deficient supply of coke. hile the coke capacity 
is being worked to its maximum limits, it is found 
very difficult to make deliveries according to contract. 
A large amount of material has been quietly purchased 
in Virginia and Alabama, the effect of which will be 
apparent in the market later on, when the smaller buyers 
come into the market for early deliveries. They will 
then discover that the companies will not be in a posi- 
tion to deliver as promptly as their necessities may 
require. Both foundry and forge grades are well sold 
up, and the larger consumers of both grades are 
figuring now with makers with a view of placing con- 
| tracts for early summer delivery. The point of dif- 
| ference between buyers and sellers is the price at 
which to be paid. The midwinter season is, as usual, 
interfering with the easy delivery of fuel and of raw 
material. These difficulties will continue until the 





tion was not as good as it was believed to be, and that it 
fell off until the work done at the ejectors only repre- 
sented about 18 per cent. of the indicated horse-power of 
the engines. The result was that the engines were unable 
to cope with the work, and this led to the author under- 
taking a careful inquiry into the efficiency of each compo- 
nent of the installation. Particulars of the trials made are 
given in detail, and it is shown that the preventable loss 
of power that was taking place was due entirely to leaka 
in the air-main and its attachments, the most probable 
source of waste being the automatic air-valve at the 
ejectors. Endeavours were made to increase the effi- 
ciency, with the result that the work done at the 
ejectors now averages 26 per cent. of the indicated horse- 
power of the engines—a gain of 8 per cent. It is shown 
that the maximum possible efficiency of the- whole 
system, assuming that the efficiency up to the ejectors is 
0.650, cannot exceed 0.364 under existing conditions of 
working. 

These figures are derived from the results of daily 
working, and are believed to show accurately the posst- 
bilities of the Shone system of drainage, so far as regards 
its theoretical and practical efficiency. A table based on 
certain conditions of atmospheric pressure and tempera- 
ture is given, showing the maximum possible efficiency 
when working at air-pressures correspending to lifts vary- 
ing between 10 ft. and 200 ft.; also a statement showing 
the actual annual expenditure incurred on the workin 
of the system during 1895-1903, as well as the actu 
sullage discharged annually, the total expenditure, the 





opening of spring, but will not cause any serious loss. 
The railroads are loaded up with traffic, and it is! 
very evident that all of the additional rolling-stock | 
now being built for spring and summer requirements | 
will be necessary to enable the railroads to meet their | 
demands. The shipbuilding interests are also in the 
market for forward deliveries to cover work now under 
negotiation, and it is probable that the volume of busi- 
ness from this source will exceed the present estimates. 
A great deal of additional tonnage is being provided 
for by the Lake shipyards; in fact, there never was a 
time when the urgency was so great for Lake tonnage. 
Small craft is being supplanted by heavy craft and by 
vessels of greater speed, and this demand is filling the 
engineering plants of the north-west with orders for 
very heavy machinery. Preparations are also bein 
made to open coal mines in localities where rail 
spurs and extensions are being constructed. The 
supply of fuel at present is equal to the industrial 
demands, but mining interests recognise that there are 








large requirements to cover, are rather slow in plao- 
ing. orders for rails, bridge material, and machine- 
tools. They have been placing orders for engines and 
rolling-stock quite freely. Among the roads that have | 
been large buyers are the Pennsylvania, New York | 
Central, Louisville and Nashville, and Chicago North- 
Western. Several large engineering plants are con- | 
templating the placing of heavy orders for machine- | 
tools, among them the Bethlehem Steel Corporation, 
the American Locomotive Company, the American | 
Steel Foundries Company, and the American Ship- 
building Company. Quite an encouraging amount of | 
business is also coming from Japanese and Russian | 
sources. | 

There is a scarcity of billets for early delivery | 


owing to the absorption of capacity for delivery | pq 


during the next ninety days. Wire products are also 
well sold up, and urgent requirements are coming in 


opening necessities which will call for additional mining 
capacity, especially in Western Pennsylvania, West 
Virginia, Eastern Kentucky, and isolated localities in 
other places. 








SEWERAGE WORKS AT KARACHI AND 
AT DOUGLAS. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, January 24, Sir Guilford L. 
Molesworth, K.C.1.E., president, in the chair, the papers 
were :—‘‘ Notes on the Working of the Shone 
System of Sewerage at Karachi,” by Mr. J. F. Brunton, 
M. Inst. C.E. ; and “‘The Sewerage of Douglas, Isle of 
Man,” by Mr. E. H. Stevenson and Mr. E. K. Burstal, 
MM. Inst. C.E. The following are abstracts of these 





rs :— 
In the first paper it is shown that the efficiency of the | 
Shone system at Karachi shortly after it came into opera- | 


expenditure on coal, and the coal consumption per 1000 
gallons discharged. 

The second paper deals briefly with the history of the 
sewerage of the town of Douglas by gravitation. It then 
recites the proceedings which led to the design of the 
- agp of Adams lifts. A description of the district, of 
the number of lifting-stations, and of the action of the 
apparatus, is then given. The authors explain the work- 
ing of the system, which has very successful, even 
when heavily tested during a period of excessive rainfall. 
They then briefly compare the estimated cost of Shone 
ejectors with the cost of Adams lifts, and, finally, give a 
table showing the capacities of the lifts, the elevation to 
which the low-level sewage has to be raised, and the 
efficiency of the lifts, 








PERSONAL.—At the request of the United States 
Geological Survey, the Monk Bridge Iron and Steel 


| Company, Limited, of Leeds, have handed over. their 
| exhibit of iron and steel at the World’s Fair, St. Louis, 


to the National Museum of Minimg and Metallu 

recently inaugurated at Washington.—Mr. James 

Inglis, General Manager of the Great Western Railway, 
has been nominated by the Council of the Institution 
of Civil Engineers as one of their representatives on the 
Engineering Standards Committee, in the place of the 
late Mr. John Allen McDonald, engineer-in-chief of 
the Midland Railway.—The Union Electric Company, 
Limited, of 151, Queen Victoria-street, E.C., are opening 
a northern district branch at 43, Grainger-street, ‘New- 


| castle-on-Tyne ; this will be under the management of 


Mr. James Gilman.—Mr. H. M. Hobart hag been ap- 
pointed lecturer in electrical engineering design at ‘he 
Northampton Institute, Clerkenwell, in succession to Mr. 
E. Kilburn Scott, who has been appointed lecturer in 
electrical engineering in the University of Sydney. Mr. 
M. Holroyd Smith has been appointed chief assistant 
in the mechanical engineering department at the same 
Institute, in succession to Mr. W. E. Curnock, who has 
been appointed head of the mechanical engineering 
department of the Technical College, Huddersfield, 


























































118 


ENGINEERING. 





[JAN. 27, 1905. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—When the market opened 
last Thursday, business was fairly active, and the prices 
being firm, a Pn uantity of Cleveland warrants— 
30,000 tons~changed hands. In the forenoon prices 
were 483, 54d. and 483. 74d. cash, and up to 48s. 94d. 
fifteen days, while 48s. 104d. for one and three months 
was also noted. The g tone continued in the after- 
noon, and cash iron changed hands at 48s. 84d., and 
one month iron realised as mach as 48s. 114d. The 
advance was 4d. on the day, and the close found 
sellers at 483. 9d. cash and 493. one month. On 
Friday morning the market was again good, and Cleve- 
land warrants were dealt in to the extent of 10,000 
tons, the quotations being 48s. 74d. cash and up to 48s. 9d. 
and 49s. one month. At the afternoon session a flatness 
set in, and prices of Cleveland warrants reacted, and at 
the close showed a loss of 4d. from the previous day. 
Cash iron dropped down to 483. 4d., and forward iron 
(one month) to 48s. 74d. Fully 11,000 tons were 
done, which included some Standard Foundry iron, 
at 483. 104d, three months. Hematite was quoted at 
58s. 2d. cash and 58s. 44d. one month eellers. The 
market opened flat on Monday, and business was done 
down to 48s. cash, and 47s. 104d. elevendays. A reaction 
set in, however, and Cleveland warrants © gray ground. 
Forward iron, after dropping from 48s. 3d. to 483. 14d. 
one month, jumped to 48s. 6d. The turnover of 20,000 
tons included 1000 tons at 48s, 54d. three months, with 
buyers over. Hematite iron was quoted at 57s. 6d. buyers 
and 58s, 5d. sellers one month. The afternoon was less 
active, only 8000 tons of Cleveland warrants being dealt in. 

e pee were 48s. 3d. cash, and 48s. 44d. and 48s, 6d. one 
month ; the market closing with buyers at 48s. 24d. cash 
and 48s. 54d. one month, sellers being 4d. more in each case. 
Hematite warrants were nominally easier at 583. 4d. 
sellers. The downward tendency of Cleveland warrants 
continued on Tuesday forenoon, on an irregular market. 
The opening cash price was 483. 3d., which subsequently 
declined to 47s. 114d., closing at 483. 1d. One month iron 
was 483. 54d. and 483. 6d., and then dropping to 483. 2d., 
regained 1d., and closed better at 48s. 4d. one month 
buyers. Theturnover was 10,000 tons, of which 2000 tons 
were done at 48s. 8d. to 483. 5d. three months. In the 
afternoon the market was again flat, and Cleveland war- 
rants eased another 2d, to 47s. 11d. cash and 48s. 14d. one 
month. The loss on the day’s business was4d. The total 
turnover was about 10,000 tons, some of which was 
done at 483, 6d. three months. When the market 
opened this morning (Wednesday) the tone was very 
active, and a large business was done in Cleveland war- 
rants. The opening price was 47s. 74d. cash, and, gain- 
ing strength, it reached 47s. 1ld., and then eased to 
47s. 94d. at the close. Forward iron was irregular, one 
month warrants being done at 47s. 114d., 48s. 14d., and 
48s., closing at 48s. 04d. buyers, while 48s. 4d. to 48s. 2d. 
to 48s. 3d. was the price for three months’ sales. The 
turnover was about 38,000 tons, of which 20,000 tons was 
options business. Hematite iron was nominally easier 
at 57s. 6d. buyers and 57s. 10\d. sellers one month. 
At the afternoon session the activity of the morn- 
ing market had left its mark, and prices were a 
_bit better. Business was done at 48s. 14d. cash, and at 
48s. 4d. to 483. 5d. one month, also at 48s, 3d. and 48s. 6d. 
three months, The closing quotatious were 483. 14d. 
cash buyers and 48s. 4d. one month buyers. The turn- 
over was 8000 tons, and the increase on the day’s opera- 
tions is 3d. The market quotations for warrant and 
makers’ iron are:—Clyde, 58s. 6d.; Gartsherrie, 59s. ; 
Summerlee, 60s.; Langloan, 64s. 6d. ; Coltness, 65s.; 
Calder, 593. (all shipped at Glasgow); Glengarnock 
(ehipned at Ardrossan), 58s. 6d.; Shotts (shipped at 

ith), 593.; Carron (shipped at Grangemouth), Boe 6d. 


Scotch Steel Trade.—The local steel-makers report that 
new. specifications are now coming in more freely, and 
that they have at present a good amount of business 
on hand. A meeting of the Scotch Steel-Makers’ Associa- 
tion was held yesterday (Tuesday) afternoon, and the 
matter of prices was freely discu The result of the 
meeting was that meantime there would be no reduction 
on the present official list of quotations, but makers were 
held bound not to sell under the list. At the same time, 
however, it was felt that producers should be left free to 
ask higher prices, as the circumstances of each contract 
might suggest. - Scotch makers of black steel sheets 
have advanced their prices for export by from 23. 6d. 
to 5s. per ton, according to size. These advances have 
already been secured. No change has been made in the 
prices for home business, and it is reported that a fairl 

od amount of work is at present on hand. Scote 
nail-makers have advanced their prices of all kinds of 
steel nails by 5s. per ton. 


. Sulphate of Ammonia—The market for this commodity 
is at present very strong, and ccntinues on an upward 
grade. Makers are slow to part with their stocks, and 
aré rather inclined to hold off for a further advance in 
price, which is confidently expected at an early date. The 
current price is 13/. 5s., and there are buyers in the market 
at 132. 3s, 9d. for prompt delivery. 


Glasgow Export Coal: Rise in Price.—The Scottish 
coal-masters, at a meeting held a few days ago, decided to 
raise the export quotation for manufacturing coal by 1s. 
per ton, in consequence of the Westphalian coal-miners’ 
strike. The local coal trade is at present in an excited 
condition, owing to the above cause, but those having a 
knowledge of German methods incline to the belief that 
the stoppage will not be allowed to continue long. 


The Tube-Makers’ Combine. 


Makers’ Combine, held here last Thursday, it was 


announced that the agreement by which the Anglo- 





Ata meeting’ of the Tube- | 


Scottish combine of Messrs. Stewarts and Lloyds, 
Limited, were to guarantee the preference dividends on 
the shares of the Wilson and Union Company, Glasgow, 
is to terminate at once, the reason being that the Anglo- 
Scottish combine hold that the agreement imposed respon- 
sibilities which they did not read into it. Another 
trouble was that firms outside the combine have cut prices 
and increased competition to such an extent that the 
industry is practically unremunerative. 

Clyde Shipbuilding.—The improvement in local ship- 
building still continues, and a number of fresh orders have 
lately been placed. Messrs. Burrell and Sons, Glasgow, 
have just contracted for nine cargo steamers, each having 
a carrying capacity of 7300 tons. Six of these steamers 
are to be built on the Clyde, and three on the North- 


East Coast. The Grangemouth and Greenock Dock- 
yard Company will build three of these boats at their 
Greenock yard, and Messrs. William Hamilton and Co., 


Limited, will build twoat Port Glasgow, while the sixth 
will be built on the upper reaches of the Clyde. At 
one time Messrs. Burrell owned twenty-six steamers, but 
sold their entire fleet shortly before the outbreak of the 
South African War, and have remained out of the ship- 
owning businesssince then. They now re-enter the arena 
by the placing of the above order. 


The James Watt Anniversary Dinner.—Under the 
auspices of the Institution of Engineers and Shipbuilders 
in Scotland this annual dinner wa: held in the Grosvenor 
Restaurant, Glasgow, on Thursday eveniug, the 19th inst. 
The president of the Institution, Professor J. Harvard 
Biles, was in the chair, and had as croupiers Messrs. W. 
M. Alston, W. A. Chamen, and John Ward. The com- 
pany, numbering over 200, was a distinguished one, and 
included the Lord Provost of Glasgow, Sir John Ure 
Primrose, Bart., Lord Inverclyde, Mr. E. G. Pretyman, 
M.P.. Secretary to the Admiralty, Sir William White, 
K.C.B., the Earl of Glasgow, G.C.M.G., the Marquis 
of Graham, Sir William Arrol, M.P., Colonel J. M. 
Denny, M.P., Admiral W. Wilson, and many other 
gentlemen well known in the engineering and shipbuild- 
ing industries. In proposing the toast of ‘‘The Ship- 
building and Engineering Trades,” Mr. Pretyman spoke 
of the visits he had made that day to several of the 
shipbuilding yards on the Clyde, and of the indi- 
cations of progress shown in these establishments, 
of which he had often heard. He paid a_ high 
tribute to the magnificent work that was being 
done by the combined brains of the Navy and the 
shipbuilding and engineering trades. Sir William 
White, in replying to this toast, in the course of his 
remarks pointed out that according to Lloyd’s Ship- 
building Returns for 1904 Great Britain produced more 
tonnage than all the rest of the world, while the output 
from the Clyde surpassed that of the United States by 
something like 12,000 tons. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Staveley Coal and Iron Company, Limited.—'The 
directors of this company have declared an interim 
dividend of 27. 10s. per share on the A and C shares, and 
of 8s, 4d. per share on the B and D shares. 


Sheffield Chamber of Commerce.—The report of the 
Council of the above Chamber, to be presented to the 
annual meeting, contains subjects of much interest to 
the trading community. It has now 266 members—a 
larger number than ever before. It has about 1100/. of 
capital invested and 177/. in hand. One subject the 
Council has had under consideration has been the action 
of the railway companies in refusing in all cases where 
owners’ risk rate is paid to make any compensation for 
damage, even where the inference is strong that it must 


have arisen from the wilful act or gross negligence of Th 


some of theirservants ; the Council suggested a conference 
with the —— oods managers in Sheffield, but with- 
out success. ith regard to the cost of freightage to 
South Africa, the Council consider it strange that it 
should be possible for it to be cheaper for Sheffield 
traders to ship their goods to that country vid New 
York, instead of direct, and say the preference given to 
American customs is a distinct injury to English trade, 
and shows the necessity for a Ministry of Commerce. 
The Counc'l express themselves in favour of the metric 
system, and adverse to any amendment of the Merchan- 
dise Marks Act. 

The Iron and Steel Trades.—Considerable quantities of 
armour-piercing projectiles have of late been ordered from 
Sheffield makers. The conditions for the reception of 
these shells are extremely severe. The projectile has to 
pass through a Krupp cemented plate of the thickness of 
the diameter of the shell, and to remain in such a condi- 
tion that it can be burst by a powder charge after recovery. 
The old conditions were that the shell should simply pass, 
broken or unbroken, through the plate. al makers 
have put themselves in a position to entirely comply with 
the new conditions, and are now suppl ing these shells. 
There seems to bea prospect of tneveneel orders for marine 
shafting and other heavy forgings, as contracts for new 
merchant vessels have been placed. Most firms in the 
steel-casting trade appear to be fairly well employed on 
marine and locomotive work, although they are not booked 
far ahead. In gun-forgings there is not much doing at 

resent. The engineering establishments are badly off 
‘or work, 

The South Yorkshire Coal T'rade.—A topic of discus- 
sion is the possible effect the coal strike in Germany will 
have on the trade in South Yorkshire. Already it has 
caused very considerable withdrawals of coal from the 
northern collierie:, and now inquiries are being made 
here for supplies. ‘The dispute in Germany means a re- 


‘duced output of 150,000 tons per day, and it will not be 





long before the effect of this will be felt here. Coal- 
owners are keeping the market well supplied, and are in 
a position to meet almost any demand that may be made 
upon them. Any rush of orders here would mean a 
sudden advance in prices. The house-coal trade is rather 
quieter, and common coal is plentiful. The coke branch 
keeps up remarkably well, and prices are firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.— Yesterday there was only 
a moderate attendance on ’Change, the market was quiet 
in tone, and few transactions were recorded. Foundry 
kinds of Cleveland pig were weak in price, and such was 
not at all surprising, seeing that over 1500 tons of iron per 
day continues to be sent into the public warrant stores. 
The general market quotation for early f.o.b. delivery of 
No. 3 g.m.b. Cleveland pig iron was 48s. Both makers 
and merchants were ready enough to sell at that price ; 
and, in fact, purchases were possible at less. No. 1 was 
put at 493, and No. 4 foundry at 47s. A few sales 
were recorded for forge qualities, quotations for which 
were more in proportion with prices for foundry iron 
than for some time past. Grey forge was 45s. 6d. ; 
mottled, 443. $d. ; and white, 44s. East Coast hematite 
ig went upin consequence of improved genuine demand. 
Mixed numbers were fully 55s. for early delivery, and 56s. 
was realised for delivery over the spring months. Rubio 

ore (50 per cent. quality) was again quoted 15s. 6d. ex-shi 
Tees, but it was hardly so firm as when we last seperted. 
The output of Cleveland iron has been added to by the 
re-starting of a furnace at the Redcar Iron Works of 

Messrs. Walker, Maynard. 


Manufactured Iron and Steel.—In several branches of 
the manufactured iron and steel industries a good deal of 
work is now being executed, and, in fact, sume depart- 
ments are more actively employed than for at least a 
couple of years. Prospects are fairly good, though 
there are still complaints that quotations are below 
what they should be. At the same time prices are 
moving in the right direction, if they are not rising as 
rapidly as could be wished. .As was anticipated, steel 
ship-angles have followed the advances in bars and 

lates, and steel joists have gone up 2s. 6d. per ton. 

{arket rates now stand :—Common iron bars, 6/. 7s. 6d.; 
best bars, 6/. 17s. 6d.; iron ship-plates, 6/. 10s.; iron 
ship-angles, 6/. 7s. 6d.; steel ship-plates, 5/. 17s. 6d.; 
steel ship-angles 5/. 7s. 6d. to 5/. 103.; steel joists, 
5l. 7s. 6d.; steel sheets (singles), 7/. 5s.; steel sheets 
(doubles), 72. 15s.; and heavy sections of steel rails from 
4l. 15s.—all less the customary 24 per cent. discount, 
except rails, which are net at works. 

Shipbuilding.—Messrs. Craig, Taylor, and Co., of 
Thornaby, have just booked orders for three large vessels, 
and the firm have now sufficient work in hand to keep 
them in full swing for some considerable time. Messrs. 
Harkessand Son, of Middlesbrough, have secured a con- 
tract for a 3000-ton boat for a Liverpool firm. Teesside 
shipyards are likely to be busy this year. 

Coal and Coke.—The demand for coal is hardly so good 
as it has been. Quotations are naturally still irregular, 
but they have settled somewhat. Deliveries of gas-coal 
are very full. Coking coal is well taken up. Coke is 
steady and firm. From lds. to 15s. 3d. is named for 
average blast-furnace qualities delivered here, and the 
consumption is heavy. 








Tue Royat Commission on Coat Suppires.—The first 
part of the final report of the Royal Commission on coal 
supplies has just been issued as a Parliamentary paper. 
e Commission, which was appointed in December, 
1901, has collected evidence from all available sources, 
with the result that it estimates the amount of coal yet 
available in the British Isles as 100,914 million tons. 
This is about 10 per cent. more than was estimated 
by the Coal Commission of 1871. The Committee 
considers all coal available which exists in seams 
more than 1 ft. thick, and at a depth less than 4000 ft. 
from the surface. Continental experts consider min- 
ing practicable at still greater depths, up to 4900 ft., 
and if this proves correct, the supplies here available will 
be increased by at least 5000 million tons. Of the total 
above the 4000-ft. level, 79.3 per cent. is in seams more 
than 2 ft. thick, and 91.6 per cent. in seams more than 
18 in. thick. ‘The present output amounts to about 
230 million tons per annum, and it is thought that 
this will continue to increase for some time longer. 
Of this total, about 167 million tons are consumed 
at home, the largest amount in proportion of which is 
metallurgical and mineral industries, which together 
account for 128 million tons. Factories stand next, with 
53 million tons, while the domestic consumes, or, perhaps, 
in view of its responsibility as the principal offender in 
the matter of the smoke nuisance, we should say par- 
tially consumes, 32 million tons. Of the gross total 
of 167 million tons consumed in the country, it 
is estimated that some 40 to 60 millions are now 
wasted. The Commission advocates a more exten- 
sive adoption of coal-washing plant, and emphasises 
the importance of carefully sizing and sorting the coal 
for the market. In this way seams which cannot now be 
worked at a profit can be profitably worked, and no small 
coal need then be left in the mine. At present large 
quantities of the best Welsh steam coal are left under- 
ground, since in the absence of washing and_briquet- 
ting machinery it does not pay to raise it. The Com- 
mission also deals with the effect on the country of the 
large export trade in coal, but to this we will recur in a 
future article dealing with the report as a whole. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal market has not been so much 
affected as might, perhaps, have been anticipated by the 
great strike among German miners. The best large steam 
coal has been quoted at 14s. to 14s. 3d. per ton, while 
secondary qualitics have ranged from 12s. 9d. to 14s. per 
ton. The house-coal market has remained-steady. Phe 
best ordinary qualities have made 13s. 6d. to 14s. 6d. per 
ton, while secondary and other descriptions have ranged 
from 103. 6d. to 13s. per ton. No. 3 Rhondda large, which 
has become scarce, has advanced to 14s. to 14s. 3d. per ton. 
Patent fuel has also advanced 1s. per ton. Coke has been 
in steady demand ; foundry qualities have been quoted at 


183. to 18s. 6d. per ton, and furnace ditto at 16s. 3d. to. 


163. 6d. perton. Asregards iron ore, Rubio and Almeria 
have made 14s. 3d. to 14s. 6d. per ton, upon a basis of 50 
per cent. of iron, charges also including freight rates to 
Cardiff or Newport. 


Pontrhydyrum.—The Pontrhydyrum Tin-Plate Works, 
which have been’ idle for some years, have been restarted 
by the Edlogan Tin-Plate Company, of Swansea, which 
recently purchased the works from the debenture-holders. 


| delphia and Reading Coal and Iron Company, is given in 


Since the purchase was completed the company has been | 


carrying out extensive repairs, and already two mills are 
working.’ It is’ expected that the finishing department 
will be ready in three weeks. 


The Swansca Valley.—The output of the blast-furnaces 
is stated to be satisfactory, but stocks of pig continue 
heavy. The increased activity noticeable a few weeks 
in the steel trade is considered to have reached its 
limits, and there are some complaints of dumping. Quo- 
tations for tin plates have shown a tendency to recede. 


Submarine Mining Stations.—It has been decided that 
the submarine mining stations in the Portsmouth, Devon- 
port, and Sheerness-Chatham commands, and at Queens- 
town and Berehaven are to be transferred from the mili- 
tary to the naval authorities. 


Dowlais.—The out-turn of the Goat Miil has been satis- 
factory, a substantial daily average of steel rails having 
been. maintained, both on home and foreign account. 
The Big Mill has also been making some good deliveries 
of fish-plates and short-length .rails for colliery pur- 
poses. The yield of the blast-furnaces bas been about 
an average. 


Bristol Docks. —The cost of the Royal Edward Dock 
was originally estimated by Sir J. Wolfe Barry, Sir B. 
Baker, and Mr. Hurtzig at 1,804,7007. Since the adop- 
tion of the scheme, it has been considerably varied. 
For instance, the entrance lock is being increased from 
850 ft. in length and 85 ft. in width to 875 ft.- in length 
and 100 ft. in width. The estimated cost of the bridge 
works was originally about 20,0007. ; but if certain’ pro- 
posed alterations are made in the Marsh bridge, the cost 
will be considerably increased. 








Pusiic Servick Moror-Omnipuses.—The trials of the 
Straker and Squire motor-omnibuses are being continued, 
and up tothe 24th inst. a total of 1103 miles had n 
covered. No involuntary stops occurred in the six runs 
from the 18th to the 24th inst., and but few slight adjust- 
ments of detail parts were required. 





Conrrracts. -- Messrs. Lobnitz and Co., Limited, 
Renfrew, inform us that they have received an order for 
gold-dredging machinery for Burma, which is to be built 
under the direction of Messrs. Burt and Kirkcaldy.— 
Messr3. Combe Barbour are building, at their Belfast 
works, three vertical triple high-speed engines of the 
enclosed type, for the Belfast Tramway Power Station, 
for direct coupling to Westinghouse generators. Each 
engine will develop 1550 brake horse-power at 180 
revolutions. 





GERMAN-AMERICAN TrADE.—The American Chamber 
of Commerce in Berlin have issued their Bulletin, dated 
the 15th inst., in which is given a copy of their letter, 
dated 27th ult., addressed to President Roosevelt, asking 
him to urge upon Congress the pressing need of prompt 
action for the passage of a Reciprocity Treaty. with 
Germany, together with new laws for the appraisal of 
merchandise, to replace the present very faulty and often 
unjust system, which is constantly causing much bitterness 
of feeling among almost all importers of commodities into 
the United States. 


Mining Macuinery.—The value of the mining ma- 
chinery exported from the United Kingdom in December 
was 67,1242, as someueee with 109,1102. in December, 
103, and 46,6720. in mber, 1902. The value of the 
«<ports for the whole of last year was much more en- 
couraging, amounting to 873,211/., as compared with 

31,7732. in 1903, and 547,855/. in 1902. The Colonial 
cemand for British mining machinery moved on as 
‘vllows during the last three years :— 





Colonial Group. 1904. 1903. 1902. 
a £ £ £ 
Lritish South Africa 331,540 359, 221,648 
sritish India oe 74,389 62,317 61,330 
\ustralasia .. 144,430 93,306 89,510 


‘he value of our exports of mining machinery to South 
\merica last year was 40,250/., as compared with 32,7447. 
1 1903, and 40,0237. in 1902. It will be observed that 


ihere was a great increase last year in the quantity of 


MISCELLANEA in ocean-going passenger vessels of but 16 knots speed. 


Tar deepest borehole in Denmark, outside Frederiks- | 
berg, west. of Copenhagen, had at the end of the year | 
reached a depth of 2400 ft., the temperature at that depth | 
being 24 deg. Cent. 


In a paper recently read before the American Institu- | 
tion of Electrical Engineers, Messrs. Lyford and Smith | 
give the following formula for train resistance, which | 
they find agrees remarkably well with experiment :— 

R =3 + 0.167 V.+ 0.0025 7 V2. 
R = Train resistance in pounds per ton of 2000 lb. 

V = Speed in miles per hour. 
A = Cross-section of car in square feet. 
T.= Weight of train in tons of 2000 lb. 


A description of an enormous coal-storage plant now 
being erected at Abrams, Pennsylvania, for the Phila- 


a recent issue of the Jron Age. The stor. room pro- 
vided is sufficient for half-a-million tons, = the convey- 
ing appliances are such that 15,000 tons can be placed 
on the piles in a ten-hour day, or 10,000 tons reloaded 
into the cars in the same timé. The company hope, by 
having this large reserve, to be able to meet the great 
variations in the demand as the seasons change, whilst 
maintaining a steady rate of output at their mines. 


* At the Vienna Convention of the International Railway 
Association, Mr. Krizik, of Prague, described a 1400-volt 
direct-current railway constructed by his firm between 
Bechyne (Bohemia) and Tabor, a distance of 16 miles. 
The line is operated on the three-wire system, the rails 
forming the neutral conductor, the voltage on each side of 
this being 700 volts. The overhead conductors are 9 milli- 
metres in diameter, and the current is collected through 
bows. The cara, which weigh 19 tons complete, are fitted 
with four 30 horse-power motors, and the maximum 
designed speed is 18 miles per hour. 


In his presidential address to the American Society of 
Mechanical Enginecrs, Mr. Ambrose Swasey states that 
for fine filar micrometers, such as are used in astronomical 
instruments, nothing has been found capable of replacin 
spider lines. Silk is much too coarse and ‘rough, we | 
whilst platinum wires can be made sufficiently fine for 
instruments of low magnifying power, yet, as the power 
increases, they appear rough and imperfect. The dia- 
meter of the spider lines varies between. sésoin. and 
tnonin., and, in addition to their strength and _ elasticity, 
these lines have also the peculiar property of withstand- 
ing unharmed great changes of temperature, so- that 
whilst in measuring sun-8pots the heat may be sufficient 
to crack the lenses of the micrometer eye-piece, the spider 
lines remain uninjured. 


Some interesting tests have recently been carried out 
at Sandy Hook of a 6-in. ‘‘Brown” segmental wire-wound 
gun, which are said to have been very successful. Some 
months ago, according to the “Journal” of the Franklin 
Institute, the’ United States Board. of Ordnance and 
Fortification made an allotment of 41,000 dols.. to 
build and test one of these guns with 250 rounds of am- 
munition. The first round, with 32]b. of powder, produced 
an initial velocity of 1913 ft. per second, The weight of 
the charge was then increased until, with 64 lb. of pow- 
der, a velocity of 3178 ft. per second was obtained, with 
a pressure of 33,450 lb. per square inch. It is expected 
that eventually a velocity of 3500 ft. per second will 
be attained with a pressure of from 43,900 lb. to 45,000 Ib. 
per square inch; for it is stated that the gun will safely 
withstand a pressure of 45,000 lb. per square inch. 


In their last annual report, Messrs. Sims and Coventry, 
of Liverpool and London, state that the history of the 
Welsh tin-plate trade for the past year affords further 
evidence of the solid foundation upon which the trade is 
now based. They date the improvement in the situation 
from the introduction of the McKinley tariff in the 
United States: the tariff, which it was feared would bear 
the seeds of possible disaster to the Welsh works, has 
proved a blessing in disguise, for the makers realised that 
if the trade was to survive and prosper, they had to “‘take 
their coats off and set their house in order.” It is satis- 
factory to be told that our tin-plate trade isin a sounder 

ition than it has ever occupied before, in spite of the 
inevitable ups-and-downs. They estimate that there are 
400 mills at work, turning out 14,000,000 boxes per year. 
They give the prices which ruled during 1904, and the 
exports for the last three years. The total exports were the 
following :—312,206 tons in 1902 ; 292,800 tons’ in 1903 ; 
and 359,510 tons in 1904. Messrs. Sims and Coventry 
hope that,the makers will take advantage of their present 
rosperity to improve their plant where required. As 
ar as they can forecast_for 1905, it seems likely, in the 
absence of international’ complications, to be a year of 


steady, good trade. 


In his presidential address to the Institute of Marine 
Engineers, the Hon. C. A. Parsons, C.B., dealt with the 
past, a. and future of the steam-engine. He pointed 
out that James Watt had clearly enunciated the prin- 
ciples governing the expansive action of steam, but it was 
impossible to apply these to the fullest extent in a recip- 
rocating engine. In a warship at full power the ratio 
of expansion was only 5} to1, and in economical triple- 
expansion mercantile engines about 25 to 1. Neverthe- 


were effected, 
| 


From the experience gained he thought that ulti- 
mately the turbine would supersede reciprocating en- 
gines in all vessels of over 16 knots speed, ond po | 

t might 


5000 indicated horse-power and upwards. 


|} also be used for vessels of but 13 knots speed, if of 


20,000 tons and upwards, and perhaps even in slower 
vessels as time went on. As matters stood, about one- 
fifth of the total steam tonnage of the world was suitable 
for propulsion by steam-turbines; and as improvements 
this fraction would tend to increase. 
Tn vessels of the tramp class he suggested that a com- 
bination of reciprocating engines and exhaust steam- 
turbines might prove suitable. In such vessels running at, 
say, a 10-knot speed, the number of revolutions must be 
low, because a certain disc area of propeller and a certain 
number of square feet of blade area were necessary in 
order to avoid excessive slip. It had been found by ex- 
periment that the pitch ratio could not be much less than 
0.8 without incurring an excessive loss from the skin 
friction of the blades. On the other hand, to obtain a 
reasonable economy from the steam.turbine, a certain 
bucket speed was requiréd, and if the revolutions were 
low, both the diameter and the number of rings of 
blades must be increased in order to maintain economy. 
The result was that for a 10-knot speed the number of 
rows became inordinately great, and the weight and cost 
became excessive. By fitting reciprocating-engines in 
conjunction with exhaust steam-turbines the difficulty 
could be overcome, with an economy superior to the best 
tramp steam in existence. The turbine would receive.the 
steam at about 7 lb. absolute, and expand it down to the 
condenser pressure. The gain effected would be 15 to 20 
per cent., or of the same order as that. obtained in the 
advance from the compound to the triple engines. 


At a recent meeting of the Camera Club, Professor 
J. A. Ewing, LL.D., F.R.S., gave a lecture on “ The 
Structure of Metals.” In the course of his remarks, he 
said that the study of metallic structures by the aid of the 
microscope had now become a very important factor in 
mechanical engineering, and users of steel and other 
metals had come to regard the microscope as one of their 
most valuable accessories. He proceeded to show on the 
screen several specimens of iron and cadmium, magnified 
to some hundreds of diameters, and called attention to 
the various patches of which the structure was made up. 
Each patch or crystal had a perfectly regular system of 
tactical arrangement, but the texture differed from patch 
to patch. The crystalline structure within each indi- 
vidual grain was uniform, but there was no sort of regu- 
larity about the form of the boundary of the grain itself. 
Professor Ewing explained this problem’ by using an 
analogy. If a number of children in a nursery wero 
supplied with an unlimited number of brickbats, and were 
allowed to build by placing them side by side in a regular 
tactical arrangement, leaving it to chance as to the 
direction in which each child put down his first brickbat, 
it would be obvious that there would be nothing to check 
the Ee of each pile until it came into contact with 
neighbouring piles. Thus, while each child’s pile was 
uniform in itself, its boundary would be an entirely 
capricious one, depending upon its relation to its neigh- 
bours. The same thing happened in the crystallisation of 
a metal. The outline of each regularly-formed crystal 
depended upon its accidental meeting with other crystals. 
Turning to the effects of strain upon metals, Professor 
Ewing showed a micro-photograph of the fractured end of 
aniron bar. Here, in spite of the general irregularity, 
the grains showed a predominating tendency to be longer 
in the up-and-down direction than in the direction across. 
The up-and-down direction was the one in which the iron 
had been strained previous to fracture. By means of 
suitable arrangements, Professor Ewing and his co- 
workers were able to observe the process of extension 
in one particular grain. During the straining the 
grain became marked by fine black lines, somewhat 
resembling the crevasses in a glacier, although there 
was no actual breach of the metal during these pre- 
liminary stages of straining. The explanation was that the 
lines did not represent cracks, but simply slips, in which 
a of the crystal had suddenly slid over one another, 
eaving a series of steps, occurring not simultaneously, 
but successively. The lecturer next ed to give 
examples of fatigue in metals. After repetitions of 
acertain strain in astraining machine, lines began toshow 
themselves in certain of the crystals. After 60,000 repe- 
titionsa band of blackness made its appearance, showin 
that fatigue had at last begun to cause failure, although 
there was no trace of the crack’for several thousand re- 
petitions. The gradual process of fatigue produced a sort 
of disintegration of the crystal. The lecturer also touched 
upon the remarkable property of ‘‘ crystal re-growth ” 
which went on in metals under certain conditions. This 
process, which proceeded slowly at atmospheric tempera- 
tures, was accelerated when the temperature was slightly 
raised. He had taken a piece of lead, crushed it in an 
hydraulic press until no single crystal of more than the 
most trifling size remained, and then let it rest for two 
or three days at a temperature of somé 200 deg., after 
which time some comparatively large crystals had re- 
formed themselves. 








Mancuester Sure Cana.—The revenue of the Man- 





less, with steam at 200 lb. pressure, and 27 in. vacuum, | 
the volume at the lower pressure was 100 times that at | 
the high, so that even in mercantile vessels the principle | 
of expansion was not pushed to its limit. With a steam- | 
turbine the steam could be fully expanded, and trials | 
with a number of different vessels showed that the | 
turbines were economical, not only in the first little 





mining machinery forwarded to Australasia. 


experimental Turbinia, running at 32 knots, but also | 





chester Ship Canal last year beat the record. In the first 
year following the opening of the canal the receipts were 
97,0002. in round figures. In 1895 they stood at 137,000/, ; 
in 1897 they advanced to 204,000/. ; and in 1901 to 300,000/. 
Last year they amounted to 414,000/, The working ex- 
penses have experienced a considerable increase, but the 
net revenue now stands at 180,000/. per annum, as com- 
pared with 58,0007. per annum in 1898, . 
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TRIPLE-EXPANSION PUMPING-ENGINE AT CHESTNUT HILL, BOSTON, MA 


CONSTRUCTED BY THE ALLIS-CHALMERS COMPANY, ENGINEERS, MILWAUKEE, U.S.A. 


(For Description, see Page 132.) 




































































JAN. 27, 1905. ] 


ENGINEERING. 








AGENTS FOR “ENGINEERING.” 


Austria, Vienna: Lehmann and Wentzel, Kirntnerstrasse. 

BrusssE1s : E. F. Satchel, 8, Rue Capouillet. 

Care Town : Gordon and Gotch. 

Eprinsure@u : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque; E. M. Terquem, 31>is, Boulevard Haussman. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 

GERMANY, Berlin: Messrs. A. Asher and Co., 13, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Co. (for 
Advertisements). 
Laila: 5 A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Giaseow : William Love. 
Inp1A, Calcutta : Thacker, Spink, and Co. 
mbay : Thacker and Co., Limited. 

Irauy : U. Hoepli, Milan, and any -Office. 

LIVERPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

Norway, Christiana: Cammermeyer’s Boghandel, Carl Johans 
Gade, 41 and 43. 

New South Wa es, Sydney: Turner and Henderson, .16 and 18, 
Hunter-street ; Gordon and Gotch, George-street. 

New Zeauand, Wellington, Christchurch, and Auckland : 

Gordon and Gotch, Prop., Limited. 

QUEENSLAND (SoutH), Brisbane : Gordon and Gotch. 

(Nort), Townsville : T. Willmett and Co. 

RorrerDaM : H. A. Kramer and Son. 

Soutu AustraLia, Adelaide : W. C. Rigby. 

Untrep States, New York: W. H. Wiley, 43, East 19th-street. 

Chieago : H.-V. Holmes, 957-958, Monadnock Block. 

VicroriA, Melbourne: Melville, Mullen, and Slade, 261/264, Collins- 
street ; Gordon and Gotch, Limited, Queen-street. 

We beg to announce that American subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
JOHNSON, at the offices of this journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H, Wiley. 43, East 19th-street, New York, 
and Mr. H. V. Holmes, 957-958, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are : 
For thin (foreign) paper edition, 11. 16s. Od.; for thick (ordinary) 
paper edition, 2/. 0s. 6d. ; or, if remitted to agents, 9 dollars for 
thin and 10 dollars for thick. 


ADVERTISEMENTS. 
The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside es may obtained on a >. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be pummteek 
Advertisements intended for insertion in the cur- 
rent week's issue must be delivered not later than 
5p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Tuesday afternoon 
in each week. 


SUBSCRIPTIONS, HOME AND FOREIGN. 
ENGINEERING can be supplied, direct from the Publisher, 


post free, for twelve months at the following rates, payable in 
advance :— 





For the United Kingdom ............ 21 92 
» all places abroad— 

Thin paper copies ...... ... £1 16 0 

Thick e*'::  Svaacetoes £2 O 6 


All accounts are payable to *‘ ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union of London and Smith’s Bank, 
Limited, Charing Cross Branch.” Post-Office Orders should be 
made payable at Bedford-street, Strand, W.C. 

When Foreign a are sent by Post-Office Orders, 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete copies 
through newsagents are requested to communicate the fact to the 
Publisher, together with the agent’s name and address. 

Offices for Publication and Advertisements, Nos. 
35 and 36, Bedford Street, Strand, London, W.C. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
any other publications bearing somewhat similar 
titles. 


TELEGRAPHIC AppREssS—ENGINEERING, LONDON. 
TELEPHONE NuMBER—3663 GERRARD. 








CONTENTS. 
PAGE 


PAGE ’ 
The Anatomy of Bridge- | Steel-Making in Japan .... 122 
work. No. IV. (Iilus.) .. 103|| London Electric Railways. . 123 


The Institution of Mechani- American Shipping Sub- 
|| sidies 


cal Engineers | 
The Continental Fire Ser- || Naval Expenditure and the 
vice (Illustrated)........ 107|| Volume of Trade 
Motor-Boats at the Paris | Notes 
Automobile Show (Ji/us.) 111; Submarine Telegraph En- 
High-Speed Facing - Points | es PS ea eee 126 
_Clllustrated) ............ 114, Royal Meteorological So- 
Year-Books and Annuals .. 115|| ciety .... 126 
The Phenix Electrically - | The River Hooghly 126 
Driven Sensitive Drill (/1- | Large Masonry Arch Bridges 127 
lustrated 116||‘‘The Properties of British 
| Stand Sections” 
117| | Shipbuilding and Marine 
| ineering in 1904 
J 117||\The Wagner Single-Phase 
Notes from the United States 117||_ Motor (/Uustrated) 
Notes from the North...... 118 || Industria] Notes .......... 
Notes from South Yorkshire 118 | American Pumping-Engines 
Notes from Cleveland and || (Illustrated) 1 
_ the Northern Counties .. 118|, Some Impressions of Ameri- 
Notes from the South-West 119|| can Workshops 134 
Miscellanea......... sesvees 119; American Planing-Machine 134 
Equipment || Test of a Destructor 1 
of an Engineer .......... 121 | Catalogues 
With a Two-Page Engraving of THE EQUIPMENT OF 
THE VIENNA FIRE BRIGADE. 


124 


125 
125 


ECF ee 127 
Cutting Machine (Jllus.).. 
Sewage Works at Karachi 

and at Douglas .......... 


128 


NOTICES OF MEETINGS. 


Tue Surveyors’ Instrrurion.—Monday, January 30, at 8 p.m., at 
the Institution, the discussion on the —— read by Mr. Stenning 
and Mr. Menzies, entitled ‘‘ Urban and Rural By-Laws, and Sug- 
gested Amendments,” and “ Building By-Laws in Rural Districts,” 
will be resumed. 

Society or Arts.—Monday, January 30, at 8 
letture. “ Reservoir, Stylographic, and Fountain Pens,” by Mr. 
James P. Maginnis, Assoc. M. Inst. C.E., M. Inst. Mech.E. (Lec- 
ture II.) Tuesday, January 31, at 8p.m. Applied Art Section. 
“Caligraphy and Illumination” (two papers), by Mr. Edward 
Johnston and Mr. Graily Hewitt. Mr. Lewis Foreman Day, vice- 
president of the society, will preside. Wednesday, February 1, 
at 8 p.m., ‘‘ The Navigation ofthe Nile,” by Sir William H. Preece, 
K.C.B., F.R.S. Sir Robert Hanbury Brown, K.O.M.G., will 
preside. 

Tue Farapay Socrery.—Monday, January .30, at .8 p.m., in the 
Library: of the Institution of Electrical Engineers, 92, Victoria- 
street, S.W. The following papers will be read :—‘‘ Mass Analyses 
of Muntz’s Metal by Electrolysis, and Some Notes on the Elec- 
trolytic Properties of this Alloy” (illustrated), by Mr. John G. A. 
Rhodin, F.LC.; “On the uilibrium between’ Sodium and 
Magnesium Sulphates,” by Mr. R. Beckett. Denison, B.Sc., Ph.D. ; 
“ Refractory Materials.” by Mr. E. Kilburn Scott, M.I.E E. 


m. Oantor 


Tue Institution oF Civil Exeingers.—Tuesday, Jan 81, at 
8 p.m. Paper to be submitted for discussion :—‘* Floatin; ks,” 
by Mr. Lyonel Edwin Clark, M. Inst. C. E..—Students’ visit, Wed- 


nesday, February 1, at 2.30 p.m., to the National Physical Labora- 
tory, Bushy House, Teddington. Train from Waterloo (South 
Station) to Teddington, 1.40 p.m. 

Tue IsstituTe oF Sanitary Ena@ingers. — Wednesday, Feb- 
ruary 1, at 7 p.m., in the Members’ Room of the’ Institute, the 
President, Mr. J. A. Crowther, A.M.1I.C.E., will deliver his presi- 
dential address and paper to the members off‘ The By-Laws.” 

RONTGEN Gocunry,--Theweder, February 2, at 8.15 p.m., at 20, 
Hanover-square, Dr. Clarence A. Wright will read a paper on 
‘*Some Points in the Construction of a High-Frequency Machine,” 
and will show probably some novel exhibits. Messrs. Newton and 
Son will show ‘‘ Dr. Thurstan Holland’s X-ray Diaphragm Com- 

ressor.” 

Tue Junior Institution or Enoingers.—Friday, Feb 3, at 
8 p.m., at the Westminster Palace Hotel, a paper on ‘“‘ Recent 
Developments in Electric Lighting” will be read by Professor 
H. T. Davidge, Wh. Sc. (Member). 

Roya Instirution or Great Britain.—Friday, February 3, at 
9 p.m., Professor T. Clifford Allbutt, M.A, M.D., LL.D., D.8c., 
F.R.S., on “ Blood-Pressure in Man.” Afternoon lectures next 
week :—Tuesday, January 31, at 5p.m. Professor L: C. Miall, D.Sc., 
F.R.S., on “‘ The Structure and Life of Animals.” (Lecture III.)— 
Thursday, February 2, at 5 p.m. Professor W. Schlich, Ph.D., 
C.LE., F.R.S.,.on “ Forestry in the British Enipire.” .(Lecture I.) 
-- Saturday, February 4, at 3 p.m., Sir Alexander Mackenzie, 
Mus. Doc., D.C.L., LL.D., on ‘“‘ The Bohemian School of Music,” 
with musical illustrations. (Lecture I.) 

READING - Cases. — Reading - cases for containing twenty -six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 


ENGINEERING. 


FRIDAY, JANUARY 27, 1905. 


THE INTELLECTUAL EQUIPMENT OF 
AN ENGINEER. 

Wuart is education? What are its objects ? These 
are questions, one would suppose, not difficult to 
answer ; and yet, if we follow current controversy, 
how different, how contradictory,appear the opinions 
of those claiming to speak with authority on the 
subject. Education, the dictionaries tell us, is in- 
tended ‘‘ to fit youth for usefulness in their future 
situations,” to prepare them for the great battle of 
their lives. How often do the autocrats of educa- 
tion, the schoolmasters and high college authorities, 
bear this in mind? Do the framers of examination 
papers ever think of it ? No class suffers more from 
education that is imperfect—that does not fit them 
for future situations—than engineers. They have to 
battle with hard facts, the inexorable laws of Nature, 
that take no count of conventionalities, and which 
award for their infraction certain punishment. 
Surely, then, the education to fit engineers ‘‘ for 
usefulness in their future situations” should be 
directed to give knowledge of Nature’s laws, to be 
acquired before the business of life makes the 
learning difficult, or, in some cases, impossible, 

Somewhat over a year ago we referred to an 
address delivered by Sir William White at West 
Ham on the ‘‘ Education of an Engineer,”* in 
which he laid down, with a lucidity and force that 
characterises all his utterances, what should be the 
training of those who contemplate an engineering 
career. On Saturday last we had the pleasure of 
listening to another address which he delivered on 
the same subject. We do not propose to dwell on 
it at any great length, because we feel sure that 
our readers would be so in accordance with what 
was said that to quote fully would be like preach- 
ing to the converted. The address was delivered 
to the students of the engineering section of the 
Battersea Polytechnic ; a number of youths mostly 
employed in works of the district, and endeavouring 
to fit themselves for the higher work. of their call- 
ing by attending evening classes. We should judge 








from observation that good seed never fell on more 


| See ENGINEERING, vol. Ixxvi., page 335. 








fruitful soil. The close attention, the spontaneous 


heartiness of the applause, checked at once when 
it was seen there was more to add—and there is no 
greater compliment a speaker can receive—testified 
to the earnestness of the audience ; which, in turn, 
was witness to the excellent management of the 
Institution. It must have been a gratifying even: 
ing to the Principal, Mr. Wells,.and.also to Mr, 
Dugald Drummond, who.has-done so much for.the 
Battersea Polytechnic, and who was chiefly instru- 
mental in arranging for the address.. 

Sir William White has a threefold claim to speak 
with authority, on. the subject: he has been a 
student, a teacher, and a man practically engaged 
in the exercise of the profession to which he was 
trained. The great part he has played in the latter 
réle.has, perhaps, sumewhat obscured his fame in 
the two former ; but those whose memories carry 
them far enough will call to mind the brilliant 
successes of his student days; and there must be 
many of his former. pupils who remember with 
gratitude the way of. instruction was made easy 
for them by his clear explanations and apt illustra- 
tions of the principles of naval architecture. Those 
who did not enjoy, these advantages may obtain 
them at second hand from the book he wrote as the 
outcome of the lectures at Greenwich,* a work 
which has more than once been reviewed in our 
columns as it has passed through successive 
editions. 

Here, then, we have one who speaks» with an 
authority far above that of schoolmen and theorists 
without facts ; one who, without adventitious aid, 
has climbed to the very summit of. his profession. 
It is worth inquiring what advice such a man had 
to offer to. those young men who claimed his sym- 
pathy by the memory of forty years ago:; when he, 
too, was feeling to shape his course over the un- 
charted sea of life for that fortunate country which 
or ever hopes to find beyond the horizon. 
What plan of education did the great Director, of 
Naval Construction map out for his expectant 
audience ? 

He spoke first of those moral qualities which 
direct the career of successful men in every walk 
of life. These remarks were appropriate to his 
audience, the earnestness of the speaker making 
them doubly impressive. They would lack this 
advantage reproduced in print. His great lesson, 
which is relative to the subject we have under con- 
sideration, was the need for suitable education ; 
and that, he pointed out, consisted of a proper 
scientific training. No one can become an engi- 
neer, in the proper acceptation of the word, unless 
he is a practical mathematician. For creative work 
of a satisfactory and certain nature mathematics 
are necessary. Physics, or what used to be called 
‘*natural philosophy,” forms a needfyl-part of the 
engineer’s equipment, for more and more every 
day the old border-line between engineering and 
physical science is being narrowed. The introduc- 
tion of electricity as a great factor in doing the 
world’s work emphasises this point. In some 
branches of engineering a knowledge of os 
is a necessity; and it would be useful in all, 
for metallurgical knowledge, which means know- 
ledge of the substances the engineer employs, is 
founded on chemistry. Here, again,.a dividing 
territory is being absorbed ; for now, in the light of 
fuller knowledge, it is difficult to tell where what 
is accepted as chemical action ends and physical 
influence begins. Geology is evidently an essential 
branch of education for the mining engineer, and 
also for those who have to do with large undertakings 
in what is more particularly known as civil engi- 
neering, such as railway and canal construction, 
or the making of docks and designing of water 
works ; whilst even biology, or the science of life, 
which at first sight. might be supposed to be far 
removed from the engineer’s concern, is now 
necessary for those who would attack the question 
of sewage-disposal, or other problems in the im- 
portant field of sanitary science. 

Such in brief are the impressions we brought 
away after listening to Sir William White’s ad- 
dress. It has not yet been printed, but it will be, 
and distributed amongst the members of this section 
of the Battersea Polytechnic. To profit by the 
scheme of instruction thus laid down it would be 
necessary, as the address pointed out, that the 
student should be prepared by.a good secondary 
education ; an essential factor to national pro- 


* **Manual of Naval Architecture.” London: John 


| Murray. 
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sperity which is :nost eminently worthy of the 
attention of the authorities. Without it, ‘to 
attempt higher education is like trying to build 
a brick house ‘without mortar, and before the 
foundations’ have been put in. It will be 
evident that the programme laid down for the 
engineering student can only be gone through 
satisfactorily, so as to be of working use, by 
means of diligent study extending over a con- 
siderable period of time. There is so much to 
learn, such a vast amount that must remain un- 
known, that every hour of a too brief period is of 
the utmost value. The whole of the student’s 
working endcavour—we need say nothing of the 
necessary hours for exercise and recreation—must 
be bent to the one end of gaining knowledge that 
will help him in his career, and of training his 
mind to the state of most useful application of 
such knowledge. 

It is in the latter respect that the disputatious 
point arises. There can be no question, we sup- 
pose, that in designing, say, a new kind of heat 
engine a knowledge of thermo-dynamics will more 
tend to a successful issue than an acquaintance 
with the intricacies of Greek grammar; but even 
the laws of thermo-dynamics are useless without 
the intelligence to apply them. The latter, we are 
told, is just what we cannot get unless we learn 
Greek (not necessarily understand it), or, at the 
least, Latin. That, in brief, is what those who 
govern in the strongholds of what claims to be the 
very highest education have been telling the British 
public for the last few weeks. We read letters 
that have appeared in the Press, or speeches in the 
councils of the two great Universities, and rub our 
eyes ; wondering if the last three or four centuries, 
with their harvest of enlightenment and invention, 
are not anidle dream ; a vision from which we are 
waking toanage in which all learning is centred in 
monasteries, apd all known literature the legacy of 
ancient Greece and Rome; an era in which the 
application of science to industry is not needed in 
order to feed, clothe, and house the over-crowded 
population of a country enclosed within narrow 
geographical limits. 

The point on which this great debate has been 
raised is whether or not Greek should continue to be 
a compulsory subject at Cambridge for the previous 
examination, generally known as the “ little-go.” 
The question was brought before the public by an 
article in the Times, by ‘‘ A Resident,” dealing with 
the necessity for retaining Greek at Oxford; and 
designed to influence the Seg. decision in 
favour of its retention at the sister University. 
This article was characteristic of many of its kind. 
Those who are in favour of change are described as 
‘* inevitably malleable by a not always enlightened 
section of the public,” and as ‘‘a section only of 
scientists allied with persons who dare not vote 
against any proposal labelled ‘Liberal.’” ‘A 
Resident” quotes some ‘‘ scientists” in support of 
his views ; or, rather, he does not quote them, but 
merely gives their names as upholding his views. 
One of the most distinguished, Charles Darwin, is 
no longer with us to confirm or deny the allegation, 
* ut, fortunately, he has left records of his opinions 
on this subject, and his son has promptly put them 
forward. ‘‘ Nothing could have been worse for the 
development of my mind,” Charles Darwin says, in 
his ‘‘ Life atid Letters,” ‘than Dr. Butler’s school ; 
it was strictly classical, nothing else being taught, 
except a little ancient geography and history.” 
Again, in 1867, he wrote: ‘‘I am one of the root 
and branch men, and would leave classics to be 
learnt by those alone who have sufficient zeal and 
the high taste requisite for their appreciation.” 
That is the man ‘* A Resident” brings forward as 
having regretted not having learnt Greek ! 

One would think that the advocates of reform 
at the two great Universities vere putting forward 
a very modest demand. They ask that science 
students may be admitted to the University with- 
out passing an examination in Greek, for which 
some other subject might be substituted. A similar 

roposal has been 7 at Oxford, and the 
Cacnaain are marshalling all their forces to defeat 
it at Cambridge. The latter is the University to 
which most engineers desire to send their sons, as 
it is the one more fully devoted to mathematical 
studies, and has, moreover, special facilities for 
a scientific course in engineering. 

It might be said that if engineers object to spend 
time and labour on learning the Greek language, 
they need not go to Oxford or Cambridge, as 
there are other educational institutions where 





Greek is not compulsory for a pass examination. 
That is very true, but the two great Universities of 
England are ‘‘a national possession,” as has been 
said recently ; and, moreover, they aim at attracting 
the highest intellects of the country. Their ancient 
traditions, their prestige, and their organisation— 
all of which are a part of ‘‘ the national possession” 
—enable them to succeed in this to an unrivalled 
degree; and no institution has a right to absorb the 
most valuable possession of the nation unless it 
turns it to the best account. There is one circum- 
stance which it would be well for the Universities 
to remember. If they do not provide for the 
educational need of the youth of the country, their 
place will be taken by other establishments that 
are conducted on a more practical system. There 
may be no sign of this at present, but there are 
rivals growing up which have not yet come to matu- 
rity. Oxford and Cambridge bestow a social prestige. 
Men who have made money in business send their 
sons to the two Universities in order that they may 
receive the cachet of gentility which wealth alone 
cannot confer. But we are entering on an era of 
industrial competition more strenuous than any 
which the world has yet seen, and there is now less 
room for social tags and ornaments in education. 
The old order of permanence is fast passing ; the 
successful business of to-day may be eclipsed 
to-morrow by one conducted on more advanced 
Creu pram The future heads of manufacturing 

ouses cannot afford to continue on ancient lines, 
resting, as of old, only upon established reputations. 
The firm that does not progress goes back ; more 
and more every day is the application of scientific 
method becoming a necessity for advancement in 
productive industries. It may be that the councils 
and senates of the two ancient Universities will say, 
‘*We have nothing to do with industries ; trade and 
money-making are things we do not recognise” ; 
but it is through trade, and the money made 
by it, that the roll of the Universities has been 
so largely increased in later times, and their import- 
ance thus enhanced. Trade is the great factor in 
the country’s prosperity, and if the Universities of 
Oxford and Cambridge trust alone to the landed 
interest and professional classes, they will fall to 
positions of secondary importance. There are 
arising other universities, some of which have 
already diverted much wealth that might have 
supplemented the waning incomes of the ancient 
colleges had attention been turned to a more prac- 
tical scheme of education. 

We do not propose at the end of an article such 
as this to consider at length the burning question 
of the utility of such Greek as is needed for re- 
sponsions at Oxford, or the previous examination 
at Cambridge. It is acknowledged that it is not 
sufficient to enable the language to be read with 
understanding. Dr. James, the Head-Master at 
Rugby, one of the staunchest supporters of 
Greek, acknowledges more than this. He says: 
—‘ The minimvm of Greek requisite for a 
university degree is of comparatively little direct 
value to those who have, for one reason or another, 
to be content with that minimum.” <A committee 
formed to oppose the suggested change takes, how- 
ever, a different view. ‘* There is ample evidence 
from many sources which demonstrates the value 
of Greek, even to those who do not continue their 
study of the language beyond the previous exami- 
nation ;” but then the circular from which we 
quote urges the University to neglect ‘‘ utilitarian 
considerations,” so we may suppose that the non- 
reforming committee look on a knowledge of any 
part of Greek as an end in itself. This view 
receives support from another statement of the 
committee, ‘*‘ that if the proposal” (to abolish com- 

ulsory Greek) ‘‘is accepted, the price which will 

id for that acceptance will be the extinction 

of Greek in many schools, and serious injury to the 

study in others.” Dr. James advances a similar 

argument. ‘‘If it” (Greek) ‘‘ be not required fora 
degree, it will cease to be taught.” 

We could, did space permit, quote other autho- 
rities to the same effect ; and did we accept their 
arguments, we must allow that this incomparably 
valuable subject—the study of Greek—will die a 
natural death unless those who follow it are forced 
to do so by compulsion, as Russian reservists are 
driven to the ranks by the knout. 

There is one piece of practical evidence which the 
humanists are never tired of bringing forward, and 
which we will notice before we close. We are 
told that the great men of the intellectual classes 
in this country, whether of the Senate, the Church, 


law, medicine, or philosophy, have been trained in 
the school of classics. This may be true; but to 
discount this argument, it is only necessary to re- 
member that up to recent years a classical education 
was the only higher education possible. Even in 
the present day it is difficult—impossible in the 
great majority of cases—for a parent occupying a 
position above that of the working classes to avoid 
his son being taught one or both the dead languages 
—Latin or Greek—in a school where the pupil would 
meet with fellow-students of his own class. The 
great rewards in scholarships are for classics ; school- 
masters are by no means blind to the advantages 
of advertisement ; and they know that the most 
effective is a long list of ‘* honours” won by 
their pupils. Nowhere more than at the period of 
education are the many sacrificed to the few. We 
are also told that the boys who are on the classical 
side are more successful than those who take up a 
science course; but, again, we must remember 
that school successes are determined by the arti- 
ficial test of examinations, a test which bears too 
little relation to the qualities needed in most of the 
real business of life. The schoolmaster often can- 
not look beyond his school. The learning of lessons 
is to him an end in itself, not a means to an end. 

The arguments that could be advanced for and 
against the study of classics are, however, endless. 
To us it seems, we must candidly confess, almost 
an insult to a man’s understanding to ask him if 
he considers an acquaintance with two dead lan- 
guages equivalent to a knowledge of the great laws 
of Nature, upon which the action of the universe is 
based, and which rule the whole economy of our 
lives. 








STEEL-MAKING IN JAPAN. 


Encineers and steel-makers in Europe and 
America have been watching with interest the 
progress which the Japanese are making in iron 
and steel productions and in mechanical engineering. 
There are now numerous establishments of all kinds 
in Japan in which engines and machines of great 
variety and design are inade, and the workmanship 
is, on the whole, very creditable. Various 
attempts have been made to develop the manufac- 
ture of iron and steel, as it was recognised that it 
lay at the foundation of every department of engi- 
neering, but hitherto the experiments cannot have 
been said to have been very successful. Either the 
position of the works was badly chosen for the 
supply of raw materials, or those who were placed 
in charge were deficient in that practical experi- 
ence which was necessary for good results. The 
largest undertaking of the kind is that established 
by the Government near Wakamatsu, an excellent 
harbour in the north-western corner of the island of 
Kyushu, ten miles from the important port of Moji. 
They are connected by a branch to the main line of 
the Kyushu Railway, and are in the neighbourhood 
of the most abundant and cheapest coal-producing 
districts in Japan. Moreover, they are conveni- 
ently situated for the importation of iron ore from 
China, and already arrangements have been made 
for supplies being obtained from that country. This 
is true not only with regard to the raw materials 
required in iron and steel manufacture, but also for 
many other departments, and the Japanese are able 
to work up these materials into manufactured 
products, and sell them at a lower rate than the 
Chinese products of the same kind. 

The iron and steel works were designed on a very 
ambitious scale, and they include departments for 
(1) pig iron, (2) steel, and (3) rolling-mills. The first 
is fitted with coke ovens and blast-furnace plants, 
the second his mixed Bessemer and open-hearth 
plants and a steel foundry, and the third, blooming 
and rail mill; large, middle, and small bar mill; sheet- 
mill, and middle and large plate mill plant. In addi- 
tion, there are a central pumping station, an electric 
power station, repair-shops, iron foundry, pattern 
and boiler shops, smithy, and chemical and 
mechanical laboratory. Everyone of these is provided 
with a complete outfit of all the necessary machinery 
and appliances, all of the most modern and efficient 
types of European manufacture: in short, an attempt 
was made to put down a large establishment, com- 
= in every detail, and which should embody the 
atest Western experience. In other parts of the 
world such works, as a rule, have developed by a 
natural evolution as experience was gained and 
resources increased, and it would have been better 
if the Japanese had begun these works on'a more 
modest scale, and planned them in such a way as to 
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allow of their symmetrical extension. As in too 
many similar instances, it was found that the 
actual amount of money spent was much greater 
than that allowed for in the estimates, and that 
the manufactured products could be imported more 
cheaply than they could be made in Japan. Those 
in charge of the establishment were thus met with 
financial difficulties which seemed very serious, and 
for a time work was suspended. The Government, 
however, could not allow the money which had been 
invested in the works to be lost, and at the begin- 
ning of last year the Diet voted a considerable sum 
to tide over the difficulties, and efforts were made 
to complete t':e mechanical equipment and to train 
the workmen. At the commencement of the war 
the establishment was still in a preparatory stage, 
and not in a position to work satisfactorily. The 
war, however, has been the cause of special efforts 
being made to put the establishment into good 
working order. The war may last a considerable 
time, and during its continuance the imports from 
abroad cannot be relied upon. A conference was 
therefore arranged between Lieutenant-General 
Nakamma, the Director of the Works, and the 
military and naval authorities, and the general plan 
then decided upon was: first, that the foundry 
should manufacture war materials with its existing 
machinery as far as possible ; and, secondly, that the 
establishment should complete its machinery and 
plant with a view to manufacturing with Japanese 
raw materials all the iron and steel products which 
were necessary for the war. Thus the war may be 
the means of giving an impetus to iron and steel 
manufacture in Japan which would not have been 
possible in time of peace. 

In accordance with these arrangements, the 
establishment at Wakamatsu had executed 866 
orders for the army and navy at the time when the 
Director made his report. to the Budget Committee 
of the House of Representatives at the end of last 
year. In addition, it had manufactured, during 
the year, 25,000 tons of rails for the Séu]-Fusan 
and other railways, and over 6,000 tons of light rails. 

During the year the smelting furnaces were put 
in operation, and after some preliminary difficulties 
were overcome, they worked in a satisfactory 
manner, producing about 150 tons a day ; and during 
this year another furnace will be started, and the 
production largely increased. A _ steel - melting 
furnace was started in May last, and in November 
it turned out 3,000 tons of steel of very good quality. 
At present it is not possible to manufacture the 
armour plates required by the navy, or the metal for 
the barrels of rifles and for railway-carriage wheels, 
owing to the want of the necessary plant. A special 
establishment is, however, being started at Kure 
Dockyard, and it has been arranged that this, in 
co-operation with the Wakamatsu Foundry, shall 
manufacture all the steel necessary for the construc- 
tion of warships and firearms, and such goods as 
axles and bolts for railway purposes. It is also 
intended to manufacture telegraph wire, and for 
that purpose the Government has included in the 
budget for this year a sum of money for the neces- 
sary plant. 








LONDON ELECTRIC RAILWAYS. 
THE business of the world is conducted from a 
comparatively few great commercial centres, which 
owe their importance mainly to their ready accessi- 
bility, the efficiency, and consequently the import- 
ance, of each being similarly determined by the 
facilities for intercourse within the centre itself. 
Kvery great city at a certain period of its growth 
finds itself confronted with the same difficulty—it 
hss outgrown its means of internal communication 
~—end unless steps are taken to provide the dis- 
p:oportionately greater facilities of transport which 
a large community needs, the development of that 
ci'y must come to a standstill. How best to deal 
w'th the problem can only be decided with reference 
t. any particular case. No two cities are alike, 
ev'her in their requirements or in their physical 
conditions. In London, for example, we have a 
huge and ever-increasing area to be served, the 
congested portion of which is as large as many 
seond-rate cities; in New York the business 
nucleus is concentrated on a narrow peninsula, 
while in Liverpool, Chicago, and other cities, the 
radiation of the land traffic is confined to one side of 
the congested area on account of the water frontage. 
Further, any scheme of underground traffic is 
miluenced largely by the geological formations ; 
and, again, in Continental cities political and 








military requirements still further complicate the 
problem. 

An interesting review of what has been, and is 
being, done to relieve the congestion of traffic in the 
principal cities of the world was given by the Hon. 
Robert P. Porter in a paper read before the Society 
of Arts on Wednesday night. The paper was en- 
titled ‘* London Electric Railways,” although a 
considerable proportion of it was devoted to steam 
railways in the Metropolis as well as to the modern 
means of transit adopted in New York, Chicago, 
Boston, Paris, and Berlin—the considerations of 
the lines on which the problem has been attacked 
in these cities being used to emphasise the con- 
trolling influence of local conditions. London 
was the first city to adopt underground loco- 
motion, and is unquestionably the father of all 
such systems, whether tunnels or tubes. With a 
subsoil of good clay, it was evident very early 
that tunnelling was commercially practicable, and 
more than sixty years ago the first underground 
railway was projected. Seventeen years of agita- 
tion were required before Parliamentary sanction 
was obtained—in 1854 ; and though, even then, the 
construction was not commenced till 1860, three 
years later the line between Paddington and 
Farringdon - street was opened for traffic. Bit 
by bit this section was added to, until nearly 
a generation afterwards the ‘‘ Inner Circle ” 
was finally completed. Such progress may seem 
slow; but, as Mr. Porter pointed out, the whole 
history of underground transit shows a very 
protracted development. Paris has been occupied 
with its Metropolitan Railway for nearly half-a- 
century, New York spent half that time in talking 
before getting its Subway built, and Chicago was 
similarly dilatory in proceeding with its underground 
scheme, so that London, as the pioneer in such 
work, may well be excused its apparently leisurely 
progress. 

Tube railways were made possible by electric 
traction, and though the first tube-railway project 
met with very great opposition on account of 
all sorts of imaginary dangers, common - sense 
eventually triumphed, and the City and South 
London Tube from Stockwell to the City was 
opened for traffic on November 4, 1890. A com- 
parison of the principal features of this line for 
the half - years ending June, 1891, and 1904, 
show remarkable progress. The mileage has been 
doubled, the train-mileage more than trebled, and 
the receipts and the number of passengers carried 
have both been more than quadrupled. Six hun- 
dred trains are run per day, at 24- minute 
intervals ; and when the extension to Euston and 
the connections to the other tubes are open, 
the present 21 million passengers per annum 
will, Mr. Porter prophesies, be increased to at 
least 30 millions. The line already links up with 
two main steam railways, the steam underground 
system, and four tube railways, and when the 
extension is completed there will be connected in 
addition three main trunk lines of the country 
and two more tube railways. The second tube 
railway to be constructed was that between 
Waterloo and the City. It is about 1} miles long, 
and carries about 6 million passengers per annum, 
mitigating to some extent the consequences of the 
error of terminating the South-Western Railway 
on the south side of the river. The Central 
London Railway, perhaps the best known of the 
‘‘tubes,” was the next opened. Running from 
Shepherd’s Bush to the Bank, a distance of about 
6 miles, under the central stream of London traffic, 
it ranks as one of the most important means of 
underground communication in London. Before 
it was in operation, Oxford-street above it was 
traversed by an average of 550 vehicles per hour, 
a greater number than any other London street, 
but now the greatest volume of traffic flows along 
the Piccadilly. and Charing Cross route from 
Hammersmith and the City, and there has been 
keen competition between the rival companies 
desirous of securing this. It was on this. tube 
that the question of ventilation first became 
urgent. The draught caused by the motion of the 
trains in the tube was found inadequate, and it was 
supplemented by the action of a very large fan 
at Shepherd’s Bush, which completely renews the 
air in the tube twice over during the three hours 
when the traflic is stopped. The peculiar smell 
noticed at times is stated to be due to the surrounding 
clay, as the air is perfectly satisfactory both chemic- 
ally and bacteriologically. The last tube to be opened 
was the Great Northern and City, which came into 





operation about twelve months ago, and runs from 
Finsbury Park to Moorgate-street. It is larger in 
diameter than the other tubes, and, running as it 
does into the open air, the ventilation is exception- 
ally good. It is connected by subways with every 
other tube in London, and though yet in its infancy, 
is rapidly becoming recognised as an important 
part of the system. As regards the other tubes 
under construction, the Baker-street and Waterloo 
is expected to be open for traffic this summer, the 
Great Northern and Brompton later in the year, 
and the Charing Cross and Hampstead in about 
twelve months’ time... When these are finished, 
London will be provided with more additional 
stations than New York has been by its new sub- 
way ; and as thirty of them are in the congested 
districts, the street traffic should be materially 
relieved. 

In spite of the enormous capital cost—amounting 
to something like 16,000,0001.—of the new tubes, 
Mr. Porter sees no reason to doubt that they will 
earn a reasonable profit. All the termini of the 
important trunk lines will be connected up, and as 
these pour annually into London, some 300,000,000 
passengers, most of whom desire to proceed to 
other parts of the city, there is a large source of 
income to be exploited. The universal experience 
is that traffic increases proportionally to the 
facilities provided. During the last generation the 
journeys per head of the population of London have 
increased from 23 to 200; but even supposing the 
latter figure represents the maximum demand, 
which is unlikely, considering it is only half the 
journeys taken by an inhabitant of New York, the 
natural increase of the population will bring about 
200,000,000 fresh passengers to be carried by the 
end of the next ten years. In fact, while the new 
tunnels have been under construction 100,000,000 
potential passengers have come into existence. 

The electrification of the steam underground rail- 
ways is proceeding rapidly, and already part of the 
system is worked electrically. The power-house of 
the Metropolitan Company at Neasden is the largest 
in the kingdom owned by a single railway company, 
and that of the Underground Electric Railways 
Company at Chelsea is larger still, the dimensions 
of the building itself exceeding those of St. Paul’s 
Cathedral. 

Mr. Porter saw no hope of finality in the 
measures adopted to cope with the internal traffic 
of large cities until the cities cease to grow by 
reason of the industrial concentration, which has 
been the feature of the last century, giving place to 
av industrial migration which will be made pos- 
sible by the transmission of power on a large scale. 
He forebore to discuss the economic principles 
involved in the centralisation or otherwise of in- 
dustrial and residential populations, but stated 
that the evidence given before the Royal Commis- 
sion now investigating London traffic had disclosed 
a state of affairs most unprofitable to the railways, 
and in many ways disastrous to certain sections 
of Greater London. It is questionable whether 
the system of cheap fares enforced on the com- 
panies with the intention of benefiting the work- 
ing classes has not really had the effect of causing 
manufacturing industries to retain their position 
in London, which social and economic laws were 
tending to force into outside districts, where they 
could be carried on under better conditions. If this 
is so, the unnatural protection of the industries 
is indirectly responsible for the distress which has 
prevailed in the East End during the present 
winter. The decentralisation, which is the most 
likely remedy for improving the social conditions of 
the workers, is hindered by everything which tends 
to make the continuance of the present system 
possible ; and that other sections of the community 
should be burdened with the cost of artificially 
prolonging an undesirable system is as foolish as it is 
unjust. Apart, however, from this question, there 
is an enormous volume of traffic due to the legiti- 
mate activities of such a city as London, which con- 
gests the streets, and is in urgent need of relief. 
There can be no doubt of the full recognition of the 
need, and all the delay in meeting it is due to the 
difficulty and cost of the only means practicable. 
The extension of the tube system and the work of 
electrification of the Metropolitan lines are being 
pressed on with, though the cost will not fall far 
short of 30,000,000). The extension of electric 
tramways, both north and south of the river, the 
widening of the Strand, Fleet: street, and Piccadilly, 
the construction of Kingsway, with its subway 
for trams and foot. passengers, all indicate the 
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tremendous efforts made to cope with the situa- 
tion. The development of the single-phase motor, 
and the consequent avoidance of the necessity for 
the ‘‘third rail,” will give an impetus to the 
electrification of our suburban. railways, and do 
much to facilitate the handling of the morning and 
evening rush of _traftic. he practicability of 
working a suburban line on the single-phase over- 
head system is shortly to be tried by one of the 
railway companies, and if successful, there is no 
doubt that in a few years it will be adopted on all 
such lines, and the traffic problem of London will be 
rendered far less acute than at present. 





AMERICAN SHIPPING SUBSIDIES. 

From New York we have received the full report 
of the American Merchant Marine Commission. 
The cabled summaries, though fairly exhaustive, 
left two or three points obscure ; and it seemed 
the more desirable course to defer extended com- 
ment upon the proposals of the Committee until 
the authoritative document was in our own hands, 
Along with the report comes the text of the Bill 
which Congress will be asked to. pass for the resusci- 
tation of the country’s merchant marine. The 
measure, as it stands, is claimed by its advocates to 
be very moderate—one which will impose less charge 
upon the Treasury than some of the Subsidy Bills 
which have previously been before Congress, and will 
distribute its benefits among a much larger number 
of vessels, embracing practically all the steam and 
sailing ships now engaged in the foreign trade, 
and those to be built for that trade hereafter, as well 
as the vessels engaged in the deep-sea fisheries. 
As to the imposition of a less charge upon the 
Treasury, that is a doubtful point ; but the aim 
of the Commission has apparently, been to unite 
as many diverse, interests as possible in support of 
the measure. Three classes of subsidies, or ‘‘ sub- 
ventions,” as they are called by the Commission, 
are proposed. The first is a provision for the pay- 
ment to officers and seamen of the'merchant marine 
service, who are American citizens, or who may 
have declared their,intention to become such, and 
who may be enrolled as naval volunteers, ‘ re- 
tainers” ranging from 100 dols. annually for a 
master or chief engineer of a vessel of 1000 gross 
tons or over, to 25 dols. annually for a seaman and 
15 dols. for a boy. The second form of subsidy is 
the proposed payment, ‘‘in the interest of national 
defence, and for the performance of public ser- 
vices,” of direct bounties to vessels based on their 
tonnage and the length of their employment in 
the foreign trade or in deep-sea fisheries during 
the year. Vessels engaged in the foreign trade or 
in the deep-sea fisheries for a period of twelve 
months are to receive 5 dols. per gross registered 
ton ; those so engaged nine months or over, but 
less than twelve months, 4 dols.; and those so 
engaged six months or over, but less than nine 
months, 2.50 dols. In order to secure these 
subsidies owners are required to enter into con- 
tracts with the Secretary of Commerce and Labour, 
agreeing that their vessels may be taken for the 
national defence or for public service at any time 
upon payment to their owners of their actual 
value ; that such vessels are to carry United States 
mails free of charge when required by. the Post- 
master-General to do so; that upon each departure 
from a United States vort at least one-sixth of the 
crew shall be American citizens ; that a steam vessel 
shall maintain, during the period employed, a classi- 
fication of class A 1, or a sailing vessel that of class 
A 14; that all ordinary repairs shall be made in the 
United States, except when the vessel may require 
docking, and there is not an American dockyard 
within 500 miles ; and that the vessel, after July 1, 
1907, shall have at least one-eighth of her crew 
enrolled in the Naval Volunteers, and after July 1, 
1911, at least one sixth. The third form of sub- 
sidy is the proposed payment of compensation for 
the carrying of mails upon specified routes as 
follows :—From an Atlantic port of the United 
States to Brazil, in ships of not less than 14 knots, 
not exceeding 150,000 dols. per annum for a monthly 
service, or not exceeding 300,000 dols. per annum 
for a fortnightly service ; from an Atlantic port to 
Uruguay or Argentina, in ships of not less than 14 
knots, not exceeding 187,500 dols. per annum for a 
mouthly service, and 375,000 dols. for a fortnightly 
service ; from an Atlantic port to South Africa, in 
ships of not less than 12 knots, not exceeding 
187,500 dols. for a monthly service, and 375,000 dols. 
for a fortnightly service ; from a port in the Gulf 





of Mexico to Brazil, in ships of not less than 12 
knots, not exceeding 137,500 dols. wd annum for a 
monthly service, and 275,000 dols. for a fortnightly 
service ; from a port in the Gulf of Mexico to 
Cuba, in ships of not less than 14 knots, not 
exceeding 75,000 dols. for a. semi-weekly ser- 
vice ; from a port in the Gulf of Mexico to 
Central America, in ships of not less than 12 knots, 
not exceeding 75,000 dols. for a weekly service ; 
from a Pacific port, vid Hawaii, to Japan, China, 
and the Philippines, in ships of not less than 
16 knots, not exceeding 300,000 dols. for a monthly 
and 600,000 dols. for a fortnightly service ; from a 
Pacific port to Japan, China, and the Philippines, 
in ships of not less than 13 knots, not exceeding 
210,000 dols. for a monthly service, and 220,000 dols. 
for a fortnightly service ; and from a Pacific port to 
Mexico, Central America, and Panama, in ships of 
not less than 12 knots, not exceeding 120,000 dols. 
per annum for a fortnightly service. The same 
requirements as to the enrolment of portions of 
the crews as naval volunteers are made as for 
vessels receiving the tonnage subsidy. 

The Commission proposes to increase the ton- 
nage tax on vessels entering United States ports 
from foreign ports in North America, Central 
America, the West Indies, the Bahamas, the 
Bermudas and Newfoundland to 8 cents per net 
ton, with a provision that they shall not exceed 
80 cents in any oné year, and on vessels from other 
foreign ports to 16 cents per net ton, with a provi- 
sion that the aggregate for any one year shall not 
exceed 1.60 dols. per net ton ; vessels in distress 
and vessels not engaged in trade being exempted 
from tonnage taxes. Véssels of the United States 
in the foreign trade, carrying one boy for the vessel 
trained in seamanship or engineering, and an addi- 
tional such boy for each 1000 net tons, are to receive 
rebates of 80 per cent. of the tonnage taxes paid 
by them. This isa neat way of virtually freeing 
American vessels from the tonnage tax in return 
for a small service for the defensive benefit of the 
nation. The Commissioners, in their report, are 
a little bitter on the subject of the decay of the 
American mercantile marine, the causes of which 
were enumerated quite recently in our columns, 
though the gentlemen who have been investigating 
the question ignure the more important of them. 
Here is a typical extract from their report :—‘‘ The 
foreign ships which now convey nine-tenths of our 
ovean commerce are invariably built abroad, officered 
abroad, manned abroad, repaired abroad. If they 
can possibly help it, they never use a pound of 
American material, except coal, or yield so much as 
a dime to American labour, beyond the stevedores, 
The managers of these foreign steamship companies 
are as a rule aliens sent over to the United States. 
The very clerks in their offices are, as far as can be, 
brought from Europe. These foreign steamship 
agencies are virtually little European colonies on 
American soil; their fixed determination seems to 
be to exclude Americans by birth from all share or 
knowledge of the business. It has been testified 
before the Commission that not only do foreign 
ships, sent over here to engage exclusively in 
American commerce, bring officers and crews 
under long contract from home, and return home 
for all important repairs, but that many actually 
refuse to purchase food and other supplies here 
in the. best and cheapest market. This policy 
of rigid, aggressive protectionism, practised by 
foreign shipowners without resistance from the 
United States, has now wrought its desired 
and logical result. It has absolutely killed the 
ocean shipbuilding of America. The Commis- 
sioner of Navigation notes in his present annual 
report that last year for the first time in our history 
no square-rigged vessel for the deep-sea trade was 
launched on either the Atlantic or Pacific coast- 
line, and that only one steamer for the foreign 
trade remained under construction in any American 
shipyard. Our shipyards, by the way, have not 
received an order for a steamship exclusively for 
foreign commerce since June, 1901. The condition 
of the remnant of the ocean fleet of the United 
States is, therefore, absolutely desperate. With 
no new ships whatever being built, and with ex- 
isting vessels succumbing to age or casualties 
of the sea, a swift and appalling shrinkage in 
our skeleton fleet is inevitable next year, and 
the years beyond, unless some vigorous measure 
of relief is immediately adopted. The disap- 
pearance of our ships is reflected at once in 
the depression and disaster that crowd upon our 





nage—always inadequate to fill the yards—there i: 
not a steel shipyard in the United States that 
would now be earning enough money to pay its 
office force; and it has been testified before th« 
Commission that nearly one-half of the skilled 
American shipyard workmen are now idle or engaged 
in the roughest and cheapest of manual labour.” 

This kind of talk will no doubt appeal to good 
Americans, but everyone else knows that the high 
cost of materials, due to the protective tariff, has 
made impossible the construction of vessels on 
terms that will permit them to compete with 
foreigners, and that what one witness before the 
Commission described as ‘‘the barnacle-covered ” 
navigation laws which prevent American citizens 
from acquiring shipping in the cheapest markets, 
and impose other worn-out and impossible restric- 
tions, have done the rest. Some of the reasons 
given by the Commission for the necessity of equalis- 
ing conditions as between American and foreign 
shipping contain the oft-repeated misrepresentations 
and fallacies which have done such service in the 
past. There is the allegation that other com- 
mercial nations pursue the policy of ‘‘ subventions,” 
and that the Onited States is paying ‘‘on the 
average the enormous sum of. 150,000,000 dols. a 
year to foreign shipping for the conveyance of our 
import and export freights, our mails, and our 
nnise cage France has for some years paid direct 

unties ; but they have not materially benefited 
her shipping. Germany. has paid only a mail 
subsidy to a:.single line for service to Africa and 
the East, which has been of no benefit to her 
shipping, and little to her trade. The British 
subventions have been paid solely to a_ small 
number of fast steamers specially adapted to 
become naval auxiliaries, and subject to extra 
expense and the liability to be taken over by the 
Government. There is no sort of analogy between 
this and what is proposed, for the great bulk 
of the mercantile marine of Great Britain and 
Germany, that which does the real carrying of the 
sea, has no such help, and relies upon freedom and 
competition. The direct subsidy is justified on the 
ground that vessels would be under contract to be 
‘* taken and used by the United States for the 
national defence or for any public purpose at any 
time, upon payment to the owner or owners of the 
fair actual value of the same at the time of taking, 
or a fair rate of hire to be agreed upon.” The sub- 
vention would be claimable by practically all sorts: 
and conditions of sea-going trading vessels, few of 
which would be fit for Government service, and 
none of which would be specially constructed or 
equipped for it. It would be the baldest kind of 
direct subsidy. The initial cost is stated at 
2,394,355 dols. a year, taking the merchant marine 
as itis, and it would increase as fast as the payment 
accomplished its purpose of increasing the amount 
of shipping. The only thing certain about this 
scheme is that it would result in considerable pay- 
ments of public money to shipowners, and make 
that the chief inducement for shipowning. 

One of the chief grounds on which the report 
seeks to justify the proposed legislation is the neces- 
sity of building up a naval reserve. A nominal 
reserve would no doubt be created by the willing- 
ness of many individuals to accept the ‘‘ retainers,” 
knowing that the chances. of war are very remote. 
But there are no express provisions as to the special 
training that the officers and men so enrolled are to 
receive, this being left to be prescribed by the Secre- 
tary of ‘the Navy. It is obvious that the value of any 
reserve so created would depend very largely upon 
the nature of this training. So far as it is pretended 
that the vessels to receive the tonnage subsidy, or 
those that are to receive the postal subsidies, will 
be available in time of war for naval service, such 

retence may be regarded as a mere subterfuge. 

he sailing and fishing vessels may be dismissed at 
once from consideration as auxiliary naval vessels, 
and there is no provision in the Bill as to the 
special construction of steam vessels so as to tit 
them for receiving naval armaments and fulfilling 
auxiliary purposes. The speed stipulations for the 
vessels to receive the postal subsidies are all so 
low that those not exceeding the minimum require- 
ments would be of no use as scouts or auxiliary 
cruisers. They would retard any cruiser squadron 
to which they might be attached. Some of tlie 
faster of them might be useful as tenders to battle- 
ship squadrons or as transports. The claim has 
been made in some quarters that the Bill, if passed 
into law, will not impose any direct charge up. 


shipyards. But for naval work and coastwise ton-| the Treasury, as the subsidies to be paid would ‘ve 
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met by the increased tonnage taxes, and by the 
profits from'the foreign mail service. This con- 
tention cannot be sustained. The estimated total 
to be paid for ‘‘ retainers” is 150,000 dols., the 
tonnage subsidies are estimated at 2,394,355 dols. 
for the year ending July 1, 1906, while the addi- 
tional revenue from the increased tonnage taxes are 
estimated at 1,929,368 dols., leaving a net cost 
under these sections of the Bill of 464,987 dols. for 
the first year. That amount would be increased 
annually if the Bill should accomplish its purpose 
of encouraging the construction uf new vessels. 








NAVAL EXPENDITURE AND THE 
VOLUME OF TRADE. 

Tue Government return showing the naval 
expenditure on sea-going force, the revenue, 
the extent of mercantile shipping, and the value 
of imports and exports of various countries, 
possesses additional interest from the altered 
state of international : politics, due to the disturb- 
ance caused by the war in the Far East, and, pos- 
sibly, the unsettled state of internal affairs of one 
of the belligerents. For many years our measure 
of necessary naval force was founded on ‘‘a two- 
Power standard,” and it can cause no heartburning 
now tosay thata combination of France and Russia 
was what we had mostly in view when we specu- 
lated on which two Powers might be our oppo- 
nents. Within the last two years France and 
England have come to understand each other 
better, and our relations with our nearest neigh- 
bour have assumed such a pleasant character that 
we can view without misgiving the naval expendi- 
ture of our old opponent and some time ally— 
now, we hope, for ever, our fast friend. If we 
cannot say as pleasant a thing about our rela- 
tions with the Government of Russia—a different 
thing from the Russian people at large, as events 
are showing whilst we write—the war with Japan 
has removed from the list of foreign warships 
a strong contingent of what prudence forced 
us to consider as possible enemies; as, indeed, 
we, in common with all other Powers, must con- 
sider the vessels of every navy not under our 
own flag. 

In the return in question, which deals with the 
year 1903, we find that the expenditure on the 
British Navy was about 36} millions sterling, 
including the contributions by our dependencies, 
which, however, were of small account, as is well 
known. The trade of the Empire was nearly 
1406 millions—that is, the sum of the exports 
and imports. This would give the by no means 
excessive proportion of about 2.57 per cent. of 
the value of trade spent on the Navy for the 
protection of Imperial commerce ; putting aside 
any other consideration of the integrity of the 
Empire. The aggregate expenditure on the French 
navy was a little over 124 millions sterling, and 
the combined exports and imports nearly 331} 
inillions, the naval expenditure being about 3.78 per 
cent. of the total trade. Taking Germany next, we 
find the expenditure on the navy was about 
10} millions, and the combined trade over 6064 
millions. The naval expenditure was 1.52 per cent. 
of the trade. The state of the Russian navy has so 
materially altered since the year with which the re- 
turn deals that we may leave that country out of the 
comparison, and the only other Power we need 
deal with, as being amongst our great trade or naval 
competitors, is the United States. Here the naval 
expenditure was under 17 millions (16,824,058I/.), 
and the combined trade was just under 500 millions. 
The expenditure on the navy was 3.41 per cent. 
of the total trade, It will thus be seen that in 
spite of our exceptional need for a strong navy, as 
an island kingdom with vast outlying possessions 
all over the world, and our unrivalled maritime 
commerce, we spend proportionately a considerably 
ess percentage, in terms of our trade, than France 
or America ; and although Germany shows a smaller 
percentage, that will be increased in the near 
tuture if the ambitions that prompt her ruler are to 
be fulfilled. 





—— 





NOTES. 
Tae Merrorouitan Rariway Locomorrves. 
IN view of the adoption, in the course of the pre- 
sent year, of electric traction on the Metropolitan 
and District Railways, and the consequent gradual 
supersedure of the steam-locomotives hitherto em- 
ployed in working the system, it is not without 





interest to put on record one or two particulars ' 


which go to show the large amount of work done 
by these engines during the long period that steam 
traction has been in vogue. The first instalment 
of 18 engines of the four-wheels-coupled, four- 
wheeled bogie type, with outside cylinders, began 
working in 1864, or over 40 years ago. The first 
of these engines, named Jupiter, completed" a 
mileage of 1,050,000 before it was ‘‘ scrapped” in 
December, 1897, having then been at work for 33 
years. In the meantime it had been provided with 
a new boiler in 1887, after running no less than 
632,145 miles with the old one, afid this engine is 
typical of the other engines employed. These 
engines, designed for this service, were constructed 
by Messrs. Beyer, Peacock and Co., of Gorton 
Foundry, Manchester, to the requirements of Sir 
John Fowler, K.C.M.G. (then Mr. Fowler), who was 
engineer-in-chief in the construction of the Metro- 
politan Railway ; and the efficiency and regularity 
with which the traffic has been worked by them 
speaks well for the thought and care bestowed on 
their design, and for the good workmanship employed 
in their manufacture. ‘The result of the change in 
the character of the motive-power employed will be 
watched with much interest, not only as regards its 
effect in rendering the ‘‘ Underground” railway 
more popular with the travelling public by improv- 
ing the atmosphere in the covered portions of the 
lines, but on the regularity and reliability of the 
train service. It will also be interesting to see 
its results from a monetary point of view, when 
once the new system has been at work long enough 
to feel the full incidence of up-keep and renewals. 
It remains, for instance, to be seen whether the 
new system can be worked at as low a figure per 
train-mile as has hitherto been done by steam 
locomotives. 


Sinetine Arcs AND SpaRK TELEGRAPHY AND 
TELEPHONY. 

Singing arcs have been studied by H. T. Simon, 
Duddell, Peukert, Rubens, and others, and attention 
has quite recently been drawn to them again by Hugo 
Mosler. When a shunt circuit, comprising a con- 
denser and self-induction, is branched off the ter- 
minals of a direct-current arc-lamp, an alternating 
current of high frequency (8000 or 9000 alternations 
per second) and comparatively high intensity will 
flow in this circuit. To prevent-these high-fre- 
quency currents from reacting back on the mains, 
a choking coil is further interposed. When the 
self-induction forms the primary of an induction 
apparatus, sparks of great length can be obtained 
in the secondary. ‘I'he current intensity in this 
primary shunt can be increased by increasing the 
capacity of the condenser, by placing the arc in an 
enclosure, or, more conveniently, by connecting 
several arcs in series. In this way, then, high- 
intensity currents of high frequency can be pro- 
duced, and the combination supplies a high-fre- 
quency current-interrupter which requires very 
little attention, and which will operate for hours 
without causing any trouble. It is well known that 
electrolytic circuit -interrupters of the Wehnelt 
type are not so reliable for long-continued use. 
With the aid of a key, placed in the primary cir- 
cuit, the whole apparatus can be switched in and 
out, without disturbing the arc-lamps. The elec- 
tric potentials involved are not high, and the 
sparks not noisy. ‘Two applications of these 
phenomena suggest themselves. Firstly, the ar- 
rangement should allow of increasing the signalling 
speed in spark telegraphy. Secondly, when shunted 
in this manner, the are emits a characteristic 
musical note, which is reproduced and intensified 
in the secondary spark. By altering the self-induc- 
tion of his circuit, with the aid of a keyboard, Mr. 
Duddell was able-to play a tune. ~ R. Franz and 
J. Reinartz have proposed to replace the key by a 
diaphragm, against which a platinum contact rests ; 
and A. Koepsel combines such a spark telephone 
with a magnetic detector. Neither the recent 
experiments nor these suggestions are new, as we 
pointed out above. Financial difficulties seem, 
however, to stand in the way of their being given 
a proper trial. 


FOR THE REGISTRATION OF 
SuHIps. 


There is an axiom that monopoly carries with it 
the germs of decadence, whereas wisely-prosecuted 
opposition is an indispensable stimtlus to progress. 
For this reason, if for no other, the institution of 


BritisH CORPORATION 


the British Corporation for the Registry of Shipping ' 








has continued to be appreciated ; and it is interest- 
ing to note, from the report of the fifteenth annual 
meeting, just held, that it has established itself in 
such a sound position as to assist in the evolution 
of new ideas in connection with the marine in- 
dustry. The British Corporation, which has its 
location at Glasgow, was founded, and is carried 
on, by committees, largely. made up of ship- 
builders; marine engineers,: and shipowners in 
the West of Scotland, with a fair representation 
from other districts. The representative. character 
of the technical committee, and the progressive 
spirit in which its work of arranging for new 
classes has been pursued, have led to a broad and 
liberal interpretation of the functions of the society. 
From time to time such developments as take place 
in the arrangement of ships have been accepted, 
with due regard to the question of safety. Indica- 
tion of this is afforded by the registration during 
the past year of a large number of ships where 
there were no complete tiers of beams below 
the upper deck. This, indeed, has been the 
outstanding feature of the proposals received 
by the Corporation during the year, and in the 
case of three vessels of the Doxford turret. type, 
the design was for carrying 12,000 tons of dead- 
weight, constituting the largest single-deck vessels 
afloat. Very prominent amongst the special features 
of the design was the deep tank which extended to 
the whole height of the turret deck, with a capacity 
for 2000 tons of water. Mr. H. H. Napier, in giving 
a report of the work of the Technical Committee 
in the absence, through illness, of Mr. Archibald 
Denny, remarked that it was not probable that.con- 
taining bulkheads had ever previously been asked 
to withstand such a large..water pressure as was 
represented by the 38-ft. head in this design. 
There were registered during the year, : according 
to the statement of the chairman, Mr. Francis 
Henderson, vessels representing a-.gross tonnage of 
over 200,000 tons—a;greater number than in any 
previous year of the Corporation’s existence. This 
tonnage included eleven turret steamers, twenty- 
four cargo vessels, fourteen cargo and passenger 
steamers, and a sailing ship, with the two turbine- 
steamers of the.Allan line for the Atlantic service. 
At the present time, too, the number: of vessels 
under survey by the Corporation is fully 30 per 
cent. in excess of that on hand at the correspond- 
ing date in 1904. During the year the Corporation 
found it desirable to open an office in Hull, with an 
exclusive surveyor and staff; and it is probable 
that during the eoming year.a branch committee 
for the Liverpool district will be formed—a step 
which indicates the extent of work carried out on 
the Mersey, and also the increasing area of influence 
of the Corporation. 


Tue Tantatum INCANDESCENT Lamp. 


When the platinum wire of the first incandescent 
lamps had proved a commercial failure, and had 
given place to the now universal carbon filament, it 
appeared as if any further progress were impossible 
as far as the use of metallic filaments was concerned. 
For. many years, indeed, little attempt at the 
improvement of incandescent lamps was made, until 
Nernst produced a lamp of which the incandescent 
substance consisted of magnesia mixed with oxides 
of the rare earths; and it was generally expected 
that development would be along some such lines. 
More recently, however, a reversion to the original 
type was shown by the introduction of a lamp the 
filament of which was composed of the metal 
osmium—one of the group to which platinum and 
rhodium belong, and possessing many of their pecu- 
liarities. Little has yet been published concerning 
the osmium lamp, and it is too soon to form an 
opinion concerning its practical merits, though the 
tendency to revert to metallic filaments in place of 
carbon is again shown by Messrs. Siemens and 
Halske, of Berlin, placing upon the market a 
lamp of which the filament is formed of the 
metal tantalum. The evolution of the lamp 
was described in a paper read last week before 
the Elektrotechnische Verein, of Berlin, by Drs. 
Bolton and Feuerlein, who conducted the ex- 
perimental work in connection with it, Follow- 
ing the fact that the visible radiation of a body 
increases with its temperature, it was sought to 
find a material for the filament which should stand 
the excessive temperatures proposed without melt- 
ing or disintegrating. Vanadium, produced elec- 
trolytically from vanadic acid, was found to have 
too low a melting point, and niobium, a metal of 
the same group, though better than vanadium, was 
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eventually. discarded. Tantalum, another of the 

oup, with four times the atomic weight of vana- 

ium and twice that of niobium, was then. tried. 
Potassium tantalo- fluoride was reduced in the 
manner indicated by Berzelius and Rose, and the 

owdered metallic tantalum recovered was melted 
in a vacuum, and the resultant metal was found to 
be practically chemically pure. Its chemical and 
physical properties were so different from the 
generally accepted idea of them that it is doubtful 
whether the pure metal had ever been previously 
prepared. It resisted all alkalies and acids, with 
the exception of hydrofluoric acid, and, as well as 
being of about the hardness of mild steel, has 
many similarities to the latter metal. Pure tantalum 
wire has a specific gravity of 16.8 and a tensile 
strength of 95 kilogrammes per square millimetre, 
or about 25 per cent. greater than that of steel. 
It is malleable and can be rolled and drawn into 
very fine wire. At indoor temperature its electrical 
resistance is 0.165 ohm for a length of 1 metre 
with a cross-section of 1 square millimetre; the 
temperature coeflicient is positive and is equal to 30 
per cent. between 0 deg. and 100 deg. Cent. The 
coefficient of linear expansion between 0 deg. and 
60 deg. Cent. is 0.0000079. Before fusion a very 
gradual softening takes place, extending over 
hundreds of degrees. The low resistance of tan- 
talum necessitates an extremely long filament to 
enable the lamp to be used on circuits of commer- 
cial voltage. The standard type of lamp for 110 
volts has a filament 650 millimetres long and 0.05 
millimetre in diameter, the weight of which is 
0.022 gramme. It gives about 25 Hefner candle- 
power with a consumption of 1.5 watts per candle- 
power, thus taking less than half the current of 
the ordinary carbon lamp. The size of the bulb is 
about the same as that of the ordinary lamp, but 
rather more cylindrical to accommodate the fila- 
ment. The latter is wound between two sets of 
radial arms, carried on a central pillar, axially on 
the bulb. There are about a dozen arms in each 
set, and these are furnished with hooks at their 
outward ends. The filament is wound | zigzag 
from hook to hook between the upper and 
lower sets, its extremities being held by two 
of the lower arms, from which platinum wires 
are connected to the terminals of the lamp. 
The life of the lamp is said to be equal to that of 
the ordinary lamp, the bulb blackens but little, 
and the deterioration is not very rapid. It is said 
to withstand shocks and careless handling without 
damage, and to have the further advantage that, 
should the filament by chance burn through, the 
broken end nearly always fuses on to an adjacent 
loop, and the circuit is re-established as efficiently 
as before. 








Scnoot Hycrene.—The Royal Sanitary Institute an- 
nounces aconference on pHmes 4 giene to be held in the 
Great Hall of the University of London, South Kensing- 
ton, from February 7 to 10, in conjunction with which 
there will be an exhibition of school building and furnish- 
ing appliances. The opening address will be given by 
Sir Arthur W. Riicker, M.A., D.Sc., LL.D., F.R.S 
Principal of the University of London. 


_—— 


Tue Lactepe System or Gas-Distrisvution at St. 
Lovuis.—The supply of gas to the outlying suburbs of 
St. Louis is effected from a number of substations fed at 
high pressure with gas from the main works. Gas is 
made at low pressure at the works, the pressure is then 
raised to 5 Ib. per square inch by means of rotary blowers, 
similar to the exhausters commonly employed to draw the 
gas from the retorts. The compressor set at the ges works 
consists of a 300-horse-power horizontal double-acting 
Westinghouse gas-engine, with cylinders 164 in. in dia- 
meter with a 24-in. stroke, mua in tandem, and direct- 
coupled to a 24-in. blower. The lation of the delivery 
pressure is effected by throttling the supply of the explo- 
sive mixture to the gas-engine cylinder, the throttle-valve 
being controlled automatically by a piston acted upon by 
the pressure of gas in the delivery main. The gas sup- 
plied to St. Louis is a mixture of one part of 17 candle- 
power coal-gas, with a calorific value of 650 British thermal 
units, to two parts of carburetted water-gas of 22 candle- 
power and 610 British thermal units, the mixture havin 
a lighting value of 20 candle-power and cone value o' 
625 British thermal units. The engine uses this gas as 
fuel, and consumes about 0.9 per cent. of the amount 
delivered to the mains at 5 1b. pressure. The reduction 
of pressure at the substations is effected by means of 
relucing-valves. The transmission pressure is limited to 
5 1b. per square inch by the necessity of using the existing 
cast-iron mains as high-pressure feeders ; but it is pro- 
posed to deliver gas to the most distant substations by 
means of steel mains, working at a pressure of from 20 Ib. 
to 40 1b. per square inch. The area at present supplied is 
ab put 65 square miles, and about 15 miles of high-pressure 
pide connect the five substations. 





SUBMARINE TELEGRAPH ENTERPRISE. 


Tue revenue of the Eastern Telegraph Company, 
Limited, for the six months ending September 30, 
1904, amounted to 589,386/., reduced to 369,269/. by 
ordinary working expenses, maintenance of cables, 
depreciation of spare cable, difference in exchange, &c. 
Including 1234/. brought forward from the precedin 
half-year, the company had a balance of 370,502 
available for interest and dividends. Dividends on the 
preference stock absorbed 97,870/., leaving 272,632/., 
out of which the directors placed 12,000/. to the 
maintenance om, reserve fund, and 125,000/. to the 
general reserve fund. Of the balance still remaining, 
100,000/. was applied to the payment of two dividends 
of 1} per cent. each upon the ordinary stock, leaving 
35,6302. to be carried Coueek: The working expenses 
at stations during the half-year ending September 30 
were 144,274/., while the maintenance of cables cost 
34,840/., and 62497. had to be charged against revenue 
for the depreciation of spare cable. One great element 
of —_——— in the Eastern Telegraph Company is the 
magnitude of its reserves, which stood at the close of 
September, 1904, at 1,527,607/. This imposing total 
was made up as follows :—General reserve, 978,905/. ; 
maintenance ships’ reserve, 212,464/. ; marine insur- 
ance reserve, 177,524/. ; fire insurance and guarantee 
reserves, 100,000/. ; land and buildings depreciation 
reserve, 48,800/. ; and insurance of goods in transit 
reserve, 9913/. The expenditure made by the com- 
pany to the close of 1904 for cables, land-lines, stations, 
ships, and investments in other companies stood at 
the close of September, 1904, at 7,839,426/. In the 
course of the half-year ending September, 1904, 27,698/. 
was expended for new instrument rooms at Gibraltar 
and Carcavellos, new staff quarters at St. Helena, 
Aden, and Ascension, and the screw steamer Britannia, 
Spare cable and other stores represented an estimated 
value of 205,150/. at the close of September, 1904. 
An expenditure of 563,100/. has been made on new 
cables; but this was reduced to 450,100/. in the past 
half-year by an allocation of 113,100/. from the general 
resorve. Including the value of the cable used, the 
outlay attending the operations of the company’s 
maintenance ships for the half-year ending Sept- 
ember 30 was 81,939/., reduced to 34,840/. by the 
amounts charged to the Italian Government and 
various companies for laying, repairing, and renewing 
cables. 

The revenue of the Direct United States Cable Com- 
pany, Limited, for the half-year ending December 31, 
1904, amounted to 51,030/., as compared with 47,815/. 
in the corresponding period of 1903. The working ex- 
penses for the past half-year were 22,108/., leaving a 
net profit of 28,921/., increased by the balance brought 
forward from the previous half-year to 31,0897. After 
— of two quarterly dividends at the rate of 

per cent. per annum, and adding 10,000/. to the 
general reserve, the directors were enabled to carry 
forward 2876/. to the credit of the current half- 
year. The general reserve stood at the close of 
June, 1904, at 463,953/. The revenue derived from 
reserve fund investments for the past half-year was 
7489/., while 8477/. expended in the repair of cables for 
the six months was debited against the fund. An 
allocation of 10,0007. having been made to the 
reserve fund, as we have just stated, for the past half- 

ear, the fund stood, at the close of 1904, at 472,965/. 

he revenue account was charged with 200/. for the 
past half-year for the depreciation of spare cable, for 
which credit to the amount of 12,115/. was taken in 
the general balance-sheet. The amount expended by 
the company on capital account to the close of 1904, 
for cables, stations, &c., was 1,214,200/. The amount 
expended by the company between July 1 and Decem- 
ber 31, 1904, upon the renewal and repair of cables, 
including new cable laid, was 379,909/. This amount 
was provided by deductions made from time to time 
from the general reserve. 








ROYAL METEOROLOGICAL SOCIETY. 

THE annual general meeting of this Society was held 
on Wednesday evening, January 18th, at the Ynstitution 
of Civil Engineers, Great George-street., Westminster, 
Captain D, Wilson-Barker, F.R.5.E., President, being 
in the chair. 

The council, in their report, referred to the honour 
which H.R.H. the Prince of Wales had conferred upon 
the Society by graciously consenting to become its patron. 
The work in connection with the exploration of the upper 
atmosphere had been continued. During the summer the 
Admiralty placed at the disposal of the Kite Committee 
H.M.S. Seahorse, for the purpose of carrying on the kite 
observations off Crinan, under the direction of Mr. Dines. 
The average height attained was about one mile. 

The President delivered an addresson ‘‘ The Connection 
of Meteorology with other Sciences.” He said that meteo- 
rology and astronomy were doubtless the first of the 
sciences to attract the attention of men; which of the 
two exerts most influence in the well-being of humanity 
is a matter dependent on the position of the globe. In 
many regions people are but slightly affected by the 
weather ; while the heavenly bodies, particularly the sun, 
exert an enormous influence on human life. Everywhere 
in Nature we find the effects of meteorological agencies. 





After speaking upon the effects of evaporation, winds, 
rain, ice, and snow, and pointing out the influence 
of weather on animal life, vegetation, health, &c., he said 
that meteorology is a science deserving more attention than 
it receives. He thought it ought to be recognised asa 
rea wee gl to the studies of geography, geology, and 

indred subjects, and he was of opinion that meteoro- 
lagioal observatories might very well be fitted up in 
schools, and pupils taught to observe. This could be done 
at a small cost of time or money. The tendency at 
present is to particularise in al! scientific work, but the 
true path to p lies in keeping a comprehensive out- 
look on the whole field of investigation. The United 
States have devoted much attention to meteorology 
with most satisfactory results. It is to be regretted 
that official help and encouragement is so deficient 
in this country. The baffling, difficult nature of meteoro- 
logical problems should but serve as an incentive to their 
elucidation. The persistent observer gains much, not 
only in knowledge of the subject, but in the habits of 
close and accurate investigation which he insensibly 
acquires ; and all workers in this field learn to appreciate 
the difficulties which confront their fellow labourers, 
and to recognise the value of what has been done by the 
meteorological organisations of the world. 

Mr. Richard Bentley, F.L.S., was elected President 
for the ensuing year. 


THE RIVER HOOGHLY. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, January 17, 1905, Sir 
Guilford L. Molesworth, K.C.I.E., president, in the 
chair, the paper read was ‘“‘The River Hooghly,” by 
L. F. Vernon- Harcourt, _M.A., M.Inst.C.E. The 
following is an abstract of this paper :— 

The River Hooghly, which oe the navigable 
approach to Calcutta, the capital of India, is the most 
western outlet of the Ganges delta; and it is considered 
to commence atthe confluence of the first two offshoots 
from the Ganges—the Bhagirathi and the Jellinghi—at 
Nadia, about 79 miles above Calcutta ; and a third off- 
shoot—the Matabanga—flows in 30 miles lower down. 
The Bhagirathi, the most western and principal offshoot, 
receives, in addition to its supply from the Ganges during 
the flood season, the drainage of a track of country lying 
to the west, through some tributaries coming in on the 
right bank ; and the Hooghly also is fed by the rainfall of 
the country between its right bank and the hills, dis- 
charged mainly by four tributaries: the Damuda and the 
Rupnarayan flowing in 37 and 42 miles respectively below 
Calcutta, and the Haldia and Rasulpur joining the wide 
estuary into which the Hoogbly expands below Kanta- 
baria on its way to the sea. The Hooghly, accordingly, 
besides being a branch of the deltaic Ganges, drains an 
area, including the deltaic lands on the left bank, of 
about 30,000 square miles, like an independent river: 
and, being tidal, and consequently receiving a large 
volume of water from the Bay of Bengal during the 
flood-tide, it has formed a large estuary, quite unlike the 
branches of delta-forming rivers flowing into tideless seas, 
only maintained by their freshwater discharge. The 
River Hooghly possesses the special interest of occupying 
an intermediate position between tideless and tidal 
rivers; for, whilst forming one of the many branches 
of the Ganges delta, like the branches of the tide- 
less, deltaic Mississippi, Danube, and Nile, it flows 
through an expanding estuary to the sea, like the tidal 
Seine, Elbe, and Ribble. The freshwater discharge 
of the River Hooghly is very irregularly distributed ; for 
the floods of the Ganges, largely due to the melting of the 
snows on the slopes of the Himalayas in the summer, 
come down past the inlets of the offshoots feeding the 
Hooghly from July to October, coinciding with the 
periodical freshets coming down, for two or three con- 
secutive days, the tributaries of the Bhagirathi and the 
Hooghly during the rainy season; whereas, during the 
remaining eight months of the year, the bed of the inlets 
from the Ganges being above the level of the low stage of 
this river, no water, beyond a slight percolation through 
the banks, flows down the offshoots, and the tributaries 
are also practically devoid of flow. 

The Ganges brings down large quantities of alluvium in 
its flood-waters, derived largely from the action of glaciers 
and avalanches in the Himalayas, and also from erosion of 
the alluvial lands in the plains in changing its course ; but 
as the beds of the inlets are several feet above the bed of 
the Ganges, only the finerand lighter sand and silt, carried 
in suspension in the higher layers, are discharged with 
the flood-waters into the offshoots. The tributaries, how- 
ever, though less heavily charged with alluvium, bring 
down coarser sand in flood-time, as proved by the deposits 
found near their outlets. The Hooghly, accordingly, 
carries down large quantities of sand and mud to the sea 
during its freshets; but though the mud in suspension 
forms the most conspicuous feature in its waters, even in 
the dry season, it only gradually settles in slack water at 
the sides and in deep hollows, being mainly borne out to 
sea ; and it is the sand which almost exclusively forms the 
bars and shoals found in the river. 

The rise of tide in the Bay of Bengal, in front of the 
approach channe!s to the oper estuary, is 11 ft. at the 
height of ordinary springs ; and the range increases as th« 
channels converge towards the estuary, and on ascending 
the narrowing estuary. In the latter half of the dry 
season, when the flood-tide is impelled up the river by the 
prevalent south-west monsoon, the tidal influence extends 
about 5 miles above Nadia at a high spring tide, or about 
130 miles from the mouth of the river ; and at such a tide 
during this period, owing to the obstruction offered by 
the sandbanks and bends in the river, the earliest flood- 
tide comes up the river as a bore, which, appearing first 
near Moyapur, about 70 miles above the mouth, reaches « 








' maximum height of 54 ft. at Chinsurah, 44 miles higher 
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up, and then gradually dies out as it ascends the river. 
During the rainy season the freshets raise the level of the 
river considerably, and, overpowering the flood-tide, 
prevent a reversal of the current above the estuary, so 
that during high floods the tidal rise consists merely in a 
backing up of the freshwater discharge by the flood-tide ; 
and the limit of the tidal influence at springs is about 
40 miles lower down the river than in the ie season. 
The tidal range, however, at high springs in the estuary is 
hardly at all affected by the freshets, and though the 
tidal influx at that period decreases rapidly on ascending 
the estuary, and practically ceases on reaching the river 
above, the reduction in tidal range at high springs result- 
ing from the freshets does not attain 2 ft. at Kidderpur, 
3 miles below Calcutta. Though, however, the tidal influx 
is small, except near the mouth, during the rainy season, 
the freshwater discharge of the Hooghly is so insignificant 
during the remaining eight months of the year that the 
navigable depth of the river, and the maintenance of its 
— are practically wholly dependent on the tidal 
influx. 

The descending current of the freshets in the rainy 
season, and of the ebb-tide during the dry season, forms a 
channel, as in all winding rivers unaffected by tidal in- 
fluences, keeping cloze to the concave bank in the bends, 
where it is#lways deep, and crossing over, where the bank 
begins to change its curvature to convex, to the concave 
bank at the next bend below, on the opposite side of the | 
river, the depth being always robemed 9 the crossing 
where the current ceases to guided by a bank. This | 
channel, being scoured out each year by the freshets, | 
and, to some extent, maintained by the ebb-tide during 
the dry season, almost always constitutes the navi- | 
gable channel. The flood-tide current, however, which | 
is the preponderating force throughout the dry season, 
and much stronger than the ebb-tide current during 
the latter half, when aided by the south-west mon- 
soon, coming up in the opposite direction, tends to 
diverge from the direction of the ebb-tide current at 
the crossings, and to forma sort of blind channel along 
the opposite bank between the bends. At several of the 
crossings, between sharp bends below Calcutta, the con- 
figuration of the banks fortunately causes the flood and 
ebb tide currents to approximate in direction, and thus 
prevents the channel at the crossings from becoming so 
shoal as to form impediments to navigation; but at 
Moyapur, Royapur, and in the James and Mary Reach, 
where the river has become unduly wide near the cross- 
ing, the flood and ebb-tide channels run along opposite 
banks, leaving « central shoal at the crossing between 
them, over which the depth falls below three fathoms at 
the lowest low-water. These channels experience three 
periods of change ; for on the arrival of the freshets the 
ebb-tide channel is deepened and the flood-tide channels 
are silted up; then, as the freshets subside, deposit takes 
place from the slackened current, and the ebb-tide 
channel becomes shallower, and the shoals and sand- 
banks extend; and, lastly, during the dry season, the 
flood - tide channels are opened out, and the ebb-tide 
channel becomes shallow where the flood-tide channels 
diverge from it. 

On entering the estuary, there soon ceases to be any 
regularly - defined navigable channel, and the course 
selected for the buoyed channel, through a series of long, 
deep pools separated by wide shoals or bars, over which 
the depth is under three fathoms at the lowest low-water, 
is merely the line which best combines the greatest avail- 
able depth with stability and shelter. The principal 
lines of navigable channel through the estuary, indicated 
by the charts since 1768-70, exhibit a considerable variety 
of course, though converging at their outer ends to the 
deep pool forming Saugor Roads; but for some years 
previously to 1882, up to 1896, the buoyed channel retained 
its general course, with only moderate deviations in 
position, and in the lengths of the two to five shoals rising 
above the three fathom depth between the pools through 
which it passed. Owing to the extension of Diamond 
Sand, accompanied with erosion of the opposite bank, the 
navigable channel in the upper part of the estuary, which 
is to some extent affected by the efflux of the freshets 
from the river, has been shifted successively from the left 
bank to a central channel, and, lastly, to the right bank ; 
ard a recent concentration of the main current into the 
channel along the right bank, and the opening-out of a 
new channel in continuation of a diversion of the upper 
channel across the estuary, led to a change being made in 
the lower part of the navigable channel in 1897, effecting 
a reduction in the length of the bars, and an improve- 
ment in available depth. 

Various proposals have been made at different times 
for the improvement of the river, comprising practically 
all the various methods available for the purpose—namely, 
liversion of tributaries, diversion of the river across 
ends, regulation of the river by training works and 
raining walls, dredging, and dredging and regulation 
vorks; but hitherto, beyond a few experimental spurs 
>mstructed in the Moyapur Reach about 1866, no im- 
covement works have been carried out. 

Mr. Tongridge. in a paper read at the Institution in 

361, on ** The Hooghly and the Mutla,” suggested im- 
roving the James and Mary Reach by diverting the 
imuda into the Rupnarayan; whilst Mr. Leonard, in 

is report on the improvement of the river in 1865, stated 
3 opinion that if the discharge of the Damuda was con- 

ined to its channel, instead of overflowing during floods 
to the Rupnarayan, and if then this latter river was 

diverted into the Haldia, the James and mp | Reach 
would be greatly improved for navigation, as he attri- 
ited the shoal at the lower end of the reach chiefly | 

the action of the discharge of the Rupnarayan flow- 

z in at right angles to the Hooghly. The forma- | 
tion, however, and maintenance of either of these | 
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iversions would be very costly; and they neither of 


| an improvement of depth over the crossing. 


them appear likely to produce the effects anticipated 
by their proposers. 

Mr. Brooks, in a lecture at the United Service Institu- 
tion in 1865, advocated the construction of a curved cut 
across the saps at Hooghly Point, for diverting the 
course of the river away from the James and Mary Shoal, 


LARGE MASONRY ARCH BRIDGES. 
To THE Eprror oF ENGINEERING. 
Sir,—In your issue of November 25, 1904, page’ 726, 
fae: gave a brief description of a large granite bridge 
| built for an electric railway across the River Adda. I 


the only objection to which proposal is its great cost, and | herewith take the liberty of forwarding you a post-card 


the necessity at the present day of commencing the diver- 
sion higher up the reach, on account of the appearance of 
the Ninan Bar. 

Mr. Leonard, in his report, presented a scheme for 
deepening the navigable c <a ky across the obstruction 
shoals in the crossings at Moyapur, Royapur, and in the 
James and Mary Reach, by means of brushwood spurs 
along each bank near the crossings at Moyapur and 
Royapur, so as to direct the flood and ebb-tide currents 
into a central single channel; and by brushwood 
spurs extending from the left bank below Fulta Point 
for about 1} miles, followed by a training-wall of 
burnt clay extending for a similar distance down the 
centre of the reach, with the object of directing 
the ebb-tide current, forming a channel along the 
left bank in the James and Mary Reach, into the 
flood-tide channel running up the right bank in the 
lower part of the reach. The experimental spurs at 
Moyapur showed that the spurs on the left bank, by 
forming a reclamation in the path of the flood-tide, 
obstructed its progress up the river, without producing 
i his objec- 
tion does not apply to the works proposed in the James 
and Mary Reach; and the only doubtful points with 
regard to that design are whether the spurs there might 
not lead to reclamation, whether burnt clay would make 
a sufficiently compact and durable training-wall, and 
whether the .works were proposed to carried out far 
enough down)the reach, not merely todirect the descend- 
ing current into the flood-tide channel, but also to scour 
away the shoal at the lower end of the reach. 

It is evidently essential in a river like the Hooghly, 
dependent on the flood-tide for its depth and maintenance 
during two-thirds of the year, to avoid the slightest 
checking of the influx of the tide up the river, and any 
reduction of the tidal capacity by reclamations. In order, 
therefore, to concentrate the scour of the flood and ebb 
currents in a single channel at the crossings, where shoals 
form an impediment to navigation, the descending current 
of the freshets or ebb-tide must be directed into the flood- 
tide channel alongside the opposite bank ; and this could 
be most effectually accomplished by a single, concave, 
fascine-mattress training-wall, starting from the ebb-tide 
bank above the crossing in each case, and gradually ex- 
tending sufficiently into the river to cause the ebb-tide 
current to flow into the flood-tide channel on the other 
side. The introduction of the flood-tide would be thus 
facilitated, whilst reduction of tidal capacity would be 
avoided by keeping the training-wall below. the lowest 
low-water. By thus lowering the bars by induced scour 
at the worst places, an available depth of four fathoms at 
the lowest low-water would be secured between Calcutta 
and the estuary. 


The removal of narrow temporary obstructions in the | 


river, and the opening out of a new channel, or the | 


lowering of an exceptionally high shoal for a short 


distance in the estuary, might be effected by a powerful | 


suction dredger; but the Hooghly is too large a river, its 
shoals are too fluctuating with the seasons, and the bars 
in the estuary are too long to be systematically deepened 
by ——. 

In 1899, Mr. Bates, in passing through Calcutta, pro- 
posed improving the river above its estuary by suction 
dredgers with cutters and regulation works. e recom- 
mended reclaiming the sand banks extending out from 
the convex bank at the bend by embankments, from 
Atchipur Flat downwards, and the cutting away of the 
projection at Fulta Point by dredging, so as to form 
a continuous concave left bank from some distance 
above the point down to Hooghly Point, at the lower 
end of the James and Mary Reach. The reclamations, 
however, whilst reducing the tidal capacity, would only 
impede the influx of the flood tide, without affecting the 
depth at the crossings at Moyapur and Royapur, and 
would force the main current during the freshets more 
against the concave bank by narrowing the waterway at 
the bends, and thus promote erosion, and an increase in 
the sinuosities of the river. The remova. of Fulta Point 
would cause the disappearance of the Ninan bar at the 
top of the James and Mary Reach; but it would not 
materially affect the worst bar in the river, at the lower 
end of the reach, during the dry season, or the divergence 
between the flood and ebb-tide channels, which is the 
main cause of the so, gna obstruction, known as the 
James and Mary Shoal. 

There do not appear to be any peculiar conditions in 
the case of the Hooghly rendering it incapable of im- 
rovement at the worst shoals above its estuary, as has 
een often asserted ; and it is hoped that a careful study 
of the physical conditions of the river, rendered possible 
by the excellent charts published during the Jast twenty 
years, may lead to a satisfactory solution of the pro- 
blem as to the best means of improving the river for 
navigation. 





Tue Srimtise Borer Company, Lunitep.—We are 
informed that the Stirling Boiler Company, Limited, of 


| 





| illustrating a similar structure almost completed, This 

| viaduct, to which I allude, crosses the Syra Valley, at 

| Plauen, i/v. Saxony, and is built of slate. It is con- 

structed for electric trams and other road traffic, and is 

supposed to have the widest span for a stone-built bridge. 
The chief dimensions of the bridge are :— 


Span 90 m. (295 ft. 38 in.) 
Height 18 ,, ( 59,, 63,, ) 
Width WZ: ( 55 10 94 »» ) 


I may also mention that the reason for using slate was 
that it was found in the vicinity. 
I shou'd feel greatly obliged if you could find room for 
this letter in your valuable paper. 
_ faithfully, 


W. ZoxrpHet, 
73, Maryon-road, Old Charlton, 8.E., 
January 19, 1905, 








‘*THE PROPERTIES OF BRITISH 
STANDARD SECTIONS.” 
To THE Epiror or ENGINEERING. 

Sir,—Among the many useful publications of the Engi- 
neering Standards Committee appointed by the Institu- 
tion of Civil Engineers, is No, 6, entitled ‘* Properties of 
British Standard Sections.” I wish to offer a criticism 
on a definition occurring in a summary of the main points 
of the theory of beams and struts, which precedes the 
lists of sections. 

On page 14 the moment of resistance of a beam section is 
defined as ‘‘ an expression which is used to calculate the 

eatest stress produced in a section of a beam by a given 

nding moment.” The definition, expressed sy mbolic ally, 
is then stated as 


‘** Moment of resistance = R = M» 
8 

On page 15 appears the usual formula for the strength. 
of beams subjected to bending :— 


M = I ry 
€ 
in which 





M = bending moment applied to the beam. 
I = moment of inertia of cross-section about neutral 
axis. 
8 = intensity of skin stress. 
e = distance of skin layer from neutral axis. 
M _ I _ (length) 


Hence R = se length 


= (length)*, 


a definition in agreement with the list of symbols on 


age 7. 

As thus defined, the moment of resistance is a quantity 
which has nothing whatever to do with the resistances, or 
stresses, set up in a beam when a bending moment is 
applied to it. It depends merely on the geometrical form 
hang section, and is independent of the material cf the 


m. 

Such a definition appears to be not only illogical, but 
contrary to an existing accepted definition, which may be 
stated as follows :—‘* When a system of loads is applied 
toa beam, certain resistances or stresses are called into 
play in the material of the beam. The moment of these 
resistances at any section must balance the moment of 
the applied loads about that cection.” In other words, 
the moment of resistance must equal the applied moment. 
This is a fundamental condition of equilibrium between 
the internal and external forces. A moment of resistance 
should, therefore, be (a force) x (a length), and not 
(length)*. 

By this definition the quantity I . 8 is the moment of 

c 


resistance, and truly represents the moment of the resist- 
ing forces about the neutral axis. Its dimensions cor- 
rectly represent the moment of a resistance, since 


I ot as (length)4 force 


length ° (length)? 


. = (force x length). 


The quantity : is a most important one in beam cal- 


culations, and its tabulated values for various sections 
will be extremely useful to those making many calculations 
on beams. It has been already called the ‘ modulus of 
section,” and if it must have a name, possibly that is.a 
sufficiently good one. But it is certainly not a ‘* moment 
of resistance.” 

As a teacher who knows the difficulty which students 
experience in obtaining aclear grasp of the fundamental 
principles of the theory of beams, F cohen any efforts 





which result in placing matters upon asound basis. It is 


Motherwell, Lanarkshire, has come to an agreement with | because I feel that the report of the committee, which has 
the Stirling Company of the United States, which satis- | done so much excellent work, will be generally accepted 
factorily settles the litigation between the two companies. | as an official pronouncement, that I have ventured to offer 
The Stirling Boiler Company, Limited, acquires all the | this friendly criticism, in the hope that the definition may 


British and European patents of the American Com 
and in future all boilers for Great Britain and the Conti- 
nent of Europe will be of British manufacture. The | 
American four-drum type of Stirling boiler, and the 
British five-drum type will both be suld in this country. 





| Applied M 


ny, | be amended in subsequent editions of the work. 


Yours truly, 
: E. Brown. 
echanics Department, University of 
Liverpool, January 24, 1905, 
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SHIPBUILDING AND MARINE 
ENGINEERING IN 1904. 
(Concluded from page 100.) 
Foreign Countrizs. 

Luioyp’s Registry has issued a very interesting 
return, reviewing the work done in the United King- 
dom, and the output of foreign countries. It ex- 
cludes-all vessels under 100 tons, and this in large 
measure accounts for the fact that the total of British- 
built merchant shipping stated therein is 90,000 tons 
less than that given in our review. When one notes 
that there were hundreds of small craft, and that we 
felt. compelled to include all ship-shape floating struc- 
tures, embracing dock caissons as well as fishing craft 
and barges, this difference is quite easily understood ; 
so that Lloyd’s figures corroborate those which we 
published in our issue of January 6, page 12 ante. 
The statistics by Lloyd’s, so far as they concern foreign 
countries, are worth independent consideration, because 
it is impossible to get reliable data except —— 
such sources as are available to Lloyd’s Registry, who 
have officers in practically every shipbuilding centre 
ofthe world. The returns received from these officers 
are reliable, and we give in Table XV. a summary of 


Tasie XV.—Tonnage of Ships Launched (including 
Warships) in each, Maritime Country. 


| | 





1901. | 1902. 1903. | 1904. 

Austria-Hungary .. 27,413 23,361 | 28,848 28,125 
Belgium as ye 6,€81 14,946 | 12,804 | 6,686 
China .. os be 3,694 | 8,400 2,364 709 
Denmark * * 26,056 | 27,148 32,059 15,859 
France .. - ..| 282,404 236,635 123,528 124,845 
Germany i ..| 288,063 257,885 245,084 | 247,167 
Holland os ° BA, 856 | 73,973 59,594 61,494 
Italy .. ve 88,329 62,288 57,389 68,678 
Japan .. « 87,208 36,481 41,004 | 33,577 
Norway in é 36,875 37,878 41,599 50,469 
Russia .. as : 39,890 52,579 45,404 8,143 
Sweden jo ke 19,191 9,030 15,505 10,375 
Other European : 

countries .. Pa 2,496 5,507 3,669 3,436 
United States .. 481,138 396,433 450,090 409,403 
Other countries ‘ we ie 592 763 
Colonies ee “9 28,134 28,819 34,690 30,965 








Total foreign and 
colonial .. .. 1,348,378 | 1,266,363 1,194,223 1, 90,604 
United Kingdom . 1,736,708 | 1,521,698 | 1,342,508 1,332,337 








Total for world .| 3,085,086 | 2,788,061 | 2,536,731 2,422,941 


results, including warships. In this case we have 
taken Lloyd’s figures for the United Kingdom instead 
of the total including vessels under 100 tons, so that 
the basis of comparison shall be the same in all cases. 
It will be noticed that the production of the whole 
world is about 114,000 tons less than in the preceding 
rear, and 365,000 tons less than in 1902, while the drop 
rom 1901, which marked the highest point reached, is 
662,000 tons. A comparison with the figures of 1900 
shows that the aggregate decrease this year is 142,000 
tons. When the figures for the United Kingdom 
alone are considered, it is found that the decrease is 
much more marked than in foreign countries. Thus, 
of the total reduction from the tonnage of last year, 
8.9 per cent: is attributable to Great Britain, but 
slightly more than half of the decrease since 1902 is 
attributable to the United Kingdom alone, and 61 per 
cent. of the decrease since 1901 has been borne by 
the industry in this country. The output for 1904 
in foreign countries is greater than in 1900 b 

37,000 tons, whereas in the case of Britain this 
year’s total is 188,000 tons less. The figures given 
bor foreign countries and the United Kingdom, so far as 
Table XV. is concerned, seem to show that our ship- 
builders have experienced depression to a much greater 
extent than foreign countries. This is as one would 
expect, in view of the extent to which foreign countries 
are depending upon their own yards for warships, as 
well as for merchantmen. In respect to warships, it 
is worth while giving in brief compass the output in 
Britain and foreign countries, 


Tanre XVI.—The Number and Tonnage of Warships 
Lawnched, 1892-1904. 














BRITISH, Foreien, 

No. Tons. | No. Tons. 
1892 .. “ 30 151,157 53 157,744 
1893 .. . 18 45,898 | 33 | 133,635 
18% .. : 31 $2,971 | 27 87,050 
1895 . 59 148,111 23 | 100,614 
1896 .. 55 163,958 37 | 167,833 
1897 .. 48 95,465 | 42 | 133,435 
1898 . 41 | 191,555 50 175,318 
1899 .. es 35 168,590 | 56 176,170 
1900 . es 29 83,364 | 70 192,100 
1901 .. ae 41 | 211,969 82 255,578 
1902 . 23 | 4,140 | 80 191,166 
1903 41 151,890 | 78 210 
1904 . 37 127,175 | 65 307,831 

| 


These figures indicate clearly that there is a steady 
diminution in British warship-building. Thus in 





TABLE XVII.—Tasie SHowinc THE NuMBER AND TONNAGE OF VESSELS OF 100 Tons Gross AND 


Upwarps (ExctupiInc WarSHIPS) LAUNCHED IN THE PRINCIPAL COUNTRIES. 












































: { | | j 
| United | Austria- British Den- | Ger- , United | Other | 
Year. | Kingdom. Hungary. Colonies. | mark. ‘i maten many. Holland | Italy - aga | Herway States. \Countries. Totals. 
tons tons | tons tons _— tons tons tons | tons tons tons tons tons No. tons 
1892 | 1,109,950 2,302 19,792 12,707 | 17,228 64,88 | 14,368 /13,888; .. | 24,572 | 62,588 15,762 (1051 1,858,045 
1893 836,383 7,435 17,089 | 10,719 20,337 | 60,167 | 1,339 (10,626) 1,132) 16,552 | 27,174 17,788 846 1,026,741 
1894 1,046,508 1,703 6,803 | 7,300 | 19,636 | 119,702 | 15,360 | 6,396) 3,173) 17,169 | 66,894 | 13,894 | 982) 1,323,538 
1895 950,967 7,371 10,381 | 10,982 28,851 | 87,786 | 8,292 | 5,693) 2,296 12,873 | 84,877 7,881 880) 1,218,160 
1896 1,159,751 6,246 11,124 | 11,814 | 44,565 | 103 295 | 12,405 | 6,779| 7,849) 12,059 [184,175 7,820 1113, 1,567,882 
1897 952,486 6,601 12,431 13,539 | 49,341 139,728 | 20,351 (12,910; 6,740) 17,248 . } 13,711 990 1,331,924 
1898 1,367,570 5,432 25,021 | 12,703 | 67,160 | 153,147 | 19,468 |26,530 11,424| 22,670 |173,250 | 8,968 (1290; 1,893,343 
1899 | 1,416,791 9,248 8,464 | 26,613 | 89,794 | 211,684 | 34,3884 |49,472| 6,775, 27,853 |224,278 | 16,882 . 1269 2,121,738 
1900 1,442,471 14,889 9,563 11,060 | 116,858 | 204,731 | 45,074 (67,522) 4,543) 32,751 |383,527 | 21,174 (1364! 2,304,163 
1901 1,524,739 20,013 28,134 | 22,856 | 177,543 | 217,598 | 29,927 |60,526 | 37,208 36,875 |433,235 28,890 (1538) 2,617,539 
1902 | 1,427,558 15,192 28,819 | 27,148 | 192,196 | 213,961 | 69,101 |46,270| 27,181 37,878 |379,174 | 33,277 | 1650) 2,502,755 
1903 | 1,190,618 11,328 34,690 28,609 92,768 | 184,494 59,174 |50,089/| 34,514 41,599 |381,820 35,928 1650) 2,145,631 
1,987,935 


1904 | 1,205,162 16,645 | 30,965 | 15,859 | 81,245 | 202,197 


the four years ending 1904 the average production in 
Britain was 146,000 tons, as compared with 248,000 
tons in foreign countries. In the preceding four 
years, ending with 1900, the relative figures were, for 
Britain 136,000, for foreign countries 169,000; and 
in the four years ending with 1896, the averages 
were respectively 98,000 for Britain, and 122,000 for 
foreign countries, including in each case what may be 
called second-rate Powers. In other words, while 
foreign countries combined launched ten years ago 
only 1.24 tons to each ton of warships floated in this 
country, they now turn out 1.7 tons to 1. An impor- 
tant factor in bringing about this material difference 
is the diminution in warship-building for foreign 
Powers in this country ; but, at the same time, other 
navies collectively are growing at a much faster rate 
than that of Britain. 

We reproduce in Table XVII. the figures given in 
Lloyd’s return, as they indicate not only the advance 
in merchant shipbuilding, but also the increase in the 
mercantile fleets of the respective countries. In this 
case shipowners, of course, are very apt to place 
their orders where they can get their work most 
cheaply done, and although bounties and government 
assistance offer inducements to owners to confine their 

atronage to their own countries, the growth of ship- 
building abroad suggests also improved economy of 
shipbuilding work in other countries. The figures for 


~| the United Kingdom may be said to be now almost sta- 


tionary, because totals closely approximating to that of 
the past year have been recorded for several years. But 
it will be noted that in the case of Germany, France, 
Japan, Norway, and the United States, there is a 
steady development. This is true of Holland and 
Austria-Hungary among the nations which, so far as 
maritime work is concerned, take a secondary place. 

Excluding this country, the United States have first 
place, so far as the extent of production is concerned, 
with a total of 238,518 tons of merchant ships, the 
average size being about 1000 tons. This aggregate is 
considerably less than in the four preceding years. It 
will be noted by comparison of the figures in Tables 
XV. and XVII. that the warship production is 170,885 
tons, more than equal to the total of all other nations, 
excepting Britain; indeed, it exceeds our warship out- 

ut by 43,000 tons. This is the highest total ever 
aunched for the United States Navy in any one year, 
and compares with 68,270 tons in 1903, 17,259 tons in 
1902, and 47,903 tons in 1901. In other words, the 
tonnage of warships launched in 1904 exceeds the total 
tonnage for the preceding five years. As regards the 
merchant work of the United States, the decrease is 
143,000 tons ; in fact, America accounts for 83 per cent. 
of the total diminution in the output for foreign and 
colonial countries. This is largely accounted for in the 
reduction of tonnage built for service on the Great 
Lakes. In the three preceding years the average was 
163,000 tons, whereas in 1904 it dropped to 49,000 tons. 
This latter figure includes the largest steamer built on 
the Great Lakes up to the present time—the Augustus 
B. Wolvin, of 6585 tons. As to the over-sea shipping 
completed in America, the largest vessel was the 
Dakota, of 20,718 tons ; but this is an exception, the 
next vessels being three ranging between 4000 and 
6000 tons. There were six wooden sailing vessels of 
between 2000 and 3000 tons, and three of over 3000 
tons, launched during the year, the largest being a five- 
masted schooner of 3138 tons. 

Germany comes next after America, alike as regards 
merchant and warship work. The total tonnage of 
the former vessels—149 in number—works out at 
202,197 tons, which is 18,000 tons more than in the 
previous year, and compares very favourably with the 
average yearly total of preceding years, as is indicated 
in Table XVII. The largest vessel of German build was 
the Prinz Eitel Friedrich, of 8865 tons, built by the 
Vulcan Company, of Stettin, and described on page 
60 of vol. Ixxviii. of ENGrngertnc. The next ship 
in point of size was the Scharnhurst, of 8131 tons, 
built at Geestemiinde ; and there were fifteen steamers 
of between 4000 and 7000 tons. As regards the war- 
ship work, the total is eleven vessels, of 44,970 tons, 
which is scarcely up to the average, as in the previous 
year the output was sixteen, of 60,590 tons; in 1902, 


55,636 [30,016 | 82,960 50,469 238,518 | 28,254 1643) 
43,924 tons; in 1901, 66,470 tons; and in 1900, 
56,020 tons. 

France comes third on the list of foreign nations. 
The difference, as compared with the results for 
Germany, is due entirely to merchant work, because 
the displacement tonnage of warships launched last 
ad almost equals that added to the German war fleet. 

rance’s warship tonnage, made up of nine vessels, 
totals 43,600 tons—13,000 tons more than in the pre- 
vious year, about the same as in 1902, 11,000 tons 
less than in 1901, and 5000 tons less than in 1900. 
The output of the past year, however, equals the 
average of the output in the latter half of the last 
decade of the nineteenth century. The merchant work, 
it will be seen, is considerably less than in each of the 
preceding five years, being only 81,245 tons, while in 
1902 the total was 192,000 tons; this, however, was 
a& maximum eutput, and was due largely to. subsidy 
legislation. 

Of the other countries the most noticeable result is 
that associated with Norway, where there has been a 
steady advance in tonnage since 1895, the total now being 
more than four times that recorded then. In all 67 
vessels were launched last year, with a total of 5C,469 
tons. No warship work has been carried out in 
Norway for over three years. Japan moves steadily 
forward, the total being 32,969 tons of merchant work; 
but there was only 608 tons of warship work, as com- 
pared with 6490 tons in the previous year, and 9300 
tons in 1902. Italy experienced a large decrease in 
the merchant work, but the warship tonnage, totalling 
28,662 tons, compares with 7300 tons in the previous 
year, 16,018 tons in 1902, and 27,803 tons in 1901. 
Other notable figures in connection with warship 
work are the 5768 tons of vessels launched for 
Holland, and the 1750 tons launched for Russia. 
The latter figure is very considerably below that of 

receding years: 1903 saw launched for the Russian 
Navy nine vessels, of 38,430 tons; while in 1902 the 
numbers were thirteen vessels, of 43,785 tons; in 
1901 fourteen vessels, of 30,532 tons; and in 1900 
three vessels, of 31,890 tons. Indeed, the average for 
several preceding years was between 25,000 tons and 
30,000 tons ; oa there is every reason to believe that 
the check suggested by last year’s figures is only 
momentary : it was due to the importance of concen- 
trating all effort upon vessels nearing completion, 
leaving work in the initial stage alone for less pressing 
times. As regards merchant work for Holland, it 
should be stated that, as with other countries, the 
tonnage noted in. Table X VII.—55,000 tons— does not 
include barges, lighters, and such craft, of which a 
very large number are utilised in the canals of the 
Low Country. The total of such vessels launched in 
1904 was nearly 50,000 tons. 


IRELAND. 

As we have already pointed out in connection with 
our complete review of the work in the United King- 
dom (page 16 ante), one of the remarkable results of 
the year is the great diminution in the output from 
Messrs. Harland and Wolff's yard. In former years, 
with their many leviathan ships, they occupied usually 
first place amongst all firms. Their average output in 
the four years ending with 1903 was nearly 90,000 tons ; 
but for 1904 their total is only 31,842 tons, made up of a 
Castle liner of 8113 tons, another twin-screw merchant 
steamer of 7160 tons, one of 6689 tons, and two single- 
screw steamers of about 4300 tons; the sixth vessel was 
the channel steamer Slievemore, the tonnage being 
1138, and the horse-power 3000. Four of the vessels 
were fitted with four-cylinder balanced engines, the 
others with triple-expansion engines, the total horse- 
power being 22,700. As to how this compares with 
the preceding years the following figures show :— 

1897. 1898. 1899. 1900. 1901. 1902. 1903. 1904. 
Tons 84,240 67,905 82,634 67,845 92,316 79,497 110,463 31,342 
L.H.-P. 45,850 33,350 66,150 36,300 76,000 60,200 100,400 22,700 

Messrs. Workman, Clark, and Co., Limited, pro- 
duced the Victorian, the third largest merchant vesse! 
of the year, having three sets of Parsons turbines. 
The tonnage is given as 11,400, the power as 12,000 
horse - power, while the four boilers installed are 
to give steam at 180 lb., and to be worked under 
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the forced-draught system. The next vessel in point 
of size on the company’s list is one of 6488 tons, the 
third is 6229 tons, and the fourth 4600 tons. 


| 
| 


are four others over 3000 tons, while special note | 


should be made of H.M.S. Squirrel, for fishery duty, 
of 250 tons and 300 indicated horse-power. The total 
output is equal to that of the preceding year in respect 
of tonnage, and considerably in excess in regard to 
power; but neither figure compares with the totals 
of 1902. The following figares show clearly the 
comparison for former perjods :— 

1898. 1899. 1900. 1901. 1902. 1913. 1904 
Tons ». 58,475 45,018 56,201 52,711 75,932 44,738 44,272 
LH.-P.. .. 32,520 29,950 81,390 33,300 46.900 27,050 34,0C0 
Had the deck erections been included in the tonnage, 
this would have been increased to 48,828 tons. The 
Dublin D»ckyard Company launched three vessels and 
a motor launch—in all 1690 tons—which compares with 
three vessels of 605 tons in the previous year. The 
Larne Shipbuilding Company built twosmall craft and 
two lighters, totalling 440 tons ; while Messrs. McColl 
and Co., engineers, of Belfast, fitted machinery to 
one of the steamers built by the Ailsa Company. In 
the previous year they also completed one set of machi- 
nery. The total for Ireland is thus twenty-five vessels, 
of 78,244 tons, which is only about half the output of 
three or four preceding years, and is the lowest for 
manyyears. The horse-power totals 57,350, and here 
also the totals of the three preceding years were in 
each case double. Only one of the vessels-—of 1300 
tons—was for foreign owners, Spain being-the client. 


THE THAMES. 


The inclusion this year of the armoured cruiser 
Black Prince, launched from the Thames Iron Works, 
greatly influences the total tonnage completed on the 
river, and brings it up to about an average; but in 
1898 there was one battleship launched, and in 1901 
two battleships, so that these years have a tonnage 
considerably in excess of that of 1904. The horse- 
power of machinery is high, because there have been 
completed several torpedo-boats, and the engines for 
three cruisers, in addition to the one built on the 
river. The total horse-power is 117,848. The exact 
comparison with previous years is as follows :— 

1898. 1899 1900. 1901. 1902. 1903. 1904. 
Tons 38,204 13,100 24,212 52,934 29,181 15,426 25,953 
LH.P. 140,000 177,280 83,259 126,637 51,129 91,790 117,848 
The number of vessels launched was 95, and all of 
these, with the exception of the Black Prince, were 
under 1000 tons ; indeed, 87 of them were less than 
500 tons. The sailing tonnage was again extensive, 
largely owing to the inclusion of Thames barges. The 
proportion of sail to total tonnage was last year 24} per 
cent., whereas the year before, when there was no large 
ship, it was 65.8 per cent. Messrs. Humphreys were 
responsible for the engines of the battleships New 
Zealand and Britannia, Jaunched from the dockyards 
during the year, the total being 36,000 indicated 
horse-power. The Thames Iron Works Shipbuilding 
and Engineering Company, Limited, have launched the 
Black Prince (see ENGINEERING, vol. lxxviii., page 651), 
four barges, eleven life-boats for the Royal National 
Institution, and a small tug-boat, a total of 13,798 tons ; 
while the machinery output, including the engines of 
the Devonshire, launched during the year at Chatham 
Dockyard aggregates 44,770 indicated horse-power. 
In addition to having the Black Prince to finish, which 
will occupy a large number of men for practically the 
whole of the year, tlie company have in progress a 
coaling lighter of 1000 tons capacity for the Admiralty, 
another of. 300 tons capacity, two 60-ft pinnaces, the 
10 London County Council river steamers already dealt 
with in ENGINEERING (see vol. lxxviii, page 581), a 
Some for Queen’s College, Oxford, and 21 life- 
oats, 

Messrs. Yarrow andCo., Limited, launched 18 vessels, 
totalling 2825 tons, with machinery of 15,805 indicated 
horse-power. This compares with 14 vessels, of 1343 tons 
and 18,890 indicated horse-power, of the previous year, 
so that there is a considerable increase in tonnage, but 
the horse-power is slightly less. In 1902, however, 
there were only 10 vessels, of 1025 tons and 9680 indi- 
cated horse-power, launched, so that this year is the 
second best for this century. Amongst the vessels is 
a stern-wheeler of 600 tons and 500 indicated horse- 
power, the boiler in this case being of the locomotive 
type; four shallow-draught gun-boats of the Heron 
type, each of 200 tons and 700 horse-power ; two 
torpedo-boat destroyers of 254 knots, both of which 
have succeeded in passing their trials satisfactorily, 
with the exceptionally low coal consumption recorded 
in our table of results, page 23 ante. Another stern- 
wheeler was of 200 tons. The remainder were small 
screw launches, The firm at the same time built 
19 water-tube boilers for the cruiser Warrior, which 
was launched at the Pembroke Dockyard, and also one 
boiler for a merchant vessel abroad. This boiler work, 
however, has not been included in the horse-power. 

_ Messrs. J. 1. Thornycroft and Co., Limited, who 
have bought a shipbuilding yard at Woolston, have, 
at their Chiswick works, completed two torpedo-boat 
destroyers and numerous small craft. One of the 








destroyers, the Jed, has carried out her steam trials 
with successful results. The firm also built numerous 


There | small craft, and are making a speciality of petrol 


motor-launches. They have under construction, but 
not yet launched, two more destroyers, one of them 
for the British Navy and the other for Sweden ; as 
well as a passenger steamer, of 169 tons and 450 indi- 
cated horse-power, to attain a speed of 13 knots, for 
the Trinidad Government Railway. The year’s work 
is in excess of that for the previous year. 

Coming now to the builders of the smaller and more 
utilitarian craft, we note that the output generally 
is considerably less. Messrs. G. Rennie and Co. 
return, for instance, 2825 tons, the capacity of nine- 
teen vessels, including ten lighters, four screw steamers, 
four grain-elevators, aud a steel caisson: the total 
compares with 6430 tons in the previous year, 
10,110 tons in 1902, and 9410 tons in 1901. Messrs. 
A. W. Robertson and Co. return fifteen vessels, of 
3520 tons, as compared with 3369 tons, 5963 tons, 
and 9645 tons in the three previous years. Ten 
of the boats were sailing lighters, four of them steam 
lighters—the latter for Egypt—and one was a pontoon. 
Messrs. R. and H. Green, Limited, built two barges 
and a pontoon, together 850 tons, as compared with 
1,100 tons in the previous year,:and 2077 tons in 
1902. Messrs. F. Braby and Co., Limited, of Dept- 
ford, built six barges, of 530 tons, as compared with 
nine, of 840 tons, in the previous year, but the output 
is larger than in 1901 ak 1902. 

Messrs. Edwards and Co., Limited, of Millwall, 
completed 15 vessels, making up in all 445 tons, which 
compares with 677 tons in the previous year, and 815 
tons in 1902. All of these vessels, with the exception 
of three barges and a pontoon, were steam craft, and 
were, for the most part, fitted with compound engines. 
Two were stern-wheelers, one a side-paddle steamer, 
and the others ordinary screw steamers, one only having 
twin-screws. Amongst engineers on the river, Messrs. 
Plenty and Sons, Limited, of Newbury, completed 
machinery of 4323 indicated horse-power, of which 
1743 were compound engines and 2580 triple-expansion 
engines. The compound engines ranged up to 200 horse- 


power, and the triple expansion sets to 500 horse-. 


ower ; many of them were for vessels built abroad. 

n the previous year Messrs. Plenty completed thirty 
sets of machinery, of a total of 3330 indicated horse- 
power, and in 1902 two sets, of 4342 indicated horse- 
power. The Vauxhall Iron Works Company, Limited, 
return eighteen sets of machinery—most of them sent 
abroad, the remainder being for the vessels constructed 
by Messrs. Edwards and Co.; the total horse-power in 
this case is 1950 indicated horse-power. 


OTHER ENGLISH PorTs. 


From about forty firms around the coast we have 
notification of the completion of 297 small craft, 
making up a total of 16,625 tons. This is a much 
larger total than in the previous year, when we had 
returns of 192 vessels, of 8482 tons. In 1903 the total 
was over 10,000 tons. The machinery output in these 
districts is 27,350 indicated horse-power, which at first 
glance would seem large, but more than half of this is 
accounted for by the torpedo craft built by Messrs. J.S. 
White and Co., of Cowes. This machinery output is 
about 3000 indicated horse-power over the total of 
the previous year. Space available here will only 
permit us to refer briefly to the work done by these 
firms ; and as it necessarily fluctuates it will only be 
necessary in the case of important variations to make 
comparison with the returns of the preyious year. 

Beginning with the East Coast, we have first Yar- 
mouth. essrs. Fellows and Co., Limited, built two 
steam herring-boats, a trawling smack, and a lighter 
for the Admiralty, totalling 245 tons. Messrs. Beech- 
ing Brothers, Limited, constructed six vessels, five of 
them steam fishing-boatsforScotland; a total of 360 tons. 
Messrs. Crabtree and Co., Limited, machinery builders, 
constructed engines for twenty vessels, with a total of 
4155 indicated horse-power, several of the hulls being 
constructed at Hull and other ports. This output 
compares favourably with that of the previous year, 
and the company have on hand engines of 1450 horse- 
power. Mr. John Chambers, of Lowestoft, constructed 
fifteen wooden vessels, totalling 946 tons, of which 
347 tons were sailing craft, the remainder being steam 
vessels, engined mostly by Elliott and Garrood, of 
Beccles. The total in the previous year was 1032 tons, 
and for 1902 it was 951 tons, so that the past ydar’s 
work was well up to theaverage. Mr. H. Reynolds, also 
of Lowestoft, completed eleven wooden vessels, total- 
ling 593 tons, of which 400 tons were sailing craft, 
only three steam vessels being completed. The firm have 
on hand a launch, a 57-ton smack, and two Admiralty 
steam-cutters, with several small boats. -Messrs. J. and 
H. Cann, of Harwich, built one sailing boat of 85 tons, 
for the Ipswich trade. Messrs. Forrestt and Co., 
Limited, of Wyvenhoe, turned out 23 vessels, of 462 
tons, which compares with 775 tons. This return 
includes four stern-wheelers, a 44-ton twin-screw 
steamer for Portugal, a fire-float of 80 tons for the 
London County Council, and several steam cutters, &c. 

Coming to the South Coast, Messrs. Stow and Son, 


of Shoreham, report that they built two wooden 
sailing yachts, one of 39 and the other of 45 tons, 
for British owners. Messrs. G. and T. Smith, Limited, 
of Rye, completed four wooden sailing trawlers and 
two wooden lighters, making up in all 286 tons, which 
compares with three similar trawlers in the two 
preceding years. Messrs. J. T. Crampton, of Ports- 
mouth, built some 44 small craft—all sailing boats— 
opere ating some 1220 tons. Messrs. Camper and 

icholson return only one vessel, of 62 tons, as com- 
pared with five of 288 tons in the previous year, 
and 398 tons in 1902. At Southampton Messrs. 
Thornycroft report four vessels, of 411 tons and 1000 
horse-power ; Messrs. Summers and Payne four motor- 
boats, totalling 38 tons; Messrs. Day, Summers, and 
Co,, one boat of 350 tons; and Messrs. Fay, one of 
151 tons.‘ At Cowes, Messrs. J. S. White and Co, 
have completed 25 vé&sels, of 1165 tons, and 14,270 
indicated horse-power; which compares with 1486 
tuns and 13,610 indicated horse-power in 1903, and 
1093 tons and 5800 indicated horse-power in 1902. 
Included jn. this is a to o-boat destroyer and a 
torpedo-b@at. as well &s sixteen pinnaces and seven 
launches. “Messrs. W. White and Sons built three 
cutters, a yacht of 58 tons and 160 horse-power, a 
life-boat for Karachi, of 29 tons and 150 horse-power, 
and several cutters and a launch, the total being 87 
tons and 42] horse-power. Mr. Harley Mead built 
four cutters and five motor-buats, totalling 47 tons. 
Messrs. Simpson, Strickland, and Co. delivered dur- 
ing the year twenty-two steam launches, with a 
total gross tonnage of 239 tons, and machinery and 
boilers of a total indicated horse-power of 1484; 
they haveron hand ‘eleven steam launches and various 
sets of machinery. Messrs. Philip and Son, of Dart- 
mouth, constructed a large number of craft, totalling 400 
tons, and machinery of 1558 horse-power, and they have 
a very satisfactory amount of work in hand. Messrs. 
Gibbs and Co., Brixham, completed ten vessels, of 692 
tons, of which only three were steam craft, the largest 
being a bdbat of 202 tons, for Teneriffe. Mr. S. J. 
Dewdney, also of Brixham, built a yawl of 14 tons 
for the Earl of Dunraven, and intended for fishiug 
on the coast of Ireland, with four ketches for the | 
English afd Bristol Channel fisheries, the total ton- 
-“— being 211. 

nthe Bristol Channel less work was done than 
usual. Most of the firms confined themselves to repair 
work. Messrs. C. K. Stothert and Co., of Bristol, 
built two screw tugs for the Severn and Canal Carry- 
ing Company, and. Messrs. W. Sisson and Co., Limited, 
of Gloucester, engined three vessels, two of them 
launches for Windermere Lake, while the third was 
for shipment. A fourth launch was fitted with new 
boilers. 

On the North-West Coast there was a fair amount of 
work done. Messrs. W. J. Yarwood, of Northwich, 
completed six vessels, of 793 tons, two of them barges, 
and four small steamers, the largest being 236 tons. 
This compares with four vessels of 538 tons in 1903, 
and with 1223 tons in 1902. Messrs. Isaac Pimblott 
and Sons, Northwich, built nine barges, of 692 tons, 
as compared with seven vessels, of 377 tons, in the 
previous year. They have on hand ten barges and 
three launches. Messrs. C. H. Walker and Co., Limited, 
of Sudbrook, completed fourteen vessels, mostly tow- 
ing barges, and, with three exceptions, all for abroad. 
Three of the vessels were steam hopper-barges, engined 
by Messrs. Plenty. The output of Messrs. Walker in 
the previous year was 694 tons, and in 1902 it was 817 
tons. The Lytham Shipbuilding and Engineering 
Company, Limited, produced a tug, a stern-wheeler, 
and four sailing barges, together 1376 tons, as compared 
with 540 tons in the previous year. They built machi- 
nery for three other vessels, so that their total engine 
output is 1230 indicated horse-power, as against 790 
and 450 in the two previous years, They have on hand 
two tug-boats for Liverpool. The Caledonian Engine 
and Shipbuilding Company, of Preston, completed 
four vessels, three of them lighters, and the fourth a 
launch, with a total of 590 tons. They have almost. 
completed three more coaling barges, also for the 
Admiralty, and have also on hand a 100-ton haul- 
about, a cargo-boat of 1000 tons carrying capacity, 
and a Customs yacht. Messrs. Nicholson and Son, of 
Glasson Dock, Lancaster, completed a ketch of 40 tons. 


Work tn HAnp IN THE Unrrep Kinepom. 


The prospects for this year in the United Kingdom 
are not at all unsatisfactory. The total tonnage of mer- 
chant work reported officially to be in hand is 1,049,000 
tons, which, as shown in Table XVIII , is better than 
at the beginning of the two preceding years, but is 
still 300,000 tons less than at the beginning of 1902, 
when trade was exceptionally active. There is, how- 
ever, a very considerable reduction in the amount of 
warship work on hand, the total being lower than it 
has been in any years since 1895, and, moreover, a 
very large proportion of this work is in an advanced 
state. 

The enormous growth of the Fleet, especially of 
the number of ships in commission, has necessitated 








much more repair and overhaul work than was the 
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THE WAGNER SINGLE-PHASE: ELECTRIC MOTOR. 
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case 10, 15, or, 20 years ago, and it is recognised on 
all hands that the conditions in the dockyards are 
more conducive to economy in this work than those 
appertaining to private yards. Experience, indeed, 
during 1903 and the early part of 1904 has clearly 
established this, because it has. been found that the 
cost—to the Treasury, at least—of repair work io 
private yards is considerably greater than that done 
in the dockyards; while, on the other hand, the 


Taste XVIIL.—Tonnage in Course of Construction in 
the United Kingdom at January 1, 1895-1905. 














Merchant Ships. Warships. Tota’. 

No. Tons. No. Tons. Tons. 
1895 324 653,286 66 260,985 919,271 
1896 377 711,562 68 306,580 1,018,142 
1897 390 784,711 ot $30,005 1,114,716 
1898 505 —«:1, 013,319 95 312 920 1,326,239 
1899 58t 1,401,087 ot 410,985 1,812,072 
1900 533 1,306,751 81 423,755 1,730,506 
1901 443 ~—-:1,269,919 65 390,145 1,660,064 
1902 469 1,359,205 45 333,325 1,692,530 
1903 387 1,024,067 57 300,690 1,324,757 
1904 386 898,473 63 | 309,610 1,207,988 
1905 403 1,049,860 54 282,810 1,332,670 


rivate yards succeed in producing new ships at 
fon cost than the Royal establishments. There is 
no need to enter at any length upon the reasons 
for both these results; they are inseparably asso- 
ciated with the particular state prevailing in the 
respective establishments. But the lesson from the 
generally-accepted facts 4 ow to be enforced on every 
available occasion, and the dockyards should only have 
such new work as is necessary to maintain the staff 
and plant in a high state of efficiency. This, we 
know, has been accepted in some measure as 
the guiding rule in the policy of giving out ships; 
but it is not always recognised that the repair 
work has so increased that there is scarcely any 
necessity now for ordering new vessels to be laid 
down at the dockyards. Yet in 1903 three large 
battleships were given out to the dockyards, and in 
1904 three large cruisers. An analysis of the statistics 
of naval work on hand at the private yards and at the 
dockyards is misleading, because there are at present 
reckoned officially as on hand at these private estab- 
lishments three battleships and five armoured cruisers, 
which are to all intents and purposes completed— 
that is to say, very little work is involved. All the 
battleships have passed through their trials; while 
the five cruisers have been delayed owing to the 
change in ordnance, so that the account of naval 
work for the British Fleet in British yards is at the 
present moment less than it has boen for many years, 
while, conversely, the amount of new work on hand 
in the dockyards is greater than in past years. When 
one recalls that the difference in cost of construction 
in favour of private yards is from 10 to 15 per cent., 
it will be admitted that criticism of Admiralty policy 
in this matter by such authorities as Lord Brassey 
is well founded, and that the Admiralty, in appor- 
tioning the work for next year, should avail them- 
selves more than in the past of the great facilities 

ssessed by private yards. 

In Table XIX. we give the tonnage of work in 
hand in the various districts. It will be seen that 








WAGNER ELECTRIC COMPANY, 


there is a very cons‘derable reduction in the work in 
progres; at’ Belfast, the decrease, as compared with 
1904, being 31,000 tons, and as compared with 1903, 
56,000 tons. Very little merchant work is going for- 
ward at Barrow, so that there is all the greater oppor- 
TaBLE XIX.—Work in Hand in Principal Districts 
at January, 1902-5 (Warships Excluded). 





District. 1905. 1904. 1903. 1902. 

| _tons tons tons | tons 

Belfast oe --| 169,510 200,333 225,940 215,831 
Barrow, Maryport, &| ‘ 

Workington os 8,680 32,570 27,090 | 22,665 

Glasgow “ ..|, 227,845 153,646 240,473 | 260,155 

Greenoc 138,590 105,604 114,358 191,675 


Mii as eal 
Hartlepool & Whitby) 49,617 55,503 48,351 | 84,845 
Middlesbrough and 


Stockton | 44,610 61,954 40,174 | 92,340 
Newcastle... . | 202,615 152,341 168,109 257,919 
Sunderland .. oe} 166,362 106,187 118,051 177,437 


tunity for placing warship work there, with every 
prospect of early delivery. The position has con- 
siderably improved at Glasgow since the beginning of 
last year ; but the total is still from 13,000 to 33,000 
tons less than it was in the three preceding years. 
Greenock is also sharing in the improved state of 
trade, but the total is still 53,000 tons less than in 
1902. Hartlepool has also a long way to go to equal 
the great activity of the first year of the present 
century, the tonnage at present on hand being only 
one-half what it was at the beginning of 1901. 
On the Tees the state of affairs is still more un- 
satisfactory ; the total is 17,000 tons less than a year 
ago, and 60,000 tons less than in 1901. Newcastle is 
better off than in the two preceding years, but is still 
50,000 tons below the average of 1901-2. At Sunder- 
land the shipbuilders seem to be better off almost than 
in any other district, because the total is only 11,000 
tons lower than the highest record—that of 1902. 








THE WAGNER SINGLE-PHASE MOTOR. 

Tue Wagner Electric Company, of St. Louis, manu- 
facture a single-phase alternating-current motor which 
has some special features, and which we illustrate in 
Fig. 1,above. The company claim that in starting the 
motor develops the same torque per ampere as when 
running ; it is automatically changed from starting to 
running position, and back to starting position, as the 
circuit is mace or broken. It commences as a repul- 
sion motor, and runs as an induction motor, the change 
from one set of connections to the other being made by 
a centrifugal device, which will be understood by refer- 
ence to Fig. 1. The armature is wound with the same 
number of poles as the field, and is connected to the 
commutator in a manner similar to that of a direct- 
current machine. The brushes bear on the radial face 
of the commutator, each being pressed by a spring 9, 
while all the brush-holders are parts of one casting, 
forming an effective short-circuit between the com- 
mutator segments that the brushes bear upon. The 
brush-holder is free to slide axially, and is held in a 
definite position by a flange attachment to the barrel ¢. 
Within this barre/ there is a spring, one end of which 
bears against a nut ¢ on the stationary shaft; the 


other end presses against the spring-barrel itself. The | 
in its movement by a governor | 


latter is restrain 
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fugal force. On the outer periphery of the spring- 
barrel small copper punchings are threaded to form 
the short-circuit ring &.° The action of this motor is 
as follows :—Upon closing the circuit, the armature 
revolves in the direction in which the brushes are 
displaced, and is accelerated until it has reached normal 
speed, which, under full-load conditions, requires from 
10 to 15 seconds. At full speed the governor weights 
acquire sufficient centrifugal force to overcome the 
tension of the restraining spring, and they suddenly 
change their position from pressing on the armature 
shaft, and fly out against the inner periphery of the 
armature spider. This motion is transmitted to the 
spring barrel by the governor weight-pins w, which 
force the latter out of the commutator, and into such 
a position that the front end of the short-circuiting 
ring & is even with the face of the commutator /. 
By these means every commutator bar is electrically 
connected in such a manner as to short-circuit the 
rotor. The spriog-barrel, in its forward movement, 
carries the brush-holder with it, putting the brushes 
entirely out of action. Should the armature slow down 
so that the centrifugal force of the governer weights is 
no longer able to overcome the tension of the governor 
spring, the latter forces the spring-barrel back into the 
end of the commutator, disconnecting the commutator 
bars from each other; and by brioging the brush- 
holders back to their working position, the motor is 
ready to start again. The letters of reference on Fig. 1 
refer to the following parts :— 


. Spring-barrel. 
- Brush-holder. 
. Short-circuiting ring. Shaft. 

. Commutator. x. Strap-bolt. 

We are informed that these motors, as ordinarily 
wound, provide sufficient impedance in their field 
windings to keep down the starting current to about 
24 times the value of full-load current. In starting 
they develop the same amount of torque per ampere 
of line current as they do in running ; therefore, when 
connected directly across the line, the motor will 
develop a starting torque equivalent to about 24 times 
its full-load torque. When the conditions of the 
circuit require the motor at starting to take no more 
than its full-load current, a resistance can be inserted 
in the line, which cuts down the starting current to 
its full-load value, but leaves the starting torque equal 
to full-load torque. The curves given in Fig. 2 show 
the results of some starting tests made by the Edison 
Electric Company. 


. Governor weight pin. 
. Governor weight. 
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a. Pillow-block cap. m. Terminal cable. 
b. Oil-cover. n. Pillow-block. 

c. Rocker arm. o. Oil-cock. 

ad, Spring-nut key. p. Rocker-arm tube. 
e. Spring-nut. q. Spring-barrel ring. 
f. Adjustment stud. r. Governor spring. 
g. Brush-holder spring. s. Field-clamp. 

h. Carbon-brush. t. Dowel-pin. 
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INDUSTRIAL NOTES. 

THE state of the labour market, as disclosed by the 
returns published by the Labour Department of the 
Board of Trade, gives a crumb of comfort, but only a 
crumb. The returns show that there was a further 
decline in the engineering, building, furnishing, and 
printing trades, but some improvement in the coal, 
iron and steel, shipbuilding, and worsted trades. This 
general report is based on 4643 returns—namely, 3058 
from employers or their associations, 1502 from trade 
unions, and 83 from other sources. The curve line 
of employment shows that the percentage of un- 





employed throughout 1904 was much higher than in 
1903, and higher still than the mean of the last ten 
years—1894 to 1903 inclusive. Only once in 1904, and 


weight-pin wu. The governor weight v is shaped to | then only slightly, did the proportion fall below 6 per 
give a toggle effect when under the action of centri-! cent. As compared with a year ago, there was coll- 
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siderable improvement in the cotton, woollen, worsted 
and tin-plate industries ; but a decline in the engi- 
neering, building. furnishing, and printing trades. 

In the 272 trade unions specially dealt with there 
was an aggreg ste of 573,726 members ; of these 43,435, 
»r 7.6 per cent., were out of employment, as compa 
with 7 per cent, in the month previous and 6.7 per 
cent, in the same month a‘year ago.. The proportion 
of unemployed has, therefore, been unusually large for 
1 long period. 


In the woollen and worsted trades employment was 
good in the former—much better than a year ago. In 
the latter trade was better than a month ago and much 
better than a year ago, but was still slack. In firms 
employing 49,639 workpeople, paying 37,141/. in wages, 
there was an increase of 0.7 per cent. compared with 
a year ago. In the hosiery trade employment was 
quiet in England, fairly good in Scotland. The jute 
trade was good ; the flax trade slack in Scotland, mode- 
rate inIreland. On the whole, the textile trades show 
improvement. 





Employment was fair in the coal industry—better 
than in the previous month, but rather worse than a 
year ago. At collieries employing 529,498 workpeople 
the pits worked an average of 5.30 days per week, as 
compared with 5.14 days in the previous month, and 
5.40 days a yearago The total employed was abouf | 12.2 per cent. as compared with the same month a 
the same, but slightly larger than a year ago. year ago. It is stated that the decline was largely 

Employment continued good in ironstone-mining |due to the fogs, which dislocated traffic and greatly 
\t the 125. mines and open works covered by the returns | interfered with work in the docks and on the riverside 
the average tims worked was 5.87 days per week, | generally. 

5.86 diys in the previous month, and 5.77 daysa year, Agricultural labour was fairly employed when the 
ago. ‘The number employed was 0.9 and 0.8 por cent. | weather was favourable for this class of work, but 
greater respectively. there was an occasional interruption in regular em- 
, ployment. The supply of men was amply sufficient, 

In the pig-iron industry there was little change, but | and there was no dearth of applicants for permanent 
there was a slight improvement over a yearago. At | situations in most of the counties. 
the works of 108 ironmastera 303 furnaces were in | —_— 
blast, employing about 21,500 workpeople. In the; The total number of persons involved in labour dis- 
month previous 304 furnaces were in blast, and 301 a | putes in the month was 3727; previous month, 7236 ; 
year ago. ‘ |same montha year ago, 7304. Theaggregate duration 

In the manufacture of iron and steel there waz an | of all disputes was 46,900 working days; previous 
improvement in employment over a month ago and a month, 67,200 days; same month a year ago, 125,000 
year ago. Returns relating to 244 works, employing |days. Only six disputes began in the month, involv- 
$4,947 workpeople, showed an increase in the volume |ing 1174 workpeople, 25 disputes in the previous 
of employment of 5.2 per cent. as compared with a| month, and 10 in the same month a ycarago. Only 
year ago. | six disputes, affecting 1835 persons, were settled. Of 

In tho tin-plate trade employment continued good | these, three, affecting 1096 persons, were decided in 
—much better than a yearago. There were in opera- | favour of the workpeople ; one, affecting 200 persons, 
tion 397 mills, compared with 400 in the previous |in favour of employers; two, affecting 539 persons, 
month, and 340 a year ago. | were compromised by the parties affected, or by their 

= | representatives. 

Employment in the enginecring trades was dull gene-| Changes in the rates of wages in the month affected 
raily—worse than a month ago anda year ago. The | 39,600 workpeople. Of these, 7600 received advances, 
proportion of trade union members wongeayer was | while 32,000 sustained reductions. The net effect of 
8.3 per cent.; 7.8 per cent. in the month previous, | all the changes was a decrease in wages of over 2100/. 
and 7.7 per cent. in the same month a year ago. per week. ‘I'he changes in the month previous affected 

In the shipbuilding trades employment continued | nearly 154,400 workpeople, the net result being a 
bad ; but it was slightly better than a month ago or a | decrease in weekly wages of 6700/. In the same month 
yearago. The proportion of unemployed unionmembers | a year ago 368,400 workpeople were affected, the net 
was 16.4 per cent.; previous month, 166 per cent. ;|decrease being 18,500/. per week. The principal 
and the same month a year ago, 16.7 per cent. This | change was in the wages of the shipbuilding trades 
is a large percentage. }on the North-East Coast, which affected some 24,700 
| workpeople. Three changes, affecting 2300 persons, 

Employment in the building trades continued very | were arranged by conciliation boards; and five changes, 
dull —worse thanin the previous month, and much worse | affecting 13,750 persons, were brought about by the 
than a year ago. The proportion ‘of carpenters and | operation of sliding scales. The remaining changes, 
joiners unemployed was 11.5 per cent.; previous | affecting 23,500 persons, were arranged by the parties 
month, 10.1; a year ago, 7.9 per cent. Plumbers | themselves or by their representatives. Only one, 
were 10 per cent., 10.2, and 7.7 per cent. respectively | affecting about 300 persons, was preceded by a strike, 
at the same dates. In the wood-working and furnish- | causing a stoppage of work. The progress of amicable 
ing trades employment was bad—worse than a month | settlement is marked. In no other period of a falling 
ayo and a year ago. The proportions were 10.5, 8.4, | market was there anything like it. It speaks well 
aud 8 9 per cent. respectively at the same dates. for both parties that terms were arranged without the 

In the printing and book-binding trades employment | costly intervention of strikes and lock-outs. 
was worse than a month ago and a year ago. The pee . 
proportion of unemployed union members was 4.8 per The Amalgamated Engineers’ Journal is _ now sepa- 
cent.;"previous month, 3.4 per cent; a year ago, 3.5 | rated from the report. The Journal contains matter 
per cent. The paper-making trades continued fairly of general interest to the labour world on industrial, 
good. The proportion of unemployed was 3.1 per cent. | Social, political, and technical subjects, while the 
—the same as a month ago and a year ago. report is confined to matters pertaining to the internal 

Employment in the glass trades continued bad gene- | @flairs of the society. The report states that ‘the 
rally. The same is reported of the pottery, brick, | year 1905 opens with some slight indications of im- 
and tile trades. proved trade,” which it is hoped will be realised in 
the near future. It is noted that the Government have 
| placed large orders for guns, which will bring grist to 
|the mill, Sotgoves the results may affect the interests 
| of the taxpayers. The total membership of the society 
at date was 96,106 ; of these, 6455 were on donation 


Dock and riverside labour was moderate on the 
whole. At the London docks and wharves the average 
number employed was 12,854—a decrease of 4.8 per 
cent. as compared with the month previous, and 














Ia the boot and shoe trade employment continued 
bad. In 453 firms, employing 57,736 workpeople, and 
paying 53,7247. in wages during the week before 
Christmas, the wages showed an increase of 4.3 per | pan an “ 
cent. over the previous month, and an increase of 10.2 | benefit, 2575 on sick benefit, and 4900 on super- 
per cent. as compared with the same period a year ago, | nnuation allowance ; total on the funds, 13,930. This 
But it is explained that an extra day had to be counted | is 4 vast army of industrial workers to be sustained by 
for 1904 over 1903. In the other leather trades em- | 00¢ trade union alone, without any outside help what- 
ployment was bad generally—worse than a year ago. | S0ever. The claims on the benevolent fund have been so 
‘The proportions out of work in all the trades were 11.9 |™any and so urgent that it has been exhausted, the 
per cent., previous month 11.2 per cent., and a year | members are therefore called upon to vote 6d. each for 
ago 8.3 per cent. respectively. replenishing the fund. The reports of the organising 

. district delegates vary: on the Clyde, it is said, things 

Employment in the cotton trades was good—much re not so bad as expected and predicted, while for the 
better than a year ago. In firms employing 49,615 New Year the prospects are brighter; in some districts, 
operatives ia preparing and spinning, only 3 per | indeed, they are exceedingly good. On the Mersey, also, 
cent. were in mills working short time, compared | the outlook is said to be better, and in other parts of 
with 2.5 per cent. in the month previous, and Lancashire it is expected that textile machinists will 
22.9 per cent. in the same month a year ago. In the’ be busy ina short time. The report from the bs ag is 
Weaving branches 98.7 per cent. were on full time, as even better, for last year was not so unfavourable as 
compared with 98.6 per cent. in the month previous, | many were led to suppose. The output of machinery 
and 992 per cent. a year ago. Out of 96,555 work- | of all kinds was remarkable. Only on the Tees was 
people in the weaving and other departments only there serious slackness of employment. In the Man- 
2.1 per cent. were on short time, compared with 1.8 chester district trade generally was bad throughout 
per cent. in the previous month and 16.3 per cent. the year 1904. 

a year ago. As regards looms in operation there were 
97.7 per cent., as compared witk 96.8 per cent. in the 
previous month and 94.4 per cent. a year ago. 





The report of the boiler-makers and iron-shipbuilders 
shows no indications of improved trade as yet, although 








hopeful signs have appsared during the present month. 
The total number on the funds was 10,768, showing 
an increase of 427, a3 follows:—Increase of unem- 
ployed, 123; on sick list, 292; on superannuation, 
12. The aggregate figures are 416 higher than in 
January of 1904. The depression lasted all through 
last year, with fluctuations in the numbers in the 
several months. The total expenditure in the month 
was 16,916/. 183. 4d, which was much higher than 
the average per week in the previous month and 
throughout the year. The report speaks of the 
blighted hopes of men continually on tho look-out for 
better trade and hopes of employment, instead of 
| which they had to depend upon the society’s funds 
for relief. The figures given show that the shrinkage 
|in output of British tonnage in 1904 was only 43,449 
'tons, while the decrease in foreign tonnage built was 
| 182,517 tons ; so that the decrease in British tonnage 
was only about one-fifth of the total. It is noted that 
| while Germany, Holland, Norway, and Sweden show 
a slight increase, the aggregate falls short of the out- 
| put in the Clyde district alone, and a long way short 
|of that of the North-East Coast of England. It is 
|also noted that in America there was a great shrink- 
| age, in spite of American facilities and great resources. 
There was a decrease in membership of 90. 


| Never before has Russia been in such desperate 
straits as now. The disastrous war with Japan has 
| afforded a long-looked-for opportunity for the workin 
people to dare to air their grievances in public, an 
they have taken advantage of it. Strikes have been 
frequent, and, for Russia, prolonged. But the strikes 
in and near St. Petersburg are the most serious ever 
known in the Russian Empire. Practically the strike 
may almost be said to be a general one, though it 
began in sections. It is not confined to private estab- 
lishments, for Government works have suffered to an 
even larger extent. The strikers have been darin 
also, fur they invaded the offices and works, me 
compelled the unwilling ones to join in the general 
cessation of work. Bolder than all, however, was the 
petition which the representatives of the men drew 
up for presentation to the Tsar. The so-called peti- 
tion was really a manifesto, political in character, 
as well as industrial. How, indeed, could it have 
been otherwise? It referred to the tyranny, by op- 
pression and repression, under which the people slave 
and suffer ; to the imposts they are called upon to bear, 
without any voice in public affairs. And they demanded 
redress of grievances long borne, but which the peti- 
tioners declared they can bear no longer. They stated 
that they were perishing, and had arrived at the ex- 
treme limits of endurance. They declared that they 
would not return to work until their demands had been 
conceded. This petition they intended to present on 
Sunday last, and accordingly on that 4 my thou- 
sands of workpeople marched to the Winter Palace. 
They were unarmed and quite peaceable, but the 
authorities had issued orders to the military that the 
gathering should be dispersed, and the soldiers fired 
on the crowd, killing and wounding a large number of 
men, women, and children. It is a pitiable state of 
things. Russia is a vast empire, with enormous re- 
sources, but her people are the most downtrodden of 
any country—except, perhaps, Turkey. The indus- 
trial movement now on foot may involve a political 
revolution. It is one of those cases in which the 
nation’s dire necessity becomes the people’s oppor- 
tunity. Truly, concessions might have averted the 
grave issues now raised; but Russia has always be- 
lieved in repression. And now things have taken a 
course the end of which it is impossible to see, and 
matters grow more serious every hour. 














The situation in the coalfields of Germany has be- 
come serious. The mine-owners have refused to nego- 
tiate with the representatives of the miners, and the 
|Government’s attempt to interpose in a conciliatory 
| way has hitherto been a failure. In a brief discus- 
sion on the subject in the Reichstag, a Socialist 
| Deputy brought erwned an interpolation on the sub- 
| ject, and charged the Minister of Commerce with 
having always sided with the employing class. For 
months past, he said, the Minister of Commerce 
knew what was taking place, but had done nothing in 
the matter. Count von Buelow defended the Minister, 
declaring that the troubles arose not so much out of 
economic conditions as out of political intrigues. The 
men, he declared, were but the tools of political 

arties. In this connection he paid a tribute to the 

ritish trade unions, which, he said, fought on indus- 
trial and economic lines, apart from political parties 
and influences, The Minister of Commerce declared 
that the Government were impartial in the matter. 
He regretted that the mine-owners would not negotiate, 
but added that he had not yet exhausted his resources. 
The strike is a large one, some 210,000 men being out, 
while others seem disposed to join them at any moment. 
The deadlock is causing great inconvenience in a 
variety of other trades, in which fuel is a great factor. 
It is said that the Kaiser is anxious to bring about a 








settlement by concessions on both sides ; what his in- 
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fluence will amount to with the mine-owners remains 


to be seen. It would a r thatthe men are gaining 
the sympathy of the ae ic.. The Cardinal Archbishop 
of Cologne has sent 100/. in aid of the families of those 
on strike; this may induce others to render help. The 
men are short of funds, but are determined to stand 
out. 


The position of the iron and steel trades in the Mid- 
lands has improved, and is improving. As a result of 
the recent quarterly meetings, a fair amount of work 
has been realised, and the tone of the market was 
cheerful in view of the brighter prospects. The nego- 
tiations with regard to a new arrangement for the 
future of the Midland Wages Board appear to be pe 
ceeding slowly, and it is doubtful whether they will be 
completed ere the eve of the termination of the pre- 
sent scale which governs the wages of the men. But 
in view of the expressions of goodwill at the recent 
meeting of the contracting parties, hopes are enter- 
tained that an amicable arrangement will be effected. 
Makers of finished iron report a good demand from 
engineering firms at quoted prices. Common bars are 
selling much better. 

There was no change of importance in the Lancashire 
iron and steel trades on ’Change at the close of last 
week. More business is being done, and Lancashire 
makers are able to hold strongly to quoted rates in 
most cases. It is perhaps too early in the year to 
forecast what changes may take place presently. 





The Lancashire cotton trades are recovering from 
the acute depression due to a shortage of raw cotton; 
the outlook is regarded as so good that the operatives 
in some branches are agitating for an advance in 
wages. The employers think the demand premature, 
and doubtless the matter will be discussed in a friendly 
way at an early date. This position is in favourable 
contrast with that at Fall River, in the United States, 
where the operatives, after a long strike, have been 
compelled to yield to a 124 per cent. reduction in 
wages, after a stoppage generally of many months. 
Whether higher wages in the American mills can 
account for the failure of the strike one cannot deter- 
mine, but failure there has been. 


A strike of dockers took place at Brest last week, 
and some rowdy disturbances occurred, tools and 
various implements of labour being thrown into the 
docks, ine and brandy were also thrown into the 
water. The police charged the mob with drawn 
swords, while the men defended themselves with 
sticks and other handy weapons. Much damage was 
done ere the military were called out to quell the 
disturbance. After three or four days’ disorder the 
dispute ended, but on what terms reports do not 
mention. 

A strike of about 300 hands, employed at the Dunlop 
Rubber Company’s works, Birmingham, took place 
last week against a further reduction in wages. It is 
alleged that the reductions during the last six months 
are equal to 334 per cent. of total wages. 





Three deputations to heads of departments have 
been arranged for dates in the next month (February) 
by the Parliamentary Committee of the Trades Union 
Congress. Various matters will be brought before the 
several Ministers, or their deputies, at such interviews. 

It appears that many hundreds of men have been 
employed by various public bodies in the Metropolis 
as a result of the conferences, &c., on the unemployed. 
It is to be hoped that the London County Council does 
not intend to carry out the design of cutting down 
mature trees in the parks and open spaces as they have 
done on Shepherd’s Bush Green. It is a piece of 
— vandalism ; all the old trees have been cut 

own. 





Mining Macuinery,—The value of the mining machi- 
nery exported from the United Kingdom in December 
was 67,1241, as compared with 109,110/. in 1903, and 
46,672/. in 1902, while the aggregste value of the exports 
for the whole of 1904 was 873,211/., as compared with 
781,7732. in 1903, and 547,855/. in 1900. The exports to 
British South Africa, India, and Australasia figured in 
these latter totals for the following amounts :— 








Colonial Group. | 1904. 1903. 1902. 
£ & £ 
British South Africa 331,540 359,066 | 221,648 
British India oe oo} 74,389 62;317 | 61,330 
Australasia .. . ee | 144,430 | 93,306 | 89,510 








The demand for mining machinery in British South 
Africa was somewhat disappointing last year, but it ma 
be expected to improve in 1905, now that the Sout 


African labour question has been placed upon a more 
settled basis. It will be observed that the Australasian 
demand was considerably larger last year. The miscel- 


laneous markets for British mining machinery also ex- | gi 
hibited some improvement in 1904. 





AMERICAN PUMPING-ENGINES. 
Water- Works se atiadi —P0° in the United States and 


By Joun Barr, Associate, of Kilmarnock. 


On the occasion of the recent summer meeting of this 
Institution in America, the author of this paper availed 
himself of the many courtesies extended to the members 
by their hosts. He has therefore set down a few notes of 
his observations of typical water works in America ; these 
impressions have been summarised, and they are followed 
by brief descriptions of the pumping-engines in twelve 
stations, for particulars of which the author is indebted to 
the various engineers in charge and others, to whom he 
wishes here to express his acknowledgments. The pump- 
ing stations described are as follow : — Schenectady, 
Cincinnati, Philadelphia, Pittsburg (2), Chicago, St. 
Louis, Desmoines, Minneapolis, Winnipeg, Toronto, 
London (Ontario), and Boston. 

The following are the deductions referred to above :— 

1. The type of high-duty water-works pumping-engine 
in the United States is generally that of rotatory vertical 
triple-expansion ; this is undoubtedly the most modern 
type, ives best duty, and seems to be the favourite. 

5 The steam-valves are Corliss in the high-pressure 
cylinder, usually Coliss in the intermediate cylinders, 
and poppet in the low-pressure cylinder. 

3. Piston s is usually about 200 ft. per minute, 
sometimes a little higher. 

4. Duty under test-run varies from 140 to 160 million 
foot-pounds per 1000 lb. of steam, for nom havin 
a daily capacity of from 10 to 15 million gallons pum 
nee mains against a pressure of about 100 lb. per square 
inch. 

5. Pumps work quite well and 
under a head of pressure, air-vesse 
and means for keeping them charged wit 
provided. 

6. Air-vessels of ample size are provided both on suc- 
tion and delivery pipes. It is a common practice to 
have an air-vessel on top of each delivery valve, the three 
air-vessels being equalised by a connecting-pipe. 

7. Pump-valves are of the multiple type, of rubber or 
vuleanite backed by a brass or phosphor-bronze spring. 
Valves are about 4in. in diameter, and are very fre- 
quently set in cages placed in a strong plate in the valve- 


siotiy tag suction 
of ample capacity 
if air being 


“——. 
8. Centre crank-pin of the large pumping-engines has h 


one end in the square block, carefully fitted into the slot 
in the web of the crank on one side to allow ‘‘accommo- 
dation.” 

9. eines are almost invariably lined with Babbitt 
metal. 

10. A heater is frequently inserted in the exhaust-pi 
between the low-pressure cylinder and condensers. The 
rise in temperature thus gained by feed-water cannot be 
great, but is considered worth getting. 

il. Many of these large engines are splendid examples 
of mechanical engineering, being smooth-working, effi- 
cient, and well-finished machines. 


ScHENECTADY WATER WORKS. 


At these works are two triple-expansion vertical con- 
densing Deane pumps, duplex, which pump about 20 
million gallons per 24 hours, and seem to do good work. 
The new pumping plant recently put down consists of an 
electric motor running horizontally, carried by girders at 
the ground level and connected to a centrifugal pump un- 
derneath by a vertical shaft about 7 in. in diameter (Fig. 1). 
The current is brought from falls about 20 miles away, 
at 10,000 volts. The motor is three-phase, the voltage 
being transformed down to some 550 volts 800 amperes, 
and the speed of the motor and pump is about 800 revo- 
lutions per minute. The centrifugal pump is about 6 ft. 
in external diameter, and raises water from an adjoining 
well, the level being about 16 ft. below the pump. The 
water is pumped into mains against a pressure of 100 lb. 
per square inch. There is also a small auxiliary electric- 
ally-driven geared vacuum pump toexhaust the main pump 
and suction-pipe from the well for charging purposes, 
also a set of small electrically-driven geared three-throw 
pumps to pump oil at 100 lb. per square inch under the 
upper collar-bearing of the motor on which the weight of 
the armature, shaft, and pump-disc all hang, so that the 
whole of the moving parts are floating on an oil step- 
bearing above (see enlarged sketch, Fig. 1, page 133). 
The pressure of oil'in the annular space between the two 
bearing-discs just eases them apart, and takes the whole 
weight (amounting to several tons) of working parts. 

The water to be _— amounts to 10 million gallons 
(United States ga onst) per 24 hours, which works out 
about 500 pump horse-power. It is only fair to say that 
the pump was not connected through to the town mains, 
and when seen was pumping aguinst a closed valve; the 
vibration and noise were however, abnormally great. 


CrincinnaTI WaTER Works. 

Messrs. R. D. Wood and Co., Philadelphia, have at 
resent under construction in their works four sets of 
000-horse-power vertical triple-expansion jet-condensing 
umping-engines for these water works. They are 98 ft. 
igh; the low-pressure cylinder is 82 in. in diameter with an 

8-ft. stroke ; speed, 16 revolutions (= 256 ft. per minute) ; 
two flywheels on each engine, 24 ft. in diameter (in eight 
segments); boiler pressure, 160 lb. ; Corliss valves placed 
in the cylinder-covers of high-pressure and intermediate- 
pressure cylinders; the valves in the low-pressure cylinder 
are of the poppet type ; there are steam-receivers and re- 
heaters between the cylinders. 


* Paper read before the Institution of Mechanical En- 
ineers, January 20, 1905. 
+ United States gallon = 3 British imperial gallon. 





r square 
between 160 and 170 million foot- 
pounds per 1000 Ib. of steam ; the air-pumps and feed- 
pumps are driven by the main engines. They are provided 


The pumps will have to force against 100 Ib. 
inch; duty to be 


with vacuum-destroyer and drop-governor, and the weight 
is about 1500 tous per set. The suction and delivery valve: 
of the large pumps have rubber discs backed by a brass 
spring of round section, and there is a large number of 
34-in. diameter valves. 


PHILADELPHIA WaTeR Works (NEw PumPine Station). 

There are three sets of vertical triple-expansion engines, 
with three ram-pumps, each set to pump 20 million gallons 
(United States gallons) against 801b. per square inch. The 
low-pressure cylinders are 96 in. in diameter with a 5-ft. 
6-in. stroke ; Corliss valves ; pump-rams 33 in. in diameter; 
oo? kept ‘‘drowned” (as shown by rough sketch, 

ig. 2); valve-casings (pump) and specials are all tested 
to 300 Ib. per square inch. A heater is interposed between 
the low-pressure cylinder and the jet-condenser to heat 
the feed-water. The air and feed-pumps are driven by 
the main éngine. Duty specified to be 160 million gallons 
per 100 lb. coal, or 1000 lb. steam, and boiler-pressure 
160 lb. persquare inch. Thecrank-shafts are built of steel. 
The suction side of the pump; is under a head of about 
20 ft. Pump-valves (multiple) about 44in. in diameter ; 
usual type, with rubber disc backed by aspring. Each 
pump delivery chest has-ah air-vessel on the top, kept 
charged by Westinghouse air-pumps. The air-vessel has 
a disc cast inside, with a hole about 14 in. in diameter, 
said to be for the } 


ur . of preventing surging in the 
air-vessel, Fig. 3. Bach engine weighs about 1000 tons. 
The engine-house is a fine 


uilding, with a 30-ton over- 
head electfic crane, 80 ft. span. 


PirtsBuRG WATER WORKS. 


(A) Herron Hill Sub-Station.—All the three sets of 

um ping-engines at Herron Hill Sub-Station were made 

y the Allis-Chalmers Company, Milwaukee. With the 
two small sets the speed is.40 revolutions ; two flywheels 
(four bearings), 2 ft. 6 in. stroke ; Corliss valves, all having 
trip cut-off ; cast-iron columns, A-shaped, with guides fore 
and aft ; steam, 150 1b. Suction is under a head of 35 lb. 
and pumping against 80 lb, so that there is only 
45 lb. on the pump—that is, the work done is against 45 Ib. 
The engines work smoothly and quietly, and cannot be 
heard in the street 20 yards away. The two end cranks 
are overhung, (Fig. 4), with four rods down to the pump- 
eads—that is, to rams of pumps; these two smaller 
engines were made in 1895. The centre crank, which is 
double-web, has a peculiar arrangement on one end of the 
crank-pin (Fig. 5). One web of the crank has a square 
hole, and one end of the crank-pin fits into the square 
block, which has about }-in. clearance at each end. The 
object is, that should one part of the crank-shaft wear 
more than another, it allows a little accommodation, and 
the adjustment is easier when erecting the engines. The 
largest of thé three engines had just been at work for a 
few months, and was not yet taken over. All admission 
valves are Corliss, also the exhaust on the high pressure and 
intermediate high pressure, but the exhaust valves on the 
low-pressure cylinder are poppet valves—that is, equili- 
brium valves of the Cornish type. The Corliss valves 
are all in the cylinder covers (top and bottom), conse- 
quently the cylinder itself is a very simple casting. The 
stroke is 3 ft. There are three hollow A columns; 
there is a suction air-vessel on each pump. The 
reason for this last is that the engines draw from the 
town mains, and pulsation is minimised. The suction is 
under 25 lb. pressure ; delivery at 130 Ib. at 33 revolutions ; 
plungers 18 in. in diameter, and the tops of the plungers 
are loaded so as to balance the reciprocating parts of the 
engine. The cylinders are 20 in., 36 in., and 56 in. in 
diameter. The pumps have a delivery air-vessel above 
each set of delivery valves, and these three air-vessels are 
all equalised by a pipe 12 in. or so in diameter. The 
pump- valves (of the usual rubber disc spring-loaded type) 
are placed in a large disc, about 4 ft. in diameter, and are 
in cages. Air-pumps, feed-pumps, and air-compressor 
pump are all overhung from the cross-head of the low- 
pressure pump. Feed-water is passed through the upper 
portion of the tubes in the surface-condenser, and goes 
into the boiler at about 120 deg. Fahr. The boilers are 
fired with natural gas, which gives a beautiful blue flame 
and no smoke or ash. 

(B) Brilliant Pumping Station.—The pumps draw from 
the Alleghany River, which at times is very thick and 
muddy. The unfiltered water is full of slime ; but filters are 
about to be made on flats across the river, to which two 
steel pipes 5 ft, in diameter will be laid. The engine-house 
is a magnificent one. There are at least eight sets of very 
large vertical engines—not triple, but compound. All 
but one or two sets were built by the Allis-Chalmers Com- 
pany, Milwaukee. The general features are similar to 
other stations, but the latest set of large cross-compound 
engines have cranks at 180 deg., single-acting plunger 
pumps, and work beautifully and smoothly, having capa- 
cious air-vessels to take up shock, and heavy flywheels 
—two to each engine. The pump valve-chambers and 
air-vessels above form supports and stiffeners for the 
main framing of the engine ; but there is a plate 3 in. or 
4 in. thick inserted at the top, so that any chamber can 
be removed by simply taking out this plate. There are 
two iseneets in the steam cylinders; diameters of 
cylinders of this latest set are 66 in. and 96 in. with a 
64-in stroke. S , about 200 ft. per minute, or rather 
over. Duty, about 140 millions. Condensed steam 1s 
used for boilers, and grease is filtered out by coke in en- 
closed pressure filters. 


Cxaicaco Water WorKs. 


14th-Street Pumping Station.— At this pumping.station 
there are three pumping-engines, each of 15 million gallons 
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capacity, and one of 30 million gallons capacity, all being | triple-expansion engines here, each capable of delivering 
mens 6 triple-expansion. The first three sets were made | into the basins 30 millions of United States gallons - 
by the Allis-Chalmers Company, and the other set by | Two duplex pumps are held for emergencies, and only 
the Lake Erie Company, Buffalo. The engines are sup- | used when the large engines are stopped from any cause. 
ported underneath by heavy brick pillars on one side. | The water in settling-basins 1s allowed to “‘ purify itself” 
The large engine (30 million gallons per 24 hours) has | by settling for from 24 to 30 hours, and is then carried 
plungers 42 in. in diameter, with a 5-ft. stroke, Corliss | into the conduit to the two high-service pumping-stations, 
valves, and two piston-rods to each steam cylinder. The’ from which it is delivered into the city mains. The four 
engine has been two years at work, and during that | engines at Chain Rocks have each three 48-in. plungers. 
period had averaged 23, hours per diem, so that it was |The engines stand 70 ft. high and weigh nearly 600 tons 
very rarely at rest. The pumps draw from a tunnel each. ’ : ‘ 3 
on the same level, and this tunnel is carried out under; At Baden High-Level Pumping-Station there are six 
the lake bed to an intake or ‘‘ crib,” about a mile or more engines pumping against 140 lb. per square inch—two 
from the shore. The air-vessels in this case are kept delivering 10 million gallons each, and four 15 million 
charged by snifter valves, which’ are used in preference ‘ gallons each. 


g.1. ; 
Fg SCHENECTADY WATER WORKS. a i 
ELECTRIC MOTOR & HORIZONTAL CENTRIFUGAL SINGLE: STAGE 
pumP 
Delivery, 10 medion gallons per 24hours unto Town Means 
at a pressure of 100Ubs. per Sq:drv. 

4 Phase Electric Motor 
350 Volts 
0 00 0 600 Amp. Ground Level. 





Fig. 2. PHILADELPHIA WATER WORKS 
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ea eee PITTSBURG WATER WORKS. 
CROSSHEAD & PLAN OF RODS. ADJUSTMENT. 


Fig.4 Fig.5 
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to a. be ee x! provided se one 
large suction-vessel and one large delivery air-vessel. A : ‘ 
check-valve (reflux) was fixed on the delivery pipe ; but it Aig. 10. aie esodeipesh o cian 
is now dispensed with, us the doors in a short time wore oe mrs. 
down off the faces. Steam at 150 lb. pressure; duty on (SUCTION & DELIVERY PIPES ARE DOUBLE). 
test, 155 million foot-pounds per 1000 Ib. of steam ; the 
cylinders are about 32 in., 46 in., and 90 in. in diameter. 
The upper portions of the pump-plungers above the 
stufting-box are of wrought-steel riveted pipes. The high- 
pressure and intermediate-pressure valves are worked by 
the same eccentrics; with the low-pressure there is a 
separate eccentric for admission and exhaust valves. 
There are receivers between the steam cylinders. All 
the engines work quietly and effectively. 


Sr. Louis Water Works. 


Bissell’s Point Pumping-Station.—At this station three 
sets of triple-expansion engines are being erected by 
the Allis. Chalmers Company, having each a capacity 
of 20 million gallons per 24 hours, pumping to 100 Ib. per 
square inch; suction under a pressure of about 15 ft. 
a the pumps are ss ae iameter ty 6-ft. ape 
speed, 164 revolutions (= 198 ft. per minute) ; pump-valve . 
in cages oon pump-casings, te usual multiple type ; Fig. 11. REVOLVING SCREENS AT INTAKE FROM RIVER MISSISSIPPI. 
1176 valves in each engine, seven c in each valve FOUR SHAFT BEARS* ON GUIDE PILLAR. 
casing, and twenty-eight valves in each cage (six pump- 
valve casings in all); the high-pressure cylinder, of 34 in. 
diameter, has Corliss valves; the intermediate-pressure 
cylinder, of 62 in. diameter, has Corliss admission and 
poppet exhaust valves; and the low-pressure cylinder, 
of 94 in, diameter, has poppet admission and exhaust 















































valves. The valve-shaft is driven by drag-crank on the 
end of the main shaft ; ge gs 160 million a 
of water lifted per 1000 lb. of dry steam. oO super square 

heating ; steam, 140 Ib. persquare inch. Air-vessels have “=~ «Hood top revolves, and the 
equalising pipe (delivery) ; each pump has air - vessel Fl 1 oP — Screens, in the form of 
directly on suction-pipe, besides large air-vessel on the = an adless bara of 
end of the main suction pipe. Six relief-valves, each Trough for sections, 
about 6 in, in diameter, discharge from delivery into suc- . Water pass over it. as they 
tion pipes capable of taking full discharge of pumpsin| = ee a wv Bow. he top. 

the event of a valve Be sony Se accidentally (to prevent | —— -— 7 —— ——-— 1 Thescreens travel 
damage). Anair-cushion, supplied by compressed airfrom | — —— ~ <——#-_ ——__—_ slowly, the water ets 
the same pump which supplies compressed air to the air-| ——— ——~- -{——-_ —___ Prayung & washy 
vessels, keeps up the lower poppet valves on the low-pres- ' all the ame, heepirg 
sure cylinder and counterbalances them. The centre crank ‘ i screens clean, 

‘as @ loose square block, the pin being fast in block. 

! here are stays from the top sole-plate to the bottom one, 9 

thus making the engine entirely independent of mason 

vork. The weight of each flywheel is 40 tons. There seces @) 

.ve four main bearings and one tail bearing. The engines ; ; e . 
work very quietly and smoothly. At Bisseil’s Point Pumpiug-Station there are, besides 


General Description.—It may be interesting to add that | the three engines described above, three old beam and | 


‘ere are three pumping-stations for the St. Louis Water | flywheel engines, the steam - distribution valves being 
4 bay py the Chain Rocks, up the river above the | worked by cams. These old engines are still at work 
city ; (2) at Baden High-Level Pumping-Station ; and (3) oceasionally as a stand-by, but consume a much larger 
.t Bissell’s Point, for the lower districts. At Chain Rocks | amount of steam per horse-power than the more modern 
the water is taken from the river and pumped intosettling- | engines. 








asins covering an area of over 40 acres. There are four| Through the courtesy of Mr. Laird, consylting engi- 





neer for the City of St. Lduis, the figure of consumption 
| of steam of No. 10 engine at the Baden Pumping-Station is 
| given at 10.51 1b, per horse-power per hour (presumably 
pump horse-power, although it is not expressly stated 
whether it is pump or indicated horse-power). 


Desmores WATER WoRKS. 


There are three engines—two Holly horizontal com- 
pound rotatory condensing, and one Worthington hori- 
zontal. The latest Holly is double cross compound, 
Fig. 6, with the high-presgure and dl «in Ns lin- 
ders superposed horizontally (two of );. cylinders, 
24 in. and 42 in. in diameter with a 36-in. stroke (=144 ft. 
per minute) ; contract agent 24 revolutions per minute ; 
| Corliss valves ; air-vessels have air-pump to charge them 





Fig. 6. DESMOLNES WATER WORKS. , 
HOLLY . FOUR Cri 'S AND TWO PUMPS 
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8. Fig.9. 
WALL TOHOLD BACK UNDERGROUND WATER IN ORY SEASONS. 


* LONGITUDINAL SECTION. CROSS SECTION. 
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(see sketch showing position of suction air-vessel, Fig. 7) ; 
flywheels are in two halves; pumps with multiple valves 
of the usual type suction, 1} ft. depth ; steam, 122 Ib. ; 
water, 102 1b.; duty, about 125 millions per 1000 lb. steam. 
The machines are compact, but parts look to be rather 
inaccessible for repairs. Valve motions are driven (1) off 
eccentric on the main shaft for low-pressure ; (2) off rock- 
ing léver eo for high-pressure. The cut-off is regu- 
lated by hand, by an arrangement of bevel-wheels to both 
sides of the engine, by raising or lowering the fulcrum 
block carrying the wrist-plate for admission-valves. The 
water supply for Desmoines is taken from the Racoon 
River, or, rather, it is pumped from the sand and gravel 
bed 16 ft. or so underneath the river, Figs. 8 and 9. 
Tunnels or headings, 5 ft. by 4 ft., consist of wood frames 
having open sides (sparred) and bottom, and about 
4000 ft. long (closed top). This tunnel, or gallery, brings 
water into a well, from which it is pamped. e water 
is clear, cool, and naturally filtered. At present the gallery 
runs under the river bank alongside the river, but it is 
proposed to discard this shortly, the corporation being 
afraid of sewage contamination, and having already con- 
structed a new gallery away from the river. The remark- 
able thing about this ae ad supply is that there 
seems to bea river under the River, the submerged 
river being in a gravel bed ; and this lower river flows as 
the upper river does. Consequently it is pro to con- 
struct a dam under the river bed, down to the lower strata 
(which is clay), so as to dam back the water and give 
underground storagein dry séasons. At times the Racoon 
Riveris almost dry, and then the underground river gets 
short also. 
MINNEAPOLIS WaTER Works. 


At the Old Pumping Station is a Worthington high- 
duty compound engine : greene, 214 ft.; duty, about 
80 millions. At the New Pumping Station, on the other 
side of the rey + River, there have just been 
erected and set to work two-sets of Holly vertical triple- 
expansion surface-condensing pumping - engines. he 
steam-valves are Corliss on’ the high-pressure cylinder, 
Corliss on the intermediate, and poppet on the low-pres- 
sure cylinder ; this last cylinder has two poppet valves 
on top and two on bottom; lay shaft for valve motions 
worked from each end by cranks at 90 deg. One piston- 
rod in each cylinder ; cylinders, 30 in., 564 in., and 84 in. 
in diameter, with a 60-in. stroke ; speed, 20 revolutions, 
equal to 200 ft. per minute ; suction lift, about 16 ft. 
Pumping against a pressure of 214 ft., surface-condensing, 
vacuum 27 in. ; the heater is between the low- ure 
cylinder and the surface-condenser. The water for feed- 
ing the boilers is taken from the hot-well and passed 
through the heater. The capacity of each — ing- 
engine is 15 million gallons (United States gallons) per 
24 hours, and the guaranteed duty is 140 million foot- 
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pounds per 1000 Ib. of steam ; but it is hoped that better 
results will be obtained. The centre crank has a loose 
block, as has already been described. The suction and 
delivery pipes on the pumps are double (Fig. 10, page 133), 
coming in and out of each side ; and the suction-pipes have 
an air-vessel on one end. The air-vessels on the delivery 
are equalised, and help to support the framing ; there are 
three pump-plungers, each in. in diameter, and the 
pump-valves are of the usual multiple type. Each engine 
complete weighs about 750 tons, each flywheel 30 tons, 
and there are two wheels on each engine. The engines 
work very smoothly and. quietly, Steam, superheated, 
pressure is 140 lb. or 160 lb. per square inch. A sketch 
of the screening arrangement at intake from the River 
Mississippi is added (Fig. 11, page 133). 


Wiynrpeag WaTER WoRKS. 


At these works are two sets of pumping-engines, of a 
capacity of 8 million gallons. One engine is a compound 
vertioal Worthington, and the other a triple. The latter 
has six cylinders and two pumps; cylinders, 18 in., 27 in., 
and 40 in. in diameter by 2-ft. stroke (but working only 
18 in. stroke). The pumps are 24 in. in diameter, and 
work at 40 lb. per square inch. The pumps are double 
plunger and outside packed, and have a balancing ram 
against 90 lb. per square inch to balance the working 
parts. The balancing vessel is of wrought iron, and has 
an air-compressing pump to keep up the pressure, con: 
sequently it is an hydraulic balance ry The engine 
has rocking compensating cylinders, but they are not in 
use. The. condenser is ‘surface,”. with independent 
duplex air-pump. Duty said to be 80 millions; steam, 
100 lb.; multiple pump valves; steam-valves, Corliss ; 
engine works very quietly. The pressure for compensat- 
ing the rocking cylinders is given by a differential accumu- 
lator. One end is loaded with pressure from the mains, 
and the other end gives 90 lb. for compensating. The 
water is very hard, and is softened by Clark’s process. 
The water is pumped from a well about.12 ft. under the 
surface to a tower by a s@parate pumping-engine. It 
gravitates from the tower through a filtering press, &c., 
and runs into a clear-water tank (softened), whence it is 
picked up by the main pumps. The softening is said to 
cost 3 cents per 1000. gallons. In order to insure that 
there is no free lime in the supply to the town, CO, is 
passed from a coke furnace through the water, which 
sprays from boxes with perfora' bottoms, and this 
dissolves any free lime. The softened water is clear as 
crystal, and the hardness is said to be reduced from 
50 deg. to about 7 deg. They have on order at the 

resent time a set of rye centrifugal pumps, to 

driven by a motor at 210 volts; and an old engine is 
being adapted for this work. The centrifugal is to pump 
against 80 1b. and to run about 1200 revolutions. new 
well, about 20 ft. in diameter, is being sunk down 60 ft. 
to the limestone. 


Toronto WATER Works. 


The older engines are one of 8 million gallons capacity 
and one of 5 million gallons capacity, cross-compound 
duplex Worthington; these are about 20 years old; 
steam, 60 Ib.; water, 90 lb.; pumps, double-acting (in 
sleeve), 24 in. in diameter by 3-ft. stroke ; duty, about 40 
millions. The two newest engines are Holly horizontal 
cross-compound rotatory ; steam, 100 lb.; water, 90 1b.; 
cylinders, 28 in. and 56 in. in diameter by 4 ft. stroke, 
32 revolutions, which is equal to 256 ft. per minute, but 
often run up to 300 ft. per minute; duty, about 100 mil- 
lions, surface-condensing ; vacuum, 25 in.; air-pump, in- 
dependenc duplex. ‘The style is like the moines 
engine ; suction, about 12 ft.; cylinders jacketed and with 
reheater between them. They are at present making 
foundations for a new triple surface-condensing engine, 
being made by the John Inglis Company, of ‘loronto— 
piston speed, 200 ft. per minute, to pump against 100 Ib. 
er square inch ; stroke, 5 ft.; duty specified is 165 mil- 
fons* per 1000 lb. ‘‘commercially” dry steam; steam 
pressure, 150 lb. per square inch; capacity, 15 million 
mperial gallons per 24 hours., Area of clear water-way 
of pump-valves specified to be 180 per cent. of the 
plunger area; steam cylinders to be jacketed and fitted 
with reheaters. 


Loxpon (OnTARIO) WATER Works. 

Their supply is from beautiful springs—pure, clear hard 
water, and is pumped to the reservoir against 105 lb. by 
two sets of horizontal double-acting pumps, 184 in. in 
diameter by 2 ft. stroke; 24 revolutions. Two pumps 
in each set, four pumps in all. These are driven by two 
turbines which get water-power from a weir on the river, 
10-ft. fall (about 150 horse-power). They have also two 
sets of horizontal compound (cross) pumping-engines con- 
densing (jet) as a stand-by when water power fails. 


Boston WatTEeR Works. 

Chestnut Hill Pumping-Engincs.—From want of time, 
the author regretted that he was unable to see these en- 
gines at work. They are, he understands, among the best 
examples of pumping-engines in the United States 
(Fig. 12, page 120). Capacity, 30 million U.S. gallons per 
24 hours. iameter of cylinders, 30in., 56 in., and 87 in, 
Stroke, 66in. Steam pressure, 185 1b. per square inch. 
Average dry steam per indicated horse-power per hour 
= 10.335 1b. Duty, 178,497,000 foot-pounds per 1000 Ib. 
of dry steam. Thermal efficiency of engine, 21.63 per 
cent. 

General Remarks.—In Great Britain the duty of 
puaoes-cugtons is usually expressed in foot-pounds of 
water lifted per 1121b. of best Welsh coal. In the United 


* This is a very high specified duty, a more recent 
figure being 140 millions for engines of 12 millions capa- 
city (Imperial gallons). 





States and Canada this duty is given as per 1000 lb. of dry 
steam. In the United States the gallon employed is the 
“* United States gallon,” equal to five-sixths of the Im- 
perial gallon. In Canada the Imperial gallon seems to be 
usually employed. 

The author is indebted to Mr. Arthur Warren, brother 
of the president of the Allis-Chalmers Company, of 
Milwaukee, for the figures given for the Boston 30-million 
pene oes. who has also kindly sent a photograph 
of this engine, page 120; also for a photograph of 
Bissell’s Point pumping-engine, St. Louis. He is also 
indebted to Mr. John A. Laird, consulting engineer, of 
the city of St. Louis, for some notes on pumping-engines 
at Chain Rocks and Baden pumping-stations of that city. 





SOME IMPRESSIONS OF AMERICAN 
WORKSHOPS,* 
By A. J. Gimsoy, Member, of Leicester. 


WHEN in America the author visited sixteen engineer.ng 
workshops situated in cities far distant from one another, 
and comprising works for the manufacture of steam- 


engines, pumping machinery, shafting and pulleys, | 


machine-tools, elevators, and valves. Any ideas that may 
be here set down are of a very general character, for it was 
not the author’s intention to inspect or investigate any 
special class of work. The works visited ranged from 
factories at least two generations old, where generally a 
considerable variety of work was undertaken, to modern 
workshops of only a few years’ growth, where a special 
class of machine was alone manufactured. The very best 
of these workshops, with possibly one exception, could be 
matched in equipment and in general methods of carrying 
out work by single works in this country. Some of them 
were in no way in-advance of ordinary practice here. 
In aoa: however, the organisation of an engineer’s 
workshop in America_struck the author as superior to that 
in similar works in England, whilst in some the orfanisa- 
tion was in every detail admirably thought out and 
administered. In a modern business an American begins 
to make one particular machine or particular kind of 
machine. His whole energy is, in the first instance, con- 
centrated upon making this machine superior to anything 
at the time upon the market. More than with us, he 
thinks that natural ability is aided by the best scientific 
knowledge in the design of the machine to be produced. 

A feature of the engineering industry that impressed 
the author was the close intercommunication of technical 
institutes and manufacturing workshops, of professors and 
manufacturers, and the presence, in minor positions of 
authority, of young men who had passed through a com- 
plete course of technical instruction. The American em- 
ployer gives one the impression of being a firm believer in 
the merit of the machine he is manufacturing. Doubt is 
eliminated from his mind, and he can enter whole- 
heartedly into the processes of manufacturing his par- 
ticular article without fear that it may not meet the 
needs of his customer. His confidence is based on a very 
complete knowledge of his subject, and not upon an over- 
exalted belief in his own special ability. When the actual 
making of the machine designed comes to be undertaken, 
it is essential that accuracy and economy of production 
shall be attained. Methods were observed for obtaining 
accurate machine work, and methods of testing the 
accuracy of machines as they were being put ther, 
which were admirable in their approach towards per- 
fection. No detail is too trivial to be well thought out, 
and the tests are such that their object is attained without 
needing any considerable expenditure of time on the part 
of the workman. Although the author did not remember 
having seen any workmen exerting themselves more than 
is usual in shops here, he is convinced more work is ob- 
tained from them: by the close study of economies by the 
staff in the drawing and allied offices. 

An American employer will see that his workmen have 
no reason to use their time for any purpose in which they 
are not skilled. His foremen will do no clerk’s work. 
His machine-men will not be grinders of tools, nor 
designers and constructors of methods for holding and 
machining the work. A machine-minder’s business is to 
keep his machine moving and his tools cutting every 
minute of the day that is possible. It is relegated to 
others to ce to grind, to fetch and carry his tools, to 
prepare chucks, jigs, and everything requisite, so that 
they may be ready to the workman’s hand at the time 
they are wanted; and to his foreman is relegated the 
chief duty of seeing that the work is quickly and correctly 
done. It would be instructive to some here to know what 
proportion of the time of a factory’s running is used by 
any given machine in actually performing the work it is 
designed to do. The author has seen a works where 
every separate job for every machine is ordered and 
arranged from the office staff, where every detail in the 
process of its machining is settled, and the number of 
minutes each process must occupy is displayed before 
the article reaches the workman’s hands. In such a 
works a liberal bonus is paid fora saving in time, and 
rigorous methods are in force against those who fail to 
carry out the work in the stipulated time. Such methods 
may appear harsh, but he believes that in practice they 
are not sc, for they are the result of accurate experience 
gained by an expert staff, and they recognise the enor- 
mous difference, in industry and ability, that there is 
between different workmen. The able man is allowed 
full play for his ability, and is rewarded by a very great 
increase in money earned over his slower or less indus- 
trious neighbour. In the same way. by card processes, 
by clocks with dials divided into tenths and hundredths, 
are minutes saved which a workman uses in calculating 


* Paper read before the Institution of Mechanical 
Engineers, January 20, 1905; 





his time, and which a elerk wastes in complicated addi- 
tion’ and multiplication ‘of figures. Persistent energy 
and patience have achieved remarkable results in the 
organisation of cheap production in some of these work- 
shops. This, the author thinks, is the chief difference, 
stated in general terms, between English and American 
workshop practice. In this country they are somewhat 
wasteful of the workman’s time; in America they are 
careful of it to a remarkable extent. It follows that if 
American engineers shall compete successfully against 
English engineers, it will be, in his opinion, because: the 
organisers of their businesses know their work, and carry 
it out better than do the organizers of businesses here. 
Their workmen are in no way superior, but their skill 
and ability are used to better advantage. 

In matters of design, as distinct entirely from methods 
of manufacture, he did not note great differences between 
American and English practice. On both sides of the 
Atlantic the same problems are attacked on similar lin: s; 
in details they differ, but not in principles. It would 
seem that there is much to be learnt from each other in 
these things, and that the more friendly rivalry there is 
between the engineers of the two nations, the better will 
it be for the engineering industry of the world. The 
author believes that no one who visited America with 
this Institution can fail to have been impressed with the 
cordiality with which they were received, and the exceed- 
ing rene Ae which was taken to make their visit interest- 
ing, instructive, and aay eee ; and he entertains a grate- 
ful remembrance of their hospitality. 





AMERICAN PLANING-MACHINES. 


Some Features in the Design and Construction of 
American Planing-Machines.* 
By ArcuiBaLp Kenrick, Jun., Associate Member, 
Tunbridge Wells. 

Between this country and America there is a difference 
of conditions which manifests itself all through the 
design and construction of a machine, from the general 
features down to the smallest detail. America is a huge 
developing country, with a large, ever-increasing, and 
sure market for her goods ; hence people are readier to 
specialise in one article than they are here. . Likewise 
there is a greater demand for labour, and it commands a 
very high price. Therefore every effort is made to mini- 
mise labour. To effect this, in the case of machine-tools, 
they must be made as far as ible automatically, which 
results in the manufacture of standard patterns. Buyers 
cannot afford to have their whims and caprices attended 
to; they must buy what they can get manufactured. 
Further, the tool in its turn, when in use, must take a 
minimum of human time in manipulation, and must not 
produce bad work, which wastes labour to rectify. Mini- 
mum of attention seems to come before maximum of 
output, as is seen when one casually glances at half-a- 
dozen automatic lathes under one operative. The lathes 
are working well within their power, evidently because 
they cannot be closely watched and nursed ;. whereas full 
value is got out of the man. Thus there are many in- 
stances of American firms specialising in one tool and 
adhering to. standard patterns even in this. Great ex- 
cellence of quality and refinement of detail is the result. 
But this state of things would no doubt tend to the ossifi- 
cation of ideas if not more than counterbalanced by the 
spirit of enterprise bred in a great developing nation and 
enhanced by the exhilarating effect of their climate. 

Several works where planing-machines are made were 
visited by the author, and machines were seen in operation 
in many places. A Cincinnati firm afforded the best 
example of a factory where nothing but planers, and these 
of the most ordinary and useful sizes, were made. This 
tirm was also the readiest in giving information. The 
machines seen in America were made of distinctly thin 
metal throughout, and the outside appearance was every- 
thing that could be desired. Better shapes can be given 
to castings if their models are kept standard and are not 
altered. In one works, to economise shop room, only the 
cross-slides, boxes, gearing, feed motion, and other light 
parts were made.to stock. The heavier parts were cast, 
and quickly got up when an order was received. 

Beds mostly have the usual V’s, planed considerably 
more acute than 90 deg., and are generally lubricated with 
rollers. The V has the advantage of requiring no setting- 
up slips; while flat ways are easier to lubricate, to get 
true on foundations, and to keep true afterwards; all 
especially useful for long machines. Flat ways also are 
better for heavy work. In the larger sizes many new 
machines were made witha guiding V on one side and a 
flat on the other. 

Tables are furnished with longitudinal T- ves and 
dog-holes at intervals. The Cincinnati firm find it better 
to drill these holes to jig instead of casting the usual 
square holes. This saves trouble with core prints, and 
gives the table a better surface to machine. 

he cross-slides have a rectangular guide at the top 
with some sort of slip, anda V guide near the bottom, 
Fig. 1. American machines do not plane on the return 
stroke, and this arrangement forms a first-class support 
for the cutting stroke. 

The drive is done in many different ways. The most 
usual one is by rack and pinion and spur gearing through 
out up to the pulleys. At Cincinnati the pinion was of 
an unusually large diameter, having about thirty teeth 
This was done to give a steady motion to the table. Th: 
pinion was, of course, well keyed to a stout short shaft. 

At the end of the stroke, the table-knockers, trans 
mitting motion through levers and links, strike the belts. 
There are two of these, one for cutting and one for run- 


* Paper read before the Institution of Mechanics! 
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ning back. Narrow single belts at very high velocities 
are used, to offer the least possible resistance to.striking. 
The width of belt for a 3-ft. wide machine is about 1} in. 
For larger machines, spiral pinion and rack to drive the 
table is used extensively. The angle between the spiral 
shaft and the rack is not 45 deg , but considerably more 
acute, say 40 deg. or less. . At Cincinnati the shaft-bear- 
ing and pinion oil-bath are made in a casting separate 
from the bed, for convenience of manufacture. Thereby 
is avoided having to bore the bed on the skew.. The 
rack-teeth were milled, and the spiral was milled in the 
lathe. Both were made of cast iron. . The pulley-shaft 
geared up to the spiral pinion-shaft with bevel-wheels. 

The pulley-shaft and countershaft were made exceed- 
ingly heavy, and of best tool steel, so as to run He | 
steadily, to bear evenly in the long cast-iron bearings (whic 
were not made to swivel), and to wear for a very long 
time, - Pulleys keyed on to such shafts would never come 
loose with the roughest wear. The countershaft was run 
in cast-iron long bushes, which were held in position in 
their hangers by running in babbitt in the annular space 
between the bush. and the hanger. This was done when 
everything was in alignment. 

All spur-gear was milled and all bevel-gear planed, 
and every pair of wheels was run at the correct centres 
and angle, in a special machine, before assembling. By 
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these precautions very smooth running was obtained. 
This was well shown by a glass of water placed on a 
moving table, in which no ripple was visible, except at 
reversal, 

Jigs are used for almost everything. The table and bed 
V’s are each planed to jigs, and the result is so good that 
all that is necessary to finish is to scrape off the mark of 
tool. This does not apply to the cross-slide, which has to 
be got up more carefully. The bolt-holes to attach the 
arms to the bed and cross-head were drilled to templet ; 
and the parts came together without a hitch. They stop 
only at drilling steady pin-holes to jig. The following is 
a remarkable example of the precision of their work :— 

The pulley-shaft had to fit its bearings and several fast- 
and-loose pulleys without any letting up afterwards, On 
its running surfaces two spiral oil-grooves were cut in the 
lathe. These spirals were of opposite hands, and inter- 
sected at a certain point. An oil-hole was drilled in the 
bearings, and when the shaft was inserted the oil-hole 
always came opposite the desired point, which was the 
intersection of the two oil- ves. pin 

Some firms employ friction clutches in the drive instead 
of belt striking-gear, especially for the larger machines. 


These are easier to throw than belts, and they give rise to 


less variation in the length of stroke. Still better results | per 


in this direction were obtained by a new device, seen 
on an 8-ft. square machine, where, at the points of 
reversal, a cock opens admitting compressed air, which 
biows the clutch across from one gear to the other. 
l riction-clutch machines are motor-driven very con- 
veniently without a countershaft. Two other forms of 
drive were seen at Cleveland in which electricity played 
a prominent rt in reversing. In one, an_ electro- 
luagnetic clutch was pulled alternately to the direct and 
tu the reverse gear. In the other, the knockers threw a 


switch which reversed the field magnetism, and so the 
rotation of the motor, and also gave it a quick return 
estinghouse 


speed. It was done by a new type of 





motor which was attached to .one of their existing 
machines his seems to be the most direct way of all. 

In American planers a very high rate of speed is ob- 
tained on the quick run-back stroke, being about four or 
five times the cutting speed. But the cutting speed is 
nothing extraordinary, and the quick-cutting steels do 
not seem to have asserted themselves yet. When they do, 
they will raise the speed of the cutting stroke, but not 
that of the return, which is probably already as high as is 
feasible. The next step may be to run the machine at a 
constant high s , both strokes, and cut with double- 
cutting tool-holders. At present they do not seem to 
press the output of machines to their utmost limit, but, 
as in the case of the automatic lathes mentioned above, 
so with all but the largest planing machines, they prefer to 
have many, taking little attention, under one man. Nor 
are broad feéds supplied for quick finishing cuts. The 
simple pawl feed from a jumping rack at the side of the 
arm was used eyerywhere, and the momentum of the 
moving parts at reversal supplied the power to move the 
jumping rod. In several works where they wished to 
increase the output of existing machines, planers were run 
from a Reeve variable-s countershaft, which gave 
great satisfaction. Where a few machines have to doa 
large variety of work differing in hardness and class, it is 
clearly an advantage to be able to vary the cutting spe:d. 
On hard stuff or in a cramped position it is desirable to 
run much slower than usual. 

Another news -changing device was shown at the 
World’s Fair. This was based on the familiar apparatus, 
consisting of two cast-iron taper cones geared together by 
a belt, with forks to locate the belt and keep it from 
climbing. For the forks were substituted two guide- 
pulleys, as shown in Fig. 2. his arrangement allows 
a good length of belt, and obviates the continual fric- 
tion on the forks. The belt was a link belt (though it 
might have been a common belt), and was kept tight by 
springs acting on the guide-pulleys. It worked well and 
had great driving power. A two-speed countershaft or a 

ir of stepped cones would no doubt serve nearly as well 
or this purpose. 

The cross-slide is commonly raised by a chain and wheel 
at the end of a horizontal shaft in the crosshead. In the 
larger machines a pulley is placed on the shaft, and in 
motor-driven machines a separate motor is used. In 
some very large machines motors were used for moving 
all the boxes as well. 





TEST OF A DESTRUCTOR. 


Report on Tests Carried out on January 13 and 14, 1903, 
by the Manchester Steam-Users’ Association, under the 
Supervision of Mr. C. E. Stromeyer, their Chief Engi- 
neer, at the Destructor Works, Nelson. 

Tuk destructor was designed and erected by Messrs. 

Meldrum Brothers, Limited, of the Engineering Works, 

Timperley, near Manchester, and is of their front-feed 

regenerative ‘‘Simplex” type. It has one continuous 

grate 20 ft. by 5 ft. in a furnace-chamber 22 ft. by 6 ft., 
having four separated and closed asbpits, separately sup- 
plied with h»t air under pressure. There are four fecding 
and clinkering doors, through which the refuse is charged 
and the clinker withdrawn in rotation at regular inter- 
vals. When any one fireis being clinkered, the remainder 
are in full work, so that a comparatively even tempera- 
ture is obtained, never falling below incandescence. Be- 

tween the furnace proper and the boiler is placed ‘a 

secondary combustion - chamber, where the maximum 

temperature is obtained, and where the oxidation of the 

— is completed and the major proportion of the dust 

eposited. 


The boiler is of the Lancashire type, 30 ft. by 8 ft., for 
a working pressure of 150 1b., and with the usual modern 
setting. 

The combustion gases, after leaving the boiler, pass 
through a regenerator, where the air supplied to the ash- 

its under pressure by means of steam-jet blowers is pre- 

eated to about 350 deg. Fahr. The gases enter the 
chimney at an average temperature of 645 deg. Fahr., 
which will easily allow of the addition of an economiser, 
by means of which the evaporation from and at 212 deg. 
Fahr. could be brought up to fully 2 lb. per pound of 
refuse. 





**The Manchester Steam-Users’ Association, 
Offices: 9, Mount Street, Manchester. 
July 23, 1903. 
‘*Messrs. Meldrum Bros., Limited, Timperley. 
**Gentlemen,—In accordance with your instructions 
we carried out a two days’ economic test on the refuse- 
destructor and boiler at the Nelson Corporation Destructor 
Works, Nelson. : , Fae 
‘* A special feature of this plant is that the air which is 
blown into the furnaces is hot, and the furnace tempera- 
ture is naturally higher than if cold air had been used, and 
the chance of noxious vapours passing away unconsumed 
is thus materially diminished. 
“‘Steam jets are used under the fire-bars, and are, 
haps, an essential feature of the system, especially as 
eel keeping the fire-bars cool ; but the liberation of 
hydrogen which takes place when steam is in contact with 
incandescent fuel must tend to lower the furnace tempera- 
ture somewhat. It was, therefore, gratifying to find that 


will for a time give off gases; but the brick combustion 

chamber, having a very la capacity, and being at a 

very high temperature, caused these gases to be at once 

consumed. The estimated mean temperatures on the 

two days were 2364 deg. and 3236 deg. Fahr., and nickel, 

rca 4 at 2640 deg. Fahr., was fused when held in the 
ame. 

** A costly electric platinum-wire resistance pyrometer 
was lowe into the end of the combustion-chamber 
where the hot gases entered the boiler and was destroyed. 

‘*The refuse consumed at Nelson was taken from ex- 
posed ashpits, and consisted principally of cinders and 
kitchen refuse ; offal from the slaughter-houses was also 
burnt in this destructor, but in view of the nature of this 
fuel being totally different from that burnt during the 
rest of the time, it was considered advisable not to com- 
— matters by burning offal during the test. It may 

ere be mentioned that refuse of this nature is shot into 
the extreme end of the combustion-chamber, so that 
noxious gases which would be generated have to pass 
over four furnaces, whose fuel is on such occasions pur- 
posely well burnt through. 

‘The trials were carried out on Tuesday and Wed- 
nesday, January 13 and 14, 1903. The refuse was weighed 
on entering the premises. A sufficient quantity to last 
for nearly three hours’ run was tipped into the bin, and 
was burnt up before the next lot was tipped. The 
two days’ trial, therefore, consisted of a series of six 
short ones, which could be compared amongst themselves. 
The ashes drawn from the furnaces were placed in tho 
yard to cool, and were subsequently weighed, sampled, 
and analysed. The feed-water was carefully measured by 
means of three tanks. The temperatures were taken of 
the feed-water, ‘of the air (dry and wet bulb), of waste 
gases in the side-flues, before entering the air-heater and 
after leaving it, also of the air-supply to the furnaces both 
before and after heating. Continuous gas samples were 
collected and analysed at once in an Orsat apparatus, 
and continuous gas samples were taken from the sane 
suction-pi and passed through calcium chloride and 
potash tu to determine both the moisture and the 
carbonic acid. This is an important and distinctive 
feature of this trial. 

“The Callendar electric pyrometer, referred to pre- 
viously as having been destroyed on the second day in the 
combustion-chamber, was used for giving a record of the 
downtake temperature during the first day’s trial. One 
of the mercury nitrogen pyrometers in the end flues burst 
on account of the temperature exceeding 1000 deg. Fahr. 
It was replaced by a thalpotassimeter, a pyrometer ‘in 
which the temperature is indicated by the pressure of 
mercury vapour. 

‘* High-temperature thermometers, either mercurial or 
electric, do not give reliable results, the zero point shift- 
ing very considerably ; and in this trial there is a distinct 
disagreement between the readings of the temperature 
of the waste gases and of the incoming air. Probably the 
most correct readings are those of the thermometer in the 
main flue leading to the chimney, and these have been 
utilised in the compilation of the Cilense-cheat. 

‘Table I. gives a brief summary of those details of the 
two days’ trial, which is usually the only informaticn 
that has been obtained from destructor trials, and it will 
be seen that the evaporation from and at 212 deg. Fuhr. 
is 1.788 lb. of water per pound of refuse. 

“Table II. contains details which were only obtainable 
by making continuous and complete gas analysis, includ- 
ing the moisture in the waste gases. With the help of 
the information thus obtained it was possible to calculate 
the chemical composition of the fuel (it contained on an 
average 31.4 per cent. of carbon and 0.5 per cent. of 
hydrogen), its calorific value (4.6 evaporative units) and 
the weight of waste products per pound of refuse (5.6 Ib.) 
were then calculated. These additional details enable 
one to strike a balance-sheet of the heat expenditure. 

** Tt will be seen that the heat utilised in the produc- 
tion of steam (exclusive of the blowers) amounted to 
36 per cent.. “hich must be considered a high duty when 
it is seen that the carbon and the heat in the ashes 
account for a loss of 20 per cent. With ordinary fuel 
containing only a few per cent. of mineral matter ‘this 
loss would have been only about 2 to3 per cent., and then 
the efficiency would have been 45 per cent. The heat 
carried up the chimney amounts to an average of 19.3 per 
cent., which is reasonably low. It would, of course, have 
been much lower if the refuse had contained less moisture 
(32.7 per cent. ). 

Tas I, 
Tuesday, Wednesday, 


Pates of trial Jan. 13,1908 Jan. 14, 1903 


Time of trials ee . 10 to 5.45 9.35 to 6.35 
Duration of trials... .. hours 7.75 9 
Boiler pressure, mean Ib. 135.1 134.2 
Corresponding temperature 
deg. Fahr. 358.2 357.8 

Refuse burnt during trial Ib. 46,416 43,490 
Refuse burnt per hour .. ie 837 4,832 
Feed-water supply during trial ,, 63,723 67,485 
Feed-water supply per hour _,, 8,191 7,498 
Feed-water supply per pound 

offuel .. os ke Ib. 1.419 1,555 
Moisture in steam per cent. 1.07 1.034 
Temperature of feed deg. Fahr. 87.3 35.3 
Evaporation per pound of fuel, 

from and at 212 deg. Fahr., 

including steam jets .. 1b. 1.698 1,877 


‘There is a considerable difference between the esti- 





recombination of bydrogen with oxygen took place in or 
immediately above the bed of fuel, and that little or no | 
air had to be admitted above the fires for secondary com- | 
bustion, the damper being closed and little air entering | 
the furnaces when the doors were open. The refuse would | 
thus be exposed to the maximum temperature attainable 
in the furnace instead of being first partly volatilised and 

then consumed as gas. Doubtless, when charging a| 
furnaee—of which there were four—the top layer of fuel 


mated radiations on the two days. It amounts to 9.4 per 
cent. on Tuesday, and 30.6 per cent. on Wednesday. The 
estimated flame temperature was certainly hotter on the 
second day, and increased radiation may account for part 
of the difference. Possibly this difference may be due to 
unavoidable errors of observation. Thus, if the weight of 
steam blowa under the fire-bars was more or less than 
stated, or if the flue dust, which is taken at 5 per cent. of 
the refuse, differed on the two days, or if the moisture in 
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Tape II. 2200 evaporative units unaccounted for, or about 9 per| engines and dynamos, combined enclosed high-speed 
Mean C ted Gas Analysis (Volumetric cent. In view of the difficulties of making these various te jee and dynamos, condensing plant, electric machines, 
ame VOTHES ° ysis ( athe determinations, this quantity must be considered reason- | and other specialities of the firm. . The second part. con- 
j Atmos. Tuesday. Wednesday. /ably small. If we deduct it from the total, then the | tains a large number of conversion tables, tables relating 
Nitrogen (N2) percent. 79.080 79.525 79.888 | efficiency of the installation is raised from 36 to 40| to steam, speeds of machines, resistances, &c. It will 
Oxygen, (0s) 4(00,)” 20.880 se oe per cent., which is just under the value obtained on/| prove a handy book for reference. 
Carbon monoxide (CO) — ~' F the first day, and must be considered to be an exceedingly| The Power Plant Company, Limited, Temple Bar 
per cent. -130 043 ~—-| good result. House, Fleet-street, E.C., have sent us their list of 
cetacnatlbs “1 | Pastas —— a “ Yours faithfully, ‘*Standard ” ‘armoured hose, which includes particulars 
Total. . ” 190.060 100.000 100.000 ** (Signed) C. E. Srromeyer, Chief Engineer.” | of clips and connections, 
Other Analyses. Messrs. Nalder Brothers and Thompson, 34, Queen- 
Dasbon tn ethos, be Be: 11.44 17.69 street, E.C., have sent us their catalogue, giving the 
Mean ratio of moisture to CQ, in CATALOGUES. Pee of —— ore em f West G M 
led. one -7549 5479 | We have received from Messrs. George Green and Co,, essrs. Holden and Brooke, of West Gorton, Man- 
Estimated steam (jets) per pound of Crosshills, Keighley, Yorkshire, leaflets describing their | Chester, have just issued their new descriptive price-list 
of refuse .. .. percent. 16.22 18 70 “Airedale” filters and their complete foundry equipments. of injectors, which contains, together with illustrated 


Composition of Fuel, as Calculated from above Data. 


Carbon (burnt) per cent. 21.33 








» (inashes) .. - 4.17 
Total carbon in fuel n 25.50 
Moisture ii e o7 35 00 
Mineral matter A we 39.18 
Total refuse 9 100.00 
Additional—steam by jets ,, 16.22 
Air (including moisture) _,, 422.73 
Total ” 538.95 
Less ashes, &c., in furnace and 
flues ae rs - 43.35 
Difference, being weight of waste 
products per 100 Ib. refuse 495.60 


31.58 
5.70 


37.28 


30.53. 
31.50 


100.00 
18.70 
542.46 


661.16 


37.16 


624.00 


Estimated Calorific Value of Fuel. 


Oalorific value of total fuel B.T.U. 3473 
” ” ” Evapo- 

rated units be i - 3.595 

Dicto, less unburnt carbon B.T.U. 367 


Furnace Temperatures. 


Heat Supply : 


Combustion of fuel. . B.T.U, 2867 
Hot air on os 271 
Steam blast: .. a. 23 
Total heat supply _,, 3161 

Heat ~ ied of gases per pound 
of fue’ ée 1.3059 


Furnace temperat ure ; deg. F. 2478 


54ll 


5.601 
4582 


4583 
436 
26 


5045 


1.6058 
3208 


If we assume the specific heat of steam to be 0.6, 
instead of 0.48, as assumed above, the: furnace tempera- 
tures are respectively 2370 deg. and 3100 deg. Fabr. 


Copper melted (1980 deg. 





























Nickel melted (2640 deg. 














Fabr.) easily. Fahr.) slowly. 
Downtake temperature (electric 
pyrometer). . Be deg. F. 1388 
Waste gases entering air-heater 
leg. F. 909.0 917.0 
Waste gases leaving air-heater 
deg. F. 610.2 680.0 
Mean fall of temperature, deg. F. 293.8 236.9 
Air entering air-heater deg. F. 57.3 65.4 
Air leaving air-heater ea 815.7 836.9 
Mean rise of temperature, deg. F. 268.4 271.5 
Wet bulb thermometer deg. F. 47.6 51.2 
Estimated moisture in air ,, 0.419 0.383 
Balance-Sheet vf Heat Expenditure. 
Tuesday. Wednesday. 
s|olB/ 8 isis! 8! ¥ 
° | . . 
Ba ; . nial zie 
mia) a) & |i | & 
Steam (useful) .. 1470] .. | 42.57! .. {1598 29.45 
Steam blast ..  —../ 190! .. | 5.53 220| . 7 
Less heating to 358 | | } 
deg. Fahr. .. - | 2) .. | Mer .. 26 0.48 
, 167| ., | 4.6 195 3.59 
Warming waste Ee 
ducts, including 
steam and moisture | | 
from atmospheric | | i 
temperature . . .| 722)... Pa 985 18.19 
Heat carried up chim- | | | tae 
ney “ ‘ 889 | 889 25.59 25 591179 1179 21.78 21.78 
Heat in ashes ot 172| .. | 5.01] “Ww 2.72 
Unconsumed carbon | 606| .. |17.40) x28 15.0 
Lost with ashes. 778 | 778|22.41| 22.41) 975) 975/18.02) 18.02 
Radiation and losses | donee 
unaccounted for 327) 9.43 | 1664) 30.75 
\3473 100.00 \54l1 | 100.00 
i | | 
the waste be which was on an average 0.75 on 
Tuesday and 0.55 on Wednesday, varied considerably on 


eavh day, the mean values deduced from the average gas 
analysis may not be the true mean, and comparatively 
slight alterations in all these quantities could easily affect 


the balance-sheet by a few per cent. 
“The mean radiation is 20 
rative units per hour. The boi 


cent., or 5050 evapo- |. 
and air-heater ex 


a surface of about 1300 square feet, and would radiate 
about 350 evaporative units; and the combustion-chamber, 


with the surface of about 1300 ft. and an 


internal tem- 


perature approaching 3000 deg. Fahr., may be credited 
redintion of 2500 evaporative units, This leaves 


with a 








The Chloride Electrical Storage Company, Limited, 
Clifton Junction, Manchester, have issued a pamphlet 
calling attention to the advantages of Highfield’s system 
of boosting on different kinds of loads. The boosting- 
plant and switchboards used in connection with it are 
illustrated, and several diagrams given showing the equali- 
sation of load on the generator by its use. 

Messrs. T. Sugden, Limited, 180, Fleet-street, EC., 
have ‘sent us a pamphlet describing their furnace for 
forced draught, Cast-iron hollow fire-bars are used, 
through numerous small orifices in which air is forced 
through the fuel. The air-pressure is maintained by 
steam-jets, the action of which prevents the burning.of 
the bars. ; 

Messrs. Kramos, Limited, Locksbrook Engineering 
Works, Bath, have sent us a price-list of. their latest 
— electrical drilling-machines for high-speed tool- 
stee! : 


We have received from Messrs. Ludw. Loewe and Co., 
Limited, of 30 to 32, Farringdon-road, E.C., their 1905 
catalogue of small tools and gauges. 

The Locomotive Publishing Company, 3, Amen-corner, 
Paternoster-row, E.C., have just published an excellentl 
printed half-tone illustration of one of Mr. Robinson’s 
four-coupled express locomotives for the Great Central 
Railway. The locomotive is shown in section to a large 
scale, and every detail is given a reference number, from 
which its name may be found from a table at the 
side. There are 222 references, and as the relative posi- 
tions of the parts are shown more clearly than is possible 
in a line drawing, the sheet should be valuable to students 
and also to the large number of -the non-technical public 
who take an interest in locomotives. 

“2 ee og ee ” is the.title of a new catalogue 
just issued by Henry R. Worthington, of 114, Liberty- 
street, New York City. The apparatus described com- 
prises all of the many types of pumping, condensing, and 
messuring devices developed by this well-known company, 
including the duplex steam pump, one of which, without 
flywheels, bas given a duty of 174,000,000 foot-pounds per 
1000 lb. of steam in a test made at the Central Park 
Avenue pumping-station at Chicago. Other apparatus 
described in the book includes high-lift turbine pumps. 

The Horsfall Destructor Company, Limited, of Leeds, 
have issued a new edition of their No. 1 list, giving illus- 
tra data concerning a number of destructor plants 
they have erected. 

We have received from the Power-Saving Pulley Com- 
pany, of Manchester, a copy of their new pamphlet, 
es remarks on the transmission of power by 

ting. 

Sees, Siemens Brothers and Co., Limited, have sent 
us @ file containing a series of their leaflets illustrating 
o— numerous specialities for electric - lighting power 
plants. 

The Electrical Company, Limited, of Charing Cross- 
road, W.C., have issued a new leaiiet, giving diameters 
and prices of carbons for flame arc lamps. 

We have received the Diesel oil-engine catalogue, issued 
by the Diesel — Company, Limited, of 179, Queen 
Victoria-street, E.C. 

The Lahmeyer Electrical Company, Limited, 109 and 
111, New Oxford - street, W.C., have issued descrip- 
tion No. 28 of their small three-phase stationary motors, 
which they manufacture in eight sizes, ranging from 0.5 
to 10 horse-power. 

We have received a catalogue from Messrs. Holden and 
Brooke, of West Gorton, Manchester, giving illustrated 
descriptions of their injectors, valves, and steam-traps. 

Messrs. Hayward-Tyler and Co., 99, Queen Victoria- 
street, E.C., have just published a new catalogue of their 
Sinclair’s patent electrically-driven variable-stroke boiler 
feed-pumps. 

Messrs. Siemens Brothers and Co., Limited, York 
Mansions, York-street, Westminster, have issued their 
circular No. 107, giving illustrations and a general descrip- 
tion of their telpher line at the Blackburn Corporation 
Gas Works. . 

We have received from Messrs, J. 8. Fairfax and Co., 
37 and 39, Essex-street, Strand, a copy of their gearing 
catalogue, containing data relating to their new type of 
reduction gear to drive directly from a motor-shaft at one 
or six different ratios. 

The Electrical Company, Limited, 121 to 125, Charing 
Cross-road, W.C., have sent us their seven latest prints, 
giving half-tone illustrations of their polyphase motors 
and generators. 

A catalogue and prospectuses of carbon brushes, carbon 
contacts and cells ae been issued by the Le Carbone 
Company, of 17, Water-lane, Great Ramee g E.C. 
Messrs. Robert W. Blackwell and Co., Limited, 59, 
City-Road, E.C., have sent us a copy of their catalogue 
of *‘ Ite” limit-switches. 

Messrs. Mather and Platt, Limited, Salford, Man- 
chester, have just issued the fifth edition of their pocket 
catalogue and tables ; it contains illustrations and par- 
ticulars in tabulated form of the gas-engines, combined 





descriptions of their boiler-feed sets, particulars and tables 
with reference to the selection of the right size of in- 
ome gue different circumstances as reg: pressure 
and lift. 

Mr. H. Birch Killon, of 20, Cooper-street, Manchester, 
has sent us an illustrated description of the Fiddian auto- 
matic rotary distributor for sewage disposal. 

The Derry-Collard Company, 256, Broadway, New 
York, have published a large half-tone engraving showing 
a longitudinal sectional view of a first-class battleship of 
the United States Navy. It gives a very good idea of 
the arrangement of machinery, stores, and equipment of a 
modern warship; and to assist those who are unfamiliar 
with naval matters every detail is numbered, and an index- 
list, containing about 500 references, is printed below the 
illustration. 

Messrs. J. W. Jackman and Co., Limited, of 39, Vic- 
toria-street, S.W., have sent us their catalogue of foundry 
equipments and their circular relating to carborundum 
fire-sand. 

‘* Notes on the Lubrication of High-Speed Machinery, 
Steam and Gas-Engines,” forms the subject of a _— 
issued by Messrs. Ragosine and Co., Limited, 7, Idol- 


‘f lane, Eastcheap, in which they recommend their different 


brands of oil for various types of engines. 

We have received from the Empire Roller-Bearings 
Company, Limited, 15, Victoria-street, Westminster, 
their new catalogue of roller-bearings for tram-cars and 
shafting. 





THe Coventry Eneingertnc Socrety.—Mr. J. E. 
Swindlehurst, city engineer for Coventry, gave a lecture 
on ‘‘ Electric Tramways Systems” to the members of the 
Coventry Engineering Society on the 13th inst. He more 

rticularly described the overhead trolley system, which 

e regarded as the most efficient and economical, the least 
expensive in first cost and upkeep, and also the: safest 
and most reliable. He dealt also with the track, and 
stated that the rails should be made practically continuous 
by perfectly-welded joints. He gave preference to elec- 
tric welding, but the question of cost’acted, for the 
present, as a deterrent. He-had seen good results from 
cast. welded joints, and anticipated some interesting: par- 
ticulars with respect to the wearing efficiency of the 
Thermit weld now being used in the extensions of the 
tramways at Coventry. 

Our Coat ABRoAD.—The external demand for British 
coal showed a steady expansion last year. The direct 
exports in December were 3,794,404 tons, as compared 
with 3,688,352 tons in December, 1903, and 3,611, tons 
in December, 1902. hen account is taken of the ex- 
ports of coke and patent fuel, these totals are carried to 
3,957,513 tons, 3,831,153 tons, and 3,746,130 tons respec- 
tively. The aggregate direct exports of coal from the 
United Kingdom in the whole of last year were 46,255,547 
tons, as compared with 44,950,057 tons in 1903, and 
43,159,046 tons in 1902. The exports to the following 
countries exceeded 1,000,000 tons in each case last year :— 








| 

Country. | 1904. 1903. 1902. 

tons tons tons 
Russia 2,620,456 |” 2,442,478 | 2,297,693 
Sweden 3,229,965 | 3,077,005 2,856,849 
Norway 1,421,749 1,384,539 1,345,345 
Denmark 2,366,766 2,207,100 2,097,786 
Germany 6,410,991 | 6,110,101 | 5,814,477 
Holland 1,057,851 741,034 743,783 
France 6,757,356 6,976,467 7,408,431 
Spain .. 2,464,274 | 2,371,087 | 2,394,995 
Italy .. 6,328,546 6,278,333 6,797,618 
Egypt 2,238,421 2,133,321 1,965,929 
Argentina 1,428,165 1,120,178 973,386 


| | 


The export duty of 1s. per ton imposed in April, 1901, 
upon coal leaving the British shores does not appear 
to have had any appreciable effect on the shipments 
except in the case of ones which has been gradually 
reducing its transactions with British coal-owners during 
the last three years; this is probably, however, also due 
to some extent to an increase in the extraction of French 
indigenous coal. Including coke and patent fuel the 
shipments of combustible returned under the general 
designation of ‘‘coal” amounted last year to 48,250,250 
tons, as compared with 46,622,700 tons in 1903, and 
44,897,948 tons in 1902. To these totals we must add 
coal shi for the use of steamers engaged in foreign 
trade. hen this has been done, we find that cowl 
left our shores last year to the aggregate extent of 
65,441,180 tons, as compared with 63,422,548 tons in 104, 
and 52,046,063 tons in 1902. It follows accordingly tht 
the foreign and colonial drain tpon our coal resources 
showed an increase last year of 6,395,117 tons when 2 
comparison is made with 1902. The value of the dire:'t 
exports of coal, coke, and patent fuel last year wis 
26,862,387/., as compared with 27,262,786/, in 1903, and 
27,581, 1362. in 1902, 
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SCHERZER BRIDGE; AMSTERDAM-HAARLEM RAILWAY. 


CONSTRUCTED BY THE HAARLEMSCHE MACHINE FABRIK, HAARLEM. 


(For Description, see Page 142.) 











Fic. 37. 














Fic. 38. THe Compietep Bripce Open, 


such a turbine. Here AB=v represents” the 
velocity of the steam leaving a guide-blade, and a 
the angle which this velocity makes with the path 

of the bucket. The speed of the latter is repre- 
sure in the clearance space between the guide- sented by C B=s. Then AC represents the 
blades and the buckets. Both buckets and guide-| velocity of the steam relatively to the bucket, 
blades are identical in form, and froma purely kine- | and the angle @ the proper bucket angle at entrance. 
matical point of view the turbine would work under | Taking any point D on AC produced, and setting 
identically the same conditions if the shaft were | off at the angle a, D E equal to v, then D E repre- 
held fast, and the casing allowed to revolve. The | sents the tangent to the bucket at the point of dis- 
relative velocity with which the steam leaving a| charge, and the bucket may accordingly be sketched 


THE COMPOUND STEAM-TURBINE. 
(Concluded from page 41.) 
In turbines of the Parsons type there is a pres- | 





guide-blade enters a bucket is exactly the same as| in as indicated. 
that with which the steam leaving a bucket enters 
the next guide-blade ; and it enters this moreover, 
at the same angle. The conditions ‘eing thus 
identical, the losses in the guide-blades and buckets 
must also be identical. 

In Fig. 7 we give the diagram of velocities for 





If E F is set off equal to s, the clos- 
ing line D F represents the absolute velocity in space 
of the steam discharged from the bucket, and it: is 
obvious that the angle DFG = 6. Producing 
DF tol, and setting off IJ =v at the angle a, 
the tangent to the guide-blade at discharge is 
obtained, and the blade may accordingly be sketched 








in the same way as the bucket. The series can, 
of course, be prolonged indefinitely in a similar 
fashion. 

There is a drop of temperature as the steam 
passes through the guide-blades, and a similar drop 
as the steam es through the buckets. Each set 
of qiltiptbales therefore constitutes a ‘‘ stage” 
of the turbine as defined at the outset of this 
article, and, similarly, each set of buckets is also a 
stage. As already pointed out, in an impulse 
turbine a stage consists of at least one seb of guide- 
blades and one set of buckets. Hence the losses 
in a stage of a pressure turbine consist of the 
guide-blade friction-alone, or of the bucket friction 
alone, whilst in an impulse turbine the frictional 
losses per stage consist of the bucket friction added 
to the guide-blade friction. There is absolutely no 
reason why the guide-blade friction should be 
higher in a steam-pressure turbine than it is in a 
steam-impulse turbine ; hence it is evident that the 
latter is intrinsically inferior to the former. In 
water-wheel practice this is not necessarily the 
case, as generally a pressure turbine has to work 
‘*drowned,” and, consequently, has losses from disc- 
friction, and from obstructed guide-blade discharge, 
from which the impulse turbine is free. Neverthe- 
less, the Barker- mill type of pressure-turbine is 
intrinsically superior to the impulse wheel, as its 
losses consist of nozzle friction only, whilst in the 
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case of an impulse wheel the bucket friction must 
be added to the nozzle losses. The objections to 
the Barker-mill type of wheel arise from its rela- 
tively high speed and its liability to ‘* hunt,” it 
being very difficult to maintain its speed constant: 
These objections much more than off-set its slightly 
better efficiency as compared with an impulse wheel. 
Returning to the compound steam-turbine, it will 
be seen that, having also to work ‘‘ drowned,” the 
impulse wheel gains nothing in the matter of lesser 
disc friction or clearance losses to offset its intrinsic 
theoretical inferiority. On the other hand, leakage 
losses are greater in the reaction type, but in large 
turbines the total leakage is relatively small. 

In a simple turbine the total losses (negiecting 
bearing friction and fan action) consist of fric- 
tional losses in the guide-blades and buckets, and 
also the loss due to the residual energy carried 
away from the wheel by the moving fluid. In the 
multi-stage compound turbine the latter losses 
have only an indirect effect, since the efficiency of 
the turbine as a whole depends practically entirely 
on the fraction of the ‘‘available” heat per stage 
which is degraded by frictional losses. 

Another interesting point as to the compound- 
pressure turbine can be readily established. In the 
case of a simple-pressure turbine the efficiency 
varies considerably with the angle 6, being greatest 
when 6 = 90 deg. In the compound turbine, 
whilst the efficiency is a maximum with 6 = 90 deg., 
it is very little affected by a large change in this 
angle. Thus, with a guide-blade angle a = 20, 
and a guide-blade loss of 25 per cent., the internal 
efficiency of the turbine as a whole is only dimi- 
nished by 1 per cent. by diminishing the angle @ 
from 90 deg. to 60 deg. At the same time the 
correct bucket speed for the same temperature 
gradient is reduced by nearly 20 per cent. 

In our discussion of the Rateau turbine we 
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showed that with a knowledge of the over-all 
internal efficiency of a turbine, and of the initial 
and final temperatures, it is possible to calculate 
AU the amount of heat energy available in any 
‘* stage,” 

The total energy available in any stage consists, 
in addition to this, of the kinetic energy carried 
over from the previous stage. If 7 is the residual 
velocity measured relatively to, say, the guide- 
blades of a Parsons turbine, this kinetic energy 


2 
measured in foot-pounds is 3 The total energy 


r 


available in the stage is then z +778 AU foot- 
g 


pounds. 

Let us assume that the energy leaving the 
guide-blades is m times the total energy available 
for producing flow, m being a fraction. Then the 
kinetic energy of the jet at the point of issue per 
pound of steam is 

v2 fr? - \ 
=(7~ +778AU 1 
(ay +778 AT ) m (1) 
Hence the energy lost in the guide-blades is 
(1 -m) ( ” +778 AU). 
29 
This is all turned into heat, and constitutes the 
loss in that stage. That is 
(1 — m) (5 . “+ T78AU) =7 :TI8kAU, 


where i, as before, is the fraction of the ‘‘avail- 


able” heat wasted in the stage. 
Moreover, from Fig. 7, it is obvious that 
r? = ‘sin? a v 
2g ein?@ “29° 
Hence 
of ants _ 178. Au( k -1). 
29 sin? @ l-m 


Also from equation (1) we get 


8 (1 — msinte )= 778m AU (2) 
2y sin? @ 
Whence 
1 ae (1 _ ™ ain? a ) (3) 
k l-m sin? 0 
From which k can be found if m is known or 
assumed. 
If ba 
V = 223 AU, 


that is to say, if V is the theoretical velocity of 
issue due to A U units of available heat, it is obvious 
from equation (2) that 

) =. 


der ™m 
v ( 


1—msin?a 
and if sis the speed of the wheel, we have 


(4) 


sin? 0 


8 _ sin (0-a) - m t_s 
Vv sin 0 1-™ sin® a _—_ 
sin* 9 


In Fig. 8 we give values of k deduced from equa- 
tion (3) for different values of m, and in Figs. 9 
and 10 are values of ¢ and 6. 

Referring to Fig. 8, the full lines are curves of 
k, when 6, the guide-blade angle at entrance, is 
60 deg., and a, the angle at discharge, varies from 
0 up to 40 deg. The dotted lines have been plotted 
for 6 = 90 deg. It will be seen that for small guide- 
blade angles at discharge the coefficient k varies 
little with a change in the value of 0. 

In Fig. 9, a, the guide-blade angle at dis- 
charge, is constant at 20 deg, ; whilst the angle at 
entrance varies from 60 deg. up to 90 deg., the 
ordinates represent values of o in the equation 


v=o V=2286 VAU. 


From this it appears that for a given tempera- 
ture gradient the velocity of discharge from the 
guide-blades of the turbine is very little affected by 
changes in the value of 6. Finally, in Fig. 10 we 
have plotted values of 5 in the equation 


3 = 2235 NAU, 


where s is the bucket speed. 
In these curves the angle a is again constant at 
20 deg., whilst @ varies from 60 deg. to 90 deg. 
Taking the curves as a whole, it will ty seen 
that the proper bucket speed can be greatly re- 
duced by m ahink @ relatively small without very 
much affecting the internal efficiency of the tur- 


when k is known, can be read off the curve, Fig. 3, 
published on page 38 of our issue of January 13. 

We may now compare our deductions with the 
results of some experiments on the Parsons tur- 
bine. In the machines built by Messrs. Parsons 
themselves the blades are of such a form that the 
average angles at entrance and exit of the guide- 
blades are not easily determined in the finished 
turbine. The Westinghouse Company, however, 
have used, to a large extent, blades of the general 
shape, shown in Fig. 7. 

From measurements we have been able to make 
we find the angles to be as follows :— 

0 = 67 deg. to 68 deg. 
a = 21 deg. 

The latter angle is probably meant to be 20 deg. ; 

we shall adopt the values 
= FE deg. 
a = 20 deg. 

There is absolutely no reason why the guide- 
blade loss in a Parsons turbine should be higher | 
than it is in the Rateau turbines. For these we | 
have in the preceding article taken the value | 
m = 0.787. Taking this value, it appears from the | 


Values of k 
rg 





9 eg4i.c) 


Values of A 


curves in Fig. 8 that k should be about 0.24, and 
the corresponding over-all internal efficiency from 
the curve (Fig. 3 in our previous article) is 79.2 
per cent. 

It kas, however, to be noted that this high 
internal efficiency has not been realised in the only 
Parsons turbo-generator of which full trial data 
have been published—viz., that at Elberfeld. 
Possibly it is closely approached by the great 
5000-horse-power turbo-dynamo at Frankfort ; but 
in the absence of anything like complete data of 
the trials of this unit, it is unsafe to form any 
definite conclusion. A careful examination of the 
Elberfeld data, however, leads to the conclusion that 
the bucket speed istoo low. In view of the great 
experience of the makers, there is no doubt some 
temerity in advancing this opinion ; but there is a 
good deal of information available pointing to the 
conclusion that these turbines have been designed 
to a large extent by rule of thumb. Thus in the 
recent discussion on Mr. Charles Merz’s paper at 
the Institution of Electrical Engineers, Mr. J. H. 
Barker stated that a turbine designed by Messrs. 
Parsons to drive a 1500-kilowatt generator had 
been found quite capable of driving one of 2500. 
Similarly, the Westinghouse Company designed a 
turbine for Hartford to develop 2000 indicated horse- 
power, but after completion it was found advisible 
to rate it at 3000 horse-power. Again, in the Elber- 
feld trials, the turbine was so much too powerful 
for its generator that close on 8} per cent. of the 
total energy available in the steam was wasted by 
wire-drawing at the governor-valve, with the tur- 
bine running under full-load conditions. Thus, 
had the turbine been designed to utilise the full 
steam pressure, the steam consumption per kilo- 





bine. This depends solely on the value of k, and, 


watt would have been reduced by about 8 per cent. 





It will be of interest to consider these Elberfeld 
trials at greater length. 

It will be seen that the heat units available for 
work are nearly the same in the case of both the 
full-load and the over-load trial. It is fair, there- 
fore, to assume that- the turbine was working at 
the same efficiency in both cases. 

It seems reasonable to assume that the loss 
by leakage was proportional to the total steam 
passed per hour. e C?R, losses and the fluid 
friction are also somewhat increased at the higher 
load, and we may set off against these two sources 
of increased loss the extra heat unit available for 
work at the overload; any error will probably 
be on the safe side ; that is to say, the internal 
efficiency of the turbine may be slightly under- 
rated. The losses due to bearing friction may 
be taken as constant. It follows, then, that an 
increase of the output by 195.3 kilowatts re- 

quired an additional consumption of 3084 lb. of 











ys per kilowatt-hour, or that the steam used 


|per ‘‘indicated” kilowatt was ae: = 15.81 Ib. 


_ 


per hour. 


1-00 


m =°85 
mm = 80 
mM =*75 
7m = +70 
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Data from the Trials of a 1000-Kilowait Parsons Turbine 
Generator for Elberfeld. 














20 per 
Pam Full Cen 
| Overload. 
Absolute steam — above governor- 
valve b. per sq. in. 148.9 143.8 
Total heat in saturated steam at this pres- ~ 1191.0 | 1190.4 
sure B.T.U. 
Amount of expen ae . deg. Fahr. 19.6 18.1 
Probable specific heat of steam os -691 -690 
Total heat in steam --| 1204.5 | 1202.9 
Average pressure below governor - - valve 
Ib. per sq. in.| _ 68 } 1lL1 
Total heat of nee steam at this pew | 
— | 1180.8 | 1184.2 
Units available ven tins. : Bs: 23.7 18.5 
trobabie specific heat of steam ‘ 607 -632 
Rise of temperature due to superheat deg.| 39.1 29.3 
Final vacuum . .inches of mercury 28.45 28.16 
Heat units in saturated steam below gover-| 
nor-valve available for work 4 392 2 
Heat units in superheat available for work! 7.4 5.7 
Total heat units av —, ; “ 306.8 307.9 
Loss in passage to low -pressure ‘turbine| 
B.T.U. 29 «(| 2.6 
Net uniteavailable .. ~..  .. ..| 3089 | 305.3 
Output in kilowatts... = -«| 994.8 1190.1 
Total water consumption per hour .. Ib. 20,043 23,127 


{ 
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This method of obtaining the internal efficiency 
is legitimate in this instance, because the ‘‘thermo- 
dynamic head.” is almost identical at the full load 
and overload, so that the internal efficiency of the 
turbine must necessarily be the same in the two 
conditions of working. 

As 1 kilowatt-hour is equal to 3412 B.T.U., it 
appears that for every pound of steam passed 
3412 
15.81 
cated ” work per pound of steam passed at the full- 
load trial. The units available, as the table shows, 
numbered 306.8, and hence the internal efficiency 


= 216 heat units were turned into ‘“ indi- 


of the turbine was pa = 70.3 per cent. 


This, it will be seen, is very much less than the 
79.2 per cent. which we calculated as the efficiency 





of the Parsons turbine if the guide-blade losses 
were the same as assumed in the Rateau turbine. 
It now remains to account for the difference. 

The low-pressure bucket speed of the Elberfeld | 
turbine appears to be just about 300 ft. per second, | 
and this is also about the low-pressure bucket! 
speed of the Brush-Parsons turbine, of which a} 
section was given by Mr. W. Chilton in his paper 
read before the Manchester section of the Insti- | 
tution of Electrical Engineers last February. 

By scaling this drawing we get the following! 


Fig.12. 


(a64t.0) 


approximate values for the mean diameter of the 
different series of buckets. They are as follows :— 








Number of | Mean Diameter. — 
Buckets = N. | Inches = D. De. NDA 
8 16 256 2,048 

5 16: 272 1,360 

6 16 280 1,680 

7 23 529 3,703 

8 23 564 4,512 

4 $1 1006 4,024 

4 83 1088 | 4,352 

9 344 1175 10,575 
82,254 


Total, 51 | 





If U be the total ‘‘ available” heat, the amount 
available at any one bucket is proportional to the 
square of its diameter. As there are an equal 
number of sets of guide-blades and sets of buckets, 
it follows that ‘at a low-pressure bucket the heat 
units available for work will be 
au= Ux | (8) 

' 2 x 32,254 

where U is the whole shaded area of Fig. 2 on 
page 38 in our previous article. That is to say, in 
this case 


U = 306.8 + the area CH M. 











The value of this latter term might be evaluated 
in the same manner as in our previous article, but 
for our present purpose it will be sufficient to get 
an approximate result. 

If k =0.24, the increase of entropy at exhaust due 
to the degradation of available energy back into 
heat will be roughly, taking the mean temperature 
as 718.2, 


_306.8 x 0.24 
7182 


Ao=~ = 0.1023. 





Abs. Temp. Deg. Fahr. 


The area of CH M is nearly 


A¢ (T,— T») ‘ii ku (T, - T») 
2 T, + Te , 


which is a much simpler expression than the exact 
value for it given in equation (4) of our preceding 
article, and is quite near enough for practical pur- 
poses. 

Taking A ¢ as 0.1025, and T, — T, as 330.7 deg., 


we find the area of CH M(or / Zd t) = 16.9 units. 


Whence U, the total heat available, is 306.8 + 16.9, 
or 323.7 units. Whence, from equation (8), the 
heat units available per pound at a low-pressure 
guide-blade are 5.91. Hence 


V = 223 V5.91 = 542 ft. per second. 


Taking mas 0.787, we find from the curve, Fig. 9, 
that the actual speed of issue will be about 506 ft. 
= second, and from Fig. 10 the corresponding 

ucket speed will be 0.748 V = 406 ft. per second, 
if the entrance and exit angles are 674 deg. and 
20 deg. respectively, as we have assumed. In this 
case it would seem that the actual bucket speed is 
less than 75 per cent. of that theoretically desirable. 

The efticiency of a turbine at various speeds 
varies approximately according to a parabolic law 





—that is, if , is the efficiency at the best speed oy 
say, then at any lower speed s the efficiency will be 


n=n[1-(1- 4 


2 
s) } 
In this case we have 


. 


s _ 300 
S 40 
Whence 
2” = 0.932 m,. 
Taking k as 0.24 we have from curve, Fig. 3, 
™ = 0.792. 
Whence 


» = 73.6 per cent. 


From the Elberfeld experiments we deduced 
» = 70.3 per cent. The discrepancy, in view of the 
uncertainty as to the actual bucket speed, is not 
larger than might naturally be expected, and on 
the whole seems to confirm very fairly the value of 
m, which we have selected. 

The proportions for a Parsons type of turbine 
can be got out in exactly the same manner as for 
the Rateau type turbine dealt with in our previous 
article. For a turbine taking saturated steam at 
820 deg. and exhausting at 560 deg. absolute, the 
same curve, Fig. 6, may, of course, be used. 

In strictness, a different value of k should be 
assumed to allow for the higher internal efficiency 
possible with the Parsons type, and the correspond- 
ing curve of total available heat will then be a little 
below the upper curve given. This curve can, 
of course, be easily drawn in if desired, but for our 
present purpose it may be neglected. 

Suppose, for example, it was required to determine 
the guide-blade areas for the Brush-Parsons turbine 
working with saturated steam at the temperatures 
stated. Then from the table it appears the units 
available at each of the first set of high-pressure 
buckets should be 

U x 2048 
= 8x 2 x 32,254 

At all buckets but the first of the series energy is 
carried over as kinetic energy from one set to the 
next, so that the total head-producing flow is 
greater than AU. As already stated, however, the 
velocity of discharge may be written 

v = 223¢ JAU, 
where o is taken from the curve, Fig. 9, and for 
the angles assumed is about 0.935, whence v = 
242 ft. per second. This gives the velocity of flow 
through each of the first set of eight guide-blades 
and eight wheels. The temperature of the steam 
and its dryness fraction at each point can be read 
from Fig. 6, and thus the area requisite at each 
bucket or guide-blade obtained. At the first guide- 
blade, of course, there is no ‘‘ carry over,” hence 

the units available here must be 
AU_ 1. /242 
“m 0.787 (3 

Where superheated steam is to be used, exactly 
the same principle may be followed, a curve of 
available heat being plotted on a large scale just as 
before. This available heat may be taken as made 
up of two portions—viz., the heat units available in 
the saturated steam, and, secondly, the extra units 
available due to the superheat. Referring to 
Fig. 11, which represents a temperature entropy 
diagram for superheated steam, the point D 
corresponds to dry saturated steam at the absolute 
temperature represented by X H = T,, say. Super- 
heating this steam raises its temperature and 
increases its entropy, so that its final tempera- 
ture and entropy may be represented by the point 
G, say. If this steam is expanded in a perfect 
engine down to the absolute temperature repre- 
sented by L 8S = T,, say, the heat units avail- 
able are represented by the sum of the two areas, 
TCDS and DGUS. The former is, of course, 
simply the « of equation (1) of our previous article, 
whilst the area DGS U may be taken as 


oe T 
wit 59 s 


T; +t 
2 
where ¢t is the total amount of superheat and y is 
the specific heat of the steam. At the point N, 
where the vertical GN cuts the curve DN F, the 
steam is saturated ; whereas at all higher tempera- 
tures it is superheated, and at all lower temperatures 
is partially condensed. 
he heat available in expanding from the condi- 
tions represented at G to some lower pressure at 
which the steam is still superheated, as, for example, 


AU = 1.35 units. 


y= 1.49 units, 


(10) 
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SCHERZER BRIDGE ON THE AMSTERDAM-HAARLEM RAILWAY. 
CONSTRUCTED BY THE HAARLEMSCHE MACHINE FABRIK, HAARLEM. 
(For Description, see Page 142.) 
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that corresponding to the point P, is evidently the | noted that for moderate amounts of superheat the | mental information as to this is lacking. For 
area CDOB + the area DGRO — the triangle | specific heat y varies with the pressure. high superheats y appears to be nearly constant, 
PQR, Q corresponding to the temperature and| According to Professor Carpenter, with which|and has a value not very far from the 0.48 
state of saturated steam at the same pressure as |the results of H. Lorenz are in good agreement, originally given by Regnault. 
the superheated steam represented on the diagram y = 0.462 + 0,001,525 p (11) Consider, for example, steam at a pressure of 
by the point P. ad ; , , te Fl Ae . 110 lb. per square inch, superheated 80 deg. 
The simplest way of determining this area is to| where p is the absolute pressure. The formula|Then, from equation (11) y = 0.630, and the heat 
calculate the total heat in the superheated steam in | applies, in the case of moderate superheat, up to | units required to superheat the steam to the extent 
its initial and final states. The difference of the |an absolute pressure of 120 lb. per square inch,|named are 50.4. In dealing with superheated 
two represents the available heat. It should be ‘and perhaps to higher pressures; but experi-|steam it is convenient to use a table giving the 


(esas) 
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SCHERZER BRIDGE ON THE AMSTERDAM-HAARLEM RAILWAY. 
CONSTRUCTED BY THE HAARLEMSCHE MACHINE FABRIK, HAARLEM. 
(For Description, see Page 142.) 





| superheated steam is therefore, from Table II., 
d = 0.4825 + 1.1067 + 0.0604 = 1.6496. 

Consider now the steam when expanded adiabati- 
cally down to 60 1b. pressure. The total entropy 
|of saturated steam at.this pressure is 1.6351 ; and 
'from the diagram, Fig. 11, it is obvious that the 
steam must be superheated sufficiently to bring the 
total entropy up to 1.6496. If T, be the tempera- 
| ture of the saturated steam, sad —_ temperature 

eg., 


| when superheated to the required we have 
T=, {277 49)... 
2 2 \By ~ Ae ( ) 
where A ¢ is the requisite increase of entropy. In 


‘this case 
A @¢ = 1.6496 — 1.6351 = 0.0145. 

From equation (11) y = 0.553, whence from (12) 
we get T,' = 771.3, and as T, = 752, the amount 
of superheat is 19.3 deg., so that 0.553 x 19.3 = 
| 10.7 units are required to superheat saturated steam 
'at 60 1b. absolute to the degree required. The 
‘total heat of the steam in this condition is, of 





properties of steam at different pressures, such as| 2x 50.4. 2x 50.4 42 | course, 262.2 + 908.9 + 10.7 = 1181.8. 
Table IT., page 142. From this table we get h = | Ti +, 874 4794 > 0.0604. | As already stated, the difference between this 
305.33, pod gs = 878.7 ; whence the total thermal | , Wich hei ‘and the total heat of the steam in its original con- 


units in the superheated steam amount to 1234.43.|where T,' is the absolute temperature of the dition is the available heat. 
The increase in entropy due to the superheat is |superheated steam. The total entropy of the’ On making the same calculation for other points 
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we get the following figures, from whic’ the curve, 
Fig. 12, page 139, has been plotted :— 


Absolute Tem- . . 
Absolute Pressure _ perature of ae hamag beng 


of Steam p. una Engine u!. 
110 874.0 0 
100 857.0 8.80 

90 810.3 18.16 
80 820.6 27.67 
70 798.2 39.52 
60 771.3 52.63 
50 740.3 66.91 
40 726.6* 84.09 
7.64 640.0* 198.46 
0.97 560.0* 314.79 


* Temperature of saturated steam. 


The dryness fraction curve can be drawn exactly 
asin the case of Fig. 6. In the case of an actual 
turbine the heat units available are increased by the 
heat degraded by the friction of the steam on its 
passage through the turbine. The amount of this 
increase can readily be determined with sufficient 
aceuracy for practizal purposes by the formula 
ul k(T!;-T] 

T"+T, 

The dotted curve in Fig. 12 has been thus plotted. 

The effect of this friction heat is to lower the 
pressure at which the steam becomes saturated. 
This point is best determined by laying down on 
the temperature entropy diagrams the total entropy 
of the steam at different points. This is represented 
by the dotted line GT in Fig. 11, and the point 
where this cuts the curve DNF is that in which 
the steam is saturated. In the case taken, with 
k = 0.24, we find this to be 719 deg. absolute, 
corresponding to a pressure of about 35 lb. per 


Additional units = (13) 























Taste II, 
os | Dien: ey al 2S a 2 
e | | en 3 . 
eeigieii § i418! F lds 
etc! = | fe v— 2 = | = 2g 
'' 4b Se ee ee al S | & > fa 
es5| ¢ | Be | = ~ ie 
wire oo oe ee, 
| os | ee = $ 3 
< é =} BS < z | R 3 n ae 
ae) 8) < a s By s* 
34.7) 212.0 | G71.4 | 180.21 | 966.1 | 8114 | 1.4396 | 26.36 
15 | 213.2 | 672.5 | 181.32 | 965.3 | .3130 | 1.4854 | 25.85 
16 | 216.3 | 675.7 | 184.56 | 963.0 | :3178 | 1.4252 | 24.33 
17 | 219.4 | 673.8 | 187.70 | 969.8 | .3225 | 1.4154 | 22.98 
18 | 222.4 | 651.8 | 190.74 | 9587 | .8270 | 1.4061 | 21.78 
19 | 226.3 | 631.7 | 193.68 | 956.7 | .3313 | 1.8978 | 20.70 
20 | 228.0 | ¢87.4 | 196.42 | 954.8 | .3352 | 1 19 73 
25 | 240.0} 699.4 | 202.60 | 946.5 | .3528 | 1.3530 |16.00 
30 | 250.3 | 709.7 | 219.07 | 939.0 | .8677 | 1.3281 |13.48 
35 | 259.2 | 718.6 | 22813 | 932.7 | .8804 | 1.2079 | 11.66 
40 | 267.2 | 726.6 | 236.28 | 927.0 | .3916 | 1.2758 | 10.28 
45 | 274.3 | 733.7 | 243.53 | 921.9 | .4016 | 1.9565 | 9.21 
60 | 280.9 | 740.3 | 250.28 | 917.8 | .4107 | 12301 | 8.34 
55 | 286.9 | 746.3 | 256.40 | 912.9 | .4189 | 1.2232-| 7.62 
60 | 292.6 | 752.0 | 262.23 | 908.9 | .4265 | 1.2086 | 7.02 
63 | 297.8 | 757.2 | 267.56 | 995.2 | .4336 | 1.1955 | 6.62 
70 | 802.8 | 767.2 | 272.68 | 901.6 | .440% | 1.1829 | 6.03 
75 | 307.4| 766.8 | 277.39| 8983 | [4467 | 1.1715 | 5.69 
80 | 311.9 | 7713 | 28201 | 895.1 | .4527 | 1.1005 | *.36 
85 | 316.1 | 776.5 | 286.32 | 8921 | .4533 | 1.1504 | 5.06 
90 | 320.1 | 779.5 | 290.43 889.2 | .4636 | 1.1407 | 4.90 
95 | 323.9 | 783.3 | 29433 | 886.4 | .4336 | 11317] 4.56 
10) | 327.6 | 787.0 | 29313 | 833.8 | .478¢ | 1.1230 | 4.34 
105 | 3512 | 700.6 | 301.83] 881.2 | .4780 | 1.1146 | 4.15 
110 | 334.6 | 794.0 | 305.33 | 878.7 | .4825 | 1.1067 | 3.97 
116 | 337.9 | 797.3 | 308.73 | 876.4 | .4867 | 1.0992 | 3.81 
120 | 341.1 | $90.5 | 812.02 | 874.1 | .4907 | 1.0919 | 3.68 
125 | 344.1 | 803.5 | 316.11 | 8718 | .4947 | 1.0850 | 3.52 
130 | 347.1 | 806.5 | 318.20 | 869.7 | .4986 | 1.0781 | 3.39 
135 | 330.0 | 809.4 | 321.19 | 867.6} .5023 | 1.0719 | 3.27 
140 | 3628 | 812.2 | 324.08 | 865.5 | ‘5059 | 1.0656 | 3.16 
145 | 355.6 | 815.0 | 326.97 | £636 | .5094 | 1.0596 | 3.06 
150 | 353.2 | 817.6 | 329.65 | 861.6 | .5127 | 1.0°39| 2.96 
155 | 360.7 | 820.1 | 332.23 859.7 | .5158 | 1.0483 | 2.88 
160 | 383.8 | 822.7 | 334.91 | $57.9 | ‘5199 | 1.0429 | 2.79 
165 | 365.7 | 825.1 | 337.39 | 856.1 | .5221 | 1.0376 | 2.72 
170 | 368.2 | 827.6 | 339.97 | 844.4 | .5251 | 1.0824 | 2.63 
175 | 370.4 | 820.8 | 342.25 | 8526 | .5280 | 1.0274 | 2.56 
180 | 872.9 9323 | 344.83 | $51.0 | .5309 | 1.0225 | 249 
185 | 875.0 | 834.4 | 347.00 | 849.3 | .5337 | 1.0178 | 2.43 
190 | 877.8 | 836.7 | 349.33 | 847.7 | .5365 | 1.0132 | 2.37 
195 | 379.4 | 838.8 | 351.55 | 846.1 | .5392 | 1.0087 | 2.31 
200 | 381.6 | 841.0 | 35383 | 844.6 | .5418 | 1.0013 | 2.96 
205 | 383.7 | 843.1 | 356.00 | 843.0 | ‘5444 | 909) | 221 
210 | 3857 | 845.1 | 35807 | 841.6 | .5169 | .9957 | 2.15 
215 | 387.7 | 847.1 | 360.14 | 840.0 | 549% | .9916 | 2.11 
220 | 389.7 | 819.1 | 362.22 | 8386 | .5518 | .9376| 2.06 
225 | 391.6 | 851.0 | 364.18 837.2 | .5542 | .9837 | 2.02 
230 | 393.6 | 853.0 | 366.96 | 835.8 | .5565 9798 | 1.98 
235 | $95.5 | 854.9 | 368.22 834.5 | ».5588 | .9760| 1°04 
240 | 397.4 | 856.8 | 370.20 | 883.1 | “.6611 | .9723 | 1.90 
245 | 809.2 | 858.6 | 372.07 | 831.8 | .5681 | .9687 | 1.86 
250 | 401.1 | 860.5 | 874.03 | 830.5 -5656 | .9651 | 1.83 


| 
} } | 


| 
equare inch instead of one of 501b. per square inch, 
as would be the case if k= 0. By prolonging Q P 
to cut the dotted curve in W, the temperature of 
the superheated steam corresponding to steam at 
the same pressure as saturated steam at the tem- 
perature represented on the diagram by the point 
Q can be obtained. In this way the dotted curve 
of pressures given on the diagram can be obtained. 
lt will be seen that the preparation of these 





diagrams for superheated steam is somewhat tedious; 
but once such a curve is obtained, it can be used for 
proportioning any number of turbines. In practice, 
however, we imagine, turbines are proportioned 
for saturated steam whether or no it is intended to 
run them with superheated steam. 

These curves can be used in precisely the same 
way as those in Fig. 6 of our formerarticle. From 
it can be found the temperature of the steam at 
each single set of guide-blades or buckets, its 

ressure and its dryness fraction, which, in con- 
junction with Table II., enables the area necessary 
for the flow of the steam to be calculated at each 
stage. It will be seen in the diagram that a ‘‘ dry- 
ness fraction” has been given for superheated 
steam. In strictness, perhaps, the use of the 
term here is hardly justifiable, but it is convenient 
to retain the term as denoting the number by 
which the volume of dry saturated steam has to be 
multiplied in order to get the actual volume occu- 
pied by steam of the same pressure, but either 
over-saturated or superheated. In the latter case 


it has been taken as x= > , where T! = the tem- 


perature of the superheated steam, and T that of 
saturated steam at the same pressure. 

It is sometimes asserted that the increase of out- 
put noted with superheated steam, particularly 
with small amounts of superheat, is greater than 
can be theoretically accounted for. The evidence 
on this point is, however, by no means cunclusive, 
and it appears probable that the bulk of the dis- 
crepancy arises from two causes. In the first place, 
the comparison is made, not between superheated 
steam and dry saturated steam, but between super- 
heated steam and ordinary boiler steam, which 
always contains at least 2 per cent. of moisture. 
Secondly, the specific heat of steam at low degrees of 
superheat is underestimated. If both these factors 
are taken into account, the gain in work per pound 
of steam due to superheat seems to agree well with 
what would be expected from theoretical considera- 
tions. For example, the following trial data were 
obtained in a test of a 300-horse-power de Laval 
turbine by Messrs. Dean and Main, of Boston :— 


Pressure above Steam Used per 


| Vacuum, Inches | 


Governor Superheat. . Brake Horse- 
Valve. of Mercury. Power Hour. 
Ib. per sq. in. deg. Fahr. Ib. 
207.0 8t 27.2 13.94 
206.4 0 26.6 15,17 


The saving with the superheated steam is, it will 
be seen, 8.8 per cent. 

The available units in the first case, if we take y 
as 0.762, amount to 344.36, and those in the second 
case to 312.06, so that the theoretical increase in 
the output should be over 10 percent. There is, how- 
ever, some uncertainty as to what is the true value 
of the specific heat of steam at 200 lb. pressure, 
since the experiments on which equation (11) is 
based do not extend beyond 120 absolute, and 
extrapolation is never very safe. However, the 
figures given are sufficient to show that the saving 
due to the use of superheated steam does not differ 
materially from what might be theoretically ex- 
pected. It has been assumed that the steam 
pressures given are absolute pressures, though this 
is not stated in the report. But even if this is not 
so, the relative theoretical saving will be very little 
affected. 

Coming to velocity-compounded turbines, it is 
obvious that these are intrinsically less efficient 
than the pressure-compounded type. In each stage 
of a velocity-compounded turbine there are at least 
two sets of guide-blades and buckets. The fric- 
tional losses per stage are necessarily higher than 
with the other types, where a stage may consist 
of a guide-blade or a bucket only. It has already 
been shown that the hydraulic efficiency of the 
turbine depends solely on the loss per stage, hence 
the system of velocity-compounding lies under this 
disadvantage at the outset. On the other hand, 
its mechanical efficiency is probably extremely 
high, and leakage losses may be relatively small, 
so that for units of low and medium power, these 
disadvantages may well compensate for its lower 
internal efficiency. The Allgemeine Company adopt 
this system where questions of capital cost are of 
more importance than a low consumption of steam, 

The loss in the first set of guide-blades will be 
the same as in pressure-compounded turbines, but 
the friction in the succeeding sets of guide-blades 
should correspond rather to a bucket friction, so 





that in a three-wheel-velocity-compounded turbine 
the total loss may be taken as due to one guide-blade 
and five sets of buckets. If ¢ be the coefficient by 
which the velocity is reduced in passing through a 
bucket, the loss of kinetic energy therein is 


R 
— (1 — c?), 
5, | ) 


where / is the speed of flow at the entrance to the 
bucket. 

M. Rey, in his paper on steam-turbines, read last 
year before the French Society of Civil Engineers, 
takes c as about 0.75. The capital results obtained 
with the Curtis turbine show, however, that this 
value is much too small, and even the value of 0:85, 
adopted in our last article, appears to fit in badly 
with the observed results on the Cork turbine, 
where, with steam at 153 lb. pressure above the 
atmosphere, a 26.9 in. vacuum and a superheat of 
104 deg. Fahr., the steam consumption per kilowatt 
hour was only 20.6. This turbine is two-stage, with 
three wheels per stage. 

It is possible that the coefficient varies with the 
degree of curvature of the bucket, and it is also 
possible that in practice the steam is not fully 
expanded as it leaves the first set of guide- 
blades, in which case the number of stages would 
be increased, and the less per stage somewhat 
diminished. It would be very interesting to have 
measurements made of the temperature of the 
steam in the clearance space above the first wheel, 
and at the discharge from the third wheel. 
Whether the observed economy is due to a high 
value of c, or to incomplete expansion in the 
nozzles, it is at present impossible to say, and it is 
useless theorising in the absence of the requisite 
data. 

Some writers, acting on the analogy of a recipro- 
cating engine, have assumed that the leakage losses 
and internal friction are constant at all loads in the 
case of a turbine. An assumption of this kind 
may lead to very erroneous estimates of the 
efficiency of the turbine at low loads. In the case 
of the leakage losses it is obvious that the leaks form 
a ‘*shunt” to the main flow of steam, and must 
increase nearly proportionately to the latter. Again, 
the losses by fan action and disc friction are pro- 
portional to the density of the steam, which is 
much less at low loads than at high ones. Asa 
first approximation both these may perhaps be 
taken as proportional to the indicated horse-power. 
The difference between this assumption and that of 
constant friction at all loads makes a most important 
difference in estimating the internal efficiency of a 
turbine ata low load. The journal friction, of course, 
remains constant, but the work wasted in this 
appears in actual turbines to be only about } per 
cent. of the normal full-load output. Assume, for 
instance, the total loss of a 500-horse-power tur- 
bine at full load is 4 per cent., of which jy, or 
1 { horse-power, is wasted in shaft friction, leaving 
3? per cent. as the loss in leakage and fluid friction. 
If I be the indicated horse-power, and B the brake 
horse-power, we shall have, on the hypothesis that 
the latter losses are proportional to the indicated 
horse-power, 

I =1.25 + B + 0.0375 I, 
so that at no load (B = 0) I is but 1.3 horse-power 
instead of 20 horse-power, as it would be on the 
assumption of a constant loss at all loads. This figure 
is perhaps an under-estimate, but it is certainly less 
erroneous than the alternative one. 





THE AMSTERDAM AND HAARLEM 
ELECTRIC LIGHT RAILWAY.* 
(Concluded from page 76.) 

We conclude our series of illustrations of the 
Amsterdam and Haarlem Railway, which has re- 
cently been completed by Messrs. J. G. White 
and Co., Limited, of London, by the publication 
of drawings of the Scherzer Bridge constructed 
over the Kostverloren Vaart. This canal, which 
is an important line of communication around 
the City of Amsterdam, is situated on the boun- 
dary of the municipality, and it was arranged, 
under the concessionary agreement, that this work 
should be constructed by the local authority, and 
charged to the railway company, on the same terms 
* In our previous article we regret that, in describing 
the signalling arrangement, we inadvertently stated that 
the line was ‘‘ for the most part single track.” This is not 
so; only a short length—at Halfweg—was made single 
track, and that unavoidably; and it is on this short 


' length that the electric signalling apparatus was fitted. 
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as-those stipulated for the adaptation of the city 
line to the metre-gauge rolling-stock of the light 
railway—namely, that the company should pay for 
time and material, plus 3 per cent. in the name of 
profit. The bridge, which has a span of 12 metres 
(39 ft.4 in.), with a width also of 12 metres, has 
been constructed on the Scherzer principle by the 
Haarlem: Machine Company. This is the first 
bridge in Amsterdam completed on this principle ; 
there are in course of construction similar bridges 
across the Oppert and the Ruigeplaat, in Rotter- 
dam. As is now well known, this system dispenses 
with a fixed axle, as in the ordinary bascule 
bridges, large quadrants being fitted instead on to 
the girders, and these rest on heavy bed-plates, 
so that when a pulling action is exerted on the 
girders of the bridge, moving them back, the quad- 
rants rotate on the racks, and the bridge is tilted, 
so as to leave the waterway open. The system was 
especially suitable for the site at the Kostverloren 
Vaart, where the subsoil is very fine sand, so 
that it was desirable to minimise as far as possible 
the load to be carried.” With a fixed-axle rotating 
bridge the front walls of the abutments require to 
be very strong ; as it was, very considerable piling 
had to be done for this Scherzer bridge, as is shown 
by the engravings on page 137, Fig. 37, which 
illustrates the work of pilingithe ground for the 
foundations of the abutments. Moreover, there 
is less friction by the Scherzer opening system, 
and. the movement of the bridge is much more 
simple. 

The bridge itself, as shown clearly on the per- 
spective view, Fig. 38, page 137, and the section 
and plan, Figs. 39 and 40, page 140, consists of 
girders of simple construction. There are four 
main girders with box transverse members and 
diagonal bracing on the underside. This brac- 
ing, however, as shown in Fig. 40, does not 
extend beyond the quadrants on which the bridge 
tilts. The amount of steel used for the construc- 
tion was 220 tons, and the total cost of the bridge 
was 15,0001. The bridge has been constructed for 
two-lines of rails, with a footpath on each side. 
‘The rails, as shown on the plan, are made suitable 
both for the narrow-gauge cars of the light rail- 
way to Haarlem, and the standard-gauge of the 
Amsterdam tramway rolling stock. A heavy steel 
axle, as shown on the perspective view (Fig. 38) 
and the elevation (Fig. 39), is carried through the 
counterbalancing ends of the main girders, to which 
the quadrants are bolted. This axle is further sup- 
ported on cast-iron boxes between the two inside 
girders. To this axle, or its outer extremities, there 
are connected the moving rods which exert the pull- 
ing motion already referred to. The quadrants are 
of steel, and 1.50 metres (about 4 ft. 11 in.) radius. 
The quadrants on the outside girders are toothed ; 
those on the inside have plain surfaces; the 
former, with the connecting-plates on the girders, 
weigh 5500 kilogrammes (equal to 12,125 Ib.) ; they 
are connected to the girders by twenty-four 1}-in. 
bolts. 

The pull on the bridge is effected by built-up 
rods connected to the ends of the axle on the out- 
side of the main girders, as shown in Figs. 39 and 
40. Each pulling-rod, at its inside end, forms a 
lantern rack, so as to engage on a pinion mounted 
on a shaft, while over this there is a roller bearing 
to maintain the contact between the shaft and the 
rack. The shaft-rotating mechanism is clearly 
shown in Figs. 41 and 42, page 141. The motors 
are of the electric type, two in number, and 
of 10$ horse-power, both mounted on one shaft, 
which is connected by gearing to the main shaft, as 
shown on the section, Fig. 41. All this gearing is 
located in a cellar formed behind the main abut- 
ment, and reached by two ladders from man-holes 
in the roadway. 

The locking gear is of primary importance. It 
consists of two hydraulic cylinders, one in line with 
each of the two inner girders, as shown on the 
plan, Fig. 42, and on the section, Fig. 43. This 
hydraulic girder operates a rod which connects 
with a stirrup, so that the inner end of the 
rolling girder is effectually locked in position 
with the fixed girder on the abutment. When 
the stirrups are in the position shown in Fig. 43, 
the bridge cannot be tilted, and the gear for 
actuating the electric motors is interlocked with 
the hydraulic operating gear, so that one cannot 


be actuated before the other has freed the tilting 
end of the girders. Glycerine is mixed with the 
water, and the pumps are worked by electric 


size of the pump, and to insure that pressure 
will always be available, an accumulator has 
been fitted, charged partly with liquid and 
partly with air, the pressure within it being 20 
atmospheres—suflicient to maintain the action of 
the hydraulic cylinder. It will, no doubt, awaken 
surprise that hydraulic power should be used for 
the locking of the bridge when electricity was 
available not only for the tilting of the bridge, but 
for locking also. Electromotive power would have 
been quite convenient under most circumstances, 
but as, with this system of lifting apparatus, the 
rollers or locking-levers must be fixed suddenly 
and effectively without continuance of movement 
after engagement, very complicated resistances, 
&c,, would have been required, and these are not 
always reliable. As soon as the bridge is fixed, 
the motion of the anchoring-bolt must be sud- 
denly stopped, and it was felt that for this pur- 
pose hydraulic power was preferable. It may be 
mentioned here that for the railway bridge at 
Velsen over the North Sea Canal the same system 
has been adopted. The total weight of the moving 
part of the Kostverloren Vaart Bridge is 250,000 
kilogrammes (about 240 tons), including 100,000 
kilogrammes (about 98 tons) of kentledge. 

The bridge on the occasion of our visit worked 
very easily, and there was the minimum of inter- 
ruption to either vehicular or canal traffic. The 
overhead conductors for electric current are not 
carried over the bridge, the cars passing over it by 
reason of their momentum. These proved quite 
satisfactory. Indeed, every item in the whole 
works has been carried out in the most satisfactory 
way, largely due to the wide experience of Messrs. 
J. G. White and Co., Limited, and particularly of 
Mr. A. N. Connett, the engineering director, who 
was responsible for this, as for many other impor- 
tant contracts of the company. 








THE WEST RIDING RIVERS BILL.— 
No. I. 

Ir may be remembered by readers who are 
specially interested in the important question of 
river purification that last session the West Riding 
Rivers Board deposited a Bill for making ‘‘ further 
and better provisions for preventing the pollution 
of, and obstruction to, and for securing and pre- 
serving the purity of, the waters in all rivers and 
streams, &c.”* The central object of the Bill was 
to enable the Board to deal more efficiently and 
more rapidly with respect to the control and puri- 
fication of trade effluents discharging into the 
streams of.the West Riding. The Bill was no 
sooner deposited than it was withdrawn, a substan- 
tial majority so deciding on December 10, 1903, at 
a meeting of the Rivers Board, specially called to 
sift and approve of the Bill, clause by clause. This 
result. was chiefly due to the opposition of Leeds, 
Sheffield, and Bradford, which took the objection 
that the Bill should not be prosecuted except with 
the consent of the county boroughs; by which may 
be understood, not every county borough, but a clear 
majority of them. The further objection was taken 
that the Rivers Board were exceeding their powers 
in seeking to alter the law they were called into 
existence to administer—which is as wise as to 
object to the sharpening and improving of tools. 
Thus the Board were left another year to struggle, 
as before, with their béte noire-—the trade polluter 
of streams—him who does it for profit. Asa 
natural consequence, few prosecutions have since 
taken place, it being stillin the minds of the Board 
that, ulira vires or not, an amendment Bill must 
be got, or their labour will be largely in vain. 

Accordingly, in August last, it was announced in 
the papers that, unless the unforeseen happened, 
the rejected Bill, ‘or at any rate a Bill of some 
kind, would shortly be introduced into Parliament. 
It was felt that the position was intolerable, every 
evil being exaggerated by that curious practical (?) 
genius of the British people, which will not look 
facts in the face, especially when they affect trade 
interests, until the lex talionis of Nature compels 
them ; and even then only moves them to slow and 
grudging steps in the path of reform. Justice was 
merged in a chaos defying all ethical logic, and 
conflicting interests clashed. There were, as 
exemplars, wise manufacturers, who, at great cost, 
had, while making their fortunes, solved their own 
difficulties at their own expense, and fairly main- 
tained the purity of their streams. Others there were 
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who destroyed the streams for any useful purpose, 
and denied all obligations alike to their neighbours 
below and to the law; and in some cases, banding 
together, fought every case into the last court to 
prove that these natural streams weresewers. Others, 
again, were relieved of their duties without charge 
by the sanitary authorities, in many cases to the 
extent of hopelessly crippling the loca! resources : 
a relief flatly refused by the sanitary authorities 
all round, and only yielded by a third class under 
proper terms and restrictions. A predominating 
river-polluting trade interest on a council has 
little consideration for the ratepayer, and inclines 
towards free sewers for crude effluents, or at 
least for controlled and regulated effluents. Such 
a majority may naturally reason: If free break- 
fasts for the poor scholar, why not free sewers 
for the rich manufacturer ? Meanwhile the general 
ratepayer, discovering his manifest destiny in the 
inexorable expansion of rates, calls loudly for fair 
lay. No money, no sewers, nor sewage treatment 
or trade effluents; this is his cry ; and, fairly looked 
at, who can deny its justice? We are not all 
polluters, and while paying our own trade costs, 
why should we pay the trade costs of others ? 

The groundwork of the present Bill was put to- 
gether early last summer, draft copies being sent 
to the sanitary authorities and manufacturers’ asso- 
ciations. The draft proposed :— 

To enable a trader to give notice to a sanitary 
authority to receive his trade effluent into their 
sewers ; upon which, within a time to be fixed by 
the Rivers Board in their by-laws, they must inti- 
mate either that they were willing or that they 
refused to receive it, stating the grounds where a 
refusal was given. If willing, they might impose 
terms of preliminary treatment, regulation of flow, 
and payment. Capital expenses could be made 
payable by instalments over a period of years. If 
the trader chose, he might appeal] to the Rivers 
Board, and the Board might hold an inquiry and 
determine the issue, subject to appeal by either 
party to the Local Government Board, whose order 
was to be final and binding. By another section 
provision was made for such changes as would 
place the trader, who already enjoyed the right 
of discharging his effluent into the sewers, on an 
equitable footing with his competitors who did 
not. 

In dealing with this phase of the question, due 
regard was to be had to the cost of works provision- 
ally carried out by a trader for the treatment of 
effluents which ultimately it was found necessary to 
discharge into the sewers. Provision was also made 
to enable authorities to carry out separate combined 
schemes for two or more factories, a proposal for 
such combined scheme being made by the sanitary 
authority an additional ground of appeal ; and for 
the apportionment of the capital cost of works for 
the joint use of manufacturers and the authority, 
according to the respective advantages and uses. 
Traders might appeal to the Rivers board against 
such apportionment, and their decision was to be 
final. Another clause gave powers to the sanitary 
authority to make separate sewers and works of 
treatment exclusively for trade effluents, but did 
not make it clear that the cost of such separate 
systems should fall upon those for whose effluents 
they were made. 

Combination by two or more sanitary authorities 
for the purposes of the Act was provided for; as 
well as the power of sanitary authorities to con- 
struct trade effluent drains compulsorily, and to 
recover all costs connected therewith. 

Expenses recoverable from traders under the Act 
were to be held as debts due to the sanitary autho- 
rity, and might be declared payable by instalments ; 
but no special safeguarding of the interests of the 
ratepayers was afforded by declaring a preferential 
claim in case of bankruptcy, or other failure to carry 
on business. 

The Executive Committee of the West Riding 
District Councils’ Association drew up a useful 
report on the proposals of the measure, approving 
generally of the clauses sketched above, with certain 
additions and amendments ; but at the same time 
objecting to other clauses. Among these was one 
giving power to enable the Rivers Board to put in 
force the Lands Clauses Acts to effect compulsory 
purchase of lands, cither by a sanitary authority or 
atrader. Following the common weakness of man- 
kind, they sought a precedent for that which in its 
essence demands the creation of a precedent. 
“There is no precedent,” they say, ‘* for conferring 





* See Encivgerine, vol. Ixxviii., page 42. 


on private individuals the power to acquire lands 
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20-HORSE-POWER BROTHERHOOD-CROCKER MOTOR-CAR. 
CONSTRUCTED BY BROTHERHOOD-CROCKER MOTORS, LIMITED, ENGINEERS, LONDON. 
(For Description, see Page 146.) 
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otherwise than by agreement ; and if a sanitary | visional order, subject to confirmation by Parlia-, pearing in a court of law by a person other than 
authority should find it necessary to take land| ment.” Any stick will do to beat a dog with, and | their clerk, whose powers they deemed too impor- 
compulsorily, it is, in the opinion of the Committee, | lack of precedent will serve as one. tant to be deputed ; and they considered that legal 
preferable that they should proceed by way of pro-' The Committee also objected to the Board ap- | proceedings should only be taken under a special 
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Fic. 8. THe Gear-Box. 
by the Royal Commission of 1872 (Fourth Report, 


resolution of the Board, and not included in a 
general one. 

The clause requiring offenders under the Act to 
furnish. the Board with the names and addresses 
of all the partners, they rejected as wholly unneces- 
sary. -It would be useful to learn the Board’s 
reasons for this inquisition; for, no doubt, a 
reason they have: Experientia docet, and one 
needs a long spoon to sup with the devil. A very 
important oversight seems indicated by the sug- 
gestion that the definition of solid matter required 
further explanation. The clause as drafted would 
make it a special offence to permit the surface 
water from highways to enter any stream. 

Finally, the Committee’s report touched a point 
of first-rate importanve, by suggesting that it would 
be a very great advantage, both to sanitary authori- 
ties and to traders, if a standard, or standards, of 
purity were established on the lines recommended 








Pollution of the Rivers of Scotland, Vol. I.). This 
is precisely the view taken in 1892 by the Yorkshire 
County Councils ; a deputation from whom, headed 
by Mr. C. G. Milnes-Gaskell, then Vice-Chairman 
of the West Riding County Council, waited upon 
Mr. H. H. Fowler, President of the Local Govern- 
ment Board, to urge the need of a new commission 
to lay down new standards of purity. Our own 
concurrence with this suggestion was recorded at 
the time in our columns,* and, as we there reported, 
it received this memorable rebuff from Mr. Fowler : 
‘*What I want to know is, whether you consider 
the inquiry of 1866-72 defective, and whether you 
have come to the Government to say, ‘ We are so 
dissatisfied with the evidence taken before that 
Royal Commission, with its reports and its stan- 


* See ENGINEERING, vol. liv., page 811. 
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dards, that we want another Commission, which 
may occupy four or five years, as this Commission 
did.’” Mr. Fowler would have found his answer in 
the very words of *‘ that Royal Commission ” itself, 
had he been advised as the ministers of a practical 
government are advised. These words are: ‘* We 
anticipate—-indeed, we believe—that, as science pro- 
gresses, improved methods of purifying polluted 
liquids will be discovered; and that, eventually, 
standards of purity considerably higher than those 
given may, if necessary, be enforced.” This un- 
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bending attitude of Mr. Fowler snuffed out the 
dzputation.. Unfortunately, it seems as though 
practical government in England were very far 
from perfection. 

Mr. Fowler’s predecessor, Mr. Ritchie, had sug- 
gested that the West Riding County Council should 
lay down standards of their own ; to which it was 
replied that for each district throughout the land 
to bea law to itself. would be mere confusion. 
Since that time thrice four or five years have 
passed, and with them a new Royal Commission 
on sewage, which has, let us hope, oe run its 
course now. Yet no standards have been put 
forward. Even for preliminary treatment of trade 
refuse, standards are shirked. Each district is to 
make its own standard ; each is to be a law to itself, 
and the confusion now existing is to continue. 

Other authorities pronounced their views, and it 
soon appeared plain that unless the Rivers Board 
intended to perform the comedy of the old man 
and his ass, they must hold the reins with a strong 
hand, and, out of the present strife, seek peace. 

In opposition Leeds led the way. At a meeting 
of the Leeds Chamber of Commerce, held on 
September 13 last, Mr. CU. H. Wilson, a strenuous 
opponent of the Rivers Board, said that the Bill 
was announced as intended to simplify the law, 
but in his opinion the simplification meant the 
getting of more stringent powers. Here it is 
merely justice to the Rivers Board to conclude he 
was not far wrong, since without them the benefit 
of the Act will not reach far. Further, he went 
on, the Bill was to make clear the exact position of 
authorities and manufacturers; but that position 
was at present quite clear, Section 10 of the Act of 
1894 making it clear that the sanitary authorities 
were not to be interfered with by the Rivers Board. 
He feared the Rivers Board. The action of the 
Board would put upon the city of Leeds enormous 
expenditure, and they should hesitate before they 
lifted a finger in support of new and drastic powers 
being conferred upon the Board. He further attacked 
the Rivers Board as dominated by country gentlemen 
who had no regard for trade interests, and intended 
to ‘‘seriously put upon them.” There was no 
authority in their existing Acts to show that they 
were capable of promoting a Bill in Parliament, 
and they ought not thus to raise the question. Here, 
the plural being used, we may ask how it came that 
there were more Acts than one, if the Board had no 
power to procure an Act. This speaker, a leading 
alderman of the Leeds Corporation, proceeded to 
say that this huge question should be dealt with as 
a national matter, when Leeds and other county 
boroughs would loyally obey—somewhat, no doubt, 
after the manner in which they loyally obeyed that 
national measure known as the “ Rivers’ Pollution 
Prevention Act, 1876,” which has remained a dead 
letter for twenty-eight years, while the putrefying 
filth of Leeds and Bradford have doubled the pollu- 
tion denounced in the blackest terms, ten years be- 
fore that remote date, by the Rivers Commission. 

Going to further lengths, the speaker charged the 
Rivers Board with continuously seeking to interfere 
with their pure water, their reservoirs, and their 
water works. This was an allusion to the excellent 
policy of stopping the vicious system of discharging 
compensation water intermittently, instead of in a 
continuous natural flow; which creates the negative 
pollution of the West Riding streams—a policy 
which has succeeded perfectly, and is now recog- 
nised by all authorities as an essential part of river 
economy. Why did they do these things? They 
had not utilised the oowers they possessed to 
the full.” With the open sewers of the Aire, 
Calder, and Don still pouring their contaminating 
flood down to the sea, this was undeniable. Finally, 
he appealed to the Rivers Board to confine them- 
selves to the purification of the streams of the 
West Riding, and get that done before they sought 
to take upon themselves further duties which they 
were not fit to discharge. Milton’s picture of 
**Satan Reproving Sin” was scarcely more edify- 
ing than the peremptory mandamus from Leeds to 
the Rivers Board, calling upon them to purify 
those rivers, amongst which is that polluted by 
Leeds in the highest degree. Nor can comedy 
show anything more whimsically inconsequent 
than the statement which almost immediately 
followed this appeal :—‘‘ In view of the enormous 
cost Leeds would be put to in dealing with its own 
sewage, urged in. season and out of season as it 
had been by. the Rivers Board, no Leeds man 
should lift his finger to entrust them with further 
powers. It was the duty of Leeds to oppose this 





Bill to the uttermost.” Stripped of the fringe, this 
speech reads thus :—‘‘ The Bill was promoted to 
secure more stringent powers, and to make clear 
what was already clear. The speaker feared the 
Board, for they would put Leeds to great cost in 

urifying their sewage. To begin with, the Board 

d no power to promote a Bill, and Leeds must 
oppose it. A national Act dealing with trade 
effluents they would obey, but the Board must 
confine themselves to the purification of the streams, 
and get that done ; and, in view of the enormous 
cost Leeds would be put to in doing their share, no 
Leeds man should lift a finger to give more stringent 
powers to the Rivers Board.” 

It was fitting that a speech of this kind on 
the duty of , Ba should be answered by 
another Leeds man, Colonel Harding, himself 
one of the most cultured and distinguished bene- 
factors of Leeds, who was not only the chairman of 
the Rivers Board, but the chairman of the Leeds 
Sewage Committee, and a member of the Royal 
Commission on Sewage. It was under him that 
the valuable elaborate experiments in the bacterial 
treatment of Leeds sewage were carried out. He 
said that Mr. Wilson had not addressed them on 
the merits of the Bill, but had confined himself to 
attacking the Rivers Board ; and in speaking of the 
county influences dominating the issue, had for- 
gotten that the chairman of that Board was a member 
of the Leeds Corporation. Mr. Wilson had not for- 
gotten the jealousies and recriminations of the past, 
at the time of the formation of the Rivers Board, 
when there was a struggle for supremacy between 
the county boroughs and the County Council. He 
would not follow him into that, but would regard 
this question with a single view to the means of 
improving the fearful condition of the West Riding 
streams. There were two sources of pollution 
— domestic sewage and trade effluents. The 
matter before them related solely to the latter. 
Under the Public Health Acts sanitary authorities 
were required to receive sewage from any premises 
within their district; but whether that included 
trade refuse of any kind was not clear. Under the 
Rivers’ Pollution Prevention Act,. 1876, sewer 
authorities were to give facilities for turning trade 
effluents into sewers, with certain provisoes to enable 
them to decline to receive them. Further, there was 
not even atime specified within which a reply must 
be given. The result was that nothing was done, 
and the pollution of the river wenton. At present, 
when the Rivers Board attempted to remedy trade 
pollution, they were told that a proposal had been 
made and a reply was awaited ; and so the thing 
went on from year to year, and no progress’ was 
made. Until the law was altered, he did not think 
any progress would be made. As a member of the 
Royal Commission, he entirely agreed that a national 
measure should be introduced. Having distri- 
buted copies of the Bill among the representative 
authorities concerned in the question, the Rivers 
Board hoped that out of the discussion substantial 
agreement might issue, whereby the Bill might be 
carried, or the way might, at least, be prepared 
for anational measure. He finally moved that the 
Bill should be referred to the Parliamentary Com- 
mittee, which was carried. 

Other Chambers of Commerce followed the action 
of Leeds; a shrewd sign that the Bill affected trade 
most of all. Trade was bad, and, anxious for delay, 
polluting manufacturers everywhere took alarm at 


the idea of new statutory powers. At last they met,|. 


in conference at a combined meeting of the West 
Riding Chambers of Commerce, in Huddersfield. 
All the Chambers in the Riding sent members ex- 
cept Mirfield and Morley. The meeting being con- 
vened by the Huddersfield Chamber, its president, 
Mr. Ed. Fisher, took the chair, and called upon its 
secretary, Mr. C. Mills, to read the report which 
he had been asked to prepare on the Bill. This 
he did, and, as might be expected, he had a great 
deal to say in the way of destructive criticism ; 
showing how nearly every important clause was 
hostile to the traders’ interests. According to this 
report, the Bill did not compel sanitary autho- 
rities to receive trade effluents, as recommended by 
the Sewage-Disposal Commission, subject to safe- 
guards. It would put the traders already using the 
sewers without agreements in the same position as 
those whose effluents were not. discharged into the 
sewers. There was no security that the terms 
to be a yey upon traders by sanitary authori- 
ties would be reasonable; that is, the terms of 

reliminary treatment before being taken over. 

he Bill did not provide definite standards of 











purification as regards such preliminary treatment, 
although the Commission had reported that in most 
cases such standards were feasible. The cost of con- 
structing special trade effluent sewers was to be cast 
upon the traders, but surely this cost should be borne 
by the sanitary authority. This, the report stated, 
was the view of the Commission. This was so. No 
doubt the evidence before them on this: point was 
largely ex parte. The general ratepayer, apart from 
the polluting ratepayer, playing a minor - part. 
The manufacturer who had his own purification 
works, and dealt fairly with his effluent and the 
river—a large and increasing body; the large non- 
polluting manufacturer who paid all his own trade 
costs, the shopkeeper, and the householder, were 
conspicuous by their absence.’ With a strong array 
of witnesses of this type, the Commission would 
have learnt more and modified their conclusions. Of 
the same type, and from the same standpoint of 
self, was the objection that, although the - trader 
who obtained his water from a stream was-not to 
be relieved of the obligation to return it to the 
stream after use (that is, was not to be authorised 
to withhold it from his neighbours below, each 
of whom has an equal right to it), he was’ not to 
be relieved of the obligation of paying any ‘fart of 
his sewer rate. Objection was also raised ‘ay ainst 
a further effort of the Rivers Board to make the 
sludging of dams into streams an offence, although 
it had been decided not to be an offence (and this, 
we may again repeat, although decided by the judges 
not to be an offence, was categorically and specially 
set forth in the Act of 1893 as an offence). Other 
objections were raised which we need not enlarge 
upon. It may suffice to say that apparently the 
vast bulk of the cost of carrying on an important 
part of the processes of textile manufacture was to 
fall upon the long-suffering ratepayer, while all the 
privileges of the polluting trader were to remain. 

There was general agreement with this report, 
and a resolution was passed, nem. con., that the 
Bill was objectionable in principle and in many of 
its provisions, and ought not to be proceeded with. 

Why the Bradford representative did not make 
his voice heard at this meeting is not apparent, for 
within a fortnight we find a report from the Law 
Amendment Committee of the Bradford Chamber 
of Commerce, setting forth that the feeling of that 
Committee was, that no obstacles should be placed 
in the way of the Rivers Board, but that the 
traders should be considered ; that with this view 
they had called a meeting of the Woolcombers 
and the Dyers’ Association ; that they had sub- 
sequently attended the conference at Hudders- 
field, but were not in consonance with the 
condemnation there passed upon the Bill, as they 
felt that legislation was desirable, alike in the 
interest of the Rivers Board and the trader. Mr. 
H. A. Foster, representing one of the great textile 
firms of the district—and, it may be added, of the 
world—set aside the idea that the Bill was promoted 
for the aggrandisement of the Rivers Board and the 
hindrance of trade, and added that every stringent 
clause had a just safeguard ; and he moved a re- 
solution affirming the necessity of the early amend- 
ment of the law relating to rivers pollution, agree- 
ing on the whole with the clauses of the draft 
Bill, and instructing the Parliamentary Committee 
to further consider the matter, with the view of 
suggesting amendments to the Bill. 








20-HORSE-POWER BROTHERHOOD- 
CROCKER MOTOR-CAR. 

THERE is no doubt that, owing to legislative restric- 
tions here, the motor-car has been mainly developed 
abroad ; and in the hands of Continental engineers the 
design of the car has reached a stage in which little 
remains to be done but to ‘‘ practicalise ” it, if we may 
coin a word to express those improvements in accessi- 
bility and simplicity which will make the motor less fre- 
— in need of the services of the expert méchanic. 

udging by what has happened in previous cases, it 
seems probable that a large share in these important 
modifications will be taken by British designers. 

We have pleasure this week in giving illustra- 
tions, on es 144, 145, and 147, of the Brother- 
hood-Crocker car which is to be on view next 
week at the great motor-car show about to be 
opened at Olympia. In this car an attempt has been 
made to build the best that it is possible to produce. 
The association of Mr. Peter Brotherhood with the 
undertaking insures the quality of the material and 
workmanship put into the vehicles, whilst Mr. 
Crocker’s great experience on the road with the lead- 
ing Continental types has given him special facilities 
in learning their weak points as well as their good 
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ones, and the:results of the information thus acquired 
have been embodied in the present car. A main point, 
perhaps the main point, borne in view has been the 
matter of accessibility. As cars are too commonly con- 
structed, a repair which it takes ten minutes to effect, 
takes one hour to get at, and another hour to replace 
the parts. In the Brotherhood-Crocker car every part 
is a unit in itself, and can be removed without affecting 
others. Thus a wheel can be taken off without touch- 
ing the brake, and, similarly, the brake and sprocket- 
wheel on the intermediate shaft are equally indepen- 
dent. The gear-box is equally accessible. On removing 
a cover, every wheel can be got at, and any parts 
changed without disturbing the gear-box as a whole, 
and, similarly, the whole gear-case can in its turn be 
taken out without affecting the driving chains, foot- 
brakes, or any other part. The clutch mechanism can 
also be removed without necessitating interference with 
any other parts. 

The general arrangement of the car is well shown in 
Figs. 1 and 2, page 144. The frame is built of the 
usual pressed-steel channels, but the springs are longer 
than usual, those in front measuring 36 in. long by 14 in. 
wide, whilst the rear springs are 50 in. long by 2 in. 











wide. . A special feature in connection with these | 
springs is the arrangement for lubricating them. As 
ordinarily built, carriage springs are greased when 
assembled, and the lubricant then supplied is presumed 
to suffice for an indefinite period. In the case of | 
motor-car springs this practice has been found want- 
ing —the grease works out within a limited period, 
and rusting then takes pace, which causes the springs 
to “work hard.” With the springs fitted to the car | 
under discussion, an oil channel is provided in each | 
leaf. These channels communicate with lubricators, 
from which fresh oil is distributed as occasion requires. 
The frame, it will be seen, is curved up at the back. 
This enables a nearly straight axle to be used for the | 
rear wheels,- In front the frame is narrowed so as| 
to give a very large steering lock. The full lock is | 
obtained with a three-quarter turn of the steering-) 
wheel. Attention should be paid to the large clearance 
provided beneath the car, the lowest portion of which 
is a full 104 in. above the wheel treads. At the same | 
time the centre of gravity is lower than usual, the 
two conditions being combined, by arranging for the 
engine to extend below the framing, as shown. In’ 
many cars the clearance allowed is only about 6 in. 
This engine has four cylinders, each 4 in. in dia- 
meter with a 5-in. stroke, and it is capable of develop- 
ing 20 horse-power at 900 revolutions per minute. 
Its limits of speed lie between 200 and 1150 revolu- | 
tions per minute. The cylinders are cast in pairs and 
are bolted to an oil-tight aluminium crank-chamber. 
(See Fig. 7, page 145.) Both sets of valves are 
mechanically operated, the inlet valves being fitted 
at one side of the cylinder, and the exhaust on 
the other. There are thus two “half-time” shafts, | 
which are driven from the crank-shaft by fibre and 
gun-metal spur gears. The speed of the engine can be | 
varied by a worm, rack, and pinion gear, which alters | 
the lift of the inlet valves. This gear is operated by a| 
foot-pedal, which has the peculiarity of not being' 


depressed, but rotated about a vertical axis in one 
direction or the other, as may be required. This 
motion is found more nicely adjustable and less 
fatiguing than the common type, in which the 
“accelerator” is worked by depressing a lever. A 
fly fan-wheel is provided, which at the same time 
forms part of the clutch. The whole motor is cased 
in, and this fan draws in air through the radiator in 
front, delivering it beneath the car. Splash lubrica- 
tion is relied on in the case of the crank-chamber, but 
for the cylinders forced lubrication is resorted to, the 
oil-pump being driven from one of the half-time 
shafts of the engine, so that the amount delivered 
is varied with the speed of the latter, and the trouble 
from the the sooting up of the valve-seats and spark- 
ing-plug, which arises from an excessive supply of oil 
at low speeds, is thus avoided. 

The two things in a motor which a novice finds 
troublesome are the regulation of the carburettor and 
of the ignition. Both are automatically provided for 
in the case of the Brotherhood-Crocker car. As the 
speed rises the ignition should be advanced ; but if this 
is done by hand, it is liable to be left in the advanced 





| wrist. 


position when the car is stopped ; and when this is the 
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case, a back-fire at starting is to be expected, which 
in the case of a large car may. break the operator’s 
Here this advance of the ignition is automati- 
cally provided for, the device used being illustrated in 
Figs. 3 to 6, page 144. 

This consists of a revolving-arm, which in due suc- 
cession cuts each sparking-plug in or out of the high- 
tension circuit. This arm is rotated by spiral gearing 
from a vertical shaft driven by other spiral gears 
from one of the half-time shafts. Mounted on the 
vertical shaft is a governor, the balls of which as 
they rise lower the worm driving the revolving-arm. 
Hence as the speed of the engine rises the spark 
is automatically advanced, and, similarly, as the 
engine slows down it is again stalled, so that 
whatever the speed of the engine, the spark ad- 
vance once correctly adjusted for one speed, is right for 
all speeds. The arm mentioned is inclosed in a glass- 
fronted casing, and mounted on the dashboard of the 
car, where it is in full view. There is a small gap 
between the arm and the contact, near which it 
revolves. 
corresponding spark simultaneously frees this gap, 
where.it can be seen by the driver, who thus knows 
positively when his electric circuit is in good condi- 
tion. A single ‘ cartridge” coil and trembler suffices 
to operate all four ignitions. This also is fixed on the 
dashboard, and can be removed from its case, and a 
‘*spare” substituted by simply unscrewing a couple of 


As the spark passes in the cylinder, a| 


is fitted a plug, having filed on it two tapering flats. 
This plug is connected up with a piston working 
in a vacuum chamber at the top of the carburettor. 
The top of this vacuum chamber communicates with 
the valve suctions, so that as the speed of the engine 
increases, the vacuum piston rises against the pressure 
of the spring shown, and taking with it the tapered 
plug, an increased area for the flow of the petrol into 
the carburettor is provided. At the same time, as the 
illustration shows, the passage-way through the combin- 
ing cone is simultaneously increased, so that the supply 
of air drawn in is kept proportionate to the supply of 
petrol. A ie Bec supply of air is taken in 
through the vertical slots shown above the combining 
cone, the area through which is increased, as the 
vacuum piston goes up, by the simultaneous rising of 
a piston, which covers these slots when the vacuum 
piston is down. The carburettor can be adjusted by 
compressing or slackening the spring at the top of 
the vacuum piston ; but, once adjus for one speed 
of the engine, the carburettor is in adjustment for all. 

Four forward speeds and one reverse are provided, 
the gears being cut from specially tough steel. The 
shafts are short and stiff, and the bearings are fitted 














| with ring lubrication, oil filters being fitted to prevent 
| any possible entrance into the bearings of abrasive 
|material. Ball thrusts are used throughout. » The 
whole of the gears are mounted in an oil-tight 
aluminium casing, which is shown removed in 
Fig. 8, page 145. The change-speed arrangements 
have some special features, all the forward speeds 
jand the reverse being actuated by a single lever, 
| which is given a simple back or forward motion 
|for each gear. There are no notches to be hit, 
or perhaps missed, in the hurry of the moment, but 
the desired gear is selected by the position of a 
cross-handle at the top of this lever (see Fig. 10, 
page 145). If this cross-handle lies in mid-position, 
a backward motion of the lever throws the reverse 
speed into gear. If the handle is pushed _side- 
ways to the right, a forward motion of the lever 
throws the first speed into gear, whilst a backward 
motion gives the second speed; whilst if the cross- 
handle is pushed over to the left, the third and 
fourth speeds are similarly operated. The position 
of the handle, combined with that of the lever, there- 
fore shows at once which speed is in gear, and this 
can therefore be told by the “‘ feel” without the assist- 
ance of the eye. 

The column for the steering-wheel is adjustable for 
angle, its foot being mounted by T-headed bolts run- 
ning in a slot to a bracket secured to the framing of 
thecar, The arrangement is well shown in Fig. 13. The 
air for the horn passes down the hollow centre of the 
steering-column to the flexible pipe, which leads it to 
the horn. The bulb, being in the centre of the steering- 
wheel, is unaltered in position by the act of steering. 

A single foot-lever operates both the clutch and 
the brake. The movement is made in two steps. The 





thumbscrews without necessitating the loosening of any | 
of the wires belonging to either the high-pressure or) 


The contact-maker is similarly 
The requisite current is 


low-tension circuits. 
arranged for easy removal, 


provided by a 30-ampere hour accumulator, two of | 


which are carried, and either of these can be switched 
into circuit at will. 


The arrangement of the carburettor will be easily | 


understood from Fig. 9, page 145, and Fig, 12, above. 
The float-tank lies on the left, and to it the petrol flows, 
as usual, under a pressure of about 4 lb. per square 
inch. A pipe communicates between this chamber 
and the carburettor proper, into which the petrol 


enters through a small-bore vertical pipe, in which | 





first motion pulls out the clutch against the pressure 
of its spring, thus cutting the engine free. A cam is 
arranged so that at this point most of the spring pres- 
sure is taken by this cam, the foot being correspond- 
ingly relieved. At this point there isa certain limited 
range of motion possible for the foot without it affect- 
ing either the clutch or putting on the brake. A 
decidedly greater motion of the foot, however, then 
throws into action the brake. The advantage of the 
arrangement adopted is that though only asingle lever 
is used to operate the two mechanisms, the driver 
is never in any doubt as to whether or no the brake is 
on. The pressure of the clutch-spring being taken by 
a cam, as stated, he can feel and adjust as required 
the pressure he puts on his brake. Ordinary tent 
brakesvare not used. These must run ina grooved 


wheel, which cannot, therefore, be removed without 
also dismantling the brake. 


Instead of a flexible 
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band, stiff steel half rings lined with soft cast iron to 
take the wear encircle the brake-wheel. Both are 
ivoted on the one pin, which is mounted on the car- 
raming. A spring, clearly visible to the left of the 
sprocket-wheel in Fig. 1, keeps the half rings away 
from the wheel when the brake is off. 

The radiator, which is mounted in front of the 
car, as usual, is illustrated in Fig. 11. It consists 
of copper cooling-tubes running between side tanks, 
which are fitted’ with aluminium cooling-fins. Dia- 
phragms in the side tanks divide up the cooling- 
pipes in sections of four or three pipes each, and 
compel the water to pass through each section in 
series. The amount of water carried is 1{ gallons, 
which, owing to the efficiency of the cooling arrange- 
ments, has proved sufficient without replenishing 
for a run of 1200 miles. A very vigorous circula- 
tion of the water is provided for by means of a small 
centrifugal pump driven by gearing from one of the 
half-time shafts. 

The petrol-tank holds sufficient for a run of 200 miles. 
It is fitted at the back of the frame, as shown in Fig. 2, 
and is fitted with a funnel and filter combined, so 
that it is unnecessary to carry a loose funnel, as usual. 

The wheels are of the artillery pattern, the spokes 
and felloes being of selected acacia wood. The rear 
wheels are strengthened by a steel ring, to which the 
driving sprocket is bolted. Ball-bearings made b 
the Hoffmann Company are fitted to the wheels, the 
quality of which is perhaps best emphasised by the 
fact that, in spite of a 40 per cent. duty, they are 
regularly imported into the United States. The 
makers of the car aré Brotherhood-Crocker Motors, 
Limited, of 1584, Norwood-road, 8. E. 





INTERNAL-COMBUSTION-ENGINE 
LAUNCHES. 

We illustrate above a torpedo launch propelled by 
an internal-combustion engine made by Messrs. J. 
Thornycroft and Co., of Chiswick and Southampton, 
and which is to be exhibited in the forthcoming Motor- 
Car Exhibition, to be opened at Olympia next week. 
The body is built of galvanised mild steel, the construc- 
tion being of the ordinary description. In regard to 
the shape of the body, the beam is carried very far 
aft, in order to give the stability required when the 
torpedo is launched ; the latter operation being 
effected by means of the old side dropping - gear. 
The boat will carry one 14-in. Whitehead torpedo. 
She is 40 ft. long, 6 ft. 2 in. beam, and 2 ft. 7 in. 
draught. The displacement will be about 44 tons with 
the torpedo on board. As will be seen, she has a 
turtle deck forward; this is constructed of steel, 
and is carried as far aft as the engine; beyond this 
there is an open boat, so far as permanent structure 
is concerned. There is a movable steel deck over 
the engine, and, if necessary, canvas decks can 
be fitted over the aft rt; these would be 
used in case of the boat being required in rough 
weather or for racing. Provision is also made for 


CONSTRUCTED BY MESSRS. J. I. 
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fitting what are known as “‘ whiskers ”—that is to say, 
short horizontal steel stanchions—which can be fixed 
at the rail, projecting about a foot from the side of the 
boat. On these are stretched spray-cloths, or steel | 
. This arrangement has been previously adopted 
y Messrs. Thornycroft, and has been found very | 
effective in keeping spray or loose water from coming | 
on board. A water-tight bulkhead is fitted forward. | 
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The propelling machinery consists of a four-cylinder 
internal-.combustion engine, which can be used for 
either petrol or paraffin. The diameter of the cylinders 
is 8 in., and the stroke also Sin. The four cylinders 
will develop 120 horse-power at 900 revolutions. per 
minute ; they work on the Otto principle, and there 
are mechanically-operated valves, all the valves being 
on one side of the engine; this arrangement leaves 
one side free for inspection-doors. Circulating water 
is provided by a centrifugal pump running at 1800 
revolutions, and driven from the cam-shaft. The 
valve-guides and covers are both water-jacketed, which 
is rather unusual in engines of this size. The cam-shaft 
rotates in the same direction as the crank-shaft ; this 
also is unusual; but the arrangement has the advan- 
tage—which is not without importance at times 
—that the setting of the valves is less complicated, 
a fact that would be appreciated by anyone not ex- 
perienced in the use of this class of machinery. 


In engines of this description it is customary to 
have one spiral spring on the valve-rod, both to 
return the valve to its seating and to cause the 
return movement of the tappet-rod, and in engines of 
any size this spring has to be of considerable power 
in order to perform the two duties. With motors 
running at high speed a good deal of work is done on 
the valves, causing hammering and consequent quick 
With this engine, however, two springs 
have been provided, one to return the valve to its 
seat is placed on the valve-rod, whilst another, on 
the tappet-rod, actuates that rod. Another advanta 
in this arrangement is that the valve is more easily 
removed, a less powerful spring having to be dealt 
with. There is forced lubrication to all bearings 
throughout, a small gear-pump being provided for 
the purpose ; this is driven from the cam-shaft by 
worm-gear. The bed-plate is of aluminium, and 
every care has been taken to preserve the lightness 
of the engine without sacrificing adequate strength. 
The weight of the engive is 25 cwt., which is at the 
rate of 23} lb. per brake horse-power. The ignition 
is by magneto-machine. 

There is a special vaporiser, which has been 
designed by Messrs. Thornycroft for use with paraffin 
oil. As is well known, the application of paraftin 
oil to engines of this type is a somewhat difficult 
problem, and a good deal of attention has been 
pe by the firm to this question. The vaporiser 

as a centrifugal extractor on the top, and this 
has been ion to give very satisfactory results. 
Engines fitted with this vaporiser have been run 
for considerable periods in an effective manner. Re- 
versing is effected by means of a clutch arrangement 
on the shafting, consisting of two clutches and 
epicyclic gear. The starting is by compressed air, 
contained in a long cylindrical reservoir aft. 
is compressed by a Brotherhood machine, driven b 
a small 6-horse-power petrol engine placed forwatd. 
The air is comp to about 75 Ib. to the square 
inch. The starting-valves, which admit air to the 
cylinder, can also Se used as half-compression valves 
if it is desired to start the engine by hand, should the 
air starting arrangement not be fitted. With this 
latter apparatus, however, the boat is as handy as a 
steamboat. The exhaust is carried away through a 
silencer standing vertically above the engine and pro- 
jecting through the deck, which gives the boat the 
appearance of a steam launch 
are carried from under the turtle back and clear of the 


The air | 





; in this way the fumes | 
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passengers’ heads, even with a following wind. The 
steering-wheel is horizontal, and placed on the port 
side, and the machinery is so arranged that the boat 
can be actuated by one man, without moving from the 
steering position. A Thornycroft three-bladed pro- 
peller of manganese bronze is used. The boat, at the 
time of writing, has not been tried ; but the estimated 
speed, judging from the performances of other oil- 
engine boats, is 18 knots. The tank for storing the 
oil fuel is of 100 gallons capacity. 

There is also shown at the Exhibition by Messrs. 
Thornycroft and Co. the “‘ Nina,” a fast cruising 25-ft. 
boat. The hull is of wood, fastened together by 
copper wire on what is known as the Saunders patent 
sewn system. There will be a four-cylinder petrol 
engine, with cylinders 4 in. in diameter and 43-in. 
stroke. The maximum speed of this boat is 17 miles 
an hour. This boat last year won the Cowes Cup, 
the Godfrey Baring Cup, and the Shanklin Town Cup. 

We also illustrate on the next page another type 
of boat constructed by Messrs. J. I. Thornycroft and 
Co. This is a high-speed petrol launch, which was 
fitted—largely for exerimental purposes—with engines 
of high power. The hull is 40 ft. long over all, and 
6 ft. wide. The maximum draught is 2 ft. 3 in., 
the draught of hull being 13 in. The boat is carvel 
built, of mahogany, and the displacement is 3 tons 
with crew on board. The machinery weighs 2 tons, 
thus leaving 1 ton of the total displacement for weight 
of hull. This boat has made a speed of 21.76 statute 
miles on a trial with and against tide. As originally 
fitted, there were two sets of engines, shown in Figs. 5 
and 6 ; but after the experiments were made one set of 
engines was taken out, so that the boat can be used as a 
fast cruiser. Each set of engines has four cylinders, of 
6in. diameter with an 8-in. stroke; they work on the 
Otto cycle. The machinery is of a construction as light 
as is consistent with the required strength, aluminium 
bed-plates being used, and other steps taken to reduce 
weight. There are mechanical inlet-valves, the valves 
being placed on each side of the cylinder, as shown in 
Fig. 6. Both magneto and high-tension ignition are 
fitted, to be used at will. The engines generally are of 
the same design as was adopted for those made by 
Messrs. Thornycroft for the War Office lurry. In 
the latter case, however, petroleum was used as fuel, 
an exhaust - heated vaporiser being fitted in place 
of the carburettor required for petrol. The engines of 
this boat will run either with petroleum or petrol, 
according as the vaporiser or carburettor is used. 
The screw is a three-bladed Thornycroft propeller of 
manganese bronze. With one set of engines a speed 
of 19.288 miles was obtained with 797 revolutions. 
For the original propeller, fitted with the double set 
of engines, a cruising propeller was substituted. It is 
interesting to note that, when tried on the measured 
distance at Chiswick, a difference of one mile an hour 
was found between high and low water. The re- 
versing in this boat is by a Hele-Shaw clutch. The 
exhaust is under water, the exhaust-pipes being water- 
cooled. For racing pu there was a turtle-deck 
forward and spray-cloths at the side. 








New Wuakr ror AvckLanD (New ZgaALAND).—The 
erection of a new railway wharf in ferro-concrete, which 
forms of a harbour.reconstruction scheme at Auck- 
land, New Zealand, is about to be commenced. A tender 
of the Ferro-Concrete Companv has been accepted for the 
= of the wharf. The amount of the tender is 
4 . 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday dealings on 
the pig-iron market were moderate in extent, but prices 
were firm. At the forenoon session Cleveland warrants 
changed hands at 48s, 5d. thirteen days, and up to 48s. 64d. 
one month. Standard foundry iron was also dealt in at 
48s. 74d. three months. In the afternoon Cleveland 
warrants were done at 48s. 14d. cash and 483. 24d. eight 
days, and at 48s. 5d., 48s. 44d., and 45s. one month, 
closing at 48s. 24d. cash buyers and 48s. 54d. one month 
buyers. Hematite iron was quoted 57s. 6d. cash sellers. On 
Friday the market opened inactive and with an irre- 
gular tone. Cleveland warrants were firm at 48s. 44d. 
cash, but eased off, and closed at 48s, 2d. cash, while one 
month iron commenced at 48s. 74d., but also eased off to 
483. 5d. Two lots of hematite iron changed hands at 
57s. 9d. one month. The turnover was 6000 tons. The 
tone in the afternoon was easy, and only 1000 tons Cleve- 
land warrants were dealt in at 48s. 2d, and 48s. 14d. 
cash. Standard foundry iron (500 tons) changed hands 
at 483. 6d. three months, and a like quantity of 
hematite was dealt in at 57s. 6d. three months. 
Monday’s market opened’ very flat, and little busi- 
ness was transacted. Prices again showed a de- 
cline, and Cleveland warrants were done at 483. O4d. 
cash, and, easing off, closed at 47s. 9d. cash sellers. One 
month iron was dealt in at 48s. 3d. and 47s. 114d., and 
closed at 48s. sellers. Hematite was quoted 57s. 6d. cash 
and 57s. 9d. one month sellers. The turnover was 5000 
to 6000 tons. Business was a little better in the after- 
noon, but no cash transactions took place. Cleveland war- 
rants, up to nearly 8000 tons, were done at from 47s. 114d. 
to 48s. 14d. one month, and from 48s. 2d. to 48s. 5d. three 
months. The market on Tuesday forenoon was again flat, 
and prices continued on the down grade. The turnover 
was nearly 11,000 tons, and the prices of Cleveland war- 
rants were 47s. 8d. to 47s. 7d. cash, and 47s. 11d. to 47s. 10d. 
one month. One lot, of 1000 tons, was done at 483. 1d. 
three months. Hematite iron was unchanged at 57s. 6d. 
cash and 57s. 9d. one month. In the afternoon the tone was 
steady, but only a small business of 5000 tons of Cleveland 
warrants was done. The cash price was 47s. 74d., while 
the forward iron changed hands at 47s. 10d., 47s. 9d., and 
47s. 10d. one month, and the three months quotation was 
483. O4d., but no dealings were recorded. When the 
market opened to-day (Wednesday), the tone was steady, 
and business in Cleveland warrants was more active than 
it has been lately, quite 14,000 tons changing hands, as 
well as 10,000 tons of options. Opening at 47s. 6d. cash, 
dealings also took place at 47s. 64d., and then receded again 
to 47s. 6d. cash. One month iron was dealt in at 47s. 9d. and 
three months iron realised 48s. 1d. to 48s., with buyers 
over. Two lots of Standard foundry iron changed hands at 
47s. 104d. three months, while hematite iron was dealt in 
at 57s. 44d. twenty-six days. The afternoon’s market 
was rather stronger, and Cleveland warrants advanced 2d. 
to 47s. 8hd. cash, 47s. 114d. one month, and 483. 14d. 
three months. The business amounted to 13,000 tons. 
No transactions were recorded in Standard foundry iron, 
but the quotations were 47s. 10d. buyers and 483. sellers 
three months. The quotations for warrant and makers’ 
iron are:—Clyde, 58s. 6d.; Gartsherrie, 593.; Calder, 
593.; Summerlee, 60s.; Langloan, 64s. 6d. ; Coltness, 
65s. (all shipped at Glasgow) ; Glengarnock (shipped at 
Ardrossan), 58s. 6d.; Shotts (shipped at Leith), 59s.; 
Carron (shipped at Grangemouth), 59s. 6d. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia remains fairly steady at 13/. 5s. per ton for 
prompt business, Transactions have taken place at that 
figure, and the price is expected to keep firm. 


Cut Steel Nails.--The price of cut steel nails has made 
an advance. There is a great possibility of a further 
increase unless the price of the raw material is more 
favourable for nail-makers. The present prices are on 
a basis of 8. 10s. per ton for the ordinary cut clasp 
nails of 3 in. to 6 in., and on a basis of 9/. 15s. per ton for 
ame steel nails, 5 in. to7 in., delivered within ordinary 
imits. Large quantities at a time, of course, are sold at 
less money. It may be remarked that, owing to excessive 
competition in the past, nails were being sold at, and 
under, cost price, and naturally an end had to come to 
this sooner or later; in fact, cut nails, from the makers’ 
point of view, should not be sold below at least 9/. per tori. 


Scotch Steel Trade.—There is little change to report in 
the position of the local steel trade. The tone remains 
firm, and there is no evidence of weakening in prices. 
There have been several new shipbuilding contracts re- 

rted within the past few days, and this, of course, has 
nad a firming tendency in the steel industry, New 
inquiries continue to come in, and further inquiries 
are expected almost daily, consequent upon the great 
strikes in Germany and Russia. Glasgow steel-makers 
who have works in Westphalia have notified midland 
customers that their prices for steel plates and sheets 
have been advanced 10s. per tor. 


Wages in the Iron Trade.—The following intimation 
has been made to Mr. James C. Bishop and Mr. James 
Gavin, joint secretaries of the Scottish Manufactured Iron 
Trade Conciliation and Arbitration Board, by Mr. John 
M. McLeod, C.A., Glasgow :—‘‘ In terms of the remit I 
have examined the books of the employers for November 
and December, 1904, and I certify that the ave’ realised 
net price at works brought out is 5/. 13s. 9.87d. per ton. 
This makes no change in the wages of the workmen.” 


The Month’s Shipbuilding.—It is very rare that any- 
thing special occurs in the amount of tonnage launched or 
booked during the month of January, but the opening 
month of this year has nearly created a record in this 
respect. The launches from Scottish yards numbered 





ADMIRALTY TRIALS OF A YARROW 
WATER-TUBE BOILER. 


Turovucu the courtesy of Messrs. Yarrow and Ov., 
Limited, of Poplar, we are able to give below the results 
of trials made for the Admiralty on one of the Yarrow 
boilers for H.M.S. Warrior. Four-fifths of the boilers of 
this vessel are to be of the Yarrow water-tube type, the 
remainder being cylindrical boilers; but in the new 
Loats water-tube boilers are to be used exclusively. The 


Rate of Coal Con- Equivalent Evapo- 
—, per Square ration from and at 
‘oot of Grate 212 deg. Fahr., 
per Hour. not les3 than 
Lb. 
24 10 
33 oh 
48 9 


These requirements, it will be seen from the tabulated 


engines are to indicate 23,500 h.-p., and there will be 19 | results, were much surpassed at the trial. In the leakage 
Yarrow boilers of four different sizes. The one tested | test, which lasted 24 hours, blank flanges were placed 
was of the largest pattern, having a heating surface of 3163 | over the stop and safety-valve orifices, and the pressure 
sq. ft., and a grate area of 53.35sq. ft. The specifications | inside the boiler raised to 210 lb. per square inch. There 
contained the following requirements as to coal economy : | was no leakage whatever. 


Summary or Evaporative Tests ON ONE OF NINETEEN YARROW BorLers SupPirep ror H.M.S. ‘‘ Warrior.” 
Heating surface, 3163 square feet ; grate surface as measured, 53.35 square feet ; burning 24 Ib., 36 lb., and 48 Ib. of 
coal per square foot of grate ; ratio, G. x = 59.3 


(Carried out at Messrs. Yarrow’s Works, Poplar, January 16, 17, and 19, 1995 ) 
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24 206.5 0.15 40 10,242 96,750 


During the first four houra the back damper was closed, but the two 


centre furnace doors were slightly open. 


36 208.8 0.77 38 15,365 136,310 
48 203.0 1.03 338 20,487 182,800 
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Each trial lasted eight hours. Height of funnel, about 31 ft. 6 in. to fire-bar level. When burning 24 Ib. per square foot 
of grate surface, the steam jet in the funnel was not used. For the other two trials the draught was assisted by the steam 


jet in the funnel. 
and the figures given are the mean results. 


The coal used throughout the trials was Ocean Merthyr. Reading-, &c., were taken half-hourly, 
On January 21 and 22 a leakage trial was carried out. The stop and 


safety-valve orifices were blank flanged, and a pressure of 210 Ibs. was maintained for 24 hours. At the end of this time no 


leakage was recorded. 


11 vessels, with an aggregate tonnage of 21,767 tons, as 
compared with 13 vessels, aggregating 7378 tons, during 
the corresponding month of last year, and 13 vessels, of 
19,784 tons, in January, 1903. This tonnage has only 
been exceeded upon three occasions during the past 
15 years. With reference to the orders placed, it is 
gratifying to know that work will soon be plentiful in the 
majority of the yards. Since Christmas the orders 
reported as having been placed represent 45 vessels of 
170,000 tons gross and 230,000 tons carrying capacity. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheflield Chamber of Commerce.—The annual ani of 
the above Chamber passed off very successfully. The 
various topics mentioned in the report relating to trade, 
and our trade relations with other countries, were 
thoroughly discussed, and much valuable information was 
furnished. One subject upon which members evidently 
felt very strongly was the action of the South African 
shipping ring, and the effect it is having on English 
commerce. Sir Howard Vincent, M.P., although not 
acting as the champion of the ring, played the part 
of an apologist. He said he had given the question 
of South African freights his close attention. Last 
year he went to New York to make inquiries. The 
competition which the older shipping lines had had to 
meet from their newer rivals had resulted in freights 
being brought down so low that the services were being 
worked ata loss, As far as he could ascertain, although 


goods were now carried vidi New York, they were practi- | y 


cally carried across the Atlantic free. An offer had been 
made to the British Government to have the cargo lines 
to South Africa placed entirely in their hands, the Govern- 
ment to arrange dates and times of sailing, port of arrival, 
and all other details, and all that was asked in return was 
that the shareholders should be paid the very reasonable 
dividend of 5 per cent. Other speakers dwelt on the 
importance of the appointment of a Minister of Com- 
merce. 


Local Limited Companies.—The directors of Messrs. 
Henry Bessemer and Co. will recommend to the annual 
meeting of shareholders the payment of a dividend of 
5 per cent., making, with the interim dividend, 74 per 
cent. for the year. They propose to carry forward 
21,275/. 19s. 11d.—The directors of the North Central 
Wagon Company, of Rotherham, state in their eighty- 
eighth half-yearly report that the profits amount to 
16,1812, Out of this they recommend a dividend equal 
to 13 per cent., the placing of 6000/. to reserve, and the 
carrying forward of 440/. 


The Ironand Steel Trades.—Business in the iron and 
steel trades, as well as in the lighter industries, has not, 
so far, shown any marked increase. Indeed, some dis- 
appointment is being felt that the inquiries which have 
been in the market for some time have not yet resulted in 
the placing of orders. The demand for tramway an 
electrical appliances generally is not as brisk as it was 





to record in the engineering and casting businesses, and a 
good many workmen are short of employment. The 
cutlery, silver, and similar lighter industries are com- 
plaining, as, so far, comparatively little new business has 
come in. 


South Yorkshire Coal Trade.—There has been no further 
marked development in the coal trade with the Con- 
tinent, although buyers have satisfied themselves that 
supplies are available if they are needed. The spell of 
cold. weather in London and in the south has stimu- 
lated the demand for fuel, and a very large tonnage 
has been going both by road and rail. The steam- 
coal pits are working average time, and prices are rather 
firmer. There is also a fairly good demand for all classes 
of common coal, and stocks are being kept down as much 
as possible. The fact, however, remains that the possible 
output at nearly all the collieries is very much larger 
than there is any need for, and there is difficulty in 
maintaining prices and in finding men employment. 
There are at the present time large numbers altogether 
idle, and considerable distress prevails amongst them. 








MerTatitic PERMANENT Way.—The export of iron or 
steel chairs and sleepers last year from the United King- 
dom amounted to 56,131 tons, as compared with 45,047 
tons in 1903 and 61,836 tons in 1902. The exports to 
British South Africa declined last year to 1701 tons, as 
compared with 15,411 tons in 1903. On the other hand, 
the exports to British India increased last year to 37,764 
tons, as compared with 12,512 tons. The value of last 
year’s exports was 240,027/., as compared with 251,083/. 
in 1903 and 332,2902. in 1902. 





THe tate Mr. James E. Ransome.—Engineers in 
general will learn with great regret of the death of Mr. 
James E. Ransome, the managing director of the well- 
known firm of Messrs. Ransome, Sims, and Jefferies, 
Limited, Ipswich, which took place on Monday evening, 
as the sequel toan abdominal operation performed on the 
previous Saturday. Mr. Ransome had been unwell for 
some time, — been absent from the works since 
December 23 last, but it was fully thought that the opera- 
tion had been successful, and that he would soon be re- 
stored to his usual activity. The deceased gentleman 
was born in 1839, and was the grandson of the Robert 
Ransome who founded the firm in 1789. At the age of 
seventeen he became an apprentice in the works, and 
twelve years later becamea partner, and when the business 
was converted into a limited liability company in 1884, he 
became one of the managing directors, the other being 
Mr. James Robert Jefferies, who died in 1900. Under Mr. 
Ransome’s direction the works have “y red exceed- 
ingly, and have fairly maintained the high position 
earned in the early days of agricultural engineering 
by many important improvements which had their origin 
in them. At the present time the works find employment 
for 2000 men; and the steady wth of the business 


d | during the last 20 years has been largely due to Mr. Ran- 


some’s capable direction. He was a member of the Insti- 


months ago, and some firms have been reducing the | tution of Mechanical Engineers, and of the principal 


number of their ——a There are more firms going 
into the manufacture of high-speed steels, and tools made 


therefrom, and prices are being more severely cut. The | the suggestion made for the abandonment o 


agricultural societies, being on the council of the Royal 
Agricultural Society, where he was a strong ognanent “4 
the Par 


increasing use of this steel, and the fact of its extreme | a Show this year. Mr. Ransome married in the 
durability, is penny i affecting the demand for the older | early ‘sixties, and leaves a widow and a family of four sons 
0 


self-hardening steels 


r tools. There is no improvement | and three daughters. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.— Yesterday there was only 
a very moderate attendance on "Change, and quotations 
for pig iron showed a marked downward movement. The 
fall in Cleveland pig caused no astonishment, as it was 
recognised that prices had been too high to admit of 
genuine business, the advances having been caused by 
speculation, with the result that several buyers had 
been driven to other markets, where they could purchase 
on’ better terms than here. No. 3 g.m.b. Cleveland pig 
was obtainable from second hands at 47s. f.o.b.; but 
makers as a rule asked 47s. 3d. and 47s. 6d. No. 1 was 
down to 48s. 6d., and No. 4 foundry was reduced to 46s. 
The lower qualities of Cleveland iron also fell con- 
siderably. Grey forge was on sale at 43s. 6d., mottled 
was 43s., and white 42s. 6d. East Coast hematite pig 
was not so strong as it has been, notwithstanding that 
some inquiries were reported, and the output was 
understood to be well taken up. Whilst most of the pro- 
ducers adhered to 55s. for early delivery of mixed numbers, 
merchants sold at 54s. 6d., and even 54s. 3d. was accepted. 
Rubio ore maintained its value at 15s. 6d. ex-ship Tees 
for 50 per cent. quality. 


Manufactured Iron and Steel.—Several branches of 
the manufactured iron and steel industries are better 
employed than for a long time past. Quotations are 
steady. Common iron are 6l. 7s. 6d. ; best bars, 
6l. 17s. 6d. ; iron ship-plates, 62. 10s.; iron ship-angles, 
6l. 7s. 6d. ;. steel =. lates, 5/. 17s. 6d.; steel «md 
angles, 52. 10s.; stee iler-plates, 7/.; steel joists, 
5l. 7s. 6d.; steel bars, 6/. 5s. ; steel sheets (singles), 
71. 5s. ; steel sheets (doubles), 77. 15s.; and heavy sections 
of steel rails, 47. 10s.—all less 24 per cent., except rails, 
which are net cash at works. 


Iron and Steel Shipments.—The customs returns for 
January show the shipments of iron and steel from this 
port to have been wretchedly poor, totalling only 
77,841 tons, as compared with 101,448 tons iy the 
previous month and 112,853 tons for January a 
year ago. Last month’s shipments were composed 
of 47,499 tons of pig iron, of which- 26,007 tons 
went abroad and 21,492 tons coastwise; 11,694 tons of 
manufactured iron, of which 4905 tons went abroad and 
6789 tons coastwise ; and 18,648 tons of steel, of which 
13,085 tons went abroad and 5563 tons coastwise. 
Although shipments to Scotland were tly below the 
average, that country was still by far the best customer 
for pig iron, taking 13,492 tons, the United States coming 
second with 4000 tons. India received the most of both 
manufactured iron and steel, accepting 3842 tons of the 
former and 5669 tons of the latter. 


Wages in the Finished-Iron Trade.—The accountant to 
the Board of Arbitration for the Manufactured Iron 
Trade of the North of England has just certified the 
average net selling price of rails, plates, bars, and angles 
for the two months ending December 31 last, to have been 
5/. 16s. 4.89d., as against 5/. 19s. 1.03d. for the previous 
two months; and, in accordance with sliding-scale arrange- 
ment, puddlers’ w are reduced by 3d. per ton, and all 
other forge and mill wages are lowered by 24 per cent. 


Coal and Coke.—Fuel is steady. Medium qualities of 
blast-furnace coke keep at 15s. 3d. delivered here, and 
the consumption is heavy. 








THE IRon AND Steet Instrtutr.—We are informed 
by the Secretary, Mr. Bennett H..Brougb, that the 
annual general meeting of the Institute will be held at 
the Institution of Civil Engineers on May 11 and 12 next. 


The annual dinner will be held, under the presidency of 
Mr. R. A. Hadfield, at the Hotel Cecil, on May 12. The 
Council will shortly proceed to award Carnegie Research 


Scholarships ; candidates must apply before the 28th inst. 
The autumn meeting is announced to take place in 
Sheffield on September 25 to 29. Members are invited 
to participate in the International Congress of oe 
Metallurgy, Mechanics, and Applied Geology, to be held 
at Liége on June 26 to July 1 next, in connection with 
the International Exhibition. 


PrERsONAL.-—Messrs. E. P.Allam and Co., s factory and 





neers, have opened new offices, show-rooms, fac ; an 

stores, at 11, Red Lion-street, Clerkenwell-road; E.C.— 
Messrs. M. Glover and Co., manufacturers of firewood 
sawing, splitting, and bundling machines, &c.,~have re- 
moved to new offices connected with their Low Hall 
Works.—Messrs. John H. Hackworth and Co., 46, 
Queen Victoria-street, E.C., inform us that, they have 
been appointed sole agents for London and the six home 
counties for the sale of ‘‘Dartium alloy,” discovered by 
Mr. James W. Chenhall, M. Inst. C.E., F.G.S., F.C.S., 
M.A.I.M.E., for the manufacture of tool steel and for in- 
creasing the strength of steel and iron castings.—The 
Courts-Turner Engineering Company, of .Manchester 
and London, have acquired the business of the Smoke- 
less Chimney Company, Limited, of Manchester, from 
January 1, 1905. e staff, agencies, and other arrange- 
ments are maintained, and, generally, the business will 
only alter in so far that it is to comprise every branch of 
engineering.—We are desired to state that as the new loco- 
motive works of the Avonside Engine Company, Bristol, 
are practically completed, the whole of the business will 
be conducted from the new works, and that their address 
on and after February 27 will be Avonside Engine 
Works, Fishponds, Bristol.—The President of the Board 
of Education has appointed Professor Henry Adams, 
M. Inst. C.E., &c., late of the City of London College, to 
be a member of the Board of Examiners at South Ken- 
sington in the Engineering Group of Subjects. 








NOTES FROM THE SOUTH-WEST. 


Cardif.—The demand for large steam-coal has been 
almost entirely for immediate shipment, and the general 
market has not been particularly strong. The best large 
steam-coal has made 13s. 9d. to 14s. per ton, while secon- 
dary qualities have made 11s. 9d. to 13s. 3d. per ton. The 
best ordinary household coal has been quiet at 13s. Gd. to 
14s. 6d. per ton, while secondary qualities have ranged 
from 103. 6d. to 13s. per ton. No. 3 Rhondda la as 
brought 13s. 9d. to 14s. perton. Patent fuel and coke 
has shown little change ; foundry coke has been quoted at 
18s. to 18s. 6d. per ton, and furnace ditto at 16s. 3d. to 
16s. 6d. perton. Asregards iron ore, Rubio and Almeria 
have made 14s. 3d. to 14s. 6d. per ton, upon a basis of 50 
per cent. of iron, and charges including freight to Cardiff 
or Newport. 


Taf Vale Railway.—The gross receipts of this under- 
taking for the half-year ending December 30, 1904, were 
478,254/., as compared with 488,384/. in the second half of 
1903; but the working expenses were reduced from 
275,134/. to 268,854/.; and after other items had been 
brought into the account, the balance available for divi- 
dend for the second half of 1904 was 167,432/., as com- 
ew with 165,712/. for the second half of 1903. A 
urther expenditure of 36,569/. was made during the past 
half-year upon lines open for traffic, the heaviest item 
being 21,880/. for additional tip and road accommodation 
at Penarth Dock. The number of locomotives owned by 
the company remained unaltered during the past year. 
The number of vehicles used in the coaching department 
and the number of vehicles used for the conveyance of 
merchandise and minerals also remained unchanged. The 
cost of locomotive power in the second half of last year was 
90,884/., as compared with 90,706/. Maintenance of way and 
works cost cost 36,792/., as compared with 38,870. The re- 
ceipts from the conveyance of coal and coke in the second 
half of 1904 were 246, ., a8 compared with 258,307/. 


Cardiff Coal Exports.—The exports of coal from Cardiff 
to Northern Russian ports amounted last year to 288,200 
tons, as compared with 207,832 tons in 1903, and 166,637 
tons in 1902. The corresponding exports to Southern 
Russian ports last year were 50,446 tons, as compared 
with nil in 1903 and 2878 tons in 1902. The exports of 
coal from Cardiff to Japan last year were 81,097 tons, as 
compared with 110,831 tons in 1903, and 47,554 tons in 
1902. The exports to France last year were 2,439,279 tons, 
as compared with 2,709,949 tons in 1903, and 2,951,889 
tons in 1902. The exports to Italy last year were 2,632,255 
tons, as compared with 2,658,741 tons and 2,485,953 tons ; 
those to Egypt, 1,642,241 tons, as compared with 1,590,277 
tons and 1,361,903 tons; those to the Cape of Good 
Hope, 317,044 tons, as compared with 453,936 tons and 
511,504 tons ; those to Hong Kong, 582,596 tons, as com- 
pared with 54,471 tons and 27,127 tons; those to Brazil, 
704,256 tons, as compared with 684,951 tons and 688,604 
tons; and those to Argentina, 963,659 tons, as compared 
with 675,785 tons and 523,166 tons. 


Rhymney Iron Company, Limited.—The interim report 
of the directors of this company for the half-year ending 
October 1, 1904, states that the output of coal from the 
company’s pits for the half-year was 379,961 tons. The 
whole of the pits were working continuously, except on 
a few rare occasions; but owing to the comparatively 
low prices obtainable for steam coal, and the high rate 
of wages ruling, it was difficult to realise profits. At 
the present time, however, trade generally appeared to 
be improving, and the strike of miners in Germany had 
tended to put up prices. The make of coke by the com- 
pany for the half-year was 18,584 tons. The demand was 
increasing, and the whole of the output continued to 
realise remunerative prices. The company’s new sink- 
ings to the steam -coal measures have been carried 
out successfully, the Groesfaen pit having reached 
a total depth of 370 yards, and the Penygarreg pit 110 
yards. Very little water has up to the present time been 
met with, and the directors are led to hope that if the 
sinking continues at the same rate coal will be reached at 
Groesfaen about the end of this year. The new sinkings 
at Pengam to the Brithdir seam have reached a‘depth of 
180 yards in the No. 1 pit, and 170 yards in the No. 2 
pit respectively. At these sinkings also very little water 
has had to be dealt with ; and if greater difficulties are ‘not 
encountered, coal should be reached in both of these pits, 


as well as at Groesfaen, in the course of the present year.” 








MISCELLANEA. 

WE have received from Mr. Edward Stanford, of Lon 
Acre, W.C., a copy of his map, issued annually, in whic 
are shown the railways, tramways, and other engineerin 
improvements in the neighbourhood of the Metropolis, o 
which plans have been ue with the London County 
Council in connection with Bills to be promoted during the 
ensuing cession of Parliament. This year the scale of the 
map has been enlarged, and it is accordingly published in 
two sections. The larger scale has been necessitated by the 
increase in the number of tube railways either sanctioned 
or projected, which it was impossible to show on the 
smaller scale with all the clearness desirable. The two 
sheets yen! measure 60 in. by 40 in., the scalé being 
3 in. tothe mile. The price is half-a-guinea. 


In a discussion on ‘‘ Problems of Heavy Electric Trac- 
tion,” at a meeting of the American Institute of Electrical 
Engineers, Mr. Ward Leonard gave some data as to the 

resent power equipment of American steam railroads. 

he aver horse-power provided was, he stated, 125 per 
mile, but the figure ranged as high as 550 horse-power per 
mile on the Pennsylvania Railroad, and 1000 horse-power 
per mile on the Pittsburg and Lake Erie Mineral Rail- 
way. The cost of a locomotive and tender was, he stated, 
23d. per lb., but, reckoned on the useful weight on the 





drivers, it was 44d. per lb.; and as electric locomotives 
may have all their weight available for adhesion, he con- 
siders that it will be possible to build them at a price not 
very different from the latter figure. In the case of rail- 
ways taking as much as 250 horse-power per mile, Mr. 
Ward Leonard holds that steam locomotives might be 
economically replaced by electric ones, at a capital cost 
not exceeding 15 per cent. on the existing capital of the 
railway. The cost of maintenance of steam locomotives 
was, he pointed out, about as much as that of the fuel 
used per mile. 

The International Committee on Atomic Weights has 
issued a report, signed by F. W. Clarke (United States), 
H. Moissan (France), K. Seubert (Germany), and T.'E. 
Thorpe (England). The great controversy which has 
been raging for some years—whether hydrogen or oxygen 
should adopted as a standard—remains unsettled. 
Guided by the consideration that there are many eminent 
chemists in favour of the standard hydrogen H = 1, and 
quite as many certainly in favour of the standard oxygen 
O =16, and that no agreement appears probable within 
the near future, the Committee publishes two tables of 
revised atomic weights. The differences involved are not 
large. If O = 16, then H = 1.008 (instead of 1.00); and 
if H =1, then O = 15.88 (instead of 16.00). While this 
report was being printed, the German Chemical Society 
pronounced emphatically forO = 16. The International 
Committee has, however, wisely adhered to its resolution 
of acknowledging both standards, and of issuing the two 
tables, rather than to have the work of revision left to 
individual preferences. The further decision, finally, to 
sanction the names of glucinum (by preference to beryl- 
lium) and columbium (for niobium) 1s sure to be attacked. 


Professor Ernst Abbe, who died in Jena on January 13, 
has rendered the highest services to theoretical and ap- 
plied optics. Born at Eisenach in 1840, he became lec- 
turer on mathematical optics at the University of Jena 
in 1863, and was later appointed director of the Jena 
Observatory. In 1866 he joined the optical workshops of 
Karl Zeiss, of Jena, whose microscopes already enjoyed 
an excellent reputation. In 1875 Abbe became partner of 
the firm ; and, after the death of Zeiss, he transformed 
the establishment into the Karl Zeiss Stiftung. A few 
years previous, in 1884, he had allied himself with Dr. 
Otto Schott. From the glass technical laboratory and 
the glass works of Schott and Abbe have come the new 
optical glass mixtures which have made the term ‘' Jena 
glass” famous all over the world. A great number of 
elements were introduced into these glasses, with’ the 
object of compensating the various sources of errors under 
which lenses labour, or of rendering the glass more suit- 
able for particular purposes. At the same time the manu- 
facture of microscopes, telescopes, photographical, ' and 
scientific apparatus of many kinds—e.g., thermometer 
glasses—was developed with remarkable success. In 1891 
Abbe resigned his professorship to devote himself entirely 
to the interests of the foundation, particularly also to the 
social and benevolent institutions for which the Stiftun 
is renowned. Jena, the university town of the Grand 
Duchy of Saxe-Weimar, is now rebuilding its colleges ; 
the Zeiss Stiftung has contributed 20,000/. to the building 
fund, a quarter of the estimated expenditure. 


A notable improvement in the lighting of railway car- 
riages has just been brought out by Pintsch’s Patent 
Lighting Company, Limited, of 38, Leadenhall-street, 
E.C. The firm have succeeded, after extensive experi- 
ments, in running incandescent mantles with oil-gas, 
the result being that instead of a light of eight 
candles being obtained, with the consumption of 1 ft. 
per hour, a light of 25 to 30 candles is produced 
with a consumption of only 0.6 cubic foot of gas. A 
train fitted with the new system has now been running 
for some three weeks on the London, Brighton, and South 
Coast Railway Company’s line from London Bridge to 
Victoria, vid the Crystal Palace. The main difficulty 
which has had to be faced is the destruction of the mantles 
by the vibration of the car. As now made, however, the 
toughness of the mantles used has been increased to such 
an extent that an average life of two months is anticipated 
though the new system would still be profitable should 
this life be but one month. The mantles are of the 
inverted pattern. Beneath is a wire cage, arranged to 
catch and retain the f ents of a mantle whenever 
the latter gezs. These fragments, being still played 
on by the flame, continue to give a fair light, so that 
the sudden failure of a mantle does not plunge a car 
into total darkness. No substantial change in the 
working of the Pintsch system is required by the 
new departure. In this system oil gas with a calorific 
value of about 1800 British thermal units per cubic 
foot, is stored under a pressure of 90 lb. to 105 Ib. 
ew! square inch in steel reservoirs, whence it is distri- 

uted pre a a reducing valve to the various jets. The 
pressure at the jet under the old system was 1 in. to2in. of 
water, but with the mantles the pressure here will corre- 
spond to a water-gauge of 8 in.. The new lights, like 
their predecessors, are lighted from the top. by-pass 
is provided, but is used only to turn the lights ks if 
carriages are to stand empty for an hour or so. It is not 
kept constantly going he train to which these im- 

rovements have bask fitted is cértainly most brilliantly 
ighted, the contrast, even to the best-lighted of the 
other trains on the line being most marked. 








Exxcrric PLant at DepirorD Wuarr.—In connection 
with our description of the London, Brighton, and South 
Coast Railway Company’s Deptford wharf, on’ January 
13, we are requested to mention that the brake-magnets 
and switchboards for the travelling cranes, as well-as the 
distributing board, were om by the Allgemeine 
Elektricitats Gesellschaft, of lin, through theiragents, 
the Electrical Company, of Charing Cross-road, 
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H.M. SCOUT “SENTINEL.” 
DESIGNED AND CONSTRUCTED BY MESSRS. VICKERS SONS AND MAXIM, LIMITED, BARROW-IN-FURNESS. 
(For Description, see Page 156.) 














Fig. 1. Toe ‘*Sentinet” StTeamMine at 25.496 Kors, 
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We beg to announce that American subscriptions to Evourmunina 
may now be addressed either direct to the Publisher, Mr. C. R. 
Jounson, at the offices.of this journal, Nos. 35 and 36, Bedford- 
street, London, W.C.; or to our accredited Agents for the 
United States: Mr. W. H. Wiley, 43, East 19th-street, New York, 
= Mr. H. V. Holmes, 957-958, "Monadnock Block, Chicago. 
rices of subscription yable in advance) for one year are : 
vor ‘in in Goren) paper edition, 1. 16s. 0d.; for thick (ordinary) 
paper edition, 21. 0s. 6d. ; or, if remitted to "agents, 9 dollars for 
thin and 10 dollars for thick. 
NOTICE "TO AMERICAN ADVERTISERS. 

American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Holmes, 957-958, Monadnock 
pare ean from whom all particulars and prices can be 
obtain 








~ ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for dieplayed » ee on the wo 
and on the inside rial 
advertisements will be theme # with all soe oe ag but 
absolute regularity cannot be permet eet 9 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Tuesday afternoon 
in each week. 
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Society or dnes.—Uenieg, Fobs Feb 6, at 8 pm. Cantor 
lecture. ic, Fountain ms,” by Mr. 
James P. Maginnis, Assoc. nst. C.E., M. egg Mech. E. (Lec- 
ture IIL) Wednesday, February 8, at 8 “Time Develop- 


ment in Photogra tography, ¢ and Modern Mechanic al Methods of Care| 
ing 3 Out,” by R. Child Bayley. Mr. George Davison will 
preside. 


Society or CHEMICAL INDUSTRY: LONDON SscTion.—Monday, 
Febru “y at the Chemical Society’s Rooms, Burlington House, 
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1. “The “Theory of Dyeing.” Part II.—Pseudo-solution and 
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Nicholas J. West, will deliver his inaugural address. The chair 
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8 p.m. r to be further discussed : — "Floating Docks,” by 
nag Lyonel Edwin Clark, M. Inst. C.E. Time permitting, papers 
to be read :—“ Alfreton Second Tunnel,” by Mr. Ernest Frederic 


Crosbie Trench, M.A., B.A.L, M. Inst. O. 'E.; “The Reconstruction 
of Moncreiffe Tunnel, » by Mr. Dugald McLellan, M, Inst. C.E. At 
this meeting a ballot for new members will be taken. —Students’ 
—s Friday, February 10, at 8 p.m. Paper to be read :— 

The Reconstruction of the Santa Lucia — Bridge, Uruguay,” 
by Mr. P. J. Risdon, Stud, Inst.C.E. Mr. A. Ww. Szlumper, 
M. Inst. O.E., in the chair. 

LIVERPOOL ENGINEERING Soctery. —Wednesday, February 8, at 
8 p.m., at the Royal Institution, Colquitt-street, when a pa 
will be read by Mr. Thomas Duncanson, M. Inst. C.E., entitled 
“ Flow of Water in Pipes, Rivers, and Channels.” 

Tue INstITUTION OF ELEecTRICAL EnGingeRs.—Thursday, Feb- 
ruary 9, at 8 p.m., at the Institution of Oivil Engineers. ‘ Fuel 
Economy in Steam-Power Plants,” by Mr. W. H. Booth and Mr. 
J. B. C. Kershaw (conclusion of discussion) and “‘ The Value of 
Overhead Mains for Electric Distribution i in the United Kingdom,” 
by Mr. G. L. Addenbrooke, M 

RovAL INSTITUTION OF GREAT BRITAIN. —Friday, February 10, at 
9 p.m, Mr. Cecil Smith, LL.D., on “‘The Art of the Ionian 
Greeks.” Afternoon lectures next week :—Tuesday, February 7, 
at5p.m. Professor L. C. Miall, D.Sc., F.R.S., on ** The Structure 
and Life of Animals.” (Lecture IV.)—Thursday, February 9, at 
5p.m. Professor W. Schlich, Ph.D., O.1.E., F.R.S., on “ Forestry 
in the British Empire.” (Lecture Il. -)_ Saturday, February 11, 








a - m., Sir Al s. Doc., D.O.L., LL.D., 
“The Bohemian School of Music,” with musical illustrations. 
Saciene IL.) 


PuysicaL Society or Lonpon.—Friday, February 10, at 8 p.m., 
at the Royal College of Science, Exhibition-road, South Ken- 
sington, the Annual General Meeting. The president- elect, Pro- 
fessor J. H. Poy’ nting, F.R.S., will deliver an address on “ Radia- 
tion Pressure.” 

Tue Junior INstiTuTION OF ENGINEERS.—Saturday, February 11, 
the ‘‘ Coming of Age” Dinner of the Institution will be held at 
the Hotel Cecil, at 6.30 p.m. for 7 p.m., the president, Mr. W. H. 
iinthey, M. Inst. C.E., F.G.8., in the chair, 
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AMERICAN FIRE-INSURANCE 
ENGINEERING. 

For quite a number of years the policy of 
American fire-insurance managers, as well as that 
of the representatives of British fire offices doing 
business in the United States, has been to give up 
the conservative official principle, generally asso- 
ciated with fire underwriting in this country, of 
simply taking risks ‘‘as they are found,” and 
quoting rates accordingly. In other words, the 
policy in America that has gradually evolved is to 
try to improve fire risks generally by encouraging 
fire-preventive measures. 

Given the very grave existing risks in the United 
States, both in respect to individual buildings, 
9) blocks of buildings, and districts, it was found to 


g0 | be practically suicidal to continue business, even at 


the high rates necessitated by the hazard, and it is 
now generally recognised as essential to modify 
risks, so that the issues at stake may not be so great, | o 
and rates may gradually become more manageable. 
The fire waste of the North American Continent, 
as far as insured property is concerned, has increased 
steadily from year to year. Twenty years ago— 


i.e., in 1885 
in 1890 it was 108,000,000 dols. 
in 1895 it was 129,000,000 





(about 21,600,0000.) 


166 | dols. (about 25,800,000/.) ; in 1900 it was 163,000,000 
66 | dols. (about 32,600,000/.) ; whilst last year (1904) 


the conflagrations of Baltimore, Toronto, Rochester, 
&c., were added to the ordinary waste, and the total 
of insured property lost amounted to the enormous 
sum of over 252,000,000 dols. (about 50,400,000/.). 

At the time of the London Fire-Prevention 





Congress of 1903, whilst it was most unfavourably 
remarked that the leading insurance officers of the 
United Kingdom (with a few notable exceptions) 
os t aloof, on the theory that the Britis th fire 

ces had nothing to do with Fal a ori it 
was observed that leading insurance men from the 
United States not only attended, but participated 
in the proceedings in a most energetic and able 
manner, proving themselves, not only highly 
qualified as technical experts of remarkable grasp, 
but of that high intellectual standing generally 
associated with the very best types of professional 
men. ‘There can be no doubt as to the earnestness 
of these leading spirits in the modern American 
fire-insurance work, and it was obvious that the fire- 
insurance work of the future in the United States 
— meant fire- preventive work in -its 

ighest sense. 

e now have before us some remarkable parti- 
culars as to the programme of work of the National 
Board of Fire Underwriters, which represents 120 
leading fire-insurance companies doing business in 
the United States, and whose objects, as set forth 
in its programme, are to influence the introduction 
of improved and safe methods of building construc- 
tion, to encourage the adoption of fire-preventive 
measures, and to secure eflicient organisation and 
equipment for the fire departments, with adequate 
and improved water systems. For all practical 
+ | purposes this: great Board, with its enormous in- 
fluence, and representative of so much capital— 
British and American—is a gigantic fire-preventive 
society, and we are pleased to note that it has no 
control.over the fixing of insurance rates, commis- 
sions for agents, or the like—i.e., that it has not in 
any sense what we understand to be the functions 
of the London Fire Offices Committee—namely, 
those of a kind of ‘‘ ring.” 

The National Board of Fire Underwriters is the 
official organisation of the companies in question, 
and should not be confused with the National Fire- 
Protection Association, which, though also essen- 
tially an institution comprising insurance men, is 
an unofficial organisation supported by the fire- 
insurance institutes and the insurance officers, but 
is also open to architects, surveyors, engineers, and 
others interested in the subject. ‘This association 
has like objects in view, though a more in the 
direction of the publication of the results of scien- 
tific study and investigation than in the actual 
executive application of results obtained. 

The National Board of Fire Underwriters has 
recently appointed a ‘‘ Committee of Twenty,” com- 
prising the ablest men sitting on that body, the 
object of the formation of this committee being to 
investigate the possibility of conflagrations in the 
cities of the United States. The committee is 
equipped with ample funds, and it has powers for 
organising a thoroughly efficient engineering de- 
partment, to be composed of men of high standing, 
who, as servants of the committee, are to inquire 
into local conditions, state the facts, and make 
recommendations, more particularly in respect of 
the congested areas of the cities to be visited. This 
‘* Committee of Twenty ” edits and is responsible 
for the reports; but it is, of course, to a great 
extent dependent on the members of the highly 
skilled engineering department. If we state that 
Mr. Herbert Wilmerding, of the Philadelphia 
Underwriters’ Association, who attended the 
London Congress in 1903, has been appointed 
secretary of the committee, and that Captain 
Greely Curtis, of the Boston Fire Department, 
who likewise attended in London in 1903, acts 
as one of the fire brigade experts, and that Mr. 
E. G. Hobson, of the Aqueducts Department of 
New York City Water Supply, as hydraulic 
engineer, is among the members of this engi- 
neering department, it will be understood that 
the committee are not taking any half-measures in 

nising their work. 

he Board of Fire Underwriters have further 
been able to arrange with the Federal Government 
for two engineers of the United States Army to 
investigate and review the reports on each city 
before they are issued, it being the desire of the 
committee that these reports should have official 
supervision and be criticised by men in no way con- 
nected with business or fire insurance interésts. One 
of the officers appointed by the Federal Government 
for this purpose is Captain Sewell, whose report 
on the Baltimore conflagration was so eminently 
useful and effective. The committee are, there- 
fore, to be heartily congratulated, not only on the 
patronage and assistance received from the Federal 
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Government, but also on the technical value of the 
advice and endorsement the reports will receive. 

It is a matter of considerable interest in this 
country to see that the Federal Government has 
taken the matter up, and is assisting the fire-pre- 
ventive movement so ably organised by the Board 
of Underwriters. The co-operation of the Govern- 
ment emphasises the dicta of the Board, who now 
officially point out how mistaken is the idea that 
the payments made by fire-insurance companies 
make good the property lost, for, of course, the 
property burned is value wiped out of existence, 
and the insurance companies simply distribute the 
loss by collecting small sums—premiums from pro- 
perty owners generally—with a view to paying the 
large sums to those who suffer damage by fire. 
Of course, where a community, a city, or a nation 
give attention to the reduction of fire waste, there 
can also be no doubt that insurance rates must 
drop, for there is quite enough competition to 
lower the rates if the risk is really lowered. The 
Federal Government, by assisting the National 
Board of Fire Underwriters, thus endorse these 
views and give them that weight it has so long 
failed to have. Would that our authorities at 
home similarly assisted in this direction, and gave 
some tangible support to British fire-preventive or 
fire-serviee societies interested in the subject of 
reducing the loss of life and property from fire in 
the United Kingdom. 

As to the actual character of the reports issued 
by the ‘*Committee of Twenty,” the specimens 
before us point to the fact that their value will be 
considerable, not only directly from the fire-pre- 
ventive point of view, but from that of national 
and municipal economy ; for, naturally, where so 
thorough an investigation is-being made of cities 
from the fire point of view, much else must also 
come to light. 

To practically demonstrate the scope of these 
investigations, we would refer to the report on 
Pittsburg, Pa., a city well known to engineers, and 
we would instance this report as an example of the 
committee’s methods. The report commences with 
the joint endorsement of Captain Sewell and Cap- 
tain Harding, of the Corps of Engineers, U.S.A., 
as to the views expressed in the report proper. 
These gentlemen state that they have visited the 
city, and they certify that they have checked the 
general features of the report, which they consider 
to be ‘‘undoubtedly correct as to all the material 
facts,” and they state they consider the recommen- 
dations are ‘‘ wise and conservative,” and their 
speedy adoption would be greatly in the interest of 
the city. Then follows a general description of the 
city, its population, area, character, methods of ad- 
ministration, officials, and commercial bodies. Then 
comes an analysis as to the water supply of the city, 
both for general and for fire purposes, followed by 
certain recommendations as to the water supply, 
hydrants, &c. Next comes a description of the 
fire department, with exact data, particulars as to 
the appliances, conclusions, and recommendations. 
Next the police is dealt with, more particularly in 
respect to their co-operation with the fire service. 
Thereupon the streets are reviewed, and the work 
of the building department—i.e., building survey 
department in that city. Hereafter follow parti- 
culars as to the regulations governing explosives, 
the arrangements as to electricity, and the control 
of the electric supply and fittings. Next, some de- 
tails are given as to the winds and temperatures of 
the city. Next comes an analysis of the congested 
districts and the conflagration hazard, and, finally, a 
general summary as tothe whole situation, which is 
supplemented by an excellent map. 

The report, as presented, is naturally put before 
the proper departments of the Federal and State 
Governments, and also before the local authorities 
and local representative corporations, who, we 
hear, from a reliable source, are already seriously 
considering how improvements can be effected so 
that some of the strictures in the report in question 
may be met. 

The whole idea of the reports of the ‘‘ Committee 
of Twenty ’—i.e., the leading idea, as to the influ- 
ence of such reports in the direction of fire-pre- 
vention—is a good one. We do not know if one 


individual is responsible for this thought, or if it is 
the result of the co-operation of many minds ; but 
the idea, as such, stands high among those which 
will affect not only the fire-preventive aspect, but 
the general well-being of the cities under review. 
As to the manner in which the work will be 
performed, we think the Pittsburg report now 





before us (and we have also seen proofs of some 
others) shows that the idea will probably be 
carried out in a most satisfactory manner, both 
generally as well as in detail; and we think the 
committee and the secretary, Mr. Herbert Wilmerd- 
ing, should be congratulated on the very excellent 
work they are doing, as also the Federal Govern- 
ment for according that work their assistance. 





putting the matter in the hands of a man who has 
made a special study of the subject. 

There are, broadly speaking, three classes of coal 
used in this country for steam-raising. Anthracite, 
containing practically no volatile matter, burns 
with neither. flame nor smoke, and though ex- 
pensive,” gives no trouble in any ordinary form 
of furnace. Steam-coal, with more volatile 


When we have a series of the reports before us, |;matter, produces a certain amount of flame, and to 
we trust we shall be able to again go into the|be consumed efficiently needs a larger furnace 


question more fully, and we hope that the excellent ‘volume than anthracite, 


The cheapést sort of coal 


work being done in the United States in this |'is the bituminous variety, which, although having 
direction will some day find its counterpart in the |a high calorific value, contains 30 per cent. or 


United Kingdom. 








THE CHEMIST IN THE BOILER-HOUSE. 

Practicaty the whole of the power used in the 
industries of this country has its origin in the com- 
bustion of coal in the furnace of a steam boiler, and 
it is equally true that nearly the whole waste of 
power occurs in connection with the process of 
steam-raising. In modern power-stations, where 
financial success and failure depend on such a very 
narrow margin of economy, and every effort has to 
be made to minimise losses, it is recognised that 
the greatest scope for improvement is in the boiler- 
house. No further appreciable gain in the efficiency 
of a modern dynamo is possible, and without some 
radical change little more can be expected of the 
steam-engine ; and, though, even if in some given 
instance these items of the plant are below the 
average of efficiency, so little can be done to im- 
prove matters that in all cases it may be said that 
the whole field for the reduction of generating costs 
lies behind the stop-valve. If all coal was alike 
and all water was alike, the construction and manage- 
ment of a boiler plant would long ago have been re- 
duced to exact arts; but as things are, the best 
that can be done is to find out the peculiarities 
of the particular samples we have to use and 
conform to their requirements as far as _prac- 
tical considerations will admit. There are, how- 
ever, certain broad rules which apply uni- 
versally, and which are so well known that there 
is no need to repeat them, particularly as all 
engineers admit their truth, and only differ as 
regards the extent to which it is commercially prac- 
ticable to adhere to them. 

A paper dealing with the design and manage- 
ment of a boiler plant was read by Messrs. W. 
H. Booth and J. B. C. Kershaw, on January 12, 
before the Institution of Electrical Engineers, and 
in this the authors reiterated the conditions under 
which the greatest economy in fuel may be 
secured. The keynote of the paper was the in- 
sistence of the control of the fuel and water 
supply by a highly-trained chemist. While it 
is incontestable that engineers would do well to 
give more attention to the calorific and other pro- 
perties of the fuel they buy when considering the 
price, any error is soon brought home to them by 
difficulties in steaming, production of smoke, high 
fuel costs, and in many other ways more effective 
than the adverse opinion of an analyst. It is true 
that ores are purchased on the results of the 
analyst’s tests; but, on the other hand, it has 
been found that the chemical composition of 
steel is so uncertain an indication of its physical 
qualities that the chemical analysis is always 
supplemented, and frequently replaced, by a speci- 
fication of the more directly instructive mechanical 
tests which it must withstand. The ultimate 
proof of the fitness of coal for any purpose is 
the satisfaction it gives in practice. Its chemical 
composition alone is inconclusive on this point, and 
the inferences need to be confirmed by actual expe- 
rience with the fuel. Great care must be taken that 
the sample analysed is representative of the entire 
bulk, and elaborate precautions are recommended 
to insure this. The quantities to be determined 
are the moisture, ash, coke, volatile matter, and 
calorific value of the fuel, and the authors strongly 
assert that this task, and also the analysis of the 
feed-water, should only be entrusted to very highly- 
skilled chemists. There would seem, however, no 
reason why the tests mentioned should be beyond 
the powers of the average shift engineer, particu- 
larly as extreme accuracy is not required, and 
specially designed apparatus can be obtained to 
enable them to be rapidly and simply effected. This 
refers more particularly to the routine tests, but 
occasionally, of course, difficulties may arise which 
call for the assistance of an expert chemist, and in 
such cases both time and money will be saved by 


‘more of volatile matter. For this reason it is 
difficult to burn it without the formation of smoke. 
Immediately a shovelful is thrown on the fire the 
gas is distilled off and burns with a luminous flame, 
provided the temperature of the furnace is high 
enough and sufficient air is present. _ If this flame 
comes in contact with the comparatively cold boiler- 
lates, it is cooled, and unburnt carbon passes off as 
lack smoke. It follows that to prevent this a 
sufficiently large furnace volume is required to 
accommodate the burning gases before they meet 
the cold plates, and combustion will be better if 
the flames are shielded from cold surfaces by brick- 
work, which will give up heat when the fire is 
cooled by a fresh supply of fuel. Brick-lined 
furnaces of this type, however, prevent the radiant 
heat from the incandescent fuel or the flames from 
reaching the boiler; and as the parts exposed to 
radiant heat are by far the most effective, absorb- 
ing about half the total heat available, if these are 
eliminated a very material increase in the heating 
surface is required. Such furnaces will certainly 
prevent smoke, and their efficiency in this respect 
was testified to by Colonel Crompton, who mentioned, 
during the discussion on the paper, some boilers he 
had installed in the Calcutta Electric Light Station, 
where the fuel was particularly difficult to burn 
without causing smoke. These boilers were en- 
tirely satisfactory, and were practically the only 
ones in the city which did not produce smoke. 

The Lancashire type of boiler has a small furnace 
volume immediately beneath a water-cooled arch, 
and though it is perfectly possible to consume 
bituminous coal smokelessly in such a furnace, it is 
managed in most cases by admitting an excess of air, 
which is often more wasteful of heat than the more 
visible fault of emitting smoke. A check on the 
efficiency of smokeless combustion is obtained by 
testing the chemical composition of the flue gases, 
and this test, again, the authors stipulate shall 
be carried out by a man specially trained in 
gas analysis. The usual test consists merely in 
the determination of the percentage of the CO, 
present ; the higher this is, the more efficient is 
the combustion supposed to be. By reducing the 
excess air supply to the fire, it is obvious that less 
dilution of the flue gases occurs, and, consequently, 
the percentage of CO, is increased ; but by carry- 
ing this too far, a large proportion of the carbon 
may be incompletely burnt, leaving the flues in the 
form of CO, of which the ordinary test takes no 
account. This*was pointed out by one speaker 
at the meeting as being an extremely extravagant 
way of getting a good percentage of CO,, and there 
is no doubt the point is liable to be overlooked. 
With regard to the use of superheating steam, the 
authors hold that the whole object of superheat is 
to provide dry saturated steam at the point of cut-off 
in the cylinder. Steam in this condition contains 
the greatest amount of heat per unit volume, and 
any superheat remaining at this point is regarded 
as having no value. It seems to have been over- 
looked, however, ‘that immediately the expansion 
of saturated steam is commenced the steam becomes 
wet, and we at once get leakage past the piston and 
valve in the form of water, and re-evaporation after- 
wards, which has been shown to be quite as serious & 
loss of heat as the initial condensation inthe cylinder. 
Wet steam is always bad in a cylinder, and though 
it would take an impracticable amount of superheat 
to defer the saturation point until the steam was 
fully expanded, the general opinion is that super- 
heating should be carried as far as increasing difli- 
culties of lubrication and distortion will permit. 

The ‘benefits claimed for the plan of heating 
the feed-water up to nearly boiler temperature by 
the use of live steam are not doubted by the 
authors, who, however, admit that as yet no satis- 
factory explanation is forthcoming. An explana- 
tion suggested in the paper to account for part of the 
gain is that when the boiler is fed with hot water, con- 





vection currents are not set up, and thus no heat 
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is absorbed in the performance of this purely 
mechanical work: ‘This reason is: quite inadmis- 
sible, for even supposing any appreciable amount 
of heat were absorbed in this way, as no water, as 
such, leaves the boiler, the whole of the kinetic 
energy would reappear as heat at the moment when 
the water changed into steam. It seems undeniable 
that an economy—-and often a very great economy 
—is obtained by using very hot feed-water ; but 
why this should be so is one of the many things in 
conncction with steam-raising that require further 
investigation. 








THE REPORT OF THE COAL 
COMMISSION. 

Tae final report of the Royal Commission which 
was appointed some years ago to consider the coal 
supply of the United Kingdom merits something 
more than the short notice which we gave it in our 
issue of last week. We cannot hope to do more 
in the course of a short article than draw attention 
to the leading features of a report which runs into 
twenty-four pages of a blue- book. 

In the course of their deliberations the Commis- 
sioners have examined a large number of witnesses 
qualified to speak with authority upon the ques- 
tions which were under discussion. The net result 
of the findings of the Commissioners is that, in 
spite of what has often been stated to the contrary, 
there is no fear of any shortage of supply for many, 
many years to come. Indeed, their estimate of our 
available resources is sufficiently reassuring to dispel 
the fears which the pessimist has been wont to voice 
as to a failure of our coal supply. 

The Commissioners by the terms of the Royal 
warrant were asked (1) to inquire into the extent and 
available resources of the coal-fields of the United 
Kingdom ; (2) the rate of exhaustion which may be 
anticipated, having regard to possible economies in 
use, by the substitution of other fuel, or the 
adoption of other kinds of power ; (3) the effect of 
our exports of coal on the home supply, and the 
time for which that supply, especially of the more 
valuable kinds of coal, will probably be available to 
British consumers (including the Royal Navy), ata 
cost which would not be detrimental to the general 
welfare ; (4) the possibility of a reduction in that cost 
by cheaper transport, or by the avoidance of un- 
necessary waste in working through the adoption 
of better methods and improved appliances, or 
through a change in the customary term and pro- 
visions of mineral leases ; and (5) whether the mining 
industry of this country, under existing conditions, 
is maintaining its competitive power with the coal- 
fields of other countries. 

The Commissioners have dealt with each of these 
questions :— 

A. Resources of the Proved Oval-Fields.—This, the 
most interesting question of all, is dealt with first. 
Taking 4000 ft. as the limit of practicable depth in 
working, and 1 ft. as the minimum workable thick- 
ness, and after making the necessary deductions 
for waste, &c., the total quantity in our proved 
coal-fields is estimated at 100,914,668,167 tons. 
No less than 79.3 per cent. of the available re- 
sources (excluding the coal-fields of Ireland, Somer- 
set, and Gloucester) is contained in seams of 2 ft. 
thick and upwards, and 91.6 per cent. in seams of 
18 in. and upwards. 

The most remarkable fact in relation to this esti- 
mate of 100,000 million tons is the discrepancy 
which exists between it and the estimate made by 
a Royal Commission which published a report in 
1870. It was then prophesied that 90,207,285,398 
million tons were available. Since 1870, 5694 
million tons have been exacavated, yet the present 
estimates are some 10,000 million tons in excess of 
those of 1870. Again, the revised figure may be 
compared favourably with an estimate made in 
1897 by Professor Hull, a member of the present 
Commission. 

The following table appears in Professor Hull’s 
work entitled ‘‘ Our Coal Resources” (E. and F. N. 
Spon, 1897), at page 105. 

It is to be observed that Professor Hull, in 
arriving at his estimate of 80,000 millions, includes 
the estimated quantity in concealed areas, which 
the Royal Commissioners refuse to take into con- 
sideration. To effect a comparison between their 
figures and those adopted by Professor Hull it is 
therefore necessary to deduct 20,000 millions from 
his estimate. What, then, is the explanation of the 
fact that there is a discrepancy of 40,000 millions 
between an estimate made seven years ago and 





that which has recently been published? The 
excess is accounted for partly by an increase in the 
area which is regarded as productive and partly by 
discoveries due to recent borings, sinkings, and 
works, and more accurate knowledge of the coal- 
seams. In addition to the quantities included in 
the figure of 100,000 million tons, the Commissioners 
mention that there are 5239 million tons in the 
proved areas at depths greater than 4000 ft., while 
they estimate that in the concealed and improved 

coal- fields at depths less than 4000 ft. nearly 40,000 

million tons may be found. 

Total Estimated Quantity of Coal in the Visible and Con- 
cealed Coal-Fields, within a depth of 4000 Ft., remaining 
at the close of the Nineteenth Century. 

Tons. 

1. Quantity remaining in_ the 
visible coal-fields of Great 
Britain and partially con- 
cealed areas... on = 

2. Quantity in the entirely con- 
cealed areas... an . 


58,275,700, 000 
23,253,000, 000 


81,528,700, 000 








Total quantity under both areas... 
Add estimated quantities in the 
Trish coal-fields (visible and con- 


cealed) a a ae 155,300,000 


81,684,000, 000 


Before passing on to deal with the other facts 
which are brought to light in this report, let us 
pause to consider the significance of the above 
figures. Assuming that the annual consumption of 
coal rises to and remains stationary at 260,000,000 
tons, we may count on having an adequate supply 
for at least 400 years tocome. But beyond that, if 
means can be found to get to greater depths, the 
country will have a further lease of life. Again, 
the existing improved coal-fields will have to be 
taken into account. In view of these figures it is 
not likely that the cry of ‘‘We are wasting our 
coal supply” will be heard in the land for many 
years to come. 

Under the heading ‘‘ Waste in Working” the 
Commissioners draw attention to the fact that in 
arriving at their figures they have allowed the 
Commissioners of each district to estimate the 
necessary deductions. It is, therefore, obvious 
that every allowance has been made in arriving 
at the grand total. Under existing conditions, 
much coal goes to waste through having to 
be left for supports and barriers between proper- 
ties. Again, waste occurs when the coal is found 
in abnormally thick seams, while inferior coal left 
in mines, owing to being at present unsaleable, 
also goes to waste. In estimating available re- 
sources, the Commissioners generally assume that 
the present wasteful conditions will continue, but 
they say it may well be that improved methods and 
appliances will result in the getting of a greater 
percentage of coal than that which they have esti- 
mated to be available. 

B. Probable Duration of our Coal Resowrces.— 
Having made their estimate of available resources, 
the Commissioners proceed to calculate the pro- 
bable rate of output, with a view of ascertaining 
the duration of supply. They are of opinion that 
the maximum annual output for the United King- 
dom has nearly been attained ; and that it is im- 
probable that the present rate of —— can long 
continue. This is said to be due to the increased 
and increasing difficulties of getting the coal in some 
districts. 


C. Possible Economies.—The Commissioners have | 
been at pains to draw attention to some possible | 


economies which, if adopted, might check waste in 
the getting and preparation of coal for the market. 
They point out the advantages of using coal-cutting 
machines, and state that, owing to the adoption of 
electricity as a means of supplying power in a 
mine, these machines are coming more and more 
into favour. It has also been given in evidence 
that, owing to coal not being properly cleaned, 
there is often considerable waste. In Paragraph 52 
of their report, the Commissioners say :—‘‘ 


market. The more the consumers realise the ad- 
vantages that accrue from the use of coal selected 
to suit their special requirements and appliances, 
the more will they expect and demand uniformity 
of quality and size. Uniformity is important, and 
there is no question that a consumer is willing to 

ay more if he can rely upon always getting what 

is experience has proved to be best suited for his 
purposes.” 

Nor are the possible economics to which the 


We | 
desire to urge as strongly as we may the import- | 
ance of cleaning, sizing, and sorting coal for the | 


Commissioners look forward confined to merely 
getting coal which now goes to waste. The evidence 
seems to show that by the adoption of more thrifty 
methods a cunsiderable saving may be effected. 
Thus Mr. Beilby has calculated that out of an 
annual consumption of from 143 to 168 million tons 
of coal in this country there is a possible saving of 
from 40 to 60 million tons. Economy, it is 
suggested, may be practised (a) in the raising of 
steam ; (b) by the combustion of gas obtained as a 
by-product ; (c) by the manufacture and use of gas 
for gas-engines. 

The Commissioners also draw attention to 
the substitutes for coal. Under this heading 
are classed ; —-(i.) Alcoho). (ii.) Natural gas. 
(iii.) Oil. iv.) Water - power. (v.) Windmill 
power. (vi.) Peat. The conclusions at which 
the Commissioners have arrived should do much 
to dispel certain popular fallacies. It is often 
jasserted that the wind, the tides, and the water- 
| falls will provide a sutticient supply of energy when 
| the coal-pits cease working. As to the tides the 
| Commissioners say (Paragraph 98):—‘‘ All engineers 
|are agreed that the cost of impounding the tides is 
|prohibitive.” As to windmill power they say :— 
|‘* No person has, so far as we know, gone beyond 
| 60 horse-power in utilisation of the wind : there is 
/no doubt that wind-power can be used as a source 
|of supply of cheap power; but its intermittent 
character is against it.” Finally, with regard to 
the water-power available, Professor*Forbes esti- 
;mates the total saving in coal which might. be 
| effected by the use of all our available water-power 
|to be about 1,200,000 tons per annum. 

The theory that liquid fuel will come to the 
| rescue as a substitute for coal is dispelled by Dr. 
| Boverton Redwood, who says :—‘‘I think there 
|will be certain selected applications of liquid fuel 
| where the advantages of employing such a fuel are 
|especially obvious ; but for anything like general 
employment I cannot see where we are to look for 
adequate supplies.” 

We now pass on to consider that part of the 
report which deals with the class of coal used in 
the Royal Navy, and with the question whether 
any restriction should be put upon the exportation 
of coal. With regard to Welsh steam-coal, there 
seems to be no cause to fear that even at the present 
rate of consumption there is likely to be any. short- 
age. The available resources of first-class Welsh 
steam-coal have been estimated to be approximately 
3937 million tons, the present annual output being 
18 million tons. 

Paragraph 130 of the report deals with the ques- 
|tion whether the mining industry of this country 
under existing conditions is maintaining its compe- 
titive power with the coal-fields of other countries. 
In dealing with this question the Commissioners 
were bound to consider whether the coal tax of 
1900 had any effect in curtailing the export of coal. 
The figures under this head are somewhat remark- 
able. The following table shows the total amount 
of coal exported from 1894 to 1903 :— 





Tons. 
1894 31,756,368 
1895 31,714,906 
| 1896 32,947,680 
} 1897 35,354, 296 
1898 35,058,430 
1899 41,180,332 
1900 44,089,197 
1901 41,877,081 
1902 43,159,046 
1903 44,950,057 


It will be seen that from 1894 to 1900 there was 
a steady rise, while the sudden drop from 1900 (the 
year of the tax) to 1901 was succeeded by so great 
a rise that in 1903 the amount exported was the 
highest ever recorded. 

The findings of the Commissioners upon this 
|important question of the coal tax are contained 
|in Paragraph 130 of the report, which reads as 
| follows :— 





Having regard to the question ‘“‘whether the mining 
industry of this country under existing conditions is main- 
taining its competitive power with the coal-fields of other 
countries,” it is self-evident that the export duty which 
came into force in the early part of the year 1901 must 
affect our competitive power, and must have an influence 
on the exportation of coal. We have had evidence from 
witnesses representing coal-owners and coal-exporters 
|and also from ship-owners. These witnesses expressed 
strong opinions against the tax, which they believed was 
diminishing, and would diminish, the export of coal, and 
consequently injure their trading power ; and this view 
was supported by several of the British Consuls resi- 
dent on the Continent, where the business in British 
{coal is considerable. Since the imposition of the 
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tax, while the volume of exports, excluding bunker 
coal, has increased, the rate of increase of previous years 
has not beea maintained. The statistics show that the 
exports to some markets, notably France, Belgium, and 
Holland, have been reduced, especially for coal from the 
Swansea and Llanelly districts and from the Humber 
rts. It is difficult to resist the contention that the tax 
ad some effect in reducing the tonnage exported in the 
year 1901, although it is probable that the high level of 
prices, which was still maintained, and the declining con- 
dition of trade, both at home and abroad, had some 
influence on the figures. It will be seen that the total 
output of coal in 1901 in the United Kingdom was less by 
6 million tons than in 1900, but it should be noted that 
the home consumption in 1901 was million tons less 
than it was in 1900. It should not overlooked that 
the coal exporter has had the advantage of much lower 
export freights for coal in 1901 and subsequently than 
prevailed in 1900; and this must have mitigated the effect 
of the tax to a large extent. The evidence shows that 
the freight on coal cargoes fell very any between 
the year 1900 and the year 1904—for example, the average 
freight from Cardiff to Genoa was 10s. 3d. in 1900 and 
5s. 6d. in 1904. The freight from Goole to Rotterdam 
was 4s, 6d. in 1900, and it fe]} to 2s. 9d. in 1904, while the 
freight from the Tyne to Hamburg fell from 5s, 24d. in 1900. 
to 3s. 6d. in 1904 With the fall in prices the ton- 
nage exported has increased, and the export for the year 
1903 was the highest ever recorded. Although the figures 
do not conclusively prove it, we cannot doubt that an 
export duty must restrict the ton exported, and that 
the burden of the tax presses relatively more heavily on 
that coal, which in value is ety over the margin of 
price at which coal is exported free of duty. 

Whatever the immediate effect of the imposition 
of the coal tax may have been, we have no doubt 
that the report of the Commissioners, taken as a 
whole, will be made use of in support of a plea 
for the diminution or total abolition of the tax. 
It will be argued, and with some show of reason, 
that when the supply of coal is Pee un- 
limited, there is no need to husband the resources 
of the country. It is this finding that the supply 
of coal is sufficient for the needs of the present 
generation which will commend the report of the 
Commissioners to the public at large. e hyper- 
critical may. ask, ‘‘ What of those who are to 
inhabit these islands 400 years hence? Where will 
they find sufficient fuel?” We think we can safely 
leave that — to the Royal Commission which 
will probably be a to consider the question 
about the year 2305 a.p. 








THE CRYSTAL PALACE MOTOR-CAR 
SHOW. 
On Friday last, the 27th ult., a Motor-Car 


Show was opened at the Crystal Palace. Compared 
to that of last year, held at the same place, the 
Show can only be described as a very moderate 
display. Only a part of the space in the main body 
of the Exhibition was taken, and on the day of the 
opening some of the stands were not occupied at all 
by motor-cars ; moreover, in a great many cases 
the displays of the various firms exhibiting were 
incomplete, and evenamongst those cars that 
were in place there were very few that call for 
description at our hands. 

Several steam-wagons for heavy traflic are ex- 
hibited, amongst them some steam-lorries made by 
the Thames Engineering Works, of Greenwich. 
One of these, an 8-ton vehicle, has been at work 
for ten months. It has a locomotive boiler in front, 
side fired, the engine being under the body of 
the lorry. There is also the most recent design 
for a steam-lorry which has been got out by this 
firm. Here also there is a locomotive type of 
boiler in front, and under the lorry platform a com- 
pound engine, working crosswise, the drive being 
direct to the live axle, with the usual universal 
joint. On the same stand is showma light goods 
delivery van, with a 12-horse-power petrol-engine. 
This-will carry 25 cwt.; the maximum speed is 
about 15 miles an hour. The engine is placed under 
the bonnet forward. 

Messrs. Jesse Ellis and Co., of Maidstone, show 
the frame and mechanism of a steam-wagon, with 
two speeds of respectively three and six miles 
an hour. The change speed is by sliding pinions 
and spur-gear. There is a fire-tube boiler, and 
the ordinary double-cylinder horizontal engine. 
This wagon is of 5 tons capacity, and will drag 
a l-ton trailer, giving a 6-ton load in all. 
The engine is of 35 horse - power, with 200 Ib. 
steam ure. The Stevens spring arrange- 
ment is fitted, by which the frame is kept in a 
horizontal position should one side sink into a 
hollow in the road ; this is effected by a cross-bar 
and connecting-links, which connect the driving 
axle to the frame, and thus allow the latter to keep 


level. The main axle has roller-bearings, and these 
are said to give excellent results, the first wagon fitted 
with them having travelled a distance of 35,000 
miles, and the bearings are still in use. This firm 
also.show a 2-ton van of the same general design ; 
it has two speeds, of 5 and 10 miles per hour re- 
spectively. Another vehicle shown by this firm is 
a cross-country omnibus, which will carry twenty 
passengers. e after part consists of a closed 
omnibus body, forward of which there is an open 
compartment to hold eight persons ; this vehicle is 
fitted with the same engine and boiler as the 5-ton 
wagon, and has two speeds—of 5 and 10 miles an 
hour respectively. Helical gear is used for the 
main wheels ; the omnibus will be fitted with solid 
rubber tyres, and is suitable for country work. 

Messrs. Wallis and Stevens, of Basingstoke, 
show one of the small traction-engines made for 
Messrs. Pickford ; several of these are in use, and 
will no.doubt be familiar to many of our readers. 

One of the most interesting exhibits in the Show 
is that of the British Automobile Syndicate, who 
show a Spyker chdssis, in which all four wheels are 
driven. There are two Carden shafts, one going 
forward to the leading wheels, and one aft to the 
rear wheels. They are worked from the same gear- 
box, there being a differential in the gear-box to 
equalise the drive on the front and back axles. 
There is also a differential on each axle to balance 
each pair of wheels, so that there are three dif- 
ferentials in all. 
through a universal joint to allow it to swivel. The 
axles and shafts run on ball-bearings. The engine is 
of the four-cylinder type, and of 32 horse-power, 
giving over 40 horse-power on the brake. There 
are mechanical valves for the admission, the exhaust 
valves being placed on one side of the cylinders, 
and the inlet valves on the other. The crank-shaft 
also runs on ball-bearings. Between the engines 
and the gear-box there is a short shaft with a uni- 
versal joint. The method of attaching the engine 
to the side-frames is new; there is no sub-frame, 
but the engine base is attached to the side-frames 
by means of three cross-tubes, which are threaded 
at the end and joined to the frame by screw attach- 
ment. In this way the position of the engine can 
be altered in regard to the frame, so as to keep the 
crank-shaft in line with the gear-box ; lock-nuts 
are provided to hold it securely in position. The 
chassis itself is of unusual construction ; both side- 
frames are composed of one sheet of metal, which is 
bent down to the shape of a shallow U, and passes 
right under the mechanism. The side-frames, there- 
fore, may be said to be composed of two channel bars 
joined together by a large half-round sheet ; the 
whole, however, as stated, being formed from one 
steel sheet. The side-frame part is filled with 
wood. The crank-shaft, axles, and parts bearing 
any strain, in these cars are made from nickel 
steel. The radiator is of the honeycomb type, and 
in the air-spaces are fitted spiral wires, which give 
the air, as it s through, a whirling motion, 
so that all is brought into contact with the cool- 
ing surface; the arrangement being on the same 
principle as that of retarders in the fire-tubes of 
boilers. The Spyker cars are manufactured at 
Amsterdam. 

The London and Parisian Motor Company, of 58a, 
South Molton-street, show the 1905 type of Hotch- 
kiss car, with a 17 nominal and 25 horse-power maxi- 
mum direct drive. The engine has four cylinders, 
with mechanical valves for admission. The crank- 
shaft is shown separately, and is certainly a very 
fine — of work. There are ball-bearings to the 
crank-shaft, the balls being about § in. in diameter ; 
they are held a by springs. Ball-bearings were 
introduced by this firm about a year ago, and since 
then, it is said, not a single failure of a crank- 
shaft bearing has been recorded, although all 
Hotchkiss motors, including those of the Hotchkiss 
cars and boats, have been fitted with this type of 
bearing. The chdssis for these cars is made from 
compressed nickel steel, and a shield is fitted under- 
neath the motor gear-box in order to protect the 
working parts from mud and dust. 

A few of the smaller type of cars, to carry two 
passengers, are shown. Some of these have three 
wheels, and in one or two cases are of low price. 
There seems to be a tendency to reduce prices with 
this type of car, possibly, for the time, at the expense 
of quality. A reduction in price is also noticeable 
in some of the larger cars. A novel description of 
fitting exhibited is the Eyre anti-skid, shown by 
Messrs. Eyre, of Grosvenor Gardens, St. Leonard’s- 





on-Sea. It consists of a number of looped bands, 


Each front wheel is driven} - 





which are attached on the outside of the wheel to 
the spokes, and extend beyond the periphery of the 
tyre; these loops are made of twisted steel wire, 
and are very flexible. As the wheel revolves the 
loop that comes in contact with the ground is 
pressed somewhat out of the loop shape, recovering 
as it leaves the ground again. Should, however, 
the wheel slip sideways, the loop of steel wire 
passes under the tyre and thus stops the side- 
slip. We are informed that the appliance has 
been found to be a perfect remedy for this most 
unfortunate feature in motor-car driving on greasy 
roads. 

Messrs. William Beardmore and Co., of Parkhead 
Forge, Glasgow, have a small but excellent exhibit 
of pressed motor-car frames in nickel steel. They 
also show complete cast-steel steam-wagon wheels, 
and examples of flanged work in sections. 

Messrs. J. King and Co., of Limehouse, show 
a motor-boat, 22 ft. long and 5 ft. 3 in. wide, fitted 
with a double - cylinder 6-horse-power engine of 
the two-cycle type. The N. A.G. Automobile 
Company also show a marine petrol engine, with 
clutch reversing-gear; this engine is worked on 
the Otto cycle with magneto ignition. So far as 
our observation went, the remaining exhibits 
possessed no special features calling for description 
at our hands. The Show consisted largely of ex- 
hibits by agents, who displayed well-known types 
of machines. 








THE NEW SCOUTS FOR THE KING’S 
NAVY. 

Tue performance of H.M.S. Sentinel, the first 
of the new scouts for the King’s Navy, adds one 
more to the many successes in recent years of 
the Vickers Company ; the vessel attained a speed“ 
considerably exceeding that of any vessel, either 
of naval or mercantile type, other than torpedo 
craft, and practically equal even to the rate reached 
at full power by the later torpedo-boat destroyers. 
The result indicates not only a very fine form of 
hull—of which a suggestion was given by the photo- 
graphs of the vessel on the ways, which we repro- 
duced on page 608 of vol. lxxvii.—but a high 
efficiency in each of the respective units of machi- 
nery—boilers, engines, and propellers. The actual 
speed realised was 25.24 knots, when the displace- 
ment of the vessel was 2920 tons, and the power 
developed just over 17,500 indicated horse-power. 
Such a power in a vessel of this tonnage, and of 
a length of only 360 ft., has only become possible 
by the great advances in mechanical engineering. 

Before referring in detail to the trials, some 
indication may be given as to the evolution and 
utility of the Scout class. Effective reconnais- 
sance work for any war fleet can best be done by 
high-speed well-armed cruisers, but the steady ad- 
vance in size and fighting equipment of such vessels 
has so increased their cost that even a nation of great 
financial resources must consider whether it is not 
possible to have some of the subsidiary duties, 
especially those involving numbers, performed by 
special and cheaper craft. The problem set is prac- 
tically that met with in every-day commerce, and 
solved by the utilisation of telephones and mes- 
senger boys, so that the heads of the departments 
—the great thinking machines of establishments— 
may be able to concentrate their energy upon the 
most remunerative work. The battleship repre- 
sents the chief element of force in a war fleet ; it 
has now been developed to a very high state of 
efficiency, which is only another way of saying that 
it costs an enormous sum of money. Britain is 
now paying over 1,400,000/. for her ships-of-the- 
line ; America} quite 1,500,000/. ; and Japan pro- 
poses to lay down a ship the cost of which, with 
the armament—including four 12-in., twelve 10-in., 
and twelve 4.7-in. guns—will involve still greater 
expenditure. The British ratepayer may as well 
realise now as later that there can be no finality in 
this matter, and when such a high authority on 
naval matters as Mr. Albert Vickers foreshadows 
the building of high-speed ships-of-the-line, with 
twelve 12-in. guns, it only becomes a matter of 
months when such experienced judgment will be 
carried into effect by the British Admiralty. We 
must therefore look forward to the building in the 
near future of battleships of the type indicated 
by Mr. Vickers, costing 2,000,000. The same 
advance in power and cost has taken place in respect 
of armoured cruisers, and to-day, owing to the 
necessity of high speed in combination with effec- 
tive broadside protection and high-power guns— 
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and plenty of them—we are closely approaching a 
cost of 1,300,0001. sterling. That being so, the 
question was tackled by responsible strategists as 
to whether relief could not be obtained 
building of special vessels for reconnaissance work, 
so as to conserve the energy of the cruisers until 
the enemy’s fleet was discovered, when the ar- 
moured cruisers might make a collective recon- 
naissance in force, piercing the enemy’s screen 
effectually, and ascertaining the extent of the 
opposing fleet. 

Such ordinary scouting work, being primarily 
intended to ascertain the position rather than the 
strength of the enemy, does not require the exer- 
cise of force to any great extent; and if four 
such scouts can be built for the price of one 
armoured cruiser, as is now the case, the result is 
that the admiral has four pairs of eyes instead of 
one to direct the action of the chief elements of 
force of his fleet. The Admiralty therefore decided 
to have a new type of cruiser, solely for scouting 
duty, and invited designs from the various ship- 
building firms throughout the country, laying down 
certain general conditions. Some firms, including 
the Vickers Company, suggested a hull of sound 
structural strength, so that a high speed might 
be realised under heavy weather conditions. This 
is an indispensable quality for reliable recon- 
naissance work. Others, however, submitted de- 
signs of lighter craft ; but in the end all the vessels 
were brought up to the higher displacement. Eight 
have been ordered—two from each of four firms— 
Sir W. G. Armstrong, Whitworth, and Co., Limited ; 
Cammell, Laird, and Co., Limited ; the Fairfield 
Company, Limited ; and Vickers Sons and Maxim, 
Limited ; and the type has awakened very consider- 
able interest. 

It is easy to find fault with particular designs, 
because each student of tactics addresses the sub- 
ject from the point of view with which he is either 
most familiar or most in sympathy. But it should 
never be forgotten that compromise is essential. In 
these scouts speed was the first consideration, and 
25 knots is only a satisfactory minimum rate, as 
opposing armoured cruisers may have a trial speed 
of 23 knots. We have indicated that it was not 
intended that the vessels should exercise force ; the 
armament has been determined more with the idea 
of combating torpedo craft when used for scouting 
than for facing up to any large vessel. The scouts 
therefore have ten 12-pounder guns and eight 
3-pounder guns, with two tubes on deck for launch- 
ing 18-in. torpedoes. This is the armament set down 
by the Admiralty in their invitations for designs. 
Some would have had a more powerful armament, 
but any guns heavier than those fitted, yet too weak 
to combat a large cruiser of the enemy, would have 
been a waste of weight ; it is better far that the 
vessels should be able to run away for protection 
within the screen of their own squadron. The 
question also has been raised as to whether 
these vessels have sufficient coal endurance. The 
details of size, load, and speed must enter into 
this calculation. The addition of 100 tons to the 
bunker capacity of any ship involves a dispropor- 
tionately large addition to the weight of the hull, 
which, again, necessitates increased engine-power 
for a given speed. The scouts may seldom require 
to work at any great distance from the screen of 
the main fleet. High speed is required primarily 
for evading the enemy when discovered, and also 
for informing the admiral of his location. Even this 
latter matter may not always involve the expen- 
diture of coal necessary to attain high speed, be- 
cause it would be idle for a scout to report the loca- 
tion of a squadron at any given time unless that 
time happened to be the moment when the admiral 
wished to engage it. Consequently the scout will 
require to hang on to the fleet while utilising its 
wireless telegraphy to acquaint the admiral in com- 
mand as to the situation. A scout may be used for 
despatch duty, and the Admiralty have probably 
decided upon the radius of action with due regard 
to the fulfilment of such function, which demands 
a high speed. There is always the last resort of 
coaling from fleet colliers. 

But the important point has been speed, as to 
the necessity for which all are agreed. It is not 
always realised by critics how much power high 
speed involves ; every extra knot means an enor- 
mous addition to power. This was clearly brought 
out by the progressive speed trials which the Vickers 
Company carried out for their own information, and 
to add to that scientific data which enable them 
to predict with absolute precision results of a high 
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order from any given set of conditions. It was 
found that while a speed of 19 knots was realised 
with a quarter of the full power, acorresponding addi- 
tion to power only added then 3} knots ; the third 
addition, of the same proportion of the total, in- 
ereased the speed by 14 knots, and the final fourth 
of the.power added only about 1 knot. In other 
words, the increase from 24 to 25 knots cost as 
much in power as the first 19 knots. It is 
thus easy to understand that much could be 
done in the way of increasing armament, protec- 
tion, or coal capacity, if 1 knot less s were 
acceptable, since it would then be possible to re- 
duce the weight of machinery by quite 20 per cent. 
Having determined that speed is the primary con- 
sideration, other elements in design must take a 
secondary place. In thus referring to the criticism 
of the type, we must not be assumed as adopting 
an apologetic tone, because, in view of the con- 
ditions which the designers were required to meet, 
the results in the case of the Sentinel are eminently 
satisfactory. 

In the matter of protection the respective de- 
signers had a free hand ; in two cases an arched deck 
of about 14 in. in thickness is adopted ; in two others 
the machinery is protected on the water-line by 
broadside armour 2 in. thick. Here, again, the ques- 
tion arises as to excess of protection beyond the 
maximum required in view of the duty to be dis- 
charged. Wedo not say that the broadside armour 
is more efficient than the protected deck, because, 
with the curvature, the 14 in. becomes more effec- 
tive against lateral attack than with right-angle 
direct impact. Much can be said in favour of both 
systems. The real question is the efficacy of the pro- 
tection afforded per unit of weight involved, and this 
isonlya question which can be effectually determined 
in action.’ It must always be remembered that it will 
be the duty of the scout to runaway. The protective 
deck certainly adds very materially to the strength 
of the ship, both longitudinally and transversely, 
so that it is an important element in the sea- 
worthiness of the ship. The question of the en- 
durance of the machinery under adverse weather 
conditions in such light craft is an important one,, 
and the more substantial the scantlings, and the 
more ample the bearings, the more likely is the 
ship to maintain her speed in heavy weather. . The 
Vickers design stands first in this respect, and the 
strength of the machinery is suggested by the 
photograph which we reproduce in Fig. 2 on page 
152. One of the firms has adopted torpedo-boat 
destroyer engines, two sets being fitted on each 
shaft to run at 250 revolutions per minute instead 
of 200 at full power, as in the Sentinel. 

The Sentinel is a vessel 360 ft. between perpen- 
diculars, with a beam of 40 ft., and, with all her 
sea stores and ammunition on board, her displace- 
ment is 2920 tons. She is built with a high fore- 
castle, but with a low freeboard amidships and aft, 
so that she will not be readily seen by the enemy. 
At the same time she has a very high bridge, so that 
she can watch the enemy’s ship when hull down, so 
far as their vision isconcerned. She has a foremast 
for signalling purposes, with a gaff for wireless 
telegraphy, as well as a truck semaphore. The 
machinery consists of two sets of four-cylinder 
triple compound engines, well balanced. The cylin- 
ders are carried on cast-iron A columns at the 
back, and steel columns at the front, with a cast- 
steel bed-plate. The propellers have three detach- 
able blades, and, with the boss, are of bronze. 

The contract trials differed from those speci- 
fied for other ships of the Navy, and were much 
more severe. In the first place the vessels 
of the class are required to steam for 96 hours 
at a cruising speed of between 10 and 12 knots ; 
the coal consumption per knot on the latter half 
of this trial is to form the basis for determining 
the load to be carried in the bunkers on the full- 
power trial—when the vessel must take sufficient 
fuel to enable her to steam for 1500 sea miles. The 
duration of this trial, and the acceptance of the 
last half, made it certain that, so far as the boilers 
—fire-grates, tubes, &c.—were concerned, the 
most adverse conditions as regards long-distance 
steaming would be realised. The Sentinel on this 
trial attained a high economy, and for the cruis- 
ing speed it was found that each ton of coal was 
sufficient to propel the ship for 11 sea miles. 
This included the running of all the auxiliary 
machinery by night and day, and also the make 
up of all the feed-water that was lost. For three- 
quarters of this trial the vessel experienced very 
severe weather, being driven for long periods in 
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the teeth a a gale, so that the economy attained 
is the more remarkable. 

The full-power trial took place on Friday, 
January. 27, and followed upon the progressive 
speed and other experimental runs, to which we 
have referred ; but it should be stated at once that 
these experimental runs were not involved by any 
degree of uncertainty as to elements of design, as 
on the first preliminary trial a speed of 25 knots 
was realised under the conditions which were 
evolved in the original design. In fact, through- 
out there has been a very remarkable assimilation 
between anticipated and realised results. On the 
full-power trial it was stipulated that the vessel 
should make six runs over the measured mile at 
Skelmorlie within a period of 14 hours, and that on 
the subsequent 6} hours the revolutions of the 
engines should correspond with those required on 
the measured mile for the guaranteed speed of 
25knots. The runs‘on the measured distance were 
made well within the period, notwithstanding the 
necessity of making wide circles at both ends of the 


mile, and of avoiding the traffic on the river. The six’ 


runs gave remarkably uniform results : the first run 


on the slack tide was made in 2 minutes 22.2 seconds;: 


the second, also on the slack tide, in 2 minutes 
22.8 seconds ; the third, with the tide, in 2 minutes 
21.2 seconds; the fourth, against the tide, in 
2 minutes 24.4 seconds ; the fifth, again with the 
tide, in 2 minutes 21.6 seconds ; and the sixth, 
also in 2 minutes 24.4 seconds. It will thus be 
seen that the variation between the two runs on 
the slack tide was only three-fifths of a d; 
between the two runs with the tide, two-fifths of a 
second ; the two runs against the tide being made 
in exactly the same time.. The variations in the 
revolutions of the engines during this period were 
within practically one unit, and the mean number 
per minute was 206.2, while the power was just 
over 17,500. At the conclusion of this trial the 
vessel continued for 64 hours at this power, and 
everything worked most satisfactorily. The Vickers 
boilers gave good results; they were, of course, 
worked under the closed stokehold system, with an 
air pressure of 24 to 2} inches of water. The 
water losses per 1000 horse-power per 24 hours, due 
to all purposes, was about 3 tons, and the coal con- 
per horse-power per hour. 
These results show that not only from the point of 
view of speed, but of engine efficiency, the Sentinel 
marks a very high standard in naval construction. 








CYLINDERS FOR COMPRESSED GASES, 
By K. 8. Murray. 


For a considerable number of years the gas- 
cylinder trade has been the subject of very little 
comment in the technical press of this country ; 
which fact is, perhaps, in itself a striking tribute 
to the care and intelligence with which it is being 
conducted. It certainly must not be taken as 
evidence that the trade in compressed and liquefied 
gases is one of diminishing importance, for abundant 
indications point to a steady and satisfactory de- 
velopment. 

A trade such as this, involving the transportation 
and distribution throughout the country of cylin- 
ders containing gases in either a highly-compressed 
or liquefied state, is clearly one in which questions 
of public interest and safety are involved. On 
this account, if for no other reason, it is desirable 
to strike a note of warning when any incident 
occurs in any way calculated to affect its safety. 
Such an incident is at the present time causing 
considerable disquietude amongst responsible gas- 
compressors in this country, and it comes in the 
familiar guise of threatened German competition. 

Owing chiefly to high railway rates, the gas-com- 
pressor has always been exposed to the st. ong 
temptation of employing light cylinders of thin 
wall section, and consequently -hard, brittle, or 
high-grade steel for the transport of his gases. 
About twelve years ago, the tide of competition set 
strongly in this direction amongst certain cylinder 
makers in this country and in Germany. The 
British gas-compressor was beset with alluring 
offers of cheap cylinders of remarkable tenacity 
and lightness. Fortunately, in the hour of tempta- 
tion, our leading gas-compressors had the common 
sense to see where competition in the weight of 
cylinders would lead them. They turned a deaf 
ear to the tempter. They fixed minimum thick- 
nesses for their cylinder walls, which insured 
reasonable working stresses, They specified a 
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quality of metal which insured ductility, and they 
adopted a rational system of annealing and testing 
their cylinders. 

In the face of much adverse criticism and tem- 
porary loss of business they adhered to these 
conditions, and they were ultimately rewarded. by 
having them fully endorsed in the recommendations 
of the Government Cylinder Committee, whose 
report was published for the guidance of the trade 
in 1896. These official recommendations have 
never been converted into any semblance of law, 
and there are probably few Government officials to- 
day who know of their existence. None the less, 
they have proved the best regulations for the con- 
trol of the gas-cylinder trade that have ever been 
produced in this or any other country ; and for the 
simple reason that they contain the only official 
statement of definite conditions necessary to be 
observed in the construction of cylinders, and these 
conditions preclude the possibility of competition 
in their weight. © 

The British Government were probably well 
advised in not relieving gas-compressors and cylinder 
makers of their proper responsibilities, by instituting 
an official testing of cylinders.. An official record 
of sound practical regulations, free from all sus- 
nea of trade bias, was the one thing required to 

ring compressors into line on all vital questions, 
and this the Gas Cylinder Committee’s report has 
provided. Armed with this, the trade has proved 
well qualified to look after itself. (cas-compressors 
whose cylinders and methods were of doubtful 
reliability have either disappeared, or else—under 
the gentle pressure which these official recom- 
mendations provided— they have gradually discarded 
their doubtful cylinders, and adopted the methods 
of responsible compressors. New firms, having 
everything to gain and nothing to lose by following 
the official recommendations, have naturally done 
so; and it is an ironical fact to-day that, although 
this is the one country in Europe where cylinders 
are not officially tested, it is the only one in which 
their weight is virtually debarred from being a 
subject of competition. If the British trade is 
now ever compelled to agitate for any form of 
official control, it will only be as a last resort, and 
probably to protect themselves and the British 
public from unscrupulous foreign competition. 

Both in England and Germany carbonic acid has, 
in recent years, been the subject of keener com- 

etition than any other compressed or liquefied gas. 

n this country, thanks to the excellent system 
which prevails with regard to cylinders, competition 
has been confined to the legitimate questions of the 
_ and quality of the gas; and although prices 

ave been considerably lowered, the trade is con- 
ducted on sound and profitable lines. In Germany, 
on the other hand, owing to the inefficiency of 
Government regulations and tests, the weight of 
cylinders has been allowed to play a conspicuous 

art in this competition. The price of CO, has 
one cut to the vanishing-point of profit, and the 
thickness of cylinders almost to the vanishing-point 
of safety. 

The number of accidents due to this latter cause 
which have occurred in Germany in recent years 
appears to have at length awakened the Government 
there to the necessity for new regulations. Rumours 
have been current over here for some time that an 
investigation into the question of cylinder construc- 
tion was being held by a specially-appointed Com- 
mission ; and a lengthy report has just been issued 
to the trade and technical press in Germany, which 
embodies the recommendations of this Commission 
in the form of new official regulations, which will 
very shortly be put into force. 

The present writer has had an opportunity of 
carefully examining this report, and 
a Table of Comparison between the British trade 
unofficial regulations founded, on the Cylinder Com- 
mittee’s Report of 1896, and the old and new 
German official regulations, in their relation to 
liquefied carbonic acid cylinders. The table is 
annexed, and it is important to remember in 
connection with it that hen new German regula- 
tions are not yet in force, so have no bearing upon 
the cylinders now circulating in that country. 

The regulations affecting the filling and marking 
of CO, cylinders have always been, and still remain, 
very similar in both countries, except for the fact 
that the German cylinder carries the fetish of the 
Government’s official stamp, whilst in this country 
it bears only the trade mark of the humble com- 
pressor. On other minor details also the regula- 


tions in both countries are so similar that they do 
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TABLE OF COMPARISON. 


BrRitTIsu. 


8 tons per square inch working 
stress, based on maximum work- 
ing pressure of 120 atmospheres. | 
15 tons per square inch maximum 
permissible stress, based on hy- 
draulic test pressure of 224 atmo- 
spheres 

Carbon not to exceed 0.25 per cent. 
Iron to be not less than 99 percent. 

Ultimate stress 26 to 33 tons per 
square inch. Ultimate elongation 
not less than 1.2 in. in 8in. 

Cylinders to be annealed before 
being tested or used, and subse- 
quently every four years 


Maximum stresses in metal 
of cylinders 
| 


Composition of metal 


Mechanical tests of 
metal 


Annealing 





\9 at. h ted 
Hydraulic test = 5 wtp “ ie 
Apparatus for measuring 
expansion of metal during Water-jacket. 
hydraulic test 








Norrs.—German figures have been converted into English for convenience in comparisons, 
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GERMAN. 


GERMAN. | 
(Old and now existing.) | (New.) 





» Not specified 


ased on maximum working pressure 
of 120 atmospheres. 19tons per square 
inch permissible stress, based on hy- 
draulic. test pressure of 190 atmo- 
pheres. 


| Peters per square inch working stress, 


Not specified. 


Ultimate stress not specified. Limit of 
elasticity 28.5 tons per square inch. 
Ultimate elongation not less than 
12 mm. (0.472 in.) in 100 mm. (3.93 in.). 


New cylinders to be annealed before they 
| are tested or used. 


} Not specified { 
| ot speci f 
| Not specified l 
\ 
J 
f 
\ 


Not specified 


250 atmospheres to 
he repeated every 
three years J 


190 atmospheres to be repeated every 
four years. 


Apparatus to measure displacement of 
water similar to water-jacket used in 


Not specified { 
England. 


The maximum permissible stress in the British recommendations and the working stress in the new German regulations are 


not given in the respective reports, 


not afford any interesting or instructive comparison. 
On the all-important questions, however, of the 
thickness and quality of metal to be employed in 
the cylinder walls, it will be seen that the existing 
German regulations are dumb. 

The plain hydraulic test to the needlessly high 
pressure of 250 atmospheres has, no doubt, been 
scrupulously carried-out by the Government official. 
The cylinder has been solemnly stamped by him, 
and a certificate of test bestowed upon the owner ; 
but as a pledge of that cylinder’s safety for the 
transport of liquefied CO,, the certificate is hardly 
worth the paper on which it is written. The test 
itself may, in fact, have converted a comparatively 
reliable cylinder into an unreliable one ; and this is 
acknowledged in the report just issued, in language 
which may well have a disquieting effect on the 
minds of many German gas-compressors. 

Discussing the effect of this high test-pressure on 
the light cylinders now so extensively used in 
Germany, the report says :— 

‘* Undoubtedly, many cylinders during the pres- 
sure test are affected beyond their limit of strength, 
and may be considered theoretically as already 
broken. The pressure test offers therefore, under 
the existing circumstances, no sufficient guarantee 
for the safety of the cylinder ; on the contrary, it is 
even calculated to endanger it.” 

The existing German regulations have, in truth, 
given almost unlimited license to the cylinder 
maker; and with competing gas-compressors on his 
one hand ever clamouring for lighter and cheaper 
cylinders, and the Government on the other hand 
imposing the solitary condition of an excessive 
hydraulic test, it can hardly be a matter for surprise 
that Germany is to-day flooded with cylinders too 
thin in section, and hard and unreliable in the 
quality of their metal. 

This is the difficult situation with which the 
Commission have had to grapple, and the lengthy 
report, in which their arguments are embodied, is 
burdened from beginning to end with evidence that 
the new regulations have had to be trimmed, so as 
to avoid too ruthless a consignment of existing 
cylinders to the scrap-heap. 

The difficulty is virtually admitted by the Com- 
mission. After condemning the existing test 
pressure in the emphatic language already quoted, 
and after showing that the usual trade CO, cylinder 
now in circulation has been subjected by this test 
pressure to a stress in the metal of its walls often 
exceeding 27 tons per square inch, they proceed to 


7s 

‘*The most apparent means to counteract these 
dangers would the requirement of a greater 
thickness in the walls of the receptacle. . . 
Apart from the fact that by these means (i.e., by 
this increase in section) the existing stocks of 
cylinders, to the considerable number of some 
millions, will not be affected (i.e., will not come 
under the regulation), as it is not possible to 
remove them from traffic, the industry would be 
burdened by these proceedings (i.e., the above 
requirement) with very considerable losses in con- 
sequence of increased charges for freight for trans- 
port of the cylinders, for the endeavour to reduce 
the freight has led to the employment of harder 
material at present, though of lesser thickness than 
that rete used.” ' 








The evil of official control is, perhaps, the strongest 





but are calculated from other data. 


impression conveyed to the mind by this indulgent; 
treatment of existing cylinders.. The responsi- 
bility for the present situation must rest primarily 
with the Government, and one cannot help wonder- 
ing whether these cylinders would have been as 
mercifully dealt with had they borne private test- 
marks, as in this country, instead of the German 
official eagle. : 

In another paragraph the statement is made 
that ‘‘at present the amount of prescribed test 
pressure” (i.e., 250 atmospheres) ‘‘ offers the only 
security for the quality of the receptacles for lique- 
fied and compressed gases.” Had this fact: been 
appreciated twelve years ago, and had maximum 
stress limits then been fixed for the material, 
freight charges would never have been allowed to 
affect the construction of cylinders at all. 

The situation has, however, to be dealt with as 
it stands to-day, and it is difficult to see on what 
grounds existing cylinders, ‘‘many of which may 
be considered theoretically as already broken,” can 
be allowed to remain in use. Neither is it easy to 
see why this eternal question of freight should in 
any way be allowed to influence a question of 
safety. So far as freight is concerned, new-heavier 
cylinders could at once be put on a footing of 
equality with existing lighter ones by reducing the 
“she pepo weight of CO, in the latter vessels. 

uch a regulation would also contribute in some 
measure towards the safety of existing cylinders, 
and the German CO, trade must indeed be in a 
parlous condition if a fractional increase in freight 
charges can be allowed by a body of impartial 
experts to influence their decision on such a point. 
Had the Commission recommended this course 
with regard to existing cylinders, and had they at 
the same time insisted on their being first annealed 
and re-tested to a reasonable pressure in water- 
jackets, although many of these cylinders would no 
doubt have succumbed under the latter treatment, 
the remainder at any rate might have been restored 
to use with a reasonable amount of confidence as to 
their reliability. 

The writer has looked in vain, from beginning to 
end of this lengthy report, for some useful sugges- 
tion with regard to the treatment of existing Ger- 
man cylinders. It was presumably the inherent 
defects of these cylinders which led to the appoint- 
ment of this Commission ; and yet whilst the defects 
are freely admitted, no remedy is proposed, although 
it is stated that ‘‘itis not possible toremove them 
from traffic,” and the regulations for new cylinders 
are allowed to be overshadowed by their existence. 

It is, in fact, difficult to see where the practical 
utility of this report comes in. It is an interesting 


.}and scientific exposition of much that concerns 


every branch of gas-compressing, and covers far too 
wide a field to admit of general criticism within the 
limits of the present article; but even as regards 
new cylinders, in spite of weighty arguments in 
support of the regulations affecting thickness, 
quality of metal, and test pressure, the conviction 
remains that each of these conditions would have 
been more in accordance with usual engineering 
practice if all existing cylinders could be wiped off 
the face of Germany. This fact must to some 
extent disarm criticism of the regulations set forth 
in the Table of Comparison above. At the same 
time, as apparently these regulations are to form 
the basis of future gas-cylinder construction in Ger- 
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many, they. should be- subjected to. the. closest 
analysis by all engineers directly or indirectly 
interested in this question. 

To the present writer the temptation to prolong 
this article by further criticism of the report is 
almost irresistible. These regulations affecting new 
German cylinders must, however, be left for the 
present to speak for themselves. It is with the 
existing German cylinders that the article is chiefly 
concerned, and it is with regard to these cylinders 
that the note of warning must be given. 

Frequent efforts, even in recent years, have been 
made to sell new light German cylinders to private 
users in this country ; but thanks, chiefly_to the 
vigilance of gas-compressors, into whose hands all 
privately-purchased cylinders must drift sooner or 
later, this phase of competition has never de- 
veloped. 

During the last few months, however, competi- 
tion has begun to assume another and more serious 
form. Consignments of those very cylinders, so 
severely criticised in this new German report, 
are being shipped into this country from Germany 
charged with CO,, which is sold in them direct to 
the consumer by London agents. The difficulty 
here to the British CO, compressor is obvious. So 
far as active interference is concerned, he can do 
nothing, for the agents will take good care that these 
cylinders do not wander into his factory. They 
are promptly returned to Germany to be refilled. 
The Government cannot help him, because the 
British Committew’s report has never been legalised. 
The German importers meet all his arguments as to 
safety by pointing proudly to the German Eagle 
on their cylinder, which registers the official test 
that ‘‘may have affected it beyond its limit of 
strength, so that it may be considered theoretically 
as already broken,” whilst the consumer, to 
whom any idea of danger in connection with a 
CO, cylinder is novel, assumes, when appealed to, 
that trade hostility is at the root of the whole 
business, and is influenced solely by the argument 
of £s. d. 

This is the situation which exists to-day. Sound 
and well-established British trade regulations are 
set at defiance ; and shielding themselves behind an 
official test, the rottenness of which appears to be 
at length officially recognised, irresponsible dealers 
are able to strike at a well-conducted British in- 
dustry a blow which goes beyond all bounds of 
legitimate cc mpetition. 

This article is not written in a spirit of prejudice. 
There are just as good and responsible cylinder 
makers in Germany as in England, and good Ger- 
man cylinders have for years circulated in this 
country. These cylinders, however, comply with 
British regulations. They have never been used in 
Germany, and do not bear the incriminating stamp 
of official testing. 

It is against the officially tested CO, cylinders 
now being imported from Germany that this article 
is directed. So far their number has been insigni- 
ficant, but there is a lurking danger fo this country 
in the new German regulations. It is quite possible 
that attempts may be made to flood the British 
market with these cylinders, in order to clear the 
way for new ones in the home trade. On the other 
hand, this official report gives the British trade a 
powerful weapon of attack ; and it is earnestly to 
be hoped that they will now be able to check this 
invasion, without having to put the lethargic machi- 
nery of the British Government in motion. 








NOTES. 
Tue NavIGATION oF THE NILE. 

At the ordinary meeting of the Society of Arts, 
held on Wednesday last, a paper was read by Sir 
William H. Preece, K C.B., F.R.S., on ‘‘The 
Navigation of the Nile,” and the author, after 
alluding to the peculiar geographical features of the 
great river, and to the manner in which its waters 
had been more or less controlled in past ages, went 
on to point out what, in his opinion, should be the 
direction followed in order to improve the river as 
much as possible, both as a waterway and as a source 
of irrigation. Although so much has been accom- 
plished in the past towards storing and control- 
ling the waters of the Nile, Sir William Preece 
considers that there is much yet to be done, with 
a view to. preventing the vast waste of water 
that now takes place. The evaporation from the 


river is enormous, and every means. should be 
adopted to lessen it by decreasing the width and 
increasing the depth wherever possible. 


The 





average annual rainfall in the Central African Lake 
D strict, where the river has its source, is about 
50 in., but of this only about ath passes Aswan, 
and even before reaching the White Nile 29 per 
cent. has disappeared, the loss being duc to percola- 
tion into the land, to evaporation, and to absorption 
by vegetation. Evaporation increases with the sur- 
face exposed, and for this reason anything that 
diminishes the width of the Nile will be beneficial. 
One of the problems to be solved is how to main- 
tain the current of the river at a greater velocity 
than that which allows a deposition of mud and 
sand, and so preserve the required depth of water, 
and yet to prevent the velocity from causing 
erosion of the banks. Sir William Preece con- 
siders that the Aswan dam has shown us how 
this can be done, and he suggests that another 
reservoir should be constructed in the Wadi 
Rayan depression. Such a scheme, however, 
has, we believe, been under discussion for 
some years past. Although there is very little 
reliable information as to a change of slope in the 
floor of the Nile valley, there is no doubt that the 
slope is changing, for the current of the river is 
slackening, and the rate at which mud is deposited 
is increasing. The present rate of deposition is 
about 0.12 metre per century, and if this has been 
going on for 4000 years, it neans a rise of river 
bed of 4.8 metres. The distance from Aswién to 
Cairo is 900 kilometres, and to the sea 1262 kilo- 
metres. The slope of the river is:—In the first 
cataract, 1 in 1000; between Aswan and Cairo, full 
Nile, 1 in 10,800 ; low Nile, 1 in 13,000. The mean 
velocity of the water is :—In full Nile, 2 to 1 metres 
per second ; and with low Nile, 0.7 to 0.3 metre per 
second. The author also referred to the two great 
works in contemplation, one for opening the new 
channel from Bor to the Sobat River, soas toavoid 
the Bahr-el-Gebel with its sudd and its wasteful 
swamps, and the other for the improvement of the 
Rosetta and Damietta branches of the Delta. The 
Nile is the main artery of the life and commerce 
of the country, and its usefulness in this direction 
should be increased as much as possible by main- 
taining regular flow and depth of current. 


British Trape In CHINA. 


For many years Mr. Byron Brenan was a dis- 
tinguished member of the Consular Service, and 
his reports were full of information. Two special 
reports which he prepared on the trade of China 
and Japan showed that he had an extensive know- 
ledge of the subject, and, moreover, that he looked 
at it from the point of view of the statesman, and 
not simply that of the local official or merchant. 
He did well in a recent paper before the Society of 
Arts to emphasise the opinion that our main hope 
in the future must rest not on our Government 
obtaining for British subjects more facilities or 
so-called privileges than they enjoy under exist- 
ing treaties, but rather in utilising every oppor- 
tunity for inducing the Chinese Government to 
give its own subjects full liberty to improve their 
position and grow rich. It was, he thought, in 
the construction of railways and the opening of 
mines that the profitable employment of capital 
might be looked for. It might be permitted to 
hope, he remarked, that, as an outcome of the 
war now proceeding in the Far East, all tampering 
with the integrity of China would cease, and that 
some sort of Munroe Doctrine would be pro- 
claimed. A sphere of interest had a way of de- 
veloping into a sphere of influence, and then into 
an exclusive preserve. The manner in which 
railways were being financed opened the way to 
preferential treatment. If he were asked what 
measures would have the _ greatest effect on 
the material prosperity of China, he would say, 
first, the total abolition of every form of internal 
taxation on merchandise ; and, secondly, improved 
means of communication. At the present moment 
we had a fair share of the China business ; by and 
by, we should be disappointed if we found that in 
comparison with other nations we had not been 

rogressing in the same proportion. It would, 
onen, require more energy than we were now 
displaying, and also a change of tactics, if we 
were to improve in the same ratio as others. 
The British manufacturer must not look for 
too much assistance from the British merchant 
in China. The larger firms would be pleased to 
do a larger business with anyone who came to 
them, but they did not attempt to find new markets 
for their goods or other people’s, nor to discover 
any new products suitable for shipment to Europe. 








British trade in China had undergone a transforma-. 
tion. The Chinese purchaser had been learning 
how to dispense with the British intermediary, and: 
the smaller British merchant of the old school found 
his old occupation gone. He has new rivals pre- 
pared to adapt themselves to new conditions. The 
only effectual method was to send accredited agents 
with full particulars to the official in charge of fac- 
tories in order to expound the advantages of 
British-made machinery, or to native merchants, in 
order to point out the superiority of the article 
which they were trying to sell. Mr. Brenan thought 
that the present war could not but have very im- 

ortant consequences for the commercial situation 
in China. It was unquestionable that for us the 
best thing was a strong and independent China. 
Taking a hopeful view of the war, Mr. Brenan 
thought we should see Japan wielding great influ- 
ence at Peking. The conviction would gain force 
that the surest way to achieve a like success was to 
accept her as a guide. Whether Japan’s teaching 
would make to our advantage would depend on the 
purpose which animated her in exercising her new 
influence. If our trade with Japan had kept on 
growing concurrently with the great industrial 
development of that country, we might contidently 
look forward to also seeing it increase in China, if 
Japan fortunately succeeded in making that nation 
follow in her footsteps. 








“THE INTELLECTUAL EQUIPMENT OF AN 
ENGINEER.” 
To THE EprTor or ENGINEERING. 

Srr,—In the course of an article on ‘* Useful Mathe- 
matics from an Engineer’s Point of View,” in your issue 
of September 11, 1903, I alluded to the distinction which 
should be made between technical instruction and true 
education, and gave several examples of the technical use 
of mathematics, and endeavou to show that the un- 
pps of mathematics among certain engineers is 

rgely due to educationalists, I asserted that the value 
of education does not lie in the knowledge imparted, but 
in the intellectual processes of its acquisition. 

In your leading article on ‘‘The Intellectual Equip- 
ment of an Engineer,” you refer, at the foot of page 121, 
to ‘‘a good secondary education,” but you refer nowhere 
to primary education. By secondary education I under- 
stand you to mean specialised or technological instruc. 
tion ; if by primary education we mean reading, writing, 
and elementary arithmetic, it is clear that there is a valu- 
able kind of education which goes beyond this, without 
branching off into those subjects which every engineer, as 
a rightly insist, must study, ‘‘ to the one end of gaining 

nowledge that will help him in his career.” The kind of 
education to which I refer may te called general educa- 
tion ; it is that which distinguishes a well-educated man 
from a man of little or no education. It is remarkable 
that the facts—I will not say the knowledge—so acquired 
may be forgotten, but the value of the education remains. 
Should the facts be remembered, the man is not only 
educated, but we say he is well informed. Among the 
subjects of general education are history, geography, and 
mathematics. I will not include modern languages, 
because they are actually useful; but I maintain that 
Latin and Greek are subjects of general education. 

A smartly-dressed commercial traveller and a youn 
foreigner—a German, I think—joined the train in whic 
I was travelling a few days ago. The foreigner had a 
volume of the iflustrated edition of Green’s ‘* History of 
the English People.” His remarks about it showed that 
he was reading it with interest; but the chatter of his 
companion threw, quite unconsciously, an amusing light 
on the point to which his own education had been carried. 
He said, with pride, that his children could give the dates 
of any of the Kings of England. Now, I cannot give 
more than two or three. I cannot remember what the 
Wars of the Roses were about, but Iam glad to have 
studied English history. I have also studied geography ; 
but what on earth does it matter to ninety-nine engineers 
out of a hundred whether Bombay is on the west, and 
Madras on the east coast of India, or vice versd, or what 
countries lie between Poland and Greece?. ‘‘ Bradshaw” 
and ‘‘ Cook” are all that most of us need in practice; but 
should the teaching of geography in schools be dropped 
on that account? I need not take examples from mathe- 
matics, on which you have allowed me to dilate on a 
former occasion. If, as I think most of your readers will 
admit, history and gengraphy—themselves of little or no 
practical use—are proper subjects for general education, 
all that the laity, who wish to see elementary Latin and 
Greek retained at the older universities hold, is that 
these are suitable subjects for a more advanced grade of 
such education. 

The blame for their unpopularity rests with the edu- 
cationalist. Professor Ray Lancaster's observations in 
the Times may or may not be deserved by the school- 
masters of to-day; but they excellently describe the 
classical teaching at Harrow in the early ‘seventies, as I 
remember it. It is quite unnecessary for me to discuss 
the schoolmaster ; I will only mention one of his worst sins. 
Since there is so little to teach in Greek up to the ‘ Little 
Go” standard (and as the mere classical master can teach 
nothing else), he carefully spreads out thinly over ten 
years of a boy’s life what could be learnt in ten months. 
Not in the first ten months, but in the last. The mistake 
is beplonins too early. Greek, when properly taught, is 
wonderfully easy. girl of fifteen, | done some 
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Latin at one of the excellent girls’ public day schools, can 
learn in one term, with three lessons of three-quarters of 
an hour each week, and a proportional amount of pre- 
paration, enough Greek to make a good shot at the 
inscription on the Rosetta Stone, and, with a dictionary, 
to read the Greek Testament, ere the untrans- 
lateable nuances with interest. You allude to ‘‘the 
intricacies of Greek grammar.” That is one of the 
schoolmaster’s devices for spinning out the time. 
Trregular and defective words should be treated as 
idioms by the dictionary, as they are encountered. 

I do not think that your comments on the proposition 
that those who do not care to carry their gen educa- 
tion so far as elementary Greek need not go to Oxford or 
Cambridge amount to an argument for altering the present 
examinations. You say: “‘If these Universities do not 
provide for the educational need of the youth of this 
country, their place will be taken by other establishments 
that are conducted on a more practical system.” How 
ean their place be so taken if the other establishments 
are conducted on the system of specialising in technology 
without making it a condition that a certain standard 
shall be reached in general education ? 

After my “little go” I had to take up four subjects in 
science; and, besides Physics, I studied physiologs, 
botany, and chemistry. The tirst two of these have been 
of no use, and the third of little uke to me. I do not 
regret having given some time to them. From an educa- 
tional point of view they appear to me to have been 
utterly useless ; the elements of a English literature 
and composition... law, or philosophy, would have been 
much better. From a practical point of view, more 
mathematics would have been infinitely more useful, for 
in my day no provision was made for more mathematics 
for natural science tripos men than the “‘ extra subjects” 
of the “little go.” Anything further, including the use 
of logarithmsand thecalculus, I taught myself after leavin 
Cambridge. I never studied Latin or Greek after I passed 
the “little go,” and rarely attempt to read in either 
language ; but, for reasons which I need not inflict on 
you, I not only have never regretted the classical part of 
my education, but as I grow older I value it more. 

A. P. Trorrer. 

Westminster, January 28, 1905. 








** AMERICAN PUMPING-ENGINES.” 
To THE Epiror or ENGINEERING. 

Srr,—In your issue of January 27 giving my remarks 
at the Institution of Mechanical Engineers on January 20, 
on ‘‘American Pumping - Engines,” you represent me 
as saying that a paper was on an American pump- 
ing-engine put up at water works in Lincoln, and that 
it was a compound Corliss engine. This is not correct. 
What I did say was that it was a Cornish engine, and I 
did not say it was an American compound Corliss engine. 
The engine was, in fact, made by Messrs. Harvey, of 
Hayle. 

, Yours faithfully, 
Epmunpb Mornis. 
New River Works, Finsbury Park, N., 
January 30, 1905. 








DESTRUCTORS AND ELECTRICITY. 
To THE ape OF a. 

Srr,—Owing partly to the publication of a very in- 
structive paper reed by Mr. W. P. Adams before the 
Institution of Electrical Engineers, public interest in the 
above question has been considerably stimulated. I think, 
therefore, that it may not be out of place to point out, 
with your kind permission, some misconceptions which 
may arise, 

‘There is a tendency in some quarters to estimate the 
efficiency of any particular destructor by the number of 
electrical units per ton of refuse which are produced in 
the works where such destructor is in use. 

The number of units which are produced per ton of 
refuse burnt depends chiefly on the following factors :— 

1. The calorific value of the refuse. 

2. The conditions as to day and night load, which 
determine whether all the refuse is used for steam-raising, 
or whether the destructor is working at full power, while 
the electricity plant is practically idle. 

3. The efficiency of the electrical generating plant, 
which may require more or less steam per unit generated. 

The efficiency of the destructor plant with its boilers 
and flues. 

5. Last, but not least, the efficiency of the management. 

It is, therefore, absurd to attribute to the destructor 
either the whole credit for a good result in units per ton, 
or the whole blame for a poor result, and this is demon- 
strated by the fact that you will find one destructor of a 
given make giving a very high figure, and another de- 
structor of the same make, but under different conditions, 
giving a low figure. 

One of the most important factors in the efficiency of a 
destructor—the cost of labour—is usually ignored when 
dealing with steam-raising results; In any destructor, 
in steam-raising results can usually be obtained by 

utting on increased labour, and “‘ stoking in spoonfuls.” 

rom the steam-raising point of view, the all-important 
question is, What is the cost of a ton of steam produced 
by the destructor in ordinary every-day work? Under 
the heading ‘‘Steam from ‘use, and its Cost,” the 
Electrical Magazine published on April 26, 1904, some 
interesting figures, showing the cost of labour per ton of 
steam, as well asthe evaporation per pound of refuse, at a 
number of combined stations. It was shown that those 
stations where the highest evaporative results are obtained 
are not always the most economical, owing to the large 
expenditure in labour, and it is noteworthy that among 
those stations where utilisation of steam is complete the 
best result came from Fulham. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s, in the case of tin plates, hematite, Scotch, and Cleveland iron, and ll. in all 


other cases. 
70 lb. to 801b. The metal prices are per ton. 
Tin plates are per box of I.C. cokes. 


The price of quicksilver is per bottle, the contents of which vary in weight from 
Heavy steel rails are to Middlesbrough quotations. 








If the destructor produces a supply of steam at a 
reasonable cost for labour, it is for the electrical depart- 
ment to utilise that steam, and the credit for good results, 
and the blame for bad results belong, by rights, to the 
engineers who are responsible for the construction and 
management of the whole combined works, and not to 
the maker of any particular part of the installation. I 
think that if the above facts were more generally recog- 
nised, it would be in_the interest alike of electrical engi- 
neers, destructor-builders, and the public, and would 
tend to discount a gee deal of humbug. 

T am, Sir, yours faithfully, 
F. L. Watson, Assoc. M. Inst. C.E. 

The Horsfall Destructor Company, Limited, Leeds, 
January 31, 1905. 








Royat Merreroro.ocicat Socrery.—The Council of the 
Royal Meteorological Society have arranged to hold, by 
permission of the President and Council, at the Institu- 
tion of Civil Engineers, Great George-street, West- 





minster, an Exhibition- of Meteorological Instruments 
from March 14 to 17 next. 





Lincotn Tramways.—There is reason to believe that 
a deadlock, which has risen in connection with the 
conversion by the Lincoln Town Council of the local tram- 
ways to the electric system, has now:been removed. The 
difficulty arose with the Board of ‘Trade because a special 
Act of Parliament, obtained several years ago, provided 
for the laying of a gauge of 3 ft. 6 in., and the E lectricity 
Works Committee of the Lincoln Town Council subse- 
quently decided to adopt the universal gauge of 4 ft. 84 in. 

t was feared that a new Act of Parliament would have 
to be obtained, necessitatin tdelay as well as further 
expense ; but the Board of Trade has intimated that the 
e Act is sufficiently elastic to meet the case, pro- 
vided that a space of 9 ft. be kept between the outer rail 
and the edge of the kerb. This, it-appears, can be done 
throughout the contemplated route, except at one point. 
where it will be necessary to slightly reduce the width of 
the footway. : : 
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EMERY TOOL-GRINDER 


S. 


CONSTRUCTED BY MESSRS. LUKE AND SPENCER, LIMITED, ENGINEERS, MANCHESTER. 











Fie. 1, 








EmeEky wheels for the purpose of grinding tools often | it is claimed, been overcome by a simple and an efficient 
are uncomfortable in use by reason of the water spray | arrangement which will be appreciated by users. 
thrown from the wheel during working, and although; The stand of the machine is formed, as hitherto, with 
this naturally varies in accordance with the volume of | a trough, as is clearly shown in the illustration, marked 
the water supplied, it is always more or less objection- | Fig. 1. A small but efficient centrifugal pump, driven 
able. In the machine illustrated above the defect has, | from the grinding-w heel spindle by means of a belt, 





Fie. 2. 





Fic. 3, 


forces water from a reservoir formed in the body of 
the stand, through pipe connections to a transverse 
channel drilled in the tool-rest. The top portion of 
the rest has a series of holes drilled in it from the out- 
side to the transverse supply channel, these passages in- 
clining towards the centre of the wheel. Small grooves 
are cut in the face of the rest from the orifices towards 
its upper inner edge, so that the water can pass under 
the tool should the latter rest upon and cover any of 
the delivery openings. The direction of the water 
when forced through the channel and passages on 
emerging is first upward, until its gravity causes it to 
descend, so that it falls upon the face of the wheel. 

An examination of the machine at work showed a 
nearly complete absence of splashing, which is still 
further reduced by a weir being formed in the trough, 
so that it retains a quantity of water duriag working. 
To prevent the wheel from throwing up water at the 
back a circular guide is fitted, hinged to which at the 
front is a special splash-guide, which can be adjusted 
to follow the lessened diameter of the wheel as it 
wears. The tool-rest is supported in grooved or slotted 
bars, so that it is easy to adjust it in relation to the 
wheel. A hand-hole is formed towards the base of 
the machine for cleaning purposes. 

While at the works of Messrs. Luke and Spencer, 
Limited, at Broadheath, Manchester, the makers of 
the machine shown in Fig. 1, we had the oppor- 
tunity of inspecting the novel form of face-grinder 
shown in Figs. 2and 3. The danger with face-grinders 
of ordinary annular form is that of heating during 
working, and cracking when cooling, owing to the 
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alternate expansion and contraction. In the present 
case the ring is made up of a series of segments of 
emery, each held separately, and with a certain amount 
of space between them. They are held in the block 
by means of an angle-plate, fastened on the outs‘de by 
a screw and forced against the block by another screw. 
Many advantages are claimed for this method of 
making a face-grinder, not the least important being 
that a losin service is obtained from the emery blocks, 
which can be used until § in. remains; while should 
one crack, it is much easier and more economical to 
replace than a complete ring. 

Another improvement has been made in that type of 
face-wheels known as ‘‘grey” wheels. The outer 
ring which surrounds and supports the *‘ grey ” wheel 
has a saw-cut made in it from top to bottom at one 
point of its circumference. It has a parallel thread cut 
on it from the top edge downwards for about 4in., and 
is then sha for a similar distance as a cone, Figs. 
4and 5. The binding-ring is similarly cut and shaped, 
so that on screwing it down, the outer ring contracts, 
and grips the emery wheel in the manner of a lathe- 
chuck. The cast-iron bed-plate, or bottom, is supported 
by screws, which can be adjusted to compensate for 
wear in the wheel. It is claimed that this novel con- 
struction prevents cracking of the wheel through care- 
lessness or clumsiness in fitting, but does not in any 
way prevent the wheel being held quite securely. 








INDUSTRIAL NOTES. 

Tue twenty-second quarterly report of the General 
Federation of Trade Unions is again a record of pro- 
gress as regards finances, due mainly to the rather 
unusual quiet in the labour world in respect of strikes. 
It was feared, when the Federation was formed, that it 
would foment labour disputes, and that a period of 
unrest would follow upon the organisation of a body 
whose primary object was to render assistance to any 
trade within its pale as a subscribing society when a 
dispute arose. Fortunately for all concerned—em- 
ployers and employed—the result has been the reverse. 
‘The Federation does not, cannot by its constitution, 
initiate strikes; it can only render help when the 
union involved has officially recognised a strike. Then 
help is afforded, to the extent authorised by its rules, 
of so much per week, which is usually in addition to 
the strike pay given by the union. The income for 
the past quarter amounted to 7510/. 193. 8d. ; the 
expenditure to 2022/. 9s. 7d. In the list of federated 
unions the Amalgamated Society of Engineers is the 
largest contributor, the sum being 1858/.; next are 
the National Boot and Shoe Operatives, 577/.; then 
two cotton operatives’ associations, for 503/. 133. and 
416/. 17s. 6d. respectively. The other large contri- 
butors were :—The Ironfounders, 392/. 12s. 6d.; Gas- 
workers, 329/. lls. 2d.; Tailors, 301/. 16s.; Ship- 
wrights, 203/. 17s. 6d.; Plasterers, 2007. 16s. 6d.; 
Labourers, 210/. 3s. 6d.; Compositors, 160/. 7s. 6d.; 
Furnishing Trades, 142/. 183.; all the others were con- 
tributors of sums under 100/. each. The interest on 
investments amounted to 627/. 17s. 6d., whereas the 
total cost of management was only 308/. 10s., so that 
there was a balance to the good on investments alone 
of 319/. 7s. 6d. The net increase of 5488/. 10s. 1d. 
was added to the capital account in the quarter, so 
that the Federation is prosperous, as the result of 
general peace in the labour world and the amicable 
settlement of disputes in many important industries, 
even with a declining market, as was the case all 
through the past year. 

The total amount expended in labour disputes in 
the quarter was 1713/. 19s. 7d. The larger amounts 
were as follow :— Engineers, 320/. 1s. 8d.; Iron- 
founders, 231/. 6s. 8d.; General Labourers, 217/. 5s. ; 
Cotton-Spinners, 148/. 10s.; and another branch of 
the cotton trades, 1451. 15s. 10d.; all the other 
societies in receipt of strike pay received below 100. 
eath. In all twenty-seven societies participated ; of 
those, five societies received 1063/. 4s. 2d. ; while the 
other twenty-two received in the aggregate 650V. 15s. 5d. 
From every point of view the record is satisfactory, 
for the smaliness of the amounts granted as strike 
allowance shows that the disputes were of a trifling 
character, and did not last my The capital account 
now stands thus :— Balance in hand, 119,218/. 12s. 2d. 
Of this amount, 95,000/. is invested in corporation 
stock, as 
Sunderland, 25,000/. ; 


Oldham, 10,000/. ; Batley, 


10,000/. There is also a deposit account in the Co- | 


operative Bank of 22,452/. 9s. 3d. Financially, there- 
fore, the Federation is in a flourishing state. It is 
better to see the funds accumulate than be wasted in 
promoting labour disputes. 

The report contains a number of articles on subjects 
of present interest. Some of these articles are very 





of the planks in the Federation platform, but its real 
object is to influence labour disputes in favour of the 
workers. 


The report of the Associated Blacksmiths is not so 
depressing as many of those to hand of late. In look- 
ing down the returns as to the state of trade, only 
six branches out of a total of 51 report trade to be 
bad or very bad, and one as very dull. ‘‘Improv- 
ing,” ‘“‘fair,” ‘‘ moderate,” ‘‘steady,” or ‘‘ good” are 
the terms employed to indicate the ition in all 
the other 45 branches. It is said that the heavy 
bookings of late have brightened the prospects for 
the current year very considerably. It is thought 
that the depression in trade has run its course, and 
that there will be a notable revival when the weather 
sets in fine. The centres where trade was bad were 
Belfast, Aberdeen, Newcastle, Walker, Hepburn, and 
Troon. At Greenock, Kinning Park (Glasgow), Govan, 
Port Glasgow, and Motherwell trade was improving. 
In three places it was good. The complaint as regards 
last year was that employment was uncertain, erratic ; 
at one time there were anticipations of improvement, 
then the reverse. Unemployed benefit represented 
a heavy item in the expenditure, the total for the 
past year being large. Notwithstanding, the net 
balance of funds stands at 23,257/. 63. 6d., or at 
the rate of 8/. 4s. 4d. per member. There was a 
slight decrease in membership in twelve branches, 
mostly in those where trade was bad, the arrears 
being the cause of members falling out of benefit. 
In Aberdeen there was migration, bad trade and low 
wages being the chief causes. In one case, that of a 
firm at Motherwell, theré is a dispute, and members 
are notified that they cannot accept employment at 
that firm. Otherwise there appears to be no dispute. 
The distress in several districts - caused applications 
to be made for help from the benevolent fund ; but 
applications for general help outside of the members 
had to be refused, as the rules give no authority for 
such grants. In one case a local trades council applied 
for such assistance, but the reply was that a grant such 
as asked for would be in violation of the rules, and 
could not, therefore, be entertained. 


The Trades and Labour Gazette affords amusing read- 
ing sometimes, and the last issue serves to uphold its 
reputation in this respect. It is Socialistic in tendency 
and tone, but its antagonism to the Liberal Party is 
—- its chief claim to seriousness. We are not 

ere concerned with party politics; but when it goes 
out of its way to belabour the Liberal leader, Sir 
Henry Campbell- Bannerman, because he could not 
see his way clear to vote for national employment, 
one would like to ask who there is in the whole 
range of statesmen, or of responsib‘e politicians, who 
would care to commit themselves to national employ- 
ment for the unemployed. That the State could do 
much all will admit, but only under a well-considered 
scheme, with the assent of all partics. State employ- 
ment such as the Gazette urges, or would be satisfied 
with, means taking over all the means of production. 
Weare not in for that overpowering proposal as yet. 
Next to the State come the municipalities. Are they 
so pure and so well managed as to command universal 
respect and confidence? The maintenance of poor 
children by the State is a milder form of Socialism. 
Of course, brutal and neglectful parents will only be 
too glad to get rid of their responsibility. But there is 
some reason in the proposal to help to feed half- 
starved children who are compelled to go to school. 
The problem is how. Space is given to the trade- 
union manifesto on unemployment, the full text of 
which is given. The proposals therein made are 
not so wild as some of the utterances in connection 
therewith, but they are too far-reaching to be accept- 
able to the ratepayers and taxpayers. The other 
portions of the Gazette are devoted to reports of trade 
councils and other labour bodies ; those dealing with 
the Continent are perhaps the best, and there is no 
other organ that supplies the facts in so small a space. 

The industrial outlook in Russia is deplorable. 
Last week, commencing on Sunday, January 22, was 
one of horror, for the square and streets in front of 
the Winter Palace of the Tsar ran with the blood of 
the slaughtered citizens, whose crime was that they 


follows :—Leicester Corporation, 50,000/. ;/dared to desire to present a petition, representin 


the cause of labour, to the Tsar, from workmen an 

their representatives. That the petition to be pre- 
sented was of a political character, as well as in- 
dustrial, was not so much the fault of the strikers, as 
it was the outcome of a system of repression so cruel 


|and ferocious that only constitutional reform could 


remedy it. To what extent the workers’ movement 
and the strikes that followed were of political origin, 


dustrial Notes,” but as a rule the workers’ move- 
ment has been suppressed, and we never get at the 
facts. In the present instance the strikes originated 
mainly in St. Petersburg, and chiefly in connection 
with Government works. That the workers had real 
grievances can scarcely be denied. The massacre of 
Sunday, January 22, aroused the workers in other 
centres, and now the strikes have spread to nearly 
every industrial centre in European Russia. Repres- 
sive measures may for a time smother the deep- 
seated discontent, but the horrors of that sad Sunday 
will never be forgotten or forgiven. That day will 
be remembered in Russian history as is to this day 
the horrors of Warsaw, when the dictator's words, 
‘‘Order reigns at Warsaw,” was flished to every 
Court in Europe. No explanation, no apology even, 
can erase the scenes from memory, or deaden the 
sense of diabolical wrong. 

It is somewhat singular that all parties and all 
shades of opinion condemn the action of the Tsar and 
his bureaucratic Government. Tory journals, equally 
with Liberal, Radical, and Socialistic organs, denounce 
the outrages on the Russian people—men, women, and 
children. This is a significant fact. More wondrous 
still is the important fact that in Russia itself the 
condemnation has been loud and strong. Perhaps the 
most notable expression of opinion in Russia is the 
following :--At a meeting of Moscow employers, held 
on January 25, it was decided to send the followin 
telegram to the Government :—‘‘ Representatives o 
the various industries of Moscow, assembled to discuss 
the situation caused by the workmen’s strike, which 
was provoked by the horror committed in St. Peters- 
burg on the 22nd inst., beg that the.troops shall not 
use their arms against the workmen so long as the 
latter do not commit acts of violence or pillage.” It 
is noteworthy that the strikes in Moscow are here 
laid at the door of the Government. The men are not 
blamed. In other centres the same feeling prevails. 
The Tsar’s proclamation, of course, throws all the 
blame of the massacre on to “ the evil-disposed per- 
sons” who, it is alleged, incited the workmen to 
strike and revolt. It promises inquiry and reform, 
and also that those who return to work shall be pro- 
tected. In this way it is hoped that dire necessity 
will cause a large proportion of the workpeople to 
resume work, and thus set the workers at loggerheads, 
one against the other. The proclamation mentions 
some measures which the Tsar would like to propose 
and carry, if only the people will be wise and refrain 
from all popular demonstrations, and submit to the 
police dictatorship established at St. Petersburg. But 
the Tsar lost his chance—the one great chance of a 
lifetime. He had the power in his own hands to 
render abortive the whole agitation. 


The strike of German miners in the Westphalian 
districts seems likely to result in important conces- 
sions to the men. It is reported that the mine- 
owners have agreed to an investigation, as suggested 
by the Press and in the German Parliament. The 
mineowners have also promised to reform abuses and 
redress well authenticated grievances. Moreover, the 
Government propose to amend the Mining Laws, so as 
to regulate the working hours, overtime, extra shifts, 
the estabishment of workmen’s committees, the aboli- 
tion of the nefarious system of cheating men out of 
wages by deductions for stone and dirt, and of fixing 
the general methods of fines and the amounts. These 
are great and significant changes, all of which are em- 
bodied in our own legislation except as to hours of 
work, which is done 8 British trade unions. The 
large number of men out on strike are suffering acutely, 
for they have no large funds to fall back upon. The 
National Federation of Miners and the Durham and 
Northumberland Miners’ Association have agreed to 
contribute 2000/. per week in aid of the strikers, and 
large sums are being subscribed in Germany itself for 
the same object. It would seem, according to the re- 
port of the German delegate sent to England, that not 
only are the miners well organised, but they have a 
newspaper which circulates 120,000 copies weekly, 
while the metal-workers’ organ circulates 200,000 
copies weekly. It would appear that the popular feel- 
ing in Germany is with the men. The most significant 
fact in this connection is that the Minister of Mines 
has forbidden any coal to be sent from the Government 
mines into the districts affected by the strikes. This 
is the most important step ever taken by any Govern- 
ment in connection with labour disputes. No wonder 
that the mineowners are yielding, for the pressure is 
overwhelming on the part of the men, by public 
opinion, and by the Government. 


The most important event in the labour world during 
the past week in England was the Conference of the 


| it is impossible to say or even to conjecture. On the 
|Continent of Europe, especially where military disci- 
pline is supreme, labour and politics usually go to- 


Labour Representation Committee in Liverpool—impor- 
tant because of the character and extent of the organisa- 
tion, its objects, and the circumstances under which it 
was held. There were represented 157 trade unions, and 


controversial and have been severely criticised by 
labour leaders and labour journals. Into these con- 
troversies we do not propose to enter ; but the Federa- 
tion doubtless feel that it must not be a mere pas- | gether. But there has been ample evidence during the 
sive follower of the Labour Representation Committee, | fast twelve months, and longer, that there was great | 73 affiliated trades councils, with an aggregate membér- 
which has other elements in its composition than| unrest in various parts of the Russian Empire. Re- ship of 900,000. At the Conference last year there 
bond-fide trade unions. Labour representation is one | ferences thereto have been frequently made in ‘‘In-! were 165 trade unions, 76 trades councils, and 969,000 
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members. The figures show a decrease of 14 in repre- 
sentative bodies, and of 59,649 in members. ‘The 
objects are labour representation and the creaticn of 
an independent Labour group. The Conference has 
met this year with the almost certain prospects of a 
general election in the near future, therefore its re- 
solves and decisions have a most important bearing 
upon the strength of parties when the contest takes 
place. The decision, practically, is that all the Labour 
candidates must ‘‘ toe the line” to get the support of 
the Labour Representation Committee, and that they 
must act together in Parliament as a distinct group. 
The ultimate object of such action is to obtain ‘‘ for 
the workers the full results of their labour by the 
overthrow of the present competitive system of 
capitalism, and the institution of a system of public 
ownership of all the means of production, distribution, 
and exchange.” This resolution vroposed by a Lybour 
councillor in West Ham, ‘‘ was agreed to by acclama- 
tion.” What more is to be said? The decree has 
one forth. The constituencies now know what the 
bour candidates are pledged to, and what the 
‘‘ ultimate object” is. As to the means of obtainin 
it, that is another matter. If resolutions coulc 
achieve the object, all would go smoothly and well. 
But in the House of Commons such resolutions 
would find scant support. How are ‘‘all the means 
of production, distribution, and exchange” to be 
acquired ? By purchase or confiscation ? And who are 
to be the captains of industry in the future ? 


The ition of the iron and steel trades in the 
Midineivevatinens in the favourable condition recently 
reported, but improvement is still laggard. In the 
Wolverhampton district business is reported to be 
steady ; quotations are firmly upheld, but no further 
advances in prices are reported. In the Birmingham 
district the run has been chiefly on sheets for corru- 
gated purposes. Generally, it is thought that the 
expectations for the new year are scarcely realised. 
There is a fair amount of work in hand, but new orders 
are not booked so steadily as it was hoped and ex- 
pected that they would be. Customers, moreover, do 
not specify as readily as expected. The situation in 
Russia may have something to do with it, and also the 
uncertainty in the Far East. Then, again, the work of 
regeneration, rebuilding, and extensions in South 
Africa falls short of even the most moderate anticipa- 
tions. All these things help to keep the market quiet 
and work slack. 

In Lancashire there was a comparative lull in iron 
and steel business, but finished iron was steady at full 
quotations. Steel products, especially steel for con- 
structive purposes, were in request, and sheets were in 
demand. There was less competition from the Con- 
tinent and America. It is difficult just now to gauge 
the market, as there has been a slight relapse, owing 

ssibly to political events in Russia and uncertainty 
in the Far East. 


The amalgamation of the Federation of Master 
Cotton-Spinners’ Association and the Bolton Master 
Cotton-Spinners’ Association has been completed, and 
the joint body now represents 30,000,000 spindles. It 
is doubtless well that only one association should be in 
the field. Labour and capital to-day believe in gigantic 
federations ; it may be that peace will be the outcome. 
Let us hope so. 

The coal-miners in the Merthyr district of Svuth 
Wales have decided to tender their notices to leave 
work en masse as a protest against the employment of 
non-union men and of members of the union in arrears, 
unless they comply with the union’s demands. This 
reckless step may have direful results. 


Lord Stanley, the Postmaster-General, has promised 
several reforms in favour of the postmen. ‘The most 
important concession, though perhaps put in a clumsy 
way, is that on reaching marriageable age—that is, 
25 years—they will receive advanced pay at the rate 
of 4s. 6d. per week, which is said to be equal to three 
times the annual increment of ls. 6d. per week. The 
minimum is to be increased in each class, while in the 
lowest class one division is to have an advanced 
maximum. 





In view of the coal strike in Germany, and the 
extra demand for coal generally, the Belgian miners 
have made a formal demand for an advance in wages. 
It is thought that the mine-owners will not con- 
test the demand, as the men have been working at 
a reduction for some time. The French coal-miners 
in the Nord and Pas de Calais districts have decided to 
call together the International Committee to consider 
the crisis. Meanwhile the leaders have issued an 
appeal to the men not to work overtime, so that the 
extra orders placed in France shall not be used to 
cripple the German miners in their struggle. England, 
France, and Belgium are thus acting in practical con- 
cert in support of the German coal-miners. 


ENGINES AT AMERICAN POWER.- 


STATIONS. 


Engines at the Power-Stations, and at the St. Louis 
Exhibition.* : 
By ALrreD Saxon, Member, of Manchester. 

Tue author of this paper, before proceeding to the 
Joint Meeting in Chicago, took the opportunity of visiting 
two of the large power-stations in New York—namely, the 
Manhattan Division Power-House in 74th-street, and the 
Inter-Borough Rapid Transit Power-House (Figs. 1 and 2 
on the two-page plate) situated between 58th and 59th- 
streets. At the former station the plant was seen in full 
operation, but the latter station was not quite completed. 
Both stations are equipped with the Manhattan type 
of combined twin vertical and horizontal compound en- 
ine, Figs. 3 and 4, with a rated power of 7500 indicated 
orse-power, but — of developing 50 percent. over- 
load when required. As a comparison of the engines in 
the two stations may be of interest, a summary of the 
principal sizes is given in the following table. 


Mahattan. Fe 
74th-street. 58th-street. 
Diameter of high-prezsure cy- 
linders... -* Ca 44 42 
Diameter of low-pressure cy- 
linders... st ~s | 88 i 
Ratio of cylinders . 4tol 419tol 
Stroke... its <= 60 
bs) ea revs. per min. 7 7 
Steam pressure at throttle Ib. 150 175 
Indicated horse-power at best 
efficiency _... es we 7500 7500 
Diameter of low - pressure 
piston sass i, 8 10 
Diameter of high - pressure 
iston rods ... | 8 10 
Diameter of crank-pin ” 18 20 
Length of i 2s 18 18 
''ype of low-pressure valves... Double Single 
rted rted 
wih png —_ 
o of ae - = rliss (4) t 
Diameter of shaft in jour- - 
nals... ee we 34 34 
Length of journals... a 60 
Diameter of shaft in hub of 
revolving element ... in. 3775 37 fy 
The guarantees under which the main engines for the 
Rapid Transit Company are being furnished, and which 


will govern their acceptance by the purchaser, are in sub- 
stance as follow:—1. The engine will be capable of 
operating continuously when indicating 11,000 horse. 
power under the conditions of steam-pressure and speed 
mentioned, and a 26-in. vacuum, without abnormal wear, 
jar, noise, or other objectionable results. 2. It will be 
suitably proportioned to withstand in a serviceable 
manner all sudden fluctuations of load, as are usual and 
incidental to the generation of electrical energy for rail- 
way purposes. 3. It will be capable of operating with an 
atmospheric exhaust with 2 lb. back-pressure at the low- 
pressure cylinders, and when so operating will fulfil all 
the operating requirements, except as to economy and 
capacity. 4. It will be proportioned so that, when occa- 
rion shall require, it can be operated with a steam-pressure 
at the throttles of 200 lb. above atmospheric pressure, 
under the mentioned conditions of the speed and vacuum. 
5. It will be proportioned so that it can be operated with 
steam-pressure at the throttle of 200 lb. above atmospheric 
pressure, under the before-mentioned conditions as to 
speed when exhausting in the atmosphere. 6. The engine 
will operate successfully with a steam-pressure at the 
throttle of 175 1b. above atmosphere, should the tempera- 
ture of the steam be maintained at the throttle at from 
450 deg. to 500 deg. Fahr. 7. It will not require more 
than 12} 1b. of dry steam per indicated horse-power per 
hour when indicating 7500 horse-power at 75 revolutions 
per minute, with the vacuum of 26 in, at the low-pressure 
cylinders, with a steam-pressure at the throttle of 175 lb., 
and with saturated steam at the normal temperature due 
to its pressure. The guarantee includes all of the steam 
used by the engine or by the jackets or reheater. 

The weight of the revolving field is about 35,000 Ib., 
which gives a fiy wheel effect of about 350,000 1b. at a radius 
of gyration of 11 ft.; and with this flywheel inertia the 
engine is designed so that at any point on the revolvin 
element shall not, in operation, lag behind or forge ahe 
of the position that it would have if the s were ab3o- 
lutely uniform, by an amount greater than one-eighth of 
a natural degree. 

In regard to the chances of increased wear in the bear- 
ings due to the all-round character of the pressures on the 
crank-pin, the author does not consider that there are 
chances of increased wear, owing to the fact that there are 
two separate connecting-rods connected to the one pin, 
one being connected to the horizontal, and the other to 
the vertical cylinder ; and while the pressure on the pin 
is fairly constant, due to the four separate steamin 
impulses from the two cylinders in one revolution, still 
the pressure un each rod is variable, allowing the lubricant 
the same opportunity of keeping the pin cool and prevent- 
ing wear, asin the case of any other double-acting type 
of engine. Provision in this case has, however, been made 
for dealing with wear, by the adoption of adjustablestra 
for the crank-pin end of connecting-rods, instead of the 
marine style of construction. 

The power-house (1lth-avenue and 58th-street) of the 


* Paper read before the Institution of Mechanical 
Engineers, January 20, 1905. 





Inter-Borough Rapid Transit Company, Figs. 1 and 2, 
is designed for a plant of a capacity of niore than 
130,000 horse-power, and will, when completed, be t 
largest power plant of the kind in the world.’ The plant 
is divided into six sections; five of these sections will' be 
completed immediately, and will include a turbine section. 
The equipment of each comprises two main engines with 
barometric condenser sets, two circulating water-pumps, 
two boiler feed-pumps, and one stack, and provision is 
made for the installation of economisers, The turbine 
section is designed to accommodate four 1250-kilowatt 
steam-turbines and one large steam-engine unit similar to 
the units in the other sections. Thissection alio is fitted 
with the uisite auxiliary engines,’ pumps, heaters, 
&c. The boilers are of the Babcock and Wilcox type, 
having 6000 square feet of heating surface each, and are 
built to carry a working pressure of from 175 Ib. to 200 Jb. 
The majority of the boilers are stoked by hand, but in 
some cases mechanical stokers have been installed. Also 
some of the boilers are equipped with superheaters, the 
superheated steam being intended to be used largely for 
the turbine section. 

The Engines at the Exhibition —At the time of the 
visit to the Exhibition, the exhibits in the Machinery 
Hall were not in a completed condition, but the niost im- 
portant of the steam-engine exhibits were completed and 
could be seen under varying conditions of load. The most 
extensive and imposing exhibit was the up of four 
cross-compound vertical engines by Westinghouse, Church 
Kerr and Co., made at the Pittsburg Works, connected 
to alternating-current generators of 2000 kilowatts. The 
high-pressure cylinders were 38 in. in diameter,.and the 
low-pressure cylinders 76 in. in diameter, the stroke being 
4 ft. 6 in, and the revolutions 83. These engines were 
not of unusual or extraordinary size for power-station 
work; they were rated at 3200 indicated horsé-power, 
giving a total for the complete installation of 12,800 indi- 
cated horse-power. It may be noted that these engines 
were connected to barometric condensers. 

Next in order of size, but surpassing it in interest, 
novelty, design, and mechanical skall, and in the attention 
it attracted, was that of the Allis-Chalmers Company,who 
exhibited a combined horizontal and vertical 5000-indi- 
cated horse- power compound engine, Manhattan type 
(see ENGINEERING of June 24, 1904, page 890). They 
have named it the ‘* Big Reliable,” and it is undoubtedly 
the largest two-cylinder engine that has ever been ex- 
hibited ; in fact, the makers claim that it is the la t 
two-cylinder engine ever built. It is capable of develap: 
ing 8000 indicated horse-power, and is connected to a 
Bullock generator—3500 kilowatts, 6600 volts, twenty- 
five cycles, three phase. It is a single-crank engine, and, 
owing to the placing of the pa me makes four impulses 
per revolution ; the crank-shaft is not prepared: for the 
addition of another unit, but, if this size of engine were 
constructed of the twin type, 10,000 horse-power could ‘be 
developed from one unit, or a maximum load of. 16,000 
Lorse-power. The high-pressure cylinder is horizontal, 
44 in. in diameter, and the low-pressure cylinder is ver- 
tical, 94 in. in diameter, the cylinder ratios being 44 to 1, 
stroke 60 in., steam pressure 150 lb., speed 75 revolutions 
per minute. The flywheel is 25 ft. in diameter, and weighs 
300,000 Ib, The shaft is hollow, 37 in. in diameter, and 
weighs 61,000 lb.; the weight of the crank, which is of the 
fan-tail type, is 32,000 lb., and the weight of tle revolving 
parts is given at 514,000 1b., the total weight of the engine 
and generator being 720 tons. The height of the engine 
above foundation is 39 ft. 2in., and the length over all 
39 ft. This oy and generator supplied ‘current for 
120,000 electric lamps, for the decorative lighting of the 
World’s Fair, and current for operating the electric cars 
of the St. Louis Transit Company. This engine is also 
connected to a barometric condensing plant. 

Next in size and importance is the Hamilton Corliss 
Engine Company’s cross-compound vertical engine con- 
nected to a 1500-kilowatt generator ; the engine is rated 
at 2250 indicated horse-power, and works at 83 revolutions 

r minute—the same speed as the Westinghouse engines. 

t is designed on the Allis vertical model, and is con- 
nected to a surface-condenser. 

The Brown Corliss Engine Company exhibit two cross- 
compound vertical engines connected with generators’ of 
800 horse-power and 600 horse-power respectively. These 
engines bear evidence of the influence of the Allis design 
being a predominant factor in American engineering. 

Still dealing with the vertical type of engine, reference 
may be made to the Willans Engine Company’s triple- 
expansion engine of 1000 indicated horse-power. . It was 
arranged to run at a speed of 277 revolutiona, and was 
finished in the well-known style of the English firm. The 
Delaunay Belleville Company were installing, at the time 
of the author’s visit, one of their type of high-speed 
engines, but it was not quite completed. 

he horizontal type of engine was in evidence at the 
Exhibition, although this type has not been adopted for 
the generation of electricity in the large power-stations, 
with the exception of the Allis plan of utilizing it in 
combination with the vertical type. Some good examples 
were exhibited of engines of moderate size, including a 





tandem-compound, of excellent finish and workmanship, 
of 1000 indicated horse-power, designed to run at 94 revo- 
| lutions per minute with a 50-in. stroke, exhibited by the 
| Belfort Société Alsaciennes of Mulhouse. Other types of 
horizontal engines were exhibited by the Lane and 
| Bodley Company, and the Greenwald Chanetie. of Cin- 
| cinnati, both being of the cross-compound type. These 
| engines, along with one exhibited by the Murray Iron 
| Works, which was a single-cylinder Corliss engine, and a 
tontoep-compennd Fleming engine, 4-valve, made by the 
Harrisburg Engine nee, all of about 1000 horse. 
| power each, furnished the current for the intramural 
|railway service of the World’s Fair. The Buckeye 
ngine Company also exhibited a cross-compound hori- 
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zontal engine of 1000 horse-power. The engines were 
loca principally in the Western Section of the 
Machinery Hall, and probably aggregated about 40,000 
indicated horse-power as a maximum. y 

, In concluding this brief paper, the author would like 
to add that the Engineering Section of the St. Louis 
Exhibition proved to be rather disappointing after the 
visits the authér had made to the large power-stations in 
New York. These stations were constructed on an im- 
pressive scale, and gave a far better idea than the Exhibi- 
tion of the ability and resources of American ens 
to deal with the great power problems with which they 
are confronted, candaiy in such a city as New York. 
Without expressing any opinion as to the suitability and 
merits of the steam-turbine versus the steam-engine for 
power-station work, he might say that the evolution in 
the development of the steam-engine for this purpose has 
resulted in the introduction of a class of engine which is a 
compromise between the two well-known types—namely, 
the combined horizontal and vertical compound engine 
known as the Manhattan type, because of its being first 
introduced in the Manhattan power-station. This is a 
type which meets with his entire approval, for space occu- 
pied, for evenness of turning effort, for accessibility for 
overhauling and repairs, and for the placing of the cylinders 
to prevent undue wear ; these and other advantages com- 
bined make this type unequalled for this special purpose. 
The application of the barometric type of condensers 
at the stations visited, and at the Exhibition, was a proof 
that this condenser is giving excellent results. The 
engineering section of the Exhibition also suffered in the 
fact that whilst it was fairly representative of American 
engineering, it would not compare in interest and educa- 
cational value with the Paris Exhibition of 1900, which 
was much more extensive and altogether more represen- 
tative of the general engineering skill and practice of the 
world. With regard to the finish of the engine exhibits, 
they did not quite come up to the standard of European 
exhibitions. 








SHRINKAGE TROUBLES AND METHODS OF 
** FEEDING.’’* 
By Tuomas D, West. 


A oasTING that is not sound is weakened in a way that 
makes it impracticable to apply any formula to ascertain 
its strength. The extent to which such unsoundness 
affects the life of the casting depends chiefly upon the 
location of the defects. In some cases unsoundness may 
not be of great importance, while in others it may be so 
serious as to unfit the casting for use ; but discrimination 
in this respect must be left to experience and judgment. 

Unsoundness in castings is produced by one of three 
things: a blow-hole, dirt-hole, or shrinkage. Rarely 
if ever, are two of these factors combined. “The unsound 
spot must be produced distinctly by either gas, dirt, or 
cbxinkage. However, it is possible for dirt to lodge in a 
section that would also shrink. I dwell on this feature 
because I believe it will assist in forming correct opinions 
as to the cause of any unsoundness to be found in 
castings. 

Shrinkage as Distinct from Dirt-Holes or Blow-Holes.—-A 
few days before writing this paper I received a defective 
section of a valve a. - and was asked to indicate the 
cause of the defect. is special valve casting had to 
stand several hundred pounds of hydraulic pressure test, 
which, when applied, caused a leakage or sweating of the 
casting at the pouring gate section. The parties sending 
this sample were at a loss to know whether the porous 
condition was due to shrinkage or dirt. They seemed 
sufficiently experienced to know it must be one or the 
other, and their doubt was natural, since it was difficult 
for the eye alone to discern which it was. The first thing 
I did was to apply a magnifying-glass. This enabled me 
to be very emphatic in attributing the trouble wholly to 
shrinkage, and I-wrote them that if they would change 
their pouring gate to a lighter section, I believed their 
trouble would cease. I heard no more from them. 

Examination by the glass showed the section that 
leaked to be of an open, stringy structure, reminding one 
of a lot of peas tied together with very fine thread. The 


shrinkage evils in castings. At aoe we have no terms 
or symbols to designate one method from another, and it 
appears to me that to have symbols that can be univers- 

y applied would prove of service to all interested. The 
terms I offer to cover the present different forms of general 
feeding are :—1l. Interior rod-feeding ; 2. Exterior rod- 
feeding ; 3. Statical-pressure feeding; 4. Chill-feeding ; 
and 5. Compression-feeding. The first and second terms 
may be used in some cases with the word ‘‘rod” omitted. 
The question of symbols is taken up at the close of this 

r.° 

" t is surprising how few moulders and founders com- 
prehend the difficulty of making a bulky casting perfectly 
solid throughout its yi and it is to said that while 
skill in placing proper feeding-heads and in feeding can 
accomplish much in avoiding the evils of shrinkage, there 
are forms that baffle the most skilled attempts to make 
perfectly solid castings. 

Difficulties in Feeding and Rate of Cooling.—The great 
difficulty in obtaining a perfectly solid body in many 
forms of bulky castings is due to the exterior part solidi- 
fying before the interior, and the impracticability often- 
times of conveying to the part solidifying last the hot 
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open spaces were entirely free of any dirt, whereas the 
solid section of the casting was of a close uniform density. 
There was not the least sign of dirt being contined between 
the spaces or open grains of the iron. Some might refer | 
the trouble to confined gases causing blow-holes. These | 
do not exist as an open-zrained, stringy structure, as in 
some forms of shrinkage. Any sponginess or holes due to 
gases appears in cavities surrounded with a struc- 

ture denser than that adjoining the defects ; and the sur- 
face of blow-holes often appear as smooth and dense as 
the interior of a piece of blown glass. In fact, the forma- 
tion of holes by expansion of air or gas is upon the same 
principle. Molten iron or glass is easily separated by air 
or pressure, oe void space before solidification, 
and molten iron will liberate gases to a certain decrease 
in its temperature, just as air can escape from water before 
it freezes. Let one fasten the ibove facts in his mind, and 
there should be no difficulty in determining whether a 
defect is by dirt, confined gases, or shrinkage. 

Symbols for Methods of Treating Shrinkage.—In present- 
ing this question of shrinkage, I am reminded of the 
excellent paper on this subject presented to you last 
March by Mr. Herbert E. 


ield. Shrinkage has been 

tly discussed both in the shop and Press, and it is 

ifficult to bring out much original matter; however, I 

believe I have a few new thoughts, the consideration of 
which should prove = 

There are several different methods for preventing 





* Read before the New England Foundrymen’s Associa- 
tion, Boston, Mass. | 
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metal that will fill the void space left and replenish the 
shrink: In the solidification of a casting the radia- 
tion of heat is greatest upward. The bottom and sides 
will solidify to a greater depth than the uppermost or top 
body before the whole has me solidified. As an ex- 
ample, a cube casting, as in Fig. 1, would have the part 
last to solidify at about the height seen at A. If the one 
feeding such a casting can maintain open communication 
between the hottest A and that of the feeding-head 


| at B until A has solidified, he can produce a solid casting ; 
| otherwise he will fail. i i 


What works against reaching A 
with occasional supplies of hot metal in such castings is 
the early cooling off of the top body at C. It is difficult 
to keep it in a liquid state to the same length of time that 
the metal is liquid in the more central section at A. This 
is generally accomplished by the use of what is termed a 
“‘feeding-rod,” seen at D, Fig. 2. This is kept in motion 
up and down as well as sidewise. Its action keeps mixing 
the metal in the feeding-head E with that in the interior 
of the casting. This “interior rod-feeding” applies to 
all forms of feeding where feeding-heads are placed 
directly upon the top or cope surface of a casting. 





Interior Rod-Feeding.—Interior rod-feeding secures a 
pean. solid casting, providing the person working the 
eeding-rod D can keep a liquid communication between 
a feeding-head and the interior of the casting, or that’ 
part last to solidify. To do this, as all experienced 
moulders know, requires the greatest care and skill, and 
it is to be said that without these more harm than good 
can be done. The great difficulty with this method of 
feeding isin keeping the passage for fresh supplies of hot 
metal open until the hot spot A has solidified. The term 
‘hot spot” was first brought out by a writer in the 
Foundry several years back. The cost of chipping off 
large feeding-heads, and the great danger of cracking 
some castings in doing so, cause most persons to use 
smaller feeding-heads as a rule than should be employed. 
Were it possible to have feeding-heads as large as the 
body to be fed, similar to the feeding-heads for cannons, 
plain shafts, &c., seen at Fig. 4, there would be little 
difficulty in obtaining a solid interior in bulky castings. 

Exterior Rod-Feeding.—In taking 4 the exterior rod- 
feeding, which covers all that class of work having the 
feeding head E set to one side of the casting and a con- 
nection cut between the two as at H (Fig. 3), a feeding- 
rod D is generally used, the same asin Fig. 2. The main 
difference between the Fig. 2 and Fig. 3 plans lies in the 
latter never permitting the feeding-rod-to penetrate the 
casting or its ‘‘ hot spot.” This militates greatly against 
obtaining a perfect solid casting, unless the feeding-head 
E and connection H are as bulky as the casting; and 
even then the earlier solidification of the sides ahead of 
the upper centre body of the casting will prevent the, 
connection H from conveying metal to the ‘‘ hot spot” A. 
However, it is to be said that exterior rod-feeding, in the 
hands of the majority of moulders, can be generally relied 
upon to give a more solid casting than the interior rod- 
feeding of Fig.3; at least, there will be more of the external 
appearances of soundness in rough castings by the plan of 

ig. 3 than by that of Fig. 2, whatever may be the internal 
conditions of the ‘‘ hot spot.” Some years back a writer 
in the American Machinist stated that he could make solid 
castings without feeding, or ‘‘ pumping,” as a few call it. 
He must have been deceived by external appearances, or 
well acquainted with the deceptive qualities of exterior 
feeding, and wanted others to accept external appearances 
to verify his claims. 

Staticul-Pressure Feeding.—This third form includes 
all that class of feeding involved in the casting of cannon, 
shafts, rolls, &c., cast on end, where the feeding-head is 
often made the same area as the casting, or larger, extend- 
ing it so that the whole may often appear like one casting 
without a feeding-head when taken from the mould. The 
principle involved is seen in Fig. 4. Here the shaft casting 
wanted is 9 ft. long, having a feeding-head of 3 ft. long 
to make the casting solid. At A is seen the hot spot, or 
the body from which the metal descends to supply the 
shrinkage of all below it. In depending upon self-feeding, 
long feeding-heads are necessary, and it is generally 
advisable to feed with a rod a few moments after adding 
fresh supplies of hot metal in the head, and this should be 
kept well covered with blacking dust, &c., ta prevent the 
escape of heat as far as possible after every addition of 
new metal, and a few rod feedings. i 

In the case of rolls that have the neck K:smaller than 
the body, in connection with wabblers P, it is very neces- 
sary, if employing ee to use one after every 
fresh supply of hot metal, in order to feed up the hot 
spot A; and at the latter end of the feeding the rod must 
be constantly used with the greatest skill, otherwise 
shrink-holes or sponginess will be found imthe neck at R 
when finishing the rolls. Especially is this’ true of rolls 
having large ies and small necks. Wabblers in roll 
moulds are so effective in closing up the connection be- 
tween the body K and head D, to prevent new metal 
reaching the hot spot A, that some roll-founders have left 
them out to be machined, to form after cutting off the 
feeding-head. Where the wabblers are omitted, some de- 

nd almost entirely on self-feeding of the head, by covering 
it well with blacking dust after every fresh supply of hot 
metal. In fact, this is often much safer than depending 
on the majority of moulders to make rolls solid by work- 
ing a feeding-rod. 

The secret of making solid rolls is to keep reaching the 
hot spot with fresh supplies of hot metal until it has solidi- 
fied, and he that can best do this will be least likely to 
find shrink-hole or sponginess at R, when finishing the 
rolls, or the neck breaking off when they are in use. Many 
moulders think that as long as they can keep the top and 
neck body of their feeding-heads in a liquid state 
they are doing all that is necessary ; nevertheless, these 
remarks on the advisability of reaching the hot spot with 
all the hot metal possible, as as keeping the of 
the feeding-head good and hot, should cause some to do a 
little deeper thinking. 

Chill Feeding.—This method is one which seeks to 
prevent the formation of a hot spot, and consists in form- 
ing of iron any section or part of a mould for a casting 
that gives trouble from shrinkage, forming in sand all 
other parts of the casting. Thechill, or ‘‘chiller,” as more 
recently termed, causes the part or parts that would be 
among the last to solidify, if formed of sand, to solidify 
in closer unison with the lighter parts that would draw 
metal from it, to supply their shrinkage. This is of late 
origin, and many use the method to good advantage. 

Compression Feeding.—This embodies complex propor- 
tions in thickness of castings and forms of cores, or core- 
irons, as well as any compression methods that may be 
used. The expansion of the cores by reason of the rods 
in them may so great as to compress or drive the 
metal from heavy parts to supply the shrinkage of light, 
so as to decrease the body in which the hot spot would 
be created, were there not a pressure to compress such 
heavy parts into less space. his expansion of cores or 
rods has been known to drive metal back out of risers, 
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and cause castings to come larger than the pattern from 
which they were made. ; 

Symbols of Feeding Methods.—With the proper advance 
in founding it would be of advantage to have signs as 
well as words to designate feeding methods. In making out 
orders for casting, steel or rubber stamps could be used to 
mark on orders, or chalk to mark on patterns, any methods 
designated in Nos. 1 to 10, Fig. 6. The foreman would 
thus have better assurance of moulders following his 
desires in the choice of methods. If the foreman takes 
no interest in the matter, but leaves it with the moulder 
to do as he pleases, as many do, the knowledge that order- 
blanks have provision for shrinkage symbols should cause 
him to recognise it as. something he should study more 
and of which he should. have better control. The size 
of feeders and their position can be marked on the pat- 
tern, and if cross-bars, &c., wi!l not permit their attach- 
ment at the place designated, then the moulder will feel 
called upon to consult t' oie ty instead of going ahead 
regardless of results, as too m&iny do. . 

Drawings may also be marked in some cases with a 
symbol of the best method to insure.sufficient solidity of 
the casting: If. the existence of terms and symbols to 
designate different methods of feeding did no other good 
than to cause designers and draughtsmen to study the 
subject of shrinkage, and thus make designs that would 
aid in securing solid castings, a good work would be done. 

It is intended that the symbols opposite each other, as 
No. 1 and No. 2,-will indicate the same method of feed- 
ing. The only differences are that one form is simpler, 
and takes less space.than the other, and that the larger 
symbol shows. the hot. spot, which might in some cases 
attract more attention to the necessity of good long feed- 


ing. 

‘Whether the terms and symbols given herein are 
adopted by any, this paper may be of efit in causing 
recognition of the different methods that can be em- 
ployed, and thus decrease the evils of shrinkage, giving 
us sounder castings and insuring greater use of cast iron 
products—a consummation which those interested should 
aid as much as possible. 








Beteian Coat Exports.—The exports of coal from 
Belgium last year amounted to 5,606,390 tons, ascompared 
with 4,923,368 tons in 1903. The exports to France 
figured in these totals for 3,692,312 tons and 3,654,834 tons 
respectively. The exports of coke from Belgium last year 
were 879,798 tons, as compared with 841,142 tons in 1903. 
The exports to France figured in these totals for 471,677 
tons and 494,065 tons respectively. The great strike in 
the German coal trade is likely to considerably increase 
the demand for Belgian coal in Germany, and if this is 
the case, rather heavy stocks of Belgian coal which had 
accumulated will be materially decreased. 





New Dock ror SourH SHrELps.—A large new dock, 
constructed at Wapping - street, South. Shields, for 
Messrs. Brigham and Cowan, has been formally opened. 
The first ship to use the dock was the Bucknall liner 
Johannesburg, a vessel 350 ft. long and 47 ft. broad, with 
a gross registered burthen of 4400 tons. The new dock, 
which is situated in close proximity to the Direct Ferry 
landing, has been under construction for four years. It 
was exeavated and built by Mr. H. M. Nowell, of Leeds, 
from the designs of Mr. J. Thompson, civil engineer, 
Newcastle-on-Tyne. One of the largest and deepest 
docks on the river, it.is capable of accommodating a 
vessel 400 ft. in length by 72 ft. broad and 30 ft. deep, and 
it will permit of a steamer being docked or undocked at 
any stage of the tide. At high tide the depth of water 
at the dock sills is 24 ft. There is also a commodious 
quay frontage of 750 ft., which will enable a steamer over 
400 ft. in length to be berthed alongside the jetty with- 
out interfering with the dock entrance. 





SuBMARINE TELEGRAPH ENTERPRISE.—The revenue of 
the Anglo-American Telegraph Company for the second 
half of 1904 was 188,501/., this total including 2536/. 
brought forward from the previous account. The com- 
—- traffic receipts showed an increase during the past 

alf-year of 8720/., as compared with the half-year ending 
December 31, 1903. The working expenses, including 
those. of the me steamer Minia, pensions, &c., 
amounted to 70,306/., ma | an increase of 2561/. as 
compared with the corresponding period of 1903. The 
amount carried to the renewal fund for the past half year 
was 10,000/., while 15,153. was received from renewal 
fund investments. The amount charged to the renewal 
fund for the cost of cable, and the charges .of shi 
employed in repairs during the past half year was 26,779I. 
A charge of 13,681/. was also.made against the fund for 
special repairs to the steamer Minia, and the fund was 
further debited with 34427. for charges attending a change 
of investments. The fund was, accordingly, reduced from 
987;676/. at the close of June, 1904. to 968,9287. at the 
close of December, 1904. The final balance available for 
dividénd for the past half year was 108,194. The divi- 
dends declared for the year ending December 31, 1904, 
are at the rate of 54 per cent. per annum upon the pre- 
ferred ordinary stock, and 2} per cent. per annum upon 
the ordinary stock ; nothing is proposed to be distributed 
upon the deferred stock, which has received nothing since 
1903. The value of cable in stock at the close of 1904 is 
returned at 26,285/. The amount expended during the 
past half year for the maintenance of land lines, instru- 
ments, and instrument stores, was 3745/. The dividend 
paid upon the preferred ordinary stock for 1903 was at the 
rate of 6 per cent. per annum, while the dividend upon 
the ordinary stock for 1903 was at. the rate of 3/. 4s. per 
cent. per annum, 





LAUNCHES AND TRIAL TRIPS. 


Strathclyde Sceumship Company, Limited. The dimen- 
sions of the vessel are:—Length, 364 ft.; beam, 45 ft.; 


Messrs. Earle’s Shipbuilding and Engineering Company, | and depth, moulded, 27 ft. 9in. The niechinery - —e 
of Sun- 


Limited, Hull, launched from their y: 


ard on Thursday, | constructed by Messrs. George Clark, Limi 


the 12th ult., the Laura, a steam trawler, built to the | derland, and the cylinders are to be 244 in., 40 in., and 
order of Messrs. Moodys and Kelly, Grimsby, for the 66 in. in diameter, with a 45-in. stroke, driven from 


Fleetwood Steam Fishing Company, Limited. 


Her | two large 180-lb. pressure boilers, fitted with Howden’s 


dimensions are 126 ft. Sin. by 22 ft. by 12 ft. 10} in. | system of forced draught. 


moulded, and she will be fitted with triple-expansion 
engines having cylinders 12} in., 22 in., and 36 in. in 
diameter, with a 24-in. stroke, supplied with steam from 
a large steel boiler working at 180 lb. per square inch. 


On Saturday, the 14th ult., the s.s. Eftikhia, which 
has been built for Mr. Ambatielos, of Seen areeen, 
by Messrs. Swan, Hunter, and Wigham-Richardson, 
Limited, Wallsend-on-Tyne, was taken out to sea for her 
trial trip. The vessel is of the following leading dimen- 
sions:—Length, 341 ft.; bearh, 49 ft.; depth, moulded, 
25 ft. 3in. She has been built to take Lloyd’s highest 
class, and carries a dead-weight cargo of about 5600 tons 
ona draught of 21 ft. 6 in. The machinery is by the 
North-Eastern Marine Engineering Company, and con- 
sists of a set of triple-expansion engines, having cylinders 
23 in., 38 in., and 64 in. in diameter, with a 45-in. stroke, 
steam being supplied by two single-ended boilers, 
15 ft. 9in. by 10 ft. 6 in., working at 180 Ib. pressure. 
On the trial trip a speed of about 94 knots was obtained, 
the vessel being fully loaded. 


On Monday, the 16th ult., the steel screw steamer 
Leander, built by Messrs. William Gray and Co., Li- 
mited, for Messrs. Scaramanga Brothers, of London, 
eng on her trial trip. She has been built to 

loyd’s highest class. Her principal dimensions are :— 
Length over all, 342 ft.; breadth, 47 ft. 6 in.; and depth, 
22 ft. 6in, Triple-expansion engines have been supplied 
from the Central Marine Engine Works of the builders. 
The cylinders are 24 in., 38 in., and 64 in. in diameter, 
with a stroke of 42in., and there are two steel boilers 
adapted for 180 lb. pressure per square inch. A strong 
gale was blowing and a very heavy sea running at the 
time, so that it was not possible to make the usual speed 
trials ; but under these unfavourable conditions the ship 
and machinery behaved well, and no hitch occurred on 
the run south to Grimsby. 

The twin-screw steamer Clacton, a fast cargo vessel, 
built to the order of the Great Eastern Railway Com- 

any by Earle’s Shipbuilding and Engineering Company, 

imited, Hull, was taken on her official trial on Wednes- 
day, the 18th ult. The vessel, being completely finished, 
equipped, and with her full contract = 5 on , left 
the Hull Roads at 6.30 a.m., and proceeded to the 
measured mile course off Withernsea, where the trial 
took place. The mean of six runs over the measured 
mile gave a speed of 144 knots, being one-third of a knot 
in excess of the contract requirements. After the com- 
pletion of these runs the vessel steamed to Flamborough, 
and thence as far north as Whitby High Light, after which 
she was brought back to the Spurn ne, at which 
pt the long-distance trial of 120 miles, provided for 

y the contract, was completed. During the whole of 
this run the revolutions were fully maintained, and at 
times increased, and the speed, after being adjusted for 
the tide, which was practically against the vessel the whole 
of the distance run, was 14.6 knots, the excess over the 
measured mile being no doubt attributable to the deeper 
water on the return course. ‘ 


On Saturday, the 21st ult., the Blyth Shipbrilding 
Company, Limited, launched from their Shipbuilding 
and Graving Dock Works the steel screw-steamer Iberia, 
built to the order of Messrs. John Hall, Jun., and Co., 
London, for their general Mediterranean trade. The 
dimensions are 290 ft. by 39 ft. 6 in. by 20 ft. 9 in. 
moulded, to Lloyd’s highest class (special survey), and to 
Board of Trade requirements for nger certificate. 
pete PY my engines and two ilers will be 
supplied by the North-Eastern Marine Engineering Com- 
pany, Limited, Sunderland. 


On Saturday, the 2ist ult., Sir Raylton Dixon and 
Co., Limited, launched from their Cleveland Dockyards, 
Middlesbrough, a steel twin-screw passenger and cargo 
steamer, the San Miguel, built to the order of the Empreza 
Insulana de Navegacao 4 Vapor, Lisbon. She is built to 
Lloyd’s 100 A 1 class. Her principal dimensions are :— 
313 ft. by 42 ft. by 27 ft. moulded; her dead-weight 
carrying capacity is about 3200 tons on a light draught. 
Twin screw engines will be fitted by the North-Eastern 
Marine Engineering Company, Limited, Sunderland, 
the cylinders being 18} in., 30 in., and 50 in. in diameter, 
with a 36-in. stroke, me with steam by two large 
single-ended boilers, working at 180 1b. pressure, and fitted 
with Howden’s system of forced draught. 











The new to o-boat destro:er Wear was launched 
on Saturday, the 21st ult., from the shipbuilding yard 
of Messrs. Palmers’ Shipbuilding Company, Jarrow-on- 
Tyne. She is the second of three similar vessels which 
the firm is constructing for the Admiralty. The first of 
the three, the Ure, is nearing completion ; and the third, 
the Swale, is on the stocks. ‘They are of a stronger 
build than the earlier type. The Wear is 225 ft. lon 
and 23 ft. 6 in. -b - Her engines, fitted with 
Palmers’ system of forced lubrication, will indicate 7000 
horse-power. She will carry two 12-pounder and five 
6-pounder guns. 





On Monday, the 23rd ult., Messrs, Short Brothers 
launched from their yard at Pallion, Sunderland, the 
s.s. Delmira, Lloyd’s 100 Al, built to the order of the 





On Monday, the 23rd ult., Messrs, W. Doxford and 
Sons, Limited, launched the large turret-deck steamer 
Clan Maclean from their yard at Pallion. The vessel is 
built to the order of the Clan Line Steamers, Limited 
(Messrs. Cayzer, Irvine, and Co.), Glasgow, ard is a 
duplicate of several vessels already launched, and of 
others in hand, for the same firm. The length is 405 ft. ; 
breadth, 50 ft.; moulded depth, 29 ft. ; dead - weight 
capacity, 7000 tons; classification, British Corporation 
highest. Messrs. Doxford have supplied the engines; 
with cylinders 274 in., 454 in., and 75 in. in diameter ; 
stroke, 54 in; also the three boilers, 14 ft. 8 in. in dia- 
meter and 11 ft. 9 in. in length. 





The passenger steamer La Madona was launched on 
Monday, the 23rd ult., by Messrs. Swan, Hunter, and 
Wigham-Richardson, Limited. She is being built for 
the Richmond Steamship Company, Limited. The 
steamer is of steel and fitted with twin screws. She 
is 430 ft. inlength between perpendiculare by 48 ft. beam, 
and is being built to take the highest class in the Bureau 
Veritas Register. The vessel is to be propelled by twin 
screw triple-expansion engines, which are also being con- 
structed by Messrs. Swan, Hunter, and Wigham-Richard- 
son, Limited, and are expected to drive the vessel ‘at a 
speed of 16 knots. 





Messrs. William Denny and Brothers, Dumbarton, 
launched on Monday, the 23rd ult., the steel twin-screw 
steamer Hythe, built by them for the South-Eastern and 
Chatham Railway Company. The moulded dimensions 
of the vessel are 195 ft. by 28 ft. by 15 ft. She has been 
specially designed to suit the requirements of the com- 
oh cross-Channel cargo service between Dover and 

alais and Folkestone and Boulogne. As much of the 
cargo carried is of a bulky nature, the vessel has excep- 
tionally large hatchways, fitted with powerful winches. 
The space underneath the bridge is arranged for the 
accommodation of horses, portable stalls of special con- 
struction being fitted to insure their safe transit. The 

ropelling machinery, which is being supplied by. Messrs. 
mny and Co., Dumbarton, will be of sufficient power to 
“give a speed of at least 15 knots on service. 

Two submarine vessels of *‘B ” type were launched on 
Monday, the 23rd ult., from the yard of Messrs. Vickers 
Sons and Maxim, Barrow-in-Furness, for the British 
Admiralty. These boats are larger than those of “‘A” type, 
and are differently constructed. They have greater speed, 
and can be more readily submerged. They have also 
greater power, and are easier to handle. 


On Tuesday, the 24th ult., « handsomel 
steel screw trawler was launched from the ahi building 
yard of Messrs. Cochrane and Sons, Selby. The prin- 
cipal dimensions are :—122 ft. by 21 ft. 9 in, by 11 ft. 3 in. 
depth of hold. The vessel has been built to the order of 
the Grimsby Alliance Steam Fishing Company, Limited, 
of Grimsby, and is being fitted with powerful triple- 
copes engines by Messrs. Charles B. Holmes and 

‘o., Hull. 


Messrs. Napier and Co., Limited, Yoker, launched on 
Wednesday, the 25th ult., the steel screw steamer 
Buda II., built to the order of the Royal Hu i 
Sea Navigation Company “ Adria,” Limited, of Fiume. 
The principal dimensions of the vessel are:—Length 
between an, 315 ft.; breadth, 41 ft. 9 in.; 
depth, moulded, 23 ft. 9 in., with a gross tonnage of about 
2500, and a dead-weight of 7500 tons. The vessel has been 
built in excess of Lloyd’s 100 A 1 spar-deck class.. The 
engines are by Messrs. David Rowan and Co., Glasgow, 
and will have cylinders 20} in., 35 in., and 594 in in dia- 
meter, with a 42-in. stroke, supplied-with steam from two 
large single-ended boilers for a speed of 10 knots loaded. 


The steel screw tug Lynx, built to the order of Mr. 
Thomas Milward, of Swansea, for service in that port, 
was launched on Thursday, the 26th ult., from the Ayr 
Yard of the Ailsa Shipbuilding Company, Limited. She 
is 80 ft. long, 16 ft. breadth, moulded, and 9 ft. 6 in. 
depth, moulded, and will be fitted with compound sur- 
face-condensing engines by Messrs. Colin Houston and 
Co., Glasgow. 


modelled 











The new combined bucket and pump hopper-dredger 
Murihiku, built by Messrs. Wilham Simons and Co. 
Limited, of Renfrew, to the order of the Agent-General 
for New Zealand, has completed her contract dredging 
and steaming trials with most satisfactory results, not- 
withstanding the fact that they were carried out in very 
boisterous weather and rough water. At the bucket- 
dredging trials the hopper was completely filled in 25 per 
cent. less time than stipulated by the contract. The 
pumping trials were equally satisfactory. A speed of 
74 knots was obtained, which also exceeded the contract 
requirements. The 2 one — = builders’ 
patent arrangement of overside hopper-disc ing a 

ratus, which permits of the contents of the’ - « 
ae discharged ashore through a floating pipe-line 
for land reclamation. For the purpose of testing this 
apparatus the dredger returned to the dredging site, 
when the load of soft clay raised by the buckets was 
very rapidly delivered overboard, 
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_ ELECTRIC TRAVELLING-HOIST. 

Tue advantages which the electric hoist possesses, in 
the ease and rapidity with which loads can be handled 
by it, as compared with chain-blocks or hand-hoists, 
have brought it rapidly into favour as a valuable 
detail of a modern workshop equipment. It not only 
sives unnecessary fatigue of the men, but sets an 
example of speed which is not without its effect upon 
the general tone of the shops. When combined with 
a runway, so as to be available at any point desired, 
or to transport the work-from one part of the shop to 
another, its usefulness is much increased, the travel- 
ling. of the carriage — effected electrically or by 
the workman pushing the load. 

The illustration annexed shows a new type of electric 
hoist, mounted on a runway, though it may be equally 
well arranged on a travelling bridge across the shop to 
serve as a light crane. In the latter case the crab is 
arranged to run between the two girders of the 
bridge, the controllers for raising, lowering, and 
traversing being arranged for working from the 
floor by .means of cords, or from an operator’s cage 
suspended: from .the bridge. When used on a 
runway, the controllers are operated by cords from 
the floor, as shown in the illustration. A separate 
motor is recommended for traversing, but is not 
essential. The hoist is self-contained in one heavy 
cast-iron frame, to which the motors are attached 
externally, and the power is transmitted directly from 
the armature shaft to the drum shaft through one set 
of worm gear. The traversing mechanism is also 
driven through a similar set of worm gear, except 
that when the runway track -consists of a tingle 
joist, a double set of transmission gear is used to 
connect. the worm-gear shaft to the truck-wheel shafts. 
All gear is enclosed in oil-tight cases and runs abso- 
lutely noiseleesly. In addition to the braking effect 
on the load obtained by the use of worm gear, an 
electric brake is fitted to prevent the hoist-motor over- 
hauling. These hoists are made in four sizes, of from 
# ton to 6 tons capacity, by the Niles-Bement-Pond Com- 
pany, 23, Victoria-street, S.W., and of New York, the 
subject of the illustration being a hoist of the 3-ton size. 








Lieut Rarways Act, 1896.—The Board of Trade have, 
recently confirmed the under-mentioned Orders made by 
the Light Railway Commissioners :—The Blackpool and 
Fylde Light Railway (change of name, &c.) Order, 1905, 
amending the Blackpool and Garstang Light Railway 
Order, 1901; and the North Lindsey Light Railways 
(Amendment) Order, 1905, amending the North Lindsey 
Light Railways Order, 1900. 





CALENDARS, ALMANACKS, &c. — We have received 
calendars for the present year from the following firms :— 
Messrs. J. J. Lane, Limited, Phenix Engine Works, 
Cranbrook-street, Old Ford-road, E.; the Consolidated 
Pneumatic Tool Company, Limited, Palace Chambers, 
9, Bridge-street, Westminster.—The ‘‘Cold Storage and 
Ice Trades Review,” 19, Ludgate Hiil, E.C., have issued 
a pocket-calendar, containing a buyers’ guide, lists of 
cold stores, ice factories, dealers and companies, lists 
of directors, and various particulars relating to cold 
storage. 





Coat Exports From CArDIFF.—We have received from 
Mr. W. R. Hawkins, Secretary of the Cardiff Incorpo- 
rated Chamber of Commerce, a return showing the ex- 
ports of coal from Cardiff for the t three years. The 
totals are as follow :—14,129,301 tons in 1902; 14,389,201 
tons in 1903; and 14,905,352 tons in 1904. Last year 
Italy took from Cardiff more than any other country— 
2,632,255 tons; France came next, with 2,439,279 tons ; 
Egypt, 1,640,241 tons; the Argentine Republic, 963,659 
tons; Brazil, 704,256 tons; Hong Kong, 582,596 tons. 
The balance was distributed over seventy-eight different 
countries. 





Severn Warerwars.—A special committee of the 
Worcester Chamber of Commerce has prepared a scheme 
for the formation of a tcust for inland waterways in the 
Severn district, to include the Severn _ the Severn 
Navigation and. Shropshire Canal, the Berkeley Ship 
Canal, the Stroudwater Canal, the Thames and Severn 
Canal,. the Wilts and Berks Canal, the Somersetshire 
Coal Canal, the Upper and Lower Avon, the Worcester 
and Birmingham Canal, the Droitwich Canal, the Droit- 
wich Junction Canal, the Worcestershire and Stafford- 
shire Canal. the Severn from Welshpool to Gladden 
Brook, the Wye from Hay to the Severn, the Kennet and 
Avon Canal, the bd ag Avon from Charlecote to Offen- 
ham,.and the Coombe Hill Caial. The new organisation 
is to be called the ‘‘Severn District Canal Trust.” The 
scheme provides that the value of proprietary interests 
shall be ool on 25 years’ purchase of the average profit 
of the last 25 years in each case ; the Trust to be managed 
by a board of representatives of the proprietary interests, 
counties, county boroughs, and chambers of commerce 
within the Severn district, including the county councils 
of Worcestershire, Warwickshire, Gloucestershire, Shrop- 
shire, Staffordshire, Wilts, Somerset, and Berks, Bristol, 
Bath, Gloucester, Worcester, Birmingham, Smethwick, 
West Bromwich, Dudley, Wolverhampton, and Walsall, 
and the chambers of commerce of Bristol, Bath, Stroud, 
Gloucester, Worcester, Kidderminster, Dudley, Birming- 
ham, Wolverhampton, and 1. 





3-TON ELECTRIC TRAVELLING-HOIST. 
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CATALOGUES. 


Messrs. SIEMENS BROTHERS AND Co., Limited, have 
just issued a further series of eight leaflets giving par- 
ticulars of their ‘‘H” machines and diagrams of con- 
nections. 

The Electrical Company, Limited, 121 to 125, Channg 
Cross-road, W.C., have sent us their latest price-lists of 
continuous-current dynamos and motors. 

We have received from’ Messrs. Thomas Lister and Co., 
Brighouse, a copy of their new catalogue of steam-boiler 
fittings and accessories ; the book is carefully got up, and 
contains a very complete index. 

The catalogue issued by Messrs. David Bridge and 
Co., engineers, Castleton, Manchester, contains full par- 
ticulars of india-rubber and gutta-percha machinery, of 
which they have made a specialty. 

Messrs. Hobdell, Way, and Co., Limited, 63, Crutched 
Friars, E.C., have sent us a copy of their handy pocket 
catalogue of fittings, packings, boiler and engine fittings, 
and hand and machine-tools. 

A very interesting book, entitled ‘‘Steam,” has just 
been published by Messrs. Babcock and Wilcox, Limited, 
of London, containing useful information for steam 
users, and detailed particulars of the Babcock boilers, 
and of a number of installations carried out by this well- 
known firm. 

The Baldwin Locomotive Works, of Philadelphia, have 
published an illustrated pamphlet describing their latest 
type of balanced compound locomotives. 

e have received from the London offices of Messrs. 
Escher, Wyss, and Co., 28, Victoria-street, S.W., their 
new water-turbine catalogue, describing their machines 
and a variety of power-plants they have put down. 

The United Flexible Metallic Packing, Limited, 
Ponder’s End, Middlesex, have issued an effectively 
arranged catalogue to illustrate the application of their 
system of steam-tubing, which, it may be noted, is ex- 
tensively used in connection with the salvage operations 
of the Liverpool Association, regarding which a series of 
articles is now appearing in ENGINEERING. The tubing is 
used not only for such purposes by this and other salvage 
associations, but is applied also for railway work, mining, 
&c., and for the transmission of gas and comp air. 


Another catalogue which reaches us, oe of our 
articles on the salvage of ships, is that Gwynnes, 
Limited, 81, Cannon-street, London, E.C. In this cata- 


logue there is illustrated the system of centrifugal salvage 
machinery introduced by this well-known firm, and used 
not only by the Liverpool Association, but also by the 
Dundee Salvage Company, the East Coast Salvage Com- 

any, and other associations engaged in similar work. 

he catalogue gives an effective view of salvage work 
generally, some of the instances being historical, and 
engravings are also made of the details of machinery used 
in this way. Those whose interest has been awakened by 














| the publication of our articles should also study the 
general particulars published in this catalogue. 

Messrs. J. Parkinson and Son, Canal Iron Works, 
Shipley, have sent us a copy of their catalogue illus- 
trating the various patterns of vices of which they have 
made a speciality. 

Messrs. Gaukroger, Sykes, and Roberts, Limited, of 
Halifax, manufacturers of gun-metal steam fittings, have 
issued a catalogue of their steam and radiator valves and 
fittings. 

We have received from Messrs. 8S. A. Daniell, Limited, 
Birmingham, their new price-list of the Lion hand-copy- 
ing, embossing, fly, and general presses. 

Messrs. Graham, Morton, and Co., Limited, have pub- 
lished a booklet illustrating a screening plant they have 
= down at the Thrybergh Colliery, Kilnhurst, for 
dealing with 3000 tons per day. The work was completed 
in five months. 

We have received from the Berkefeld Filter Company, 
Limited, 121, Oxford- street, W., their price-list of 
‘* Winco” semi-rotary ak ge 

Messrs. Haniel and Lueg, of Diisseldorf-Grafenberg, 
have sent us a catalogue illustrating their mining 
engineering specialities. 








CANADA AND Mexico.—The first annual meeting of the 
Mexican Light and Power Company took place recently 
in Montreal. The company’s fret transmission line is 
expected to reach Mexico by April, and contracts have 
already been made for practically all the power which 
will then be available. A second transmission line, as 
well as one to Elora, is expected to be ready by June. 
The earnings of the lighting department amounted to 
331,000 dols. last year. 





Sawine Stongz py Wrre.—Stone-sawing by wire is 
now successfully carried out in France, and a complete 
plant for this pu comprises an endless wire, which 
passes round a series of pulleys, one of which is a driving 
pulley. The necessary tension is obtained by a straining 
trolley working on an inclined plane. Between the 
driving-shaft and this trolley the saw frame is situated, 
and on it the guide-pulleys for the wire saw are fixed. 
The wire, as it travels, is made to press lightly on the 
stone, and the cutting is done by sand mixed with water. 
The wire is formed with three strands, each strand being 
a steel wire having a diameter 0.098 in. The strands 
must be twisted fairly tight, and should make one turn in 
1.18 in. In the workshop the wire can be driven at 
speed of 23 ft. per second, but in quarries or adits it 13 
recommended that the speed should not exceed 13 ft. per 
second. A uniform force must be exerted on the wire to 

roduce the cut; but the force must also be capable of 

ing easily varied, and it must be proportionate to the 
length of the cut. 
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“ENGINEERING” ILLUSTRATED PATENT | 
RECORD. 


Comprtep sy W. LLOYD WISE. 


| forms ashallow device, asshown in Fig. 
1 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS | 


UNDER THE ACTS OF 1883—1902. 
The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 


Where inventions are communicated from abroad, the Names, | 


é&c., of the Communicators are given in italics. 

Copies of Specifications may be 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform 


ained at the Patent Office, Sale 


tps of 8d. 
The date of the advertisement of the acceptance of a Complete | 


ification is, in each case, given after the abstract, unless the | 


5 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent 
Patent on any of the grou mentioned in the Acts, 


ELECTRICAL APPARATUS. 
25,886. J, R. Dick, Br. 


[5 Figs.) November 26, 1903.—This invention relates to improve- 


ments in coin-operated or controlled electricity meters. A Wright | 


electrolytic mercury-meter vessel is employed and so arranged as 
to be capable of angular or rocking movement under the influence 
of gravity as mercury is transferred from one part of the vessel to 
another under the action.of the electric current passing through 
the instrument. The Wrigh’ vessel consists of a tube 1 pivoted 
on a horizontal axis 2, and having within a bulb 3 at one end an 
ancde of mercury 4, and a cathode 5 of platinum, the anode being 
supported on a Wright surface tension-grid at some little distance 
above the cathode. At the other end, the tube is preferably bent 
so as to form a pocket 7 for the mercury which drops from the 
platinum cathode. In its normal position the tube slopes down- 
wards from the end, at which the electrodes are situated towards 
the ether end at which the deposited mercury collects. The vessel 
is held in this position by the helical spring 8 against a limiting- 
stop. This spring is wound up through a given angular distance 
by a coin in the following manner :—The coin 10 is inserted through 


Ba of opposition to the grant of a | 
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| V 
| 
| 
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hton. Electricity Meter. | 


| 





the coin-slot 15 and drops into the path—in this case a slot 16—of | 





(esate) 





a lever 11. Whenthe coin is in this position, and the lever is 
turned in the direction of the arrow, the coin is moved against a 
ratchet-wheel 13 mounted upon the arbor 2, to which the winding 
end of the spring is attached, so that each time the lever moves 
the coin against the ratchet-wheel the spring is wound up to a 
given amount, after which the coin is released and drops through 
the orifice 17 into a coin-receptacle. The movement of the lever 
by the hand is also utilised to close the meter-switch 18, and at 
the same time to store up energy in a spring 19 tending to open 
the switch. Butsuch opening action is restrained by an electro- 
magnetic detent 20, which is only released when a sufficient quan- 
tity of mercury has collected in the pocket 7 to overcome the turn- 
ing moment put upon the spring 8. When this occurs, the veseel 
1 tilts on its horizontal axis and closes the circuit of the electro- 
magnet; the detent 20 is withdrawn and the stored-up energy 
of the spring 19 opens the switch 18 in the well-known way. Our- 
rent is now cut off from the consumer, and can only be obtained 
by the insertion of a coin in the slot 15, when the cycle of opera- 
~— _— can be again gone through. (Accepted December 
7, 1904, 


23,279. H. Aron, Charlottenburg, Germany. Re- 
sistances. [4 Figs.) October 28, 1904.—This invention has for 
its object to provide electrical resistances which are so construc! 

that they occupy but a small space for transit and storage, and 
are of small weight. According to this invention, the resistance 
wires are carried by frames pivoted or hinged together so as to be 
extensible and capable of being folded together by turniug on 
their pivots or hinges after the manner, for example, of lazy-tongs. 
The frames may be rectangular, or of other form, which will 
admit of their being pivoted or hinged together so as to be cap- 
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ye yy 
able of being folded together for transit and storage, and of being 
extended or opened out by turning on the pivots or hinges, The 
resistances, as illustrated, consist of frames hinged together 
after the manner of lazy-tongs, two rectangular frames A, Al 
being at top and bottom, and the bar-like connections B, ©, D, 
and E constituting intermediate frames. These frames ure 
pivoted or hinged together, as shown, so that when opened out, 
as shown in Fig. 1, there are considerable spaces between them. 
The resistance wires are arranged parallel to the sides of the 
several frames, sufficient space being left between the wires so as 
to prevent thcir contact with each other ; but the wires may be 


uy 

















arranged in any other way than that shown. The switches 1, 2, 
3, 4, and terminals G may be arranged in any suitable position to 
rmit of the resistances being connected and utilised in any 
esired manner. In its collapsed or closed state the resistance 
; 3, and the parts can be held 
in their closed position by any suitable fastenings. The number 
of frames which form the resistance may be varied as desired. 
The resistances, made as described, can be conveniently conveyed 
to, and used at, places distant from electrical works ; for instance, 
they are convenient for use in testing measuring-instruments at 
nape of consumption of electric energy, and the resistances can 
stored in agsmalls,ace. (Accepted December 7, 1904.) 


17,528. Siemens Brothers and Co., Limited, West- 
minster, London. (Si-mens and Halske Actien-Gesellschaft, 
Berlin, Germany.) Electrical Indicating and Register- 

echanism. [1 Fig.) August 11, 1904.—This invention 
has for its object to enable the ;rogress of several separate 
physical phenomena to be observed and their results registered by 
means of a single apparatus. The pointer of the instrument is 
provided with a marking-style, which is depressed by the yoke- 
piece b for marking the paper band f, the yoke-piece b being 
usually kept away from the style either by gravity or a spring. 
When a registration is to be made, the electro-magnet d attracts 
the armature e attached to b, causing this to press the style 
against the paper band, that is caused to travel in the direction 
of the arrow by clockwork. The circuit of the electro-magnet is 
closed by means of the contact wheel g, which is connected to 
the clockwork moving the paper band, and which has four teeth 
at slight distances from each other, so that by the consecutive 
contacts of these teeth with a spring contact / at short intervals 
fcur current impulses are produced that cause four dots situated 
close together to be produced upon the paper, which do's collec 
tively give the impression of a short line. So soon as the last dot has 
been marked, the connection of the instrument with a particular 
thermo-element T is interrupted, and ther thermo-el t T is 
connected therewith. In order that sufficient time may be allowed 
for the pointer of the instrument t> assume a position correspond- 
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ing to the pressure in the circuit now connected therewith, the 
registering mechanism remains at rest until a time interval, such 
as a minute, has elapsed since the commencement of the preceding 
registration, whereupon the above-described action is repeated. 
The tact wheel quently performs a complete revolution 
in one minute. In order that at the change of connections in 
the movable of the measuring-instrument no detrimental 
vibrations may take place, the coil c of the instrument V is short- 
circuited for a short.tiae after the disconnection of the first 
circuit by means of the contact-piece i which makes contact at 
j at each revolution of g. The change of connection of the 
instrument from one circuit to another is effected electro- 
ape op ed in the following manner :—A contact-wheel k, which 
is also driven by the same clockwork that moves the paper strip 
and the contact-wheel g, and which also has four teeth close 





engagement by the operator. A catch-piece d, which is carried 
by the lever A, is moved by the force of a spring g, when the 
slider A has been moved out of en ment with a notch into a 
position which insures that the slider will be held out thereby ; 
and this catch-piece, upon the lever being moved in a.direction 
towards another notch, is itself moved clear of the slider again, 
through the medium of a projection of the quadrant, ‘which 
moves an end of such catch-piec2. In using the lever and quad- 





rant apparatus thus provided, the supplementary handle B, or 
pusher, is released again immediately the slider A has been 
disengaged from a notch, and the slider remains in its outward 
position until, at some point before the next notch is reached, 
the slider is released in the manner above described, and then 
presses against the edge of the quadrant until, on reaching the 
next notch, it immediately springs thereinto, The operator may, 
however, of course, if he desires, hold the slider out from engaging 
with a notch, or any number of notches, while he moves the lever 
past such notch or notches. (Accepted November 30, 1904.) 


RAILWAYS AND TRAMWAYS. 


26,056. J. Gresham, H. E. Gresham, and G. Kie- 
man, Salford, Lancs, Vacuum Brake Apparatus 
{7 Figs.) November 28, 1903.—The object of this invention is to 
provide means whereby the brakes may be applied first with 
maximum effect, and then, as the train is retarded, automa- 
tically reduced in effect to a predetermined degree ; and in one 
modification a quick-acting or emergency valve is employed 
with apparatus according to this invention. 11 is a rapid-acting 
valve situated in a casing 21, and having an annular flat seat 22. 
The space below the seat is in communication with the train- 
pipe by means of the tube 23, while the chamber 24 above the 
seat and surrounding the valve can communicate with the atmo- 
sphere by means of the flap-valve 7, which opens inwardly into 
the chamber 24. A flexible diaphragm 25 is provided of an- 
nular form, the outer periphery of the diaphragm being firmly 
secured to the casing 21, and the inner periphery secu to the 
valve 11. The chamber 26 situated above the diaphragm com- 
municates with a tube 16 leading to the brake-cylinder. When 
the valve 11 is on its seat, the diaphragm prevents communica- 
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16 and the chamber 24.. The valve has a 
plus or pin 14 is provided 
en the valve is on its 


tion between the pi 
hole 12 passing axially through it, and a 
supported inside the casing, so that w 
seat, this plug or pin partially closes the hole in the valve. 
When, however, the valve is lifted off its seat, it moves away 
from the plug or pin, and a larger opening is provided for the 

e of air. When, therefore, air is suddenly admitted to the 
train-pipe, the valve 11 is lifted off its seat and air can pass from 
the at here through the flap-valve into the chamber 24, and 





together, makes contact with a spring /. As soon as this t 
one of the teeth, the circuit of an electro-magnet m is closed, and 
its armature r is attracted, thereby causing the pawl n thereon to 
turna wheel o the distance of onetooth. To the wheel o is fixed 
a wiper p that effects the consecutive closing of the pyrometer 
circuits by pressing upon the Pon ep mg q. When the wheel o 
has been turned through the distance of four teeth, the connection 
of the instrument is changed from the circuit of one pyrometer 
T to another, as will be readily seen from the connections. (Ac- 
cepted December 7, 1904.) 


MOTOR ROAD VEHICLES. 
Wolseley Tool and Motor-Car Company, 
aH. Aus Birmingham. Operating 


Limited, in, 
an ° 
Change-Speed Mechanism. [6 Figs.) January 
This invention has reference to the lever and quadrant mechanism 
uscd for operating the change 5) mechanism of motor-pro- 
lled r vehicles, and has for object to provide against the 
iability of the lever being accidentally moved beyond | the par- 
ticular notch with which it is, at any time, desired the slider 
shall engage to retain the lever in the fresh om into which 
it is to be moved. This object is accomplished by combining 
with the lever and quadrant apparatus means which operate 
automatically, and insure that when the slider is disengaged 
from a notch of the quadrant, it is held out of engagement, thus 
allowing the handle or pusher by which the disengagement has 
been effected to be released, and which insure that as the lever 
is moved from one notch to another the slider will be released, 
and will automatically cngage with such notch unless held out of 


2, 1904.— | 


then tween the valve 11 and its seat into the pipe 23, and 
up through the hole 12 in the interior of the valve to the chamber 
26 above the valve communicating with the brake -cylinder. 
When the valve 11 is on its seat, the flap-valve 7 is closed by its 
weight, and air is drawn from the brake-cylinder to the train- 
pipe through the annular space between the plug 14 and the hole 
12 within the valve 11. To prevent grit gaining access to the 
casing of the valve 11, the inlet to the flap-valve 7 is provided 
with a cone 5, whose extremity is covered with sponge cloth, so 
as toscreen orfilter the air passing to the rapid-acting valve 
(Accepted November 30, 1904.) 


SHIPS AND NAUTICAL APPLIANCES. 


| $728. W. Campbell, Belfast. Cabin-Heating Appa- 
ratus. [1 Fig.) February 15, 1904.—This invention has for its 
| object to provide improved means for heating by steam-piping 
the cabin and passage-ways of passenger steamers. According to 
| the invention, the steam-piping is carried within the base part of 
partition bulkheads dividing the cabins and “ways in such- 
wise that, in comparison with the usual method of heating, a sav- 
ing of floor space occupied by the piping and covering is saved, 
radiators are dispensed with, the heat is better diffused, the lead 
flashing on deck planks and lagging on steam-pipes is avoided, 
the depth of teak cant is diminished, the brass fret is simplified in 
form, and generally better ventilation of the rooms is insured. 
The illustration represents in cross-section oy of the framing of 
a partition bulkhead. In carrying out the invention, and as 
shown by the drawing, the base parts of the partition bulkheads 
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A are formed by channel bars B resting on edge over the wooden 
deck planks OC to which they are bolted, and supporting on their 
upper sides the wooden cant A! forming the base of the ition 
and door sills over which the framing A of the partition bulkhead 
is carried. The steam-pipes D, D are carried within the hollow of 
each channei bar & vertically under the partition bulkhead, end 
while they are enclosed on one side by the vertically-placed bottom 
B! of the channel bar B they are covered in on the opposite side 
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by a flat brass fret E extending from the wooden cant A! to the 
wooden deck ©. The steam-pipes D, D are thus enclosed between 
the -way at F and the rooms or cabins at G, and to provide 
for the free flow of the air heated by the piping into the rooms 
and pessnge-way, holes or perforations } are formed in the 
vertical side of the channel bar B, while the perforations of the 
brass fret E allow of the free passage of air on the opposite side. 
(Accepted Novemder 30, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,136. Clarke, Chapman, and Co., Limited, and W. 
A Woodeson, Gateshead-on-Tyne. Valve-Actuating 
Mechanism. (2 Fijs.) October 1, 1904.—This invention con- 


sists of improvements in means for distributing actuating fluid 
in engines in which the main inlet and exhaust passages for 
actuating fluid (herein called steam) are opened and closed sud- 
denly by means ofa piston by the live steam itself under auxiliar. 

valve control mechanically effected by the engine. Steam is 
admitted through the passage L, to one side of the piston of the 
motor cylinder, and the other side of the piston is in communica- 
tion with the exhaust outlet K through the passages L?’and M. 
The cross-head of the motor piston-rod acts upon suitable gear 
connected to the arm H, and thereby, through the spindle G, 
moves the carrier G! so as to cause it to move the valves C!, C2 
until it has cloged the passage T!, and then to come into contact 
with the lever*F, and move the main valve B and the piston E 
along with the valves Cl, C2 into or nearly into the positions 
shown. Whén the outer ends of the cylinder D!, D2 are thus 


placed into communication through the passages T!, T? with the 
main steam-inlet I and the exhaust outlet K respectively, the 
piston E is moved by the steam to the outer end of the cylinder D2, 
and by means of the lever F quickly shifts the main valve B so 
as to 
tion 


lace the s L!, L2 respectively into full communica- 
th the exhaust outlet K and the steam inlet I, the valves 





Cl, C2 remaining in the positions shown ; in this movement the 
piston E closes its own exhaust ge T?, and then brings the 
passage N2 into communication with the passage O2 to admit 
steam to the outer end of the cylinder D2, and thereby place the 
piston E in equilibrium for the next movement in the reverse 
direction by the lever F. The motor-piston is now reversed, and 
the cross-head operates the arm H at a suitable part of the stroke, 
and thereby rotates the carrier G! and the valves Cl, C2. Before 
the carrier G! comes into contact with the lever F it closes the 
peemiee T?, thereby making certain that the piston E will remain 
n equilibrium during its mechanical movement by the lever F. 
The carrier then comes into contact with the lever F, and causes 
it to move the pisten E towards the outer end of the cylinder D!, 
the lever F also moving with it the main valve B. The whole of 
the parts are thus mechanically moved until the valve C! places 
the outer end of the cylinder D! into communication with the 
exhaust space through the Lamp oy Ti, Q!, and at the same time 
the valve C? admits steam from the valve-chamber A! through the 
passage T? to the outer end of the cylinder D2. The piston E is 
then, by the steam, shot across to the outer end of the cylinder 
D!, closing the ge T! during its travel, and carrying with it 
the lever F, which, in its turn, moves the main valve B, so as 
quickly to place the passages L!, L? respectively into full com- 
munication with the steam-inlet [ and the exhaust outlet K. 
(Accepted November 30, 1904.) 


E. Alley, Polmadie, Glasgow. Steam- 
Engines. [2 Figs.) January 13, 1904.—This invention has for its 
object to provide improved means for up steam-engines, 
such that the time required for this operation previous to starting 
the engine is considerably reduced, and the danger due to water- 
the cylinders greatly diminished. According to this 
invention, all the cylinders may be warmed by live steam, or the 


larger cylinders by steam of slightly reduced re, simul- 

ly, and therefore very quickly, and while the engine is 
standing ; , at the same time, automatic drai of water 
of condensation from the cylinders is provided for. In carrying 
out the invention in the cave of the triple-ex ine 
shown, the relative positions in which the three 8 should be 


during the warming up, to prevent the pressure of the steam 





having any tendency to cause the engine to turn, is that shown in 
the drawin; 3 igh-pressure piston A and its crank A! 
are at the top of the stroke; and the intermediate and low-pressure 
pistons, not shown, at ling positions, their cranks 
A2, A3 being at 120 deg. to each other and to-the high-pressure 
crank Al. By-pass ports B!, B2 are made in each cylinder, one 
port, B!, being above each piston, andthe other, B?, below when 
the pistons are in the position desired. Each pair of ports is con- 
trolled by a valve D! connected by links E! to a handled shaft G 
in order that they may be opened and shut simultaneously. Assum- 
ing the distribution-valves to be so set that the engine runs in 
the direction of the arrow; communication is open with the upper 
side of the high and intermediate pressure pistons and with the 
underside of the low-pressure piston ; and when the by-pass port 
valves D1 and the stop-valves are open, admitting live steam, it 








passes not only to the upper side of the high-pressure piston A 
but also, by the receiver pipes G!, G®, to the upper side of the | 
piston in the intermediate cylinder and to the under side of the 

piston in the low-pressure cylinder. The steam passes from the 

upper side of the high-pressure piston A, by the by-pass ports 

B!, B2, to the underside of the piston, and from thence to the 

pipe G!, uniting with the steam in it passing to the upper side of 

the intermediate piston. Similarly the by-pass ports on the 

intermediate cylinder allow the steam to pass from the upper to 

the underside of the piston in that cylinder, this steam passing 

from that cylinder into the pipe G2, which is leading steam to the 

underside of the low-pressure piston. Finally the steam passes 

by the by-pass ports in the low-pressure cylinder to the upper 
side of the low-pressure piston, and from thence escapes by the 

distribution-valve. All the cylinders are thus simultaneously 

warmed by live steam. (Accepted November 30, 1904.) 


TEXTILE MACHINERY. 

1167. Asa Lees and 
Clegg, Ol Lancs. 

Twiners. (8 Figs.) January 16, 1904.—This invention relates 

to self-acting mules and twiners, and icularly to those mules 

or twiners in which the taking-in of the carriage is effected by a 


belt working alternately on pulleys mounted on the cross taking- 
in shaft instead of by friction gear. As the mule carriage 10 








[ner a) 
runs out, the taking:in belt 5 is on the backing off pulley 2, and 
remains there until the has completed the outward run. 


The cam-shaft 16, driven in the usual manner, then turns and 
displaces the cam-fork lever 6 from under the taking-in lever 7 in 
the usual way, leaving the taking-in lever dependent on the 
backing-off. As soomas the backing-off operation is completed, 
the taking-in lever 7 is released and lifted clear of a projection 80 


on the strap-fork lever 8, allowing a spring 14 to pull the strap 5 
more or less on to the opt a The phe tr of the move- 
ment of the taking-in belt 5 islimited by the front incline lever.11 
coming in contact with the front depressing or striking 9 on 
the carriage square ; but the taking-in belt in every case goes on 
the taking-in pulley just far enough to draw in the 

gently at the commencement ; then as the carriage moves on the 
inward run, the striking-bowl 9 is completely removed from the 
front inclined lever 11, and the belt 5, by means of the spring 14, 






































167) 
is forced completely on to the taking-in pulley, when the mule 
carriage will continue its inward run at its highest . In like 
manner, as the carriage nears the end of its inw: run the back 
adjustable bowl or striker 9 will, sooner or later, according to its 


| Setting, meet the back-inclined lever 12, and by the connecting- 


rod 13 move the strap-fork lever 8, and so gradually shift the 
taking-in belt from the pulley on to the backing-off pulley 2, when 
the strap-fork lever 8 will be held against its back stop and 
latched by the cam fork lever 6 whilst the carriage reverses ahd 
runs out. (Accepted November 30, 1994.) 


19,007. J. Barbour and M. Montgomery, Belfast. 
Spinning Machinery. [2 Figs.) September 3, 1904.—This 
invention relates to machinery employed in the preparation of 
flax, hemp, jute, and other fibres, and consists of improved 
———_ for and mode of cleaning the rollers over which the 
fibre or material passes in its preparing process. Heretofore the 
cleaning of the rollers has been carried out by the use of a sta- 
tionary scraper or cleaner consisting of a strip of brass-fixed in 
close contact with the clean surface of the revolving roller-over 
which the fibre or material passes. Such an arrangement had 
the effect of scraping and cleaning the roller, but the gum and 
loose fibres collected accumula’ in front of the edge of the 
scraper until a lump was formed, consisting of fibre, dirt, and 
dust, and such accumulation frequently became detached as a 
whole, and falling, mixed with the fibre under preparation, 
greatly to its detriment. According to this invention, a scraper 
1 is —- the chisel-like edge of whith is applied to the 
back and lower side of the roller 2, and maintained in contact 
therewith by means of the spiral springs 3, 8 around the spindles 
4 of the brackets 5 carrying such scraper or cleaner 1. The 
lower ends of the spindles.4, 4 are received in guides or holes in 
the fixed brackets 6, 6 on the frame 7, and the spiral springs 3, 3 
lie between the brackets 5 and 6. The second or additional 
































scraper or cleaner 7a consists of a metal strip having a knife or 
chisel-like edge which is applied to the front and lower portion of 
the roller 2, and this:scraper has a reciprocating motion im- 
parted to it so as to be moved into out of contact with 
such roller 2 with a hammer-like motion. The reciprocating 
motion is imparted to the scraper 7a by the latter being carried 
by spindles 8, 8, around each of which is a spiral spring 9, the 
lower ends of which rest on the brackets 6 and tends to keep the 
cleaner or scraper 7a@ in contact with the roller 2, whilst an inter- 
mittent downward motion is imparted to the cleaner or scrapet 
7a by the tilting-lever 10 connected by the fork or clip 11 to thé 
link 12 fixed to the scraper or cleaner 7a. In order to allow of 
this up-and-down reci ting motion of the cleaner or scraper 
7a, the latter is provided with slots, in which are received the 
holding-screws 14, 14. The tilting-lever 10 is actuated by pins or 
projections on the shaft 16 by means of tappets or cams from any 
convenient source. The scrapers 1 and 7a may be connected 
together, ‘so that the intermittent motion is imparted to both. 
By imparting a reciprocating motion to one or both scrapers or 
cleaners all dirt, fibre, and gum is constantly removed from the 
roller and allowed to drop in small particles both between the 
scrapers or cleaners and on either side of the same, instead of 





accumulating and being carried round into the sliver, as hereto- 
fore. (Accepted. November 30,1904.) « J 
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THE CROW FLUE-FLANGING 


CONSTRUCTED BY 








MESSRS. CROW, HARVEY, AND CO., 


(For Description, see Page 179.) 








THE ANATOMY OF BRIDGEWORK.— 
No. V. 
By W. H. Torre, Assoc. M. Inst. C.E. 


Hicu Stress. 

Hic stress, provided it be well below that at 
which immediate injury results, or possible failure, 
is not uniformly objectionable. It may be first 
cmsidered relative to the absolute and elastic 
limits of strength, next with respect to the range of 
stress, and, finally, with regard to the frequency of 
application. For practical purposes—that is, for 
the continued efficiency of a structure—the limit of 
elasticity must be considered to be the limit of 
strength, or, more strictly, the limit for all those 
rts of the structure which must, so long as it lasts, 

ve liable to the original measure of stress. There 
may be places in a bridge, however, overstressed 
only in the earlier period of its existence, and which, 
by being overstressed and suffering deformation, 
permit the original cause of this distortion to be 
met in some other way. In such a case the injury 
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done to the part does not, of necessity, lead to any 
culminating disaster ; indeed, were it not for this | 
plasticity it is probable a large number of bridges | 
would fail after being in use but a short time. | 
As for riveting, so in dealing with the amount of | 
stress to which a member is supposed to be liable, 
it should be clearly understood by what method 
this has been arrived at, whether the value 
assigned is the actual measure of the stress, or 
simply the conventional amount arrived at in the 
conventional way ; perhaps neglecting web section 
in plate-girders, or without regard to the various 
influences which may reduce or increase the 
nominal amount of stress, or including only a 
partial recognition of those influences. In any 
case quoted the stress named is that at which 
the writer arrives by the ordinary methods of 
computation carefully applied, where these appear 
to be sufficiently precise, unless any qualifying 
remark be added. Any exhaustive refinement in 
the study of stresses is not attempted, both because 
it is beyond the writer’s powers of analysis, and 
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for the reason that such results are not comparable 
with the results of ordinary methods of calculation 
in practice. Effective spans are taken at moderate 
values, and all exaggeration is avoided, 

The effects of impact in any part vary so much 
with nearness to, or remoteness from, the living 
load, and the frequency of development of the 
maximum stress from all causes acting together is 
so much affected by the same consideration, that it 
is apparent a nominal stress which may be harmless 
in one part of a bridge may be destructive in some 
other, a statement borne out by observation. 
Stress, as ordinarily stated—i.e., at so much per 
square inch, uniform across a section—is seldom a 
cause of trouble. In nearly all cases of failure there 
is an accompanying localised destructive stress, 
either in rivets or elsewhere, with crippling or 
deformation of some essential part. In the tension 
flanges of main girders with uncomplicated stress, 
this may run up to an amount very considerably 
beyond the ordinary limits without producing signs 
of distress. The same remark applies to the com- 
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pression flanges, if these be in themselves sufli- 
ciently stiff, or properly restrained from side flexure. 
In support of the above statement may be quoted 
the following instances relating to wrought-iron 
structures :— 

A bridge of 60 ft. effective span, having girders 
immediately under the rails, had a flange stress of 
6.3 tons per square inch. Another of 64 ft. span, 
carrying two lines of way, with outside main 
girders and cross-girders, had the flanges of the 
former stressed to 6.8 tons per square inch. A 
third, of 76 ft. span, of similar construction to the 
last, was stressed in the main girder flanges to 7.5 
tons per square inch. The webs were not included 
in the computation ; the figures, therefore, compare 
with ordinary practice. In these three cases the 
main girders showed no signs of distress, referable 
to the results stated, though the top flanges in the 
Jast case were curved inwards. The effect of this 
flexing of the flange would be, of course, to increase 
the amount of compressive stress along one edge, 
though to what degree cannot now be stated. 

A further instance of considerable flange stress 
occurred in a bridge of seven nearly equal con- 
tinuous spans, 25 ft. generally, the end and greatest 
span being 29 ft. 6 in., centre to centre of bearings. 
Details of the bridge are here given (see Figs. 43 to 
45). The four inner main girders under rails were 
2 ft. deep, with webs 4 in. thick over piers, and @ in. 
at abutments, having flanges of two L bars, 3 in. by 
3in. by in. There were also two outer girders 
of the same depth, with single L bars. Plate 
diaphragms of full girder depth and_particu- 
larly stiff were carried right across the bridge at 
the centre of the spans, and over the piers. The 
girders, though evidently designed to be continuous, 
had very poor flange joints at each bearing, of 
little more than one half the flange strength (see 
Fig. 45). It is doubtful if the girders acted with 
strict continuity for long after erection, as the 
excessive stress in the rivets of the flange joint 
would, for that condition, have been nearly sufticient 
to shear them. It is probable that this being so, 
the joints first yielded, relieving the bending 
moment over the piers, and increasing it near mid- 
span. Whether the end spans be considered as 
strictly continuous with the rest, or as simple beams, 
the maximum bending moments would not greatly 
differ, though occurring for continuity over the 
oe for free beams at the centre. ‘There is, 
1owever, «in intermediate condition which makes 
the moments at these two places less than either 
maximum, but equal to each other ; a condition of 
semi-continuity agreeable to a partial efficiency of 
the joints referred to. It is this state which has 
been calculated, giving the minimum stress value 
that can be accepted. The diaphragm has been 
assumed to transfer to the outer girders a due pro- 
portion of the load. With this explanation it may 
now be stated that, under engine loads corresponding 
to those running, the flange stress worked out at 7.4 
tons per square inch tension, web included, or 9.7 
tons per square inch without considering the web ; 
which stresses, it is more than probable, may have 
been greater. The figures include the consideration 
of anything which may contribute to lowering the 
stress, and are hardly to be compared with those 
worked to in ordinary design of new work, in which 
it would be quite usual to neglect the assistance of 
the outer girders and the webs, to work to heaviest 
engine-loads, and possibly include an allowance 
for the effects of settlenent. Dealt with in this 
way the girders would seem to be of about one- 
fourth the strength that would be required in the 
design of a new bridge, in which certain elements 
of strength would be deliberately ignored. 

The ironwork was in good condition, there was no 
ordinary evidence of weakness apart from the calcu- 
lated results, the vibration was distinctly moderate, 
and the deflection, though not recorded, was cer- 
tainlysmall. The bridge did, indeed, seem somewhat 
inert under load, and favours :, suspicion, the writer 
entertains, that old girderwork long overstressed 
may have a sensibly higher modulus of elasticity 
than newer work at more moderate stresses. The 
traffic was not very considerable, and both roads, of 
the same spans, but seldom loaded at the same time; 
though with this construction of bridge there would 
in either case be very little difference. The writer 
recalls no reason for supposing that the piers had 
yielded to any sensible degree. The bridge was 
rebuilt after some 35 years’ use. 

Stress of considerable amount in the flanges of a 
latticed main girder of 63 ft. span has already been 
noticed in the chapter on ‘‘ Riveted Connections,” 


which for the tension boom worked out to 7.1 tons 
per square inch, the flanges in this case showing no 
signs of weakness. An instance has also been given 
in dealing with a case of side flexure in which the 
extreme fibre stress was calculated to be 10 tons 
per square inch, the girder recovering its form when 
relieved of load. 

As to stress in cross-girder flanges, an example 
may be quoted of a bridge of 109 ft. span, carrying 
two roads, having outside main girders, with cross- 
girders between ; these latter were stressed in the 
flanges to 6.7 tons per square inch (webs not in- 
cluded), if the partial distribution among the 
girders (which were spaced 6 ft. apart) by the rails 
and longitudinal timbers be neglected. There is 
some reason to think in this instance that distribu- 
tion had the effect of reducing the stress quoted, as 
the observed deflection of the cross-girders was 
materially less than that calculated for girders 
acting independently of each other, though this 
may be in part due to a cause already hinted at. 
Rigidity of the cross-girder ends, where attached 
to the heavy main girders, would also tend to 
moderate the stress. No very definite conclusion 
can therefore be deduced from this instance. 





transfer any sensible proportion of the load on a 
girder to others 6 ft. distant. Upon the floor was 
cinder ballast, with sleepers, chairs, and ordinary 
bull-headed rails. The stress to which the girder 
was liable works out at 8.4 tons per square inch, 
on the extreme fibres of the net section, web in- 
cluded ; or 9.1 tons, neglecting the web, under 
engine-loads of a common amount. The other 
girder had an effective span of about 22 ft., as 
before, 12 in. deep in the web, with angle bar 
and plate flanges. The stress per square inch 
was 10.5 tons, web included, or 11.1 tons per 
square inch, neglecting the web. This girder 
carried three rails, one of which was near to the 
abutment bearing, so that there was no great 
difference in the stress induced whether all three 
rails were loaded or the pair only. The traftic 
over the bridge was very great, but of mode- 
rate speed. It must have been a common occur- 
rence for the girders to take the full loads. The 
heavier engines passed scores of times in a day— 
lighter engines probably one hundred times. The 
bridge was about 20 years old, yet these cro3s-girders 
when removed showed no other sign of age and 
wear than that due to rust. 
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The figures reter \o wasted sizes. 
Rivet heads nearly wasted away. 





To take another case of less uncertainty, the | 
bridge of 35 ft. span (see Fig. 23), referred to in| 
** Riveted Connections,” may again be cited. The | 
extreme fibre stress in the cross-girder flanges 
worked out at 6.3 tons per square inch, web} 
included, or 6.5 tons, exclusive of the web. It 
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All the foregoing instances relate to wrought- 
iron bridges. Two cases of steel construction are 
here added, the first of these furnishing an ex- 
ample of high girder stress somewhat remarkable. 
This was found in a trough girder of a strange 
pattern, of which a section is here given (Fig 46). 





cannot be said in this example that the girders |The bridge to which it belonged carried a siding, 
showed no signs of weakness, as the deflection | over which engines of less than the heaviest class 
under live load was } in. on the span of 11 ft., in| sometimes passed at a crawling pace. The larger 
addition to a permanent set of } in., largely due, | of the two girders carrying the rails was 15 ft. 8 in. 
however, to ‘‘ working ” rivets. effective span. The sides of the trough consisted 
A better and altogether conclusive case of the | each of two vertical plates, originally 4 in. thick, 
way in which cross-girders may occasionally. suffer | but wasted to an aggregate thickness of § in. These 
considerable stress, and show no sign, is furnished | plates, 6 in. deep, were connected at their lower 
by two cross-girders, of which some particulars are | edges to angle bars, 3 in. by 3 in. by } in., which 
here given. ‘These girders occurred in the floor of | again were riveted to a bottom plate 16 in. wide, 
a very acute angled skew bridge, riveted at one | originally 4 in. thick, wasted to # in. Lying in the 
end to the main girders in a manner which was| bottom of the trough, and riveted through the 
very far from fixing the ends, resting at the other | inner angle flanges, was a bridge-rail. Assuming 
end on a masonry abutment. The first girder was | that the metal retained its elastic properties from 
about 19 ft. effective span, 12 in. deep in the web, | top to bottom of the section, at whatever stress, 
with angle bar and plate flanges. The girders were | this works out at 32 tons per square inch at the 
spaced 6 ft. apart, and were connected under the | extreme top fibre, and 15 tons at the bottom, on 
rails by T-bars, cranked down to face the webs, and | the net section. As puddled steel, of which the 
riveted through. Though these T’s had little | girders were made, may have a tenacity of 45 to 5» 
stiffness, yet the frequent vertical movements of | tons per square inch, the assumption is probably 
the girders relative to each other, under passing | correct. The writer has no record of the detlec- 
loads, had broken the majority of the T-bars at tion, but it may be remarked it was such that to 
the bends, so that no notice need be taken of these | stand under the girder, with a tank engine passing 
as transferring load from any one cross-girder to | over, required some determination. ‘ 
its neighbour. The floor-covering consisted of| A point of additional interest in this little bridge 
timbers about 4 in. thick, also incompetent to is that, though made of steel, it dates as far back 
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.s 1861, having been in use 32 years when removed. | especially interesting, because the vessel was in 
‘yhe particular variety of steel used was known as | deeper water, was of greater displacement, and 


Virth’s puddled. The evidence of this consists in | 
correspondence showing that permission had been 
isked of the controlling authority, by the only 
users of the siding, to apply this materia], with no 
evidence of any refusal. At about the same time 
this steel was also used upon the railway concerned 
in the top flanges of some girders of considerable 
span. The appearance of the trough girders tu 
which the foregoing particulars apply was distinctly 
different to that which might be expected in ordi- 
nary wrought iron. The top edges of the vertical 
plates were wasted away, smooth, and rounded in a 
manner strongly suggestive of a steely character. 
Finally, the way in which the girders held up to 
their work for so long is, by itself, conclusive on 
the point. The bridge-rail appeared to be of 
wrought iron, the different modulus of elasticity of 
which has been included in the calculation upon 
which the preceding results are based. That these 
girders stood so well is, perhaps, largely due to the 
fact that the load carried by them was, though 
varying within wide limits, practically free from 
impact, which, had the load passed over quickly, 
would, with girders so small, shallow and flexible, 
have been very sensible. 

The second instance of steel construction in which 
somewhat high stress is manifest is that of some 
steel troughing of the Lindsay pattern, used in a 
bridge built in 1885. The troughs ran parallel to 
the rails, having an effective span of 18 ft. 8 in. 
The depth of the section (which is shown in 
Fig. 47), was 8} in., making a ratio of depth to span 
ff... The road was of ballast, sleepers, chairs, 
and 85-Ib. rails. 

\ssuning this to be carried on six troughs, which 
corresponds to 11 ft. 3 in. of width, the extreme 
fibre stress works out at 7.5 tons per square inch, 
under usual engine- loads. The bridge when 
examined after 14 years’ use was in good condition, 
and at that time but little rusted; but the end 
seam rivets were, as is not uncommon with such 
troughing, loose. The traffic over the bridge was 
considerable, but not at great speed. 

It may be convenient to state the results which 
have been given, in tabulated form, as was done 
for rivet stresses, to enable ready comparison to be 





made. 


| 





a Span in Part Tension or . — 
Feet. Stressed. Compression. Condition. 
Webs Webs not 
Included. Included. 
Wrouzht-iron main girders, plate 60.0 Flange 63 | Tension Good. 
ee a a 64.0 ii 6.8 ‘. Good. 
76.0 1s od 7.5 ” Fair. 
‘ f As 7.4 9.7 - ie 
5 vid 6.3 8.3 Compression | { Goed. 
lattice 63.0 i 7.1 Tension * Fair. 
- ” plate es 47.0 Flange edge | 10.0 a Compression Fair. 
Wr.ught-iron cross-girders, plate as 26.0 Flange He 6.7 Tension Fair. ; 
’ a + * 110 al 6.3 6.5 »” Bad ; loose rivets. 
19.0 - 8.4 9.1 * Good, but rusted. 
’ ” 2.0 10.5 ok ee ” Good, but rusted. 
basses , ns i 15.0 Vet 
Steel trough girder .. bs a 15.7 { Top edge 32.0 Compression j Fair, but rusted. 
. ‘ . R . Tensi 1 Sai 
Steel troughing cas a ee Flanges | 7.5 | .«. { Conpeutien } Fair, but rusted. 


It would be unwise to infer from the instances 
which have been quoted that high stress may be 
regarded with complaisance. In the’ most con- 
scientious engineering work there should still be a 
liberal margin for material possibly defective, or 
even bad, for waste and deterioration, and for the 
aggregate effect of minor errors in design, any one 
of which considerations, except the first, by itself 
might not be of great importance. The conclusion 
which may, however, be derived from this and the 
previous articles is, that bridge failures are less 


likely to oceur from high stress of a kind readily 
calculated than from failure in detail, obscure and 
little suspected, the reason for which is not perhaps 


apparent till the attention is forcibly directed to it 
by the refusal of the structure to sustain the forces 
to which it may be liable. 








THE SALVAGE OF SHIPS. 
(Concluded from page 80.) 


TURNING now to the actual work carried out in 
'\e salvage of ships, we propose to describe the 
perations in three or four typical cases. The lift- 


ExamPtes or Hicu Srress. 





ig of the Sarah Brough, illustrated on page 184, is 


was in as exposed a situation as the sunken sub- 
marine boat Al. It will be remembered that these 
three points were enumerated when it was urged 
that no British firm had sufficient experience to 
undertake the work of raising the submarine boat 
Al; as we have already stated, preference was 
given to the Continental salvage firm only be- 
cause their wreck-raising ship happened to be 
within close proximity to the sunken submarine 














side of the funnel and masts of the submerged ship. 
Fig. 20 shows the Ranger pumping the water out 
of the ship after the holes in the hull had been 
patched with wooden planking. These patches were 
placed outside, so that the pressure of the sea-water, 
when the vessel was pumped dry, assisted to keep 
them in position. In this way the operation, which 
was carried out by Wreck-Master Captain Fred. W. 
Young, was quite successful, and the last view of 
the series, on page 184, Fig. 21, shows the Sarah 
Brough being towed by the Ranger to Liverpool. 
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PONTOON 
boat at the time. The Sarah Brough, 132 ft. 
long, 23 ft. beam, 10 ft. 7 in. depth, and of 299 
tons, struck the Skerry Rocks, and sunk off the 
West Mouse, near Holyhead. At low water, as 
shown in Fig. 16, the top of her mast only was 
visible, as her kee] was 12} fathoms below the sur- 
face. The Association in this case made a contract to 
lift the vessel, and to deliver her into the graving- 


Stress per Square 
nch. 





dock at Liverpool. The operations were carried out 
from the Ranger. This vessel, with the second sal- 
vage steamer Hyzna, first ‘‘ swept ” four 9-in. lift- 
ing wires under the vessel as she lay at the bottom, 
and. the buoy shown in Fig. 16 represents the end 
of one of those sweeping cables. These wires were 
next made fast at low water to two pontoons 
located on each side of the sunken vessel, as shown 
in Fig. 17. As the tide rose, it followed from the 
conditions that one of three things must happen— 
namely, that the wire-ropes would break, the pon- 
toons sink, or the pontoons float lifting the wreck 
with them. The last-named of the three alterna- 
tives happened, and, as the bottom in the surround- 
ing area had been previously sounded by the 
Ranger, so that any sunken rocks might be avoided 
while the vessel was being towed under water, it 
became easy to take her to shallower water. In 
five successive lifts she was moved 5 miles, princi- 
pally to get clear of the run of the tide, which is 
very considerable at this part. After this opera- 
tion had been repeated the sixth time, the vessel 
was carried at high water to a position where she 
would lie dry at low tide. Figs. 18 and 19 show 


... Pontoon triangles altachadt to sude of Vessel 
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The Solway Prince, 145 ft. long, 23 ft. beam, 
9 ft. deep, and of 350 tons, with 400 tons of 
coal on board, sank in 11 fathoms of water off the 
South Rock, Tara Bay, on the Irish Coast, and was 
raised in a manner corresponding to the method 
adopted in the case of the Sarah Brough ; but in 
this case, instead of pontoons being used, the 
Ranger herself was pinned down at low water to 
raise the sunken vessel. 

The John Davie, a barque of 1070 tons, was 
blown ashore during a hurricane in the Mauritius. 
She had a list of 20 deg., and there was only 4 ft. 
of water around her at high water of spring tides. 
It was therefore necessary to use light-draught 
pontoons, and to make up the aggregate lifting 
power by using many of them. The pontoons 
were ranged along each side, as shown on the 
sketch, Fig. 22, annexed, and as the water was 
pumped out of them they contributed their lifting 
power to the John Davie through triangular frame- 
work formed of angle-irons fastened to the ship’s 
hull at the turn of the bilge, as shown in Fig. 23. 
Each triangle was proportioned for 30 tons lifting 
power. The ound was thus raised sufticiently to 
enable her to be pulled off. As it was feared that 
too much strain on the bows would damage the hull, 
a hawser was placed round the stern, with the ends 
forward, and to this the purchases were shackled 
on, as shown in Fig. 22. As there was no salvage 
gear on the spot, and it was too far to send it, all 
the plant used was improvised. The work in this 
case was carried out by Wreck-Master Captain 
McLellan. 

Another notable case was the salvage of one half 
of the steamer Milwaukee, 470 ft. long, 56 ft. beam, 
31 ft. 9 in. deep, and of 7323 tons. The fore end 
of this vessel ran on rocks on the East Coast of 
England, and was so badly damaged, and in 
such constant movement, that it was considered 
impossible to patch and float it. But the after 
end of the ship, including the machinery, was 
found in good condition, and it was therefore 
decided to sever it from the forward end by the 
use of dynamite cartridges enclosed in rubber tubes 
fastened to the side of the vessel. The charges 
were limited so as to minimise the damage to the 
structure to be salved, and in order to preserve in 
strength the bulkhead immediately behind the 
blasting operations; this was ultimately to form 
the front of the severed part of the vessel. Many 
charges were therefore necessary to complete the 
severance of the two parts of the ship; but the 
operation was ultimately quite successful, and 
the aft part of the vessel was towed to Newcastle, 
and there dry docked. An enlarged new fore end 
was built, and the vessel has since had quite a suc- 
cessful career. 

The views reproduced on page 172 (Figs. 24 
to 26) illustrate the temporary covering of holes 
made by collision under the water-line. The work 
illustrated was done on the screw steamer Clan 
Grant, 360 ft. long, 48 ft. beam, 26 ft. depth, 
and of 3948 tons, built on the Doxford turret 
system, as clearly shown by the views. The 
hole made by the collision, which took place off 
Holyhead, was 17 ft. deep by 10 ft. wide, and 
the broken plates, as shown in Fig. 24, pro- 
jected 6 ft. outwards on one side. Even when the 





two intermediate stages in the lifting operation, 
the pontoons in both cases being shown on each 


ship had been beached at Holyhead after the col- 
lision, much work had to be done under the water- 





172 


ENGINEERING. 


(FEB. 10, 1905. 








SALVING OF THE S45. 








“CLAN 


GRANT ;” 


(For Description, see Page 171.) 


LIVERPOOL 


SALVAGE ASSOCIATION. 








Fie 25. Corrervam Constructed BY Divers. 


line. The views, Figs. 25 and 26, were taken after 
the vessel had been safely docked in Liverpool. 
Before the timber cofferdam could be constructed 
to cover up the large hole made in the shell, it 
was necessary to cut away the ragged projections, 


and this work was carried out by pneumatic drills | 
down to the water level; but the part under the | 


water-line was removed by the use of blasting 
gelatine in canisters enclosed in water-tight rubber 
cases, and stuck with china clay on to the plates. 
Small charges had to be used, because the fracture 
in the shell! of the ship was only 14 ft. distant from 
the engine-room bulkhead, which had already been 
severely strained by the collision. The amount of the 
charge in each canister was proportioned with due 
regard to the weight and resistance of the superin- 
cumbent water, and thus it was less at the water 
line than at the bottom of the fracture, averaging 
14 1b. The first series of charges carried away 
about 3 ft. of the projection, reduced charges being 
successively applied. The charges, of course, were 
fired by electric gear from the Ranger, and it 
will be seen from the photograph of the fracture 
taken of the vessel after the removal of the wooden 
cofferdam that the edge was ‘‘tidily cut.” It is 
notable from the photograph that the angle forming 
the frame had not suffered very materially. 

When the projecting edges had been removed, 
a canvas bolster stuffed with oakum was put 
over the sound plating on each side of the hole ; 
some of this oakum, it will be noticed, continued 
to adhere after the cofferdam had been removed in 
dock. In putting on the planking the divers began 
at the bottom, fitting in position a succession of 
timbers, 4 in. by 1 ft. wide, ind of a length to suit 
the width of the hole. These timbers were secured 
by bolts, having on the inner end a hook to be 
attached to any available point, and a thread formed 
on the outer end to receive a butterfly nut. This 
enabled each successive plank to be firmly secured 
from the outside by the divers. The timber seams 
were next covered with canvas overlaid by battens. 
Adjacent main timbers were dogged together to 
minimise vertical movement when the ship was being 
towed. The part under water was further stiffened 
vertically by steel plates, 1 ft. wide and 6 ft. 
long by # in. thick, attached with spikes, as 
shown in Fig. 25. The tumble-home due to the 
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Fig. 24. 


turret involved special treatment, as it was felt 
that it reduced the strength more than might 
otherwise have been the case, and consequently 
longitudinal girders 26 ft. long were bolted in the 
fore-and-aft line, as shown in Fig. 25. These 
were made of two angle-bars 8 in. by 6 in. by 
§ in. thick, forming an inverted JT. All of this 
constructional work was carried out on board the 
Ranger, the holes being drilled by her pneumatic 
tools, and the bolts made in her workshop as 
required. The Clan Grant was finally pumped dry, 
and the work done by the divers was found to be so 
tight that pumping was only resorted to for a few 
minutes at occasional intervals during the towing 
of the ship to Liverpool. 
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Hoe MADE BY COLLISION. 


Another interesting case was the raising of the 
battleship Belleisle, after she had been very severely 
punished by gun-fire during Admiralty tests to deter- 
mine not only the power of guns and torpedoes, but 
the resistance of modern armour, the effect of 
cellulose, &c. The most recent occasion when 
the Liverpool Association salved the Belleisle was 
after attack by torpedoes, discharged against the 
double bottom of the ship. She had been beached 
before salvage operations commenced, and the list 
outwards on the fractured side had tended to sink 
the vessel into the mud, which was cleared away 
by suction pumps. The hole was next filled up wit! 
timber, pretty much in the same way as in the 
case of the Clan Grant; but here it was not per- 
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Fig. 32. 


missible to cut away any part of the ragged plating, 
as it was desired to examine the details of the 
fractures. The greater part of the projections, 
however, were inwards, owing to the action of the 
guncotton explosion; where ragged edges pro- 
jected outwards, the plates were bodily hove in- 
wards by stretching-screws operated by the divers. 
The size of the hole was 15 ft. by 11 ft., and was 
situated at the turn of the bilge. The work in this 
instance was carried out under the direction of 
Wreck-Master Captain Fowler. 

Another interesting case was that of the Cabenda, 
one of the African mail steamers of the Elder 
Dempster line, which went ashore during a fog 
on an island off the West Coast of Africa. She 


completely filled with water. The Liverpool 
divers and artisans, under Wreck-Master Captain 
Fred. W. Young, were sent out, and at the 
Saine time the Liverpool tug Blazer was chartered 


to carry three 10-in. pumps and the necessary 
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gear. Pa!m oil and kernels, constituting part of 
the cargo, had been discharged on the island, 
and the remainder (logs of mahogany) were 
unloaded by the salvers. Most of the fractures 
on the shell-plating were secured by the divers ; 
the vessel was pumped out, and left under 
tow by the Blazer. But off Sierra Leone it was 
considered desirable to more effectually secure the 
outer bottom, especially in view of the ill-repute of 
the seas in the Bay of Biscay. Work was begun 
to make the double-bottom sufficiently tight. All 
the bracket frames connecting the ballast-tank to 
the ship’s side had been broken, and the heavy box- 
frames were severely twisted, the double-bottom in 
the after hold having been driven inwards for 12 in. 
over a length of 22 ft., and split longitudinally 
for 18 ft. There was no dock at Sierra Leone into 
which to take the ship; work had therefore to be 
carried out while the vessel lay ashore in the river. 
The steel patch put on inside to cover the hole 
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measured 22 ft. by 6 ft. There was difficulty in 
fixing the patch. The tanks were open to the sea, 
so that workmen could not get in, and the top 
plating of the tanks was too thin to admit of 
tapping for the bolts. A system of shoring was 
arranged under the inner bottom to retain the 
plate over the injured outer bottom, and special 
tumbler-bolts were devised to pass through the 
new plates and the double bottom (Figs. 27 to 
29). The bolts (Fig. 30) were of 1}-in. steel, 
turned at one end, while at the other there 
was a slot, into which was fixed a steel tongue 
pivoted on a steel pin, about which it could 
be turned when the bolt was passed through 
a hole. The bracket-frames were also secured 
with tumbler-bolts. The waterways next to the 
ballast-tank were finally filled solid with cement in 
bags, over a wooden flooring, for about three parts 
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of the depth of the chamber. The upper portion 
was then filled with concrete in masse, and when 
this had set, a lead pipe, inserted for drawing off 
the water, was closed up. The tank top and all 
the cement were then thoroughly shored. The 
after hold, where the greater portion of the damage 
existed, remained perfectly tight during the voyage, 
although very bad weather was experienced in the 
Bay of Biscay. 

On page 173 we illustrate work done in connection 
with the salvage of the French steamer Canton, 
279 ft. 6 in. long, 40 ft. beam, 22 ft. depth, and 
of 3721 tons. When carrying several hundreds 
of soldiers in the China Sea, she struck a rock 
off the Peninsula of Turani, and was beached to 
prevent her sinking, as she was full of water from 
the engine-room forward bulkhead. The report 
made in connection with this work indicated that 
the vessel remained in this position for some time, 
being afloat aft, until the setting in of the north- 
east monsoon, when, owing to the bad weather, 
she gradually filled and sank. Efforts were 
made by the French authorities in the China seas 
to float her, several French men-of-war with 
divers and pumps having been sent from Saigon 
and other places to undertake the work. These 
efforts, however, were without avail. The under- 
writers at Paris, still believing in the possibility of 
saving the steamer, wired for advice and assistance 
to the Liverpool Salvage Association, and one of 
their officers, Captain Bachelor, who had pre- 
viously floated and taken into Marseilles the 
transport Rhine, much to their satisfaction, was 
sent over. A consultation resulted in that gen- 
tleman taking passage to Singapore, followed 
by a diver, assistant, two engineers, and two 
firemen, together with two 10-in. pumps. The 
coasting steamer Mercury was chartered for the 
occasion, and taken up to the scene of the wreck, 
a distance of 1100 miles. The salvage operations 
were of a most difficult nature, owing to the edges 
of the plates round a great fracture, some 30 ft. by 
6 ft., being bent outwards, and the vessel was 
heeled over on her damaged side. The work was, 
nevertheless, successfully accomplished, pretty 
much in the same way as in the case of the Clan 
Grant, and the vessel was taken to Singapore, where 
she was placed in the Tanjong Pagar Dry Dock to 
undergo the necessary permanent repairs. 

Many other similar instances might be quoted : 
the details which we have published, while 
interesting in themselves, suffice to establish the 
successful nature of the work carried on by the 
Liverpool Salvage Association. We are indebted to 
the Committee and to Wreck-Master Captain Fred. 
W. Young for the photographs, sketches, and par- 
ticulars to enable us to prepare our article. 








THE CONTINENTAL FIRE SERVICE. 
By Epwin O. Sacus, F.R.S. Ed., Architect. 
(Continued from page 111.) 

Tue Huncarian Fire Service. 


Hunuary, with its dependent States, has, 
according to the last census (1900), a population 
of over 19 millions. The area covered is 324,851 
square kilometres—a slightly larger area than that 
of Austria, and also a slightly larger area than that 
of the United Kingdom. The country is divided 
into 71 counties, with 474 districts for those of 
Hungary. The ratio of the races stands about as 
follows—namely: 8} miilion Hungarians, 2} mil- 
lion Roumanians, 2 million Germans, 2 million 
Slovaks, 14 million Croatians, and 1 million 
Servians. Within the Hungarian area there is 
not quite the same dissension as within the 
Austrian area, which is, of course, a matter of 
considerable importance when the question of 
uniform fire service arrangements has to be con- 
sidered, 

The country is, of course, obviously an agricul- 
tural one, and, beyond Budapest, which has some 
730,000 inhabitants, there are only 10 cities with 
over 50,000 inhabitants. The number of parishes 
in Hungary proper is 12,614, and these are served 
by 86 paid forces—namely, nine professional fire 
brigades and 77 paid fire watches; 2020 volun- 
teer fire brigades, 132 factory fire brigades, and 
62 estate and railway fire brigades, and no less 
than 6244 obligatory fire brigades and fire watches; 
making the total number of paid, part-paid, and 
volunteer fire brigades, 8544. The total number 
of firemen is 541,000, of whom 452,000 belong to 





the obligatory brigades, 79,000 to the volunteer| is that under special circumstances it is not com- 


brigades, and only 957 are paid men. Of the 86 


ay for a community that has less than 50 


paid fire-fighting forces, with 957 paid firemen, I) houses to have an obligatory brigade. 


must particularly point out that we should in this 
country only consider nine as duly organised pro- 
fessional fire brigades, whilst the remainder would 
rank as paid fire watches. The number of men 
to each of these small watches ranges from two 
or three to as many as twenty-nine, but averages 
about nine. The bona fide professional brigades 
are the following :— 


Professional Brigades in Hungary, 1903. 


Professional Brigade. Officers. | Firemen. Annual cost. 











£ 
1 Budapest 6 227 21,500 
2 Szeged .. 1 44 ~=— «| ~—s«1,950 
3 Szabadka 1 33 1,660 
4 Arad < 2 21 1,040 
5 | Debrecen 1 25 1,340 
6 | Theskemet as 1 18 1,950 
z Hédmezoévosirhely 1 24 | 750 
8 | Fiume 1 19 830 
9 1 40 | 660 


Békés-Osaba 


Of these, it will be seen, Budapest absorbs five 
officers and 227 men, whilst the brigade next in 
size is that of Szeged, with one officer and 44 men. 

The volunteer fire brigades are independent 
corporations, generally established by public sub- 
scription, and run very much on the lines of our 
own volunteer fire brigades, with the exception 
that neither the brigades nor the individual men 
make any claim whatever for services or re- 
freshments. The brigades enjoy, as a rule, be- 
sides a good subscription list, some funds from the 
local authorities, and, in individual cases, from the 
Government. Speaking generally, they have as 
much equipment as is necessary for the local re- 
quirements, and, although the steam fire-engine is 
very much the exception, manual engines are 
numerous and of very considerable power. There 
are a number of such volunteer fire brigades around 
Budapest, mainly located in the outer suburbs, and 
working in conjunction with the professional fire 
brigade. There are similar volunteer fire brigades 
in all the more important towns and rural districts 
throughout Hungary, and, as I have indicated, 
their total number is 2020, with 79,948 men, which 
shows that each brigade is fairly strongly manned, 
i.e., with nearly 40 men on an average. 

Regarding the obligatory brigades, which were 
primarily intended to serve the purpose of the 
very small rural and agricultural districts so 
numerous in Hungary, and which cannot afford a 
volunteer brigade, these are based on a Hungarian 
Governmental decree of 1888, under which the 
heads of every local community can compel citizens, 
between the ages of 20 and 42, who are not required 
for army purposes, to serve in the fire brigade 
(by selection or ballot), either for the whole period 
of 22 years named, or for any part of it. The 
men thus selected, or balloted for, are compelled by 
law to put themselves in disciplinarian relationship 
to their selected commanders, to attend fire brigade 
practice several times per annum, as also to attend 
certain periodical courses of instruction. They can 
be called on to do duty as fire watchmen or fire 
patrols : a matter of the utmost importance in many 
of the villages during the hot summer months, such 
as those of last year, when a fire, once having had a 
good start, must necessarily make a terribly rapid 
headway. 

It is very clearly defined by law that if men 
doing duty, either as firemen or watchmen, in these 
obligatory brigades are disabled or killed, and leave 
a widow or orphans, liberal provision has to be 
made by the community. There are no less than 
6244 such obligatory brigades, with a total number 
of 452,613 men, showing that these obligatory 
brigades are of very considerable strength—i.e., 
over 70 men per brigade. 

As to the factory, private, and railway brigades, 
these are, of course, all private forces in our sense, 
and are recruited from the paid employés of the 
firms or corporations for whom they work ; their 


equipment being similarly maintained by them | 


without any call whatever upon outsiders. 
It is, — a point of interest that if the com- 
munity do not consider their professional, volunteer, 


or factory brigade sufficiently strong to protect | 


their locality, the head of the community has the | 


right to bring into force his powers as to obligatory 
brigades, but such an obligatory brigade is then 
known as a reserve brigade—i.e., only comes into 
operation as a reserve. Another point, however, 





Turning to the question of equipment. Every 
community having more than 50 houses, and quite 
irrespective of whether it has an obligatory brigade 
or 4 volunteer brigade, must at least have onc 
large manual engine, with 200 ft. of hose; one 
large water-barrel (on a proper carriage), two fire- 
ladders, two jacks, four preventers and two lamps. 
The manual fire-ergine has to comply with certain 
standards, and, what is yet more important, the 
screw-couplings throughout the country have to be 
of a certain thread; and where special or patent 
couplings are used, a certain number of standard 
connecting-pieces must be available by law. 

The total number of fire engines of all types is as 
follows : — 10,810 large power manuals, 14,445 
small power manuals, and 2832 feeders (including 
hydrophors), with together not less than 80,716 
hor water - barrels, and 49,695 ladders and 
escapes of various types and descriptions. Besides 
these, there are steam fire-engines in some excep- 
tional cases—namely, at Budapest and in nine other 
large towns. There are two benzine motor engines, 
but only one chemical engine in the country. 
Against this latter lack of modern fire-extinguishing 
appliances, however, it is a point of very consider- 
able interest to know that every volunteer and 
factory brigade has at least a smoke helmet ora 
carbonic acid gas respiration apparatus. It is also 
a feature of the principal brigades that they have a 
kind of small arsenal of reserve tools and gear to 
meet a calamity, while attending to dangerous 
structures, and the like. 

Speaking of gear, we find a remarkable instance 
of the principles of trade protection as applied to 
the fire service in Hungary, inasmuch as the minis- 
terial decree in respect to the purchase of fire 
appliances compels all communities to purchase 
what they require from the home manufacturers ; 
foreign manufactures—i.e., foreign steam fire- 
engines and the like—are only to be imported 
if the implement cannot be ‘‘made” (sic) in 
Hungary. It is another interesting feature that 
directly the question of obligatory fire brigades and 
compulsory fire brigade equipment in the different 
communities became law, every community through- 
out the entire country obtained the necessary ap- 
pliances within a period-of two years. Practically 
all the appliances were actually made by Hungarian 
manufacturers, and there was little or no need for 
orders to be sent abroad. 

There was, further, a Bill before the late Hun- 
garian Parliament which dealt with general fire 
service matters, and had been submitted by the 
Hungarian Fire Brigades’ Union, with a view of 
defining in greater detail the requirements as to 
the organisation of the individual brigades, as also 
for adopting methods of Governmental contro). 
At present the controlling and inspecting powers 
are not quite on the lines that are desired in the 
country, and it is intended that there shall be a 
regular inspection, detailed Governmental statistics, 
and also fire inquests in respect to certain classes of 
fires. 

The Hungarian fire service, it will thus be seen, 
not only already enjoys the patronage and support 
of the Government, but should, with the new 
Parliament, shortly receive Governmental assist- 
ance to 2 far greater extent, combined with 
some form of control on the part of the central 
authority. At the present moment, any matter 
appertaining to fire or fire brigades is dealt with in 
the first instance by the town or rural district clerk ; 
in the second instance by the vice-governor of the 
county area, or mayor of the municipality in the 
case of a large town, and next by the Ministry of 
the Interior. Here, perhaps, it would be well to 
state immediately that although the Ministiy of 
the Interior has clerical assistance for fire-brigade 
matters, its technical assistance is always requested 
of, and accorded by, the Hungarian National Fire 
Brigades’ Union, whose officers are called upon to 
give their opinion and attend to all inquiries that 
the Ministry of Interior desires to make. In most 
countries where there is no technical personne! in 
the Ministry of Interior, the chief officer of the 
professional fire brigade of the capital city is, prac- 
tically ipso facto, technical adviser ; but in Hungary, 
as also toa certain extent in some other countrics, 
it is now deemed advisable that the executive 
of the principal fire service association, or fire pro- 
tective committee, should be called in for such 
matters, as being more elosely in touch with the 
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weneral requirements of the country, and more 
particularly those of the provincial districts. 


THe HunGARIAN Fire Bricapes’ Unton. 


Asin Austria, the National Fire Brigades’ Union 
plays a very important part in the development of 
the fire service, and, as already indicated, it is 
recognised by the Government as the leading tech- 
nical factor of the national service. Besides utilising 
the brains of the union, and its great popular power, 
for the benefit of the country’s service, the Hun- 
«arian Government gives it patronage in the very 
practical form of contributing 5001. annually to- 
wards the general funds of that body. Archduke 
Joseph of Austria has further accorded the Union 
his patronage ; which patronage is not accorded in 
the formal sense which we associate with such a 
distinction, but takes a very practical shape, inas- 
much as the Archduke Joseph assists the Union 
and uses his influence on its behalf wherever 
possible. 

The union, however, does not represent the 
Iiungarian fire service to the extent that the Im- 
perial Austrian Association represents the Austrian 
tire service, inasmuch as whilst only some 3 per 
cent. of the existing fire brigades of Austria are 
outside that association, in Hungary the union 
only counts 1325 brigades among its members out 
of the total of 8544. The majority of the brigades 
belonging to the union are the volunteer brigades 
and factory brigades, and the union may thus be 
said to represent the volunteer service rather than 
the obligatory service. 

As in Austria, the Hungarian Union is divided 
into districts or counties, and thus there are 21 
county associations in the itfungarian Union. 
Nearly all the brigades aftiliated to the Union join 
through the medium of the county associations ; 
but there is also a central district, in respect to 
which the brigades join the head-quarters of the 
union without the intermediary of the county, and 
some 200 out of the 1325 brigades in the union 
are hence in direct relationship with head-quarters. 
The principle of organisation is hence not quite 
as precise as one would desire it to be ; such a cen- 
tral district necessarily being somewhat outside the 
general scheme of management. 

The direction of the Hungarian Union is in the 
hands of a board or executive—a county com- 
mittee, as it is called—and a general assembly. 
The executive comprises a president, vice-presi- 
dent, secretary, treasurer, and ten specially-elected 
referees. The executive, as such, serves as the 
board of experts to which the Minister of the 
Interior applies when technical questions have to 
be dealt with, and this board may be considered 
to have the entire practical management of the 
union in hand. The holder of the office of presi- 
dent is Count Victor Szechenyi, and the honorary 
secretary M. de Breuer. Count Victor Szechenyi 
is a cousin of the well-known founder of the Hun- 
garian Union, Count Edmund Szechenyi, who 
started the association in 1871. Count Edmund 
Szechenyi is at present a General in the Turkish 
army, with the command of the fire brigade bat- 
talion of the Ottoman army and navy, but is still 
in touch with the union. 

The county committee, as it is called, comprises 
the board and certain delegates from the county 
associations, also the members of a special audit 
commission of five. This county committee only 
mects once a year. 

‘The general assembly comprises a large represen- 
tation from the different counties—-i.e., the chief 
olliccrs of all brigades. The assembly only meets 
every three years, to decide matters of general prin- 
ciple rather than those of management or executive. 
These meetings of the general assembly take place 
in different cities, and the occasion of the meetings 
1s venerally taken for a national conference of the 
bxvisades who are members of the association. The 
-* neral Assembly met at Budapest in 1871 and 

‘ine of the most noticeable and valuable features 
of the Hungarian Union is the amount of atten- 
tion it accords to questions relating to the instruc- 

f fire-brigade officers throughout the country. 
I{ arranges a course of fire-service instruction 
every year, and each course lasts for three weeks. 
liese courses of instruction are very much on the 
Hines of the so-called school of instruction which our 
‘volunteer officers attend at Wellington Barracks, 
‘ud no fire- brigade officer can apparently any 
longer attain chief officer’s rank without having 
passed through a course and having obtained a pass- 





certificate. This regulation, so faras I understand, 
is not retrospective —i.e., it only affects future chiefs. 
No less than 12 courses have already been held, 
and 414 fire-brigade officers haye pass-certificates, 
so that an excellent beginning may be said to have 
been made. 

Besides the instruction accorded to fire-brigade 
officers on the active list, instruction is also ac- 
corded by the union to the personnel of municipali- 
ties or rural district councils who propose taking 
appointmen's as officers of obligatory fire brigades ; 
and no less than 2087 such local officials have passed 
the course and hold the necessary certificates. 

This plan of education is now being further 
extended to the pupil-teachers’ colleges and to the 
agricultural colleges. The course for the students 
of such colleges comprises 60 hours in the class- 
room and 10 full working days of drill. The board 
is always directly represented at the examinations 
by a special commissioner. The union provides 
gratis all drill-books, and other books of instruc- 
tion. 

Apart from the instruction accorded by these 
very valuable classes, the union has taken up the 
question of publishing useful books for fire-brigade 
purposes. It issues a quarterly communication, 
hand-books, drill-books, and the like. 

As to the union’s general work, it has systema- 
tised all questions of uniform and badges of rank ; 
it has undertaken the design and issue of a long- 
service medal. Further, it has issued clear in- 
structions for competitions, and a guide for .the 
testing of fire-extinguishing appliances. The stan- 
dard coupling throughout the country, referred to 
above, and the standard manual fire-engine are 
some of the results of the union’s work. 

The uniform of the officers of the Hungarian 
Union is a particularly neat one, of dark cloth, the 
jacket being of the ‘‘ jumper ” type ; and the whole 
tone of the corps of officers of the Union impresses 
the visitor most favourably. 

In connection with the general work of the Union, 
due consideration is naturally given to the charit- 
able requirements of the fire service, and a bene- 
volent fund and friendly society have been formed 
to assist firemen who have suffered in the service. 
The benevolent fund, in the first place, receives a 
compulsory levy of 2d. per man from every fireman 
belonging to the Association ; secondly, the fund 
receives donations; and, thirdly, it receives a 
certain income from a vested Jubilee Fund, founded 
by the insurance companies doing business in 
Hungary. The capital of the benevolent fund is 
609,407 crowns (25.138/.). In 1902, 24 firemen 
were assisted; in 1903, 59 firemen were on the 
books. Altogether, from 1890 to 1903, 215 firemen 
received assistance. Apart from this general fund 
belonging to the Hungarian Union, there are a 
number of county funds, and also some indivi- 
dual brigade funds. There is no specific Govern- 
mental contribution to the benevolent fund, or 
any income by means of taxation, as is the case in 
Austria. 

Regarding the general expenses of the Hun- 
garian Union, it would appear that besides the 
5001. they receive from the Government, about 
1661. reach the treasury in the form of contribu- 
tions from the county associations and from those 
brigades that are directly in touch with head- 
quarters. The total income for the past year is 
about 6501. The Union keeps well within its 
means, for there were over 1251. to the good 
on the past year’s work. Their principal expense 
is that of staff and ofticers, printing, and fees to 
instructors. 

As in the case of the Austrian Fire Association, 
the Hungarian Union is in close touch with other 
countries. It has six representatives on the Inter- 
national Fire Service Council, who are thoroughly 
representative of the Hungarian Fire Service. It 
is in close correspondence with this country, there 
being a considerable amount of sympathy between 
the British and Hungarian Fire Brigade and Fire- 
Preventive Services. 

(To be continued.) 








THE WEST RIDING RIVERS BILL.— 
No. II. 

Tue earliest step taken by the county boroughs 

appears to have been a meeting held by them at 





Bradford, on September 9 last, under the presi- | 
dency of Mr. E. J. Smith, Chairman of the Bradford | 
Sewage Committee, who may be remembered an 


having taken a leading part in the discussion of the | 


Royal Commission’s report on the sewage question 
last year. One object of this meeting seemed 
clear. It was not to consider the contents of the 
Bill, but the method of procedure. Finally, it was 
unanimously decided by resolution, that the in- 
structions of the ‘‘ respective authorities ” should be 
sought as to their joint promotion of the Bill, or in 
the alternative, opposition thereto and the promo- 
tion of a joint Bill by the county boroughs alone. 

Thus was set on foot another strife for the 
mastery—for that is what dual government means 
—since, as Dogberry has told us, if two men ride 
on a horse, one must ride behind. 

But those who expected that the Rivers Board 
majority and their jealous (if not zealous) co- 
adjutors would straightway come to loggerheads 
were disappointed. The Rivers Board, possibly 
lending undue weight to the interested criticism 
that resounded throughout the Riding, and lacking 
somewhat of their fighting power of 1892, decided 
to take the line of least resistance, thinking that 
without ae nothing worth having could be got. 
As a rule, the reverse is the case. When the 
public welfare is pitted against private interests, 
real reform is to be got by the strong hand 
alone. 

It was shortly announced at a mecting of the 
Rivers Board, held on October 21, that a deputation 
from the county boroughs had waited upon the 
Board’s Finance and Parliamentary Committee, sug- 
gesting joint promotion. It was, however, agreed 
between the committee and the deputation that this 
important question should first be discussed by the 
respective legal advisers. This was done, Leeds 
only being unrepresented, that Council having 
gone a step further in revolt by declining to sup- 
port the Bill on any terms. Three boroughs only 
supported joint promotion— Bradford, Halifax, and 
Huddersfield ; while Sheffield and Rotherham had 
not made up their minds. 

Mr. Trevor Edwards, clerk to the Rivers Board, 
reported that those who met him seemed agreed 
that joint proraotion was scarcely practicable, as it 
would merely duplicate costs without an equivalent. 
But the meeting sketched a mode of procedure such 
as is not commonly to be met with in committee 
rooms. First, the Bill was to be agreed upon by 
the Rivers Board and the co-operating county 
boroughs. Second, the Rivers Board was to 
promote such Bill, the county boroughs rendering 
the requisite assistance. Third, if in its progress 
the Bill should be materially altered, it was to be 
withdrawn, if required by the said county boroughs, 
and the question whether any alteration was 
material was to be decided by an arbitrator, pre- 
ferably a leading counsel. The last proviso seemed 
to offer difficulties insuperable, and it was struck 
out, and finally the following resolution was passed, 
with one dissentient :—‘* That the Rivers Board is 
pr to enter into co-operation with the county 

oroughs desiring association in the promotion of 
the proposed Bill, upon the following terms: 
(1) The Bin to be agreed on between the Livers 
Board and the co-operating county boroughs for 
deposit. (2) The Bil. as so agreed upon, to be 
promoted by the Rivers Board, the county 
boroughs rendering assistance as desired.” 

Thus, as it was trumpeted in the Press, the hand 
of fellowship was extended. Yet one or two mem- 
bers present sounded a boding note, and an amend- 
ment was proposed qualifying the conditions of the 
agreement by the addition of those useful pregnant 
words, ‘‘as far as practicable” ; one believing that 
the undoubted rights of the Board were being given 
away, and another that the West Riding Rivers 
Board should stand upon its own feet. That, indeed, 
was the spirit which fought and secured the original 
Act; but, since that time, change has been wrought. 
The majority of the West Riding Rivers Board is 
drawn from the West Riding County Council, and 
must needs in its elements partake of the strength 
or weakness of its source. In 1894 the Council 
had its undivided attention free for the discharge of 
the ancient duties of the county magistracy, the 
administration of the roads, bridges, police, lunacy, 
&c. But now the vast load of county education 
has been yoked to it; no proof of the wisdom 
of the nation, it may be thought, to saddle upon 
it a duty foreign to the genius of its constituent 
parts. With increasing rates, decreasing trade, and 
opposition on many sides, the shrinking from fur. 
ther burdens is not to be wondered at. The weight 
of an intricate, laborious, and almost unlimited 
charge, like that of the education of a great county, 
complicated by intrieate Acts, and by endless shadcs 
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of sectarian bias and jealousy may well try the courage 
and capacity of any body of rulers, even with all their 
energies free. But, thrust into hands already full to 
overflowing, it is not unlikely to slacken the energies 
of a department. Hence, as we have said, the sin- 
gular compromise between the Rivers Board and a 
moiety of the county boroughs cannot be wonderedat. 
Leeds, as we have seen, from an early stage took 
no part in these friendly conferences. On October 4 
the Council debated a resolution of the Parliamen- 
tary Committee recommending the Council not to 
support the Rivers Board’s Bill. Colonel Harding 
took exception, and led the debate in an able 
speech. He said he did not stand before the Council 
as the chairman of the Rivers Board, but as one 
who realised the unfortunate position of thousands 
of inhabitants who were called upon to live upon 
the banks of the Aire. The Board knew the diffi- | 
cult task, and the strong vested interests facing | 
it, and was taking cautious action. He re-| 
counted the efforts to get national action, which 
he preferred, and their total failure. The object of | 
the Bill was to put an end to an intolerable position | 
between sanitary authorities and manufacturers. He | 
complained that the Committee’s resolution had 
been passed without proper discussion, the whole | 
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Mr. Wilson (chairman of 
the Parliamentary Committee), in his speech at the 
Chamber of Commerce, had said that he was against 
local action in this matter of trade effluents. Yet 
almost in the same breath he said that Leeds could 
go for any powers it needed. 

The Bill, the speaker continued, was needed to 


put a stop to futile and costly litigation. At Halifax | 


an important firm was bringing an action against 
the Corporation to amar them to take their trade 
effluent, and the speaker cited the case of the 
Sevenoaks Rural District Council v». Whitmore 
and others, over this alleged right, the law costs 
of which were 70001. The resolution was carried by 
twenty-six votes to twenty-three. 

Not satisfied with this tolerably equal result, the 
Leeds opponents of the Bill conceived a project to 
cut the ground from under the feet of its promoters. 
On December 7 the Parliamentary Committee, of 
whom Mr. C. H. Wilson was chairman, brought 
before the Council a resolution instructing the 
Town Clerk to take steps to obtain an injunction 
to restrain the Rivers Board from proceeding with 
the promotion of the Bill. They were advised by 
the Town Clerk, fortified by counsel, that the action 
of the Board in such promotion was wltra vires. The 
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the Council would be taking an extreme course if, 
representing the largest city in Yorkshire, they op- 
posed measures being taken to purify its streams. 
He thought Leeds would put itself into a false posi- 
tion. Mr. C. H. Wilson thought the application was 
the only step a self-respecting city like Leeds should 
take, since from the first setting-up of the West 
Riding Rivers Board there had been a desire to over- 
ride Leeds, which could get the powers it wanted 
without ‘‘delegating them to some outside irrespon- 
| sible body.” He would let Leeds use the powers it 
had got, which it had not done yet. This he said, 
apparently oblivious of the fact that experience had 
proved the inadequacy of such powers to the end 
|in view. He claimed that Leeds did not foul the 
river so far as it passed through the city, though it 
was true there were a mere handful of people lower 
down the stream who would suffer from the pollu- 
tion of Leeds. But were they going to allow the 
Rivers Board to interfere with trade? ‘‘It has 
been my policy for years past to fight them,” said 
the speaker, ‘‘and, I claim, with some degree of 
success.” That his claim was not baseless is un- 
mistakeably testified by the present condition of the 
River Aire below Leeds, which still remains that 
‘* scandal to civilisation ” it was long ago christened 


object being to shelve the matter without consult-| resolution was duly proposed, and a keen debate | by one of its famous surgeons. 


ing the Sewerage Committee or even its chairman 


took place. The ex-mayor expressed the view that 


| Another ex-mayor could not see how the pro- 
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posed injunction would remedy the pollution of | 


the stream. There was national legislation on 
this subject thirty years ago; but had the rivers 
improved? A fourth speaker claimed that no city 
in England had spent more money than Leeds 
in experimenting with its sewage. The friends 
of the abused streams might retort. that truly 
Leeds seemed to have expended its force in experi- 
ment. 

The oppressive ‘‘heel of the Rivers Board” was 
displayed before the -meeting as a thing not to be 
endured, but the rejoinder was a pertinent query 
as to which was the’worse, the heel ‘of the Rivers 
Board, or the river smell? this apparently being 
the sole alternative. “A supporter of this view 
opined that, at the present rate, the existing state 
of things would go on until eternity ; while a third 
—a strong party leader—objected to being ever- 
lastingly in antagonism to the Rivers Board. Per- 
haps the most pregnant words uttered at this 
meeting were those of Alderman Lupton. ‘‘ No 
doubt it will cost some of the manufacturers a great 
deal of money to carry out the provisions of the 
Bill, but the general benefit of the whole district is 
worth the expense.” This, doubtless, had reference 
not only to the public health and recreation, but to 
the commercial value of that water which, in its 
present condition, is only fit to poison noxious 
animals. The resolution was passed by 36 votes 
to 15. 

** And now. the storm blast rose, 
And it grew tyrannous and strong.” 

On the day before the meeting at ‘Leeds, there 
was held a conference of the four authorities who 
had agreed to work with the Rivers Board: Brad- 
ford, Sheffield, Huddersfield, and Halifax. It was 
held in committee, and no communication was 
allowed to go forth to the public ; the sitting was 
prolonged and the meeting adjourned. All these 
things taken together were signs ominous of dissen- 
sion, and it was stated in the Press that the stage of 
‘* finessing” had been reached. Each party, know- 
ing that it wanted more than its opponent would 
give, was waiting for the other. Mischief was in 
the air, and the hand of fellowship was evidently 
relaxing its grasp. What effect, if any, the Leeds 
resolution to stop the Bill by injunction had upon 
the friendly boroughs can only be surmised; but 
it created a situation in which it might be deemed 
advantageous to ask concessions from the Board. 
On December 9, three days after this meeting, and 
two days after the Leeds meeting, the West Riding 
Rivers Board met at Leeds to discuss the Bill. 
Major Dent was now the chairman, Colonel 
Harding having not only resigned his chairmanship 
of the Leeds Sewage Committee, as a result of the 
November elections, but also that of the West 
Riding Rivers Board. ‘As we have seen, the basis 
of thé alliance with the county boroughs was the 
resolution of October 21, to the effect that’: (1) The 
Bill was to be agreed upon between the Rivers 
Board ani the co-operating county boroughs for 
deposit. (2).The Bill, as.so agreed upon, was to be 
promoted by the Rivers Board, the county boroughs 
rendering assistance as desired. A more binding 
stipulation had been suggested—namely, that if 
in its progress the Bill suffered material alteration, 
it was to be withdrawn, if required by the county 
boroughs, the question, whether any alteration was 
material, to be decided by an arbitrator. 

It does not appear that any material alter- 
ation had as yet been made ; but it was mani- 
fest that doubt existed as to what the future 
might bring forth. The Parliamentary Committee 
of the Rivers Board had resolved that ‘it was 
not advisable for the Board to enter into any sealed 
agreement as suggested by the co-operating county 
boroughs”; from which it was plain that the Board 
at last had come to a decision, and chose rather to 
stand freely upon its own rights than to apply to 
Parliament under a yoke, 

When the minutes embodying this resolution were 
eon before the meeting, Mr. E, J. Smith (Brad- 
ord) proposed, as an amendment, that an agreement 
as above written should be entered into, and sup- 
ee it by a speech attacking the able clerk of the 

ivers Board (Mr. Trevor Edwards), and setting 
forth the B gee of the friendly boroughs. He 
charged Mr. Edwards with persisting in an im- 
poaitte position, which had succeeded in converting 
the Board’s friends into its enemies at the public 
expense. -The are 4 boroughs could not be 
legislated for without their consent on the big sub- 
ject of the treatment of trade effluents. He held 
the Rivers Board to the letter of the words of the 


resolution of October 21: ‘‘The Bill to be agreed 
on between the Rivers Board and the co-operating 
county boroughs for deposit,” saying, ‘‘If we are 
to have an agreed Bill, does it not seem reasonable 
that those who are called in. to agree should have 
the power of protecting themselves in case what 
has been agreed upon is departed from?” So far 
as the county boroughs were ‘concerned, this Bill 
was not agreed upon. It had not been put before 
them. <A feeling of distrust had been set up in 
every county borough. From the first, he said, the 
county boroughs had made it clear that the whole 
correspondence and interviews in which they had 
taken part were without prejudice. In view of. the 
action of Leeds, the support of the other county 
boroughs would have been a valuable asset. .As it 
was, if the Bill were lost, the cause of its destruction 
would lie in the direction he had indicated. 

The amendment ~ was seconded’ by Alderman 
Utley (Sheffield), who said that the clerk seemed 
desirous of claiming the sole control of the Bill. 
The Sheffield Sewage Committee had recommended 
opposition to the Bill unless an agreement could be 
entered into under the common seal. 

Now without affirming the wisdom or otherwise 
of Major Dent’s resolution of October 21, in which 
it was set forth that the Bill was to be agreed upon 
by the Board and the county boroughs, it is un- 
deniable that this was chosen as the basis of the 
revolt ; it is also clear that if the county boroughs 
were bent upon having a sealed agreement, it was 
upon that resolution they should have sought it ; 
and, finally, it seems equally clear that the adoption 
of such an agreement was, from the first, impos- 
sible. Why impossible? Because, in its essence, 
if not in its form, such an agreement would be a 
compact entered into by a public body with a 
minority of its members, whereby that public body, 
having by statute full power to pursue its own 
course, bound itself to submit to the minority, and 
withdraw the Bill, if at any moment that minority 
chose to stop its course, and could get an outside 
arbitrator to say they would be justified in so 
doing by the fact of a material alteration having 
been made. How was this to be reconciled with 
Parliamentary procedure, or deemed other than a 
waste of time? The promotion of a Bill whose 
promoters had already surrendered their free will 
by putting a power of veto into the hands of 
others would surely be deemed a trifling with4 
legislature. 

The chairman saw this, as did also his former 
predecessor, Mr. Milnes Gaskell, although they did 
not present this naked aspect to the Board. The 
latter expressed the opinion that if the Parlia- 
mentary Committee knew of the existence of such a 
compact, they would not pass even the preamble of 
the Bill ; meaning, of course, that they would not 
discuss it. He defended the clerk, saying that they 
must submit to the guidance of their law officer. 
After co-operation so far, was the work to be thrown 
on one side ? He did not like to use the word, but 
if dictation were attempted, the Board must resent 
it. ‘*I think,” he went on, ‘‘that in the past the 
County Council has been the lamb, and the County 
Boroughs the wolves, in this matter of river purifi- 
cation.” As to the action of Leeds, it shewed 
not merely distrust of the Board, but determined 
antagonism to.its work. Here Mr. Armitage (Leeds) 
said, ‘‘ No, no.” Whereupon Mr. Gaskell proceeded 
to read Mr. C: H. Wilson’s above-cited remarks :— 
‘*Tt has been my policy for years to fight the Rivers 
Board, and, I claim, not without some degree of 
success,” Finally, Mr. Gaskell said that the Rivers 
Board represented the whole geographical county, 
and it must continue the attitude it had always 
adopted—viz., that the majority must rule. 

This must be plain to all who can think clearly. 
Euclid has taught us that the whole is greater, than 
its part, but the county boroughs have not realised 
this mathematical law, or, in the pursuit of new 
inventions, have desired to cast aside a law of 
Nature, as many do, knowing no better than to 
try the impossible. 

The task of purifying the West Riding streams is 
no part of the duty of the boroughs, county or 
otherwise, but of the West Riding Rivers Board 
alone ; and, as Mr. Gaskell caustically put it, 
that Board has so far played the part of the 
lamb in the fable to the réle of wolf as played by 
the county boroughs. ‘‘Say, far too cowardly,” 
were Mr. Gladstone’s words when the reproach was 
thade to him that Parliament had been far too 
lenient with the manufacturers. Let that just 








stigma never for one moment be forgotten until the 


work is done. Let us see that the ‘‘ patient beast ” 
of the English people will- no longer meekly suffer 
these ‘‘scandals to civilisation” for the increased 
profit of the wealthy. 

But; says Leeds, ‘‘The Rivers Board is acting 
ultra vires; they cannot promote a Bill.” If they 
cannot, who can? Is the charter of our fine natural 
streams like the laws of the Medes? Again we 
are told, on behalf of Leeds, that the Sewage 
Commission desired to compel authorities to take 
trade effluents. That Commission have not hitherto 

ained the confidence of those whose lives have 
been devoted to the questions they were called into 
existence to advise upon; and we cannot see in this 
desire a redeeming proof of their wisdom. Further, 
the voluminous minutes of evidence they saw fit to 
take shew no determination to elicit the ratepayers’ 
view as to rate-aided treatment of trade processes, as 
we have already set forth. Where was the land- 
owners’ views, the shopkeepers’, the merchants’, 
the great engineering firms’, and so un? Not to 
be found, because they were not sought. 

If vested interests are to rule our policy, why 
compel the owner of slum property to put his drains, 
roofs and ashpits in order? Why not do it at the 
cost of the ratepayers ? 

All this hubbub of alarm and simulated indigna- 
tion merely denotes that the great question of river- 
purification is emerging from the state of a pious 
opinion, and steadily advancing towards that of a 
fait accompli. And what is the true meaning of 
that? First, that our rivers will be restored, and 
with them our self-respect ; and, second, that when 
all is done, and the rivers are clean, the trade in- 
terests of the West Riding will benefit—that is, 
the cost of purification will be more than met by 
the money value of the clean water. That those 
trades most nearly concerned have no fear of the 
effect of the power sought by the Rivers Board we 
have a proof in the formation of a new wool-combers’ 
association in Bradford, whose prospectus demon- 
strates a profit to the fortunate shareholders most 
substantial. Here we get solid facts versus inte- 
rested theory. 

We remember a case in which one of the ablest 
land agents in the north of England, after maturing 
his plans and evidence, gave notice of application 
for an injunction against a large firm of glass- 
bottle makers, who for twenty years had been 
damaging crops all round his works with black 
smoke. A member of -the firm said: ‘We'll 
spend 10,0001. before we'll be beaten by 
naming the agent, who was a masterful man. The 
injunction was got, and Siemens’ gas regenerative 
furnaces were adopted ; and within three years the 
same man actually boasted to us that the injunction 
was the best stroke of business that ever came to 
the works. What he had wasted in smoke, to the 
injury of all his neighbours, he had converted into 
useful heat by the aid of science, and so pacified 
his neighbours and filled his pockets. Necessity 
is the mother of invention ; and out of the needs 
created by a Rivers Board, whose methods are not 
to be always lamb-like, but those of wisely-directed 
coercion, processes of economic thrift will arise, 
which in the end will benefit all concerned. Thus, 
force, so far from being no remedy, is almost the 
only remedy—in one shape or another, whether 
applied by man or by Nature. 

All things considered, we regard the present 
position of 1904 with something akin to the satis- 
faction we had in 1893, when the County Council 
went in the teeth of the County Boroughs for the 
— Act; and if we regard the effect on the 

arliamentary Committee which passed that Act 
of the laissez faire position generally maintained 
by their opponents, we have little doubt of a 
similar happy issue. On that occasion, Mr. James 
Mansergh, Past-President Inst. C.E., speaking on 
behalf of the promoters, said: ‘*‘There must be, 
in my opinion, a strong, central, independent, and 
dominant authority, armed with ample powers to 
enforce the law with expedition and certainty.” 
Such an authority was created ; nevertheless, at the 
present juncture, after ten years’ experience has 
demonstrated weak points in the interpretation and 
administration of the law, and it is wisely sought to 
amend them, the opponents of 1893 are once more 
in league to deprive the Rivers Board of its 
‘*dominance,” desiring to let it advance on suf- 
ferance only under a dominant minority. We do 
not think the broad interests of the Riding will 
tolerate this attempt to apply the throttle-valve 
in a great undertaking ; and we feel certain that 
Parliament will not. 
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HE CROW FLUE-FLANGING MACHINE. 





heavy undercutting and facing. The column is very 
stiff, and the table is raised or lowered on it by a 


Tue machine shown .in the illustration on page 169 worm-actuated rack and pinion gear, “The introduc- 


has been designed for the use of boiler-makers, and is 
capable of doing a considerable range of work coming 


iues or plates from } in. to ? in. thick, and will flange 
\ue-rings for Adamson’s jointed furnaces up to 5 ft. in 
diameter by 5 ft. long when flanged. The fire-boxes 
of donkey boilers up to 5 ft. in diameter by 6 ft. high 
may be recessed back 34 in. at the bottom, as re- 
quired, to form the water space between the fire-box 
and the shell of the boiler, and the machine will 
flange the flat end-plates for Lancashire boilers up to 
6 ft. in diameter over the flange, and also the crown- 
plates for donkey boilers of the same diameter. 
The illustration shows the machine adapted for 
flanging donkey-boiler crowns. For this work the 
plates to be flanged are secured to the dished top of 
the stool on the chuck, and the conical roller, which 
is under the edge of the plate to begin with, is raised 
vertically, and turns the plate over the angled roller. 
When flanging flue-rings for furnaces having Adam- 
son’s joints, the stool on the chuck is removed, and 
the rings are secured to the chuck by pawls, shown. 
The positions of the conical and angled rollers are also 
changed, the conical roller being drawn along the 
bracket carrying the angled roller in the illustration, 
and the angled roller ‘being fixed to the face of the 
saddle-plate and looking up. Two side rollers, not 
shown in the illustration, are arranged to slide, one on 
either side of the angled roller, by means of a revolving 
shaft, with right and left-hand screw. There is also a 
roller carried upon the sliding-head of the conical roller 
and placed behind it, which, when the side rollers are 
roperly set, and the roller behind the conical roller 
ae up to bear against the flue being flanged, 
makes the flue-ring at the flanged ends perfectly 
concentric and cylindrical. Also by allowing the 
breaking-down and finishing rollers to revolve on in- 
dependent centres, and not combining them in one cast- 
ing, as is usual in most machines, the faces of the flanges 
are not ribbed or corrugated in any way, but finished 
off perfectly smooth. For recessing the reaps boiler 
fire-boxes, the only alteration necessary is to substitute 
a special roller on the conical roller sliding-head and 
remove the conical roller. The whole machine is self- 
contained and all the operations are effected by power. 
The makers are Messrs. Crow, Harvey, and Co., of 
Park Grove Iron Works, Glasgow, and they have, we 
understand, supplied machines of this type to the 
principal boiler-makers both in this country and abroad, 








DRILLING-MACHINES WITH REVERSE- 
GEAR. 


WE illustrate on page 176 a very neatly-arranged 
type of drilling-machine made by the Cincinnati 
Machine-Tool Company, and sold in this country b 
Messrs. Buck and Hickman, of 2 and 4, Whitechapel- 
road, E. The machine in its simplest form is repre- 
sented in Fig. 1. It is driven by a countershaft in 
the usual way, and is back-geared, the change of gear 
being made by simply shifting a lever, which throws 
in or out the proper clutch without it being neces- 
sary to unscrew and tighten up again the shifting- 
stud, as in the ordinary type of back-gearing. The 
spindle, it will be seen, is driven by a three-bevel 
gear, by which the motion of the spindle can be re- 
versed, an arrangement which is particularly useful 
in using the machine for tapping holes. With 
the clutch in mid-position, the spindle is stopped 
without it being necessary to shift the belt on 
to the loose pulley. In this machine the speed is 
the same when revers:d as in forward gear, but in 
Fig. 2 we represent the head of a machine in which a 
quick reverse is provided for. This is effected by using 
a four-bevel gear, one of the intermediate bevel wheels 
being actuated by a train of three spur-wheels from 
the driving-shaft. Three spur-wheels are, of course, 
needed, as the upper of the two intermediate ,bevels 
must rotate in the same direction as the lower one. 
When the reverse is not needed, the spur-gears can be 
thrown out of action by raising the intermediate pinion 
clear of the lower spur-wheel. 

The {ved can be given either by the lever in the case 
of small holes, or by the hand-wheel, or by power. A 


speci! quick return lever is also fitted at the back for 
rapicly lowering or raising the spindle. The power 
fee! in the case of the machine represented in 
Fig. i is belt-driven. The worm runs in an oil-box, 
Pivoicd to the framing, so that the worm can be 
lowerd quite clear of its wheel. A knock-off device 


is provided by which this can be done automatic- 
ally at any deileok: point of the spindle travel, making 
it thercfore an easy matter to sink a series of holes to 
& pre.ctermined depth. The worm is driven by fric- 
tion, so that in case of excessive strain it can yield. 
The rotches for the pawl of the lever feed are cut 
tlightly taper, so that there is no backlash between 
this ever and its wheel. The spindle is counter- 
balanced, and a3 jam-nuts are used’ for securing the 
codars on it, the machine can safely be for 


ider the description of flanging. It will deal with| vibration when the machine is at work. 


tion of this worm makes it unnecessary to clamp the 
arm to the column, to prevent it slacking back from 
he arm can 
be swung through an entire circle, enabling tall work 
to be drilled by securing it to the sole-plate. 

To some of the machines an automatic feed-changing 
device is fitted, which is illustrated in Fig. 3. This 
is on the lines of the change-gears now commonly fitted 
to lathes. An index is provided which shows in thou- 
sandths of an inch the fesd per revolution, whether 
the tool is running with the back gears in or out. As 
shown here, the spindle sleeve is graduated, so that 
the depth drilled can be known without raising the 
drill from its hole. 








HORNSTEIN’S TACHEOMETER. 

On page 177 we illustrate a tacheometer theodolite 
of a new type, the design of which is due to Mr. M. 
Hornstein, of Berlin. The special feature of the in- 
strument lies in the fact that with it can be obtained 
the distances of inaccessible objects. To this end the 
instrument is provided with an additional motion to 
the telescope. This is arranged so as to be capable of 
being moved up or down in a vertical direction, the 
amount of this motion being read off a vertical scale 
provided for the purpose. As will be seen from Figs. 


the lower end of which abuts against a stop, the 
position of which is adjustable by a micrometer 
screw provided in the,,base of the instrument. 
The method of using the instrument is as follows: 
—The object, the distance of which is required, is 
sighted in the telescope, and by means of the 
aforesaid micrometer screw is accurately intersected 
by the cross- wires. By means of an auxiliary 


Fig.€. - 











micrometer screw, the stop is then displaced by exactly 
yo of a millimetre. This tilts the telescope so that 
the cross-wires no longer cui the object sighted. The 
telescope is then raised vertically in its guides till 
these cross-wires again cut the object, the distance of 
which is then exactly 1000 times the vertical lift 
of the telescope. 

The geometry of the instrument will be readily 
understood on reference to Fig. 6. Here the point o 
represents the position of the telescope trunnion at the 
first observation, and o' that at the second observa- 
tion. K is the mark sighted on, and E its horizontal 
distance from the instrument. Assuming the inclina- 
tion of the telescope unaltered, but that it is raised 
bodily (carrying with it the stop and the micrometer 
screw) to the second position, the line of sight 
will intersect the vertical through the object K 
at a point A, such that A K is equal to the dis- 


lifted. If, now, the micrometer screw is turned so 
as to again make the cross-wires cut K, we have 
obviously from the properties of similar triangles 


E._! 
v m—m 

where / is the distance of the telescope axis above the 

micrometer screw, and m and m' are the readings of 

the micrometer in the two positions. As stated, 

m — m' is always exactly 7, millimetre, and as / is 

100 millimetres, we have 

E = 1000 v. 

It will further be obvious that the height of K above 

the level line is also readily attainable, since we have 


Ht 


Em 
Hence, once E is known, K is immediately found. 





Further details of the construction of the instrament 


1 and 2, an arm is secured to the axis of the telescope, | 


tance v_ through which the telescope has been} 94 





are shown in Figs, 2.and 4. The telescope F rets 
in ring-bearings on a saddle W, which, in its turn, 
rests on trunnions of the usual type. In addition to 
the usual ‘horizontally divided circle the base-plate 
carries the frame R for the horizontal micrometer screw 
8. The stop against which abuts the lever-arm G A is 
shown at 5, and a fine adjustment for this stop is pro- 
vided at G, as shown. he whole of the head, in- 
cluding both telescope and base-plate, is mounted on a 
vertical stem n, which is of triangular section, and 
passed through a long sleeve B. Further details of 
this are given in Figs. 4and 5. As shown in Fig. 4, 
the sleeve is fitted with anti-friction rollers R', R", 
R™, Of these, R’ is provided with a milled head d, 
and serves as a winch, by means of which the whole 
instrument can be moved ily up or down within the 
sleeve by means of a thin strip of steel shown sepa- 
rately at 6. A counter-weight » is provided which 
renders the motion easy. 

Details of the micrometer screw and the fine adjust- 
ment are shown in Fig. 3. Here S represents the 
main screw, the pitch of which is 5 millimetres.. This 
screw is provided at each end with a knurled head 
divided into fifty divisions, and is also fitted with a 
vernier reading to one-tenth of a division, as indicated 
at n, A single vernier division corresponds there- 
fore to x45 milinsies displacement of the nut m which 
carries the stop. A fine adjustment by which this 
stop can be moved through exactly 4 millimetre is 

rovided by the micrometer screw m and the knurled 
coed D. This head is fitted with stops /, and k, which 
limit its rotation, the total movement possible being 
such that the screw m advances ‘through just ;y of a 
millimetre. - 

Some tests of the instrument were made in the 
summer of 1903, near Diebsteich, with the following 
results :— 


Results of Measuring Experiments Carried out with the 
Hornstein’ Measuring Instrument. Summer, 1903, 
Hamburg—Altona, near Diebsteich. 
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Tape, 50 Metres. Tape, 100 Metres. Metres, 
Vertical Re- Vertical Re. Vertical 
Scale Read sult. Scale Read- cuit. | Scale Reading | Result. 
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30 | 80 | 50 | 85.2 | 195.4 |100.2 9.5 | 309.8 | 3003 
30 | 79.9. 49.9 | 35.5 | 135.4/ 99.9 | 9.5 | 300.4 | 299.9 
29.9 | 79.8 | 49.9 | 85.6 | 135.5/ 99.9 | 98 | 8096 | 2998 
29.6 | 79.6 | 50 | 85° | 185/100 | &8 | 309.5 | 300.2 
29,5 | 79.6 j™ | 85.3 | 185.2 | 99.9 9.3 | 300.4 | 300.1 
29.6 | 79.6 | 50 | 85.8 | 135.4 |100.1 | 20.8 320.35| 299.55 
29.6. | 79.6 | 50 | 35.5 | 185.5 |100 | 19:5 | $20.5 | 301 
29.9 | 80 | 501 | 35 | 135.1 |1001 | 20.4 | 3205 | 300.1 
29.7 | 79.65) 49-95) 35.45) 135.5 | 100.05 21.4 | 320.7 | 200.3 
29.6 | 79.6 | 60 | 85.3 | 135 | 99.7 | 20.8 320.9 | 300.1 
ee? a Visss + i ae 820.7 | 299.7 
pete | #8 820.6 | 299.4 
| } | 7 


The. instrument is made by Messrs. Dennert and 
Pape, Altona-Hamburg, who hold the patentee’s license 
for Germany. 





Pustic Service Motor - Omnisuses. — The ronning 
trials with the Straker-Squire motor-omnibus have pro- 
ceeded regularly, and the records published by the Auto- 
mobile Club show that up to the 3rd inst., the last day of 
the trials, the total distance run was 2001 miles, the total 
petrol consumption amounting to 298 gallons. Unbroken 
runs were as follow :—971 miles, 309} miles, 294} miles, 
177+ miles, 1014 miles, 61} miles, and other minor dis- 
tances, with stoppages due to the engine stopping on hill, 
examination of magneto, &c. Voluntary.stops were made 
each day for lunch, lighting lamps, &c., and for traffic. 
The “Sirdar” tyres have not been touched throughout 
the whole period, except for removing a few stones. The 
Ss were generally very heavy. The committee have 
not yet finally considered the observer's report. 





J. A. Berty’s UNIvERSAL ELgcTRicaL Directory, 1905. 
—The present is the twenty-fourth annual edition of 
this directory.. It is divided into four main sections, 
dealing with British, Colonial, Continental, and North 
American firms and engineers, and contains upwards of 
32,000 names and addresses. Each section is followed 
by adirectory classified under specialities and trades, and 
the British section is further completed by a geographical 
index of towns. The mee addresses and telephone 
numbers are given, ether with data as to the capital 
and composition of the board of British limited com- 
panies. Of special interest are the has He pages 
commencing with page 497, ‘Electricity Works,” in 
which will be found particulars concerning the generating 
stations throughout the United Kingdom, stating the 
current produced, its voltage, object, the power avail- 
able, and so f rth. The book is carefully got up and 


prove of great usefulness. © 
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12-HORSE-POWER TWO-CYLINDER SIDDELEY CAR. 
CONSTRUCTED BY MESSRS. VICKERS SONS AND MAXIM, LIMITED, AT THEIR CRAYFORD WORKS, KENT. 
(For Description, see opposite Page.) 
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CONSTRUCTED BY 





Fig.3. 


(3659.6. 


We illustrate on this and the previous page 
details of the 12-horse-power two-cylinder Siddeley 
motor-car, to seat four persons, which has just 
undergone successfully a 5000- mile reliability trial 
under the regulations and observation of the Auto- 
mobile Club. The car is entirely of British manu- 
facture, having been built for the Siddeley Auto-Car 
Company by Messrs. Vickers Sons and Maxim, at 
their works at Crayford, Kent, and the engine sup- 
plied by the Wolseley Tool and Motor-Car Company, 
Limited, of Birmingham. The chdssis of the car is 
shown in elevation and plan in Figs. 1 and 2, and 
the arrangement of the controlling-gear on the dash- 
board in Figs. 3 and 4. The framing is, as usual, 
of steel channel section, the sides being connected 
by cross-pieces of ]{ section riveted on. In front 
of the dashboard the channels are of less depth, and 
are set inwards to clear the wheels and allow 
the car to be turned in a very small circle. The 
engine, which is of the two-cylinder type, is carried 
from the channels by means of its own brackets, being 
also partially supported by one of the transverse 
joists. A section through ‘one of the engine cylinders 
is given in Fig. 5, from which it will be seen that the 
upper half of the crank-chamber, which is of alumi- 
nium, forms the jacket for the cylinder, the barrel of 
which is of cast iron. A short pipe-connection 
joins each jacket with the corresponding cast-iron 
cylinder head, which carries the valves.in the usual 
manner. The dimensions of the cylinders are 44 in. 
by 45 in., and the two conneeting-rods work-on the 
same crank-pin, the explosions taking place in the 
cyliuders alternately. 

oth inlet and exhaust-valves are mechanically 
coutrolled by a half-speed cam-shaft, shown in Fig. 5. 
ihe exhaust-cams are formed on a sliding-sleeve, by 
moving which the ‘compression can be reduced at 

‘ating. The inlet-valves are worked by tappet- 
levers and rods actuated from the same shaft. The 
(ormues in which these valves are situated are cramped 
to tho cylinder end by a bridge-piece, the arrangement 
beiny clearly shown in Figs. 6 and 7. The bridge-piece 
carces the bearings for the tappet-levers, but the 
bearings are not rigidly fixed, being capable of being 
moved vertically in slots, Their position in the slots 
is dciermined by a coarse-threaded screw, against 
which they are pressed by springs beneath. It will 
be seen that the lower the bearing is in the slot the 
“reiter angle the tappet-lever will be moved through 

y its rod, and consequently the more will the inlet- 
valve be opened. The heads of the screws are fitted 
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12-HORSE-POWER TWO-CYLINDER SIDDELEY CAR. 
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with levers, which are controlled by a lever in the 
centre of the steering-wheel. The driver is thus able 
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more than the ordinary attentions which a car must 
receive at the end of long journeys. From the official 


to regulate the opening of the inlet-valves to any} records we gather that the first involuntary stop 


amount desired in a very simple manner. 

To get at the inlet-valves it is only necessary to 
disconnect the levers, and take off the nuts holding 
down the bridge-piece, when the latter, with tappets, 
&c., can be removed at once, and the inlet-valve domes 
lifted. The inner face of the half-speed wheel on 
the cam-shaft carries the governor which actuates a 


throttle-valve in the induction pipe between the engine 
and carburettor ; but by depressing a pedal on the 
footboard of the car, the governor can put out of 


action. The carburettor is very accessible, and the 
jet may be got at or removed by unscrewing two nuts. 
A chain from one end of the half-speed shaft drives 
the contact-breaker. The wires leading to this.are em- 
bedded in grooves cut ina block of fibre, and are never 
moved, the current passing through —— contacts, 
which allow for the rotation, of the contact-breaker.- 
The fly-wheel is 21 in. in diameter, and. forias, the 
female part of the friction cone-clutch, the. male part 
being of aluminium, with a leather ring. The pedal 
and lever. brakes both operate on the rear wheels, 
thie pedal brake consisting of segments which expand 
against the inner rim of the sprocket-wheels, while 
the lever brake is of the band type. The brake gear 
is shown in Figs. 1 and 2. The radiator is in front 
of the car, and between this and the engine‘is a 
fan to induce a circulation of air, carried» by’ a 
spindle projecting from the engine and driven «by 
a belt from the half-speed shaft. A section of the 
exhaust-silencer is given in Fig. 8. The position of 
this behind the gear-box is shown in the views of the 
chassis. At the rear end of the chdssis is seen the 
petrol tank, which carries 8 gallons of spirit. All the 
wheels are 32 in. in diameter, the front tyres being 
90 millimetres and the back ones 100 millimetres. The 
engine runs normally at 850 revolutions per minute, 
and at this speed the various change gears give a car 
speed of 8, 14, 21, and 28 miles per hour respectively. 
The 5000 miles’ trial, referred to above, was run 
over typical South of England roads, the car covering 
as nearly as possible 150 miles per day. Every adjust- 
ment and slight repair was noted by the official 
observer as it took place, though these consisted of no 





occurred on account of .the wheels slipping when 
mounting Sunrising-hill on the Banbury road, after 
the car had ran 605 miles, and the next stop 
was due to the same cause when the hill was being 
mounted again, the car having meanwhile covered 3216 
miles. After a further distance of 700} miles two 
stops occurred, being caused by a loss of pressure in 
the petrol tank, owing to the feed-pressure valve 
sticking through dirt. None of these was due to any 
structural defect in the car, which is a high testimony 
to the excellence of its workmanship. As regards the 
tyres, the cover of that on the off-side driving. wheel 
gave no trouble until it bad run 2730 miles, and. ran 
2993 miles before it was thought necessary to replace 
it by one of the front covers. The near side driving- 
wheel cover burst at the end of 22654 miles, though 
without causing an involuntary stop, and a new tu 
and cover were fitted at the end of the day. The 
second off-side driving cover, which had previously run 
2904 miles as a front cover, was removed after 1356. 
miles’ service as a driver. It was replaced by the off- 
front cover, which had already run 1208. miles. 

The only mechanical trouble whieh arose during the 
whole course of the trial, necessitating an.involuntary, 
stop, was the sticking of the petrol-valve, already 
mentioned, and this occurred 500 miles prior to the 
conclusion of the 5000-mile test.’ This performace 
excels all previous records, and manifests the supe- , 
riority of British design and workmanship, even; 
over the Continental practice. The 5000 miles were 
covered in about thirty-three days, and this mileage 
exceeds the aggregate journeys of the average amateur 
motorist in any year. Only twice during the tnials 
did the car fail to reach the end of its daily, run 
before the appointed time. It carried on each day 
four ——S each over 11 stone in weight; and 
though on all but three days the roads were wet: and 
prevented the car being run at top speed, trol 
consumption for the 5000 miles was only gallons, 
and the oil used for lubrication about 10 gallons. A 
table of costs, giving particularg as to, the. expendi- 
ture upon oil, spirit, &c., has been drawn up, and 
stands as follows :— 
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8} gallons of lubricating oil 

307 gallons of motor spirit ... 

20 tubes of chain ae 

3 gallon of gear oil .... 

a tins of bermoline ... 
harging accumulators 

Two air. valve springs 

Two wing-stays 

Other oils 
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19 15 1 


{t should be observed that the running being entirely 
in heavy weather, the consumption of petrol and 
lubricating oil is higher than it would be in ordinary 
use. The accumulators were also recharged. more 
frequently than was really necessary, in order to be on 
the safe side. Putting in the cost of two new tyres, 
this item comes out at 20/. 153. 6d., so that the 5000 
miles were covered for an expenditure of about 40/., 
or just under 2d. per mile. Now the ordinary man 
using a pleasure car would rarely cover more than 
3000 miles in a year, which, on the same scale, 
would cost 25/. There must, of course, be added 
interest on principal, depreciation, garaging, and other 
items. 

We understand that Messrs. Vickers Sons and 
Maxim, Limited, have taken over the Siddeley Auto- 
Car Company, and that this type of car, in various 
sizes and power, will be manufactured by them at 
their Wolseley and Crayford works, as well as their. 
well-known Wolseley car. At the same time the 
Vickers Company:.are arranging for the purchase of 
Niagara Hall, Westminster, where it is proposed to 
have an extensive garage, with a most complete equip- 
ment of spare parts and machine-tools, with the view 
of undertaking the storage and repair of the large 
number of their cars now in use in the Metropolitan 
area. 








ContTracts.—We are informed by Messrs. Kerr, Stuart, 
and Co., Limited, 1, Broad-street Place, E.C., that they 
have received from the Great Indian Peninsula Railway 
an order for motor-coaches of their own design, recently 
adopted by the Great Western Railway of —— and 
other companies.—Messrs. G. B. Smith and Co., o 
Craighall Iron Works, have obtained from Mr. 
Murchie, of 39, Mains-street, Glasgow, an order for an 
iron shed with galvanised corrugated roof, 220 ft. by 
61 ft. 10 in., in two equal spans, covering an area of 
1500 square yards. The shed is for Messrs. A. and W. 
Fullarton, timber measurers, of Yorkhill, to be erected 


over a tract of und adjoining Princes’ Dock, for 
timber storage.—A contract has n placed with the 
Power-Gas rporation, Limited, , Victoria-street, 


S.W., by the Tranmere Bay Development. Company, 
Limited, Birkenhead, for a gas-driven electric installa- 
tion for their new shipyard at Birkenhead. It consists 
of a power-gas plant of 6000 horse-power. capacity ; the 
larger portion of the gas. generated will be for firing fur- 
naces. The electric station is to contain two 400 indi- 
cated horse-power, and three 250 indicated horse-power, 
Premier gas-engines, the former direct-coupled to a 220- 
kilowatt Bruce Peebles dynamo, and the latter toa 140- 
kilowatt dynamo by the same makers.—The Thames 
Electrical Engineering Works have placed with Messrs. 
Reavell and Go. Ranelagh Works, Ipswich, an order for 
the engines of twenty lighting sets’ for the Thames 
steamers, ten for the steamers being built by the Thames 
Iron Works, and ten for those being built by Messrs. 
Thornycroft and Co.— Messrs. Ernest Scott and Mountain, 
Limited, of Newcastle-on-Tyne, who are now, completing 
their new works at Gateshead, have recently shipped to 
Spain, to the order of Messrs. Mason and Barry, of 
London, an electric winding-mach‘ne for use in a copper 
mine. The machine contains two drums, each 4 ft. 84 in. 
in diameter and 24 in. in width, and can raise 20 cwt. of 
ore at a winding speed of 375 ft. per minute. It is 
driven aS semi-enclosed electric motor, running at a 
speed of revolutions per minute when supplied with 
current at an electromotive force of 500 volts at the 
terminals; the motor is designed to give a continuous 
output of 45 brake-horse-oower for six hours, and can 
cailly work up to 70 brake-horse-power for one hour. 
Messrs. Sco 
for the Mickley: Coal Company and the Dunston Gares-' 
field Coal mans of Newcastle.—We are informed 
that the Kermode Liquid-Fuel Company, of Liverpool, 
have received: orders to fit their a cones: system to 
steam ag, for the’ London, Liverpool, and Wal- 
lasey Fire Brigades.—The Metropolitan Borough of 
Islington has placed an order for seven 30-kilowatt 
single-phase transformers with Messrs. Ferranti, Limited, 
Hollinwood. Messrs. Ferranti have also in hand orders 
for three-phase and nee transformers, and other 
electric machinery, for the Midland Electric Corporation 
for Power Distribution, Limited, the Bloemfontein Cor- 
ration, the Eccles Corporation, and Messrs. Bruce 
Peebles and Co., Limited. — Messrs. ee. PO 
Limited, 13, Fenchurch-avenue, E C., have just receiv 
an order from the Dublin United Tramway Company. for 
one of their electrical grease-separating plants capable 
of purifying 4000 gallons of greasy water per hour. The 
consulting engineer is Mr. H. F. Parshall. The same 
firm have lately put down a. large plant at the South 
London Electric Supply Corporation’s Works, at Lough- 
borough ‘Junction, to deal with 8000 gallons of 
water per hour, The ¢onsultin; irieers for the latter 
are Messrs. Kincaid, Waller, Manvitle, and Dawson. 


tt and Mountain are building similar machines |, 





NOTES FROM THE NORTH. 

Giascow, Wednesday. : 
Glasgow Pig-Iron Market.—The opening of the pig-iron 
market last Thursday forenoon saw the tone again firm, 
when a further recovery of about 3d. per ton was ex- 
perienced in the price of Cleveland warrants. Cash iron 
advanced to 48s., while the rise in forward warrants was 
from 47s. 10d. to 483. 3d. eleven days, and from 47s. 114d. 
to 48s. 3d. one month. There was a total turnover of 
10,000 tons, including 1000 tons of Standard foundry iron 
at 483.3d.one month. At the afternoon session the tone 
of the market was flat, the recovery that had taken place 
in the Paty J being entirely lost. The prices left off 
round about the previous night’s close, Cleveland iron 
being at 47s. 94d. cash 3ellers: About 8000 to 10,000 tons 
were dealt in during the afternoon. On Friday morning 
the market was again very active, the turnover being 
estimated at over 22,000 tons, at prices which showed an 
advance of 1d. on Thursday’s closing quotations. Cleve- 
land warrants got the length of 47s. yd. cash, 48s. 24d. 
twenty-one days, 47s. 10d. twenty-five days, 483. 14d. one 
month, and 483. 3d. three months. Hematite was dealt 
in at 57s. one month, and Standard foundry iron at 
48s, 14d. three months, with sellers over at the latter 
figure. In the afternoon there was only a turnover of 
about 10,000 tons, Cleveland warrants being flat in tone. 
Prices receded to 47s. 8d. cash, and 483. one month, with 
buyers 1d. and 2d. per ton less respectively. Three 
months iron was at 48. 2d., and Scotch warrants at 
53s. 14d. Only a small business was done at Monday 
morning’s market, the turnover not exceeding 5000 tons 
of Cleveland warrants. The tone was flat, and prices had 
a further decline to 47s. 5d. cash and 47s, 8d. one month. 
Sellers of Scotch iron were at 52s. 10d.; hematite, 
563. 10d.; and Scotch No. 3 at 51s. 74d.—all cash transac- 
tions. There wasa slight recovery in the price of Cleveland 
warrants at the afternoon sitting, when 4000 tons changed 
hands at 47s. 54d. cash, 47s. 6d. four days, and 47s. 84d. 
one month. There was an additional turnover of 2000 tons 
of Standard foundry, and 1000 tons of hematite warrants 
at 47s. 104d. three months and 56s. 1ld. one month re- 
spectively. On account of some buying by a local com- 

mission-house the tone of the market was firm yesterda 
forenoon, the turnover amounting to 17,000 tons, includ- 
ing 1000 tons of Scotch at 52s. 74d. cash. Cleveland 
warrants realised as much as 47s. 9d. cash, 48s. one month, 
and 483. 74d. three months. Standard foundry iron had 
sellers at 48s. 74d. In the afternoon the tone of the 

market was quiet, and prices were a shade easier. Onl 


f | about 3000 tons of Cleveland iron were dealt in at 47s. 8d. 
J.| cash, 47s. 104d. one month, and 483. 14d. three months. 


To-day (Wednesday) the market was irregular, but the feel- 
ing was stronger at an advance of about 3d. on yesterday’s 
prices. Cleveland warrants opened at 47s. 8d. cash and 
47s. 11d.onemonth. The tone improved, and up to 48s. and 
483. 3d. cash and one month respectively was paid. Fully 
16,000 tons changed hands, someof which was 48s. 14d. three 
months. At the afternoon market the business consisted 
of about 4000 tons of Cleveland warrants, the prices being 
47s. 11d. cash, 48s. 1d. nine days, and 483. 04d. one month. 
The closing quotations were 47s. 11d. cash, and 48s. 2d. one 
month buyers; sellers 4d. over these prices. The quo- 
tations for warrant and makers’ iron are :—Clyde, 58s. 6d.; 
Gartsherrie, 59s.; Calder, 59s.; Summerlee, 59s. 6d.; Lang- 
loan, 643. 6d.; Coltness 65s. (all shipped at Glasgow) ; 
Glengarnock shipi at Ardrossan), 58s. 6d.; Shotts 
(ship at ith), 59s.; Carron (shipped at Grange- 
mouth), 59s. 

Sulphate of Ammonia.—There is practically no change 
to record in sulphate of ammonia, the price remaining 
steady round about 13/. fs. per ton. 


The Scottish Steel Trade.—A meeting of the Scottish 
steel-makers was held to-day, when it was reported that 
both in heavy and light material all producers were so 
well booked up with orders that none were inclined to 
commit themselves further to forward deliveries. Some 
firms, indeed, intimated that they were not sellers. It 
was resolved that no change should be made meantime 
in the official values. 

Technieal College Scientific Society.x—Under the chair- 
manship 3 Mr. R.. B. Munro, the president, Professor 
Blyth the members of this society last Saturday 
evening on the subject of ‘‘Cathode Rays and an Allied 
Phenomenon.” Defining his subject as an attempt to 
explain scientifically the electric spark, the Professor 
dealt in a lucid manner with the process of. ionisation, 
which prepares the particles of matter in the air space 
between two metallic plates in order to render them con- 
ductive; and then he went on to give an interesting 
résumé with rd to the behaviour of the ion, intro- 
duping the Crookes tube to illustrate ,his subject. There 
was 4 large attendance of the members. 

Clyde Shipbuilding.—Notwithstanding the wony orders 

ed on the Clyde last month, Scott’s Shipbuilding and 
gineering Company, Greenock, has just fixed up 
another good contract to build six steamers for the China 
pe an Company. These boats are each to be of 
2600 capacity, and are to be fitted with trip!e-expan- 


sion engines of 1500 indicated horse-power. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

She, University Scheme,—A Sheffield gentleman, 
who ~ noe wish hi density vad be jg has - 
pressed his willingness to subscribe 10,000/. towards the 
endowment fund of the Sheffield University on condition 
that four other sums of 10,0007. are contributed. As an 
alternative, he will give 5000/. if nine other similar dona- 
tions. are forthcoming. An addition of 50,000/. will 
almost fill the endowment fand. 





Messrs. Henry Bessemer and Co.—Mr. Charles Allen 
presided over the annual meeting of sharebolders in thi 
company, held on Monday, and recommended a dividend 
of 7h per cent. The report was adopted, and the divi- 
dend as stated was declared. 


South Yorkshire Coal Trade.—The returns of the weigh 
of coal sent from the South Yorkshire collieries to Hu!! 
last month are satisfactory, as they showa considerab|: 
increase both in the imports and exports. The Gerina), 
coal strike is in some measure responsible for the in 
crease in the tonnage sent to Germany, South America, 
and Holland, whic 
34,000 tons. It was supposed that the unrest in Russia 
would interfere with the exportation of coal to tha 
country. This, however, does not seem to have been 
the case, for there is an increass of rather over 1300 tons. 
It was expected that a number of the West Riding 
collieries would have shown an extended business, owing 
to extra orders for coal which have been sent to districts 
usually fed with fuel by German coal-owners. Most of 
the West Riding collieries doing business with Hull show 
increases, but not to the extent that might have been 
thought. 


The Iron and Steel Trades.—The local iron market for 
foundry and forge qualities still shows signs of slight 
relapse. The advances stimulated the demand for a 
time, but comparatively few new orders are now coming 
forward. The outlook in the heavy branches is not 
altogether reassuring. With regard to the Government 
orders on hand for armour, all the earlier stages have 
been passed, and plates are now being pushed through 
the finishing-shops, and in a short time there will be a 
dearth of employment. No inquiries are being made at 
a either by the English or any foreign Government 
or armour, and none are expected just at present. In 
the heavy forgings and castings departments a consider- 
able amount of work has,still to be done on the contracts 
placed some time ago, but new ones would be very 
welcome. The railway branches are quiet, both on home 
and foreign account, and at comparatively few of the 
works are the men being fully employed. 


South Yorkshire Coal Trade.—Owing to the extreme 
lowness of prices of coal, owners complain that they are 
making comparatively little profit. The pits producing 
coal for gas and household purposes are working fairly, 
but the demand for steam-coal is not more than normal. 
As far as can be ascertained no business has followed the 
inquiries that were being made for coal for shipment to 
the Continent, and the tonnage going into the large works 
remains about the same. Owing to the activity in the 
woollen and cotton districts there is an excellent demand 
for slacks, and prices have advanced about 6d. per ton. 
Coke-makers are busy, and are able to maintain their 
prices. 








Our Locomotive Exports.—The value of the loco- 
motives exported from the United Kingdom in January 
was 226,085/., as compared with 162,006/. in January, 1904, 
and 281,796. in January, 1903. The new year has thus 
commenced in a tolerably satisfactory fashion ; but our 
— shipments are still subject to great vicissi- 
tudes. 





Tue Kearney- THom Monorat System.—At the 
local Industrial Exhibition held last week at the Batter- 
sea Town Hall, Mr. E. W. C. Kearney exhibited a work- 
ing model of the Kearney-Thom Monorail Railway, 
which we understand a syndicate is applying for Parlia- 
mentary powers to construct between London and the 
Sussex coast. In the model the coaches were fitted with 
two-wheeled bogies running on a rail centrally in the 
track, and were kept upright by small trolley-wheels 
running between the flanges of a channel iron overhead. 
The provision for the necessary strength and rigidity of 
the overhead structure would appear to be not altogether 
easy, though in the case of tube railways this difficulty 
would be lessened. 





Tre “Icranic” Starting Rueostats.—The Sturte- 
vant Engineering. Company, Limited, of 147, Queen 
Victoria-street, E.C., who are well known as makers of 
motor starting and controlling apparetus, have recently 
put on the market a new type > starter in which every 
care has been taken to eliminate the faults often met 
with in such apparatus. In general appearance it does 
not differ poely from the usual form, having the usual 

ial arm and automatic release device, with the resist- 
ance-box at the back. Either.a simple no-voltage release 
or @ combined no-vol and overload release is fitted, 
as desired. The starting contacts are either of the 
button type, or are made of segmental shape, and easily 
renewable, the latter being recommended for currents 
above 55 amperes. The resistance-box is of cast iron 
screwed to the back of the slate panel, and well insulated 
from it. The resistance coils are wound upon asbestos 
tubes terminating in porcelain insulators held in perfo- 
rated ote ero above and below. No solder is 
used to connect the coils together or to the contacts, al! 
connections being mechanical and situated in chambers 
above and below the coils.. There are thus no inacces- 
sible internal connections, and all joints can be inspected 
at a moment’s notice by removing the perforated metal 
casing. This is neatly held by spring-clips at the 
corners, and may be completely removed with no tools 
whatever. The starters can be supplied either of the 
open, protected, or totally encl types, and suitable 
for ony class of continuous-current motor. They are 
made throughout at the London works of the Sturtevant 
Company, and both in design and workmanship appear 
to us a decided advance on previous patterns, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.— Yesterday there was a fairly 
yumerous attendance on Change, and though quotations 
were easier and the amount of business actually done was 
not large, traders recognised that prices were near what 
-hey should be under present conditions, and there were 
redictions that buying was likely to be fairly brisk in 
the near. future, No. 3-g.m.b. Cleveland pig changed 
hands at as low as 47s. f.c.b.; but 47s. 14d. and 47s. 3d, 
were also. paid, and the last-named may be given as 
the general market rate. No. 1 was 483. 9d.;. and 
No. 4 foundry, 46s. 3d. The lower qualities were 
reported plentiful, and were reduced in price. Grey 
forge was on sale at 433. 3d.; mottled at 42s. 9d., 
and white at 42s. 3d. Rather discouraging accounts 
were given concerning the East Coast hematite branch 
of the staple industry. Though the make was a 
cood deal in excess of requirements, it was understood 
that more furnaces were being put into blast, and the 
already accumulating stocks of makers are likely to be 
by no means inconsiderably added to ere long. Under 
the circumstances it was not surprising to find quotations 
showing a marked downward tendency. Most merchants 
asked 54s. 3d. for early delivery of mixed numbers, but 
54s. 1}d. was taken, and in some cases even 54s. Spanish 
ore was lowered in price, notwithstanding the continued 
firmness of the mine-owners. Dealers had to’ quote 
15s. 3d. ex-ship Tees for rubio of 50 per cent. quality. To- 
day there was practically no alteration in quotations for 
makers’ iron. 


Manufacturcd Iron and Stcel.—There are not many 
changes to record in the manufactured iron and steel 
trades. Whilst some departments are not so well placed 
as they were, others show improvement. Demand for 
shipbuilding material is fairly good, and some pretty 
good orders for rails have been secured. Steel ship- 
angles and steel rails are dearer than when we last 
quoted. Market rates now stand :—Common iron bars, 
6l. 7s. 6d.; best bars, 67. 17s. 6d.; iron ship-plates, 67. 10s. ; 
iron ship-angles, 6l. 7s. 6d.; steel ship-plates, 5/. 17s. 6d.; 
steel ship-angles, 5/. 103.; steel bars, 67. 5s.; steel joists, 
5/. 7s. 6d.; steel boiler-plates, 7/.; steel sheets (singles), 
7/. 53.3; and steel sheets (doubles), 7/. 15s.—all less the 
customary 24 per cent. discount. Heavy sections of steel 
rails are up to 5/, net cash at works. 


Coal and Coke.—The coal market is firm, but more 
business would be doing if traders could form an idea as 
to developments in Westphalia. Best Durham gas-coal is 
about 9s. f.o.b., and deliveries are good. Bunker coal is 
in pretty good demand at from 8s. 9d. to 93. f.o.b., but 
the supply is plentiful. Coking coal is very stiff. A lot 
of coke is being taken up, especially for local consump- 
tion. Average blast-furnace kinds keep at 15s, 3d. .de- 
livered here. Coke for shipment is quoted up to 17s. 6d. 
f.o.b. 








PersonaL.—At the board meeting held on the 2nd 
inst., the directors of Messrs. Guest, Keen, and Nettle- 
folds, Limited, declared an interim dividend for the six 
months ending December 31 of 5 per cent. on the pre- 
ference shares and 10 per cent. on the ordinary shares, 
both free of income tax.—Messrz. John M. Henderson 
and Co., manufacturers of cableways and conveyors, of 
King-street Engineering Works, Aberdeen, have opened 
an office at 26, Victoria-street, Westminster.— Messrs. 
Dick-Cleland, Harper, and Co., engineers, have started 
business at 49, Jamaica-street, Glasgow.—We understand 
that the Minister of Public Works, Dresden, Saxony, 
offers a prize of 6000 marks for the best application of a 
tachometer to power wagons. 





H.M.S. “ SkrrMisHEeR.”—A fleet scout for the British 
Navy, exactly similar to the Sentinel, which was fully 
described in last week’s issue (page 156), was launched 
on Tuesday, the 7th inst., from the Naval Construction 
Works of Vickers Sons and Maxim, Limited, at Barrow- 
in-Furness. This second vessel wasnamed the Skirmisher, 
by Miss Watts, daughter of the Director of Naval Con- 
struction at the Admiralty. Mr. Watts was present at 
the launch, and in the course of a speech at the luncheon 
which followed, referred to the great advances made by 
the Vickers’ Company, and congratulated them on the 
successful trials of the Sentinel, which was designed and 
completed by them. In every respect the trialshad been 
successful. Views of the scouts on the ways were pub- 
lished in ENGINEERING, vol. IxxVii., page 608, and as com- 
pleted on page 152 ante, on which page also a view of the 

chinery is reproduced. 


''NIVERSITY COLLEGE (LONDON) Exerngerinc Society. 
On Friday, January 13, a general meeting of the Society 
wes held in the Botanical Theatre, Professor Karl 
Yearson M.A., inthe chair. Professor J. D. Cormack, 
., President of the Society, read a paper describing 

his recent visit to America. There were several visitors 
present. On Friday, January 27, Mr. B. B. Willcox 
(S:udent) read sa on the proposed ‘‘ Barrage of the 
itames.” Mr. M. T. Ormsby occupied the chair. On 
day, February 3, Mr. R. Sawers (Student) read a 
}sper on “Electric Traction.” The meeting was held in 
the Lecture Theatre attached to the Pender Laboratory. 
“r. J. A. Fleming, F.R.S., occupied the chair. r. 
“awers exhibited some fine specimens of rail-bonds, 
trolley-wheels, cars, &c. The next visit of the Society 
1s to the power-station at Lot’s-road, Chelsea, on Tues-4 





day, February 13, 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—The. steam-coal. trade has been somewhat 
inactive, but for prompt or early shipment there has 
been no change in prices. .The best large steam-coal 
has made 133s. 9d. to. 14s. per.ton, while secondary quali- 
ties have ranged from 11s. 9d. to 13s, 3d. per ton. House- 
coal has shown. no. change; the best. ordinary qualities 
have made 13s, 6d. to 14s. 6d. per ton, while, secondary 
and other descriptions bave ranged from 10s. 6d. to 13s. 
per ton. No, 3 Rhondda large has been quoted at 13s. 9d. 
to 14s. per.ton. .. Foundry coke has made 183, to 18s. 6d. 
per ton, and furnace ditto, 16s. 3d. to 16s. 6d. per ton. 
As regardsiron ore, Rubio.and Almeria have made 14s. 3d. 
to 14s. 6d. per ton, upon a basis of 50 per cent. of iron, 
and charges including freight to Cardiff or Newport. 


The Swansea Valley.—The output of steel bars has 
again been considerable. The tin-plate works have also 
been well employed. 


Pencoed,— The Raglan Colliery Com , Limited, 

Heolycyw, near Pencoed, extended its pe awe AR cca 

the end of last year so as to reopen the adjacent Brynwith 

Colliery, which came to a standstill eight or nine’ years 

a8, but which now has an output of about 60 tons per 
ay. 

Welsh Coal for French Railways.—The Paris, Lyons, 
and Mediterranean Railway Company has let a contract 
to Messrs. Pyman, Watson, and Co., of Cardiff, for the 
supply of 45,000 tons of best Monmouthshire large coal. 

liveries are to made at Marseilles; and are to be 
spread over the remaining months of this year. ; 

Dowlais:—The Goat Mill has been well occupied, having 
turned out ‘in a recent week nearly 4000 tons of rails for 
home railways, while it ‘has also been p ing with 
the execution of a foreign contract. The Big Mull has 
turned out large quantities of fish-plates and small-length 
colliery rails. The Cogging Mill has also been active. 
The Siemens furnace has been well employed on steel for 
billets. The tin-bar mill has remained idle. 


Great Western Railway.—The various new lines which 
the Great Western Railway Company has under con- 
struction, including the Clarbeston-road and Letterston 
Railway and the Great Western and Great Central Rail- 
way joint line between Northolt and Grendon Under- 
wood, have been well advanced during the half-year, 
while the works in connection with the Bristol Harbour 
lines have made good progress. Contracts have been lIct 
for the construction of a loop line at Berkeley-road to 
connect the Severn and Wye joint line with the Midland 
Reiwer. and, by means of running powers over the latter, 
with the company’s South Wales and Bristol Direct 
Railway. It has also been determined to proceed at once 
with the construction of the Landore loop, the Swansea 
lines, and other authorised railways. 


Bristol and South Wales Wagon Company, Limited.— 
The directors’ report to the ei hty-eehth half-yearly 
meeting of this company states that the revenue account 
for the past half-year, after carrying 1500/. to the contin- 
_ fund, showed a disposable balance of 86507. The 

irectors recommend that a dividend should be paid at 
the rate of 10 per cent. per annum, less income tax, leav- 
ing a balance of 1150/. to be carried to the current half- 
—. account. The contingent fund now stands at 








MISCELLANEA. 

A new Grand Central Station is to be built at New 
York, and the existing station demolished. There will 
be forty-three tracks in all, nine of which, on a lower 
level than the others, will be devoted to the suburban 
services. The whole of the different platforms will 
connected together by subways and lifts, so that it will 
be unnecessary for either baggage or passengers to cross 
the tracks on the level. 

The foundations on which the Portland cement works 
of the Société Casale Monferrato at Venice are built, con- 
sist of a level area of armoured concrete, which is formed 
round, and united with the heads of concrete piles. These 
latter were-made by driving in wood piles, and then with- 
drawing them with a twisting action, the holes which 
were left being filled up'with concrete. In the process 
of cement manufacture at the above works the clay is 
dried by the gases which come from the kilns. These 
kilns are of the rotary type, 72 ft. long and 6 ft. 9 in. 
in diameter. 


From. the progress report on the work executed on 
the Simplon Tunnel during the month of January last, it 
appears that operations are still totally suspended on the 
northern side of the tunnel, but on the southern side the 
heading was advanced 83 metres (272 ft.) The thick- 
ness of rock between the two faces is thus at present only 
109 metres (356 ft.) . The temperature of the rock is 
110 deg. Fabr. The total quantity of water discharged 
from the tunnel now averages 190 gallons per second, of 
which one-sixth comes from the hot springs which caused 
the suspension of work last autumn. 


An interesting application of the train staff system on 


an American railway is described in a recent issue of the 


Railroad Gazette. The Winston Tunnel, near Dubuque, 


“having one track only, has been under repair forthe past 


two years. During the whole of this time the tunnel 
has been constituted a staff section, no train, engine, push- 
car, or hand-car being allowed to enter unless in possession 
of the staff. By adopting this precaution, the working 
party have been completely protected. The engineers 
and others inspecting the work when the workmen 
were absent also always took with them the staff. The 
traffic through the tunnel, which is 2400: ft. ‘long, 
amounts to about twenty-five trains each way daily. 





According to Mr. R. Lacan, in UEclairage Elec- 
trique, the efficiencies of various kinds of gears of the 
proportions used in motor-car servite are as follows: 
—Spur-gearing, steel on steel, greased, but exposed to 
street dust, 90 and 80 per cent,; spur-gearing having 
steel pinion engaging with fibre gear-wheel, 88 and 
80 per cent.; spur-gearing having leather pinion en- 
gaging with a cast-iron gear-wheel, 88 and 80 per cent.; 
spur-gearing, steel on steel; in oil bath, 92 and 90 per 
cent.; roller chain, lubricated and exposed to the air, 
94 and 92 per cent.; and universal joint, 95 per cent. In 
the above cases the first set of figures for each gear repre- 
sents the percentage of efficiency for new gearing, and 
the second set for worn gearing. 


Messrs. Cundall’s Airedale Iron Works, at Shipley, 
Yorks, .were completely gutted by fire in July, 1903, 
only three years after having been rebuilt after a pre- 
vious fire. In a little over a month afterwards the first 
sod was turned on a 23-aere estate which the firm had 
purchased for the erection of new works, which were 
occupied in the following January. The engineering 
shop has a length of 400ft., a width of 120ft., and a 
height of 45 ft. The whole of the workshop plant is 
driven by electricity, derived from the Shipley Town 
Council’s mains. There are over 200 machines employed 
in the production of yrs egal parts of the Cundall oil- 
engine, the Cundall folding , and the Cundall 
suction gas-engine, and suction gas-producer plant. The 
foundry is situated at the end of the building, being 
suitably screened off from the remainder of theshop. The 
blacksmith’s department is located in one corner of the 
foundry. The pattern-shop is a separate building 90 ft. 
square, Amongst the large number of orders this firm 
have in hand is a contract for thé’'Kast Cowes Urban 
District Council, for an engine and/tuction gas-plant of 
50 horse-power. 





Some experiments on the tractive resistance of loaded 
oods wagons are described in a paper recently contributed 
by Mr. J. A. F. Aspinall to the proceedings of the Inst.- 
tution of Civil Engineers. The wagons experimentcd 
with were as follows :— 
Total Weight. 


Tons Cwt. Qr. 
Six 10-ton wagons, 9 ft. wheel-base, 
with grease-boxes... a as - -ae 
Six 10-ton wagons, 12 ft. whceel- 
base, with oil-boxes oan a a oe | 
Three 20-ton wagons withoil-boxes 84 18 3 
Two 30-ton wagons with oil-boxes 88 14 3 


Most of the experiments were made on the “straight,” 
but some observations were made with the cars on a 
curve of 1820 ft. radius. The results proved that tho 
resistance per ton was highest with the 10.ton wagons 
having a 9-ft. wheel-base. These were followed by the 
20-ton wagons, the high resistance of which was attri- 
buted to the large area exposed to the wind. The 10-ton 
wagons with oil-boxes gave nearly as good a result as the 
30-ton wagons, but the resistance of the latter on going 
round a curve was increased by the excessive deflection of 
the bolsters, which caused the side bearings to bear hard 
on the track, so as to prevent it turning with sufficient 
ease. Taking into account, however, the tare weight of 
the wagons, the following figures give the horse-power 
required to haul 60 tons of paying load at 40 miles per 
hour on the level :— 


H.-P. 

With 10-ton wagons of 9-ft. wheel-base 1614.3 
ee * 12-ft.  °s, 135.3 
» 20-ton wagons Jt oe ies 130.3 
<< * sae ise ae 117.4 








New Orteans.—During the past season new lines of 
steamers have been established from New Orleans to South 
Africa, the Mediterranean, and the Baltic. New ships 
have also been put into the Central American and West 
Indian trade. The Rock Island system has let contracts 
amounting to 2,500,000 dols. for a ship slip to be con- 
structed below New Orleans. The Railway Navigation 
Company will complete its entrance to New Orleans in 





Larce Locomotive Conrract.—An unusvally large 
order for locomotives has just been placed with Messrs. 
Beyer, Peacock, and Co., Limited, Manchester, for 46 
heavy compound engines, with tenders, for the Buenos 
Ayres Great Southern Railway Company, and 6 six- 

eel goupled engines and tenders for the Buenos Ayres 
Western Railway Company. The early delivery promised 
greatly influenced the choice of firm for this work, and 
the improvementsin and extensions to the Gorton Works, 
with the introduction of new machinery, have combined 
to enable the firm to comply with the demands for rapid 
output. 





Lonpon Exrctric Tramways.—The County Council 
have received tenders for the construction of authorised 
tramways from Clerkenwell-road, vid Rosebery-.venue 
and St. John-street-road, to the existing lines at the 
** Angel,” Islington. Six firms sent in prices ranging 
from 579201. to 31,6197. The lowest tender was that of 
John Mowlem and Co., Limited, of London, and it 
is notable that the next lowest price was 29,1497. The 
Highways Committee have recommended that Messrs. 
Mowlem’s tender should be accepted. The line is to be 
constructed on the conduit system, but until more ex- 
tensive reconstruction has taken place in the northern 
ares it is proposed to work this new line, when com- 
pleted, by horse haulage. 
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THE RAISING OF THE 


STEAMER “SARAH BROUGH.” 


(For Description, see Page 171.) 














Fic. 16, Sunk 1n 124 Fatuoms. 














Fic. 17. Pontoons Reavy ror Ratsinc tHe Sup. 














Fie. 18. THE VESSEL MOVED To SHALLOWER WATER. 





























Fic. 20. Toe “ Raneer” Pumprnc Our THE VESSEL. 











Fic. 19. THe Vesset BEACHED. 











Fig. 21. Tar “Saran BrovcnH” 1x Tow BY THE “ RANGER. 
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NOTICES OF MEETINGS. 


NortH or Exe@uanp InstiruTe OF MINING AND MECHANICAL 
Eneingers.—Saturday, February 11, at 2 p.m., in the Wood 
Memorial Hall, Newcastle-upon-Tyne. The following papers will 
be open for discussion :—The Clarence R. Claghorn prize essay 
upon ‘‘ The Action, Influence, and Control of the Roof in Long-Wall 
Workings,” by Mr. H. W. G. Halbaum (Trans. Inst. M.E., vol. xxvii., 
page 205); ‘* Underground Temperat , especially in Coal-Mines,” 

y Professor Hans Hoefer (Trans. Inst. M.E., vol. xxvii., page 351) ; 
“A Method of Packing Excavations in Coal-Seams by Means of 
Water,” by Mr. E. O. Forster Brown (Trans, Inst. M.E., vol. xxviii., 
page 325); ‘Notes on Safety-Lamp Qils,” by Dr. G. P. Lishman 
(Trans. Inst. M.E., vol. xxviii., page 338). The following Be rs 
will be read or taken as read :—‘‘ The Action, Influence, and Con- 
trol of the Roof in Long-Wall Workings,” by Mr. Edward Heton 
Roberton, B.A. ; ‘‘ Practical Observations on Water-Sprayed or 
Damped Air in Coal-Mines, by Mr. James Ashworth. A new 
oxygen rescue apparatus will be exhibited and demonstrated. 

Tue INSTITUTION OF MECHANICAL ENGINBERS : GRADUATES’ ASSO- 
ClATION.—Monday, February 13, when a special lecture will be 

iven by Dr. J. T. Nicolson, of the Municipal School of Technology, 

anchester, on “ Results of Force Measurements with Outting- 
Tools, and their Application to Lathe Design.” Mr. J. Hartley 
Wicksteed, president, in the chair. All members of the institu- 
tion are invited. 

Tue Surveyors’ InstituTioN.—Monday, February 18, at 8 p.m., 
when the discussion will be resumed on the rs by Mr. A. R. 
Stenning (Fellow) and Mr. William Menzies (Fellow), read at the 
meeting of January 16, entitled respectively ‘‘ Urban and Rural 
By-Laws, and Suggested Amendments,” and “ Building By-Laws 
in Rural Districts.” 

Tue Junior INstiTUTION OF ENGINRERS.—Monday, February 13, 
at 6.30 p.m., visit to the Brockie-Pell Arc-Lamp Works, 60, 
Worship-street, E.C. 

Society or Arts.—Monday, February 13, at 8 p.m. Cantor 
Lecture. ‘*Internal-Combustion Engines,” by. Mr. Dugald Clerk, 
M. Inst. C.E. (Lecture I.) Wednesday, February 15, at 8 p.m, 
Tenth ordinary meeting. ‘‘The Decline of the Country Town,” 
by Mr. Arthur Henry Anderson. Thursday, February 16, at 
4.30 p.m. Indian Section. ‘‘The Indian Census of 1901,” by Sir 
Charles A. Elliott, K.C.S.I., LL.B. The Right Hon. Lord George 
Hamilton, G.C.S.I,, M.P., will preside. 

Tue InstirvTion or Crvi, Enoingers.—Tuesday, February 14, 
at 8p.m. Papers to be discussed :—‘‘ Alfreton nd Tunnel,” 
by Mr. Ernest Frederic Crosbie Trench, M.A., B.A.L., M. Inst. 

.E.; ‘The Reconstruction of Moncreiffe Tunnel,” by Mr. 
Dugald McLellan, M. Inst. C.E.—Students’ visit, Wednesday, 
February 15, at 2.30 p.m., to the Electric Generating Station of 
the Underground Electric Railways Company of London, Limited, 
Lot’s-road, Chelsea. Assemble at the works. 

Tue Ramway Cive.—Tuesday, February 14, at 7 p.m., at 
St. Bride’s Institute, E.C. Paper, ‘‘Locomotive Compounding 
and Superheating,” by Mr. J. F. Gairns. 

Tue InstiTuTE oF Sanirary En@ingers.— Wednesday, Feb 
ruary 15, at 7 p.m., at 19, Bloomsbury Square, W.C. Paper, 
“The Sanitation of Southend-on-Sea,” by Mr. J. Thompson 
(Fellow). 

Tue InstiruTion oY ELECTRICAL ENGINEERS : BIRMINGHAM LOCAL 
Section. —Wednesday, February 15, at 7.30 p.m., in the Physics 
Theatre of the University, Edmund-street, a Dard will be read :— 
“* Applications of Electricity in Mines,” by Mr. A. C. Anderson. 

Tug InstiruTION or Mining AND METALLURGY.—Thursday, Feb- 
ruary 16, at 8 p.m., at the rooms of the Geological Society, Bur- 
lington House, Piccadilly, London, W. The following papers will 
be discussed :—1. ‘‘Early Dry Crushing-Plants in Western Aus- 
tralia and the Introduction of the Filter Press,” by Mr. H. E. 
West (Associate). 2. ‘Deep Borehole Surveying,” by Mr. Hugh 
F. Marriott (Member). 3. ‘‘ Laboratory Experiments on the Use 
of Ammonia and its Compounds in Cyaniding Cupriferous Ores 
and Tailings,” by Mr. A. Jarman (Associate) and Mr, E. Le Gay 
Brereton (Associate). 

Tae INSTITUTION OF MECHANICAL ENGINEBRS.—Friday, February 
17, at 8 p.m., annual general meeting. The annual report of the 
Council will be presented to the meeting. The results of the 
ballot for the election of the president, vice-presidents, and 
members of council will be announced. Adjourned discussion on 
the American visit, 1904; the discussion on the four papers 
at the last meeting will ber d and luded. Paper to be 
read and disc :—*The Strength of Columns,” by Professor 
W. E. Lilly (Member), of Dublin. 

Roya Instrrvtion or Great Brirain.—Friday, February 17, at 
9 p.m., Mr. John W. Gordon, M.R.L., on ‘* High-Power Microscopy.” 

rnoon lectures next week :—Tuesday, February 14, at 5 p.m. 
Professor L. C. Miall, D.Sc., F.R.S., on “‘ The Structure and Life 
of Animals.” (Lecture V.)—Thursday, Feb 16, at 5 p.m. 
Professor J..J. H. Teall, M.A., F.R.S., F.G.8., Director, H.M.’s 
Geological Suryey, on ‘“‘ Recent Work of the Geological Survey.” 
(Lecture I.)}—Saturday, February 18, at 3 2. ir Alexander 
Mackenzie, Mus. Doc., D.C.L., LL.D., on ‘“‘The Bohemian School 
of Music,” with musical illustrations. (Lecture III.) 
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THE LONDON COUNTY COUNCIL AND 
THE NEW YORK SUBWAY. 


Ir is desirable that councils and corporations, 
like individuals, should profit by the experience of 
others; and for this reason the London County 
Council are to be commended for sending across the 
Atlantic one of its members to attend the opening 
ceremony of the New York Rapid Transit Subway. 
This gentleman, Mr. J. Allen Baker, has written 


gg | #0 interesting report, in which he gives an account 


of his mission. We have already described the 
work of construction of the Subway in a series of 
articles which sppeased in our seventy-second and 
seventy-third volumes, whilst the work was in 
progress, and a large part of the present report has, 
therefore, been anticipated. Mr. Baker has, how- 
ever, seen the subway in its completed state, and, 
moreover, has had the advantage, of which he 








makes appreciative acknowledgment in his report, 
of meeting the chief engineer, Mr. William Barclay 
Parsons, who conducted him over a part of the 
works. 

From the information he gathered, Mr. Baker 
deduces certain ‘‘ lessons for London.” He says 
that the able way in which the New York Rapid, 
Transit Board have sought a solution of the street 
traffic problem is suggestive of what should be done 
for London, where the same problem is equally 
pressing. We are not at one with Mr. Baker in 
this latter statement. No doubt the street traffic 
problem is pressing for solution in London, but 
that we are in as bad case as New York anyone who 
has had experience of the doubly overcrowded state 
of the street cars and overhead railway trains of 
that city will, -we think, be inclined to question. 
Mr. Baker points out that the business part of 
the city on Manhattan Island, being hemmed 
in by water, cannot expand, except vertically. 
It is just this that makes the traffic so con- 
gested, for the ground area being limited, there 
is less accommodation for railways. This has 
led to. the overhead lines, and now to the 
underground line. The city of London, on the 
other hand, can pour out its teeming day popula- 
tion on all sides. North, south, east, and west, 
there are a hundred avenues of ingress and egress 
to the residential quarters which surround the 
business centre. New York has, it is true, its fine 
system of ferries, and at present two bridges con- 
nect it with Long Island, whilst two more will 
be soon added. The tunnels under the North 
River will also give access to the New Jersey shore 
of the Hudson ; where, however, a dreary stretch 
of sodden marsh occupies so much space that might 
otherwise be converted into a residential quarter. 
In London we have nothing of this character, the 
whole surrounding area being wholesome ground ; 
even the marshes of the Lea River, round Hackney 
and Stratford, having been rendered useful by im- 
proved drainage. 

Like other large towns and cities, London, 
in expanding, hems in and presses on the vital 
centre of her activities; in fact, facilities for 
locomotion to and from the outskirts induce 
congestion of the interior. This is a condition 
which no prospering city can avoid; and, even 
were it possible, it is not desirable it should be 
avoided.. For the easy transaction of business 
it is necessary that offices should not be too widely 
apart ; and it is also needful to health that dwell- 
ing-places should not be too crowded. If the 
London telephone service were efficiently con- 
ducted—some day, perhaps, it may be—it would 
do much to relieve the traftic of the streets, but 
personal intercourse is absolutely necessary to a 
great deal of business; swift and frequent electric 
cars for this service enable the business offices to 
extend over a larger area without inconvenience. 

A good telephone arrangement and a quick tram- 
way service can make communication between two 
offices a mile or two apart almost as easy as if they, 
were within a hundred yards of each other. We 
hear a good deal in the present day of labour- 
saving appliances—which mean, of course, time- 
saving appliances—for the workshop, but we are 
apt to forget that the telephone and the electric car 
are time-saving for a more costly and a more valu 
able class of labour than that of the artisan. Those 
countries which have a superior telephone and 
tram service have in this respect a powerful aid for 
cheap production ; so much so that in many cases 
they may successfully compete with us in neutral 
markets. At any rate, quick and cheap passenger 
transit is a step in this direction. In regard to 
cheapness we have nothing to envy the American 
passenger. The. almost universal inter - urban 
street-car fare in the United States is five cents. 
(24d.) for any distance. This is little enough when 
the whole distance is taken, but by far the greater 
majority of the journeys made in America would be 
for penny fares if in England, and many for half- 
penny fares. 

The chief ‘‘lesson for London” that Mr. Baker 
appears to draw from his investigations in New 
York is that the real solution of the inter-urban 
and suburban senger-transit problem is to be 
found ‘‘ in the farther electrification and extension 
of the London County Council tramways, and in 
the construction of further subways.” e author- 
ised tramway over Putney Bridge will soon be con- 
structed, we are told, while lines from the south to 
Victoria will be laid when the new Vauxhall Bridge 
is opened; an event which will doubtless occur 
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some day, although Londoners might be excased for 
doubting it, seeing how long their Council has had 
the matter in hand. Powers have already been ob- 
tained for the construction of a line from the existin 
lines in. Greenwich to the end of the Blackwall 
Tunnel ; and, if authority can be obtained to run 
cars through the tunnel, it will be possible to make 
connection from the south side with the lines in the 
East India Dock Road on the ‘northern-side of the 
Thames. 

All these proposals, if carried out, would greatly 
facilitate access to the Oity and West ‘End,. thus 
increasing the pressure on these more important 
centres, and they would, therefore, not be unmixed 
blessings, unless corresponding extensions can be 
effected in the central areas. It is intended to ask 
for powers, during the next session, to construct 
tram - lines over’ Westminster and Blackfriars 
Bridges, to be connected with the proposed—and 
much opposed—lines on the Embankment. This 
would bring the traffic directly on to that somewhat 
neglected thoroughfare, and would be a means of 
feeding the District Railway. Whether, from an 
esthetic point of view, it is undesirable to intro- 
duce electric cars on tothe Embankment is a matter 
of taste. There are evidently some who view the 
suggestion as a pure piece of vandalism, whilst 
others hold: that an aspect of life and brightness 
would be given to the thoroughfare which it now 
lacks. Certainly after dark the Embankment, is 
not a very cheerful place; although the sombre 
mystery of the river has a weird fascination for 
some minds, and this would doubtless be lost amidst 
the light and bustle of a tramway service. 

If, however, the County Council succeed in 
getting their line on to the Embankment, they 
will be verging on the Strand, one of the most 
crowded highways of the Metropolis ; and by their 
tunnel under Kingsway, which could be extended 
to the Embankment, they would project a tramway 
right through one of the busiest districts of London. 
Whether this would relieve the cross traffic of the 
Strand from Waterloo Bridge to Wellington-street 
is a question that time would solve. If it did bring 
this relief, the greatest block to traffic in the whole 
course of the thoroughfare would be eased, and 
the journey from Charing Cross to Ludgate-circus 


thus greatly expedited. It must be remembered,- 


however, that there is no omnibus or tramway 
route across to Wellington-street, so it does not 
appear that the north and south traffic would be 
much relieved at this point, even if the number of 
omnibuses turning from Waterloo Bridge into the 
Strand were lessened. It must also be borne in mind 
that the tunnel under the new street is a shallow sub- 
way, not high enough to take cars carrying out- 
side passengers ; so that unless the American type 
of car with no roof seats were introduced for the 
surface lines, passengers would have to change at 
the Embankment end and again north of Holborn, 
where the tunnel again comes to the surface. 

Mr. Baker has a far more ambitious scheme in 
view for the County Council than bringing tram- 
cars over the bridges and on to the Embankment. 
He proposes a shallow subway to form a great 
artery from the East to the West, extending from 
the Bank to Hammersmith. There would be con- 
nections with the present subway at the Strand, 
and ‘‘ radiating lines under the City to the tramway 
terinini on the north and east boundaries of that 
area.” This, the report says, would be ‘‘a most 
valuable and profitable scheme.” ‘*‘ Valuable,” 
when made, it undoubtedly would be; but the 
London County Council translate the expression 
‘* profitable ” in a way so peculiarly their own that 
we are at a loss to say whether it would be 
applicable in the present case. 

The difficulty of constructing a shallow-depth 
tunnel under the Strand has already been discussed 
in these pages,* when a somewhat similar proposal 
was broached by the London County Council over 
three years ago. American citi>s,'as we then said, 
are very differently constituted from those of this 
country, and New York cannot be unreservedly 
accepted as a precedent for London. New York, 
even with its wide straight thoroughfares, has posi- 
tively groaned under the burden of the construction 
of its new subway, but to plough up the Strand 
would be an infliction hardly to be borne. Electric 
cables, drains, sewers, water-mains, gas-pipes, and 
some other underground appliances would have to 
be shifted ; and where could they be put whilst the 
work was in progress ? 





* See ENGINEERING, Vol. Ixxii, page 777. 


In New York they are now extending the sub- 
way from the Post-Office to the Battery, and in 
this part of the city the streets are ‘not arranged 
on the same rectangular plan which is followed 
in the more’ modern parts of American cities ; 
in fact, this part of old New York is as system- 
less and irregular as any European town. Broad- 
way is, however, here a perfectly straight street, 
but it is crowded to excess, and is not wide, 
as are the avenues in thé more recent up-town 
district. The contractors have erected a travelling 
overhead staging, which bridges the roadway and 
gives a working‘area for surface operations. It is 
a massive timber structure and is a most serious 
obstruction in the street. However, people manage 
to put up with it and carry on their business, whilst 
the road traffic is not interruptedy ” ‘How the sewer, 
cable, and pipe difficulty has been got over here we 
cannot altogether explain; but one device is 
apparent, for large mains are supported on timber 
struts in mid-air above the heads of passengers. At 
any rate, the water, light, and sewage services are 
continued, so the problem has been solved in some 


way. 

Returning to Mr. Baker's report we find still an- 
other subway suggested for the County Council to 
construct. It is to run ‘‘from the tramway ter- 
minus at Victoria Station to the Marble Arch, 
under Grosvenor-place and-Park-lane, ¢onnecting 
with a surface tramway fromthere, along Edgware- 
road, to join the Middlesex lines at Cricklewood.” 
That, in conjunction with the Vauxhall Bridge con- 
nection, would no doubt make a useful means of 
intercourse between the northern heights and 
southern fluts of London. Still another ‘‘ valuable 
surface electric conduit line,” which Mr. Baker’s 
prolific mind suggests, would be along Tottenham 
Court-road, Charing Cross-road, and by way of 
Trafalgar-square and Parliament-street, to West- 
minster Bridge. 

Whether these subways are or are not con- 
structed, Mr. Baker is of opinion that there should 
be carried out, at no distant date, ‘‘ the extension 
of surface lines wherever possible in the west 
and north-western parts of London, having 
connections with the present systems, and 
affording access by subways to the City.... 
and then the reproach that now attaches to 
London as being one of the most badly served 
cities in the world, so far as transit facilities are 
concerned, would to a large extent be removed.” 
That is Mr. Baker's view, and it indicates that he has 
not been a very wide traveller, or else a not very 
close observer, for in some respects London is 
one of the best served cities in the world, so far 
as transit facilities are concerned. Even in elec- 
tric tramway enterprise, where we undoubtedly are 
behind, the fault is largely due to municipal and 
Parliamentary obstruction. Undoubtedly London 
suffers in certain respects when compared to some 
of the modern cities of America; but that is the 
fault of having been founded many centuries before 
her sisters of the Western Hemisphere. To be 
on an ejuality with them, we should have to raze 
London to the ground, and build our city afresh. 
There are, however, steps to be taken, short 
of such an heroic remedy; and the concern for 
London at large—apart from the interests and 
ambitions of entrepréneurs and county coun- 
cillors —is, Who are best fitted to undertake 
the work ? 

That is the other story, which we do not enter 
upon here ; but we will close with the concluding 
paragraph of Mr. Baker’s report, for which, as we 
ought to have said before, the public are greatly 
indebted to him :—‘‘ New York has shown us an 
example of what enlightened civic enterprise can 
accomplish. London has that opportunity, with its 
existing tramway systems, and its first tramway 
subway under construction, to extend, connect, and 
build up a complete and uniform system for the 
whole of the county that will be a credit to the 
capital of the Empire.” To this we would briefly 
reply, that the example New York has created is 
very different to that which the London County 
Council would set, and one which Mr. Baker and 
his colleagues by no means propose to follow. The 
contract for the construction of the New York 
subway was carried out by private enterprise, with 
financial backing guaranteed by the City ; a pro- 
vision being made for the reversion of the pro- 
perty to the City at the end of fifty years, free 
and clear of all encumbrances. The line will be 
operated by a company, which will provide the 





rolling-stock. 





THE LANCASHIRE COTTON 
INDUSTRY. 


Pustic attention has been directed in Lancashire 
for some time to the question of improved methods 
of constructing looms, and an improved organisation 
of cotton mills.. In consequence thereof several 
disputes have arisen between employers and em- 
ployed in relation to various points arising from an 
endeavour to introduce the new systems. ‘It has been 
alleged that the industry is being ‘‘ Americanised.” 
This is a further example of that facile assumption 
of a presumed ‘superiority which, in this case at 
least, does not exist. There is‘a wide gulf between 
the conditions in the United States and those in this 
country which will want bridging before a com- 
parison can be even approximately accurately made. 
This is particularly the case in relation to weaving, 
the spinning branch having little to learn. Cotton 
yarn is generally spun in America from finer stock, 
costing more, and giving naturally a higher quality 
tu it, but not indicating a higher skill. In this 
country yarn is produced from cheaper material, 
and bears no mean comparison with that spun in 
America. Inthe main, yarn spun in this country, 
and intended for ‘‘ weft,” is ‘‘ mule” spun, and is 
generally softer twisted than American weft, which 
is twisted on the ‘‘ring” frame. It has been found 
impossible, all things being equal, to spin ‘‘ ring” 
weft as soft as ‘‘mule” weft. In many fabrics 
this is a matter of immense importance, as the 
cloth produced from ‘‘ ring” weft does not possess 
so much ‘‘cover” as that produced from ‘‘ mule” 
weft. This is an important matter to manufacturers 
in this country, so large a proportion of whose 
goods are sold in foreign markets, where they are 
subject to open competition. Not only so, but in 
some fabrics the goods are subject to a repeated 
and close examination by independent, and some- 
times hostile, critics, which the American manu- 
facturer’s goods entirely escape. The latter is a 
factor which is of supreme importance, especially in 
the case of the better woven fabrics and printed 
cloths. 

There are some writers who see the demon of 
America in every new development, but it may be 
stated at once that in spinning, at any rate, we 
have nothing to learn. In this country we spin 
not only a wider range of, but finer and better yarns 
than are yet produced across the Atlantic. To 
produce the latter great skill and care are wanted, 
and they do not easily lend themselves to ‘‘in- 
tensive” production. In like manner, the range of 
fabrics produced here is neither equalled nor 
rivalled across the Atlantic. Certain goods neces- 
sarily require time and care to produce, and cannot 
be rushed through in the manner which seems to be 
the chief aim of American makers. 

With reference to the disputes which have re- 
cently occurred, one of them, at Ashton, had to do 
with certain labour in the spinning department ; 
another, at Burnley, to an attempt to introduce 
certain American procedure into a weaving factory ; 
and a third, at Hyde, over the actual amount earned 
by weavers tending ‘‘Northrop” looms. With 
regard to the former, it arose over a question of the 
time allotted for oiling and cleaning. In fact, the 
spinning industry has been little affected by the 
movements which have been so extensive in the 
allied industry of weaving. Although creating very 
little outside interest, the 12 months’ trial of 
‘*Northrop” looms at Messrs. Ashton’s, of Hyde, 
has received very close attention from manufacturers 
in Lancashire. At the commencement of the ex- 
periment there was some trouble between the em- 
ployers and the weavers, and not very long ago a 
repetition of this trouble, which, we are glad to 
see, has now been amicably settled, arose. 

To put the whole matter in a nutshell, the manu 
facturers seek to obtain greater production per 
weaver by the tendance of a greater number of 
looms than hitherto. It will probably he best to 
give here a short description of the usual organisa- 
tion of weaving-sheds. The weaver operates from 
one to four looms, according to the class of goods 
being woven. In addition to attending to the 
looms and piecing-up broken ends, the weaver 
supplies them with weft obtained from the store, 
and, when the finished piece or length of cloth is 
produced, she removes it from the cloth-beam upon 
which it is wound, and carries it to the warehouse 
attached to the weaving-shed. The weaver has, of 
course, to leave the looms to fetch a supply of weft 
when nec ; but all repairs to, or adjustments 
of, the loom, and the substitution of a full-warp 





ifs 








ee ee 


— 


























Fes. 10, 1905; ] 


ENGINEERING. 








187 








beam for an empty one, are performed by skilled 
workmen known as “ tacklers.” . 

The movement which, as yet, has not found 
much favour in Lancashire, but about which there 
has been much discussion, is that of .employing a 
weaver upon a greater number of looms than 
hitherto operated by her; and in order to render 
this possible, it. is proposed to supply her with 
assistance in order to keep the looms running more 
constantly, partly by removing the cloth to the 
warehouse and fetching the supplies of weft to the 
loom as required ; in fact, the weaver is relieved 
of all work other than attending on the loom while 
operating. All sweeping and cleaning is, under 
this system, done for her. As we have said, 
this attempt at reorganisation has not received any 
great support, although great attention has. been 
paid to the scheme, which has much to commend it, 
especially where, as in the United States, the same 
cloth is woven for long periods. In Lancashire 
it is usual to find two adjacent looms weaving 
entirely different classes of cloth, and a single loom 
may be changed after weaving one warp to weave 
a very different class of fabric. By this it is not 
meant that the same loom can be economically 
altered to weave anything so far apart as figured 
damasks and Oxford shirtings, but that, for in- 
stance, several different designs of dobby cloths 
will be woven on a loom one after the other. It 
is here that the American system is not so applic- 
able, and this is the reason it is not so likely to 
be employed universally in this country. 

The real inception of the movement may be said 
to have originated at the time of the first Exhibi- 
tion of the ‘‘ Northrop” loom at the Chicago Ex- 
hibition. The idea of the automatic change of 
the weft thread was not new, as between 1860 
and 1866 several such arrangements were patented 
in this country. It may be as well at this point 
to describe the difference between an automatic 
loom and an ordinary one. In an automatic loom, 
when the weft in use becomes exhausted or 
broken, either the shuttle carrying it is ejected 
while the loom is running, and a shuttle containing 
a full cop substituted, or the pirn or tongue, on 
which the weft is wound or placed, is forced from 
the shuttle by a full one. In an ordinary loom 
this change is effected by stopping the loom, when 
the weaver removes the broken weft cop, or pirn, 
and substitutes another. The mechanism em- 
ployed to operate the shuttle-changing appliance 
in the case of an automatic loom, or stop the loom 
in the case of a“plain one, isin part the same. It 
consists of a light fulerumed fork with three or four 
prongs, which are bent downwards at their ends, 
and which, during the running of the loom, come 
in contact with the weft thread which extends 
from the selvedge of the cloth to the shuttle 
in the shuttle-box at one side of the loom. 
The prongs of the fork, in the absence of the 
weft, can pass freely through the spaces of a 
fixed grid. The weft fork is placed on one side of 
the loom only. The outer end of the fork (formed 
with a small hook) rests normally on what is known 
as a weft-fork hammer, which is operated to move 
away from the weft fork on each alternate pick of 
weft. Should the weft-fork prongs pass through 
the grid owing to the absence of the weft, the fork 
is not tilted, and the hammer engages with the 
hooked end of the fork, pulling it bodily outwards, 
thus either causing (in the ordinary loom) the loom 
to be stopped, or (in the automatic loom) setting in 
operation the mechanism for substituting a fresh 
supply of weft to the shuttle, or changing the 
shuttle. It is at this point where the automatic 
loom is defective. The weft-fork, as we have 
stated, is only fitted on one side of the loom ; con- 
sequently, should the weft break between the weft- 
fork and the shuttle-box, no action takes place 
until after the shuttle with the broken weft has 
“een again picked or propelled across the loom. 
Sometimes the breakage of the weft takes place 
after the shuttle has passed the fork on its way to 
its initial position, so that it has to reach the 
shuttle-box and be shot across the loom before 
again reaching the weft-fork and causing the 
mechanism to operate. The weft does not extend 
completely across the piece in the first case, and 
1s absent for a whole pick and a portion in the 
second. A gap, or ‘‘crack,” is thus left in the 
cloth, which is detrimental in some cloths, although 
1t isa fault that can be overlooked in others, and 
is by no means absent in cloth woven in the 
ordinary loom. 


duty. of the weaver, befere again setting the loom 
in. motion, to pick out the broken end from the 
cloth and insert the missing picks, thus forming a 
complete repetition of pattern, and avoiding any 
break. In some automatic looms, when the change 
of shuttle is made, the cloth is allowed to slip back 
a little to make up for the missing yee. but it is 
difficult to accurately gauge this, and, of course, it 
is more difficult where patterned cloths are being 
woven, as the continuity of the pattern must not 
be broken. Changes: of weft are very frequent, 
and, therefore, if the loom can be kept running at 
a high rate of speed, and the loss of time in 
changing reduced, a greater production of cloth is 
necessarily obtained if the speed of working is 
preserved. In some cheaper varieties of cloth, as 
we have said, the break, or crack, does not materially 
matter ; and it is in their production that the auto- 
matic loom is likely to effecta saving. When:we say 
that there are at present over 100,000 ‘‘ Northrop” 
automatic looms running in different parts of the 
world, mostly in the United States, it will be seen 
that one loom at least of this class.has:passed the 
experimental stage. The high cost of these looms 
(401., against 8/. for an ordinary plain loom), coupled 
with the fact that their installation requires, in 
order to obtain the full benefit, the reorganisation 
of the system of working in the weaving-shed and 
such preparatory processes as winding and drawing 
in, probably accounts, for their tardy adoption in 
this country.. Another factor of importance is the 
relative speed at which the looms can be run, the 
Northrop, even with its superior quality of yarn, 
running much slower than the ordinary type. 

About the year 1900 there commenced in Lanca- 
shire a very energetic movement on the part of 
loom-makers to place on the market a loom which 
would compete with the Northrop, an invasion 
of which was at that time threatened. Numerous 
inventions were patented, a few of which have 
passed the experimental stage. Yet the few looms 
that are likely to live and be adopted by manu- 
facturers are only being tried experimentally at 
present, or in small numbers. Most of these looms 
have differed from the ‘‘ Northrop,” inasmuch as 
they are shuttle-changers—that. is, the shuttle is 
bodily ejected from the shuttle-box, and one con- 
taining a full supply of weft substituted, whereas in 
the case of the ‘‘ Northrop” a fresh cop, or pirn, of 
weft is forced into the shuttle, which is substantially 
a carrier, and remains in the loom. The ‘‘ Burnley” 
automatic loom of the newer patterns is one in 
which the weft is changed and not the shuttle. 
The mechanism employed is exceedingly simple, 
and can be applied to existing plain looms ata small 
cost. The weft to be used for this loom is en- 
closed in a drawn-steel cylindrical case, having a 
guide-eye at one end, through which the weft 
thread emerges—a plan suggested by some of the 
earlier inventors. A fresh case is forced into the 
shuttle on the weft-fork being drawn back, the 
spent case being thus ejected. This is done by 
the forward action of the slay (the frame across the 
upper surface of which the shuttle traverses), very 
little added mechanism being employed to compass 
the change. 

A plain loom which is causing a mild sensation 
at present in Lancashire is worth naming. It has 
been developed on admirable lines. It is well- 
known that, until within a few years, the plain 
loom has been very badly constructed; and, 
although there has been some improvement in 
this respect, there is plenty of room for more. 
The new- loom is not automatic, but its inventor, 
Mr. Thomas Pickles, of Burnley, has: issued a 
challenge that he will run six of his looms against 
seven automatics fora working week, and produce 
more and better cloth, using ordinary qualities of 
warp and weft. Recently, under extremely adverse 
conditions, this loom beat a loom of ordinary con- 





Where the shuttle is changed by hand, it is the| 


struction, alike in regard to length woven, quality 
of cloth, and number of breakages and stoppages. 
|The following particulars show the superiority of 
| the Pickles loom in this trial. 

The Pickles loom was weaving cloth 32 in. wide, 
| warp of 50’s counts, and putting in 19 picks per 
|} in. of 120’s weft, large cops. The following was 
the result of four hours’ weaving :—10 breaks of 
| weft, 10 breaks of warp, one-fifth of an ounce 
waste, 204 yards of cloth woven at a speed of 250 
picks per minute. 

The ordinary loom, weaving exactly the same 
warp and weft, and having the same reed space and 
number of picks, was pitted against the Pickles 
loom, and the result of four hours’ weaving was :— 








38 breaks of weft, six stoppages (when the weft 
yarn was not broken) cau by the defective work- 
ing of the weft-fork, which is common in the old 
style of fork, 35 breaks of warp, two-fifths of 
an ounce waste, 144 yards of cloth woven at a 
speed of 220 picks per minute. 

The results may be summarised as follow :— 
40.23 per cent. more length was woven by the 
Pickles loom, there was 100. per cent. saved ‘in 
waste, and 295 per cent. of total stoppages were 
saved. 

Mr. Pickles has had his loom most carefully con- 
structed on modern methods, and contends, not 
without reason, that if this was more generally 
done, the plain loom, with its possibility of higher 
speeds, would, by reason of the quality of its 
output, not be easily displaced by the automatic 
type. Much turns upon the quality of the product, 
which is of high importance in this country, and 
the matter is well illustrated by a comparison with 
spinning machinery, which has been constructively 
revolutionised in the last two decades.. The 
admirable. collection of machinery made by Messrs. 
Platt Brothers and Co., Limited, of Oldham, for 
the St. Louis Exhibition (ENGINEERING, vol. lxxvii., 
page 369), showed the enormous advances made, and 
was not only not rivalled, but was without a com- 

etitor. What has been done in that section can 
> done in others, and it is certain there is plenty 
of scope in connection with weaving machinery. 

Not only have improvements been made in the 
weaving: shed, but also in the winding-room. For- 
merly all ‘tying together of broken ends was per- 
formed by hand, the winders becoming extremely 
expert, but often, very naturally, leaving long ends 
or making “‘bunch” knots, which show in the 
cloth. It is some time since the writer had the 
opportunity of inspecting the Barber knotter,. a 
small mechanical appliance intended to be carried 
by the left hand of the winder, and employed to tie 
knots automatically. This knotter makes a very 
neat and compact knot, and has had an extensive 
sale in this and other countries, although the price 
(51. each) would seem prohibitive. It was not long 
after the Barber knotter was introduced that there 
was placed on. the market an appliance which, 
although it did not tie knots automatically, yet 
helped the winder to perform the operation more 
speedily and better than could be done by hand. 
It is the invention of a Lancashire mill-manager, 
and costs 2s., against the 5l. of the Barber knotter. 
Not only is the cost less, but the winder is relieved 
from carrying the appliance about, as it is mounted 
on a small bracket attached to the frame, there 
being one to each ten spindles. 

All changes are not necessarily improvements, 
and in view of the range covered by the English 
cotton trade, and the increasing call for finer and 
better goods, it is not merely a question of quan- 
tity, but also of quality. There is a limit to the 
speed at which certain cloths can be woven, and 
the finer the fabric the more easy it is to reach 
this limit. The cotton goods made in America are 
mostly sold in the protected home market, and 
those which find a market abroad are limited in 
range. There is thus plenty of reason for pro- 
ceeding cautiously in the adoption of methods 
which aim first at quantity, and only partially, if at 
all, at quality. 








THE GERMAN COAL STRIKE. 

TuoveH the great strike in the Ruhr coal-fields 
was not caused by urgent hardship, the attitude 
of the Prussian and the Imperial Governments, 
and the almost universal sympathy of all classes of 
German society with the men, may be accepted 
as signs that this momentous strike, which in- 
volves a daily loss in wages of about 30,0001, 
is not the result of artificial agitation. It has 
excited. some comment in this country that the 
calculation of the real hours of work, the deduc- 
tions for dirt and stone, the representation of 
the workmen, and other points of difference should 
not yet in Westphalia have been regulated by the 
State, as they were settled by our Parliament years 
ago. But Prussian legislation is not quite so back- 
ward in fact, and the complaint of the miner is 
that the law of which he would like to avail himself 
is a dead letter. The Government authorities— 
the Oberbergamt—which are endowed with powers 
of arbitration, recognise the right of the men to 
approach them by deputations. The Westphalian 
Coal Syndicate categorically declines to negotiate 
with committees, and the individual miner knows 
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that to remonstrate means to risk dismissal. Hence 
a deep feeling of distrust has arisen, and this is at 
the bottom of the whole strike. The syndicate has 
since acknowledged that the strike did not opare 
anybody, though it was not anticipated to break out 
before the spring. The formulation of definite 
demands came later, after the men had put down 
their tools. 

To understand the difficulty and the seriousness 
of the situation, we need only read the lengthy 
report on the immediate cause of the trouble— 
the differences at the Bruchstrasse UColliery— 
and on the whole crisis, drawn up on behalf of 
the colliery-owners by Bergmeister Engel. In 
December last the Bruchstrasse put up a notice 
changing the time allowance for getting from 
bank to face. The Oberbergamt having pointed 
out that for any such alteration consultation with 
the full-age miners was required by the laws of 
1865 and 1892, the miners were askef their opinion. 
Though the miners declared almost unanimously 
against the change, the owners issued, on De- 
cember 24, 1904, a new notice practically to the 
same effect. The three shifts were to be :—6 a.m. 
to2p.m., 3 p.M. to 11 p.m., 9.30 p.m. to 5 a.M,; 
men to be at the pit-bank an hour before the time 
mentioned, and to knock off at the end of the 
periods. Other hours were fixed for workers above- 
ground. The notice concluded :—‘‘ This change is 
not to take effect before February 1, in order that 
those men who do not wish to submit to these 
regulations, which have long been in use at most of 
the large collieries, may have ample time to look 
out for work elsewhere.” 

Another difficulty arose at the same time. The 
miners receive in the Ruhr basin their coal for 
domestic use at cost price, sometimes even at less 
than cost price, it is asserted. At most collieries 
such demands, Mr. Engel says, can only be made 
on three days of the week; at the Bruchstrasse 
they could be made any day. About the beginning 
of the new year the average daily demand for 
‘** brand coal” rose from 25 to 40 trucks per day. 
The increase was not surprising in the middle of a 
severe winter, and the owners stated that they 
would give every seventh truck as ‘‘ brand coal” 
(instead of the previous amount, which averaged 
25); but they declined, on January 6, to grant 
any written promise to this effect. The Ober- 
bergamt having declared itself unable to inter- 
fere in the shift question, the Bruchstrasse 
colliers struck work, presenting at the same time 
definite requests for the fixation of minimum 
wages and of the deductions, and especially for the 
recognition of committees, to be elected from 
among themselves by ballot. The Bruchstrasse 
miners also appealed to the Oberbergamt for 
arbitration ; the owner declined to attend, but 
expressed his readiness to deliberate with the 
authorities and with other masters and men, 
though the breach of contract by the men de- 
‘ea the authorities of the right to arbitrate, 

sause the question affected the whole industry. 
Meanwhile the strike had spread, although the 
Bruchstrasse miners had asked the men in other 
collieries not to come out, but to try and make 
terms by negotiation. On January 12, 151 dele- 
gates, representing 110,000 out of the 256,000 
miners of the whole Ruhr basin, had resolved, 
in conference at Essen, that the strike, without 
previous general consultation, was vigorously to 

e condemned and not to be extended ; but as the 
strike had become a fact, the case of the miners had 
been formulated, a committee of seven men had been 
appointed, and if the. ‘‘ Verein fiir bergbauliche 
Interessen” did not accede to their demands by 
noon, January 16, a general strike was to commence 
on January 17. The chief points of this ultimatum 
are in brief :—‘‘ An eight hours’ shift from bank 
to bank is to be decreed for 1907, but for this 
year, 1905, everything is to remain as it is, pro- 
vided the shift does not exceed nine hours; in 
wet places, and where the temperature exceeds 
28 deg. Cent. (82.5 deg. Fahr.), the shift is to be 
limited to six hours. Overtime and Sunday labour 
are to be permitted only in emergency cases ; the 
condemnation of trucks containing some dirt is to 
be stopped, and all coal is to be paid for by weight, 
according to the English law ; the miners are to 
elect representatives for this pur and for the 


mine inspection, and general workers’ committees ; 
recognition of the workers’ association is to be 
accorded ; and minimum wages to be paid.” 

The colliery-owners declined unanimously the 
requests and the suggested arbitration : ‘‘ negotia- 





tions are a matter for the respective masters and 
the individual worker.” In explaining the de- 
cision, Mr. Engel points out that the masters 
refused to acknowledge the deputies as representa- 
tives, and maintained that to enter into discus- 
sions would sanction a breach of contract. Mr. 
Engel further argues that the reply, which is dated 
Saturday, January 14, was pested at Essen between 
9 and 10 a.m. on Monday, and if the deputies did 
not receive it at Essen till the afternoon, it was 
their own fault. This is a puerile answer to severe 
Press comments. It is quite true that the masters’ 
meeting on Saturday morning was followed by 
further deliberations on Saturday evening. But 
if the masters really desired to keep within the 
stipulated time, they could have sent their reply 
from one street in Essen to another by messenger. 

We need not further dwell on the details of the 
movement. The general strike was declared ; by 
January 20, 195,700 men were out, and the strike 
has now spread to the Silesian coal district, while 
Belgians colliers have also struck. The rejection of 
dirty coal may, or may not, have been practised 
fairly on the whole; in sume cases it was undoubtedly 
carried out in an arbitrary and unfair way, and 
there is no reason why the approved English 
custom should not be adopted. The request 
for working-men inspectors might also be granted. 
That accidents seem more frequent in West- 
— collieries than in England, France, and 

elgium is, no doubt, largely due to the fact that 
the German benevolent laws have led to a more 
perfect system of registration of all accidents. But 
the number of fatal cases is slightly higher in the 
Ruhr basin than in South Wales, and whether or 
not the improvements of late years in the latter 
district can be traced to the improved inspection 
of the workings, the demands of the men for 
more efficient control are not unreasonable. 
Minimum wages are a difficult matter, and it 
seems clear that the whole strike will resolve 
itself into a fight for trade unions. The Secre- 
tary of State, Count Posadowsky, has declared 
in the Imperial Diet that the Government is ready 
to acknowledge the legal status of the associa- 
tions of male and female workers, with certain 
restrictions, applying chiefly to the employés of 
government establishments, indispensable to the 
national welfare. But the colliery-owners meet 
all appeals with unqualified negation. ‘‘ Duty 
and conscience,” the president of the Coal 
Syndicate wrote in the last days. of January 
to the Press, ‘‘ tell us that negotiations would 
only prolong the conflict. The demands are 
absolutely unacceptable. If the Government and 
public opinion force us into discussions, they will 
see the consequences. We will readily discuss 
matters with every individual. If we conceded 
committees to the workers, we should create centres 
for social-democratic agitation in our own works.” 
To charge the Prussian Government with fostering 
social democracy is a little peculiar. But the 
spectre of social democrats has repeatedly been 
conjured up by the colliery-owners and their advo- 
cates in defence of their uncompromising attitude, 
so far without success. Religious associations 
and Protestant and Catholic prelates have been 
among the first to subscribe for the support of 
the strikers. No excesses whatever have occurred; 
the strikers themselves keep excellent order. But 
the calls for military protection have been renewed, 
and there is danger that the warning against social 
democrats may degrade this great social problem 
to the level of a political party question. In our 
days every great movement among the working 
classes assumes international importance. Our 
British miners are sending substantial proofs of 
their sympathy to their fellow-workers on. the 
Ruhr. We have no intention to meddle with 
foreign politics; but a great coal strike of these 
unprecedented dimensions threatens the very basis 
of industry. It is not a political affair, and we 
think it could, and should, be settled. We have 
passed through similar crises in this country, and 
we have found remedies for the grievances. 








THE NEW CUNARD LINERS. 

Tue Cunard Steamship Line has been regarded, 
since its inception sixty-five years ago, as a great 
national institution, largely contributing, as it has 
done, not only to the development of British ship- 
ping supremacy, but also to the evolution on sound 
lines of marine engineering. The agreement entered 


into between the Government and the company | 





about a year ago was therefore regarded with 
great satisfaction, as it insured, irrespective of 
cost, the undoubted advantage which accrues from 
the maintenance of mariiime supremacy, especially 
in respect of .high speed, and will place at the 
disposal of the Admiralty ships of great utility for 
service in war times. Under the agreement the 
Cunard Company are, as is well known, building 
two steamers, 785 ft. long, to attain a speed of 
25 knots. Sut Lord Inverclyde, and his colleagues 
on the directorate, recognised from their long experi- 
ence that, while there is a large number of trans- 
At‘antic passengers who will, at all costs, choose the 
fastest ship, there are others, probably a great 
majority of the voyagers, who are satisfied. with a 
moderate speed, provided there is certainty of at least 
the same measure of comfort as is afforded in the 
high-speed liners. When fixing the general principles 
of tie high-speed mail ships, the Cunard Company 
decided upon a great step in advance in connection 
with what has hitherto been regarded as the ‘‘ inter- 
mediate ” class of ship, and orders for two of these 
vessels, the Caronia and Carmania, were placed 
with Messrs. John Brown and Company, Limited, 
of Clydebank. It is easy to demonstrate that these 
two ships are of the first class in every element of 
design, excepting only speed, while the fact that 
even in this respect they are excelled by only eight 
or nine ships on the Atlantic gives them a high 
place among the world’s ships. 

There are only three or four vessels of greater 
tonnage than the Caronia and Carmania, and the 
difference is due to the aim to carry more cargo in the 
larger vessels. The Baltic, which is the biggest ship 
afloat, is 48 ft. longer, and has a gross tonnage about 
2800 tons greater, while in view of her fuller lines and 
greater cargo, she will in service have a displacement 
considerably higher, but her speed on the Atlantic 
is 17 knots. The over-all length of the Caronia 
and Carmania is 678 ft., and the moulded breadth 
72 ft., making the. displacement 29,800 tons when 
the vessel is fully loaded toa draught of 32 ft. 
In order to attain a speed of 19 knots under econo- 
mical conditions, a smaller coefticient of fineness was 
decided upon than has been adopted in previous 
so-called intermediate steamers, it being under 0.7, 
which compares with about 0.55 for some cruisers ; 
but with the great length possible in ships for mer- 
chant service, the naval architect does-not require 
to fine the ends of his ships to the same extent as 
in the short beamy armoured vessel. Thus it may 
be assumed that, even in the 25-knot ship, the co- 
efficient will be somewhere about 0.6: But, to return 
to the question of size, the moulded depth of the 
Caronia is 52 ft., the height from keel to navigating 
bridge is 90 ft. and to the top of the funnels 144 ft. 
In her construction 12,000 tons of steel were required, 
with 1,800,U00 rivets. Many of the plates were 
14 in. thick, 32 ft. long, and 53 ft. in width, quad- 
ruple riveted with 1}-in. rivets by hydraulic pres- 
sure. She may carry 3450 tons of water ballast, 
12,000 tons of cargo, and 300 first, 350 second, 1000 
third, and 1000 steerage passengers. These, with 
the crew of 450 officersand men, make an aggregate 
of 3100. As to the superior character of the ac- 
commodation provided for all classes, and the 
thousand and one details to insure comfort, we 
hope to deal later, when we. publish further illus- 
trations. For the present we may only say that 
there is nothing wanting in any department of the 


ship. 

Chief interest, however, in connection with the 
Caronia and Carmania centres in:the propelling 
machinery. The former is fitted with quadruple- 
expansion engines, driving twin-screws ; for the 
latter,.to be launched on the 2lst inst., there 
is now being constructed at Clydebank an 
installation of Parsons steam-turbines to drive 
three screws. Opportunity will thus be given 
of testing the comparative economy of the 
systems in the Atlantic service; and, while 
doubt as to the potentialities of the newer prime 
mover have almost disappeared, except in the minds 
of most conservative engineers, the results will 
always be valuable, so that Lord Inverclyde and his 
company are to be felicitated not only on the bold 
step of adopting the system for the 25-knot ships, 
but particularly for affording means of a thoroughly 
reliable test in the most severe of steamship ser- 
vices. It may be claimed that, so far as the recip- 
rocating machinery is concerned, full justice will 
be done as an outcome of the experience of the 
Clydebank staff, while at the same time a years 
continuous research in a special turbine experi- 
imental department, and in the ship model and pro- 
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peller testing tank at Clydebank, has enabled 
Messrs. J. Brown and Co. to determine many un- 
certainties in connection with details as to the 
design, and especially as to the manufacture, of the 
turbines. The time has barely come for reviewing 
this experimental work, but one or two points may 
be dealt with. 

In the first place, however, reference must: be made 
to the reciprocating engines which are illustrated 
on the two-page plate, which gives also a view of 
the Caronia at full speed. Standing in the engine- 
room, one could not help being impressed not only 
with the great size and suggestion of strength, 
but also with the easy motion of these engines. 
There is no longitudinal bulkhead between the 
two engines, and their appearance when running 
at ninety revolutions was therefore the more im- 
pressive. The photograph reproduced does not 
carry full conviction of their great size. The total 
height from the centre of the shafts is 30 ft., and 
from the base of the bed-plate 36 ft. The diameters 
of the respective cylinders are 39in., 54}in., 77 in., 
and 110in. The latter, with one exception, is the 
largest cylinder yet adopted for vertical engines. 
The stroke is 5 ft. 6 in., and the length of the 
connecting - rods 12 ft. between centres. This 
length is conducive to efficient working, and in 
this respect the merchant ship has a great ad- 
vantage over the warship. In the latter, with 
engines of corresponding power, the stroke would 
be only 4 ft. 3 in., with a connecting-rod 8 ft. 6 in. 
between centres. Again, the weight allowed for 
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machinery is probably double that placed at the 
disposal of the warship-builder ; naval machi- 
nery requires to make 40 per cent. more revolu- 
tions for full power. While the naval engine is only 
expected to run at full speed in cases of emer- 
gency, and even then only for short periods, the 
Caronia’s machinery has been built to run year in. 
and year out at full speed, irrespective of weather, 
and consequently many conditions had ‘to be taken 
into account in the proportioning of parts which 
do not apply in the case of naval machinery. Mer- 
chant-ship boilers are thus made of sufficient capa- 
city to maintain the full power continuously, even 
when a certain number are shut down for clean- 
ing fires; in the naval service the boilers ‘are 
usually proportioned to maintain continuously 
four-fifths of the power, the remainder required 
for full speed being ‘got under pressure. The 
Caronia boilers, which, along with the engines, 
were fully described on the occasion of the launch,* 
have thus 2.35 square feet of heating surface per 
unit of power, Howden’s system of forced draught 
being used, as against 2.7 square feet for natural 
draught in cruisers; the power per unit of grate 
area is 17.3 indicated horse-power and 13 indicated 
horse-power respectively. The Caronia’s machinery 
has been evolved from that of the Saxonia, which was 
tested by the Naval Boiler Committee, and required 
only 13.4 lb. of steam per horse-power per hour, 
against 16 Tb. in the naval ships tested ; while the 
boilers, with Howden’s system of forced draught, 
generated 12.33 lb. of steam per pound of coal, as 
compared to 9$ lb. to 11 lb. in the naval ship. The 
coal consumption per unit of power was 1.29 Ib. 
There is every promise that in the Caronia the 
results will be at least as good, so that the standard 
set for comparisor with the turbine installation in 
the Carmania will do full justice tothe reciprocating 
type of machinery. 

_ As regards the Carmania, the only difference will 
be in the propelling machinery. The form of hull, 


at the after end fitted inside the low-pressure casing. 
The space occupied, so far as area is concerned, will 
be the same as in the Caronia; there will be a 
saving in weight by the adoption of the turbine 
system of about 5 cent. The boiler pressure 
will be reduced from 210 lb., as in the Caronia, to 
195 lb. in the Carmania. The turbines will take 
steam at an initial pressure of 165 lb., as against 
the 200 lb. in the quadruple-expansion engines. 
Owing to the high vacuum desirable in the turbine 
system to ensure the fullest economy, the con- 
densing surface, which in the Coronia is 27,030 
square feet, will be increased ‘in the Carmania by 
20 per cent., while the capacity of the centrifugal 
pumps will be increased by about 50 per cent., so 
that the amount of circulating water that they will 
be capable of discharging will be from 50 to 60 times 
the weight of feed water, as compared with a ratio 
of from 25 to 30 times in the Caronia installation. 
The trials of the Caronia, which took place on 
Saturday, the 4th inst., and Monday, the 6th inst., 
gave very satisfactory results. In the first place a 
series of progressive speed runs was made over the 
measured mile at Skelmorlie, on the Clyde, with 
the following mean results :— 
Power. 
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except so far as modified for the propellers, and the 
boiler installation, will be exactly the same. There 
will be, as in all recent installations, three shafts, 
the centre shaft being driven by the high-pressure 
turbine, while the side shafts will be worked by 
the low-pressure system, with the go-astern turbine 


* See ENGINEERING, vol. Ixxviii., page 91. 


| original position- every five seconds. 
_| tions of each engine is recorded by the notch on 
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Revolutions. Indicated Speed. 
Horse-Power. Knots. 
69.6 , 400 15.72 
74.5 12,350 16.61 
80.9 15,500 17.76 
85.2 18,900 18.80 
89.0 21,600 19.51 
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After these progressive runs the ship continued 
at full power for some time, and the highest results 
during the performance on Saturday, so far as 
engines were concerned, were as follow :—Revolu- 
tions of port engine, 90.9; power, 11,550 indicated 
horse-power ; revolutions of starboard engine, 91.2 ; 
power, 11,527 indicated horse-power. The collec- 


tive power was thus 23,077 indicated horse-power. | page 590. 


The official full-power trials commenced at noon on 
Monday. The mean result of four runs on the 
measured mile was as follow :—89.2: revolutions ; 


21,870 indicated horse-power ;- 19.62 knots; and | 


this speed and revolutions were maintained for a 
total continuous period of 134 hours. Indicator 
cards were taken at regular intervals during the 
trial, and the highest power recorded was about 
23,500, the results of the previous trial on the 
4th inst. being thus verified in all essential details. 
At daylight on the morning of Tuesday, the 
7th inst., before entering the Mersey, a satis- 
factory trial was made of the duplicate steering- 
gear by Messrs. Brown Brothers, of Edinburgh, 
to be referred to later. Subsequently the ship 
anchored at 11 a.m. 

During the course of the trials a much more pre- 
cise method of determining the vibration of the 
ship was applied than is usual. Notwithstanding 
the hentia ee freédom from oscillatory motion 
which has been attained by the adoption of four 
cranks and of correct balancing of forces, Messrs. 
John Brown and Co. are further investigating the 
problem by exact scientific methods ; in all their 
ships they are taking elaborate data, making use of 
Schlick’s pallograph for measuring and registering 
vibrations. It was placed in the centre line of the 
ship, almost immediately over the propellers, where 
the vibration is usually greatest. This instrument, 
which will be fully illustrated in ENGINEERING at 
an early date, records not only the vertical move- 
ments, but alsothe lateral vibrations, with the periods 
of time and the revolutions of the machinery. The 
influence of one upon the other may thus be deter- 
mined. Accompanying this article, we give a repre- 
sentative length of the record slip taken, showing 
all five lines. The time is noted in seconds by a 
slight drop of the pencil, which is raised to its 
The revolu- 


the straight lines. The vertical vibration coincides 


| -eagre§ with the revolutions of the engines. 
The horizontal vibration, which was only recorded 
|for short periods at long intervals, might be due in 
| part to rudder movement, and it is thus important 
that there should be independent observation of 
such contributory influences. The vertical vibra- 
tion, according to the diagrams, appear to have 
been reduced almost to the minimum when the 
great moving forces are taken into consideration. 
Moreover, it is now, as instanced by these precise 
data from the Caronia, almost negligible so far as 
the passenger’s comfort is concerned, and this is 
the primary consideration in the effort to get 
absolutely steady running. The vertical move- 
ment, too, is less disconcerting, because Nature has 
ertames for that in view of our system of self- 

ocomotion. But a lateral motion may be more 
disturbing, as must be evident, if it be considered 
that should it be much developed, standing would 
be impossible. While the turbine has eliminated all 
unbalanced reciprocating forces in the engine, it 
has not been proved that vibration has been entirely 
| stopped, and records taken in the Caronia and in the 
|Carmania will in this, as in other respects, afford 
| useful data for examination and deduction, perhaps 
| also for still further improvement. 

There are other directions in which the machi- 
nery of the Cunard liners is worthy of notice. 
Throughout one could not fail to recognise that 
the best of fittings and auxiliary machinery had been 
chosen. Weir's well-known specialities are adopted. 

|The anchor and capstan gear, by Messrs. Napier 
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Recorp oF VERTICAL AND HortzoNTAL VIBRATIONS OF THE ‘‘ CARONTIA.” 


| Brothers, Limited, Glasgow, is the largest that has 
| yet been made, taking a 33-in. cable, and, like all 
else in the ship, is thoroughly substantial and well- 
| designed for its work. In the Brown steering 
|gear there has also been a development of the 
system applied in some of the German Atlantic 
| Ships, and illustrated in Enerneerine, vol. lxv., 
There are two sets of steering 
|gear, one located in a house on the shelter- 
|deck and the other below the orlop-deck well 
|under the water-line. The rudder itself weighs 
35 tons, so that the gear is very heavy. The 
lower gear is designed to put the rudder over in 
30 seconds, the upper gear in 50 seconds. The 
departure is in connection with the lower gear, and 
is owing to the fineness of the ship. A dummy 
rudder-post has been fitted, forming an inter- 
mediary between the main tiller and the rudder- 
head. This dummy tiller, in other words, is 
analogous to a cross-head. Extending forward from 
it is the tiller with the engines and quadrant gear, 
while abaft it stretch connecting-rods to the 
rudder-head. This intermediate cross-head being 
longer than the cross-head on the rudder-head, the 
engine tiller moves through only 25 deg., while the 
rudder travels 35 deg. Otherwise the gear is similar 
to that fitted in earlier ships. The connection of 
the upper gear is made by bolting a short fast 
tiller on the rudder-head to the bottom of the 
flat tiller carrying the steering-engine and the gear 
engaging in the quadrant. It would be easy to 
instance many other important improvements in 
detail in the Caronia, but it may be said in conclu- 
sion that from first to last this vessel, which 
starts on her first voyage on the 25th inst., is one 
of the finest examples of naval construction that 
has left a British port, and that in her the tradi- 
tions of the Clydebank Works are being more than 
maintained under the managing directorship of Mr. 
John G. Dunlop, and the experienced staff under 
him. 








ENGINEERING CASES IN 1904 


Tut year which has just come to an end cannot 
| be said to. have produced a very plentiful crop of 
cases which are of interest to engineers. Person- 
| ally—and perhaps fortunately for themselves— 
| engineers seem to keep clear of the Law Courts ; 
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but there are one or two decisions in the law 
reports for 1904 which affect them more. or léss 
closely: It may be of interest to advert to those 
decisions, as well as to certain important cases 
which deal with the rights and liabilities of con- 
tractors, shipbuilders, and colliery-owners. 

During the past year there have been a number 
of cases relating to the amount which should be 
= by way of compensation to persons whose 
and is taken from them compulsorily. Not the 
least important of these is the case of in re an 
arbitration between Gough and the Aspatria, Sil- 
loth and District Joint. Water Board (20 T.L.R., 
179), which was decided on January 22, 1904. 
This case is worthy of notice, although it appears 
to reaffirm an old principle. By a private Act of 
Parliament, a water board were empowered to take 
the lands shown on the deposited plans, and to 
make and maintain thereupon the water works and 
other works therein specified, including a reser- 
voir, upon land which belonged to the claimant in 
fee simple. The reservoir was to be formed by 
means of a dam across a river or lake which was 
upon the land. A question having arisen as to 
the amount of compensation, the matter was re- 
ferred to arbitratior: In his-award the umpire 
stated that, owing to the natural configuration 
of the land in question, it was peculiarly adapt- 
able for the construction of a reservoir. The 
question reserved for the opinion of the Court was 
whether the ‘‘ special adaptability ” of the land 
should be taker into consideration in assessing the 
compensation to be paid. The Court of Appeal 
held that this element of ‘‘ special adaptability ” 
ought to be taken into account, unless the arbitrator 
found that there- was no other possible purchaser 
for the land for the same purpose. 

The case of Richard v. Great Western Railway 
Company (20 T.L.R., 311) involved a question re- 
lating to the amount of compensation which should 
be paid to the owner of coal, who is prevented from 
working the strata which lie beneath a railway. 
It was held in effect, that where the owner of 
minerals lying under or adjacent to a railway gives 
notice to the railway company of his intention to 
work the minerals, and the railway company gives 
notice, under the Railways Clauses Act, 1845, to 
the mineral owner requiring him not to work the 
minerals, as it would be likely to damage the rail- 
way, and that they are willing to pay compensa- 
tion, the arbitrator can, in calculating the amount 
of compensation, take into account interest upon 
the sum awarded from the date of the notice not to 
work the minerals down to the date of the award. 

The case of Clydebank Engineering and Ship- 
building Company and others v. Yzquierdo y 
Castenada and others (21 T.L.R., 58), which came 
before the House of Lords on appeal from the 
Court of Session on November 17, raised a question 
of interest to those who enter into shipbuilding 
or large engineering contracts. Such contracts 
generally provide that penalties shall be paid by 
the contractor if he does not complete his work 
to time. It does not follow, however, that the 
entire sum which is expressed to be payable in case 
of default must be paid ; for if the Court’ can ascer- 
tain the exact measure of the damage sustained, 
only that sum will be exacted, in spite of the terms 
of the contract. 

In the case under review, the appellants had 
undertaken to build certain torpedo-beat destroyers 
for the Spanish Govermment. The contract con- 
tained this clause: —‘‘ The penalty for later delivery 
(than the day specified) shall be at the rate of 
5001. per week for each vessel not delivered by the 
contractors in the contract time.” Delays having 
taken place, an action was brought in the Scotch 
Court, as a result of which the company .were 
ordered to pay a sum of 67,5001. On appeal to the 
House of Lords, it was argued (a) that it was com- 
petent for the Court to ascertain what the real 
damage was, and to order payment of that sum ; 
(6) that inasmuch as the Spanish Government had 
paid the entire contract price for the vessels, they 
must be taken to have waived the claim for penalties. 
These arguments did not prevail. The Lord Chan- 
cellor said:—‘*‘When the whole transaction is 
examined it becomes hopeless to contend that a 
penalty, and not liquidated (i.e., ascertained) 
damages was intended. Time was regarded by 
both parties as of the essence of the contract, 
and the amounts to be paid on breach were sug- 
gested by the appellants themselves. Further, 
there was no evidence of any waiver, and the mere 
act of payments being made by the Spanish 


Government could not be construed as amounting 
to waiver.” In the event, therefore, the shipbuild- 
ing company were held: liable to pay the sum in 
question. 

In the case of Jackson v. Mumford (20 T.L.R., 

172), a question arose as to the interpretation of 
a policy of insurance. The policy covered the 
machinery of a torpedo-boat destroyer which was 
being built, and covered ‘‘ fire in shops and on 
board, on stocks, trials, and all marine risks to 
completion and acceptance by the Admiralty.” The 
policy also stated ‘‘ with leave to go on trial trips.” 
While the vessel was on a trial the connecting-rod 
of one of the high-pressure engines broke, the 
breakage being alleged to be due to the weakness 
of the design. It was held that ‘‘trial” was one 
of the perils insured against, and that therefore 
the policy covered damage to machinery occurring 
during a trial. This was reported in our issue of 
January 29, 1904, page 163. 
The case of Reid v. Macbeth and Gray, which 
formed the subject of an-article in ENGINEERING 
of April 8, 1904, page 507, entitled ‘‘ The Right of 
Property in Shipbuilding Materials,” raised an in- 
teresting question as to the right of property in 
shipbuilding materials which are being used for 
ships in the course of erection. It is, however, 
not necessary to recount the facts, as they have 
appeared in our columns so recently. 

The case of Baker v. Denhera Ashanti. Mining 
Company (20 T.L.R. 37) involved an important 
question with regard to the right of a servant, who 
was in fact a prospector or mining engineer, to 
claim damages for wrongful dismissal. It appeared 
that the plaintiff agreed with the defendant com- 
pany to give his services in his capacity of miner 
and prospector at a salary of 201. a month, with 
board and lodging, or the monetary equivalent, for 
a period of 12 months. It was also provided by 
the agreement that the defendants should be at 
liberty to terminate the agreement at any time 
during the 12 months by giving the plaintiff two 
months’ notice in writing, or two months’ salary in 
lieu of such notice. The plaintiff was dismissed, 
and it was admitted at the trial that his dismissal 
was wrongful, the only question being as to the 
amount of damages. It was contended on the part 
of the plaintiff that, as he had not been dismissed 
under the the clause in the agreement, but on the 
ground of misconduct, he was entitled to damages 
at large. Mr. Justice Grantham, however, ruled 
otherwise. In the course of his judgment, he said : 
‘*There is nothing in the clause giving the. com- 

ny the right to terminate the service which 

imits that right in any way. There being no such 

limitation, I do not think that the defendants are 
liable for more than two months’ salary and the 
other expenses.” It may be observed with refer- 
ence to this case, that in Maw v. Jones (25 Q.B.D. 
107), a deed of apprenticeship specified certain 
conditions under which the master was entitled to 
cancel the deed of apprenticeship, subject to one 
week’s notice. The master having dismissed the 
plaintiff without notice, and without stating his 
reason, an action was brought for wrongful dis- 
missal. In directing the jury on the question of 
damages, the learned judge declared the law to 
be that, while they were entitled to take into con- 
sideration the fact that the master would have been 
entitled to dismiss the plaintiff with a week’s 
notice, they were not bound to limit the damages 
to the value of the week’s notice which the plaintiff 
had lost. 

With regard to the Factory Act, there appears to 
have been only one case of any importance during 
the past year. We refer to Brass v. The London 
County Council ( (1904) 20 T.L.R. 464), reported 
by us in our issue of June 3, 1904, page 791. 

In the case of L'andrindod Wells Water Company 
v. Hawksley ( (1904) 20 T.L.R. 241), an interesting 
question arose with regard to the fees of an engineer 
who was sitting as an arbitrator. The action was 
brought by the plaintiff water company to récover 
from the defendants, Charles Hawksley, James 
Mansergh, and Sir George Barclay Bruce, the sum 
of 1191. 5s., as money had and received to the 
plaintiff's use. The money in question had been 
paid by the plaintiff company to the defendants for 
their fees as arbitrators and umpire for the purpose 
of taking up an award in the matter of an arbitra- 
tion under the Lands Clauses Act between the 
plaintiff company and the Llandrindod. Wells Urban 
District Council, which sum was disallowed on 
taxation as being an-excessive charge. It appeared 





that the defendants had declined to submit: the 


particulars: of - their fees to the taxing-master, 
although he- had adjourned’ the taxation for the 
purpose, expressing a hope that the particulars 
would be supplied.' The only statement given’ was 
that the fees of Sir George Bruce, the umpire, 
amounted to 195 guineas, and those of the two 
other defendants, who acted as arbitrators, to 120 
guineas each, the balance of 191. 17s. being solicitors’ 
charges for preparing the awards, etc. At the 
trial witnesses were called on the part of the 
defendants who spoke to the charges in question 
being fair and reasonable, and in accordance with 
professional custom. Mr. Justice Ridley reduced 
the amount to 374l. 4s. 6d., but his judgment was 
reversed on appeal. - In giving judgment, the 
Master of the Rolls said : ‘‘ Each of the parties, 
the company and the local authority, chose as their 
arbitrator a civil engineer in the front rank of his 
profession. The parties must be taken to have 
known the position of the persons they chose, and, 
as they refrained from making any special bargain 
with them, they must’ be taken to have intended the 
natural result of employing gentlemen of such 
eminence—viz., that they would not be paid at the 
ordinary rate for persons of less experience. The 
only evidence ‘was that of the defendants them- 
selves and witnesses called by them. That evidence 
was that the fees were fair and reasonable, and not 
higher than anyone would have had to pay who 
made a bargain with the defendants.” 

One case which relates to the question as to how 
far the certificate of an architect may be regarded as 
final should also be mentioned, inasmuch as the 
certificate of an engineer is on much the same foot- 
ing as that of an architect. By a contract the 
contractor agreed to execute certaiii works in 
accordance with certain plans and specifications, to 
the satisfaction of the building owner’s architect. 
The architect had power to order from time to time 
during the progress of the works the removal of 
any materials which in his opinion were not in 
accordance with the contract, and the substitution 
of proper materials therefor; and any defects or 
faults which might appear within twelve months 
from the execution of the works arising, in the 
opinion of the architect, from materials or work- 
manship not in accordance with the contract were, 
upon the directions of the architect, to be made 
good. The contractor was to be paid upon the 
certificates of the architect, as the works pro- 
gressed, but no certificate was to be considered 
conclusive evidence as to the sufficiency of any 
work or materials, nor was it to relieve the con- 
tractor from liability to make good defects as 
provided by the contract. The contract further 
provided that, in case any dispute or difference 
should arise between the employer or the architect 
on his behalf and the contractor, either during the 
progress of the works or after the determination of 
the contract, as to the construction of the contract, 
or as to any matter or thing arising thereunder 
(with certain exceptions), or as to the withholding 
by the architect of any certificate, then either party 
was to give to the other notice of such dispute 
or difference, and such dispute or difference was to 
be referred to arbitration, and the arbitrator was to 
have power to open up, review, and revise any 
certificate (with the above exceptions), and to 
determine all matters in dispute submitted to him, 
in the same manner as if no such certificate had 
been given. The architect gave certificates for 
sums due under the contract, and the builder 
brought an action against the building owner to 
recover those sums. The building owner counter- 
claimed for damages for breach of contract in 
supplying improper work and materials. 

It was decided by the Court of Appeal (reversing 
the decision of Mr. Justice Farwell) that the certifi- 
cate of the architect was not conclusive as to the 
work and materials, and that, therefore, the 
counter-claim was maintainable. 

The case of Knuckey v. Redruth Rural District 
Council (20 T.L.R. 164) is of interest to the owners 
of disused mines and collieries. An action was 
brought to recover damages for the loss of a horse 
which had fallen down a disused pit shaft, owing, 
as the plaintiff alleged, to the Council’s having failed 
in their statutory duty to fence the shaft. It 
appeared that the shaft had been used as a well, 
and it was accordingly contended that it became the 
duty of the Council to fence the shaft in accordance 
with the provisions of the Metalliferous Mines 
Regulation Act, 1872:° Section.13 of the Metalli- 
ferous Mines Act, 1872, provides that ‘‘ Where any 





mine to which this Act applies is abandoned, or the 
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working thereof is discontinued . . . . the owner 
thereof and every other person interested in the 
minerals shall cause the top of the shaft and any 
side entrance from the surface to be and to be kept 
securely fenced for the prevention of accidents.” 
The Court held that, upon the true construction of 
this section, the District Council had no such 
interest in the mine asto make them liable to fence 
it. In the course of his judgment the Chief 
Justice said ; ‘‘ When the whole section is read, it 
scems to me that the duty of fencing is put upon 
the owner of the mine or of the minerals under- 
cround . ... Itisclear that the person responsible 
under section 13 is not intended to be the owner of 
the soil, but to be the owner of the minerals.” 

One case of interest to those who supply elec- 
tricity is worthy of passing reference. We refer to 
Colwell v. St. Pancras Borough. Council (20 T.L.R. 
236), in which an action was brought for an injunc- 
tion to restrain a nuisance. The defendants, who 
were the owners of an electric generating-station, 
enlarged the station and erected therein new engines 
of greater power. The working of the engines 
caused such vibration as to materially interfere 
with the enjoyment of the plaintiff's house, and to 
depreciate its value. The provisional order ob- 
tained by the defendants provided that nothing 
therein contained should exonerate them from 
proceedings for a nuisance caused by them. The 
defendants alleged that the vibration was only 
temporary, and was caused by the engines being 
defective in balance; and that in the course of 
some months, by alterations and experiments, the 
engines could be made to work smoothly. It was 
decided that the plaintiff was entitled to an injunc- 
tion to restrain the defendants from carrying on 
their works so as to cause a nuisance to him. 








NOTES. 
Tae TrotiBAtta Locks. 

Tue Trollhatta Locks on the Géta-Sweden Canal, 
built to enable the navigation to be carried past 
the mighty Trollhattan Falls, date in their present 
state from the year 1844 (when they were com- 
pleted). There are eleven chambers, each with a 
fall of about 10 ft., arranged in three sets, the,total 
fall being about 116 ft. These locks took over the 
traftic from the old locks, of which there were only 
eight, the fall consequently being larger for each 
chamber. A scheme originated about 100 years 
previously, and which intended to compass the fall 
by only three locks, was never completed. The 
present locks having proved inefficient, a somewhat 
similar plan is now again to the fore to have four 
locks, each with about 30 ft. fall. The whole of the 
work will have to be done in rock, but the increased 
traffic, and various plans for extending and deepen- 
ing the Gota Canal, make the proposed enlarge- 
ment and simplification of the locks highly desirable. 
At the Trollhittan Falls several large industrial 
estab'ishments have been located, and further 
ambitious schemes for converting the immense water 
power available into electricity are under discus- 
sion; but the question is a very complicated one, 
02 acc unt of conflicting claims as to the ownership 
the State having laid claim to a portion of the 
power. 

PecutiaR PHorocRaPHic ACTION. | 

While we are no longer surprised to hear that 
every substance will produce some photographic 
effects, it is still news to learn that gravitation 
plays a part in photographic action. This announce- 
ment was made at the meeting of the Natur- 
forschende Gesellschaft, of Switzerland, at Bale, in 
December last, by Mr. G. W. A. Kahlbaum. Having 
shown that the density of metals, with the exception 
of cadmium, decreases at very high pressures, in- 
stead of increasing, Mr. Kahlbaum investigated the 
distillation of metals in a vacuum, and, further, the 
transparency of metals to Réntgen rays. He then 
obsrved that the metals themselves had a photo- 
graphic action under the following circumstances :— 
He ;ut a sensitised plate, film upward, in a box 
of cardboard lined with black paper ; over the film 
he ; !aced in succession a strip of paraffined paper, 
piv es of cardboard, and pieces of sheet metal. The 
Who arrangement was then repeated in the re- 
ve:scd order, cardboard, paraffined paper, and 
an\‘ier photographic plate being placed on the 
toy of the metal. The metals in question were 


aiiminium, iron, zinc, and lead. After an ex- 
posure of several days, a distinct photographic 
“cllon was seen on the film which was below the 


moval, but hardly any effect was noticeable on the 








film above the metal. _The action was strongest 
in the case of zinc. These pieces of metal huving 
previously been exposed to unigoe rays in. other 
experiments, a special set of metals, not used so far 
in avy way, was obtained. The photographic action 
was again confined to the lower plate, and when 
these metals were first exposed to various radia- 
tions and then put in the box, the effects remained 
the same. The emanation or radiation. responsible 
for these photographic effects, therefore, .seemed 
to be subject to gravitation. The peculiar thing 
is that several plates, piled upon one another, 
underneath the metal, were all affected, the one 
nearest to the metal, of course, most strongly. 
A modification of the experiments, suggested by 
Hagenbach, seems to support the gravitation 
hypothesis. When the plates were placed ver- 
tically instead of, horizontally, there was no dif- 
ference between right and left, corresponding to 
the top and bottom of the former cases. On the 
other hand, centrifugal force did not help gravita- 
tion as one might have expected ; the plates were 
put in an apparatus and revolved 2700 times 
a minute, but there was no increase in the 
action on the outer. plate. It appears to us 
that speculation on such observations cannot do 
much good at present. We have first to sift the 
evidence and to collect more material. Kahlbaum 
refers to Blaas and Czermak, who had obseryed 
that paper, ‘straw, &c., after exposure to the sun’s 
light, will blacken photographic plates and potas- 
sium iodide paper, and that polished . and also 
amalgamated zinc plates will do likewise. They had 
suggested that ozone or hydrogen peroxide were 
concerned. In repeating these experiments, Streintz 
found that electromotive forces would come into 
play. Characters scratched on magnesium foil were 
quickly reproduced on potassium iodide paper in 
contact with the metal, and characters drawn with 
graphite on magnesium also ; but characters drawn 
with magnesium on zinc, or vice versd, were not re- 
produced. Now magnesium, carbon, and a film of 
moisture would give a galvanic couple of fair voltage, 
while magnesium and zinc stand too near one 
another in the voltaic series. That moisture and 
temperature have something to do with the pheno- 
mena was noticed by Kahlbaum. But water 
vapour would condense on the top plate as well as 
on the bottom plate, and it is difficult to grasp why 
the radiation which was stop by metals and 
mica, though not by paper, should penetrate through 
several films downward, but not upward. 


Puast-INricaToR FOR ELEcTRIC CURRENTS. 


When two circularly-polarised fields of equal 
amplitude, but of opposite directions, are super- 
posed, the resulting field will be linearly polarised, 
and its azimuth will depend only upon the phase 
difference of the two original fields. This: prin- 
ciple has been applied by H. Th. Simon, of Gét- 
tingen, to the construction of a phase-indicator for 
electric currents which permits of interesting 
applications. When two rotating magnetic fields 
are superposed, an alternating magnetic field will 
result, whose azimuth will indicate half the phase 
difference of the two original fields. Any phase 
difference between 0 and 2 7 can thus be measured, 
independent of the frequency—which - influences 
other phase-indicators—and ‘the phenomenon can 
well be demonstrated with the aid of two small 
triphase generators and a Braun tube, which shows 
the deflection of cathode rays. by magnetic fields. 
The shafts of the two generators are coupled, and 
the currents of the generator are taken through 
two pairs of three coils, wound about a ring of iron. 
Each generator produces a revolving magnetic field, 
and this field acts upon the cathode rays, which 
undisturbed would mark a fluorescent spot. Each 
field tends to move the spot round in a circle, 
and when both fields are excited, a fluorescent line 
becomes visible, whose azimuth will change when 
the phase. difference between the two current 
systems is altered. Such a change can be brought 
about, for instance, by an alteration. in the — 
ling ; if the coupling is formed by an elastic shaft, 
the torsions of this shaft will become apparent. 
As the cathode tube is not convenient, Simon 
described another arrangement in the communica- 
tion which he made in September to the Natur- 
forscher- Versammlung—which corresponds to the 
British Association—during its meeting at Breslau 
in September last. The iron ring is placed _hori- 
zontally, and a length of a magnetised steel wire is 
fixed in the axis of the ring in such a way that a 
little mirror, attached to the top of the wire, lies 








in the plane of the ring. The wire is made to 
oscillate like a chord: A ray of light. falling 
normally upon the’ mirror will then indicate the 
azimuth of the oscillations, which is observed on a 
graduated circle above the ring. The device can 
be tuned, and thus be rendered fairly sensitive, 
though it does not possess the high. sensitive- 
ness of a galvanometer. Another arrangement 
is suitable for examining the uniformity of the 
working of an electric motor. If we imagine 
each of the two generators to drive a synchronous 
motor — the two would: revolve in opposite 
directions—and fix a disc with one slot to the 
shaft of each motor, then rays of light passing 

rallel to the shafts will mark, on a screen, a 
ine of light corresponding to the phase azimuth ; 
and if the two discs revolve in front of a graduated 
dial, only the division indicating the phase differ- 
ence will be visible. In practice one slotted dice 
is fixed to the flywheel of. the motor in ques- 
tion, the other. to the engine-shaft. With similar 
arrangements the torsional vibrations of propeller 
shafts can be studied at a distance.. Simon par- 
ticularly recommends his device, however, as a 
substitute for the compass on iron ships. If we 
use the horizontal component of the terrestrial 
magnetic field as field for the one generator, couple 
the generators, and place their axes vertically, then 
the one field will be stationary in space, and the 
other will change its direction with the position of 
the ship. The phase difference read off will hence 
mark the deviation of the ship’s axis from the 
magnetic meridian, and the whole device would 
replace a —— Similar proposals have been 
made by L. Weber and others, but have not been 
adopted on board; and we are afraid that Simon's 
instrument will not be more successful. But reli- 
able phase-indicators are useful. 








VALPARAISO.— Works are contemplated for the improve- 
ment of the port of Valparaiso. Tenders will shortly be 
invited for the execution of the proposed works, upon 
which the Chilian Congress has sanctioned an expenditure 
of 2,570,000. 


THe YorksHirE Exrectric Power Company.—The 
Thornhill power-station of this company is now practi- 
cally complete, and has commenced to supply electrical 
energy. It contains three 1500-kilowatt tarbo-genenetens 
and three 200-kilowatt diréct-current exciters; three- 
phase current is generated at 11,000 volts, and direct 
current at 230 volts, Contracts are in hand for supply- 
ing local authorities, collieries, mills, &c. 





TRAMWAYS AND Licut Rattways.—The Board of 
Trade have issued a revised memorandum on details of 
construction and equipment of electric tramways and 
light railways laid in public roads, in which they state 
the fullowing :—The space between the inner rails of a 
double line must depend upon the overhang of the cars. 
It is, however, necessary that there should be at least 
15 in. between the sides of passing cars, and also a similar 
space between the side of a car and any standing work, 
such as lamp, telegraph and trolley-wire posts in the 
street. There should be at least 15 in. between the side 
of a car and the kerb, whether on straight or curved roads. 
The clearance between the top deck of cars and the under- 
side of bridges should not be less than 6 ft. 6in. Centre 
posts should not be used without the consent, in every 
case, of the Board of Trade. The stone kerbing round 
centre pose should not be such as to enable avy person 
to stand upon it as a refuge, unless the clearance is ample 
for safety. Where bracket-arms 16 ft. in length will not 
suffice, it is desirable that spaa-wire construction should 

used. ‘The weight of rails should’ not less than 
90 lb. per yard, 100 Ib. being preferred. The groove of 
the rail should not exceed 14 in. in width, but a groove 
not exceeding 1} in. will be accepted on curves of less 
than 1 chain radius. The details of permanent-way and 
mode of construction, as approved by the Board of Trade, 
should not be varied at any time without the. Board’s 
consent. Staircases of the “reversed” .type should be 
avoided, more especially on narrow-gauge lines. Of 
existing types the ‘‘trigger” lifeguard is the pattern 
which is preferred. The hanging gate should be as close 
to the ground as possible, and there should be at least 
3 ft. between it and the front of the guard. Both the 
guard and the gate should be at least as wide as the out- 
side of the frame of the truck. In order not to interfere 
with the ow of the lifeguard it is desirable that 
folding steps should be adopted on all new cars. The use 
of covers for the top deck of cars cannot be approved in 
cases where the gauge of lines is 3 ft. 6 in. or Jess. Top 
deck railings should be at least 3 ft. 6 in. high.. The 
trolley standard must be connected with earth by a low- 
resistance fuse or automiatic switch, and the warning 
signal, when the fuse or switch opens, should be an electric 
bell. Where trolley-ropes cannot be dispensed with or 
tied up, precautions must be taken to prevent the “slack ” 
causing accidents, - To prevent trolley-booms being pulled 
out or trolley-standards broken, ‘‘traps ” should be mini- 
mised, and detachable trolley-heads provided. No material 
alterations should be made in cars after inspection, nor 
any fresh type of car adopted, without the consent of the 
Board of Trade, 
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GREATER LONDON RAILWAYS. 


Tue four principal Greater London railways are 
the Metropolitan Railway, the Metropolitan District 
Railway, the Central London Railway, and the City 
and South London Railway ; and the number of pas- 
sengers, exclusive of season-ticket holders, who passed 
over them during the last two years was as follows :— 

System. 1904, 1903. 
Metropolitan Railway 94,436,498 94,000, 150 
Metropélitan District 

Railway a ... 50,331,397 48,413,832 

Central London Railway 44,875,547 44,953, 988 

City and South London 

Railway aa ..- 17,628,833 18,222,512 
We thus arrive at an aggregate movement last year 
of 207,272,275, as compared with 205,590,482 in 
1903. It will be observed that the Metropolitan 
Railway comes out satisfactorily from the compari- 
son, while there was a very distinct improvement 
apon the Metropolitan District Railway. The Central 
London Railway remained about stationary, and the 
City and South London slipped back a little further. 
The Metropolitan Railway carried its largest number of 
passengers in any one year in 1899, while the Metro- 
politan District Railway beat the record in 1904, 
although its passenger receipts were scarcely so good 
last year as in 1903, coming out as they did at 366,3922., 
as compared with 370,323/. in 1903. This result is 
explained by reductions of fares in the course of the 
last twelve months. The figures which we have just 
given do not indicate the full loss of passenger revenue 
which the Metropolitan District Railway has sus- 
tained, the passenger receipts for 1902 having been 
371,094/. ; for 1901, 356,813/. ; for 1900, 392,102/. ; 
and for 1899, 409,772/. The increase in the general 
underground passenger movement of London during the 
last 40 years has been very great. In 1864 the Metro- 
politan Railway only was at work, and the number of 
passengers carried during that year was not more 
than 11,721,889. In 1874 the Metropolitan District 
Railway had also been brought into operation, and 
the Metropolitan Railway had been considerably 
extended, the result being that the number of pas- 
sengers carried rose to 64,891,909. In 1884 further 
extensions were at work, and the passenger movement 
of the year was 114,447,514. In 1894 the aggregate 
was further carried to 135,044,549. Of course, the 


volume of Metropolitan life has been greatly re J las 
y 


mented during the last 40 years; but it certain 
is a stupendous fact that while the number of pas- 
sengers carried in 1864 was 11,721,889, the correspond- 
ing total had risen in 1904 to 207,272,275. It is almost 
equally extraordinary that the original circular under- 
ground lines have also not been vitally affected by 

the direct cut-off introduced by the Central London. 
Although the number of passengers carried by the 
Metropolitan Railway last year was scarcely so large 
as in 1899, when the company attained its high-water 
mark, the company’s actual receipts from all sources 
in 1904 were the largest on record. The Metropolitan 
Railway has been gradually pushing into the country, 
and the effect of this has been that it has developed 
a not altogether unimportant goods and mineral 
traffic, the receipts from that source last year 
having been 75,354/. The country lines developed 
by the Metropolitan Railway have clearly placed 
the undertaking upon a more solid basis than that 
which has been attained by any of its neighbours, 
and the outlook for the Metropolitan Railway is 
further improved by the progress which has n 
made with the partial electrification of the system. 
The installation at the power-station at Neasden has 
been already so far completed as to enable a service of 
passenger trains to be commenced between Baker- 
street and Uxbridge; the number of these trains is 
being gradually increased, and it is intended shortly to 
work the whole service on the section by electrically- 
driven trains. Electrification on the Inner Circle is 
further being rapidly proceeded with. The work of 
electrification is also approaching completion upon the 
Metropolitan District Railway, so much so that the 
engineers promise that the whole of the appliances 
required for working the line electrically will be avail- 
able in two months. The various electric services will 
then be commenced as rapidly as the car-contractors 
deliver cars, It is not a little remarkable that 
notwithstanding the difficulties occasioned upon the 
Metropolitan District Railway by the electrification 
of the railway, the company carried 1,917,565 more 
engers last year than in 1903. The widenin 
of the Metropolitan District Railway between West 
Kensington and Hammersmith has n nearly com- 
sagged a new station is being built and will shortly 
opened at Baron’s-court; and by arrangement 
with the Metropolitan Railway the High-street (Ken- 
sington) station is being rebuilt and enlarged. The 
Metropolitan District Railway has also completed 
a car-shed and dépét at Ealing Common, and 
extensive sidings are being laid down at Mill Hill 
Park, Gloucester-road, and Parson’s-green. In view 
of an early adoption of electric traction, and an entire 
abolition of steam traffic upon the Metropolitan Dis- 





trict Railway, the directors have made several im- 
portant changes in the company’s staff, and it may be 
noted that Mr. G. Estall is retiring from the post of 
engineer after twenty-four years’ service. 

Although the Central London Railway—or, to 
adopt its more familiar designation, the ‘‘ Twopenny 
Tube”—can no longer rely. upon the attraction of 
novelty, it maintained its position fairly well during 
1904. The number of ngers carried in 1901 was 
41,188,389; in 1902 the total had risen to 45,305,110 ; 
in 1903 it receded to 44,953,988 ; while last year it 
stood at 44,875,547. The directors are adopting the 
prudent course of forming a substantial reserve fund, 
and the fund already amounts to 61,7307. The com- 
pany has a Bill pending in Parliament this year for 
the continuance of the line vid Hammersmith, Picca- 
dilly, and the Strand, and thence to Liverpool-street 
and the Bank. By this means, with the aid of the 
existing lines, a complete circle will be formed 
through the centre of London. The Great Western 
Railway pro to establish a station adjoining 
that of the Central London Railway at Shepherd’s 
Bush, and the fullest facilities will be provided 
to enable passengers to exchange from one system to 
the other. The directors of the Central London Rail- 
way have approached the Charing Cross, Euston, and 
Hampstead, and the Baker-street and Waterloo Com- 

nies with a view to the construction of low- 
evel subways for an exchange of passengers at 
Tottenham Court-road and Oxford-circus stations re- 
spectively. The extensions and improvements under 
contemplation are expected to fully restore the, 
perhaps, slightly impaired prestige of the Central 
London Railway. The City and South London Rail- 
way has had to contend of late with tramway com- 
petition, which reduced its passenger movement in the 
second half of last year to 8,401,846, as compared with 
8,711,062 in the second half of 1903, and 9,877,199 in 
the second half of 1902. It is hoped, however, that the 
company will benefit considerably from an authorised 
extension to the Euston terminus of the London and 
North-Western Railway. Interchange of traffic with 
the Great Northern and City Railway is also increas- 
ing, and through bookings have been arranged over 
that line with the suburban stations of the Great 
Northern Railway. 

The cost of locomotive power and the distances run 
by trains upon the four systems in the second half of 
t year come out as follow :—Metropolitan Rail- 
way, 57,326/.; 1,821,211 miles. Metropolitan District 
Railway, 26,6701. ; 773,154 miles. Central London 
Railway, 29,352/.; 629,166 miles. City and South 
London Railway, 10,494/.; 556,409 miles. At this 
rate the cost of locomotive power per mile run upon 
each system was :—Metropolitan Railway, 7.59d.; 
Metropolitan District Railway, 7.46d.; Central Lon- 
don Railway, 11.19d.; and City and South London 
Railway, 4.52d. 








“SOME DIFFICULTIES IN GETTING ON.” 
To THE Eprror OF ENGINEERING. 

Str,—Nearly three months have passed since Mr. 
Swinburne’s unslaught on the impractical nature of the 
education which is imparted to the youth of this country 
by the scholastic autocracy, and yet no reply worth con- 
sideration has been forthcoming. It is, perhaps, too 
much to hope that such men, selected automatically for 
generations from those whose mental constitution makes 
them prefer the rigid demonstration of self-obvious 
axioms, or the technicalities of obsolete languages, to any 
sort of work which will further the material progress of 
the world, could be roused even by Mr. Swinburne’s 
eloquence from their normal self-complacency ; but surely 
it is time that those who retain any respect for the present 
system of education should inquire whether such respect 
is based upon more than a mere sentimental reverence for 
antiquities. I remember reading in your columns about 
four years ago a letter from one who sought to know the 
reason of his admitted failure as an engineer. His plain- 
tive tale was adorned with innumerable quotations drawn 
from three languages and allages. Every line of his letter 
supplied its own answer—he had had the ‘education of a 
gentleman” to begin with, had supplemented it by a course 
of the fantastic stuff which passes for engineering in- 
struction at a technical college, had played at practical 
work for a short time as a premium apprentice, and, 
finally, realising how utterly Bis training had unfitted 
him for any useful engineering work, had sought—and 
failed—to tind a footing even in the Westminster offices 
where, as a rule, no more knowledge of engineering is 
required than is sufficient to impress the uncritical 
members of a municipal committee. This deplorable 


& | result was probably a surprise, both to the individual in 


question and to, those responsible for his training ; and 
it is a pity that parents cannot be made to understand 
that there are less costly and quite as effective ways of 
spoiling a possible engineer than A giving him first the 
education of an antiquary and then the training of a ‘‘raw 
scientist.” No reform can be looked for from the pur- 
veyors of education, either general or technical. The 

are out of touch with the life of the world, and were it 
not that the average schoolboy pays but scant attention 
to the false perspective that his pastorsand masters would 
instil, there would be more failures in life even than at 
present. The great engineers of the last generation were 
withdrawn from pedagogic influence whilst their minds 





were yet malleable enough to have-its false impressions 
obliterated by contact with realities ; but nowadays, when 
the evil foundation is consolidated by a pseudo-engineering 
course at a glorified instrument shop, many an otherwise 
promising youth has his common-sense for ever perverted, 
and his ambitions misdirected by those who would instruct 
him in a profession which they themselves have never 
known. 


January,’ 31, 1905. THESEUS. 








THE COMPOUND STEAM-TURBINE. 
To THE Epiror or ENGINEERING. 

Str,—In your issues of the. 13th ult. and 3rd inst., the 
discrepancy between the Elberfeld trial result and thai 
developed from the theoretical considerations may be re- 
duced to an amount which is practically nothing. By, 

1. Accepting the value of m assumed. 

2. Evaluating the omitted portion of equation (3), vide 
issue of 3rd inst. 

3. Accepting Fig. 3 as suitable to the Elberfeld condi- 


tions. 

4. Allowing separately in the calculation of the internal 
efficiency for the special lossdue to passage from the high 
to the low-pressure turbine. 


60 


60 


30 —_4—_____ 4 
10° 20° 30° 40 





S 
(6673) 

But in view of the recognised uncertainties in this pro- 
blem, such as bucket speed, value of m, &c., and that my 
conclusion is the result of a first approximation, further 
comment would avail nothing. 

Yours truly, 

yar 6, 1905. REHTOC. 

P.S.—The diagram above illustrates the augmentation 
of k, when m is 0.70 and @ is 60 deg., for a between 0 deg. 
and 40 deg. 

[We do not altogether gather our correspondent’s 
meaning. Apparently, however, he finds a greater value 
for k than given by equation (3). This would make the 
theoretical efficiency less than found in our article. Will 
our correspondent explain his point more clearly.— Eb. E. | 








“THE INTELLECTUAL EQUIPMENT OF AN 
ENGINEER.” 
To THE EpiTor oF ENGINEERING. 

Str,—The Engineering School at Cambridge has grown 
greatly during the past ten years, and the number of 
graduates with votes who read ENGINEERING must be 
considerable. They are indebted to you for the article 
in your issue of the 27th ult. dealing with the question of 
compulsory Greek. May I, through your columns, ask 
them to show that they realise the importance of the 
nape to the country by being present in the Senate 

ouse when the voting takes place and supporting the 
proposals of the syndicate. 

I am confident that there are numbers of students, 
especially in our great centres of industry, to whom the 
—— training would be an enormous gain. These 
men are kept away by compulsory Greek, and in closing 
its doors to any class of real students who would greatly 
ew by admission, the University of Cambridge is 
ailing in its duty. 

Yours truly, 


February 2, 1905. R. 'T. GLAZEBROOK. 





To THE EprTor oF ENGINEERING. 

Srr,—I was much interested by your article on educa- 
tion in ENGINEERING of the week before last, and noticed 
a letter on the subject in last Friday’s issue. I detest 
classics, but fear that the only way of getting rid of Latin 
and Greek from modern education is to convince society 
that modern languages are more useful, and contain as 
fine, if not finer, literature than those of Greece and 
Rome. To my thinking there is no Greek play finer or 
as fine as Schiller’s ‘* William Tell,” nor is Thucydides a 
better writer than Schiller in his ‘‘ Thirty Years’ War, or 
Revolution of the Netherlands ;” Erckmann and Chatrian’s 
historical novels, ‘‘ Histoire d’un Paysan” and ‘“‘ Histoire 
d’une Conscrit,” dealing with the French Revolution and 
the Napoleonic period, might also be substituted for 
Thucydides. I have always considered Byron a finer 
ae than Virgil or Horace, but perhaps my taste may 

bad ; and Shakespeare and the seem to me quite 
as fine writers as Sophocles and Euripides. ‘ 2 

Modern languages are quite as useful, I consider, in 
helping one to learn more modern languages than are 
Greek and Latin, and I think, if the matter is well con- 
sidered, modern languages may, in every way, replace 
ancient. Science cannot, I think, fill the place of litera- 
ture in education, especially as there are so many minds 
which turn with loathing from any study that requires 
reasoning ability. Indeed, I think most classical 
scholars (?) are of this type. I enclose my card and 
remain, Yours faithfully, 

February 8, 1905. ScrENTIFICUS. 
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SILLEY’S AIR-TIGHT SMOKE-BOX DOOR. 
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SILLEY’S AIR-TIGHT SMOKE-BOX DOOR. 


ArtTiFIcIAL draught for boilers being now very 
common in marine practice, it is desirable that the 
greatest possible efficiency should be obtained from its 
use, and any detail of improvement which will tend to 
increase this efficiency is to be welcomed. 

One of these details is the tightness of the smoke- 
box doors, for upon it depends much of the efficiency 
of the steam-raising plant. And yet doors that are 
not practically tight, under the ordinary working con- 
ditions of the boiler, are common enough, as all sea- 
going engineers know. The difficulty of obtaining a 
satistactory degree of tightness, particularly under 
conditions of forced draught, appears until recently to 
have baffled the efforts of engineers, unless, of course, 
methods were adopted that could not be applied to 
every-day work. 

The buckling of the doors is, of course, originally 
caused by the hot gases from the furnace beating upon 
them. This buckling then permits of the ingress of 
fresh air to the smoke-box, and the oxygen in this 
incoming air brings about the re-ignition of the gases 
in the smoke-box. The re-ignition of the gases at this 
point tends not only further to buckle the edges of the 
doors, but also generally to warp and twist the smoke- 
box casings themselves, so that, when once the buckling 
of the door-plates has commenced, it becomes worse 
and worse. With some forms of artificial draught, 
such buckling of the doors allows the smoke and sovt 
to be blown out into the stokehold, whence they find 
their way through the fiddley-top to the deck above, 
and, in addition te this, it considerably increases the 
temperature of the stokehold, 

A door which has been proved to be, after some 
months of running under actual working conditions, as 
nearly as possible air-tight, has, however, been in- 
vented by Mr. J. H. Silley, of Leadenhall House, 
Leadenhall-street, London, tc. and is illustrated by 
us on this page. Figs. 1 and 2 are perspective views, 
Fig. 1 showing the door partially open, while Fig. 2 
represents it closed and fixed. Figs. 3 to 5 are an 
elevation, vertical section, and horizontal section 
respectively. 

The principle me for obtaining air-tightness in 
these doors is that of the wedge and girder, which, .as 
here arranged, give a continuous air-tight joint. 

If reference 4 made to Figs. 3, 4, and 5, it will be 
seen that a series of female wedge-brackets A are 
attached to the door-casing, and round the edges of the 
door itself are movable angle-iron bars B, the upper 
surface of which, at the points where they engage with 
the female brackets, is cut away so as to form a male 
wedge. These angle-irons are operated by means of 
healine C, and simple hinges D, which latter allow suffi- 
cient longitudinal movement to the angle-bars to permit 
the male and female wedges to clear each other when 
drawn apart. After the wedges have been withdrawn, 
the angle-irons can be turned over, as is clearly shown 
in Fig. 1, and the door is then quite free to open. 

The angle-iron fasteners, which, between the points 
of their wedge bearings, form practically small girders, 
are made in one ~~ 4 corresponding to the length of 
the side of the door to which they are fitted, only one 
movement of the hand being necessary to fix or release 
a three-point bearing. In this way the large number 
of handle-catches usually employed are dispensed 
with, and their attendant difficulties got rid of. In 
the case of the ordinary doors, it happens that the 
tongues attached to the handles will sometimes foul 
the doors, whereas with Silley’s doors any fouling is 
hardly possible. 

In addition to the increased efficiency brought about 
by the use of these doors, there is another advantage 
claimed, which will no doubt appeal to shipowners, 
which is, that the numerous bills presented at the 
end of a voyage for repairing doors, that have be- 
come buckled in use, will almost entirely cease. 

The feature of increased efficiency applies equally to 
boilers running under natural draught as to those 
working with forced draught, because the loss due to 
leakage in the former case is quite as important as in 
the latter, owing to the means of creating artificial 
draught being absent just when most required. This 
fact is particularly nmap ge in a vessel passing 
through the hot atmosphere of the tropics, when the 
intensity of natural draught rapidly falls away, and 
any leakage at the smoke-box is a serious matter. 

It will be seen that in our illustration the angle-iron 
girder which fixes the bottom of the door is made to 
hinge on the smoke-box casing, and not on the door 
itself, as are the two side girders. This is, however, 
only a matter of individual choice, some shipowners 
liking them so placed. They can, however, just as 
readily be fixed on the door. 

We understand that a number of the largest shippin 
companies have had, and are having, trial doors fit 
in their steamers, and the apparatus has been very 
well received by consulting and marine engineers. The 
Admiralty have also fitted trial doors on rd one of 
His Majesty’s cruisers. Thedoors have now had over 
18 months’ trial under working conditions at sea, and 
have remained perfectly tight. 
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INDUSTRIAL NOTES. 


Tue decisions of the conference recently held in 
Liverpool, called by the Labour Representation Com- 
mittee, have not given that universal satisfaction in 
labour circles which the delegates hoped, and fio doubt 
expected. Trade unions contribute the major portion 
of the large funds at the committee’s disposal ; trade 
unionists form the bulk of the contributing members ; 
the delegates, for the most part, were sent by trade 
unions, and yet they allowed the conference to be 
captured by the minority of Socialists and what is 
called the Independent Labour Party. This is nothing 
new. The Trades Union Congress was captured in 
like manner, but in the end all the outside bodies were 
——- =. gee they were no longer allowed to 

represented. It would not be surprising if the same 
thing occurred again, The money subscribed is not 
equally divided between the Labour Members now 
in the House of Commons, because some of them 
refuse to subscribe to the formula of the committce. 
The principal decisions of the conference are that ‘‘all 
the means of production, distribution, and exchange 
are to be owned and dispensed by the State.” The 
ie objects of trade unions are to regulate wages, 

ours of labour, and the conditions of employment. 
The two programmes do not coincide. They may, 
indeed, clash. The complaints on the one hand are 
that labour is being exploited by capitalists for their 
own benefit, whereas all labour should be hired by the 
State for the benefit of the workers. But is the 
State free from exploitation? Is it so in Russia, in 
France, Belgium, Holland, in America, or even in Aus- 
tralia? The Labour legislation in Holland, and in 
Victoria, during the sslvay disputes was of a more 
stringent character than any in this country for 
nearly a century. True, that remedial legislation 
only dates back about eighty years ; but no reactionary 
legislation has been attempted since 1860, now nearly 
forty-five years ago. In Holland and Victoria it has 
taken place within the last few years. 

By declaring war against capital and capitalists the 
conference will necessarily provoke retaliation. The 
hand of every candidate under its sway will be 
against the hands of all other political sections. The 
policy is to give no quarter; such candidates have 
no right, therefore, to expect quarter from other can- 
didates, whatever their party or profession, The 
policy adopted was a tactical blunder, and some one 

as said that a political blunder is worse than a 
crime. Common prudence ought to dictate a more 
reasonable attitude. There is already a revolt in the 
labour ranks against the contention on the part of the 
Labour Representation Committce that it ought to 
control the conduct of the candidates in their political 
action. But what of the constituencies? Will they 
submit to occupy a secondary place? Will the voters 
be content to vote for a candidate who acknowledges 
no responsibility to anybody except the committee 
entrusted to dole out the funds by which the elections 
were won? It is a reversal of the doctrine that the 
whole is greater than a part. To all intents and pur- 
poses, the position declares that a part is greater than 
the whole. There is a further problem : Who is to 
boss the whole show? to use an Americanism. What 
guarantec is there that the labour exploiters will be 
better than the capitalists so vehemently denounced ? 
There is none. 


Many-tongued rumour has been busy of late trying 
to forecast the work of the coming session of Parlia- 
ment, which meets to transact business next week. 
Some reports say that it is to be a ‘* Labour session,” 
and some mention the subjects which are to be dealt 
with. The most important and far-reaching is to bea 
measure dealing with the unemployed problem, a 
matter well worthy of careful treatment. The whole 
system of our Poor Laws requires revision. The basis 
of our Poor Law system is still the Act of Elizabeth, 
but the alterations, amendments, extensions, and 
partial repeals leave but a chaotic mass of provisions, 
some at variance with others, the whole being in utter 
confusion. Legislation is still further complicated by 
the accumulated mass of rules and orders instituted 
under the old Pour Law Board, and during the last 
thirty years and more under the Local Government 
Board. Whai is urgently needed is a severely con- 
densed Consolidation Act, which shall embody all the 
provisions really in force ; then we could see whither 
we were going or tending towards further amendment 
of the law. But who is there among our statesmen 
or politicians capable of such a task? It would be 
a work of labour, and latter-day politicians hate real 
work almost as much as the loafer and the street 
corner-man. The system of administration also wants 
overhauling ; it is out of harmony with existing 
methods in other and cognate bodies. If the unem- 

loyed problem is to be dealt with, it ought to be on 
fines quite different from the stoneyard of the work- 
house, and on a plan which would not pauperise the 
individual, nor bear too heavily upon the ratepayers. 
The danger is that the tinkering will be done for 
electoral purposes, in view of a general eleetion. It is 





also said that the Compensation Act is to be amended. 
There is as yet no rumour as to the Taff Vale case ; 
that would seem to be beyond the grasp of the Front 
Bench men on either side of the House, and the 
Labour members have not yet suggested a practical 
solution. The status quo ante cannot be restored—is 
out of the question, and Parliament is not likely to 
sanction any wrong-doing without some legal remedy. 





The industrial situation in Russia has not really 
improved ; it seems incapable of improvement under 
present circumstances and conditions. It is true 
that a large number of the men have returned to 
work in some of the great centres, but strikes have 
taken place in others, and have extended along vast 
tracts of the Siberian Railway system. The got-up 
deputation of workmen to the Emperor only gave 
him the opportunity of adding insult to injury, for he 
lectured them, and told them that he ‘‘forgave them.” 
The Tsar showed no signs of gracious concession ; 
the employers have in many instances shown real 
sympathy, offering to take back those on strike; in 
some cases even to pay their wages while on strike, if 
they return sire # , and then, after the resumption 
of work, to discuss grievances with a view to practical 
remedies. That is the kind of attitude to disarm 
violence, and to render peace practicable. Some 
English firms with works in Russia report that 
matters between them and their workpeople are 
peaceful and sympathetic. It is said, indeed, by 
those who know, that Russian workmen are not 
difficult to deal with if reasonably treated. But the 
acts of repression, persecution, and cruelty have 
aroused the men, and political projects have become 
mixed up with labour grievances. Who can wonder? 
Is it not so in all countries? Does not history repeat 
itself under varying conditions, if circumstances arise 
at all similar ? The horrors of massacre in St. Peters- 
burg, Warsaw, and other great centres will not be 
forgotten nor forgiven by the people, even if cannon, 
guns, and bayonets suppress, for the moment, the 
incipient revolt. Russia, with its vast territory, its 
mineral wealth, its agricultural resources, could, under 
fair conditions, stand well forward among the nations. 
As it is, she is in all, except brute power, behind all 
Kurope, America, and the British Colonies. Even 
some of the Asiatic nations are ahead of her. In war 
Japan has taught her some lessons. Will she profit 
by them? 





The report of the National Union of Boot and Shoe 
Operatives is more encouraging than for a long time 
past. It says :—-‘‘ We are pleased to be able to report 
that a stir has taken place in our industry. Clickers 
and machinists are being more fully employed in some 
of our centres, which means that shortly there will be 
a bigger move in other departments, and that,” it 
adds, ‘‘is much needed.” This is certainly the case, 
and it is horrible to think that while the industry has 
been lagging, machines and men and women idle, there 
have been tens of thousands of p»or people almost shoe- 
less in most parts of the country. Feeling the pinch of 
non-employment, the council express their gratifica- 
tion that the question of the unemployed has aroused 
the public conscience, and that there is a possibility of 
something being done in a national manner to prevent 
the recurrence of such misery and starvation recently 
witnessed. Several disputes are enumerated as having 
taken place during the past month, most of which 
were satisfactorily settled by the officials of the asso- 
ciation and theemployers. In one case—at Stafford— 
the men were kept out for ten days, while a temporary 
statement of terms, to last only onc month as an 
experiment, was drafted. One Leicester firm desired 
to depart from the official statement agreed to by 
employers and employed, and to revert to old condi- 
tions. This was resented and resisted. Their work 
was sent into the villages, but the union determined to 
we the men and picket the shop. Disputes arose 
at Kettering, but the officials of the union were able 
to settle them. Three other disputes are mentioned 
at Norwich, Colchester, and East London. These 
were settled. The rules governing the out-of-work 
fund are published ; they are to be in force until rati- 
fied or otherwise at the next conference. 





No. 2 of the Amalyamated Engineers’ Monthly 
Journal states that, ‘‘although the year opened in 
gloom, and the number of the unemployed is still close 
up to 6000, yet there are already many indications of 
improved trade. The Government have placed large 
orders for guns, amounting to 24 millions sterling. 
. . - But a more healthy indication is afforded in the 
general reports from various centres of industry, 
more especially from the shipbuilding areas. There 
is now over a million tons of shipping under con- 
struction, as against 900,000 tons at this date last 
year.” Other large orders have been placed on the 
Clyde and the North-East Coast, so that the present 
year bids fair to bea record one. There are also 
signs of improvement in the Leeds and Manchester 
districts. It is expected also that the motor industry 
will be further developed and extended in England. 





In general policy the Journal is distinctly pronounced 
in favour of socialism. It supports generally the 
attitude of the Labour Representation Committee and 
the proposals of the socialist bodies allied thereto. 
Its condemnation of Russia’s labour policy, and 
political suppression of free speech and free associa- 
tion, is as vigorous as anything to be found in th 
daily and weekly newspapers. It is uncompromisin, 
in its attitude on the Chinese labour question i: 
South Africa, and generally favours advanced vicw 

on all subjects of a political, industrial, and economi: 
character. In style and resource it will not bea 
comparison with the American Locomotive Fir 

men’s Magazine, but it is too early as yet to prognos 
ticate what the Journal may become now that it ha 

assumed an independent position in the labour world 
as a monthly publication. 

There is nothing in the nature of a boom in the 
Midlands pertaining to the iron and steel trades. The 
expectations at and immediately after the quarter], 
meetings have scarcely been realised, and yet there 
has been no retrogression. In the Wolverhampton 
district trade is described as quiet and steady, with 
moderate bookings for manufactured iron. The prices 
of bars, marked and unmarked, have been fully main- 
tained, but there has been a lessened demand for 
galvanised iron. In the Birmingham district trade is 
described as fairly active, but not brisk. Some of the 
finished branches were benefited by the alteration in 
prices at the quarterly meetings, but others complain. 
The rates of wages of the ironworkers is to be reduced 
by 3d. per ton, to follow the North of England rates. 
In general there is again 2 lack of animation in the 
Midlands ; the attendance on Change was thin. The 
best feature in the district is the activity in the steel 
trade. There is a steady inflow of orders, in the face 
of the fact that buying of late has been heavy in this 
branch ; both producers and merchants are very firm 
in respect of prices. The demand for sectional steel 
is said to be very heavy, but there is no change in 
prices, The inquiry for marked bars has been well 
maintained, but for unmarked bars there has been a 
slight reaction, though some producers have, it is said, 
a fair amount of lucrative orders. The sheet trade 
has been more uncertain. The chief export trade has 
been with South America, Australia, and India; large 
exports are reported for South America. The reports 
as to the state of the engineering and allied trades, and 
as to the numerous other iron, steel, and metal-using 
industries, are too vague for us to be able to estimate 
the position as yet in the new year. There are, how- 
ever, some indications of greater activity in the near 
future, in at least some of the branches, not the least 
in those having dealings with Government contracts. 

The favourable conditions with which the earlier 
weeks in the year opened in the iron and steel trades 
in Lancashire have not realised expectations. On 
’Change last week in Manchester the attendance was 
small, and the tone quiet. Nevertheless, it would be 
unwise to regard the position in the nature of a slump. 
Pig irou ruled lower, but Lancashire rates were kept 
up. Finished iron was practically unchanged, but 
there was active inquiry for steel, especially plates. 
There were inquiries for locomotives, and it is said 
that one or two fair orders were secured by local firms. 
Altogether the outlook is not unfavourable. 





The improved condition of the cotton trades is 
obvious from the fact that the Northern Counties 
Operative Weavers’ Association have applied for an 
advance in wages to the full rate under the wages list, 
equal to an advance of 74 per cent. on the present 
wages rates. The question has been under the con- 
sideration of representatives of the Employers’ 
Federation and the Operatives’ Association for some 
time, and at the end of last week the matter was 
further considered at a joint conference in a friendly 
and amicable manner. After full consideration, it was 
agreed to adjourn the meeting until next month, in 
order to see if the better conditions continue, in the 
event of which an arrangement will be effected. 

A strike of silk-weavers was to have taken place in 
Macclesfield last week, but was averted by an amicable 
arrangement. The men state that all their demands 
have been conceded. This indicates a revival in the 
silk trades. 





The last audit in connection with the North of 
England iron and steel trades has resulted in a reduc- 
tion in wages of 3d. per ton on puddling, and 25 per 
cent. reductions in other rates of wages during the 
current month (February) and March respectively. 
It is this reduction that has led to the proposed 
reduction in the Midlands. 





The strike of German coal-miners in Westphalia 
continues, and it is reported that the strike movement 
has spread to Silesia, where some 3000 men are out. 
Altogether from 198,000 to 200,C00 men are out in th 
ecel-mining districts. It is said that the mine owne! 
deny that abuses exist and require negotiation ; even 




















FEB. 10, 1905. | 


ENGINEERING. 








195 
the Kaiser’s attitude does not move them. At aspecial! opps FROM THE UNITED STATES. |NEW CENTRAL RAILWAY STATION FOR 


meeting of the International Miners’ Committee, held 
at Dover on Saturday last, the German delegates 
stated that 200,000 men were out in the Ruhr district 
alone. The situation has become more critical by 
reason of the strikes in Belgium. In the Mons dis- 
trict fromm 12,000 to 14,000 men are out, and the 
miners in the Charleroi district are following those at 
Mons, so that it is expected the strike will become 
general. The Belgian miners demand 25 per cent. in- 
crease in wages, and a reduction in the hours of labour. 
The French miners seem determined not to work over- 
time, so as not to help the mine-owners by any supply 
of coal to those needing it for manufacturing purposes 
or for household use. The Northumberland Miners’ 
Association have voted 500/. and 100/. per week in aid 
of the strikers. Durham is voting help also, so that 
with the aid of the National Miners’ Association, 
British miners are granting generous help. The Ger- 
man Government promise a measure which will con- 
cede much of what the men are demanding as regards 
abuses. Whether the measure will deal with the 
working hours is not apparent. 





The representatives of the Northumberland Miners’ 
Association and the employers met in conference at 
Newcastle on Saturday last, when it was agreed on 
the part of the men’s representatives to accept a reduc- 
tion of Id. per day, to commence on and from Monday 
last, the 6th inst., or on the 13th, according to the 
pay-days in the various districts. The negotiations 
for affiliation with the Miners’ National Federation 
have fallen through, the old dispute about an eight- 
hours’ day being the obstacle to affiliation. 

The proposal of the South Wales coal-owners to 
reduce the miners’ wages by 3 per cent. will be fully 
discussed at a meeting tixed to be held on the 14th inst. 
Meanwhile the Miners’ Federation, at a meeting held 
at Cardiff on Saturday last, decided to oppose the 
proposed reduction. 





The Parliamentary Committee of the Trades Union 
Congress and the representatives of the Co-operative 
Union have been in conference to devise means whereby 
labour disputes in connection with co-operative 
societies may be avoided. Trade unions have been 
notified that a joint committee is in existence for the 
purpose of averting such disputes, and, in case they 
arise, of settling them by arbitration. 





It is stated that some misunderstanding has arisen 
in connection with the co-operative slate quarries in 
North Wales, but the directors and officials declare 
that it is only a matter of deficiency of capital that has 
caused some discharges or suspensions for awhile. 
More capital is required for a full development of the 
properties, 





The threatened strikes in connection with the subway 
and elevated lines of railway in New York have been 
averted by concessions to the men. The dispute with 
the motor-men and conductors has also been settled 
by concessions. 

The men employed in connection with the electrifi- 
cation of the District Railway complain of sweated 
labour ; at a meeting held at Acton it was declared 
by resolution that the conditions were such as to be 
conducive to grave danger to the travelling public. 
It is hoped that this condemnation will arouse the 
Board of Trade to action. But the men are as much 
to blame as the company, by reason of their apathy. 
The Cab-Drivers’ Union have resolved to promote a 
new motor-car company, the shares to be held by the 
men, with a voice in the management of the company’s 
affairs. All such projects hitherto have failed. 








Pic in Germany.—The production of pig in Germany 
lust year was 10,104,941 tons, as compared with 10,085,634 
tons in 1903, showing an increase of 18,307 tons. The 
production of last year may be analysed as follows :— 
Casting pig, 1,865,599 tons, as compared with 1,798,733 
tons; Bessemer pig, 392,706 tons, as compared with 
440,701 tons; Thomas pig, 6,300,047 tons, as compared 
with 6,277,777 tons; steel pig and spiegel pig, 63(),350 tons, 
as compared with 703,130 tons ; and puddling pig, 819,239 
tons, a8 compared with 859,235 tons. 





BRIDGE FoR Reparrinc Tramway Track.--When a 
tramway track has to be relaid or repaired without inter- 
upting the service over the route, it is usual either to 
shunt the cars over the other line at the point where 
work is being carried on, or to lay down a temporary loop 
line, To avoid the inconvenience of these methods, Mr. 

H. Blakesley, M. Inst. C.E., of 53, Victoria-street, 
S.W., is introducing a portable bridge which spans the 
interruption of the track caused by the removal of one 
pair of rails, and allows the cars to pass as usual. The 
bridge is formed of two members spaced to the gauge of 
the track by distance-pieces, and terminates at each end 
in an easy incline, so that the cars may mount and 
descend without shock. A pair of bogies, each with a 

ingle-flanged wheel, are provided so that it may be run 
down the track to the point required, and it is applicable 
to all kinds of traeks except the cable or conduit systems. 


oe 


PHILADELPHIA, January 24, 

Tne latest large transaction in iron is the sale of 
50,000 tons of Bessemer iron to the Cambria and 
Lackawanna Steel Company, at prices averaging 
15.50 dols. per ton. This price is considerably below 
the average that has prevailed for a month past. The 
announcement is made to-day that the Steel Corpora- 
tion is in the market for 100,000 tons of Bessemer and 
basic, which fact is taken to prove that the demand 
for steel pig is far in excess of previous estimates. 
Considerable foundry iron is also being contracted for, 
the contracts for the past week aggregating 25,000 
tons of No. 1 and No. 2 Northern and Southern. 
The average price for No. 2 pig at present is 
16.50 dols. The next interesting feature in the 
market is the extraordinary demand for pressed 
steel for steel-car makers who have recently secured 
business that will tax their producing capacity 
for many months to come. Makers of steel are from 
four to six weeks behind their orders, and these 
new demands from the car-builders are causing a 
good deal of apprehension among consumers who 
have contracted for supplies, but who were not 
careful enough to specify fixed dates for delivery. 
They now fear that finished steel has advanced 
further than when they made their contracts, and that 
the manufacturers will exercise their option and push 
their home customers aside in order to profit by new 
business at the higher rate. 

Among the recent contracts placed are 1000 box- 
cars for the Erie Railroad, 200 refrigerator-cars for 
the Missouri River Despatch Company, 1000 box-cars 
for the Philadelphia and Reading Railroad, 500 coal- 
cars for the Northern Pacific Railroad, 100 mail-cars 
for the Illinois Tunnel Company, and 1900 ore-cars 
for the Duluth, Mesaba, and Northern Railroad. 

These orders are only a sprinkling from the larger 
orders that have been announced within a day or two. 
There is a heavy demand for light rails for mining 
and lumbering purposes, and it is expected that within 
the next few days the orders for steel rails will foot 
up 1,075,000 tons. 

The entire market has gained strength within the 
past six days, and the recent orders were somewhat 
unexpected. What is most feared to-day is that a 
speculative advance may be established which will do 
much to unsettle confidence, and which it has been 
a of both producers and large consumers to 
avoid. 

As a result of the conditions above named specu- 
lators are quietly making contracts for future de- 
liveries. Already 70,000 tons of pig iron that have 
been held by speculators have been sold at an advance. 
The railroads are still holding back, and it is believed 
that when their requirements are presented to the 
market, they will still further complicate the situation. 
Idle furnace capacity is being blown in as fast as pos- 
sible, and probably within thirty days the maximum 
furnace-producing capacity will again be employed. 
Steel rail mills are well sold up for the present, and 
as soon as the summer and autumn requirements are 
provided for, there will be a pressure for crude material 
that will probably push prices up as much as 50 cents 
per ton. 

The entire situation is one of exceptional interest 
because of the unknown necessities of the market, par- 
ticularly from the railroad point of view. During all 
last year pig-iron makers endeavoured to restrict pro- 
duction instead of wisely accumulating stocks, and 
consumers are now paying the penalty. This has been 
the American custom for decades, and it appears that 
better business management demands more faith in 
the future of the market. What this country needs 
is an accumulation of pig-iron stocks of not less than 
a quarter million tons. It would be better to pay 
the interest necessary to carry this stock than to 
allow iron to be exhausted and then pay from 1 dol. 
to 2 do!s. per ton additional on account of a sudden 
demand. 








Exports To Caxapa.—The High Commissioner for 
Canada has been notified by the Customs Department 
that the following is a list of the articles which have been 
declared to be exempt from special duty :—Boiler-plate, 
flange-plate, and fire-box plate for use only in the manu- 
facture of boilers (conditional on the following declara- 
tion being subscribed and attested to by the importer : 
“The plates above described are bviler-plates, flange- 

lates, or fire-box plates (as the case may be) which have 
on imported in good faith as such, and will be used 
only in the manufacture of boilers”). Universal mill or 
rolled-edge bridge-plates, when imported by manufac- 
turers a bridges for use only in the manufacture of 
bridges (conditional on declaration being subscribed and 
attested to accordingly by the importer). Rolled edge- 
plate, not less than } in. thick and over 15 ft. long, when 
imported and to be used ao tyres of traction engines 
(conditional on declaration being subscribed and attested 
to accordingly by the importer); flat galvanised sheet- 
iron; guns and rifles not military ; twist-drills ; cabinet 
locks ; padlocks ; steel beams, tees, and girders for struc- 
tural purposes, when not punched, drilled, or in any 





further stage of manufacture than as rolled. 





COPENHAGEN. 


THe authorities have now sanctioned the plans 
for a large new central railway station for Copen- 
hagen, which is much needed, and which has been 
under discussion for a number of years. The station 
will be situated about where the first Copenhagen 
railway station formerly was located—that is, south 
of the important western access to the town. The 
new station, which will embrace a good-sized area, 
will only have one story above ground, but due 
regard will be shown to architectural beauty; the 
interior arrangements have been carefully thought 
out, and differ somewhat from what is to be seen else- 
where. The traffic will be divided into through and 
local traffic, each getting its own side, and the arrival 
and departure traffic will be kept apart from each 
other. The departure hall is some 80 ft. broad and 
long, and contains a number of booking - offices, 
those for the through traffic on the one side, 
those for the local traffic on the other. From this 
outer hall all the passengers proceed to the great 
hall, which is 170 ft. broad and 420 ft. long. The 
roofing consists of double arches, supported by a 
row of pillars in the centre ; to this great hall there 
will be free access for everybody, and as it wil! be 
comfortably appointed, the waiting-rooms proper will 
not be particularly large. There will, of course, be 
restaurants, toilette-rooms, &c. In the centre of the 
hall the luggage counter forms the margin to that 
portion to which the nee passengers have 
access. This partition, in the centre of which there 
will be luggage-rooms, will be about as long as tho 
hall, and from it proceed the various staircases down 
to the platforms, of which there are eight, and at the 
entrance to which tickets will have to be shown. 
As there are separate luggage platforms, the handling 
of the luggage will not in any way interfere with the 
comfort of the passengers. Altogether the arrange- 
ments for the departing passengers are likely to prove 
unusually good. As far as the arrival arrangements 
go, similar thoughtfulness has been exercised. Various 
staircases lead from the arrival platforms tothe southern 
portion of the great hall, and here, too, is a similar 
luggage counter as on the departure side, with lug- 
gage-rooms, &c., which are so connected with those 
on the departure side that the passengers themselves 
need have no trouble. The arriving passengers quit 
the station not through the main entrance to the hall, 
which is meant for the departing passengers, but 
through a number of exits on the east side. 

The eight platforms are 28 ft. broad, and accom- 
modate a total of twelve sets of lines; the new 
station is about of the same dimensions as the new 
central station at Hamburg. The building material 
will be red brick and sandstone, and it is not pro- 

sed to go in for any great amount of elaboration, 
although, on the other hand, Denmark has already 
shown that most stylish railway stations can be built 
with comparatively plain and simple materials. The 
earthwork have already been taken in hand, but the 
new station will necessitate considerable alterations 
in the neighbourhood. One street will have to be 
raised 10 ft. for a distance of 400 ft. The through 
traffic side will first be taken in hand, and is reckoned 
to take some five to six years ; then comes the tunnel 
under the Boulevards, and it is not till this is com- 
pleted that the Klampenborg and the north railway 
station can be transferred to the new central station; 
this will be in about ten years. 








Tur Sreep or Lonpon Tramways.—The Tramways 
and Tight Railways Association have communicated to 
us a copy of their letter, dated January 19, to the Board of 
Trade, with reference to the speed-limits fixed by the 
Board for traffic on the London tramways. The Associa- 
tion contend, and with much reason to our mind, that 
the speed-limit for tramwaysshould not be more restricted 
than that allowed for mvtor-cars or motor-omnibuses on 
the same roads, and they contrast the low speed-limit 
prescribed for the suburban tramway lines with the com- 
paratively high speed permitted for motor-carsa and 
motor-omnibuses in the crowded thoroughfares. They 
state, for instance, that a nahin cena has been 
timed to run from Piccadilly Circus to Kensington 
Church, a distance of over 2 miles 1000 yards, in 13 
minutes. This shows a speed, inclusive of stops, of over 
12 miles an hour, and means a running speed of consider- 
ably over 14 miles for parts of the journey, a speed which 
was attended with perfect safety, and to the great con- 
venience of the public. Now, the running speed on the 
London unty Council Tramways must not exceed 
10 miles, except for a short stretch near Clapham Com- 
mon, and is limited to 8, 6, and 4 miles at other places. 
Similar limits rule with regard to the London United 
Tramways. The Metropolitan Company were recently 
refused a speed-limit of 16 miles an hour between 
Edgware and Cricklewood, on a road where it would be 
considered absurd to cut down motor-cars to that limit. 
The result of this is that public service cars, other tl an 
tramway cara, run at a high speed in central streets, 
while the latter cars in the suburbs are only allowed to 
run at alow speed. The Association ask that the Board 





of Trade regulations be amended. 
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CENTRIFUGAL MOTOR-CAR CLUTCH. 


Every arrangement of mechanism that tends to 
simplify the driving of motor-cars, without at the 
same time adding parts likely to become easily de- 
ranged, is a boon of no small account. The close 
attention required for steering, particularly when 
running at high speeds, or when moving through 
crowded traffic, is in itself enough, and we can well 
dispense with the additional burden of having, at the 
same time, to attend to the driving mechanism of the 
car. This is so apparent that the mention of it 
would almost need an apology were it not for the 
fact that we sometimes see introduced into cars com 
plicated arrangements, which, although they have 
no doubt been schemed with a view to giving in- 
creased control, tend, on the contrary, rather to add 
to than to decrease the responsibilities of the driver. 
This being the case, we feel sure that a description of 
an exceedingly ingenious, and at the same time simple 
automatic, piece of mechanism whereby important 
changes of speed gearing are effected quite indepen- 
dently of the driver, will prove of interest to our 
readers. We refer to the Sturtevant centrifugal 
clutch, which we illustrate below. 

By the use of this clutch the control of the car is 
simplified to an extent that has previously never been 
attained, for it is driven by a light pressure of the 
foot on a button. This simple action alone regulates 
the speed, engages and disengages the clutches, 
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changes the gear-trains, throttles, varies the explo- 
sive mixture, and advances the sparking; it also 
applies an air-brake when required. Almost the whole 
ot the driver’s attention can, therefore, be given to 
steering. By means of the foot-button all speeds 
from half a mile per hour up to the highest can be 
regulated. 

From an examination of our illustration it will be 
seen that the clutches are of the disc type, and 
are placed in a fly - wheel shell, which is of 
common size and appearance. There are really three 
sets of clutches, each of which, when put into action, 
gives a different speed. Each of these clutches 
consists of a number of thin disc-plates of large 
diameter, which are forced together by the action of 
peripheral weights. These weigh ts are pivoted inside 
the fly-wheel, and are free to move outwards by centri- 
fugal force, thereby causing a grip on the friction 
discs. Each clutch is held back by springs, there 
being three sets of springs. We are, however, only 
able to show one spring of the slow-speed set 
and one of the intermediate-speed set in our illus- 
tration. The different sets of springs come into 
action one after the other, outing to the speed 


of the motor. The first springs C are set so as to 
allow the low-speed discs D to be forced together 
by the weights F, so that they grip and start the 
car as soon as the motor is accelerated (by pressing 


3” 


Fig. 1. 
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The low-speed gears are driven through the sleeve E. 
When a speed of 500 revolutions per minute has been 
reached by the motor, the clutch-weights F move 
farther out, the pressure of the second set of springs G 
is overcome, po the second speed discs H are caused 
to grip. The car is then driven by the second speed 
gears through the sleeve I. In asimilar manner, when 
the motor runs still faster, the weights F again move 
farther out, the discs K come into action, and all the 
clutches move together, the drive being transmitted 
along the shaft L. The springs for the discs K are 
not shown in the illustration. 
When the higher speeds are working, silent ratchets 
allow the lower speed gears to run over, but they 
do no work. The hollow closed fly-wheel forms an 
oil-bath, in which all the discs run, and the wear is 
practically nothing. Screw-caps M are provided, by 
means of which the pressure on the springs can be 
adjusted. When once the right pressure has been 
attained, the caps are held fast by the lock-nuts N, 
and after the first adjustment, the discs are guaran- 
teed to run for a year without change of setting. 
As all the gear changes must be produced by 
motor speed, they are made very smoothly, and no 
shocks are transmitted to the gear-teeth, or chains, and 
the change is noiseless. If the motor speed be changed 
by the foot-button or by other means, the gearing 
Fei accordingly, because the driving - clutches 
each engage at different speeds. Therefore, if road 
resistances slow down the motor, a lower set of power- 
ears engage, because the centrifugal weights are 
orced in by the springs; but when the road resist- 
ances again decrease, the motor, of course, accelerates, 
and the weights move outwards, causing the next 
clutches to grip and the corresponding gear to run 
the car faster. From this it will be seen that the car 
will automatically run on the highest set of gears 
that the conditions of the road will allow. 
By the use of this form of clutch it is,claimed that 
the motor cannot be stalled, no matter what the diffi- 
culties of the road, or however carelessly the car is 
manipulated, for the clutches must let go if the speed 
of the motor is reduced below 300 revolutions per 
minute, after which the motor runs free, and, as it is 
governed, it does not race. 
The clutch is made by the Sturtevant Mill Com- 
pany, Harrison-square, Boston, Mass. It ought, from 
its inherent merits, to have a future. 








CAIRD’S SPRING-COUPLING. 

On this page we illustrate a spring-coupling which 
has recently been patented by Mr. Caird, of Messrs. 
Caird and Rayner, 777, Commercial-road, London, E., 
and which is manufactured by this firm. 

It is claimed that it is chiefly applicable to dynamos 
driven direct by gas-engines, an application which we 
recently had the opportunity of examining in the shape 
of a dynamo driven by a 50-horse-power Stockport 
gas-engine. This installation has been at work for 
about twelve months, and when running the steadiness 
of the lights is very noticeable. 

The construction of the coupling is very simple, and 
will be understood on reference to Figs. 1 and 2. It 
will there be seen that the engine and dynamo shafts 
are not continuous, but in the case before us are of 
slightly different diameters, and are separated by a 
small space between their ends. Twocollars are keyed 
on these shafts, one on the engine shaft and the other 
on the dynamo shaft ; the former some distance from 
the end of the shaft, and the latter exactly at the end. 
Two spiral steel springs, which are threaded into 
each other, and have about ,; in. space left between 
the coils, are nae over the projecting end of the 
engine shaft. fore being placed as shown, however, 
two annular metal discs are slipped over the springs, 
and these discs can be bolted securely to the collars, 
each of which has two semi-circular radial grooves cut 
in its face, which correspond with two similar grooves 
in the face of each disc. Into these grooves the ends 





the foot on the button) to 300 revolutions per minute. 








CAIRD’S SPRING-COUPLING. 


CONSTRUCTED BY MESSRS. CAIRD AND RAYNER, ENGINEERS, LONDON. 


Fig.2. O 


the discs being bolted to the collars, the springs are 
securely held. 

It will readily be seen that this arrangement forms 
a very elastic coupling between the engine and the 
es it absorbs the shocks due to the ex- 
plosions in the engine cylinder, and the steadying 
action of this coupling ought to prove of great benefit 
in the case of gas-engine-driven dynamos. 

The object of continuing the engine shaft beyond the 
collar which is placed on it is to prevent the springs 
flying about the room in case they break. 








LAUNCHES AND TRIAL TRIPS. 

THERE was launched on Friday, the 20th ult., from the 
East Shipbuilding Yard of Messrs. Swan, Hunter, and 
Wigham-Rich m, Limited, Wallsend-on-Tyne, the 
Benue, a steel screw steamer, which has been built to the 
order of Messrs. Elder, Dempster, and Co., for their 
West African trade from Liverpool. The vessel is of the 
following leading dimensions :—Length over all, 362 ft.; 
beam, extreme, 48 ft. 3in.; and depth, moulded, 32 ft. 
to shelter-deck. The vessel is expected to carry a dead- 
weight cargo of about 4600 tons on a draught of 21 ft. 
The maps | has been constructed by the Wallsend 
Slipway and Enginering Company, and consists of a set 
of triple-expansion engines, having cylinders 25 in., 41 in., 
and 68 in, in diameter, with a 48-in. stroke, steam being 
supplied by three large single-ended boilers working at 
100 lb. pressure. These engines are expected to give 
the vessel a speed of about 11 knots. 





On Saturday, the 28th ult., the steel screw steamer 
Harmonic proceeded on her offieial trial trip, after adjust- 
ing compasses in Hartlepool Bay. The vessel has been 
built by Messrs. Furness, Withy, and Co., Limited, 
Hartlepool, to the order of Messrs. J. and C. Harrison, 
Limited, 66, Mark-lane, London, E.C., and is the second 
of three sister-ships for the same owners. She is over 
335 ft. in length, built on the deep-frame principle, with 
a measurement capacity of 264,126 cubic feet. e main 
engines have been supplied and fitted by Messrs. 
Richardsons, Westgarth, and Co., Limited, Hartlepool, 
with cylinders 23 in., 40 in., and 65 in. in diameter, with a 
42-in. stroke, and two single-ended boilers, 15 ft. 6 in. by 
10 ft. 6 in., built to pass German law requirements, with 
a working pressure of 200 1b. per square inch. Durin 
the trial the machinery ran quite satisfactorily, an 
the vessel ane patie of 114 knots. After the trial 
trip the vessel pi ed to the River Plate. 





On Saturday, the 28th ult., a steel screw cargo steamer, 
being built to British Lloyd’s 100 A 1, spar deck rule, by 
the Flensburg Shipbuilding Company, for the German 
Steam Navigation eee gd Hansa, of Bremen, was 
launched from the yard of the above-named shipbuilding 
firm. Her principal dimensions are as follow :—Length 
over all, 402 ft.; breadth, extreme, 51 ft. 9 in.; depth, 
moulded, 27 ft. 6 in.; with a carrying capacity of about 
6100 tons. 





The Cambria, a cable steamer which has just been 
completed by Messrs. Swan, Hunter, and Wigham- 
Richardson, Limited, ran a very successful trial trip on 
Tuesday, the 31st ult. The steamer has been built to 
the order of the Telegraph Construction and Mainten- 
ance Company, Limited. The Cambria is a much 
smaller boat than the Colonia, recently constructed by 
the same builders, and will be used not only for laying 
new cables, but also for repairing old ones. The 
steamer is to Lloyd’s 100 Al rule. Her engines have 
also been built by Messrs. Swan, Hunter, and Wigham- 
Richardson, Limited, and consist of two sets of triple- 
expansion engines, which, on the trial trip, propelled the 
vessel at a speed of 13 knots. 








Tue On10.—A great outlay is contemplated for the im- 
provement of the Ohio. The construction of 37 dams is 
roposed between Pittsburg and a point a short distance 
low Cincinnati. This will secure a channel with 6 ft. 
y= po sage the = points. It is also > 
to as ngress for an appropriation whic 
will give the six dams between Pittsburg and Beaver 
Falls 9 ft. of water on their sills. This would have the 
effect of tly increasing the storage capacity of Pitts- 





of the spiral springs fit, as can be seen in Fig. 2, and, 





burg Harbour. 
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THE PHYSICAL SOCIETY OF LONDON. 


tT the meeting of the Physical Society of London, held 
idee 27, Dr. R. T. Glazebrook, F.R.S., President, in 
the chair, a paper on the.‘‘ Action of a Magnetic Field on 
the Discharge through_a Gas” was read by Dr. R. 8. 
Willows. : F 
It has been shown previously that a transverse magnetic 
field, if applied at the cathode, may in some cases reduce 
the potential difference at the terminals of the tube. It 
is shown in the paper that the pressure at which this 
decrease commences corresponds to the pressure at which 
the voltage required to maintain this discharge, under 
normal conditions, isa minimum, This is also found to 
be the pressure at which the 


yeu column is first com- 
pletely striated. Reasons why such action takes place 
are given. 


A paper on the “Action of Radium. on the Electric 
Spark,” by Dr. R. 8. Willows and Mr. J. Peck, was read 
by Dr. Willows. In certain cases the authors have found 
that the spark from a Wimshurst machine is extinguished 
by the action of the radiations from radium, and that the 
current passing is decreased. The action is altogether 
different according to ‘the direction of. the discharge. 
Using a spark-gap longer than 2 centimetres, and making 
the larger knob of the machine used, positive, the radia- 
tions had practically no influence. With the smaller 
knob positive, the radium, in most cases, extinguished 
the spark. The phenomenon is found to be due to the 
action of the 8 rays. -Réntgen rays do not produce this 
effect, even if their ionising power at the spark-gap is 
some thousands of times greater than that of the radium. 
Lenard rays are, however, effective. ee : 

Professor F. T. Trouton expressed his interest in the 
paper, and referred to the fact that the action of the 
io depended on the direction in which the current 
was passing. He could see no obvious explanation of 


this. 

A paper on “The Slow Stretch in India-Rubber, Glass, 
and Metal Wires subjected to a Constant Pull” was read 
by Mr. P. Phillips. When india-rubber is subjected to a 
sustained pull of constant amount, it yields at quite a 
large rate, the stretch at any time (t), after the establish- 
ment of the pull, being given by « =a + 6 log t, aand b 
being constants for the particular pull exerted. For 
different pulls b is proportional to the pull. When the 
pull is removed, the india-rubber slowly returns to its 
original length, the extension still remaining at a time ty 
after the removal being given by 


z= blog (4 ) 
0 


t being the time which has elapsed since the pull was 
established. When one pull is added at a definite interval 
after another, the effect of the two pulls is not exactly the 
sum of the effects which would have been produced by 
each separately, but it approaches very nearly to this 
after a time. When india-rubber is stretched to a fixed 
length and retained there, the pull required to maintain 
that stretch diminishes with time, and is given at any 
time (¢) after the initial stretch was established by the law 
P =a ~— b logt, b being proportional to the magnitude of 
the initial stretch. The temperature coefficients of ex- 
pansion and contraction of india-rubber in tension are 
quite different. The decrement of the amplitude of vibra- 
tions in india-rubber obeys the ordinary law. The first 
two results, for the slow stretching and slow recovery of 
india-rubber, have also been established for glass fibres 
subjected to sustained pull, but the magnitude of the slow 
yielding is very much smaller. 

When annealed wires of copper, silver, gold, or platinum 
are subjected to a sustained pull, they behave in some 
ways sumilarly to india-rubber and glass, but there are 
some very decided differences. If the pull is greater than 
a certain amount (in the actual experiments about one- 
third to one-quarter of the breaking weight), the stretch 
at any time (¢t) after the establishment of the pull is given 
by the same law x =a + b log t, but below this value of 
the pull b is zero. This law obtains up to the breaking 
strain of the wire, 6 increasing very rapidly a little before 
the breaking strain is reached. ‘When the pull is removed, 
there is no appreciable slow recovery like that occurring 
in india-rubber and glass. Iron and steel wires show 
themselves to be oo to these rules 

Dr. Chree remarked that a great many experiments had 
been made upon the subject, and that both exponential 
and logarithmic formule had been pro to fit the 
results. It was possible to get very different formule 
which would agree with the results of experiment with 
equal accuracy. He thought it was important to dis- 
tinguish between viscous yielding and elastic creep 
followed by recovery. 

Mr. R. Appleyard expressed his interest in the paper, 
and especially in the part dealing with experiments on 
india-rubber. The author had used vulcanised rubber, 
and the properties of this would not remain constant over 
any length of time. He had previously suggested that in 
experiments such as those described the value of bp 

y 





modulus might be variable. This idea was borne out 
the results obtained by Mr. Phillips. One of the chief 
difficulties was the accurate determination of the diameter 
of the cord or wire under investigation. 

Professor F. T. Trouton said the experiments described 
threw a good deal of light upon the subject, and he was 
pleased that they confirmed the law which Mr. Rankine 
had obtained for lead. The logarithmic law also applied 
if the strain was kept constant and the stress varied. 
This method had the advan that changes of diameter 
were obviated. He thought the law was most important, 
and that there was something fundamental in it. 

Mr. A. Campbell referred to the analogy between the 


experiments described and th i 
aa sores ose on the residual charge 


The more heterogeneous the mixture 





which formed the di-electric, the more pronounced were 
the phenomena of the residual c Possibly some- 
thing of a similar nature might hold in the cases of 
stretching, and he asked the author if he had performed 
ay ee on alloys. Sy 

r. Phillips, in reply, said the alteration in the cross- 
section of the rubber during the experiments was very 
8 There were many things which might effect the 
accuracy of the numbers which he had ebtained, and he 
did not wish to lay too much stress upon the absolute 
values given in the paper. 

A paper entitled ‘* Determination of Young’s Modulus 
(Adiabatic) for Glass,” by Chichester A. Bell, M.B., 
with an appendix by C. Chree, F.R.S., was read by Dr. 
Chree. In this paper it is shown that errors in the 
acoustical determination of Young’s modulus for glass, 
due to irregularities in the rods or tubes ouomares, ma 
be eliminated by applying to the measured length of eac 
free-free rod a correction given by the formula 

+68 
Al= f +B 
in which 6S is the difference between the cross-section at 
the point z and its mean value, So, for the whole rod. 
Theoretical justification for the formula, which is similar 
in form, but opposite in sign, to that calculated by Lord 
Rayleigh for slightly irregular fluid columns is given in 
the Appendix. In practice the correction is found by 
dividing each rod, after determination of its rate of 
longitudinal vibration by comparison with a standard 
steel rod, into ten equal parts, from the weights and 
lengths of which the values of the cross-section, supposed 
uniform throughout each segment, are deduced. The 
sum of the differences between these and S, for the whole 
rod, each multiplied by the integral 


SJ 09 2** as 


between the corresponding length-limits and by ¢/2 Sp, 
gives the required correction. Observations on altogether 
thirty rods of seven different samples of glasses are 
recorded. When the rods are not too irregular, the cor- 
rected products n x 2 (/ + Al) for each kind agree so 
closely that the final mean value of Young’s modulus, 
4 pn? (1 + Al), is probably correct to three figures. 

A paper by Dr. Boris Weinberg, on ‘‘ Some Methods for 
Studying the Viscosity of Solids,” was taken as read. The 
author ten been carrying out investigations similar to 
those described by Professor Trouton and Mr. Andrews 
in their paper on the ‘‘ Viscosity of Pitch-Like Substances” 
(P ings of the Physical Society, 1903). The details 
of his experiments are, however, different. He has 
worked principally with lead, and has employed three 
distinct methods for determining the coefficient of vis- 
cosity. In the first the base of a parallelopipedon of the 
substance is fixed, and the opposite face is subjected to 
a stress parallel to its plane. The variation of the angle 
of shear with time is then observed. In the second 
method a rod or tube of the substance is subjected to a 
twist, and the variations with time of the relative angular 
displacements of different sections are observed. In the 
third method the substance to be investigated partly fills 
the space between two coaxial glass tubes, the lower part 
of the annulus containing mercury. The outer tube is 
fixed, and a couple is applied to the inner tube, which is 
capable of turning about its axis. The relative angular 
displacements of the tubes are then measured. In all 
cases the observations have been made by the scale of 
mirror method, and the substances have been examined 
under the following conditions :—(a) Constant stress ; (}) 
no stress after a finite temporary strain; (c) constant 
strain ; (d@) constant rate of variation of the strain. The 
numerical results and the laws which govern the pheno- 
mena, together with their theory, are reserved for a 
future communication. 


cos 2e tas, 





CANADIAN TimMBER.—The timber trade of Canada has 
shown a startling falling off oe the last two decades. 
The quantity of square, wavy, and flat timber produced 
in 1901 was 11,726,914 cubic feet; while in 1891 the 
corresponding production was 44,711,868 cubic feet ; and 
in 1881, 111,633,862 cubic feet. The production of | 
for lumber in 1881 was 4,834,999,100 square feet ; in 1891 
the total stood at 4,862,901,300 square feet; but it had 
declined in 1901 to 3,656,963,000 square feet. The 
necessity for re-foresting operations is being generally 
admitted. 


Seit’s Directory or REGISTERED TELEGRAPHIC AD- 
DRESSES, &c.—This is the twentieth annual volume of 
this directory. It is published from official lists supplied 
by the authority of the Postmaster-General, and contains 
all new registrations and modified telegraphic addresses of 
the chief 80,000 firms of the United Kingdom to the end 
of December, 1904. It opens with the telegraph and 
telephone regulations and tariff tables. Following these 
are sixteen pages giving the list of British Consuls and 
Consular Agents in foreign towns, the latter arranged in 
alphabetical order ; this list is a new feature, and, as the 
author suggests, it should prove useful to our exporting 
firms. The directory of 80,000 names, trade, and tele- 
graphic addresses of firms, applies to London and the 
provinces ; the telegraphic addresses are also given sepa- 
rately in alphabetical order. A classified trades-list of 
over 350 pages forms Section III.; this gives the names 
and addresses of about 50,000 of the leading manufac- 
turers, merchants, engineers, agents, establishments, &c., 
throughout the country arranged under trade headings. 
All subscribers will receive, free of charge, in the course 
of the year, as usual, a quarterly supplement giving all 
additions and other alterations. 





FLOATING DOCKS. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuésday, the 31st ult., Sir Guilford 
L. Molesworth, K.C.I.E., President, in the chair, the 
paper read was entitled ‘‘ Floating Docks,” by Mr. Lyonel 

i. Clark, M. Inst.C.E; The following is an abstract of 
this communication :— 

The paper deals with the floating dock as a method of 
getting at the under-water portion of ships, and the 
author points out that this appliance, although in common 
use, is less known in England than elsewhere, which he 
ascribes to the fact that the rise and fall of tides on the 
British coasts naturally favours the excavated form of 
dock ; whereas in non-tidal waters, as he shows by 
> nag the floating dock is equally as common as the 
other. 

The simplest form of floating dock consists of a hollow 
peso, forming the buoyant or lifting portion, with two 

ollow side-walls on the top of the same, forming the con- 
trolling portion of the system; to this the name of 
“*box” dock has been applied. When built of iron, 
however, such docks required means of protection against 
rust and decay, and the self-docking principle was 
evolved. The first form of this conned in constructing 
the box dock in such short sections that they could lift 
each other, and to this type the name of “sectional” 
dock has been given. Later, in order to avoid the use 
of the numerous small sections, a modification was 
introduced by which two sections of any length lifted a 
third section between them, by allowing it to rest on 
the projecting ends of their pontoons. Such sectional 
docks, however, presented no longitudinal rigidity what- 
ever, and consequently another departure was made, in 
which the pontoons only were built in sections, bein 
bound together by continuous side-walls, and the self- 
docking operation consisted in removing any one pontoon 
from under the side-walls, and lifting 1t on to the rest of 
the dock. This type is known as the “sectional pon- 
toon” dock. The longitudinal rigidity of this type, 
however, was not ae great, and having the problem 
set them of lifting both long and short vessels of equal 
displacement on the same dock, the author’s firm 
introduced, in 1895, a new type, which is now known 
as the “ Havana” type. n this, the continuous 
side-walls are on each side instead of on top of the 
pontoons, thus extending downwards to the full depth of 
the same, and a girders, to the sides of which 
the pontoons are bolted. The self-docking of this type 
is carried out by unbolting the desired pontoon from 
between the side-walls, and docking it on the rest of the 
dock. Later still, when yet greater rigidity was uired, 
the firm introduced a new form, known as the “ bolted 
sectional” dock, this being an ordinary sectional dock, 
but with the different sections rigidly bolted together. 
The self-docking of this type is effected by so designing 
the end sections with points or projections that these 
points can bear under the square-ended central section 
and lift it, or, alternatively, enter between the walls of 
the same when an end section is being lifted. 

The author then proceeds to describe the one-sided 
types of dock. One is the “‘ depositing ” dock, in which 
the necessary stability is obtained by attaching the L- 
shaped dock to a floating outrigger by means of parallel 
hinged booms, the body or pontoon of the dock bein 
built in the form of separate fingers. These fingers, whic 
carry the ship, are floated in between similar fingers of 
pile work or masonry placed on the shore. The dock is 
allowed to sink, leaving the ship supported on this fixed 
staging, and the dock is then free to deal with other 
vessels. The other type—namely, the ‘‘ off-shore” dock— 
has the pontoon as a.continuous structure, and stability is 
obtained by connecting the dock, by means of parallel 
booms, to columns fixed in the foreshore, the top boom 
being connected to 4 weighted cam which allows the dock 
to heel slightly athwartships, so that its horizontality 
can be maintained by regulating the valves. Lastly, a com- 
bination of the foregoing two types is mentioned, wherein 
the continuous pontoon is used in conjunction with a float- 
ing outrigger, on which are carried the dock’s boilers and 
any small repairing-shops and machinery required in con- 
nection with the dock. 

The paper then passes on to the chief problems that 
confront the designer of a floating dock. The most im- 
portant of these is the determination of the longitudinal 
strength required when carrying a short, heavy ship on a 
long dock ; and closely analogous to this is also the deter- 
mination of the strains to which a dock is subjected in a 
seaway. The transverse strains due to the ship resting 
centrally on the dock are also treated of, and different 
types of internal bracing are discussed, especially the 

esign of that portion of the dock which comes directly 
under the ship’s keel. Lastly, the local strains on the 
dock’s structure due to water-pressure when submerged, 
and the working stresses allowable under such conditions, 
are referred to. 

The stability of a floating dock next engages the author’s 
attention, mm | the ordinary method and rules employed 
are given, for the stability of a — is governed by 
ditferent conditions from that of a dock. In the former 
the shape of the water-planes varies but slightly, but the 
angle of heel may be very great ; whereas in the latter 
the shape of the water-planes is always varying, but the 
angle of heel permissible is so smal] that it can be virtually 
disregarded in its effects. The stability of a dock is, 
therefore, best expressed by means of a curve giving the 
metacentric heights at all states of immersion, from the 
tithe when it is sunk ready to receive a ship until the 
vessel is lifted, and the pontoon deck is above water. The 
method of calculating the stability of the one-sided types 
is also treated of, showing how, in the case of the deposit- 
ing dock, it is the floating outrigger which has to provide 
the righting moments, whilst in that of the off-shore dock 
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the weights on the regulating cams have to be arranged to 
give the required control. 

The paper next proceeds to discuss the advantages and 
disadvantages of the floating dock as compared with the 
excavated dock. First, it is pointed out that the time 
required for constructing a floating dock is much less than 
that needed for the excavated dock, and instances are 
given of large docks having been completely designed and 

uilt in well under a year. The advantage of the mobility 
of the floating dock is then discussed, both from the point 
of view that this allows of its being built in the cheapest 
and most suitable yard, and then towed to its destination, 
and also that in the case of alterations to its site, or 
development of the ae where it is placed, it is not tied 
to such site or port, but may be bodily moved to any more 
suitable place. The advantage of mobility from a strate- 
gical point of view is also shown, and it is pointed out how 
such a dock would be useful in connection with any 
existing arsenals, which are naturally always placed at 
some distance from the sea, for it could be sent down the 
channel to pick up and patch ‘‘lame ducks” before 
they attempted the narrow passage leading to the arsenal. 
The author mentions that it has ind been proposed 
that a floating dock should accompany a fleet into action, 
ready to pick up wounded vessels after an engagement ; 
but im his opinion this is not yet a practical scheme, the 
difficulties o ae lling such a dock, even at ordinary 
cruising speeds, being insurmountable. At the same 
time, he strongly advocates the use by all naval powers of 
a floating dock, towed by a vessel containing ordinary 
ship-repairing tools, which could at any time be easily 
transferred to any base that the fleet may have seized, or 
could provide or supplement the docking accommodation 
in those home ports where the same did not exist, or was 
of insufficient capacity. The drawback to the extensive 
use of such a dock would naturally be the depth of water 
required at its moorings; but it is pointed out that the 
maximum amount of excavation required for the berth of 
a floating dock would never be more than that required 
for the excavated dock, with the advantage that whereas, 
in the latter case, the excavation would have to be made 
entirely in the dry, in the former it would merely be the 
removal of material by ordinary dredgers. On the other 
hand, the floating dock possesses many advantages in the 
choice of site, since it can be pl end-on with the 
stream, thus facilitating the entrance of vessels; and it 
does not require its entrance to be placed, like that of 
most graving-docks, more or less at right angles to the 
stream. Again, in rivers which are subject to a strong 
freshet, the floating-dock is equally available either at 
high or low water, whereas a stone graving-dock would 
eine have to be built very much deeper than required, or 
else would be submerged in times of flood. In connection 
with this, the author discusses the point whether a vessel 
on a floating dock is not much better placed for purposes 
of repairing or painting than in the bottom of an ex- 
cavated dock, and points out how open to light and air 
are vessels on the former. He also claims that this 
openness of the floating dock has other advantages, in 
that it allows them’ to deal with vessels of much greater 
length than the dock itself, and instances of this facility 
are adduced ; whilst the one-sided docks have an equal 
eben » as regards beam of vessels lif It is 
admitted that floating docks have their limitations, 
represented by the amount of their lifting power, but at 
the same time it is argued that though they may not be 
able to lift a vessel entirely, they can frequently lift it 
enough to enable the required repairs to be effected. 

The first cost of floating docks is dealt with, and in 
order that an idea of their cost may be obtained, a list of 
the actual hull weights of several docks of different ty 
are given. The cost of working is also dealt with, and it 
is pointed out that the floating dock has a great advan- 
tage in respect of the cost of coal and oil, as the power 
required to lift a ship is much less than that required for 
a graving-dock of similar capacity. Instances are given 
where it costs, on the average, less than 18s. to lift vessels 
displacing 3000 tons. 

The cost of maintenance of a floating dock is gone into 
in some detail, and in the appendix many instances of the 
actual amounts expended on repair and upkeep are given, 
based on the results of a number of years; from these it 
is found that the average cost is « little more than 1 per 
cent. per annum of the first cost of the dock. 

Some further statistics are given as to the useful life of 
a floating dock, and iron docks which have now been at 
work for over 40 years are mentioned ; from which the 
author concludes that the useful life of a floating dock 
may be fairly taken as at least 50 years. He points out 
that a life of this duration requires only a sinking fund 
equal to 1 per cent. per annum on the first cost of the 
dock, invested at 24 per cent. : 

In conclusion, a few of the most common appliances in 
the machinery of a floating deck are mentioned and 
illustrated. 








A New Rattway.—On Friday the 3rd inst., the 
vortion of the Cheltenham and Honeybourne Railway as 
fae as Winchcombe was completed by the — of the 
»ortion of the line from ‘Poddington to Winchcombe, 

he line was begun at the Honeybourne end at the close 
of 1902, and it was opened to Broadway in August, 1904, 
and to Toddington in December. The remaining nine 
miles to Cheltenham will be pushed on rapidly, but a 
tunnel has to be excavated. When completed, the Jine 
will afford ready communication between Birmingham 
and the south and west, vid Cheltenham. With lines 
from four directions converging on Honeybourne station, 
it is evident that that junction will become an important 
one, and that means will have to be devised to deal with 
increased traffic. In making the line from Honeybourne 


to Winchcombe, nearly 1,000,000 cubic yards of soil were 
excavated, 





THE LAW OF MASTER AND SERVANT. 


Wilsher v. Wass.—This case, which was a workman’s 
appeal from the decision of His Honour Judge Raikes, 
sitting at the Hull County Court, was heard on January 17. 
It raised the question as to how far an employer may be 
absolved from liability under the Workmen’s Compensa- 
tion Act by the want of, or a defect in, the notice of 
accident. a 

Mr. Owen appeared for the appellant ; Mr. W. Valentine 
Ball was for the respondent. : 

It appeared that the applicant, John Wilsher, was a 
stevedore employed by the respondent, James Wass, in 
the loading or unloading of vessels in the Alexandra Dock 
at Hull. In the latter part of 1903 the applicant sustained 
an injury to his knee, which was caused, as he alleged, by 
a piece of coal getting under the skin, and bringing on 
inflammation of the knee joint. When the case came on 
for hearing at the County Court in August, 1904, the 
respondent took the objection that he had not received 
sufficient notice of the time and place of the accident, in 
accordance with Section 2 of the Act. It is there pro- 
vided that proceedings for the recovery under this Act of 
compensation for an injury shall not be maintainable 
unless notice of the accident has been given as soon as 
practicable after the happening thereof, and before the 
workman has voluntarily left the employment in which he 
was injured. .. Provided always, that the want of, or 
any defect or inaccuracy in, such notice shall not be a bar 
to the maintenance of such proceedings if it is found in 
the proceedings for settling the claim that the employer is 
not prejudiced in his defence by the want, defect, or 
inaccuracy, or that such want, defect, or inaccuracy 
was occasioned by mistake or other reasonable cause. 
(2) Notice in respect of an injury under this Act shall give 
the name and address of the person injured, and shall 
state in ordinary language the cause of the injury and the 
date at which it was sustained, and shall be served on the 
employer, or, if there is more than one employer, upon 
one of such employers. 

There was a conflict of testimony at the County Court 
as to what notice had been given, but the following —— 
to have been the facts:—On November 28, 1903, whilst 
unloading the s.s. Claudius in the Alexandra Dock, the 
applicant was injured. On December 1, while on the 
s.8. Lesseps, he received further injury, a piece of coke 
having got into the first wound. On December 31 he was 
working on another vessel, the s.s. Minera, in the same 
dock, but he had to leave work on that day, and he had to 
leave his employment owing to the pain in his knee. 
Subsequently he had to go to hospital for three months. 
At the end of January a letter was sent by the applicant’s 
son to the employer asking whether he was going to pay 
anything in respect of the accident. This notice did not 
state when or where the accident was alleged to have 
happened. On March 4 a further notice was sent, in 
which it was alleged that the accident took place on the 
s.8. Minera on December 31, while in the notice of claim, 
which was filed on May 27, 1904, it was alleged that the 
accident occurred 01 the s.s. Lesseps on December 1, 1903. 
At the County Court the judge found that the applicant 
had been prejudiced by the absence of sufficient notice. 
This decision was appealed from on the grounds that (1) 
there was no evidence to show that the employer was 
prejudiced by the lack of notice; (2) that, even assuming 
that the employer was prejudiced, he would also have to 
show that the absence of, or defect in, the notice was due 
to neglect on the part of the workman, or that there was 
no reasonable cause why the notice should not have been 
served at an earlier date. 

After a protracted argument, 

The Master of the Rolls said that the case would have 
to go back to the County Court. The learned judge had 
found as a fact that the employer had been prejudiced by 
the want of notice. That being so, it remained for their 
lordships to consider whether there was any evidence to 
support that finding. It was unfortunate that the County 
Court judge had not been more explicit in stating how 
the ae had been prejudiced, but he (the Master of 
the Rolls) could not say that there was no evidence. This 
part of the appeal, therefore, failed. It was clear, how- 
ever, from the provisions of Section 2 that the County 
Court judge must do more than find that the employer 
was prejudiced ; he must also consider whether the delay 
or defect was caused by the applicant, and it was clear 
that if the applicant could show there was reisonable 
excuse for his laches, the fact that the employer was 
prejudiced would not justify the County Court judge in 
refusing to make an award. The case would have to go 
back. The costs of the a 1 would abide the event. 

Lords Justices Cozens Hardy and Mathew concurred. 

O Haherty v. The Owners of the Edmondsley Colliery.— 
This case, which was heard in the Court of Appeal, raised 
a question as to whether the Court of Appeal will over- 
rule the decision of the County Court judge upon the 
question of incapacity for work. The appellant was a 
mason’s labourer. On July 27, 1900, in the course of his 
employment with the defendants, he met with an accident 
which resulted in the loss of his left eye and the partial 
loss of his right eye. Compensation was paid as from 
December 5, 1902, when the employers mony 4 payment, 
alleging that the man was able to do some light work. In 
the result the plaintiff took ings in the Durham 
County Court, and was awarded 6s. 2d. per week as from 
December 5, 1902. The award, however, was suspended 
while the employers should give the applicant certain 
light work at 183. 3d. per week. The applicant worked 
at this wage for some time, but then gave it up, allegin 
that he could not do it. He vemeiel out of work unti 
October 16, 1903, when he in applied to the judge, 
asking for compensation. His Honour gave him compen- 
sation at 63. 2d. per week during the time he was out of 
work until October 16, 1903, and at the rate of 1d. per 


week thereafter. He refused an application to increase 
this award, which was made to him on July 14, 1904, on 
the ground that the circumstances had not altered. 

From this refusal the applicant appealed. 

The Court (Collins, M.R., Mathew and Cozens 
Hardy, L.JJ.) dismissed the appeal without calling on 
counsel for the respondents, 3 

Coles v. Anderson.—This case, which was heard on 
January 20, raised a new point under the Act. The 
applicant for compensation was the widow of a workman 
who had died in consequence of an accident which 
happened to him while working in the employment of the 
respondent. ‘The work upon which he was engaged was 
that of making a trench in order to lay a pipe which was 
to connect the drain of a recently-built private house with 
the main sewer. At the time of the accident the trench 
had been opened across the footway in front of the house, 
and the deceased workman was working in the trench 
at a few feet from the main sewer, but the main 
sewer had not yet been tapped. The Act applies ‘only 
to employment by the undertakers as hereinafter defined 
on, in, orabout . . . engineering work.” By Sub-section 2 
‘‘engineering work” means any work of construction or 
alteration or repair of. . . . sewer. The County Court 
judge held that the work on which the deceased was 
engaged was not the construction, alteration, or repair ot 
a sewer, and on that ground he made an award in fayour 
of the respondent. The applicant appealed. 

Mr. P. T. Blackwell and Wr. Martin O’Connor appeared 
for the applicant ; Mr. Chester Jones for the respondent. 

In the course of his judgment, allowing the appeal, the 
Master of the Rolls said :—‘* In my opinion ‘ engineering 
work’ includes work done for the purpose of obtaining 
access to the sewer, as well as the actual work of making 
the sewer. The County Court judge divided the work 
into two parts ; he separated the work of obtaining access 
to the sewer from the work of actually altering it. But 
the work was for the purpose of connecting the private 
drain with the public sewer. In my opinion the County 
Court judge has misdirected himself by narrowing the 
meaning of ‘engineering work,’ and by not including in it 
the antecedent ancillary work which is necessary for per- 
forming the actual work of alteration. The appeal must 
be allowed. 

The Lords Justices delivered judgment to the same 
effect. 

Wilson v. The Ocean Coal Company.—This case, which 
was heard in the Divisional Court on January 17, raised 
a curious question as to the right of employers to make 
deductions from wages with a view to working a scheme 
for compensation alternative to the Act. The plaintiff 
claimed the return of the sum of 3d. which had been 
deducted from his -wages for fifteen weeks, which went 
towards the funds of a scheme contracting the workmen 
in the Treharris Colliery of the Ocean Coal Company out 
of the provisions of the Act. It appeared that prior to 1898 
there was a Miners’ Provident Fund in South Wales. Con- 
tributions were made to this fand by the workmen and the 
employers, the workmen being entitled to receive certain 
sums in the event of their sustsining injuries by accident. 
The rules of the Society were certified under the Friendly 
Societies Acts. When the Workmen’s Compensation Act 
came into force in 1898, a scheme was sanctioned for a 
period of five years ending on December 31, 1903, under 
which a number of men, including the plaintiff, became 
entitled to make claims. When thescheme came to an end 
by effluxion of time, the pitmen at many of the South 
Wales collieries consented to its being continued, but a 
number of men, including those employed at the Treharris 
Colliery, held a meeting and passed a resolution declining 
to continue subject tothescheme. Notice of the resolution 
was served upon the managers of the defendant Company. 
Notwithstanding these facts, the company went on deduct- 
ing contributions from the workmen’s wages contrary to 
the provisions of the Act, which required that the work- 
men should be consulted before they could be enrolled as 
members in any contracting-out scheme. The County 
Court judge decided against the plaintiff on the ground 
that he had not given a month’s notice of withdrawal 
from the scheme, but it was contended on appeal that no 
such notice was necessary. ; 

The Lord Chief Justice, in giving judgment in the 
Divisional Court, said that the appeal must be allowed. 
Employers could not avail themselves of an ‘‘ alternative 
scheme” unless workmen assented toit. 1t was intimated 
that the case would ke carried to the House of Lords. 








Laxon’s Prick-Book.—We have had sent to us for the 
year 1905 a copy of Laxton’s well-known price-book for 
architects, builders, and engineers, and we note that it 
bears evidence, as usual, of much care and thought having 
been bestowed upon it. The work of revising from year 
to year the prices contained in such a book must be no 
small matter, particularly when there is a prospect of any 
great fluctuation in the prices of materials. In the pre- 
sent edition of the book we notice that in some cases 
these prices have fallen, but as the prices of materials are 
subject to constant fluctuation, the figures given may, 
therefore, require occasional revision. The prices are 
calculated with ard to first-class material and work- 
manship, and include profit and other contingencies 
usually taken into account. There is a useful index 
of Acts of Parliament, by-laws of the London County 
Council, the Metropolitan boroughs, and the City of 
London, &c. The book will, we feel sure, continue 
to maintain its old reputation as a reliable guide on 
matters so important to architects and builders as the 
cost of different classes of work. It is printed and pulb- 
lished by Kelly’s Directories, Limited, 182 to 184, High 
Holborn, E.C., and is sold by Messrs. Simpkin, Marshall, 
Hamilton, Kent, and Co., Limited, Stationers’ Hall- 
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The number of views given in the Specification Drawings is stated 
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Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics, | 

Copies of Specifications may be obtained at the Patent Office, Sale | 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. | 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Fatent has been sealed, when the date of sealing is given. | 

Any person may, at any time within two months from the date of 
the advertisement. of the acceptance of a Complete Specification, | 
give notice at the Patent Office of opposition to the grant of a | 
Patent on any of the grounds mentioned in the Acts. | 


GAS ENGINES, PRODUCERS, HOLDERS, &c. | 


26,176. J. E. Thornycroft and T. Thornycroft, 
Chiswick, Middlesex. Oil-Engines. [7 figs.) Nov- 
ember 30, 1903.—According to this invention, in order to increase 
the efficiency and improve the working of oil engines, the oil used 
to form, in conjunction with air, a combustible mixture is forced 
into the combustion chamber of the chamber by means of high- 
pressure steam, wh?.h, when the combustible mixture of oil and 
air is exploded, will, by the absorption of some of the excess heat 
of combustion, be further increased in pressure, and by admixture 
with the products of combustion and hot gases will form a more 
efficient motive fluid for working the engine than products of 
combustion and hot gases alone, as heretofore. The oil-engine shown | 
is of known kind, having a cylinder a fitted with atrunk piston J, | 
and provided with an air-inlet passage c controlled by a spring- | 
loaded inlet valve d, arranged to be opened at the requircd times | 
by a rotary cam e, and with an exhaust passage f controlled by | 
a spring-loaded exhaust valve g, arranged to be opened at the 
required times by a rotary cam h; m and 7 are pipes for supply- 
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ing oil and high-pressure steam respectively to the valve device p, 
which controls the admission thereof to the combustion chamber o 
of the engine cylinder a. The arrangement is such that the valve p, 
which is constantly subjected to the pressure of steam, is normally 
held closed by a spring, but will open when also subjected to the 
pressure of oil delivered by the oil-pump 7, the steam then allowed 
to escape acting to blow the oil escaping from the oil-supply pipe m 
into the combustion chamber o of the engine so long as the supply 
of oil under pressure is maintained. The oil may be sprayed into the 
combustion chamber in the manner described at any desired part 
of the stroke cf the engine piston—for example, on the suction 
stroke or at the beginning of the working stroke—and be ignited 
at the required times by an ignition device in the usual way, some 
of the excess heat of combustion serving to superheat the steam 
admitted to the cylinder with the oil, such superheated steam 
forming, in conjunction with the products of combustion and hot 
vases, amore efficient motive fluid for working the engine than 
o- es of combustion and hot gases alone. (Accepted December7, 
04, 


389. F. Strickland, ‘Twickenham, Middlesex, 
Internal-Combustion Engines. ° }4 Figs.) January 6, 
1904.--This invention relates to internal-combustion engines. a 
is the valve-casing which receives both the inlet and exhaust- 
‘alves bande, The upper part of the valve-casing is closed by a 
cape which is extended into the casing in the form of a sleeve 
which rests upon, and retains in position, the inlet-valve seat. 
fhe valve spindle }! slides in an extension of the seat and passes 
out through the cap e, as shown. The valve is provided with the 
usual spring and abutment. The exhaust valve c is dis 
below and facing the inlet valve b, and the upper face of the valve- 
eeating and casing is extended on one side in the form of a small 
recess to allow of a hole being bored therein to form a bearing for 

rod which operates the electric ignitor. The ignition-plug will 

e inserted in the apertures z! in the valve-casing and is suitably 
lisposed for operation by the reciprocating movement of the 
icnition-rod. The cape, sleeve, and inlet-valve seating are made 

f such dimensions that by their removal the exhaust valve c may 
ve removed therethrough. Referring now to the mounting of 
‘he valve-operating shaft, the crank-casing / is made with holes 
in the ends thereof of such dimensions as will allow of the valve- 
shaft g and the cams thereon being inserted or removed through 

ie holes, which are closed or fitted with caps g2, which form 
vearings for the shaft. To avoid the use of separate castings and 
!aced joints for mounting the valve-operating spindles, the valve- 
operating spindle-guides A, 4! are fixed direct into the crank- 
‘sing f, and are secured therein either by screwing into a hole or 
- cket or by sleeves fitted into the socket and having a retaining 
‘ange which is clamped or secured to the base-plate by a plate j2, 
which is fastened by a bolt and nut. Referring now to the 
«)linders 0, these are cast with front and rear enclosing walls 02, 





| object of this invention is to 


|and thus prevent risk of accident. 
| cylinder fitted with a piston B, which is connected to the pinion 
| C by means of a suitable gear. 





the front wall 02 extending round and enclosing the valve-casing, 
the intervening space forming the water-circulating chamber. 
The top surface of the crank-casing, together with the faced 
joints thereon, are so arranged that the whole of the faces are on 
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one level and can be machined at one operation. By the con- 
struction described all the valves and ignition-gear can be con- 
veniently operated from the one side shaft g; the respective 
operating cams being separate or formed in one as may be required. 
(Accepted December 7, 1904.) 


2234. W. J. Crossley, Openshaw, Manchester. 
Barring Gear. [1 Fig.) January 29, 1904.—It is very usual 
to start internal-combustion engines by means of compressed air, 
and als>, when such engines are of large size, the fly-wheel is fre- 
quently arranged with teeth round its periphery, with which 
a pinion is temporarily put into gear for the purpose of barring 
the engine round, or for “ery it into any desired position. The 

i throw the pinion out of gear with 
the fly-wheel before compressed air can be admitied to the engine, 
A is a small single-acting 


When the engine is at rest and 
it is desired to move it by means of the barring gear, the pinion C 
is pushed into gear with the teeth on the fly-wheel D. The engine 
can now be moved as may be desired. The compressed air is 
prevented from gaining access either to the cylinder of the engine 
or the small single-acting cylinder A by a suitable cock or valve. 
There is a starting-valve on the engine. Between these two 
valvesa small pipe connection E leads to the closed end of the 
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small single.acting cylinder A. On starting, the first-mentioned 
valve is opened, and the compressed aircan obtain access to the 
small single-acting cylinder A through the pipe E, its piston B is 
forced out, and thus the pinion O is drawn out of gear with the 
teeth in the fly-wheel D. As the compressed air does not gain 
access to the engine cylinder till the second or starting-valve is 
opened, the engine cannot be started with the pinion O. Even 
assuming that the second valve was left open, there can be no 
pressure on the engine piston without there being a similar pres- 
sure on the small single acting piston B, which would throw the 
pinion C out of gear before the engine gets into motion. Close 
to the back end of the cylinder A is fitted a plate. This plate 
has a small hole in it which prevents the air acting on the piston 
B too rapidly, and thus causing excessive shock. When the pinion 
is in gear with the teeth in the fly-wheel, it may be tightly held 
in this position by a suitable spring-catch to prevent its working 
out of gear, this spring-catch being disengaged by the movement 
of the small piston when the compressed air moves it. (Accepted 
December 7, 1904.) 


2595. J.H. Rice, Colchester. Internal-Combustion 


es. (5 Fs.) February 3, 1904.—The invention consists | 


briefly in arranging the forward end of the piston to compress 
the explosive mixture into a receiver leading to the combustion- 
chamber of the cylinder, the relative capacities of compressor, 
receiver, and cylinder being so arranged that at the termination 
of each explosion stroke, and when the piston uncovers an exhaust 
port, and the exploded mixture not escaped has fallen in pressure, 
a fresh charge will enter the cylinder, drive out any remaining 
burnt gases before the piston cuts off the exhaust on its return 


compression stroke, the volume and ure of the fresh charge 
being so arranged that when it completely fills the cylinder it 
drops to atmospheric pressure, and is therefore preven from 
escaping through the open exhaust. In carrying the invention 
into effect, according to one modification, the usual trunk-piston a 
is provided at its forward end with an enlarged annular piston b, 
adapted to work in acylinder c formed by the casing of the engine. 
This large piston ) and cylinder c form a compressor, adapted on 
each forward stroke of the piston to draw in a charge of explosive 
mixture through an inlet valve d and port ¢, forcing such charge 
on the return stroke past a non-return valve /, and connection g 
' into a receiver h leading to the combustion chamber end of the 

main cylinder i, where the receiver terminates in a second non- 

return valve k, forming the inlet valve to the main cylinder. The 
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exhaust ports / of the cylinder i are annularly arranged at the 
outer end, and adapted to be uncovered by the piston @ at or near 
the termination of each outward stroke. The relative capacities 
of the compressor, receiver, and cylinder are arranged as stated 
above, so that at the termination of each explosion stroke, when 
most of the burnt gases have escaped through the exhaust ports / 
uncovered by the piston a, and the pressure in the cylinder has 
naturally fallen, a fresh charge will enter through the inlet valve k 
and drive out any remaining gases, the pressure of the charge 
falling to that of the atmosphere when the cylinder is full, so.as 
to prevent escape of mixture through the exhaust. The follow- 
ing return stroke of the piston @ compresses the charge. Igni- 
tion then occurs, and an explosion stroke follows with a repetition 
of the cycle. (Accepted December 7, 1904.) 


RAILWAYS AND TRAMWAYS. 


399. F. W. Bidder, Westminster, and the Railway 
and General Engineering Company, Limited, Not- 
tingham. Chairs. [2 Figs.) January 7, 1904.—This invention 
relates to the crossings of the permanent-way of railways, and 
the invention consists essentially in the construction of chairs for 
holding the fixed rails in position, preferably of flat based, or 
Vignoles type. The chair is constructed of wrought iron, steel, 
cast iron, or other suitable material. The base-plate proper is 
bulged upwards or dished at or about its centre part, and is 
made with slots formed on the upper or raised portion, through 
which passes jaws of other plate or plates, which are fixed pre- 
ferably by countersunk bolts in the recess formed in the base- 



























plate proper. Each jaw is bent over, so that when a taper key is 
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driven between the jaw and flange of rail, the whole is securely 
fastened. The two rails constituting the crossing are secured 
together by bolts and nuts with distance-block in the usual 
manner. 4a, a! are the rails which require supporting and secur- 
ing in position ; ) is the base-plate proper, which is bulged up so 
as to form a recess, The jaws e of plates d pass through slots f 
formed in plate b, and these jaws are then bent over, as shown. 
| The rails a and a! are secured by taper keys A forced between the 
| jaws e and flanges of the rails a and a!. The lower plates d are 
| secured to the dished or bulged portion of plate » by means of 
countersunk rivets j. The rails a and a! are connected together 
by a suitable block & with bolt and nut / in usual manner. By 
the construction described, a light and strong crossing-chair is 
provided. (Accepted December 7, 1904.) 


26,677. W.R. Preston, Deptford, and W. 8. ers, 
Wanstead, Essex. Locomotive Fire-Boxes. [4 /igs.| 
| December 5, 1903.—In the ordinary construction of locomotive 
| fire-boxes fitted with ash-pan provided with a movable “ or 
damper at each end, the effect of opening one flap for travelling 
| in one direction is to force the air in through that flap and up 
between the fire-bars in a very uneven manner, because the air 
travels in till it meets the opposite or closed ash-pan flap or 
damper, and then rises and spreads ; consequently the part of the 
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grate near the open ash-pan flap is supplied with much less air 
than the other. The object of the present invention is to provide 
means, such as vanes, for ge | aneven supply or even ae: 
sure of air from the ash-pan to all parts of the grate su 

According to this invention, a series or system of movable or ad- 
justable vanes ais provided in the -pan for deflecting and 
guiding the air in an appropriate manner, the vanes being 
arranged to be shifted vertically and angularly by the manipula- 
tion of a handle or the like on the foot-plate, the frame c being 
fixed to a shaft d mounted in bearings in the sides of the ash-pan 
and adapted to be moved by means of a lever ¢ and connecting-rod 
f. The object aimed at in making the vanes movable is to permit 
of their — arranged in the most advantageous manner, irre- 
spective of the direction in which the engine is running, and so 




















that the distance between the ash pan bottom and the bottom of 
the vanes decreases with the distance from the opened ash pan 
damper. Instead of making the movable vanes to shift vertically 
and angularly, as shown, vanes may be constructed to shift vertic- 
ally or angularly. In conjunction with these movable vanes a, 
fixed vanes or guides g may be provided, against which the 
movable vanes are moved, so as to form tically ti 
ducts for the air. Fig. 2 shows part of the ash-pan of a loco- 
motive intended to run principally in one direction. The 
vanes / are all curved and connected at their upper ends to the 
sides of the ash pan by bolts or rivets passing through lugs, while 
their lower ends are connected to a rod or rods k so as to permit 
of varying the angle of the vanes, or the lugs / may be riveted to 
the sides of theash-pan. (Accepted December 7, 1904.) 





STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


25,881. A. F. Spooner, London. (J. Bawiet and 
C. Allain, Paris, France.) Steam-Generators. [5 Figs.) 
November 26, 1903.—A generator embodying this invention con- 
sixts essentially of a spiral coil immersed in a metallic bath forming 
a heat reservoir, and being enclosed by a receiver heated in any 
appropriate way simultaneously with two Field tubes, one of 
which is connected to the feed-water supply, and effects the initial 
generation of the steam and delivers it to the coils, while the 
other superheats the steam in its panes from the coil to a steam- 
collector, and raises it to a very high pressure, the collector being 


upwards in the condenser and outside the inner tube, and there 
meets the shower of condensing water falling from above. A is 
the condenser casing, E is the inner tube, C the water inlet, and 
B the outer and inner water-distributing trays. The exhaust 
steam enters at the top of the tube E, passes downwards through 
the same, and rises around the outside of this tube; it then as- 
cends through the condenser, coming into contact with several 
cascades or sheets of water formed by the water overflowing 
the trays B. By this means the steam, on emerging from the 
bottom of the inner tube, flows in a complete counter-current 





direction to the condensing water, which, entering the oo tray, 
overflows at the edge of this tray and then falls successively over 
the edges of the lower trays. The form and arrangement of these 
trays is such as will give a thorough mixing of the steam and 
water, and at the same time allow a free passage of air and vapour 
to the outlet to the dry-air pump, which outlet is shown at the 
top of the condenser. The holes or slots F in the inner tube allow 
a certain amount of condensing water to enter the tube and par- 
tially condense the steam during its passage through the tube. 
(Accez ted December 7, 1904.) 


23,330. The Marquis Albert de Dion and G. 
ton, tea’ ance. Crank-Shafts. [1 Fig.) 
October 29, 1904.—This invention consists in a multiple-throw 
crank-shaft made up of several interchangeable A yoy One of 
the parts is constituted by the crank-pin 1 forged in one piece 
with the two discs 2, and the other part is constituted by the 
intermediate portion 3of the shaft, forged in one piece with two 
discs 4, 4, each of which is provided in the centre with a pro- 
jection 5 in line with the portion 3, and corresponding with an 
opening provided in each of the two discs 2. These projections 
5 insure the correct centering of the discs when the crank-shaft 
is being built up. The securing of the parts in the proper rela- 
tive positions is effected by means of bolts and nuts 6, the 





disposed above and heated in the same way as the receiver and 
the Field tubes. The metallic bath is contained in an annular 
receiver, whose bottom is made integral with its cylindrical and 
concentric walls, In the illustration two of these receivers are 
shown, and they are designated a and b. The spiral coils c and d 
are arranged in the receivers, and each consists of a double row 
of spiral tubes, so connected at the base as to permit a continuous 
circulation of the fluid traversing them from one end of one row 
to the opposite end of the other row. The receivers a, are 




















closed at the top by annular covers e, f through holes, in which 
are led pipes connecting with the coils c,d. The upper end of the 
inner row of each of the coils is connected by a pipe g or 7r to 
corresponding nozzles of a Field tube A, situated between the 
receivers a, ), and the remaining ends are united by pi 8, t to 
corresponding nozzles of another Field tube i, Gapsied appetite 
the Field tube A. The inner pipe j of the tube A is connected to 
the feed-water supply {k, whilst the corresponding pipe of the 
tube ¢ communicates, by means of a pipe o, with one end of a 
steam-collector m ted nt the other end to a steam supply- 
pipe p. The receivers a, ) and tubes, i are enclosed by a casing n, 
at the bottom of which is situated a furnace of any appropriate 
type, so that the flames, which pass t! h and around the 
receivers a, b, heat the latter and also the Field tubes A, i and the 
steam -collector m. The fusible metal, with which the two 
receivers a, b are filled, is heated not only by the furnace gases, 
but by radiation from the cojls c,d, and thus serves as a heat 
reservoir, and so maintains and controls the temperature of the 
steam. The effect of irregularities of firing or the like are thus 
obviated. (Accepted December 7, 1904.) 


18,947. C. Day, Glasgow. Jet Condensers, [1 Fig.) 
September 2, 1904.—In ordinary covnter-current jet condensers of 
the vertical type, the steam enters the condenser at the lower 
portion and rises upwards, whilst the condensing water enters the 
condenser at the top and falls downwards, thus insuring currents 
moving in opposite directions. It is, however, found to be incon- 
venient in some cases for the steam to enter the bottom of the 
condenser, and the improvement consists of an arrangement by 
which the steam enters at the top or upper portion of the con- 
denser, and is then conveyed down a central tube of any con- 
venient shape to the lower portion of the condenser, this tube 
being surrounded by trays or other suitable devices for distribut- 
ing the water, which enters the upper portion of the condenser. 
By this arrangement a counter-current effect is obtained in a jet 
condenser, in which the steam and water both enter at the upper 
portion. The condenser is furthermore so arranged that the steam 
entering the upper portion of the condenser by the inner tube 
may be partially condensed by admitting a ~ or jets of water 
at one or more points in the inner tube, whilst the remaining 





gteam, after descending to near the bottom of the condenser, rises 





ber and position of which are determined as may be most 
convenient, and in accordance with the relative placement of 
the cranks. It is thus possible to obtain, without difficulty, a 
two, three, four, or more throw crank-shaft, the cranks of which 
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are easily set at the required angle from one another. Th’'s 
method of building up a crank-shaft does not prevent lubrica 
tion by means of internal channels, and the dotted lines 9, 10, 11, 
12 show the run of such channels which insure lubrication of 
the parts which require lubrication. One of the main difficulties 
in the construction of crank-shafts is the necessity for specially 
hardened journals. The invention overcomes all the difficulties 
that obtain in the manufacture of crank-shafts, as each portion is 
easily worked, and the forgings can be made with great simplicity 
and accuracy. The making of crank shaftsin parts, according 
to this invention, is less costly and more accurate than is the case 


and at the required time to be partially rotated in such a manner 
that the gill-pins enter and leave the fibre under operation at the 
most suitable angle—that is, at about right angles thereto. The 
invention consists in making the gill-bars with eccentric ends, 
and actuating and controlling such bars by means of separate 
guides or channels, one series guiding the bars, the other con- 
trolling the angle of the pins on such bars or fallers. According 
to this invention, the ends 1, 1 of the gill-bars or fallers are 
circular, and have small eccentric studs or projections 2, 2 cast 
or formed on them in such a position as not to extend or project 
beyond the diameter of the ends 1, 1 of the bars or fallers. The 
improved bars or fallers are actuated in the ordinary manner, anc 
are controlled by double sets of guides or channels 3, 4, one set 3 
acting on the cylindrical or body portions 1 of the bar or fallers, 
and guiding them in their prescribed course. The second set of 
guides or channels 4 acting on the eccentric ends or studs 2 
impart the requisite partial rotation to the bars or fallers, and 
insure the pins on such bars or fallers entering and leaving the 
fibre under operation at the desired angle. (Accepted December 
7, 1904.) 


1346. J. Wilson, Oldham. Dri - Spindles. 
(8 Figs.) January 19, 1904.—This invention consists essential!) 
in means for driving a series of spindles by one cord, band or the 
like, the series comprising the whole of the spindles in a spinning 
or like ine, ora ber of spi which can conveniently 
be run by one common cord, rope, or band. a@ represents a 
spindle of ordinary construction, the footstep rail, c the bolster 
rail, and e the hinged door abutting against the face-board d 
and hinged to the rail b. The invention consists in driving the 
spindles by a — cord, band, tape, or the like g, mounted 
upon pulleys h located on shafts i, one of the pulleys beiny 
capable of adjustment to take up the slack in the band. The 
band is designed to come in contact with the wharves a! at the 
front of the spindles, or at the back ; or both portions of the band 
may engage with the wharves at opposite sides by arranging 
the supporting and guiding pulleys to correspond. The band is 
— in contact with the wharves by the use of small bowls or 
pull 





leys j which may be mounted upon separate adjustable studs, 
if desired, but which are preferably mounted on pins journalled 
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in brackets k that may extend the full length of one face-board e. 
The brackets k are mounted upon angle or like brackets secured 
to the face board e. Further, the brackets are adjustable to and 
from the wharves so.as to cause the cord to have greater or less 
contact with the latter as may be required, and may be after- 
wards locked in position. Fig. 3 showsa form of spindle designed 
to obtain a more positive grip of the cord or band. To this end 





with crank-shafts in one piece. As the several corresp gz 
parts constituting a shaft in accordance with this invention hav 

exactly the same dimensions, they are interchangeable ; and in 
case of rupture of a part, or of its running hot or becoming 
injured, it is not necessary to replace the whole shaft, it being 
only necessary to remove the damaged, broken, or objectionable 
part and replace it by a new one. (Accepted December 7, 1904.) 


TEXTILE MACHINERY. 


1913. J. Barbour and W. 5S. Suffe Belfast. 
Drawing and Roving-Frames. [4 a 26, 









1904.—This invention relates to improvements in push-bar draw- 
ee and roving frames of the class in which the gill-bars are so 
actuated and controlled as to be guided in their prescribed course, 





the wharve is ‘made in two = 1,2. A stationary part m is 
also rigidly fixed on the spindle, and this and the part /' are pro- 
vided with a ve and projecting portion respectively designed 
to engage with each other, whilst a spring o is mounted on the 
spindle so as to tend to press the part /1 towards the part /, and 
grip the driving cord between them sufficiently to insure a positive 
drive. A guard or fence p may be arranged in front of each wharve 
to prevent the band coming out of contact with the latter. The 
part J! may be fixed and the part / loosely mounted on the spindle, 
a weight also being gosely mounted on the spindle above the 
eee tending to press the latter constantly towards the driving- 

nd. In this casé the spring would be dispensed with. 
(Accepted December 7, 1904.) 








Tux Unrrep States Navy.—The United States Navy 
Department has opened tenders for 7828 tons of armour- 
plate for the battleship New Hampshire and the new 
armoured cruisers Montana and North Carolina, the con- 
struction of which was recently authorised by Congress. 
Proposals were submitted by the Midvale Stee Company, 
the Carnegie Steel Company, and the Bethlehem Steel 
Company. The pro} of the Midvale Company was 
the lowest by more than 100,000 dols., while the tenders 
of the Carnegie and Bethlehem Companies were identical, 
except that the Carnegie Company did not submit a 
tender for 94 tons of bolts and nuts, as provided by the 
specifications. The tender of the Midvale Steel Company 
for the battleship amounted to 1,405,662 dols., and for 
each armoured cruiser, ms wn “7 as an gre: 

te of 3,128,784 dols. e tender of the Carnegie 
oaths a as follows:—For the battleship, 1,462,560 
dols.; and for each armoured cruiser, 871,080 dols., making 
an aggregate of 3,204,720 dols. No decision has been 
arrived at at present as to the award of contracts. 
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ALTERNATING STRESS TESTING- 
MACHINE AT THE NATIONAL 
PHYSICAL LABORATORY. 


By T. E. Stanton, D.Sc., M. Inst. C.E., 
Superintendent of the Engineering Department. 


Ow1ne to the generally recognised importance of 
a knowledge of the resistance of materials under 
alternating stresses, and the necessity of further 
research on the subject, the committee of the 
National Physical Laboratory decided that a testing 
machine for carrying out such experiments should 
form part of the equipment of the Engineering 


Department. The machine here described was 
designed, and having been a ved by the 
Director, Dr. R. T. Glazebrook, F.R.S., it was put 


in hand, and has recently been fitted and erected 





of the specimens was obtained. The method 
adopted was that of employing a rotating crank 
to cause periodic motion of a reciprocating mass 
by means of a connecting-rod, the specimen under 
test forming the connection between the recipro- 
cating mass and the cross-head ; so that an alter- 
nating force was produced in it, depending on the 
magnitude of the mass and the speed of rotation 
of the crank. The machine consisted essentially 
of a single-balanced crank, which operated two 
reciprocating equal masses in the same vertical 
plane, to one of which was attached the specimen, 
whose motion was vertical ; the other, whose motion 
was horizontal, being utilised to keep the kinetic 
energy of the system, and therefore the speed of 
rotation, constant. 

As experiments on uniformly distributed stress 
are undoubtedly of far higher value than those on 
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in the workshop of the department, the bed-plate 
and the crank-shaft being the only parts which 
were machined elsewhere. 

Experiments on the effect of alternating stresses 
were first made by Wohler,* whose experiments 
were subsequently repeated by Spangenburg* in 
1874. Sir Benjamin Baker has also publishedt the 
results of experiments, made in some cases by simple 
bending, and in others by Wohler’s method, which 
consisted in the rotation of a bar to the end of 
which a definite bending moment was applied, and 
which is obviously the simplest and most easy 
to carry out. More recently a machine has been 
constructed, and a. most valuable series of ex- 
periments made by Reynolds and Smith,{ in 
which for the first time direct tension and 
compression uniformly distributed over the section 


* Zeitschrift fiir Bawwesen, 1870-1874. _ 
t+ American Society of Mechanical Engineers, 1886. _ 
+ Philosophical Transactions, Royal Society, vol. clcix. 








bending, in which the maximum stresses exist at 
the surface of the specimen only, and their real 
values are difficult to determine, it was decided to 
adopt the method of Professor Osborne Reynolds in 
the design for the National Physical Laboratory 
machine, with the modification that four cranks 
operating four specimens should be employed 
instead of one. By introducing this modification 
a machine could be made, the moving parts of 
which would be perfectly balanced, the speed of 
rotation practically constant, and which would 
allow of the comparison of four different qualities 
of material under exactly the same stress conditions 
throughout the life of the specimens. The import- 
ance of this last condition will be readily understood 
when the difficulties are considered of obtaining an 
exact comparison between the resistances of various 
specimens which have been tested separately, 
involving as they must the greatest care in speed 
regulation to obtain the same stresses in each trial. 
The chief objection to this four-cranked arrange- 








ment was that it practically entailed the horizontal 
motion of the masses, but it was hoped that the 
consequent frictional effects could be made so small 
as to be negligible. A further advantage lay in the 
fact that with the four cranks the method of balanc- 
ing could be made independent of the ratio of the 
crank-arm to the connecting-rod, so that a length 
of crank-arm could be adopted which would enable 
experiments to be made at considerably lower 
speeds than those obtained by Reynolds and Smith, 
which were in no case lower than 1300 per minute, 
the experiments of Wohler and Sir Benjamin Baker 
being made at about 60 revolutions per minute. 
Further, the results of the high - speed trials, 
ranging from 2400 to 1300 alternations per minute, 
showed that, for a given range of stress, the life of 
the specimen depended largely upon the period of 
the alternation, so that it was considered most 
desirable to extend the observations to speeds 
which are more commonly obtained in practice. 

Some of the details of the machine are given in 
Figs. 1 to 5, and a general view in Fig. 7, page 202. 
The general arrangement of cranks and connect- 
ing-rods will be apparent from the diagram in 
Figs. 1 and 2, in which 8, 8, 8,8 are the four 
specimens with the attached masses M, M, M, M. 
It will be seen that the machine consists of two 
independently-balanced systems on the same crank- 
shaft, each system being made up of two cranks 
placed at 180 deg. to each other, with the connect- 
ing-rods, crossheads, and specimens on opposite 
sides of the crank-shaft, as indicated in the eleva- 
tion of Fig. 1. This will, of course, involve the 
use of ‘‘ split” connecting-rods on one side, as 
indicated in the plan. In such a system, however 
short the connecting-rods may be, there is obviously 
no resultant force on the shaft provided 

(a) The reciprocating masses are exactly equal. 

(b) The crank-shaft is balanced in itself. 

(c) The inertia effect of the ‘‘ split” connecting- 
rods is exactly equivalent to that of the correspond- 
ing centre rod. 

It may be remarked that condition (c) is not 
satisfied by mere equality of mass of the rods, but 
it is also necessary that the centres of percussion 
of the ‘‘split”” and centre rods should be similarly 
situated in each, or otherwise the balance will not 
be perfect. In the present case the rods were 
so designed that this condition was satisfied. It 
was found after completion, by experiments on the 
time of oscillation of the rods, that the centre of 
percussion was situated about three-quarters of an 
inch beyond the crank-pin centre. It was there- 
fore necessary to adjust the distribution of the 
material in the rods so as to make the centre of 
percussion coincide with the crank-pin centre, and 
thus fulfil the further conditions that there should 
be no ‘‘ surging” moment on the frame, and no 
fluctuating turning moment on the shaft, due to the 
inertia of the rods, which at the high speed of 
rotation would have been serious.* 

The cranks of the second system are placed at 
right angles to those of the first, so that the kinetic 
energy of the reciprocating parts shall be approxi- 
mately constant, thus keeping the fluctuations of 
speed during a complete revolution of the shaft as 
small as possible. 

Details of the Machine.—The crank-shaft is a mild- 
steel forging, completely balanced in itself, as will 
be seen from the diagram. The main crank-pins 
are 3 in. in diameter, 4 in. long, and have a 2-in. 
radius, so that, allowing for a total weight of 130 1b. 
attached to each crank-pin, the intensity of pres- 
sure on the surfaces has a maximum value of 858 Ib. 
per square inch at 1100 revolutions per minute, 
which is the maximum speed at which the machine 
is used with the present crank-shaft. For the ex- 
periments at speeds varying from 1100 revolutions 
per minute to 2000 revolutions per minute a crank- 
shaft of smaller throw will be employed. 

To lubricate the crank-pin journals, a hole is 
bored through the centre of each end of the shaft, 
passing through the crank-webs to the centres of the 
three crank-pins on either side, the oil being fed 
under pressure to each endof the crank-shaft through 
stuffing-boxes fixed to the bed-plate. The pressure 
head of the oil-supply, which is derived from an 
overhead tank, is 14 ft.; a cam mechanism is 
employed, which admits the oil every half minute, 
as continuous forced lubrication was found not 
necessary. 

As it was of fundamental importance to keep 
down the weight of those moving parts which did 


* “ Perry’s Steam-Engine,” Cap. 29. 
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not affect the stress on the specimen, the connecting- 
rods and main cross-heads were made as light as 
possible, the rods being built up, as shown in 
Fig. 3. The main cross-head consisted of a hollow 
gudgeon-pin 2} in. in external diameter, fitted with 
cast-iron slipper-blocks working in cast-iron guides 
on each side. The lubrication of the cross-head 
journals was effected by fixing an oil-drip over the 
recesses in the connecting-rod brasses, which proved 
a very satisfactory arrangement. 

The secondary cross-head, which formed the mass 
whose inertia produced the stress in the specimen, 
was also fitted with cast-iron slipper-blocks and 
with cast-iron flitch-plates symmetrically bolted on 
either side of the centre, so that the total mass 
could be varied according to the stress required 
(Fig. 4). To reduce the friction of these secondary 
cross-heads due to their weight, oil was supplied 
under pressure to the lower surface of the slipper- 
blocks. 

The form of the specimen was practically the 
same as that adopted by Reynolds and Smith, con- 
sisting of a turned bar of the material under test, 
5 in. long and ? in. in diameter, cut down in the 
centre to } in. in diameter for a length of } in., 
the two ends being screwed } in. Whitworth to 
fit the holders (Fig. 3). 

In fixing the specimen into the machine, great 
care is necessary that no torsion shall be applied 
to it, as this would certainly affect its ultimate re- 
sistance. To insure this condition, it is first 
screwed into the fork of the main cross-head, and 
locked with a nut. The long nut at the other end 
(Fig. 3) is then run back to the secondary cross- 
head, and locked to it by the pin P. The specimen 
is then rigidly coupled to the long nut, which is 
split at its forward end, by means of the two screws 
shown in the section. 

A matter of considerable importance was the 
devising of some form of clutch: which should 
come into action the instant the specimen was 
fractured, and so keep the secondary cross-head 
in motion ; as, apart from the damage to the 
machine, it is obvious that if one cross-head is de- 
tached, the whole mechanism would be thrown out 
of balance, with the risk of affecting the stresses on 
the remaining specimens. 
dition was that warning should be given when 
fracture had occurred, so that the time and counter 
readings could be observed, and the broken speci- 
men replaced. The method finally adopted is 
shown in Fig. 5. The slipper-blocks in the secondary 
cross-heads are bored out and fitted with solid 
pistons and rods, the latter being coupled to the 
slipper-blocks of the main cross-head. India-rubber 
buffers are placed on either side of the pistons, 
with very small clearance, as it is well known that 


specimens under alternating stresses break without | 


permanent extension or contraction. To give 
warning of the fracture of a specimen, four small 
bell-crank levers are attached to the bed-plate, in 
such a position that on the fracture of any speci- 
men the slight displacement of the secondary cross- 
head due to the compression of the buffers brings 
it in contact with one arm of the lever, the other 
arm dipping into a mercury cup, and completing an 
electrical circuit, which rings a bell. This arrange- 
ment was found to work quite satisfactorily. 

The machine is driven by a Mather and Platt 
electric motor, mounted on the same bed-plate, 
and coupled direct to the crank-shaft by a modified 
Oldham coupling. The motor is provided with a 
speed regulator, by means of which the speed can 
be varied in steps from 500 to 2000 revolutions per 
minute, and with a carbon resistance for regulating 
the speed between any two steps. By this means 
the fluctuation of mean speed for any trials can be 
easily regulated, so as not to exceed 1 per cent. 
A speed-indicator is attached to the crank-shaft of 
the machine, and a counter giving total revolutions 
to the shaft of the motor. 

The main bed-plate carrying the machine and 
motor is suspended by four }-in. steel rods 
from cross-girders above, there being perfect free- 
dom of the whole arrangement as regards lateral 
movement, and hence any slight want of balance 
in the moving parts can be immediately detected. 

The whole of the oil supply for lubrication is 


derived from the overhead tank, a simple form of | 


sight-feed lubricator being adopted for the main 
bearings and slipper-blocks, the method of distribu- 
tion being indicated in Fig. 7, above. 


from (he machine is collected in a tray under it, 
and is used again after being passed through a 
steam purifier. 


A further essential con- | 


The oil! 


The Friction of the Machine.—This is found to be 
considerable on first starting, owing to the low 


parts become warmer, the resistance diminishes, 
attaining a practically steady value in from 30 to 
40 minutes from the start. 

As itis evident that the maximum force produced 
in the specimen at either dead point will consist 
of the force due to the inertia of the secondary 
cross-head, zlus the force of friction of the cross- 
head on the guides at these points, it became 
necessary to determine the value of this friction, so 


men might be estimated. 


sistance of the machine of the pressures on the 
crank-pins. To do this two trials were made at 
the same speed, in one of which the total weight of 
the secondary cross-head and its attached masses 
was 23 lb., and in the other case 46 lb. Careful 
measurements, however, failed to indicate any 
marked difference in the resistance in the two 
trials: a result which is in accordance with those 
of Mr. Tower and others for completely-lubricated 
journals. 

The determination of the friction of the secondary 
cross-heads became, therefore, comparatively easy, 





and was done in the following way :—A series of 
trials were made, in which the power required to 
drive the machine at varying speeds was mea- 
sured. The secondary cross-heads were then de- 
tached, and a similar set of trials made at varying 
speeds, and the power measured. 
two curves of power on a speed-base, the curve of 
power required to drive the secondary cross-heads 
is obtained by taking the difference of the ordinates 
of the other two curves. The results are given in 


of the speed—1.e., their resistance is proportional to 
the speed. The total power appears to vary asa 
power of the speed lying between 1.5 and 2, indi- 
cating that the resistance of the journals follows 
the same law as that found by Mr. Tower in his 
experiments—1.e., a resistance varying as the square 
root of the speed. 


with that found for journals running in an oil-bath 


the machine, which amounts to approximately three 
horse-power at 800 revolutions per minute, may 
appear high, a consideration of the extent of the 
lubricated surfaces, which consist of a projected 





total area of 486 square inches for the cross-heads, 
| will show that the amount is not excessive. 

The Stresses in the Specimens.—From the result of 
the friction trials it follows that since the resistance 
of the secondary cross-heads is proportional to the 
speed, this resistance will be very small when the 

| stresses reach their maximum values in the neigh- 


temperature of the journals ; but as the moving | 


that its effect on the resultant stress on the speci- | 


The first step was to find the effect on the re- | 


Fia. 7. 


Plotting the 


the table annexed, and show that the power required | 
forthe cross-heads varies approximately as the square | 


The fact that the law of resistance agrees fairly well | 


is evidence of the satisfactory nature of the lubrica- | 
tion ; and although the net power required to drive | 


area of 106 square inches for the journals, and a| 


| Results of Fricticn Trials. 


| 
} 


Power Absorbed in 


Machine with Resistance of 


Complete Machine. Secondary Cross- 




















heads Detached Secondary Cross- 
n heads. 
Horse- Horse- . Horse- 
Speed Power. Speed. Power. Speed. Power. 

559 1.98 585 1.57 550 0.56 
€02 2.25 657 1.81 600 0.61 
672 2.55 751 2.16 700 0.77 
757 3.07 810 2.44 800 1.04 
807 3.46 853 2.62 900 1.38 
891 4.21 888 2.88 


bourhood of the dead points, so that the only force 
on the specimen which need be considered is that 
due to the inertia of the cross-heads. 

As in the case of this machine, owing to the rela- 
| tively large value of the crank-pin radius, which is 
one-sixth of the length of the connecting-rod, the 
;Motion of the cross-heads is not approximately 
| Simple harmonic, as in Reynolds and Smith’stesting- 
| machine, it becomes necessary to determine the 
effect of the consequent fluctuations of speed on 
the inertia forces. This has been investigated (see 
' Appendix), the result of the calculations showing 





— 


that these effects are sufficiently small in value 
to be neglected, and that the maximum tensile 
force on the specimens may be taken as 


Ww, r 
= or ( 1+ 1 ) pounds 


maximum compressive force on the speci- 








}and the 


| mens as 
WwW r 
2 - 
5 er ) ) pounds, 
where 
W = weight of secondary cross-head and its attached 
masses in pounds. 
r = radius of crank-pin. ; 
w = mean angular velocity of crank-shaft estimated 
from the counter. — 
l = length of the connecting-rod. 
From this it will be seen that the maximum 





| tensile stress is 1.4 times the value of the maximum 
|compressive stress, which is approximately the 
ratio of the stresses in the piston-rod of an ordinary 
| reciprocating steam-engine. In the case of the 
small-throw crank-shaft which is to be fitted to the 
present machine the stresses will be practically 
| equal in value, and it is hoped that a comparison of 
the results obtained in the two cases will throw 
| considerable light on the effect of the range of 
| stress on the life of the specimens when the values 
of the limiting stresses are varied. 


APPENDIX. 

The Acceleration of the Reciprocating Parts of the 
Machine.—As in this case the motion of these 
parts cannot be treated as simple harmonic owing 
to the obliquity of the connecting-rod, it becomes 

| necessary to discuss the effect of this on the speed 
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of rotation of the crank-shaft and on the accelera- 
tion of the reciprocating parts. 

With the ordinary notation, and adopting the 
usual approximation as to the smallness of the 
angle of obliquity, the acceleration of the specimen 
attached to any crank may be written 
av [.: sin 26 v2 cos 2 6 

: (sine + 3) + : (cos 6 + or ): (1) 


where V is the velocity of the crank-pin and n 


In ordinary steam-engine practice it is usual to 
assume that V is constant, so that the expression 
(1) reduces to its second term. In the case, how- 
ever, in which the ratio of the mass of the recipro- 
cating parts to that of the revolving parts is con- 
siderable, it is possible that the fluctuation of V 
might be important. To find the extent of these 
fluctuations in the present case it will be necessary 
to obtain the equation of motion of the shaft and 
deduce the relation between the actual speed and 
the time, as it must be remembered that the only 
experimental speed observation is taken from the 
counter, and merely gives the time of one revolu- 
tion. Thus if T be this time in seconds, the mean 


angular velocity w,, of the crank is + ; but it is 


obvious that the actual value of the angular velocity 
might vary within wide limits during the time of a 
revolution in some cases. 

To obtain the motion of the crank-shaft during 
a revolution, we may, for simplicity, suppose the 
whole mechanism to consist of two cranks at right 
angles with reciprocating masses of twice the 
amount of the actual case. Thus in the élevation 
of one crank system in Fig. 1 it is clear that each 
rod exerts precisely the same moment on the crank- 
shaft as the one on the opposite side. 

Also, since the machineis motor-driven, the driving 
effort may be assumed equal to the moment of the 
frictional resistances, so that the inertia forces on 
the crank-shaft are all that need be considered, and 
its motion is therefore given by the equation 





I a* 0 + we [ (2 + 1 gin 2.0 (sin 0 — cos 6) + _1 
dts g \ n 2 n? 
sin? 2 6 | ee | 1 sin 2 0 (sin @ + cos 6) + 1 69320 


Jae lon 


(sin @—cos 0) + * sin? 0 cos2 0} (S7)]- oe. 4 
né dt 


where 
I = moment of inertia of the revolving parts of the 
mechanism. 
W= the whole weight of the reciprocating parts of 
either system. 


2) 


r = Crank-pin radius. 
@ = angle which the after crank makes with the line 
of centres. 
Writing 
JS ()=14 ‘ {1 + sin 26 (sin 0 - cos 6) + 
. n 
1 mee | 
On? sin 20; ° 
equation (2) becomes 
d Bx 14d0]_ 
dt Li /} a |r 
or 
f \3d0 _ Wr?\i e 
if (et ae = (14 9 (3) 
where 


@, is the value of o , when # = 0. 


Again, if time be reckoned from the instant at 
which the after crank is on the inner dead centre, 
and in equation (3) terms involving the square of n 
are neglected, the relation between the position 
of the after crank and the time is seen to be 


r Wr? Pr sin 20 | 
6 + 4 0 pos me 
3n@1l+wer) en + cos 6)(1 2 ) a 

(4) 


Now when 6=2 7, t=T, the time of a revolution, 
and substituting these values in equation (4) 
i = af 
that is, ) the angular velocity at the inner dead 
point has the same value as the mean angular velo- 
city determined by the counter. 

In the case of the present mechanism the calcu- 
lated value of the moment of inertia of the revolv- 
Ing parts was : 


= wy t 


1.08, 


and the weight of the reciprocating parts W, which, 
48 mentioned above, must be-taken as the total , 


weight of the reciprocating parts of one balanced 
system of the mechanism, was 206 lb., the corre- 


sponding value of ze being 0.176. 
¢ 


Using these values, the fluctuations of angular 
acceleration, angular velocity, and angular dis- 
placement throughout the revolution can be cal- 
culated, their amounts for the case considered being 
very small. 

To determine the values of the stresses on the 
specimens of the after-crank system throughout a 
revolution the expression (1) for the acceleration 
may be written in the form 

ad? 6 sin2 @ d6\? cos 2 6 

r oonanth 

ae ; )+r( 9?) (cos @ + = ) 
and its values calculated by the use of equations (2) 
and (3) for a series of values of 6. The stresses on 
the specimens of the forward crank systems can be 
easily deduced from the same values. 

The two curves of stress may then be plotted on 
an angle base, which, again, may be transformed to 
a time base by the aid of equation (4). This has 
been done in Fig. 6, the two curves being plotted 
with the cranks in the same phase for purposes 
of comparison, and from which it will be seen 
that the stress curves in this case do not differ 
very appreciably from those which would be 
obtained if the angular velocity of the crank-shaft 
were constant, the chief difference being that the 
maximum value of the compression does not occur 
at the outer dead point, but at approximately 
170 deg., and its value is 1 per cent. higher than 
that due to a uniform speed of rotation. 


(sin 6+ 





BROKEN-STONE ROADS. 
By Reoernatp Ryves. 
(Concluded from page 77.) 

ImportANT as the study of meteorology is to good 
road-making, geology may be said to be the basis of 
the art of making and maintaining roads, strati- 
graphical geology the more important in their 
making, and petrology in their maintenance. 

The nomenclature of road stones is very con- 
fusing. A stone may be called by any one of 
several definite names, and may be included in 
several classes under indefinite names. Words 
used by geologists to describe certain rocks are 
made by technical experts to cover whole classes 
of rocks. The use of the word ‘‘granite” has 
already been referred to; ‘‘trap” and ‘‘ bluestone ” 
are other examples of words used vaguely ; 
‘*syenite ” may be that stone or some other. The 
terms as used by geologists, on the other hand, 
although they do overlap a good deal, have at 
least the merit that each word represents certain 
definite bodies or combinations of definite bodies ; 
while predominance of any particular constituent 
can be expressed in several ways. 

It is worth while to note what some of the 
principal stones are, and where they are found. 

Syenites occur in Mid- Wales, Guernsey, Alderney, 
Sark, and Charnwood Forest ; quurtz-syenites 
(‘‘hornblende granite”) at Buttermere and Mount 
Sorrel. There are diorites in Warwickshire and in 
Guernsey, and diabases in the Lake District, Corn- 
wall, and the Caldecote Hills. Felsite is found at 
Bardon Hill (Leicestershire), and quartz-felsite in 
the Caldecote Hills and at Threlkeld, in Cumber- 
land, while much of the West Country elvan is quartz- 
felsite (also called ‘‘ quartz-porphyry”). The name 
‘*elvan”’ is, however, applied to other rocks, such 
as micro-granites, also met with in Cornwall, and 
similar to those of Guernsey. Quartz-diorite is met 
with in Penmaenmawr (mountain), North Wales, 
at Seathwaite (Lake District), and in Jersey. 
Amongst basaltic rocks, some of which would 
be called basalts, and others dolerites, are the 
Rowley Rag and Clee Hill Ddhu stones (both also 
called olivine-diabase), and the whinstone of the 
North Country. The last, which occurs in the 
well-known ‘“‘sills” as well as in ‘‘ dykes,” is a 
very good road metal, with a ferruginous detritus, 
and must not be confused with other stones 
locally called ‘‘whinstone” ; for instance, certain 
calcareous concretions and chert, in the South of | 
England. 

The sedimentary rocks are best studied according | 
to their geological age, since, with some exceptions, | 
the newer strata are the farther removed from im- | 

rtant sources of supply, are softer, and such | 
eds of good rock as do occur in them are usually | 








of very moderate thickness. As we recede, then, | 


from the areas of great disturbance and the great 
masses of ancient rocks towards the east and south- 
east of England, we must value more highly any 
good stone that we find, and be more lenient to the 
use of inferior stones. This accounts for Kent being 
in the second rank of limestone-producing counties. 

The Cambrian rocks supply quartzites such as 
those of the Lickey Hills, and, in Cornwall, 
silicious rocks, which have been erroneously called 
‘* greenstone.” Quartzites, even when metamorphic, 
are conveniently classed with sedimentary rocks for 
our pu In the Silurian system a usually 
impure limestone, the ‘‘ Wenlock limestone,” may 
be noticed. Many of the sandstones of the Old Red 
Sandstone system have been used locally, as well as 
the concretionary masses called ‘‘ cornstones,” and 
some quartzose conglomerates. Of about the same 

riod (Devonian) are the Plymouth and Torquay 
imestones, which are much used. 

In the carboniferous system the carboniferous 
limestone is important both in character and in its 
distribution. It is besp developed as a true lime- 
stone in the Peak District and the Lake District, is 
of some importance in both North. and* South 
Wales, and even more so in the Mendip Hills, which 
serve a wide stone-hungry area. It is much used 
for roads, and some of it is very material. 
Sometimes, as in Leicestershire, it is,dolomitic (a 
muguesian limestone). In the carboniferous system 
we also find such stones as‘the ‘‘ Cefn sandstone ” 
of the millstone grit. The new red sandstone 
(permian and triassic) rocks furnish stones suitable 
fur building rather than road-meta!l; but there are 
permian dolomites in Derbyshire, Nottinghamshire, 
and Yorkshire (the magnesian limestone) ; while the 
Bunter beds furnish pebble-beds and conglomorates, 
chiefly of quartzite pebbles, which are much used 
for by-roads. In Somerset the usual sandstone of 
the keuper is, in certain beds, represented by a 
hard limestone. 

The jurassic system is of special. interest, since 
it lies outside the areas of igneous rocks, reaches 
from the northern coast of Yorkshire to the coast 
of Dorset, and is bordered on the east side by 
newer and usually very stone-hungry strata. The 
stone centres of Leicestershire and the Mendip 
Hills lie close up to it on-the ‘‘hard” side. The 
jurassic stones are almost all calcareous, and are 
usually oolitic in structure. Typical rocks in this 
system are the ‘‘marlstone,” of the middle lias, 
which occurs at Edge Hill, Belvoir Castle, and, 
as ‘‘moolham stone,” near Yeovil. The ‘ Lin- 
colnshire limestone,” which has been much used, 
is sometimes ferruginous. The ‘‘ Kellaways rock” 
is a sometimes ferruginous calcareous sandstone. 
The ‘‘Fuller’s-earth rock” is a marly or earthy 


limestone. A calcareous sandstone occurs in 
Somersetshire. ‘‘ Forest marble” is a usually 
oolitic, durable stone, locally called ‘‘ Yeovil 


marble.” The ‘‘cornbrash” is a variable lime- 
stone, sometimes ferruginous in the Midlands, 
marly or rubbly in Yorkshire, and shelly in Oxford- 
shire. In Dorset and Somerset it loses its oolitic 
character. The above jurassic rocks are in the 
lias and oolitic series. In the coralline beds cal- 
careous sandstones, of which the ‘‘ greystone” of 
Yorkshire is an example, are met with, and occur 
also in the south, from Oxfordshire to Dorset ; 
calcareous sandstones are also worked in the 
Purbeck beds. 

The next step brings us to the cretaceous system, 
which occupies considerable areas in Yorkshire and 
Lincolnshire, and, with the exception of the newer 
formations of the London and Hampshire Basin and 
some fenland, is the predominant system of that 

rt of England south-east of a line drawn from 

ing’s Lynn through Ely, Aylesbury, Devizes, and 
Dorchester. It is poorly supplied with stone. In 
the Wealden area, far from all older and harder 
formations, occur the calcareous sandstone known 
as ‘* Tilgate stone” ; a ferruginous sandstone (near 
Tunbridge Wells) ; a shelly limestone, sometimes 
called ‘* Sussex marble,” in the Weald clay ; and 
some calcareous grits and limestones of local im- 
portance. In the lower greensand is the hard 
silicious stone called ‘‘Kentish rag.” The Carstone 





is a ferruginous grit, the Sevenoaks stone is chert, 
and the Ightham stone a hard grit. Similar 
rocks occur in the corresponding strata north of 
the Thames Valley, and in the eastern counties. 
In the chalk proper flints occur, abounding in the 
upper beds, and are largely used for roads. In 
some places fairly hard limestone is found in the 
chalk, such as Totternhoe stone and Beer stone. 

The tertiary and quarternary strata, almost con- 
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MOTOR-DRIVEN TANDEM AIR-COMPRESSOR. 
CONSTRUCTED BY MESSRS. ANGUS MURRAY AND SONS, ENGINEERS, GLASGOW. 
(For Description, see Page 210.) 
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Fig. 3. 
fined to the Thames and Hampshire basins and | ; ) 
their neighbourhoods, furnish but little hard stone. ~~ siemens 
There are, however, hard conglomerates (Hertford- | 
shire puddingstone) in the Woolwich and Reading | 
beds, chiefly consisting of flint pebbles in a silicious 
matrix. Ironstone has been used in Kent, and | 
some gravels in the Bagshot beds. Portions of the 
Bagshot beds, sands which have become indurated 
and hard, survive in the form of Greywethers on 
the chalk downs of Wiltshire and Berkshire. 

In still newer strata gravels and shingle beds, 
and occasionally limestone, are met with. Men- 
tion must also be made of the valuable materials, 
in the form of boulders and shingle of hard rock, | 
which have been taken to many parts of the| 
country through the agency of ice of ‘‘ recent” age. | 

In France, parts of the United States, and other | 
countries, where there is not the same faith in 
natural selection as in these islands, recourse has 
been had to direct experiment by the road adminis- | 
trations. The Department of Roads and Bridges | 
in France introduced the method of testing the pro- | 
bable wear-resistance of stones by means of the | ES : = 
‘* Deval” machine, in which pieces of stone are | og Stas /---.----f}-_—— 
thrown from end to end of 1 revolving drum, and | c Air 
the detritus so formed, or a certain part of it, is | A- 
weighed. Similar experiments have been made by 
individuals in this country. 

The Massachusetts Highway Commission have a 
laboratory on similar lines to the French. The pieces | 
tested are of the same size as those in use, and the | 
amount of wear is usually taken by differences. | 
The crushing strengths of blocks are taken when | height measured. Cementation tests are made with | ordinary room. The test is made by keeping a 
desiccated at 40 deg. Cent., and when saturated with |the detritus from abrasion tests, or the same| weight of 1 kilogramme dropping repeatedly from 
water. Wear resistance is tested by the ‘‘ Dorrey ” | material got more quickly by putting hammer-heads | a height of 1 centimetre on to the briquette until 
machine, in which a pair of specimens are applied |into the drums with the stones. The briquettes | the bond of cementation is broken, the number of 
one to each side of a grinding disc, and the loss of | are made by hydraulic pressure, and are dried in an | blows being automatically counted. 
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STEAM FIRE AND 


SALVAGE BOAT. 


CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, LTD., ENGINEERS, GREENWICH. 


(For Description, see Page 210.) 
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The following table gives averages of a consider- 
Se wee 


able number 


Specimen. 


Hornblende granite 
(quartz-syenite) 
Diabase oe 


Basalt Sa ps 
Diabase (coarse) . . 


Diabase hyry e.| 
Olivine diabaes 1s ol 
Felsite ee +o 

** Silicious sandstone ” . . | 
Metamorphic sandstone 

Schist a ‘ oe 
Limestone. . “ vol 
Granite ee a 
Gneiss es we oe 
Erratics (field stones) .. 


Grit 
Chert 


Coefficient 


| Cementa- 
| tion 





of Wear Remarks. 
Resistance. Value. 
34 46} 
19 34 Many speci- 
mens, 
244 16 | 
18 13 One speci- 
men, 
154 17 One test. 
29 _— } 
15 52 | 
164 1l4 |Two tests. 
15 — | 
ll 16 | 
1 15 | 
12 8} 
ll | 10 | 
ll | 173 Many speci 
mens. 
11 _ 











Comparing the table with the results of ex- 
perience, it is evident that the information which 
such tests give is very valuable. 

The choice of a binding material is frequently 
affected by the kind of stone employed. hen a 
stone wears to a slimy mud, sand or grit, or chips 
of silicious rock are better binders than a clayey 
material ; when, however, sand or grit is the chief 
or sole detritus, clay isa better binder than sand. 
On main roads clay should never do more than fill 
the interstices between stones, or stones and chips 
which are jammed tightly together. On a road 
which is regularly swept and sometimes watered, 
more importance may be attached to the binder as 
a packer, and less to its direct effect upon the 
traffic. Sometimes more than one kind of binder 
may be used ; for instance, a cheap local material, 


i- | with cheap stone in the lower layer, and a little of 


just the right material for the stone used as a 
wearing layer. 
It is cheaper and easier to make a road with a 


| good deal of clayey or marly material, than to make 


it of solid stone with binder crushed in at the sur- 
face ; and as the road made with clay consolidates, 
the superfluous clay may gradually be removed. 
But such a method is not suitable for main roads 
with much traffic, on which the camber must be 
more accurately adjusted, the pieces of stone must 
be jammed tightly together, and the whole crust so 
compacted that the area of subsoil on which a 
wheel rests is as large as possible. Given a certain 
kind of stone as most suitable or economical on any 
rticular road, the engineer can let his choice of 
inder be influenced by the way he intends to treat 
the road. 

On by-roads, return to a normal state after stress 
of weather must be more automatic, and the de- 
tritus such that, after drizzly weather, it is capable 
of being rolled down into a good surface again by 
the traffic as it dries ; heavy rains being relied 
upon to remove the detritus from time to time be- 
fore it becomes very fine dust or mud. Usually, on 
a by-road, conditions of cost and want of time for 
attention reduce the problem of maintenance to 
the mitigation of, say, one predominant evil in 
winter and one in summer. Where water can 
easily be got, and roads are much exposed to the sun, 
it would sometimes pay to give gravelly by-roads 
a good soaking, rather than let them come to pieces 
in a drought. 

Descriptions of foreign practice in maintenance 
of roads convey but little real information, unless 
the climate and the construction of the road are 
well understood ; but there are some points in con- 
struction which are suggestive. In Saxony, 
where the State issued a carefully drawn-up set 
of instructions many years ago, main roads have 
usually been made with a Telford pavement 
some 5 in. or 6 in. deep, a packing layer rolled 
in in a dry state, and a top layer some 3$ in. or 
4 in. thick, well watered during rolling. Roads of 
less importance have been made with a layer of 
rather large broken stone instead of the Telford 
pitching ; and many by-roads of sand and gravel, 
with a top layer of selected gravel or hard stone. 
In Switzerland, Telford pavement has been much 
used, except on rock. In Lucerne, 8 in. or 9 in. of 
rubble or river shingle have been used as founda- 
tion, with several inches of gravel topped by a layer 
of hard stone. The Tyrolese and Bohemian roads 
have had as much as 10 in. of foundation, with 6 in. 
of road stone. In Denmark, both Telford and 
gravel foundations have been used, and stone as 
small as 1} in. in size for the top layer. In Massa- 
chusetts, the use of Telford pavement was recently 


given up (perhaps not definitely abandoned) ; but 
there the thickness of metalling has usually been 
small. 


In New Jersey, a Telford pavement has been used 
where the subsoil is clay, say 5 in. pitching and 
3 in. metalling, and clay has been mel as a binder, 
sometimes laid upon the pavement before the 
broken stone. The State highways of Massa- 
chusetts were at first made in three courses: a 
bottom course of 14 in. to 24 in. material, the next 
4. to 1} in., and a top layer of screenings. 

ecently two courses only have been used of $ in. 
to 24 in. material, which has given good results 
when the stone has been uniform in quality. Flat 
road-beds have been used in Germany and Switzer- 
land, while in France the same camber as that of 
the surface has usually been given. In Massa- 
chusetts the camber of the bed has sometimes been 
the same, but usually less than that of the surface. 
A convexity or camber (of surface) of one-fortieth 
of the width of carriage-way is very usual in many 
countries ; one forty-fourth may be noticed as oc- 
curring in France, one fiftieth in Germany, and one 
forty-eighth in Massachusetts. When considering 
camber on less-important roads, it must be remem- 
bered that, generally, weathering roads tend to 
become more convex, and narrowish wearing roads 
less convex. It is not an easy thing to arrive at the 
real costs of road-making, but the following figures, 
from the best sources, are at least approximate. 

In Saxony, a road with a carriage-way 6 metres 
wide may cost as much as 24001. a mile ; or, with 
less material, 1800/. The conversion of a primitive 
road to an ordinary highway has cost 725l.; or, 
to a State highway, 1200). a mile. In France, 
figures for one part gave, for the four classes of 
roads, 2461., 483/., 604/., and 1250/. Other figures, 
for France at large, are 2571., 3541., 6441., and 
9661. per mile. A route nationale may cost as 
little as 13001. a mile, but usually more. 

In Denmark we find so low a figure as 150I. for 
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a cheap by-road, but such roads usually cost much 
more; 5001. would be the cost of a rather ex- 
pensive third-class, or rather cheap second-class, 
road. 9001. is nearly the top limit for a second- 
class, or bottom limit for a first-class road, the cost 
of which may reach some 12001. 

The estimated cost of the local roads which are 
projected under the new law in Spain is 5221. a 
mile. 

In Massachusetts, very short lengths have been 
made at each place as a rule, increasing the costs, 
but seven pieces of road of over 24 miles apiece 
averaged 19101. per mile; ‘‘ reduced” to 165 ft. 
width of hard metalled road. Two portions of over 
5 miles apiece averaged 16501. ; and, generally, the 
costs are being a good deal reduced. An American 
engineer estimates the cost of a road in the United 
States as being twice that of an exactly similar road 
in Germany. 

The cost of maintenance of routes nationales in 
France is put at 881. per mile per annum, and other 
classes, 391., 291., 20L. 121., and even 9/. for a very 
cheap class. The cost of maintenance of Saxon 
roads, without salaries, is 511. per mile per annum, 
and of good country roads, 32. 

The figures for England and Wales do not relate 
to real classes of roads. The average cost of main- 
tenance of rural ‘‘ main” roads in England and six 
Welsh counties in the year 1901 was 63.361., and of 
rural roads not ‘‘ main” roads, 21.2/. per mile (the 
latter in 1900-1901). It is interesting to compare 
the costs of several typical districts. The ‘‘ main” 
roads of Merionethshire, maintained by the county 
(i.e., not urban), cost 17.431.; the county roads 
of Nottinghamshire, 53/.; and those of Gloucester- 
shire, 62/. per mile per annum. In Croydon, 
the main roads maintained by the Rural District 
Council recently cost 3521. per mile per annum, 
and their other roads 1161., but the cost of main 
roads is increasing. In Lancashire there is a 
road which has cost 8001. per mile per annum, 
and one in Yorkshire that has cost more. In the 
mountainous parts of Lancashire the cost is from 
171. to 201., and in Gloucestershire the Rural Dis- 
trict Council’s roads, which include mountainous 
tracks over the Cotswolds, cost 151. In the year 
1902-1903, the maintenance, repair, and improve- 
ment of ‘*main” (County Council) roads cost 
69.521. per mile, and a rather smaller sum was paid 
by county councils to the rural district councils 
for each mile of ‘‘main” road maintained by the 
latter —64.521. 

Comparisons of cost are affected, not only by 
natural and real circumstances, but by the county's 
policy as to what are ‘‘ main” roads, and by the 
extent of their contributions towards the main- 
tenance of other roads. Sometimes such contribu- 
tions are to help district councils to meet the 
expense due to heavy through traffic on certain 
roads, sometimes in order that the secondary road 
system may the better supplement the county 
roads, and sometimes in order to reduce the mileage 
of county roads to a minimum. 

Such considerations suggest the inference that 
country roads have not yet had quite fair play, in 
more ways than one. Should this be the case, roads 
of earth, stone, and water may yet make a fight to 
retain their threatened position, and proposed sub- 
stitutes provide the stimulus which electricity 
supplied to gas, increasing their efficiency from the 
points of view both of those who use them and 
those who pay for them. We have pottered along 
somehow, so far; but it is a long lane that has no 
turning. 





THE MOTOR.CAR EXHIBITION. 


Tue third motor-car show promoted by the 
Society of Motor Manufacturers and Traders was 
opened on Friday last, the 10th inst., at C )lympia. 
The two former Exhibitions in which the Society 
was interested were held at the Crystal Palace, and 
were both most successful, a large number of 
vehicles being shown. The whole control was, 
however, not in the hands of the Society, and this 
appears not to have been quite satisfactory, so the 
executive determined to have the matter entirely 
under their own direction. The result has been 


that there have been. two shows this year; one, 
which we recently noticed, held at the Crystal 
Palace, and a second, with which we are now deal- 
ing, and which will close to-morrow. Whether the 
Crystal Palace or Olympia is the better locale for 
a display of motor-cars is a matter of opinion. 
The former is undoubtedly the more spacious 





and handsomer building, and the fine grounds in 
which it stands offer space for trial runs, in which 

rospective customers may be shown the special 
eetuoen of the various types of cars, untrammelled 
by police regulations. But against this must be set a 
dreary journey by train, with the possible wait in 
a cheerless, draughty station. If there were a 
quick and frequent service of electric railway cars 
from the City and the West End direct to the 
Palace, running, say, at intervals of five minutes 
or less, taking about a quarter of an hour on the 
way, and carrying visitors right to the doors, then 
the Palace might compete successfully with its 
rivals nearer the centre. Such an advance on the 
present uninviting train service may not be within 
the possible bounds of financial success ; but whilst 
Olympia is within a few minutes’ cab-ride of the 
best hotels and restaurants in London, and in the 
centre of the most important residential quarter of 
the Metropolis, it will always possess an advantage 
over more distant rivals. 

Messrs. J. I. Thornycroft and Co., of Chiswick, 
Basingstoke, and Southampton, have, on the whole, 
the largest display in the Show. On their stand in 
the body of the hall they show motor-cars, a large 

trol omnibus, a powerful steam lurry, a petrol 

urry, and other exhibits. In the Annexe they 
have by far the most important stand, on which 
are placed the petrol torpedo-launch Dragon Fly, 
which we illustrated and described last week ; a 
cruising racer, the Nina, to which we also made 
reference at the same time ; two powerful petrol 
marine engines, and asmaller petrol engine. Turn- 
ing to the vehicles in the main hall, we illustrate 
in Figs. 1 and 2, on page 208, a chdssis which 
may be used for an omnibus or a light van. The 
trol engine is of 24 brake horse-power, and has 
our cylinders, 4} in. in diameter with a 5-in. stroke. 
The number of revolutions in ordinary working 
is 1000 per minute. Power is conveyed from the 
engine through a multiple disc clutch to the gear- 
box, which provides four changes of speed, of 3, 
54, 8, and 12 miles per hour, and a reverse of 
2 miles per hour, all changes being effected by one 
lever. From the gear-box to the back axle the 
transmission is by a Hans Renold roller chain. 
The engine is of the usual type, having mechanically 
operated inlet valves and magneto ignition. The 
crank-chamber is of aluminium, and the cylinders 
are all cast separately, the water-jacket being partly 
— by the casting and partly by brass plates. 
his combination facilitates the operation of casting 
and makes a more compact engine. The frames 
are of rolled channel steel, 5 in. by 3 in., and the 
springs are 5 ft. 6 in. long, the exceptional length 
being adopted to give easy running under varying 
loads. he wheel-base is 12 ft. 9 in., and the 
length over all, 22 ft. In the omnibus shown in 
Fig. 3, the passengers will be carried outside and in- 
side in equal proportions. The mechanism of this 
vehicle is admirably finished and designed, as might 
be anticipated from the engineering reputation of the 
makers ; but the body might with advantage receive 
a little more attention in regard to shape and orna- 
mental features, which are undoubtedly crude. 

The steam lurry shown beside the petrol omnibus 
is of 5 tons capacity. The engine and transmission 

ear are of the usual type adopted by the firm, 

ut the engine is of a more powerful description 

than they have usually fitted to this class 
of wagon, having cylinders 4} in. and 7 in. in dia- 
meter with a 7-in. stroke ; it has also flat balanced 
valves in place of the piston-valves for some time 
used. It develops 45 horse-power, This engine is 
not far from double the power exerted by the 
engines of the old 4-ton wagons, and this enables 
any desired speed to be obtained within reasonable 
limits. The principal novelty in the design is in 
the boiler, which is of the locomotive description ; 
a type by which Sir John Thornycroft made that 
great success afloat which so astonished naval 
architects nearly forty years ago; as will be re- 
membered by some of our readers. In the steam- 
wagon under notice the boiler is fired on the top, 
the firing-hole passing through the crown of the 
inner and outer fire-box. This is found to be a 
great convenience, as, on the necessarily confined 
space of a steam-wagon foot-plate, there is not 
much space for stooping to put coal on when the 
fire-door is in the usual position. The wagon 
weighs complete 5 tons, the Local Government 
having conceded 2 tons on the old tare limit 

of 3tons. At the same time regulations have been 
introduced in regard to the proportion of load, and 
it is found very difficult to keep the weight down 





to even the regulation 5 tons. To do this much ex- 
pensive work and material have to be introduced 
that would be otherwise unnecessary. 

The 2-ton petrol lurry, in regard to the frame 
and mechanism, is very like the chdssis of the 
petrol omnibus now illustrated. It has, however, 
a somewhat smaller engine, which will develop 
20 horse-power. The consumption of petrol is 
said to be 1 gallon for 6 to 7 miles with the vehicle 
loaded. An interesting exhibit on this stand is a 
vehicle which carries a carpet-cleaning plant work- 
ing on the vacuum principle. In outward appear- 
ance it is much like a light delivery-van, the four- 
cylinder motor, which is of 24 horse-power, being 
under a bonnet in front. The back wheels are 
driven in the usual way by a central shaft, there 
being three speeds and reverse, the highest speed 
being about 20 miles an hour. In the body there 
is placed the vacuum pump, which is actuated from 
the main engine through chain gear, there being a 
clutch on the shafting of the engine for the pur- 
pose. In this way a very powerful and compact 
plant is provided for vacuum cleaning purposes, 
the whole mechanism being self-propelling. This 
vehicle has been constructed to the order of the 
British Vacuum Cleaning Company. 

Turning from the commercial vehicles to those 
designed for pleasure, Messrs. Thornycroft exhibit 
a carriage which, we believe, is known in motor-car 
phraseology as a ‘‘double landaulette,” but which 
might, perhaps, be described as a brougham with a 
phaeton seat in front. This very handsome carriage 
has been constructed to the order of H.R.H. Prin- 
cess Christian. It will carry four persons in the 
body, and two on the front seat, including the 
driver. The engine is placed under a bonnet for- 
ward, and is of 24 horse- power, having four cylinders, 
4} in. in diameter with a 5-in. stroke. There are 
three speeds and a reverse ; the power being amply 
sufficient to enable the statutory limit of travel to be 
exceeded should there be a desire to break the law. 
The other pleasure vehicles shown are a 24-horse- 
power shooting brake, a powerful vehicle with a 
wagonette body carrying ten persons, there being 
accommodation for two in front also. The rear 
axle is of the reinforced type, to take the heavy 
load. The drive is carried to the wheels by 
an internal tooth-wheel and pinion, thus giving a 
speed reduction at the wheel, and reducing the 
torsional stresses on the driving spindle. Solid 
twin tyres are fitted to the driving wheels, and 
single solid tyres of large diameter on the front 
wheels. There are three speeds and reverse, the 
highest being about 20 miles an hour. The 
general design, and especially the extra speed 
reduction, gives a very powerful hill-climbing 
vehicle, capable of carrying heavy loads. One sent 
to the North is said to have given great satisfac- 
tion. Other vehicles shown are a 20-horse-power 
double phaeton, and a 20-horse-power landaulette ; 
there is also a 20- horse - power chdssis, suitable 
for the standard type of motor-car made by this 
firm. 

An object of interest on this stand is a gear-box 
with the change-speed gear, which is said to have 
run 3000 miles, and has been untouched since 
taken out of the vehicle. The gear is of the usual 
sliding type, which many condemn as unmechanical. 
That may be true, but it is a fact that the majority 
of change-speed gears work on this principle, and 
certainly the wheels of. the set on Messrs. Thorny- 
croft’s stand show remarkably small signs of wear. 
Although in changing gear the wheels and pinions 
may be running at different speeds, there is not 
great weight, and therefore not much inertia in the 
gear-pot counter-shaft and its wheels, and the short 
length of shaft up to the clutch. No doubt, how- 
ever, the inertia is sufficient to cause rapid wear if 
the change of speed is constantly effected in a 
negligent and unskilful manner ; we would simply 
point out that the sliding of gear-wheels in a motor- 
car is on a different platform to throwing gear 
wheels into mesh in such operations as starting up, 
say, a pair of edge runners by a positive clutch. 
Of course, those who are acquainted with the 
mechanism of a motor-car understand these facts, 
which are only pointed out as there appears to have 
been some misunderstanding on the subject. 

Messrs. Armstrong, Whitworth, and Co., of 
Newcastle-on-Tyne, have a good exhibit of Wilson- 
Pilcher cars, and two chdssis. One of the latter 
has a six-cylinder 18 to 24 horse-power engine, and 
another a 12 to 16 horse-power four-cylinder engine. 
With the type of engine adopted the cylinders are 
placed horizontally on each side of a central crank 
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chamber, automatic induction valves being used. The | at the front of thesomnibus in usual motor-car 
tly wheel is forward of theengine and alsoformsafan, | style, the transmission of power being through a 
there being a separate clutch. There are four speeds | clutch to the change-speed box, and from thence to 
forward and a reverse, the change of speed being | a second change-speed gear, the road wheels being 
effected by friction-clutch arrangements. The gear- | driven from thence by chains in the usual way, the 
wheels, therefore, can be always in mesh, and are | back wheels being on a fixed axle. The engine is 
never running idle, being only revolved when actually | of the vertical type, and for the 24-horse-power size 
in use. No shock is therefore felt on changing | has four cylinders. This is sufficient for a 36- 
gear, and the main clutch has not to be thrown! passenger omnibus, or a load of 4 tons. The 
out. A system of helical bevel-gear is used for the inlet and exhaust-valves are placed on opposite 
transmission to the driving-axle. The highest sides of the cylinders, and are actuated by a cam- 
speed is by direct drive. There are some ingenious |shaft on the top of the cylinders, the ignition 
details in the differential gearing of these cars, | tappets ale» being worked by this shaft, which, in 
which we hope to deal with later, when we can|turn, is driven by the crank-shaft through a 
publish illustrations. For all parts of the me-| vertical shaft with bevel gear. The main brasses 
chanism steel stampings are used, there being no | are of phosphor bronze, faced with white metal. 
malleable castings such as are a common feature in | The connecting-rods are hollow, and nickel steel is 





many foreign-made cars. The front axle is all in 
one stamping, including the arms which carry the | 
pivots. This is made at several heats, and is of | 
nickel steel. As there are thin webs, it will be 
understood that a good deal of care and skill is | 
required with this metal in regard to heat treat- | 
ment. The driving-axle is of nickel steel, bored | 
from the solid bar, with ends welded in. 

The Lanchester Motor Company, of Birming- | 
ham, show a 20-horse-power landaulette, which | 
differs from the car formerly made by this company, 
which we illustrated some time ago.* It is a tour- 
ing-car with a side entrance. The engine is forward, 
but the usual bonnet is avoided by placing the 
engine in an opening on the footboard of the 
driver’s seat, so that it comes between the legs of 
the driver and the person sitting beside him. A 
light cover is provided, which, being removed, 
reveals the engine. The motor is of the four- 
cylinder vertical type, and is placed in the position 
described in order to bring it in the rear of the 
front wheels, and yet give room for a side entrance 
to the tonneau, or carriage body. Forced lubrication 
is adopted for the bearings. The transmission is 
by a jointed coupling-shaft and worm-drive on the 
live axle through the bevel-wheel balance-gear. 
The epicyclic change-speed gear is retained, giving 
three speeds forward and a reverse. For the 
highest speed there is direct drive. The crank- 
shaft is cut from a solid nickel steel forging, and 
all the crank throws have bearings on both sides. 
The governing is by throttle acting separately on 
each cylinder. We hope to give further particulars 
of this interesting vehicle at a future date. 

The Milnes-Daimler Company, of 221, Totten- 
ham Court-road, show three large omnibuses, two 
of which have been constructed for the Great 
Western Railway Company. These are handsome 
vehicles, and the bodies, which are varnished 
bright, are especially well finished. They have 
been made in this country, though the driving 
mechanism is of German manufacture. Fifty of 
these omnibuses have already been delivered to 
the Great Western Railway Company, and others 
are in progress. They are intended to act as 
feeders to the railway, running from country 
stations to outlying villages or places of interest. 
Two of the omnibuses shown are double-decked, 
the third being only for inside passengers. The 
standard type carries 36 persons, 16 being inside. 
These vehicles are fitted with four-cylinder petrol 
engines which drive through gearing, there being a 
great reduction so as to keep the mechanism light, 
the revolutions of the engine for a 12-mile-an-hour 
speed being 800 per minute, this giving 24 brake 
horse-power. There are four speeds and a reverse. 
There are also shown a 5-ton wagon with a 25-horse- 
power four-cylinder motor, and a luggage-car with 
a 20-horse-power motor. 

Messrs. Straker and Squire, of Bush-lane, show 
two 24-horse-power omnibuses to carry 34 pas- 
sengers. One of these has been built for the Road- 
Car Company, and has a four-cylinder petrol motor, 
which gives 24 brake horse-power. They also show 
the omnibus chdssis which, with a trial body, ran 
100 miles a day for twenty days, the engine giving 
24 brake horse-power. There is a chain-drive and 
an ordinary change-speed gear, which gives three 
Speeds, and on that two speeds are obtained at the 
ditlerential, so that there are six speeds in all. At 
the lowest speed the ratio is 70 to 1, and at the 
highest 8to 1. The highest speed is about 14 


nulies per hour, and the low speed is about 14 miles 
per hour. The maximum revolutions of the engine 
are about 900 per minute. The general arrange- 
ment is for the engine to be placed under a bonnet 


* See ENGINEERING, vol. Ixxv., page 72. 


largely used in the various moving parts, such as 
the crank-shaft, subject to stresses. The connect- 
ing-rods are 44 times the throw of the crank. A 
jet carburettor is used, the air supply being ‘taken 
from the exhaust jacket, and the governor acts 
directly on the throttle. There is a supplemental 
air-valve controlled by the governor to admit more 
air as additional power is required. Low-tension 
ignition is effected by a magneto, which is driven at 


the same speed as the engine by spur-gear, and the 


water circulation is secured by a centrifugal pump 
driven by spur-gearing. These spur-wheels are of 
fibre. The radiator is composed of flattened tubes, 
and air circulation is by a fan mounted directly on 
the crank-shaft. The frames are of T-bar section, 
and the steering is of the Ackerman type. There 
are two brakes. A second type of chdssis with a 
two-cylinder 12-horse-power engine is also made. 

The Straker Steam- Vehicle Company, of the same 
address, also show steam wagons. A change from 
their former patterns is seen in a 4-ton wagon 
which has a locomotive boiler placed in front, with 
the engine on the top, in portable-engine style, a 
long chain-drive being used. The engine gives 
35 indicated horse-power. There are also shown a 
7-ton and a 5-ton wagon, and a 5-ton tipping- 
wagon. We have illustrated and described the 
Straker steam vehicles on previous occasions. 

Onan adjoining stand Messrs, Clarkson, Limited, 
show a 32-horse-power omnibus and a 16-horse- 
power single-deck omnibus, the former built for 
the London Road-Car Company, and the latter for 
the auxiliary service of the London and South- 
Western Railway. We have also illustrated and 
described this firm’s omnibus on a former occasion. 
A new feature has been introduced in the form of 
boiler adopted. It is of what is known as the 
semi-flash type, and consists of a series of flat 
layers of zigzags, or ‘‘ gridirons,” of weldless steel 
tubes. These are connected together by junction- 
boxes, the flame from the oil-burner playing among 
the tubes. The feed-water is introduced at the top 
layer, and circulates through the other layers 
below in series. The quantity is so regulated 
that it is all evaporated before getting to the 
bottom, so that no separator is needed, the 
engine working with superheated steam. A 32- 
horse-power boiler coil is shown, such as would be 
used for a double-deck omnibus. It consists of 
|sixteen layers of ?-in. external and }-in. internal 
|diameter weldless steel tube ; the various lengths 
| being end-welded by electricity, no internal man- 
\drel being needed. The boiler is rectangular, the 
coils being 15 in. square in plan, and outside this 
would come the casing. The height with a Clark- 
son petrol-burner would be about 2 ft. The coup- 
ling-boxes by which the different layers are joined 
are outside the inner casing, so as to be beyond the 
influence of the hot gases. Steam is used at about 
800 deg. Fahr., with a pressure of 350 1b. to the 
square inch. As pressure is reduced the tempera- 
ture is also reduced, so as to get uniform oman er 
This is effected by reducing the size of the flame, 
the operation being carried out by the same mecha- 
nism that shuts off the steam, and also opens a by- 
pass to reduce the feed-water. In this way one 
operation governs the three necessary actions, so 
that the feed, pressure, and superheat are kept to 
‘the required proportions. 

One of the most interesting of the foreign ex- 
hibits is that of the Wishen Maher <initines Com- 
pany, whose works are in Cleveland, Ohio, and their 
| London office at 48, Holborn Viaduct. One of the 
cars they show has interchangeable bodies; one 
| arrangement gives an omnibus that will carry four 
inside and two infront. This body can be removed, 
|and a tonneau to carry three fitted, there being 
| seats for two in front, or five in all. There is also 








a panel body, by which a two-seated car is provided. 
Special arrangements are made for easily and 
quickly changing the bodies, there being fittings 
by which they could be hoisted to the roof or 
ceiling of the coach-house. It may be added that 
the price of this vehicle, with the three bodies and 
tittings complete, is 5001. There is'a two-cylinder 
horizontal engine, which is situated under the front 
seat, thus doing away with the usual bonnet. The 
engine is 20 to 24 horse-power, and there are two 
speeds and a reverse, with chain-drive. There 
is a pedal for controlling the admission of mix- 
ture through admitting air at pressure above the 
inlet-valves, thus forming a pneumatic cushion 
and checking the rise of the valve. In this way 
the speed of the engine can be regulated with 
facility, and fewer changes of speed are needed ; 
it being generally quite possible to run on the high 
gear and regulate the pace in this way, which, 
naturally, is quicker than changing gear. The air- 
pressure is obtained by means of a pump provided 
for the purpose. The change of gear is effected by 
a clutch arrangement. 

There is also shown a 16 to 20-horse-power car, 
having a four-cylinder vertical engine placed under 
a bonnet in the usual way. It has a tonneau body 
with side entrance. This has the same gears and 
the same pneumatic control as before mentioned, 
but the latter can be worked by a handle in the 
steering-wheel as well as by the pedal. There are 
ignitions both on the high and low-tension systems, 
and the car will start on the magneto. To force 
the petrol into the carburettor air-pressure is em- 
ployed, the air-pump used for the purpose being 
the same that supplies the pressure for checking the 
lift of the suction-valves. In Fig. 7, page 212, we 
give an illustration of a Winton chdssis with vertical 
engine, by which the general arrangement is well 
shown. The water-pump, the air-pump, the 
magneto, and the fan are all driven off one set of 
gears on a forward prolongation of the cam-shaft. 
The air-pump isa single-acting piston-pump without 
packing, and is large enough for its purpose under 
extreme conditions of wear. The nilieiee is placed 
forward, and there is a fan drawing air through in 
the usual manner. In order to keep up a good 
current through the engine space the fly-wheel 
spokes are also formed as fan-blades ; and in this 
way a double impulse is provided. In Figs. 8 
and 9 respectively we give a cross-section and a 
longitudinal view of the engine, the former show- 
ing the manner in which it is fixed direct to the 
side frames without a sub-frame. The gear-box, 
shown in section in Fig. 10, is also attached by cross- 
bearers directly to the side frames. The carburettor 
is water-jacketed, as shown in the sectional view, 
Fig. 11, the hot water being taken from the cylinder 
jackets. There is a small lever by which the 
carburettor can be primed should the car have 
been standing for some time so that it has become 
dry. This gets over the necessity of lifting the 
bonnet for the purpose. There is also a lever 
within reach of the driving position to shut off 
petrol from the engine. There is an auxiliary 
petrol-tank above the engine, as shown in the plan 
of the chassis (Fig. 7). This tank is fed from the 
main supply at the rear by means of the air pres- 
sure, and when it is full the flow of petrol is auto- 
matically shut off. The feed to the carburettor is, 
therefore, by gravity, and there is no fear of it 
being flooded. 

There is an ingenious oiling arrangement, which 
we illustrate in Fig. 12. It consists of a plain roller 
revolving in a box, and dipping into a bath of oil 
at its lower half. There is a plain strip of brass 
which almost touches the roller, and this smooths 
down the oil picked up into a film of regular 
thickness. On the other side of the roller there is 
a scraper to take the oil from the roller, it being 
divided into a number of compartments, each of 
which drains into a pipe that takes the oil to the 
bearing to be lubricated. The device is not alto- 
gether new, but we do not remember to have seen 
it applied to motor-cars before. The main bear- 
ing and big end brasses are also lubricated by 
splash. It may be noted that all air-pipes are 
coloured blue, and petrol-pipes red, a simple pre- 
caution that may often be of help during investi- 
gation. 

The chdssis springs are of the semi-elliptic type, 
the leaves being arranged in two groups with a 
space between, as shown in Fig. 13. In this way a 
strong spring is secured for a heavy load, and at 
the same time there is easy running for a light 
load. There are three leaves in each group, and 
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if the top ones come home, they bear on the lower | 
ones, thus giving a three or six-leaf spring accord- | 
ing to the load. The frame is of the stamped-steel | 
type, and all parts are of steel drop-forgings, no | 
malleable castings being employed. Every part is | 
to gauge, so as to be interchangeable for any car | 
made by the company, and as each detail is stamped 

with a reference number or letter, no mistake can | 
be made in ordering additional parts, except, of | 
course, through excessive carelessness. On the | 
stand some of the components made by the com. | 


ser O%e---- 


pany are shown, amongst others an exhaust valve | 
machined from the solid with a }-in. shank. It is | 
stated that this firm have turned out ten cars a day 
since the end of last July. 

The Daimler Motor Company, of Coventry, have 
a large display, showing several fine cars and a 
standard chdssis of 30 brake horse-power with the 
engine running at 650 revolutions, or 50 horse- 
power at ahigher speed. The general arrangement 
is siinilar to that of their former design, but some 
new features in detail have been introduced. The 
engine has two cylinders, the valves being all 
operated mechanically, and all on the same side of 
the cylinders. The drive from the crank-shaft is 
through a clutch, the shaft to the gear-box being 
kept as long as possible, and being made of as smal] 
diameter as is consistent. with safety, in order to 
ease the stress on the gear when changing speed. 
The end of the shaft is made square and tapered, 
fitting into a square hole in a sleeve; this gives 
support to the shaft end, and yet allows sufficient 
play to accommodate the bending of the frame 
through unevenness of the road. When the clutch 
is moved in and out of gear, the tapered end of 
the shaft slides in the square sleeve. 

In Fig. 4, opposite, we give a view of the gear- 
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box, whilst in Figs. 5 and 6 we show the change- | being turned upside down in Fig. 5 in order to 
speed gear. The two latter illustrations both|show the lower gear- wheels. In one case the 
show the centre part of the Daimler gear-box, it| intermediate or cross-shaft and the sprocket- 
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wheels for the driving-chains are shown, in the 
other figures they are absent, but both figures re- 
present the same part. There are four speeds and 
a reverse. Power is transmitted from the clutch- 
| shaft, the sleeve with the square hole into which 
| the end of the shaft clutch fits, as before men- 
|tioned, being shown in the inverted Fig. 5. 
|The toothed pinion seen at the side in the latter 
|illustration is for the reverse. This will be re- 
ferred to again later. The change of speed is 
effected by sliding the spur-wheels on the lower 
shaft—i.e., that immediately driven by the clutch- 
shaft. Each pair will slide separately, being 
mounted on a sleeve on the lower shaft, the latter 
being square. By means of the forks shown, either 
sleeve can be moved on the square shaft so that 
its spur-pinions will mesh with the wheels on the 
upper shaft, and thus drive the bevel gear which 
actuates the cross-shaft, and in this way the 
changes of speed are effected in accordance with 
the ratios of the varying diameter of wheels. 
Each sliding sleeve is moved by a separate lever, 
worked from the driver’s seat, the connection being 
made by suitable rods. There is, however, only 
one handle or lever for both sets of gear, and this 
handle is made to pick up either one of the work- 
ing levers by the driver pressing it outwards or 
inwards. This device is ingenious, and will doubt- 
less be familiar to many of our readers; but it 
would be difficult to describe it without diagrams. 
In effect it enables one hand-lever to change from 
any one speed to any other. It will be seen that 
by this arrangement it is possible to go from any 
one speed to another without running through the 
gears for intermediate speeds. The reverse speed 
is brought into play by sliding the idle pinion shown 
at the side in Fig. 5. This engages the low- 
speed train, but interposes another gear, thus 
naturally reversing the motion. The reverse-wheel 
is broad enough to engage both wheels of the low- 
speed train at once. 

From the gear-box counter-shaft the power is 
carried to the cross-shaft by bevel-wheels, as shown, 
and from thence by chain-drive to the road-wheels. 
All the bearings in the gear-box and road-wheels 
are bali- bearings on what is known as the 
‘“*D.W.M.” pattern. They are non-adjustable, 
the balls being kept apart by spiral springs in 
which are fitted small rolls of felt. 

The ignition and throttle are controlled by one 
handle on the steering-wheel, the adjustment being 
such that they synchronise, the object being to 
give practically an equal torque from 300 revo- 
lutions up to 1200 revolutions of the engine, there 
being no governor. With this arrangement it is 
said to be possible to run on any ordinary roads 
and gradients on the high gear; and this has been 
done from London to Coventry, the engine being 
powerful enough to take all the hills with an ordi- 
nary car, the speed being reduced by the throttle, 
which takes the spark with it. The valves and 
valve stems are inclined to get short passages in 
the cylinders. The brakes are compensated 
by a whipple-tree arrangement to get equal re- 
tardation on both wheels. The frames are of the 
combined wood and steel pattern, this arrangement 
being preferred to a trough section produced by 
the press, as the latter requires a milder steel to 
be used than can be adopted with flat sections. 
The springs are of English production, and the 
makers say they can now purchase better springs in 
this country than abroad. This is satistory, seeing 
that at one time it was necessary to go to France 
to get trustworthy material for leaf springs. 

(7'o be continued.) 














LEATHER Be_tinc.—Mr. Robert Stevenson, proprietor 
of the Bell Rock Belting Company, 7, Brasenose-street. 
Manchester, has published a diagram for calculating the 
width and thickness of the leather belting uired to 
transmit a given horse- power at a given speed. Examples 
are shown for this, and also for obtaining the horse-power 
and diameter of driving pulley. 





AN AMERICAN ELEctTRIC RaItroap.—A projected 30-mile 
electric railroad in Henry County, Illinois, from Kewanee 
to Genesee will use single-phase alternating current, 
The power-house will be situated near Cambridge, and 
will at first have a capacity of 1000 kilowatts. Current 
will be generated at 2200 volts, and will be supplied at 
that pressure directly to the central one of the three 
divisions of the line. For the two end divisions the 

rimary current will be stepped up to # pressure of 
11,000 volts, and will be transmitted to sub-stations, 
where transformers will step it down to a pressure of 
2200 volts. On the locomotives and motor cars the voltage 
will be again reduced by means of static transformers to 
500 volts, at which pressure the current will be used, 
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MOTOR-DRIVEN TANDEM AIR- 
COMPRESSOR. 

THE air-compressor illustrated in Figs. 1 to 5 on page 
204 has been designed with the object of requiring the 
smallest possible floor ie. and yet permitting ready 
access to all parts of the machine. It is of the com- 
pound or two-stage type, the air passing through an 
intercooler on its way from the low to the high-pres- 
sure cylinder, whence it is delivered to the reservoir 
at a pressure of 100 lb. per square inch or upwards. 
All parts are of ample strength, the bearing surfaces 
large, forced, and fitted with a complete system of 
lubrication. The valves are of forged steel, of very 
simple design, both suction and delivery valves being 
in the same seating, so only one port or passage is 
required, and that as short as possible, in order to 
met oa clearance losses. The arrangement of the 
valves is shown in Fig. 2. It will be seen that should a 
breakage either of valves or seatings take place, no 
part can get into the working cylinder. The suction- 
valves are fitted with an automatic device which raises 
them from their seatings when the pressure in the 
reservoir exceeds a fixed amount, and takes the load 
off the machine. The nipple seen projecting from the 
valve-chest in Fig. 2 is connected to the reservoir, 
the air pressure in which acts upon the small spring- 
controlled pistons situated between the ends of the 
delivery-valve spindles, and raises the valves. 

The compressor is geared directly to a 90-horse- 
power Siemens motor, and the combined efficiency of 
the plant is claimed by the makers to be exceedingly 
one This is attributed in a great measure to the 
arrangement of the valves and the form of packing 
adopted for the pistons. The latter are in one piece, 
and contain three rings in a single groove. The cen- 
tral ring does not touch the cylinder, but by reason 
of its tapered section forces the working rings both 
against the cylinder walls and against the sides of the 
groove, thus compensating for all wear and preventing 
the air pressure getting behind the rings and causing 
excessive friction on the walls of the cylinder. The 
design of the intercooler, which in this case is separate 
from the compressor, though in a horizontal plant it is 
contained in the bed-plate, is worthy of note. As will 
be seen from Figs. 3, 4, and 5, it has no internal joints 
or pipes to cause trouble, and yet a large surface is 
exposed to the cooling action of the water. The 
cooler consists of one casting having a series of compart- 
ments, arranged one above the other, for air and water 
alternately. 
and travels round the vertical baftle-plate and up at 
one corner to the water-space above the next air- 
space, and so on till it leaves the cooler and enters the 
covers and jacket of the low-pressure cylinder, after 
which it circulates through the covers and jacket of 
the high-pressure cylinder. The air travels down- 
wards through the intercooler opposite to the flow of 
water, similar chambers and baffling-plates being used 
both for air and water, and great efficiency is 
obtained from the intercooler ; when the air enters it 
at a temperature of about 220 deg. Fahr., it leaves 
at very little above atmospheric temperature. 

The makers of the compressor are Messrs. Angus 
Murray and Sons, Craigton Engineering Works, 
Glasgow, who build machines on the same principle, 
in many sizes and types, to be driven either o steam, 
belt, or electric motor, as in the illustration. 








STEAM FIRE AND SALVAGE BOAT FOR 
RIO DE JANEIRO. 

We illustrate in Fig. 1 on page 205 a fire and salvage 
boat recently constructed by Messrs. Merryweather 
and Sons, Limited, Greenwich-road, London, for the 
fire department of Rio de Janeiro. The photograph 
from which our illustration was produced was taken 
when the boat was lying in the Thames previous to 
her departure for South America. The general 
arrangement of the machinery is shown in elevation 
and plan in Figs. 2 and 3, 

The hull of the vessel is of steel, and is 80 ft. long 
between perpendiculars, 16 ft. beam, and 8 ft. deep, 
the draught aft being 4ft. Gin. There are five water- 
tight compartments, and extra large coal-bunkers are 
provided ; the deck is of steel. The officers’ cabin is 
placed forward and is fitted with a skylight and large 
windows. A cook’s galley is eoarided: at the side of 
the navigation bridge. The machinery and boilers 
are placed amidships, and there is a hose compartment 
provided aft. 

There are two boilers in the vessel, one of them, A, 
Figs. 2and 3, being of the return-tube marine pattern, 
and the other, B, a Merryweather patent water-tube 
boiler of the quick-steaming type, for use in case the 
marine boiler should be without steam. Either of 
these boilers is of sufficient capacity to provide steam 
for the whole of the machinery on board. The working 
pressure of the boilers is 120 1b. per square inch. In 


addition to the boilers there is a heater fitted with a 

Ss. burner, and connected to the quick-steamin, 
iler B, in order to keep hot water circulating an 

save time in case the full working pressure is suddenly 


The cooling-water enters at the bottom |; 





required. The boilers are fed by means of a donkey- 
pump, which takes its suction either from a fresh- 
water tank D, from the bilge, or from the sea, and this 
pump can be made to feed the boilers or deliver 
water on deck or overboard, as may be required. 
A small steam-driven fan E is fitted for providing 
forced draught to the boiler B if required. The con- 
denser plant is shown at F, and consists of an engine 
driving the feed and air pumps. The condenser itself 
is of cast iron, with bronzs tubes. 

The propelling engines are two in number, and are 
of the two-cylinder compound type, with link-motion 
reversing-gear. Each engine drives a triple-bladed 
screw. The engines are shown at G, G, Figs. 2 and 3. 
The boat is lighted throughout by electricity, by 
means of a high-speed direct-coupled engine and 
dynamo, which are shown at H, Fig. 3. In addition 
to the ordinary lighting of the vessel, this plant also 
supplies current for a powerful searchlight which is 
fitted on the navigation bridge. 

The fire-pump, which may be seen at J, Fig. 3, 
is Messrs. Merryweather’s patent Greenwich pattern, 
as supplied to the Admiralty, and is capable of de- 
livering 2000 gallons per minute. It has double cy- 
linders and gun-metal pumps, which are placed hori- 
zontally. The suction and delivery valves are of 
rubber, and the pumps are fitted with a large copper 
air-vesse], which is shown at Fig. 2. The suction can 
be taken from either side of the boat through the 
sluice-valves L and the strainer-boxes M, and the 
delivery-pipe O to the deck is so arranged that it will 
supply a swivelling monitor, as well as six }-in. out- 
lets for hose, each with a separate valve. Suction can 
also be taken from the deck, and a 50-ft. length of 
rubber suction hose is provided for salvage work. 

The boat is steered by wheel-gear from the bridge, 
and a reply telegraph to the engine-room is provided, 
while the arrangements made for ventilation are con- 
sidered ample. A steam-windlass is placed forward, 
and there are two 2}-cwt. anchors, each having 100 
metres of chain. The boat has a speed of about 11 
miles an hour, and, in view of the fact that she is 
capable of steaming long distances, and is, in fact, a 
sea-going vessel, she ought to prove a most useful 
addition to the fire department of Rio de Janeiro, 
both for harbour and river work. 








THE PHYSICAL SOCIETY OF LONDON. 
AT a meeting of the Physical Society of London, held on 
February 10, Professor Poynting took the chair, and de- 
ivered an address on ‘‘ Radiution Pressure.” A hundred 
years ago, when the corpuscular theory held almost uni- 
versal sway, it would have been easier to explain the pres- 
sure of light than it is to-day, when it is certain that light 
is a form of wave motion. The means at the disposal of 
early experimenters were inadequate to detect so smal! 
a Rg mm dy but if the eighteenth-century philosophers 
h been able to carry out the experiments of 
Lebedew, and of Nichols and Hull, and had they 
further known of the emission of corpuscles revealed to 
us by the cathode stream, and by radioactive bodies, 
there can be little doubt that Young and Fresnel would 
have had much greater difficulty in dethroning the cor- 
pusclar theory and setting up the wave theory in its 
ay The existence of pressure due to waves, though 
eld by Euler, seems to have dropped out of sight until 
Maxwell, in 1872, predicted its existence as a consequence 
of his electromagnetic theory of light. The first sugges- 
tion that it is a general property of waves is probably 
due to Mr. 8. T. Preston, who in 1876 pointed out 
the analogy of the eng ean y ng power of a beam of 
light with the mechanical carriage by belting, and calcu- 
lated the pressure exerted on the surface of the sun by the 
issuing radiation. Itseems a in allcasesof energy 
transfer, momentum, in the direction of transfer, is also 
on, and that there is, therefore, a back pressure on 
the source. Though there is as yet no general and direct 
dynamical theorem accounting for radiation pressure, 
Professor Larmor has given a simple indirect mode of 
proving the existence of the pressure, which applies to all 
waves in which the average energy density for a given 
amplitude is inversely as the square of the wave- 
length. He has shown that when a train of waves 
is incident normally on a perfectly reflecting surface, 
the pressure on the surface is equal to E (1 + 2 u/U), 
where E/2 is the energy density just outside the re- 
flector in the incident train, U is the wave-velocity, 
and wu the velocity of the reflector, supposed small in 
comparison with U. In a similar manner it can be shown 
that there is a pressure on the source, increased when the 
source is moving forward, and decreased when it is receding. 
It is essential, however, that we should be able to move 
the reflecting surface without disturbing the medium, 
except by reflecting the waves, Though mor’s proof 
is quite convincing, it is interesting to realise the way in 
which the pressure is produced in the different types of 
wave-motion. In the case of electro-magnetic waves, 
Maxwell’s origiual mode of treatment is the simplest. 
A train of waves is regarded as a system of electric and 
magnetic tubes transverse to the direction of propagation, 
each kind pressing out sideways—that is, in the direction 
of propagation. They press against the source from 
which they issue, against each other as they travel, and 
a any surface on which they fall. In sound-waves 
there is a node at the reflecting surface. If the varia- 
tion of pressure from the undisturbed value were exactly 
proportional to the displacement of a puralle) layer near 
the surface, and if the displacement were exactly har- 


monic, then the average pressure would be equal to the 
normal undisturbed value. But consider a layer of air 
quite close to the surface. If it moves up a distance y 
towards the surface, the pressure is increased. If it 
moves an equal distance y away from the surface, the 

ressure is decreased, but to a slightly smaller extent. 

he excess of pressure during the compression half is 
greater than its defect during the extension half, and the 
net result is an average excess of pressure on the reflecting 
surface. Lord Rayleigh, be | Boyle’s law, has shown 
that this average excess should be equal to the average 
density of the energy just outside the reflecting surface. 
In the case of transverse waves in an elastic solid, it can 
be shown that there is a small pressure perpendicular to 
the planes of shear—that is, in the direction of propaga- 
tion—and that this small pressure is just equal to the 
energy density of the waves. The experimental verifica- 
tion of the pressure of elastic solid waves has not yet 
been accomplished, but the pressure due to sound-waves 
has been demonstrated by Altberg, working in Lebedew’s 
laboratory at Moscow, the pressure obtained sometimes 
rising to as much as 9.24 dynes per square centimetre. By 
means of a telephone manometer, it was found that 
through a large range the pressure exerted on a surface 
was proportional to the intensity of the sound. 

Both theory and experiment justify the conclusion 
that when a source is pouring out waves, it is pouring out 
with them forward momentum, which is manifested in the 
back pressure against the source and in the forward pres- 
sure when the waves reach an opposing surface, and 
which, in the meanwhile, must be regarded as travelling 
with the train. It was shown that this idea of momentum 
in a wave-train enables us to see the nature of the action 
of a beam of light on a surface where it is reflected, ab- 
sorbed, or refracted without any further appeal to the 
theory of the wave-motion of which we suppose the light 
to consist. In the case of total reflection there is a noimal 
force upon the surface; in the case of total absorption there 
is a force normal to the surface and a tangential force 
parallel to the surface; while in the case of total refrac- 
tion there is a normal force which may be regarded as a 
pull upon the surface or a pressure from within. In any 
real refraction there will be reflection as well; but with 
unpolarised light, in the case of glass, a calculation shows 
that the refraction pull is always greater than the reflection 

ush, even at grazing incidence. An experiment, made 

y the President in conjunction with Dr. Barlow, was 
described to serve as an illustration of the idea of a beam 
of light being regarded as a stream of momentum. A 
rectangular block of glass was suspended by a quartz 
fibre, so that the long axis of the block was horizontal. 
It was hung in an exhausted case with glass windows, 
and a horizontal beam of light was directed on to one 
end of the block, so that it entered centrally and emerged 
centrally from the other end after two internal reflections. 
Thus astream of momentum was shifted parallel to itself, 
orin this particular case a counter-clockwise couple acted 
on the beam. By suitable means ‘the clockwise couple 
on the block, due to the pressures at the two internal re- 
flections, was distinctly observed and approximately 
measured. The result oltained was of the same order 
as that deduced from the measurement of the energy of 
the beam by means of a blackened silver disc. 

The extreme minuteness of these light forces appears 
to put them beyond consideration in terrestrial affairs, 
but in the solar system, where they have freer play and 
vast times to work in, their effects may mount up into 
importance. On the larger bodies the force of the light 
of the sun is small compared with the gravitational 
attraction ; but as the ratio of the radiation pressure to 
the gravitation pull varies inversely as the radius if the 
density is constant, the pressure will balance the pull on 
a spherical absorbing particle of the density of the earth 
if its diameter is about a hundred-thousandth of an inch. 
The ible effects of radiation-pressure may be illu;- 
eaheh whew going to such fineness as this. In _ the 
case of a particle of the density of the earth, and a thou- 
sandth of an inch in diameter, going round the sun at the 
earth’s distance, there are two effects due to the sun’s 
radiation. In the first place, the radiation push is ;}5 of the 
gravitation pull, and the result is equivalent to a diminu- 
tion in thesun’s mass. In the second place, the radiation 
absorbed by the particle, and given out again on all sides, is 
crushed up in front as the particle moves forward, and is 
opened out behind. There is thus a slightly greater 
pressure on the advancing hemisphere than on the 
receding one, and this appears as a small resisting force 
in the direction of motion. Through this the particle 
tends to move in a decreasing orbit, spiralling in towards 
the sun. As there is good reason to believe that some 
comets, at least, are composed of clouds of dust, there is 
hope that some of their eccentricities may be explained 
by the existence of radiation eeeane. If the particles 
a a dust cloud circling round the sun are of different sizes 
or densities, the radiation accelerations on them will 
differ. The larger particles will be less affected than the 
smaller, will travel faster round a given orbit, and will 
draw more slowly in towards the sun. Thus a comet of 
| rticles uf mixed sizes will gradually be degraded into a 

iffused trai], lengthening and broadening, the finer dust 
‘on the inner, Ps the coarser on the outer edge. If a 
| planet while still radiating much energy on its own 

account captures and orem to itself, as a satellite, a 
| cometary c oud of dust in which there are several dif- 
ferent grades, with gaps in the scale of size, it may be 
| possible that in course of time the radiation-pressure 
| effects will form the different grades into different rings 
| surrounding the planet. Such may possibly be the origin 
of the rings of Saturn. 











American Bripeg-Burtpinc.—Orders for about 90,000 
tons of American railroad bridge-work are considered to 
be imminent. 
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THE STRENGTH OF MARINE BOILERS. 
To THE Epitor or ENGINEERING. 

Sir,—In these days of keen competition among all 
shipowners, and the vigorous enterprise shown by many, 
J am constrained to wonder at the shortsightedness still 
shown by the majority of them. 

Ships are designed and constructed with the maximum 
amount of skill, and their machinery is supposed to be 
‘up to date,” and beyond question in economy, and the 
vigilant earnestness shown by the management appears 
to be all that can be desired; yet with all these good 
points there are still some very important and predomi- 
nant facts overlooked. 

Nearly all shipowners have technical experts, naval 
architects, and consulting and superintending engineers, 
whose principal duty is to see that the best article pos- 
sible is produced to suit the trade proposed for the vessel, 
and I must confess that ships of Tate have arrived at a 
very high degree of perfection and efficiency. The 
materials used in the construction are admirably suited 
for the purpose, both in hull and machinery. The safety 
of the travelling public is of primary importance, but 
that has its limits, and in many cases too much is sacri- 
ficed for this virtuous refuge. I am quite as anxious for 
the safety of the travelling public in general, and for my- 
self in particular, as any reasonable person should be, but 
at the same time even that can be overdone. 

Therefore, apropos of the subject, and what has 
ysrompted me to address you, I have to state (and I will 
* as definite and concise as my talents will admit or 
allow me) that after much consideration and consultation 
with some eminent authorities, I have arrived at the 
conclusion that the factor of safety for marine multi- 
tubular steam boilers is too high, and is on that account a 
barrier to progress. With your permission I will en- 
deavour to point out some absurdities that, in my opinion, 
are in need of modification or adjustment. 

My calling has given me considerable experience in the 
designing and construction of the type of boiler in ques- 
tion for all classes of vessels, and for boilers varying in 
pressures from 20 lb. to 200 lb. per square inch, and also 
in the repairing of these boilers both on board ship and in 
the workshop. It has also been my duty to attend all 
the boiler tests made by the surveyors to the Board of 
Trade, Lloyd’s and British Corporation, and I have for 
some time back been giving the matter of constructing 
boilers to a factor of safety of 44 times the weakest part 
of the structure, and then testing them to double the 
working pressure, my serious thought. 

Consider the amount of care that is exercised in the 
design, also in the revision of the design by the various 
learned societies, the great care in the selection of the 
constituent parts of the alloy or composition, and the 
chemical analysis of the same, the tensile and other tests 
of the manufactured material by the technical experts for 
this purpose, and the fatigue that the material has to 
undergo in the construction of the boiler, such as 
flanging, rolling, &c., and how the splendid material 
comes through this trying ordeal without injury, and, 
tinally, the test of the completed structure to double the 
working pressure. 

Now, sir, you are not to think for one moment that I 
have the slightest fear of any injury to material; far 
from it. But what is the use of straining the fabric 100 
per cent. beyond what it is constructed to stand in ordi- 
nary every-day work, and what purpose is served by test- 
ing a boiler, say, toa pressure of 200 lb. per square inch 
more than it will ever be called upon to stand ? 

It also appeals to common-sense and conscience that 
the powers that be are somewhat unscrupulous in their 
demands to burden improvement when they still insist 
in the construction of this form of boiler to 4.5 factor of 
safety. What is to hinder boilers being now constructed 
to a factor of safety of 3.5, and still be as serviceable and 
safe as ever. 

Some forty years ago, when boiler pressures in steamers 
were only 30 lb. or 40 lb., the plates varied in the shells 
from ,', in. to 4 in. in thickness, and in those days were 
more subject to corrosion. Now, with present-day prac- 
tice, the boilers are constructed to 200 lb. working pres- 
sure, the plates are about 14 in. thick, and less subject to 
corrosion. 

Take an example, and assume the shell-plates of a 
boiler to be 4 in. thick, and corrosion to have eaten in 
4 in., which means a reduction of 25 per cent. in the 
strength of the plate. 

Assume another example, where the shell-plates are 
1} in. thick, and the same amount of corrosion to have 
taken place, the reduction in the strength of this plate 
will be only 10 per cent. Now it appears clear to the 
writer that we are not taking advantage of the advance 
in science towards the production of better material when 
we still persist in the present practice. I say ‘* we,” for 
decidedly we have ourselves to blame for this lack of 
progress, 

About twenty-five years ago we came to an end of 
making boilers of iron, and although we then got liberty 
to make them of steel, it was with a grudge. Well, after 
all these years of observation and experience, with the 
splendid material at our command—the tensile value of 
Steel having risen to about 28 per cent. over the best iron 
—why not reduce the weight somewhat, and let the ship- 
owner have the benefit ? 

Here are some of the advantages which would accrue 
both in first cost and in the trading. Let us take a coast- 
ing steamer between the Clyde and the South of England 
hay ing a set of boilers weighing 100 tons, and let us reduce 
the weight of these boilers 15 per cent. The saving in 
first cost would be about 300/., and assuming the same 
vessel to make twenty-five voyages per year, and taking 
the freight of cargo at 20s. per ton, the increased revenue 
to the owner would be about 700/. per annum. 

in another steamer with boilers of 200 tons the saving 





in first cost might be 600/., in a vessel with boilers 300 
tons the reduction in first cost would approach 1000/., and 
so on, according to the weight of the boilers, and the 
earnings of the vessels would increase according to the 
size and trade of the vessel. 

It therefore surprises me that some of our enterprising 
ship-owners, or their expert advisers, have not brought 
forward this matter ere now, and got deliverance from 
this oppression. I believe that the subject has been 
discussed by the Institution of Naval Architects and 
others, but the matter was allowed to droop and die 
without bearing fruit. But why do not our ship-owners 
combine and appeal for some modification? 

I am, yours sincerely, 
Not A Surp-Owner. 








DESTRUCTORS AND ELECTRICITY. 
To THE Epitor or ENGINEERING. 

Srr,—I have now read with interest the letter by Mr. 
Frank Watson on the subject of destructors, but I think 
he has omitted a most important factor—the cost of up- 
keep—as on this depends to a large extent the final cost 
to the ratepayers, who sometimes, in deciding on the 
selection of the lowest tender, let themselves in for an 
ever-increasing and endless expense, whereas if those re- 
sponsible had studied the designs of the various plants 
offered, and made inquiries, not from the makers, but from 
users of the various types, they would have been spared 
a lot of expense, as well as frequent shut-downs, during 
which time the plant cannot be fully at work. 

Anyone interested in this point, as well as the actual 
cost of labour, cannot do better than refer to the useful 
tables given in the Electrical Times of March 3, 1904, and 
November 24, 1904, of two London installations. It will 
be seen that at Fulham, during the year ending March 31, 
1903, the cost of labour was 18.9d. per ton of refuse burned, 
or a total cost per annum of 2378/., whilst cost of up-keep 
was 344/., or 2.7d. per ton of refuse. In the second case, 
that of Hackney, the total labour cost was 3611/., or 22.1d. 
per ton of refuse destroyed, and up-keep 467/., being 
2.9d. per ton of refuse. 

T am, yours truly, 
Carerut INVESTIGATOR. 








**THE COMPOUND STEAM-TURBINE.” 
To THE Eprtor or ENGINEERING. 

Srr,—In response to your request, vide ENGINEERING 
of the 10th inst., it is assumed that the reference to an 
‘**omitted portion of equation (3)” is not understood. 

Briefly then as follows :— 

The augmentation of k is due to the factor 

sin? a 
* sin? 
whick attempts to take into account the wastage at the 
bucket. 

With apologies for not being more explicit, 

Yours truly, 

February 14, 1905. ReEuHToc. 

[We do not consider the correction suggested by our 
correspondent as either necessary or convenient. Seay 
loss that occurs must occur at either a guide-blade or a 
bucket, and from the symmetry of conditions the loss 
in both is the same. Hence the total loss may properly 
be taken account of by a single coefficient m. It is, of 
course, ible that m is a function of the “‘ carry over,” 
but no data as to this are in existence. Such a variation 
in m, if it exists, must be small, or otherwise the superiority 
of the Parsons to the Rateau and Curtis turbines should 


I 


be very great.—Ep. E.] 
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TURBINES FOR OCEAN-GOING STEAMERS. 
To THE Epitor or ENGINEERING. 

Sir,—Of late a good many data regarding the effi- 
ciency of the turbine for ship-propulsion has been sup- 
plied to engineers, and the greatest pessimist cannot fail 
to admit that under certain conditions the turbine has a 
decided advantage over the reciprocating engine ; but as 
yet the data to Sent are from steamers trading in com- 
paratively calm waters, and not until we have seen a 
number of voyages made by the Allan and Cunard Com- 
panies’ ships will we be able to say that the turbine is any 
great step in advance of the reciprocating engine, so far 
as ships are concerned. 

From the recent trials of H.M.S. Amethyst, and the 
performances of several turbine-fitted Channel steamers, 
there can no doubt that economy has been gained, 
but in the work done by these vessels there has been very 
page any, pitching, and this, I consider, is the point 
on which the success of the turbine for ocean-going vessels 
depends. It is a well-known fact among engineers that 
for all ocean-going steamers, and especially those engaged 
on the North Atlantic trade, there is a limit to the fine- 
ness of pitch of thé propeller ; and although in the home- 
trade vessels this may be greatly exceeded, I have found 
during my experience on the Atlantic that even in the 
more modern vessels, with engines turning about 80 revo- 
lutions, the speed cannot be maintained in rough weather 
so well as in the older type vessels, where the pitch is 
greater, and the revolutions consequently less. Pao not 
exaggerate when I say that very few voyages can be made 
across the Atlantic without encountering sufficient] 
rough weather to cause the ship to pitch or roll, and 
have always found in the case of a vessel fitted with a 
fine-pitched propeller that immediately pitching begins, 
although there may be little or no racing, there is 
always a larger increase in the percentage of slip 
than in vessels fitted with a coarser-pitched propeller. 
This is the case even where the propellers are well 








immersed, and of the vessels in which I have sailed, 
one, a flush-deck ship with no upper structure to offer 
wind resistance, lost as much as 2 knots per hour in 
a light head sea, while others, offering a greater resistance 
but having coarser-pitched propellers, would have main- 
tained their regular speed in the same seaway. The 
cause of this great loss was a too finely-pitched propeller ; 
and I am afraid we must look for a similar result from 
the turbine-driven steamers until their revolutions can be 
greatly reduced, and so enable them to use the existing 
propeller, as the gain in economy will be more than cum- 
pensated by the loss from the finely-pitched propellers in 
a seaway. 
Yours truly. 
D. Burt. 








Monicipat Exvectric Wiringc.—The London County 
Council having decided to renew their application to 
Parliament for powers to enable councils of Metropolitan 
boroughs to supply electric wirings and fittings, a special 
meeting of the London section of the Electrical Con- 
tractors’ Association was held last Friday, at Frascati’s 
Restaurant, to protest against this form of municipal 
trading. Mr. R. T. Smith, hon. solicitor to the Asso- 
ciation, read a r reviewing the situation, and calling 
on all who ha the interests of the trade at heart to do 
everything in their power to prevent it being carried on 
at the expense of the ratepayers, in unfair competition 
with those who had built up businesses by their own 
ability and industry. It was admitted that the hire 
system of wiring was of the greatest convenience to pro- 
spective consumers who could not afford the initial outlay 
upon wires and fittings, and to meet such cases it was 
suggested that the Association should formulate some 
scheme by which it could be carried out by their own 
members. Several speakers made sarcastic references 
to the success which had attended previous attempts 
of the London County Council to embark on trad- 
ing enterprises, and urged that the door was - 
to every form of jobbery and corruption when a public 
body, instead of confining itself to its proper duty 
of administration and supervision, launched out into 
trading schemes, the employés of which would in the 
aggregate outweigh in voting power the class who 

aid the bulk of the rates. The meeting was _per- 
ectly unanimous in condemning the proposed inter- 
ference with an already overcrowded trade, and at the 
close a petition was signed a:king Parliament to throw 
out the objectionable clauses. 





Locomotives ON Rattways.—The number of locomo- 
tives on the twenty-four principal railways of England, 
Wales, and Ireland at the close of 1904 compared as 
follows with the corresponding number of engines at the 
close of June, 1904 :— 


System. Dec., 1994. June, 1904, 
Barry ° 126 126 
Central London 30 30 
City and South London 52 52 
Great Central 954 954 
Great Eastern 1085 1085 
Great Northern 1279 1279 
Great Northern (Ireland) 157 153 
Great Southern and Western 282 279 
Great Western 279 2250 
Lancashire and Yorkshire 1378 1378 
Brighton 635 535 
Tilbury 74 74 
North-Western 2555 2655 
South-Western 736 736 
Metropolitan .. 89 89 
Metropolitan District 54 64 
Midland. . 2790 2790 
Midland Great Western 137 133 
North-Eastern .. 2142 2142 
North London .. 95 95 
North Staffordshire 167 167 
Rhymney 110 105 
South-Eastern 746 744 
Taff Vale 198 198 


We accordingly arrive at an aggregate of 18,050 engines 
on the twenty-four systems under review ; the correspond- 
ing aggregate at the close of June, 1904, was 18,003, so 
that 47 additional locomotives were brought into working 
during the past half-year. Among the current features 
of the past six months of railway history may be men- 
tioned the introduction of motor-cars as feeders, while in 
some cases their running has been commenced on sections 
of existing railways. Of the engines of the Central 
London Railway, 28 are electric and two are steam 
locomotives. All the engines upon the City and 
South London Railway are electric. In addition to 
the 954 locomotives owned by the Great Central 
Railway, the company has hired 109 from the Rail- 
way Rolling-Stock Trust, Limited. During the past 
half-year the Great Western Railway Company built 
13 new engines, and supplied 48 other engines with 
new boilers at the cost of revenue. The London, Brigh- 
ton, and South Coast Railway Company built or pur- 
chased eight locomotives, and broke up or sold an equal 
number. The London and North-Western Railway Com- 
pany has now 33 fewer tenders than it had six months 
since. All the locomotives owned by the Metropolitan 
Railway Company are tank engines, and the same may 
said of the Metropolitan District Railway. In the course 
of the t half-year the Midland Railway Company 
renew: 75 engines, the entire cost being ch to 
revenue. The steam train-mileage of the North-Eastern 
i tg during the past half-year was 13,894,289 miles, 
while the electric train-mileage was 588,786 miles. The 
cost of locomotive power was reduced 42,386/., as com- 
pared with the corresponding period of 1903; on the 
other hand, the working of electric trains involved an 
expenditure of 22,525/. 








212 ENGINEERING. [FEB. 17, 1905. 








FOUR-CYLINDER MOTOR-CAR AT OLYMPIA. 
CONSTRUCTED BY THE WINTON MOTORCARRIAGE COMPANY, CLEVELAND, OHIO. 
(For Description, see Page 207.) 
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DETAILS OF 
CONSTRUCTED BY 





ELECTRIC STEERING-GEAR OF 


MESSRS. 


SIEMENS BROTHERS AND CO., 








WE illustrate on this page, on page 216, and on our 
two-page plate, a combination of steam and electric 
steering - gear fitted on board the turbine - driven 
steamer Manxman, built by Messrs. Vickers Sons 
and Maxim at the Naval Construction Works, Barrow- 
in-Furness, for the Midland Railway Company, and 
illustrated, along with its propelling machinery, in the 
last volume of ENGINEERING. The steering-gear is of 
the ordinary Admiralty type, placed at the after end 
of the ship, and rs i direct to the rudder-head. 
The gear consists of a steel spindle or shaft having a 
right and left-handed screw, on which are mounted 
nuts connected by heavy levers to the rudder-head, as 
shown on the plan, Fig. 2, on page 216. The rotation 
of the shaft with the right and left-handed screw 
causes the nuts to travel, and these, working through 
the levers, operate the rudder-head. The shaft is 
revolved in one or other direction by a heavy worm- 
wheel, clearly shown in the perspective view, Fig. 10, 
on the two-page plate, geared to a worm driven 
through shafting by the steam steering-gear mounted 
on the port side, or by the electric motor placed on 
the starboard side (Figs. 1 and 2). In addition there 
is introduced a system of electric control, connected 
not only to the armature of the main electric motor, 
but also to the valve of the horizontal steam-engine. 

_ Before dealing with the electrical equipment, which 
is the special feature, we may describe the steam steer- 
iDg-engine, which is of the Hastie type, and of simple 
construction. The engine is, as shown on the per- 
Spective view (Fig. 10, on the two-page plate), of the 
horizontal type, having two cylinders, 8 in. in diameter 
With an 8-in. stroke. Its crank-shaft is coupled to the 


worm-shaft by a clutch, by means of which it can be 
thrown in or out of gear. There is also a clutch mounted 
on the worm-shaft for throwing both electric and 
Steam-engines out of gear when it is desired or neces- 
Sary to steerthe ship by the hand-wheels on the deck 











above, shown in Fig. 1. The worm-wheel is of 
bronze, and the worm works in an oil bath; large 
thrust bearings are fitted on the worm-shaft. 

The main feature of the installation is the electrical 
equipment ; this gear, which has been fitted by Messrs. 
Siemens Brothers and Co., of Woolwich and Stafford, in- 
cludes mechanism for controlling the steam, as well as 
the electric, gear. There are two hand steering-wheels 
on the navigating-bridge ; one is purely mechanical in 
its action, controlling, through bevel-gear, rods, and 
change-gear, a shaft in the steering-engine house, which 
operates either the steam-valve or the electric mecha- 
nism. This change-gear is illustrated in Fig. 4, on the 
two-page plate, the wheel on the bridge, through its 
vertical and horizontal rods, connecting with the top 
of the spindle shown ; this we shall describe later in 
connection with the electrical equipment, The second 
hand-wheel on the bridge actuates electrically, through 
a hunting-switch, an actuating-motor, and an eight- 
core lead-covered cable, the electric mechanism in the 
steering-engine house, and through it also the steam 

ear, so that there are two means of communication 
rom the bridge to each gear aft. 

The electric steering hand-wheel on the bridge 
operates a vertical shaft or spindle, which extends 
through two decks to a hunting-switch and control- 
ing-motor ; the location of these, so far below the 
bridge, was determined so as to obviate any possi- 
bility of interference with the compass. As the 
switch is one of the features, we illustrate it diagram- 
matically in Fig. 11, above. The disc marked A is | 
connected to the vertical shaft or spindle. The under 
disc B is geared to the controlling-motor, as shown. 
A slight turn of the hand-wheel, and therefore of the 
vertical spindle and of the disc A, passes current 
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to the controlling-motor, the working of which causes 
the disc B to immediately follow the disc A. The two | 
eontinue to revolve together —the one hunting the | 








“ MANXMAN.” 


ENGINEERS, WOOLWICH. 





other—so long as the steersman turns the hand-wheel. 
Immediately he stops turning the hand-wheel the disc 
B will catch up disc A, and cut off the current, stop- 
ping the action of the whole steering-gear. The cur- 
rent is passed by this hunting-switch to an actuating- 
motor, which again sets in action the main motor 
through the connections, illustrated diagrammatically 
on Fig. 12, above. When the steersman turns the 
wheel to port the helm, he makes a contact at 3, 3 A, 
and 4, and at | and 2, 1 being the resistance step, the 
interposition of which not only insures that the 
current will go on gradually, but reduces the spark 
of breaking. In connection with this breaking of the 
current there is fitted a magnetic blow-out on the 
switch. For working the rudder in the reverse direc- 
tion, contact is made at 3, 4a, and 4, with 1 and 2, as 
before. The diagram of connections, Fig. 12, shows the 
method of passing the current to the controlling and 
actuating-motor. It will be seen that the controlling- 
motor reacts on the hunting-switch, by means of which 
the current to itself and to the actuating-motor is 
controlled. This is the only function of the control- 
ling-motor; it insures the arrest of motion in the 
steering-gear when desired. Both these motors work 
synchronously, and the control is such that they 
rotate through an arc exactly corresponding to the 
amount the hand-steering wheel is turned. The 
hunting-switch and control-motor are shown in Fig. 3 
on the two-page plate, the hunting-switch being in 
this case in its normal position—that is, open. 
Fig. 4 shows the actuating-motor with the change- 
ear, while its position in the steering-engine room on 
rd ship is shown in Fig. 2. The actuating-motor 
drives only through the change-gear, by which its 
motion can be transmitted to the steam-valve of the 
steam-engine, or to a relay hunting-switch which con- 
trols the main electric motor for operating the rudder. 
The change - gear can thus be worked electrically 
from the electric steering hand-wheel, or it may be 
actuated, as we have already mentioned, from the 
other hand-wheel on the bridge through rods and bevel- 
gear. This is done by bevel-wheels mounted vertically ; 
the upper and lower bevel-wheels are connected, both 
being mounted on a sleeve, so that by lowering them 
(as in Fig. 4) the hand-gear from the bridge is put in 
action, while the electric gear is thrown out of action. 
Similarly, there are on the horizontal shafts bevel- 
wheels, coupled on a sleeve, free to slide laterally to 
bring into gear either the steam-engine or main electric 
motor. Fig. 4 shows the hand-wheel on the bridge 
connected with the electric gear. By this change- 
gear any yo combination can be adopted. 
The relay hunting-switch (Fig. 7) makes contact 
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with the solenoids of the main contactors located on 
a platform abaft the steering-gear, as shown in Fig. 2, 
on page 216. The relay-switch controls the current 
of the solenoids of the main contactor switches, 
which, again, control the current of the main electric 
motor. The latter, by means of a chain-drive (Fig. 6), 
cuts off the current to the solenoids of the contactor 
switches immediately the relay-switch stops, being 
turned by the actuating-motor. The relay hunting- 
switch is arranged to turn in both directions, The 
first movement lifts two contactors, which give the 
direction of the current to the armature; the other 
contacts made by the relay hunting-switch cut out the 
main resistance from the motor, 

The main contactors, shown in Fig. 8 on the two- 
page plate, are of a type used for multiple-unit systems 
for railway work. ‘They consist of solenoid switches, 
the cores of which, being lifted, make contact across 
two heavy copper bars. These contacts are provided 
each with a carbon break, and are enclosed separately 
in an asbestos chute. In addition they have a mag- 
netic blow-out, one of which is partly shown in Fig, 8. 
The main resistances are of ample size, and are com- 
pletely enclosed in a water-tight casing. 

The main motor, which is shown in Figs. 5 and 6 on 
the two-page plate, is of the ironclad ‘‘ enclosed,” type, 
of 40 horse-power, capable of being overloaded with 
safety up to 50 per cent. It is provided with inspec- 
tion-doors. The power of the motor is transmitted to 
the steering-gear through the shaft, to which also is 
connected the steam-engine, as shown on the plan, Fig. 2. 
The motor is fitted with an electric brake, the drum 
of which is illustrated in Fig. 6; this insures that it 
shall stop promptly when the current is cut off. The 
brake-blocks are pressed on to the drum by means of 
spiral springs, which again are released as the current 
is ewitched on to the main motor by means of a solenoid 
excited by the relay hunting-switch, at the same time 
as the latter actuates the solenoids of the contactor 
switches. This arrangement may be followed by re- 
ference to the diagram of connections, Fig. 12. 

A safety switch is provided on the rudder-héad. 
This switch, which is illustrated in Fig. 9 on the two- 
page plate, is mounted at the rear end of the right and 
left-handed screw of the steering-gear. When the 
rudder is hard over, the effect is to excite a solenoid of 
a small contactor, shown to the left of Fig. 9. This, 
in its turn, cuts off the current from both the con- 
trolling and actuating-motors ; it is thus impossible to 
overdrive the steering-gear. There are two small con- 
tactor switches, by means of which the rudder can 
be turned in the opposite direction when one contactor 
is lifted. There is another safety switch mounted 
on the steam steering-engine, which comes into 
operation and cuts off the controlling and actuating 
motors in a similar way, when the steam valve has 
been fully opened, without the steam-engine starting, 
so that injury to the valve may be obviated. 

The main switchboard is mounted on the bulkhead 
of the steering-gear compartment, and is provided 
with double - pole, duplex switch, fuses, and an 
ammeter ; these switches control the current for the 
whole of the gear. We may add that Messrs. Siemens 
Brothers and Co. are now priate a controlling-gear 
to the steam steering-gear on board one of the second- 
class cruisers in the Navy. 








ROYAL METEOROLOGICAL SOCIETY. 

Tue usual monthly meeting was held on Wednesday 
evening. the 15th inst., at the Society’s rooms, 70, Victoria- 
street, Westminster. Mr. Richard Bentley, F.S.A., 
President, occupying the chair. 

Mr. E. Mawley presented his ‘‘ Report on the Pheno- 
logical Observations for the Year 1904.” 

The weather of the phenological year ending with 
November, 1904, was chiefly remarkable for the persis- 
tent rains in January and ieee. the absence of keen 
frosts in May, the long continuance of hot and dry 
weather in July, and the small rainfall during the 
autumn. Throughout the year wild plants came 
into flower behind their usual dates, but at no period 
were the departures from the average exceptional. 
Such eo migrants as the swallow, cuckoo, and night- 
ingale made their appearance in this country, at as 
nearly as possible, their usual time. The yield of wheat 

r acre was the smallest since 1895, while those of barley, 
yxeans, and peas were also deficient. On the other hand, 
there were good crops of oats, potatoes, and mangels. 
The best farm crops of the year were, however, those of 
hay, swedes, and turnips. “oth corn and hay were 
harvested in excellent condition. Apples were every- 
where abundant, and all the small fruits yielded well, 
especially strawberries, but there was only a moderate 
snpely of pears and plums. 

The other papers read were ‘‘ Observations of Metcoro- 
logical Elements made during a Balloon Ascent at Berlin 
on September 1, 1904,” by Dr. H. Elias and Mr. J. H. 
Field ; and “‘ The Winds of East London, Cape Colony,” 
by Mr. J. R. Sutton. 





Nova Scotian Coat.—The shipments of coal made 
from the six principal collieries of Nova Scotia last year 
amounted to 4,367,000 tons. Unless the other collieries 
of the province produced among them 325,000 tons, the 
aggregate yield for 1904 will fall below that of 1903. 





NOTES FROM THE NORTH. 
G iascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday the pig- 
iron market was very active and excited, and local and 
London houses were extensive buyers, ee the prices 
of Cleveland warrants to be strong, thovgh irregular. 
The turnover was 25,000 tons, and at the close prices 
were 74d. above the previous day’s quotations. The 
market opened at 483. 14d. cash and 483. 5d. one month, 
and immediately jumped to 48s. 9d. and 493. re- 
spectively, but ultimately eased off to 48s. 6d. and 
483. 9d. tapes a 1000 tons of Standard foundry iron 
was done at 483. 74d. and 493. three months, while tch 
was quoted nominally at 53s. 6d. sellers. The afternoon 
market was flat, only some 8000 tons of Cleveland warrants 
being done. The prices were 48s. 3d. cash and 48s. 7d. 
one month, which wasa reaction from the morning’s quo- 
tations. On Friday morning the market was again active, 
but prices of Cleveland warrants were very irregular, the 
advance of Thursday morning not being maintained. Quite 
30,000 tons of Cleveland warrants changed hands, but 
this amount included 6000 tons of options. The 
price was 483. 14d. to 48s. 2d., but most of the 
above business was done at 48s. 5d. one month. For- 
ward iron opened at that figure, but eased 1d. and 
then closed at 48s. 54d. The afternoon market was 
quiet, and Cleveland warrants were done at 48s. 3d. 
cash and 48s. 44d. one month, — with buyers 
at 483. 14d. cash and 48s. 4d. one month. Included in the 
turnover of 7000 tons was some Standard foundry iron at 
48s. 7d. three months. On Monday morning the market 
opened quiet, and only 4000 tons of Cleveland warrants 
were dealt in at 48s. 3d. cash, 48s. 6d. to 48s. 74d. one 
month, and 48s. 9d. to 48s. 10d. three months. In the 
afternoon the turnover was again small, 3000 tons being 
the total business. The prices of Cleveland warrants 
were 48s. 5d. one month, and 483. 6d. three months, which 
was a decline of 14d. and 44d. respectively on the morn- 
ing’s quotations. ‘I'uesday morning saw the prices again 
easier, and although the turnover was 8000 tons, the tone 
was flat. Cleveland warrants were done at 483. 04d. cash, 
while forward iron eased from 48s. 4d. to 48s. 3d. one month, 
and to 48s. 5d. three months, with buyers over. Hematite 
iron was 56s. 8d. cash, and business was done in Standard 
foundry iron at 48s. 4d. three months. In the afternoon 
the market was fairly quiet, and the amount which 
changed hands was 3000 tons of Cleveland warrants. 
The quotations were 48s. 1d. cash and 48s. 44d. to 48s. 4d. 
one month. When the market opened to-day (Wednes- 
day) the tone was very irregular, and prices had a down- 
ward tendency, although only within narrow limits. 
Cleveland warrants were done at 48s, cash, then easing to 
473. 114d., gained a little strength to 48s. 1d., closing at 
47s. 114d. buyers. One-month iron changed hands at 
48s, 2hd., 48s. 2d., 483. 44d., and 483. 3d., closing 
at 483. 24d. buyers. The total turnover aggregated 
15,000 tons, some of which was three-month war- 
rants at 483. 7d., and early May dates at 48s. 5d. 
Hematite iron was offered at 56s. 10d. cash, and Scotch 
iron at 53s. 14d. cash, and Scotch No. 3 at 523. 3d. In 
the afternoon the prices were again a shade easier, 
and Cleveland warrants, opening at 48s., eased to 47s. 11d. 
cash and 48s. thirteen days Business was also done at 
48s. 34d. and 483. 2d. one month. Included in the turn- 
over of 10,000 tons, was some Standard foundry iron at 
483. 4}d. three months. Scotch No. 3 was offered at 
51s. 9d. cash, being 6d. lower than at the morning session. 
The quotations for warrant and makers’ iron are :—Clyde, 
58s. 6d.; Gartsherrie, 59s. ; Summerlee, 59s. ; Langloan, 
64s. 6d.; Coltness, 65s.; Calder, 593. (all shipped at Glas- 
gow); Glengarnock (shipped at Ardrossan), 55s.; Shotts 
(shipped at Leith), 59s. 6d.; Carron (shipped at Grange- 
mouth), 59s. 


Sulphate of Ammonia.—The sulphate of ammonia 
market remains fairly steady and quiet. The current 
price is 13/. 5s. per ton prompt delivery, and transactions 
are taking place at that figure. Little forward business 
is being done. 


Scotch Steel Trade.—A fairly steady tone still prevails 
in the steel trade. The quantity of new business done has 
not been much, yet some fair orders have been booked by 
makers at prices in excess of the official rates. Com- 
plaint is still heard in some quarters that specifications 
do not come in as might be be expected; but plate and 
angle mills are fairly well employed, and good specifica- 
tions must be forthcoming before long. The outlook 
continues promising, and the tendency for prices still to 
go higher. 


Shipbuilding Prospects.—Messrs. William Hamilton 
and Co., Port Glasgow, have booked another 7000-ton 
steamer for Messrs. Hardie and Co., Glasgow, and they 
seem to bid fair to be at the head of the list at the end 
of the present year; and a Newcastle telegram states 
that the outlook on the Tyne is very good ; the prospects, 
as shown by the number of new vessels ordered, aed 
much better than they were a few weeks ago. All the 
districts which are included in what is known as the 
North-East Ccast, report that trade is showing great im- 
aegis in the mercantile branches, and that there are 
ewer workmen on the unemployed list. 


Institution of Civil Engineers; Glasgow Students’ 
Association.—On Monday evening the fifth general 
meeting of the Glasgow Association of the Students 
of the Institution of Civil Engineers was held, with 
Mr, J. E. Harrison presiding. An interesting paper, 
entitled ‘‘ Notes on Canadian Railways,” was con- 
tributed by Mr. Fred. A. Farrell. Commencing by 
giving an outline of the chief routes of the principal rail- 
ways, the lecturer then described the nature of the work 
which had to be undertaken by a civil engineer when con- 
structing a railway in Canada. The preparation of plans 





for the Government, including preliminary surveys and 
location, was also described. hen he described the 
general practice in the design of steel superstructures, 
trestle-work, and masonry. Mr. Farrell concluded by 
giving an interesting account of the prospects of Canada 
as a suitable field for young engineers. At the close of 
the discussion which followed, the lecturer was accorded 
a hearty vote of thanks for his paper. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield University.—The fact has crept out that the 
gentleman who offered to contribute, on certain condi- 
tions, 10,0007. to the funds of the Sheffield University, is 
Mr. Edgar Allen, head of the firm of Messrs. Edgar 
Allen and Co., manufacturers, of this city. 

The Iron and Steel Trades.—The outlook in the iron 
trade is not as encouraging as it was a month ago. 
Buyers are asking for delay in deliveries, and there is 
difficulty in obtaining specifications. Prices are also 


cash | weaker, and have drop back a3 much as Is. 6d. to 2s. 


per ton. For delivery in Sheffield the prices quoted are : 
—-West Coast hematite, 67s. per ton; East Coast ditto, 
61s. to 623.; Lincolnshire No. 3 foundry, 483. 6d.; 
forge ditto, 46s. 6d.; Derbyshire No. 3 foundry, 
483. 6d.; forge ditto, 433. 6d. to 44s.; bars, 6/. 10s.; 
sheets, 8/. 10s. to 8/. 15s. The crucible-steel trade is only 
uiet both on home and foreign account. The demand 
or all the ordinary tool steels is being affected in an in- 
creasing degree by the more durable and popular high- 
speed qualities. The advance in prices of Bessemer and 
Siemens steels has checked business, as consumers say 
the trade will not stand it. With few exceptions the 
rolling-mills are on short time, and competition for what 
work is going is very keen. There is little improvement 
in the lighter industries. 


South Yorkshire Coal Trade.—A very large volume of 
business continues tobe done in coal, but prices, it is 
complained, rule low. The demand upon the collieries 
in the North and in Wales for shipment has indirectly 
benefited trade here, but at few places is full time being 
worked. A fair tonnage of steam coal is going to the 
ports, and the large works are taking moderately. The 
railway companies are also good customers. With the 
return of mild weather there has been a decline in the 
demand for house qualities, but prices are steady. For 
all classes of common coal there is an active demand, and 
the coke market is described as very good. 








PerRsonaL.—We are informed that from the 13th inst. 
the administration of the Board of Education in respect 
of secondary schools, as also of charitable trusts and 
endowmerits connected therewith, is being conducted in 
the Board’s offices at Whitehall, S.W., and not at South 
Kensington.—We are informed that Mr. Robert McLaren 
has joined the firm of Topping and Seavill, engineers, 
Rosario ; this firm will trade as Topping. Seavill, and 
McLaren, and will act as agents in the Argentine Re- 

ublic for Messrs. J. and H. McLaren, Midland Engine 

Works, Leeds. Mr. R. McLaren has been for several 
years in the locomotive department of the Central Ar- 
gentine Railway. 


Contracts.—Messsrs. Mountain and Gibson, of Elton 
Fold Works, Bury, have received an order for 100 of 
their ‘‘M. G.” 21 E. M. electric-motor trucks complete 
for tram-cars, from the Glasgow Corporation tramways. 
—Messrs. Ferranti, Limited, Hollinwood, have recently 
completed a number of switchboards for British central 
stations, also for stations at Johannesburg, Borneo, and 
Bloemfontein ; they are now executing switchboards and 
switch gear for Portmadoc, the Indian State Railways, 
Handsworth, Sydney, Plymouth, and for Messrs. 
Henry Tate and. Sons.—Messrs. Meldrum Brothers, 
Limited, of Timperley, near Manchester, have secured 
the contract for a Simplex regenerative destructor for 
Middleton (Lancs.), to work in conjunction with the 
electric-light station. The plant which the same firm 
recently put down for Preston is giving complete 
satisfaction. We are informed that it is raising 
steam for working the whole of the electric tramways. — 
Messrs. C. and A. Musker (1901), Limited, of Liverpool, 
have secured the contract from the Mersey Docks and 
Harbour Board, for supplying and woven Fane hydraulic 

ate machines for the passage between Brocklebank and 
foo Dock, Liverpool.—The Horsfall Destructor Com- 
pany, Limited, of Leeds, inform us that they have - 

lied a destructor installation to the town of Zurich, 

witzerland ; this installation comprises twelve cells, in 
which 120 tons of refuse can burnt daily as it is col- 
lected, and without ary addition of fuel. The heat pro- 
duced serves for generating steam for working a Brown- 
Boveri-Parsons turbo-alternator of 150 kilowatts, 220 
volts, 50 periods, 3000 revolutions.—Messrs. Arthur L. 
Gibson and Co., Tower-street, Upper St. Martin’s-lane, 
London, who supplied the Kinnear steel rolling-shutters 
for the car-shed of the Amsterdam-Haarlem Railway, 
recently described by us, have just closed the contract for 
34 shutters for the new car-sheds at Johannesburg. They 
have completed a contract for three shutters at the 
Brighton Corporation’s Generating Station, one of the 
shutters being the largest of the kind yet erected in this 
country ; it is 22 ft. high by 33 ft. 4 in. wide. To the 
order of the Underground Electric Railways of London, 
Limited, they have supplied nine for the Chelsea 
Generating Station, twenty-two for the Mill Hill Park 
car-sheds, five for the London-road car-sheds, and one for 
the Victoria sub-station, and have also supplied five for 
the Neasden station of the Metropolitan Railway, and 


two for the London County Council’s car-shed at Clapham, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a fairly 
numerous attendance on Change, but the amount of busi- | 
ness doing was not large. Merchants were underselling | 
makers, and the consequence was that most of the business 
doing was with second hands. Notwithstanding the | 
decidedly unfavourable statistical position, the market | 
was rather cheerful in tone, and traders generally took 
quite a sanguine view of the near future. Such was | 
rather difficult to understand with stocks accumulating 
rapidly and now assuming really huge proportions, to- 
gether with the continued poor shipments. Sales were 
made by merchants at 47s. 3d. for early f.o.b. deli- 
very of No. 3 g.m.b. Cleveland pig iron, and that 
may be given as the general market quotation, though 
makers, as a rule, would not entertain offers at such a 
figure, and asked at least 47s. 6d., whilst some of the 
leading firms hesitated to put iron on the market at 
47s. 9d. No. 1 was 48. 6d. to 48s. 9d.; and No. 4 foundry, 
463. The lower qualities, though fairly plentiful and not 
a great deal asked for, were pretty firm in price. Grey 
forge was 43s. 6d.; mottled, 42s. 9d.; and white, 
42s. 3d. Slightly better accounts were given of the 
Kast Coast hematite branch, notwithstanding increased 
output and additions to makers’ stores. Producers 
appeared to hold to the belief that hematite pig will be 
helped on by improvement in the steel trade. Mixed 
numbers were offered by merchants at 54s. 6d. for early 
delivery, but many makers asked up to 55s. No. 4 forge 
hematite was 523. 3d. Spanish ore maintained its value, 
Rubio of 50 per cent. quality standing at 15s. 3d. ex-ship 
Tees; but there was not much business doing, consumers 
having satisfied their requirements for the present. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry are in a fairly satisfactory 
state. There is not so much buying as there has been, 
but quotations are firm, and are more likely to further 
advance than otherwise. Ship rivets have nm raised 
by 2s. 6d. per ton. Market rates now stand :—Common 
iron bars, 6/. 7s. 6d.; best bars, 6/. 17s. 6d.; iron ship- 
plates, 62. 103.; iron ship-angles, 6/. 7s. 6d.; iron and steel 
ship-rivets, 7/. 7s. 6d.; steel ship-plates, 5/. 17s. 6d.; steel 
ship-angles, 5/. 10:.; steel joists, 5/. 7s. 6d.; steel boiler- 
plates, 7/.; steel sheets (singles), 77. 53.; steel sheets 
(doubles), 7/. 15s.; and heavy sections of steel rails, 5/. 
—all less 24 per cent. discount, except rails, which are 
net at works. 

Old Material.—There is more business doing in scrap, 
and prices tend upwards. Light iron scrap is up Is. 6d., 
and heavy iron scrap has been advanced 1s., the former 
now being 27s. 6d. and the latter 533. 6d. Old iron rails 
are 62s. 6d., and old steel rails 52s. 6d. 

Coal and Coke.—Demand for gas-coal continues satis- 
factory, and deliveries are ona scale. Quotations 
are steady and firm. Bunker coal is plentiful and weaker 
in price. Unscreened Durhams are 8s. 3d. to 8s. 6d. 
f.0.b. Coking coal is unchanged. The local demand for 
coke is heavy, and average blast-furnace qualities keep 
at 15s. 3d. delivered here. 








BIRMINGHAM M&CHANICAL ENGINEgRS.—The fourteenth 
annual dinner of the Birmingham Mechanical Engineers 
was held at the Grand Hotel, Birmingham, on the 11th 
inst. Sir William White, who presided, stated in his 
speech, with reference to a remark made by a former 
speaker, Mr. E. Parkes, M.P., that he did not think 
there was any reason for regret that Birmingham was at 
a distance from the sea, considering that it was so very 
near to some other things which were more important in 
regard to manufacture. He believed that there were 
many people who would gladly exchange places with 
Birmingham, and take the disadvantages that Birming- 
ham had to bear. In his further remarks Sir William 
White said that the cultivation of the science and practice 
of mechanical engineering was good, not merely for 
mechanical engineers alone, but also for all branches of 
engineering, and for all industries. 





Worcester SeweracGe Works.—The Worcester Town 
Council has completed the most important section of 
some sewerage works which it has in hand—viz., a 
tunnel under the Severn. The construction of this 





tunnel was necessary in order that the sewage of the 
portions of the city on either side of the river may be 
treated at the same site at Bromwich, where tanks and 
filters will be utilised for rendering the effluent harmless 
before it is allowed to enter the river. At present the 
town ditch and block-house sewers discharge into the 
Severn a short distance below the cathedral; but in a 
Short time these will be connected with syphons, which 
will carry the sewage under the river to the west bank, 
whence it will flow by gravitation. The inlet shaft 
on the east bank is about 60 ft. deep, and from 
the bottom of this the tunnel proceeds for a dis. 


tance of about 300 ft., being gradually constructed of 
iron rings, as the excavation at the heading has advanced | 
about 25 ft. below the bed of the Severn. Progress was | 
slow, being only from half a yard toa yard in 24 hours, 
owing to the difficulties experienced. The soil encoun. 
tered was hard rocky marl, necessitating the occasional 
use of dynamite. A heavy flow of spring water had also 
be kept under by the use of two powerful pulsometer | 
pumps day and night. As the building up of the iron 
rings proceeded, liquid cement was forced behind by com- 
ressed air, so that the tunnel is really encased in cement. 
he result is an almost entire absence of leakage. The 
tunnel is 6 ft. 6 in. in diameter, but the height is lessened 
by the laying of a bed of concrete 18 in. deep at the 
bottom, on which the pipes of the syphons rest, 





| 2,820,065 tons respectively. 
| principal exports :— 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—The market for steam-coal has been panty 
quiet, but for prompt shipment quotations for all descrip- 
tions of large have been nominally unchanged. The best 
large steam-coal has made 13s. 6d. to 14s. per ton, while 
secondary descriptions have ranged from lls. 3d. to 
13s. 3d. perton. House-coal has shown little change ; the 
best ordinary qualities have ranged from 13s. 6d. to 14s. per 
ton, while secondary and other descriptions have made 
10s. 6d. to 13s. per ton. No. 3 Rhondda large has been 
quoted at 13s. 9d. to 14s. per ton. Foundry coke has 
made 18s. to 18s. 6d. per ton, and furnace ditto 16s. 3d. 
to 16s. 6d. per ton. As regards iron ore, Rubio and 
Almeria have been quoted at 14s. 3d. to 14s. 6d. per ton, 
upon a basis of 50 per cent. of iron, and charges including 
freight to Cardiff or Newport. 


Fuel for the Navy.—The Lords of the Admiralty have 
decided to form at Portsmouth a large dépét for storing 
gasoline for submarines and oil fuel for warships. With 
this object in view, the site of the old gas-works has been 
purchased, and is to be added to the dockyard. All new 
warships are fitted for the use of liquid fuel, which is 
so largely used in the Navy now that a storage dépdt 
for it has become a necessity. 


Welsh Coal for Italy.—The requirements of the Italian 
Government for Welsh coal for the Italian Navy have 

n incre: to 80,000 tons, and the time for the de- 
livery of the coal has been shortened. Tenders are to be 
deposited at Rome on February 21, and delivery is to be 
made between that date and the end of April. 


Submerged Coal.—The naval authorities are about to 
undertake further experiments with submerged coal. 
About 18 months since, Nixon’s navigation coal was 
tested, some being submerged in wooden crates, while 
the remainder was left exposed to the weather. A small 


quantity of both submerged and non-submerged coal has | 
been tested, and the result has proved unmistakably that 


submerged coal has greater calorific qualities. Several 
tons of Merthyr Tydvil coal have now been received to be 
tested in the same manner. 


Cardiff Railway.—The report of the Cardiff Railway 
Company for the half-year ending December 31 states 
that the capital expended during the half-year on addi- 
tions to existing works amounted to 5016/., on the new 
dock to 85,191/., and on new railways to 12,730/. The 
balance available for dividend for the half-year is 76,208/. 
After providing for the dividend on the preference and 
preferred ordinary stocks and shares, the directors recom- 
mend a dividend on the ordinary capital at the rate of 
3 per cent. per annum, leaving to be carried to contingency 
account 7000/., and to next half-year 15,2082. A Bull has 
been deposited for securing the provision by the Rhymney 


Railway Company of improved siding accommodation for | 


its traffic = from an Docks, — wd other 
purposes. The new works of the company and the equip- 
ment of the South Dock have made catiofactory soennen 
during the half-year, and the directors have recently 
entered into a contract (No. 2) for the construction of 
railways between Tongwynlais and Treforest, so as to 
complete independent railway communication between 
Treforest and the Bute Docks. 








Tue InstTiruTIon oF Civit ENGINEERS: STUDENTS’ 
MEETING.—A meeting of students of the Institution of 
Civil Engineers was held at the Institution on Friday 
evening, the 10th inst., Mr. A. W. Szlumper, M. Inst. 
C.E., in the chair, when a paper on ‘‘ The Reconstruction 
of the Santa Lucia River Bridge, Uruguay,” was read by 
Mr. P. J. Risdon, Stud. Inst. C.E. The reading of the 
per was followed by a discussion, in which Messrs. 

. E. Thomas, H. W. Fitzsimons, G. 8. Szlumper, H. T. 
Tudsbery, H. 8. Coppock, and A. B. Geen, Studs. Inst. 
C.E., took part. 





Tue Institution OF Navat ArcuHitects.—We are 
informed that the meetings of the Institution will take 
place on April 12, 13, and 14, in the hall of the Society of 
Arts, John-street, Adelphi, W.C., under the presidency 
of the Right Hon. the Earl of Glasgow, G.C.M.G., LL.D 
The council will be willing to present a gold medal, also 
a premium of books or instruments, to any person, not 
being a member or associate member of council, who 
shall at the forthcoming meetings read a paper which, in 
the judgment of the council, merits these distinctions. 
The annual dinner will be held on April 12, in the Grand 
Hall, Hotel Cecil. 





Our Coat Apsroap.—The exports of coal from the 
United Kingdom in January were 3,482,207 tons, as 
compared with 3,262,364 tons in January, 1904, and 
3,568,892 tons in January, 1903. In these totals steam 
coal figured for 2,653,575 tons, 2,514,743 tons, and 
The following were the 














Country. | Jan., 1905. Jan., 1904. Jan., 1903. 
tons tons tons 
Germany 510,697 284,040 326,195 
| France ee ee 543,016 618,619 516,133 
Italy .. oe oe . 506,£88 481,13€ 399,349 


It is noticeable that the shipments of British coal to the 
United States bave not altogether died out, havin 
amounted in January to 13,583 tons, as compared wit 
— tons in January, 1904, and 567,421 tons in January, 





| MISCELLANEA. 


THE world’s speed record for automobiles is now held 
| by Great Britain; the record was made in January last 
|at Ormonde Beach by Mr. A. Macdonald, with a Napier 
car. The kilometre was run in 21.3 seconds—equal to 

169.022 kilometres, or 105 miles, per hour, This is 1 kilo- 
| metre (0.62 mile) per hour more than the record of Nov- 
ember, 1904, which was held by a Darracq car. In 1902 
| the record was held by a Mors car; the kilometre was 
run in 35.5 seconds—equal to a speed of 101.7 kilometres 
(62.5 miles) per hour. 


Many attempts have been made to solve the speed- 
|changing problem by means of expanding pulleys. One 
|of a new type which appears to work sp on 
motor bicycles is now being introduced by Messrs. John 
Chapman and Co., of 18, 20, and 22, Fann-street, E.C. 
|The pulley is built up of a number of segments, each of 
| which is mounted in aslot in a plate, and can be worked 
| in or out frem the centre by ascroll, just as in the common 
seroll chuck. The construction is, of course, not new ; 
| but the method of operating the scroll appears to be 
;novel. The disc on which the scroll is cut is constructed 
|as a worm-wheel, and can be rotated by a worm, which, 
in its turn, is driven by a second worm, the latter bein 
driven by a friction disc. This disc is carried round with 
the rest of the deviceas the latter rotates, and a couple of 
| friction-rings are provided, either of which can be moved 
so that it Some against the friction disc. In this con- 
dition the disc is caused to rotate as it is carried round, its 
direction of rotation being dependent on which of the 
friction-rings it is in contact with. A ‘‘ knock-off” is 
provided, which throws the friction-ring out of gear when 
|the pulley is fully expanded or fully contracted. The 
change of speed is made only when the engine is running, 
and a travel of 30 yards is said to be sufficient to fully 
expand the pulley of a motor-bicycle. 


The employment of quartz, corundum, crushed steel, 
and carborundum for grinding purposes does not appear 
to have decreased the popularity of garnet as an abrasive. 
In a report of Mr. Pratt on the mineral resources of the 
| United States for 1902, we find it stated that the total 
| value of all natural abrasives produced in the States for 

that year was 1,326,255 dols., and of this amount 132,820 
| dols. was represented by garnet, as against 104,605 dols. 
|for corundum and emery. It appears that this abrasive 

has a good market, and that new localities, where the 
| material of a fine quality is found, are sure to attract 
notice and reward the trouble of development. A rich 
|deposit on Little Pine Creek, Madison County, North 
Carolina, has recently been brought into prominence, and 
is attracting attention. The garnets, well-developed, 
and in large aggregates, occur in a chlorite schist. They 
|are of the ‘‘almandine ” or iron alumina variety, and 
frequently contain very fine gem surfaces, which furnish 
superior cuttings. In January, 1904, the prospecting of 
|this property commenced, and in the course of a month 
| over 20 tons of good merchantable garnet were produced, 
and by the end of May over 160 tons were mined, and 
140 tons shipped. The company now engaged in work- 
ing this property is the North Carolina Garnet Company, 
— is incorporated under the laws of the State of New 
ork. 


In a paper recently read before the New York Rail- 
road Club, Mr. W. B. Potter compares the cost of work- 
ing a suburban service electrically and by steam. The 
steam-train he assumes to consist of a locomotive weigh- 
ing 110 tons, and four cars weighing 40 tons each, making 
a total of 270 tons. The electrical equipment, to give the 
same service as the locomotive, would weigh 50 tons, sc 
that the total weight of the electric train would be 210 
tons. The steam locomotive, taking into account all 
the coal burnt by it during the twenty-four hours, 
uses, when worked on suburban service, ‘about 6.68 1b. 
of coal per indicated horse-power-hour, and 130 lb. per 
train-mile. The cost for fuel per train-mile, with coal 
at 103. 5d. per ton of 2000 lb., is 7}d. The cost per kilo- 
watt-hour of an electric station, with coal at 11s. 9d. per 
short ton (inclusive of fuel, water, labour supplies, and 
maintenance), amounts to 4d., in a particular station 
supplying current for railway service; but in order to 
allow for higher prices of fuel and labour, Mr. Porter 
takes it at one-fifth more, or 4d. per kilowatt-hour. A 
train weighing 210 tons, as assumed, would require 
12.2 kilowatts r train-mile delivered at the train, 
the cost of which, on the basis taken, would be 5.154. 
The wages cost for a steam-train crew, consisting 
of driver, conductor, fireman, and two train hands, is 
taken as 12 dols. per day, and the average run made by 
them will be 100 miles only, whence the wages cost per 
train-mile will amount to 6d. The maintenance cost of a 
steam locomotive varies, but in suburban service may be 
taken as 3}d. per train-mile. Theelectric train will easily 
make 150 miles per day, and its crew being also one less 
than that needed for the steam locomotive, the wages cost 
per train-mile for it will amount to 3.35d. The cost of 
maintenance for the electric equipment will be about 4d. 
per car-mile, or 2d. per train-mile. Summing up the 
various items, the steam train will cost 1s. 5d. per train- 
mile, and the electric train to do the same work 10.6d. 
Since the adoption of electric traction on the Manhattan 
Elevated Railway the working expenses have been reduced 
from 58.1 per cent. of the gross receipts to 41.2 per cent. 








Messrs. CAMMELL, Latxp, anp Co., Limirep.—On 
Monday, the 13th inst , a meeting of this company was 
held at Sheffield for the purpose of considering a proposal 
for promoting a Bill in Parliament for the acquisition 
of the Workington Harbour and Lonsdale Dock ander- 
taking. Colonel Sidebottom presided. The proposal 





was approved, 





let 
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NOTICES OF MEETINGS. 


Tue INstiruTion OF MECHANICAL ENGINERRS.—Friday, February 
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M.V.O., will preside. Illustrated by Voices, Instruments, and 
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Kingdom,” by Mr. G. L. Addenbrooke, Member. (Continuation of 
discussion. ) 
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Professor L. C. Miall, D.Sc., F.R.S., on ‘The Structure and Life 
of Animals.” (Lecture VI.)—Thursday, February 23, at 5 p.m. 
Professor J. J. H. Teall, M.A., F.R.S., F.G.8., Director, H.M.’s 
Geological Survey, on ‘‘ Recent Work of the Geological Survey.” 
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Hogarth, M.A., on “ Archeology.” (Lecture I.) 

PuysicaL Society or Lonpon.—Friday, February 24, at 5 p.m., 
at the Royal College of Science, Exhibition-road, South Ken- 
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Method of Teaching Geometrical Optics.” by Dr, C. V. Drysdale. 
2. “* Exhibition of Dr. Meisling’s Colour-Patch Apparatus,” by Mr. 
R. J. Sowter. 3. ‘‘A Method of Illustrating the Laws of the 
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THE MANCHESTER STEAM-USERS’ 
ASSOCIATION 

Tue Jubilee of the Manchester Steam - Users’ 
Association, which has been celebrated this week, 
is an event of more than passing interest in the 
history of engineering progress. This important 
organisation came into being at a time when the 
notions that prevailed in many quarters with re- 
gard to the nature and properties of steam were 
of the crudest character. When the Association 
was founded, even eminent scientific men laboured 
under extraordinary delusions as to the causes of 
boiler explosions, and the Association may justly 
take credit for having helped in no small degree to 
dissipate many of the theories which held the field 
at the time of its inauguration. 

The Association was founded mainly for the 
purpose of preventing boiler explosions, a class of 
accidents which had increased with painful fre- 
quency concurrently with the rapid industrial 
advancement of the early part of last century. 
The views then held as to the cause of these 
disasters seem very strange to those who live in 
more enlightened days. By some persons boiler 
explosions were attributed to a sudden and mys- 
terious development of force different from and 
greater than the simple pressure of steam in the 
boiler, a collateral belief being that no number 


232) of safety-valves could deprive the steam of its 


instantaneous force sc as to save the boiler from 
destruction. In a paper read before the Institu- 
tion of Civil Engineers, in 1841, by Mr. Charles 
Schafhaeutl, M.D., on ‘‘ The Circumstances under 
which Explosions Frequently Occur in Steam 





Boilers, and the Causes to which such Explo- 
sions may Assigned,” similar views were 
enunciated. There was little comfort in these 
conclusions to the steam-using public, and heavy 
indeed was the toll exacted in life and property. 
Boiler een which, more often than not, 
were appalling in their results continued to occur. 
A few engineers and other scientific men there no 
doubt were who regarded as inadequate the current 
explanations as to the cause of these catastrophes, 
and foremost among these was Mr. (afterwards Sir) 
William Fairbairn, the distinguished Manchester 
engineer. Impressed with the idea that explosions 
were due more to the weakness of the boiler than 
to spheroidal conditions, or anything mysterious in 
the nature of steam, and believing that careful 
scientific inspection would suffice to discover these 
defects, he conceived the notion of forming a volun- 
tary society of boiler-users, who should secure for 
themselves freedom from explosions by systematic 
examination of their boilers. The immediate cause 
of Mr. Fairbairn’s public action in the matter was the 
calamitous explosion which occurred at Rochdale on 
September 9, 1854, when ten persons were killed. 

Mr. Fairbairn was fortunate in securing at the 
outset the co-operation of several men of distine- 
tion in Manchester and the neighbouring towns—- 
notably, Mr. Henry Houldsworth, father of Sir 
W, H. Houldsworth, M.P., and Mr. (afterwards 
Sir) Joseph Whitworth. Along with these gentle- 
men he convened a public meeting of manufac- 
turers and others interested in the use of steam- 
power. This gathering took place in the Man- 
chester Town Hall on Tuesday, September 19, 
1854, the Mayor, Mr. Benjamin Nicholls, pre- 
siding. At this meeting the first committee, con- 
sisting of the three conveners, was appointed, and 
the Steam-Users’ Association was launched upon a 
career which has proved to be one of remarkable 
usefulness. 

Shortly after the inaugural meeting, Mr. Henry 
Houldsworth was appointed the Association’s first 
president, which position he occupied for some 
ewe He was succeeded in 1858 by Mr. 

airbairn, who filled the presidential chair for 
seventeen years, and who was followed in turn by 
Mr. Hugh Mason, Mr. Richard Peacock, Mr. Henry 
Lee, and, finally, by the present President, Mr. 
Adam Dugdale. The first chief engineer was Mr. 
R. B. Longridge, who, after a short period of ser- 
vice, became associated with the Boiler-Insurance 
and Steam-Power Company (now the Vulcan Boiler 
and General Insurance Company). Mr. H. W. 
Harman followed Mr. Longridge as chief engineer 
of the Association, but held the office for two years 
only, being succeeded in 1861 by the late Mr. 
Lavington E. Fletcher, who continued in office 
until 1897, when he was in turn succeeded by the 
present chief engineer, Mr. C. E. Stromeyer. 

The continued expansion of industrial enterprise 
and the tendency manifested in favour of the use 
of high-pressure steam rendered it very desirable 
that experimental researches should be undertaken 
with regard to the strengths of boilers. Towards 
Mr. Fairbairn’s individual experiments on the 
strengths of boiler furnaces the Association contri- 
buted the sum of 50l.; while later, and during 
Mr. Fairbairn’s presidency, it authorised the con- 
struction of a boiler expressly for undergoing a 
series of hydraulic bursting tests. The boiler was 
of the Lancashire type, 7 ft. in diameter, and made 
for what was then the fairly high pressure of 75 lb. 
Eleven experimental bursting tests were made 
under the supervision of the then chief engineer, 
the late Mr. Lavington E. Fletcher. Careful ob- 
servations were taken of the boiler while under 
pressure, and a summary of the results appeared in 
our issue for March 24, 1876. 

The Association had, at an earlier date, conducted 
some tests with a view to ascertaining the effect of 
discharging cold water into kitchen boilers which 
had been made red-hot, and the experience thus 
gained led to a still more important series of experi- 
ments, the object of which was to determine the 
result of showering cold water upon the red-hot 
furnaces of steam boilers. The Manchester Steam- 
Users’ Association dissented from the views 
generally entertained on this matter, and con- 
sidered that they diverted attention from the true 
cause of explosions, which, in the great majority of 
cases, was either the original malconstruction of 
the boiler, or the bad condition into which it 
had been allowed to fall. To set the matter at 
rest, therefore, the Association conducted these 
experiments. A full-size Lancashire boiler was 
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procured for the purpose, and the trials extended 
over a lengthened period. The results, which 
fully justified the Association’s contention, were 
published in a special volume, with illustrations, in 
1890.* 

Notwithstanding the demonstrated fact that 
careful inspection was the true preventive of ex- 
plosions, as shown by the immunity from these 
disasters enjoyed by members of the Association, 
the indifference or parsimony of other boiler-owners 
still resulted in a yearly crop of so-called ‘‘acci- 
dents.” To the scene of every explosion an engi- 
neer of the Association was sent with a view to 
obtain particulars as to the cause. The results of 
these investigations (which were only discontinued 
on the passing of the Boiler Explosions Act in 
1882, whereby these inquiries are made by the 
Board of Trade) are recorded in the Association’s 
monthly reports. Steam-users, however, could 
not be compelled to join a voluntary association, 
notwithstanding the advantages which it offered, 


and very early in the Association’s history it became | 


recognised that nothing but Parliamentary inter- 
ference would bring about any appreciable diminu- 
tion in the number of boiler explosions. Individual 
members of Parliament had from time to time 
introduced Bills on the subject in the House of 
Commons, but these usually contained the germs 
of governmeutal interference, and were not viewed 
with favour by steam-users generally. The Man- 
chester Steam- Users’ Association, therefore, decided 
on moving in the direction of inquiry, believing 
that a wide official dissemination of the facts con- 
cerning explosions would gradually lead to a more 
satisfactory state of things. 

In 1869 a Select Committee of the House of 
Commons was appointed ‘to inquire into the 
cause of steam-boiler explosions, and as to the 
best means of preventing them.” The Association 
was represented before this Committee by Sir 
William Fairbairn and Mr. Lavington Fletcher, 
who gave evidence as to the efficacy of careful 
periodical inspection as a means of preventing 
explosions. In the end the Committee reported 
that in their view “inspection could only be made 
general by being made compulsory,” but they were 
‘not prepared to recommend the adoption of any 
system founded upon the theory of compulsory 
inspection.” They recommended, however, that 
in the case of every explosion, whether attended 
by loss of life or not, the district coroner should 
hold an inquiry, assisted by a Board of Trade 
surveyor. ; 

Nothing further, however, came of the Parlia- 
mentary inquiry. Explosions still occurred, and 
coroners’ juries continued to return verdicts con- 
trary to facts. In nearly every case the explosion 
was stated to have been caused by the boiler 
attendant—who was often killed, and thus un- 
able to speak for himself—having let the water 
low, and then, by turning on the feed, generated 
an instantaneous volume of steam sufficient to 
blow up the boiler. It was thought desirable, 
therefore, that explosions should be investigated 
by a more competent tribunal than a coroner's 
jury. With this in view, in 1882 the late Mr. 
Hugh Mason, M.P., who had become president 
of the Association on the death of Sir William 
Fairbairn, succeeded in carrying through Parlia- 
ment the Boiler Explosions Act, providing for an 
inquiry by the Board of Trade into cases of boiler 
explosions, and the infliction of penalties in aggra- 
vated cases. Originally boiler explosions at coal 
and other mines were excluded from the operations 
of the Act, but by an amending Bill, piloted 
through the House of Commons by Sir William 
Houldsworth in 1890, this defect was removed. 
The Act has worked well and with excellent 
results, the number of explosions having been 
materially reduced. 

In addition to the Boiler Explosions Acts, the 
Association has from time to time framed measures 
which have been introduced iv Parliament with the 
object of rendering the inspection of their boilers 
obligatory on all steam-users. The exigencies of 
Parliamentary business, and the difficulties which 
beset the path of private members’ Bills have pre- 
vented this legislative work coming to fruition ; 
but the Association’s object has been to some 
extent attained by the clause introduced in the 
Factory and Workshop Act, 1901, providing for the 
compulsory inspection, at least once in every four- 


* A full account of these experiments ap 
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teen months, of all factory boilers throughout the 
country. 

Concurrently with its routine work of boiler- 
inspection, the Association has entered upon many 
scientific investigations of much value to steam- 
users. Some of these have already been touched 
upon, but mention may be made of an important 
series of coal trials carried out at Wigan so far 
back as 1865. The special object of this series of 
trials was to show the suitability of the South 
Lancashire and Cheshire coals for use in the Royal 
Navy. The trials were carried out at the expense 
of the South Lancashire and Cheshire Coal Asso- 
ciation, under the superintendence of the late Dr. 
Richardson, of Newcastle, and the late Mr. 
Lavington Fletcher. Fifteen coals were submitted 
for trial, and the report on the results is contained in 
the Manchester Steam-Users’ Association’s monthly 
report for July, 1868. Inter alia, the trials showed 
that practically smokeless firing might be obtained 
both at sea and on land, not necessarily by means 
of any special apparatus, but simply by careful 
firing. : 

The subject of feed-water treatment and the pre: 
vention of incrustation has engaged the attention 
of the Association from its earliest days. In 1858 
the late Dr. R. Angus Smith made an analysis of 
several of the waters used in the works in and 
around Manchester, and prescribed remedies for 
their treatment for the guidance of the Manchester 
Steam-Users’ Association members. From _ that 
time the Association has heen constantly alive to 
the importance of this subject, and in the last 
memorandum issued by the present chief engineer, 
Mr. C. E. Stromeyer, the question of feed-water 
and the use of water-softeners is treated at con- 
siderable length. Recently the Association has 
made a substantial money grant to the National 
Physical Laboratory for experiments on super- 
heated steam. 

The Association has also taken up the question 
of smoke-prevention, and some years ago engaged 
the services of a trained stoker to visit the works 
of various extensive users of steam-power to show 
how smoke could be avoided by careful hand-firing. 
Further, it has done much to improve the Lan- 
cashire and other types of boiler, and has rendered 
great assistance to makers throughout the country, 
not only by its experiments and the circulation of 
information, but by superintending the construc- 
tion of boilers for home and export, and carefully 
examining and testing them before they left the 
makers’ works. This service, when the great 
increase of pressure is considered, has doubtless 
been a most valuable adjunct in the cause of boiler 
engineering. 

The Association, though frequently urged to do 
so, has never adopted the principle of joint stock 
insurance ; but in 1865 it instituted a system 
whereby every boiler found upon examination to be 
safe for the required working pressure was gua- 
ranteed against explosion to the amount of 3001. 
This sum was subsequently increased, and now 
stands at 20001. The validity of the Association’s 
principles is evidenced by the striking fact that 
during the Jong period of 40 years, during which it 
has issued upwards of 157,000 guarantees of safety, 
no explosion of a boiler guaranteed by it has ever 
occurred through want of inspection by the Asso- 
ciation. 

From the Manchester Association spgang various 
boiler-insurance companies, which, though working 
on aprinciple totally different from that adopted 
by the parent society, have yet tended to extend 
the principle of boiler-inspection. On the Con- 
tinent it has had many imitators, and there are at 
the present time some forty boiler inspection asso- 
ciations in existence. But no society has occupied 
exactly the same unique position as the original 
Association. It has been faithful to the disin- 
terested ideals of its founders, and, while maintain- 
ing its position and influence as a scientific institu- 
tion, may claim to have been, in its successful 
efforts to prevent the sacrifice of human life from 
boiler explosions, a philanthropic instrument of 
no small value. The Association enjoys a well- 
earned reputation far beyond the bounds set for 
its operations by the original promoters. The 
Jubilee Banquet held in Manchester on Tuesday 
last, at which many eminent scientific autho- 
rities met to render the honour justly due to 
so admirable an institution, formed a fitting 
tribute to the high opinion entertained of the 
work the Association has done in the past, and 
testified to the confidence that is felt in its con- 








tinued usefulness. The celebration may, in fact, 
not only be regarded as the commemoration of a 
useful and honourable past, but as the expression of 
the heartiest good wishes for an even more successful 
future. 








INTERNAL-COMBUSTION ENGINES. 


On Monday last Mr. Dugald Clerk delivered 
before the Society of Arts the first of a series of 
four Cantor Lectures on the subject of ‘‘ Internal- 
Combustion Engines.” This lecture was devoted 
almost entirely to an elementary consideration of 
the simplest conditions under which such engines 
could work ; the effect of the preliminary compres- 
sion of the working fluid upon the efficiency, and 
matters of this nature, being dealt with on the 
assumption that no heat losses occurred during the 
cycles. 

The internal-combustion engine, it was pointed 
out, is a heat engine similar in many respects to 
the steam and hot-air engines, but differs from the 
latter types in the fact that the heat to be utilised 
is generated independently for each stroke in the 
working fluid in the cylinder, instead of being 
transmitted from some external source. It was 
early realised that much higher efficiencies were 
theoretically possible with the air-engine than with 
the steam-engine, and mary men have given much 
attention to reducing such engines to a practical 
form. In 1854 Rankine read a paper before the 
British Assvuciation, in which he expressed his 
belief that some form of hot-air engine would 
be the most efficient means of turning heat into 
work, and a reference to the Proceedings of the 
Institution of Civil Engineers for the years 1845, 
1853, and 1855 would show how keen an interest 
was taken in those early days in the subject of hot- 
air engines. Lord Kelvin, Joule, and Sir William 
Siemens gave much of their attention tosuch engines, 
and either as authors of papers read before the 
Institution, or as taking part in the discussions, we 
find the names of such prominent engineers and 
scientists as Mr. Charles Manby, Cayley, Hawkes- 
ley, Braithwaite, Stephenson, Faraday, and others. 

In spite of the amount of time and attention 
expended about the middle of the last century in 
the hope of making the hot-air engine a practical 
success, the difficulties of the task proved too for- 
midable to be overcome. The principal cause of 
failure lay in the fact that the rate of transmission 
of heat to air from any external source was too slow. 
In the year 1840 Cayley had tried to utilise the 
principle of internal combustion to impart the 
necessary heat to the air. A solid fuel was used, 
and combustion took place in a chamber outside 
the cylinder ; but the project failed on account of 
trouble with the piston and valves. In every suc- 
cessful modern engine the fuel was burnt inside the 
working cylinder. A much higher temperature might 
be used in this class of engine, and there was nv 
difficulty in heating any mass of air, however great, 
in a fraction of a second. The conductivity of air 
was very slight, and the diffusion of heat was almost 
entirely effected by convection, the low conductivity 
of air for heat, which was previously the stumbling- 
block of inventors being now a distinct advantage 
in minimising losses through the walls of the cy- 
linder. 

So long as we consider the working fluid as air 
only, we might investigate, the lecturer said, the 
efficiency of the engine without reference to how the 
heat was imparted to the air, whether from within or 
without, and this assumption allowed us to deal with 
the problem in a very simple manner. All engine- 
builders now made arrangements for compressing 
the working fluid before combustion, as it was known 
to result in a greatly increased efficiency ; but the 
exact cause of this greater efficiency was by no means 
clearly understood. It used to be supposed that 
the better result was solely due to the greater 
number of expansions possible, and this view was 
generally held by practical engineers; but it was now 
known that there were distinct thermodynamic 
advantages to be derived from the initial compres- 
sion. The lecturer here referred to a diagram on 
the walls of the lecture-room showing the ratio 
between the pressure and volume of a working 
fluid undergoing the operations of the Carnot cycle, 
and stated that, as worked out by Rankine and 
Thomson, it was the foundation of modern thermo- 
dynamics. He described the cycle at some length, 
and mentioned that it gave the conditions of maxi- 
mum efficiency ; but it is needless for us to go over 
this ground, which is familiar to every student 
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of the heat-engine. Many engineers have con- 
sidered the use of the Carnot cycle in an actual 
engine; but even if it were possible to insure 
freedom from heat losses, it would necessitate 
an enormously heavy engine, as would be evident 
from the diagram on the wall, in which, although 
the initial pressure was as high as 500 lb. per 
square inch, the mean pressure was only 6 lb. 
Diesel at first endeavoured to approximate to the 
cycle, but soon abandoned the attempt as imprac- 
ticable. There were two cycles which met the 
requirements of ordinary practice : onein which the 
heat was imparted to the fluid at constant volume, 
and the other in which this took place at constant 
pressure. The first of these cycles was almost 
universal at present, the ordinary gas-engine and 
petrol motor, working on the Otto cycle, making 
use of it. As an example of how the mechanical 
arrangements for carrying out the Otto cycle were 
effected, Mr. Clerk called attention to a sectional 
drawing of a 68 brake horse-power National gas- 
engine hung on the wall, and an actual speci- 
men of a smaller similar engine in front of the 
lecture table. Turning to another diagram on the 
wall, in which the gas was heated at constant 
volume until the pressure had risen to 500 lb., the 
same as in the Carnot diagram, and then expanded 
adiabatically into its original volume, he remarked 
that though the theoretical efficiency had fallen 
from 64 per cent. to 48 per cent. as compared with 
the Carnot, the mean pressure was 105 lb., as 
against 6 lb., so that a much smaller engine could 
be used. Such a diagram was typical of those 
of the ordinary gas-engine or petrol motor, the 
former having an initial compression to about 
one-fifth the original volume, and the latter 
generally more. The temperature of the exhaust 
was 600 deg. Fahr. So high an efficiency as 
shown was unattainable in practice on account 
of heat losses. The next diagram showed two 
superposed theoretical indicator cards, in which the 
fluid had been compressed to one-third of its 
volume; in the first card heat was added at constant 
pressure, and in the second at constant volume, 
the expansion in both cases being carried down to 
atmospheric pressure. With the constant-volume 
cycle the mean pressure was 105 lb., as compared 
with 37 lb. in the case of heating at constant pres- 
sure, so that in the latter case a cylinder three 
times the size would be required for the same work, 
although the efficiencies of the two cycles were 
exactly the same. 

The only example of the constant-pressure cycle 
in commercial use was, Mr. Clerk said, the 
Diesel engine, in which the full pressure was 
obtained before the addition of heat, and main- 
tained during the addition. The full theoretical 
efliciency of 64 per cent. would be given between 
the temperatures at which the diagram had been 
calculated. It was interesting to note that Pro- 
fessors Unwin and Callendar had shown within 
the last few weeks that if there is the same 
compression, the theoretical efficiency is the same, 
whether the heat is added at constant tempe- 
rature, .pressure, or volume. If these conditions 
could be realised in an actual gas-engine, the 
power would be increased by 25 per cent., and the 
efliciency by 30 per cent. Mr. Clerk stated that he 
had built an engine some years ago to try and 
embody the idea; but though it, ran well, there 
were difficulties which prevented it becoming a 
commercial success. e then reverted to the 
question of the increased gain due to initial com- 
pression of the mixture before explosion, and 
called attention to a table of efficiencies theoretic- 
ally obtainable with different ratios of compression, 
which we reproduce below :— 


Vol. after compression Theoretical 
Vol. before compression Efficiency. 

0.24 

j 0.36 

} 0.43 

i 0.48 

} 0.55 

vs 0.61 

> 0.70 

tba 0.85 


In no ordinary gas-engine was the working fluid 
compressed to less than one-fifth its original bulk, 
though the Diesel engine had about double this 
compression, the final figures on the list being out- 
side the range of possible practice owing to the 
danger cf pre-ignition. 

A further diagram on the wall made the matter 
clearer. It showed three superposed theoretical 





cards, in which the compression had been stopped 
respectively at one-third, one-fourth, and one-fifth 
the original volume, and in each case an equal quan- 
tity of heat added at constant volume and expan- 
sion then carried down to the original volume. The 
areas of the three diagrams were a measure of the 
work done, and consequently of the efficiency, the 
values of the latter being respectively 36, 43, and 
48 per cent., and the mean pressures 97 lb., 101 lb., 
and 105 1b. In practical work one must pay some 
attention to the maximum temperature of combus- 
tion. A rise of temperature of 1 deg. Cent. will 
increase the volume of a given amount of air at 
freezing temperature by 3},5, so that if the tempe- 
rature be increased 273 deg., the pressure of the air 
at constant volume will be doubled. Explosion 
may be regarded as merely an addition of heat to 
air by chemical means, and the pressure produced 
by explosion was first measured experimentally by 
Bunsen in 1866, who fired an explosive mixture of 
gases by an electric spark in aglass tube fitted with 
an adjustable lever safety-valve, and noted the 
pressure at which the valve would just lift. This 
method was crude, and the temperatures of explo- 
sion obtained by calculation were much too low, as 
no account was taken of the chemical contraction 
of the mass. 

In 1886 the author made similar experiments 
with mixtures of coal-gas and air, using 4 cylinder 
8in. by 8 in., anda form of steam-engine indicator 
to record the explosion and cooling lines. Recently 
he had experimented with a more delicate appa- 
ratus, and obtained the results shown on the dia- 
gram. (This was reproduced in ENcGIngERING for 
May 6, 1904, vol. Ixxvii., page 657.) If the total 
amount of possible heat generated by the explo- 
sion were calculated, it would be found that only 
from 60 to 70 per cent. was accounted for, the 
remainder being suppressed in some way. There 
was much discussion as to the explanation of this 
fact, many engineers holding it to be due to the 
greater specific heat of the mixture at high 
temperatures, though the author believed that 
the combustion was not instantaneous, but con- 
tinued during the expansion stroke. If the former 
view were correct, nothing could be done to remedy 
matters, though the design of the engine might be 
modified to gain better results, if the author’s view 
were correct. All ordinary coal-gas gave very similar 
explosion curves, though when heavy hydro-carbons 
were present there was a curious break in the explo- 
sion line. Petrol vapour showed this strongly, and 
for reliable deductions from such curves the charac- 
teristic of the fuel must be known. 

To see the serious effect of the heat loss upon 
efficiency, a simple. case was considered, and the 
author stated that in engines of not less than 5 in. 
in diameter of cylinder the actual efficiency obtain- 
able was only about 60 per cent. of the theoretical ; 
in larger engines it might reach 70 per cent., but 
this figure could not be exceeded at present, and 
in smaller engines it would always be below 60 
per cent. Attempts at getting greater efliciencies 
by increasing the initial compression introduced 
dangers of premature explosions, particularly if the 
previous charge had missed fire. The Diesel engine 
overcame this difficulty by only introducing the fuel 
at the time when explosion was needed ; but such a 
method was not possible when gaseous fuel was used. 

In the next lecture —to be held on the 20th inst. 
—the more practical aspects of the internal-com- 
bustion engine will be considered. 








TECHNICAL INSTITUTIONS. 

Last year will be memorable in the annals of 
our engineering institutions from the distance from 
home at which the summer meetings were held. 
The Institution of Mechanical Engineers travelled 
further afield than they had yet ventured, the 
meeting being held over 4000 miles from home, in 
the City of Chicago, whilst the Iron and Steel In- 
stitute proceeded, for the second time in its history, 
to New York, and there were excursions extending 
over several hundreds of miles, a considerable 
number of members going even as far as St. Louis. 
Similarly, the Institution of Electrical Engineers 
also visited the United States with very successful 
results. The attraction which led to these distant 
wanderings was the great Exhibition at St. Louis, 
and so great was its influence that even that august 
body, the Council of the Institution of Civil Engi- 
neers, broke through ancient tradition by holding 
an official summer meeting in the United States. 


This meeting, however, differed from those of other 





similar institutions by there being no readings of 
papers, the programme being confined chiefly to 
visits to places of engineering interest, so that the 
trip might be, perhaps, better described as an ex- 
cursion than as a meeting. 

Whether last year’s proceedings will be taken as 
a precedent by the Institution of Civil Engineers 
remains to be seen. There is no doubt that the 
summer or autumn meetings of technical societies, 
either to the provinces or abroad, are a great source 
of strength. They make the institutions known ; 
they bring home very forcibly to the various districts 
the aims and objects of the societies, and advertise 
—if we may use so sordid an expression in connec- 
tion with these dignified bodies—to those residing 
in the different localities visited the usefulness 
of the ineetings, and the benefits of membership. 
No doubt our premier engineering institution, as 
the parent of all engineering institutions, can afford 
to dispense with adventitious aids to popularity ; 
and even were its practical usefulness to wane— of 
which, happily, there is not the shadow of a fore- 
cast at present—it could exist for many years on 
the prestige it has acquired and is still acquiring. 

An example of the benefits to be derived from 
foreign travel—which, as we know from the adage, 
‘‘enlargens the mind ”—was given at the last 
meeting of the Institution of Mechanical Engi- 
neers, when certain papers were read embodying 
the observations of some members who took part 
in last summer’s excursion. Probably more might 
have been made of the opportunity had an organised 
plan been laid down beforehand, and had certain 
members engaged in various branches of industry 
been requested to undertake the collection of 
material with a view to prepare papers on the 
different subjects with which they were practically 
acquainted. In this way the field of investigation 
would have been divided up in an orderly manner ; 
then each observer, recognising he had a definite 
object in view, would have directed his inquiries in 
amore systematic manner, and, ultimately, would 
not have had to depend on a hurried, half thought- 
out scheme. No doubt to make the suggestion 
now savours of being wise after the event—the very 
cheapest sort of wisdom; but the proposal may 
afford a useful hint for another occasion. 

The discussion on the papers already presented 
is to be continued this evening, and doubtless sub- 
stantial additions will be made to our knowledge 
on the various subjects upon which the contribu- 
tions treat. It may be assumed that captious 
criticism upon foreign methods and foreign produc- 
tions will be avoided. Those members who took 
part in the meeting will remember that they were 
received in the United States with that generous 
hospitality that has always characterised the warm- 
hearted people of that country. If examples of ‘* how 
not to do it” in engineering —— are needed, 
possibly we might find some at home ; and it is well 
to remember that self-advertisement, even national 
self-advertisement, is always subjected to a very 
heavy discount abroad. Our objeét in visiting 
foreign countries should be to extract what is 
useful ; evidently that end is best served by follow- 
ing good examples, rather than by puffing up self- 
complacency with an enumeration of what is bad. 

These remarks are intended to apply to criticism 
at large of a general nature, and without individual 
or definite application. There can be no valid 
objection to a machine-tool maker pointing out, 
for instance, that the steel or cast iron used in 
certain foreign engineering structures is milder or 
softer than that employed in similar positions in 
Great Britain, supposing the question of speeds 
and feeds is being discussed, and when we may, 
perhaps, be accused of being behind the times in 
this respect, supposing the speaker to be able to 
enforce his argument by the specific instances upon 
which he founded his opinion. That, however, is 
a very different thing to bald statements, such as :— 
‘*T am convinced that there are as good, if not 
better, engineers in this country as any abroad”’; or, 
‘* British machinery is preferred all over the world 
on account of its superiority.” These may be the 
speaker’s honest opinions, but they are too general 
to carry much weight, even if they are allowed to 
be unprejudiced. 

Another long excursion is to be taken this year 
by a scientific society which is not mainly of an 
engineering character, but which includes an im- 
portant ae in the domain of those sciences 
applied to the industrial arts. We refer to the 
British Association, which will hold its meeting this 


year in South Africa, The programme is an am- 
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bitious one, and to follow it out completely will 
occupy a period, out and home, of about three 
months. ew busy men can afford so much time, 
and probably the excursion will be more largely 
attended by members who are engaged in occupa- 
tions that allow of a long vacation rather than by 
those who are employed in the application of scien- 
tific principles to manufactures. The sectional 
meetings will be held at Cape Town and Johannes- 
burg. The Victoria Falls, and the battlefields upon 
which the recent struggle took place, are to be 
visited, whilst other attractions are in conteinplation. 

An engineering society which is of younger 
growth than those to which we have referred calls 
for notice in connection with our present subject, 
as it is doing most useful work. This year the 
Junior Institution of Engineers has attained its 
majority, having been founded in the year 1884. 
In its early infancy it was—after the manner of 
infants—small and unimportant, being established 
in a suburban district; but it grew with remarkable 
rapidity, and thanks to the care of its very able sec- 
retary, Mr.W.T. Dunn. It has never a its 
strength, and it has now its domicile at Westmin- 
ster, in the great centre of engineering. The Junior 
Institution deserves the countenance and support of 
all good engineers, anda list of the past-presidents 
shows that the profession has fully recognised the 
fact. Amongst them may be noticed the names of 
Charles Parsons, Aspinall, Denny, Wolfe-Barry, 
E. J. Reed, Perry, Lowthian Bell, W. H. White, 
Siemens, John Hopkinson, Silvanus Thompson, 
Unwin, and Kennedy; whilst among the vice- 
presidents are others equally distinguished. Last 
Saturday this Institution celebrated its coming of 
age by a banquet, which was attended by many 
prominent in engineering and physical science. 

The Junior Engineers hold meetings for the 
reading and discussion of papers, and visit works, 
the admirable plan being followed of endeavouring, 
as far as possible, to make the papers read have a 
bearing on the works visited. For instance, in 
December last Mr. Harold. E. Yarrow read an 
excellent paper on ‘‘ Torpedo-Boats,” and in con- 
nection with this a visit was paid to the works of 
Messrs. Yarrow and Co., at Poplar. Another excel- 
a was contributed to this Society by. Mr. 
A. W. Young, the subject being ‘‘ The Design of 
Dry Docks.” This was reprinted in our columns.* 
The Junior Institution of Engineers also have 
summer excursions further afield. Last August 
they went to Germany under the presidency of Mr. 
J. Fletcher Moulton, visiting Diisseldorf, Sanentn 
Berlin, Leipsig, and Frankfort-on-Maine. The 
excursion was very successful, the members being 
everywhere cordially received by their German 
hosts. 

We have said that the Junior Institution of 
Engineers deserves encouragement, and this is 
especially true from the fact that it affords an ad- 
mirable training ground for young men who pro- 
pose taking part in the proceedings of the senior 
institutions. Although it is the endeavour of those 
who have the direction of the latter societies to 
bring forward the younger members, encouraging 
them to speak at discussions and to read papers, 
everyone knows how difficult it is to succeed in this 
respect. Young men very naturally, and very laud- 
ably, have diftidence in appearing to push them- 
selves in before their elders, however much en- 
couragement they may receive, and thus they lose 
practice and experience. Among those of their 
own age this shyness disappears, and the training 
in public speaking, the concentration on a subject 
that comes from preparing a paper, and the desire 
for further research is fostered. It is this fact 
which gives so much importance to the establish- 
ment by our leading societies, such as the Institu- 
tion of Civil Engineers and Institution of Mecha- 
nical Engineers, of Students’, or Graduates’ Asso- 
ciations, at the meetings of which papers can be 
discussed with freedom by the younger members. 
The Junior Institution of Engineers may be re- 
garded as a connecting-link between the associa- 
tions of students, or uates, and the older 
institutions, and in it the engineering profession 
of the country has a most valuable society. It has 
been instrumental, among other things, in keeping 
more than one promising young engineer in the 
country—owing to the interest taken in its pro- 
ceedings—and its exceedingly able and enterprising 
management has enabled it to take an important 
position amongst our technical societies. 


* See ENGINEERING, vol. Ixxviii., page 449, 





THE FIRE RISKS OF TEMPORARY 
STRUCTURES. 


Ir is not often that one finds an ordinary case for 
damages to be of such technical interest as that of 
Mr. Lionel Phillips, of Grosvenor-square, against 
a firm of caterers. We have reason to believe that 
the case was brought on public grounds, and for 
this reason the preparations were of a most careful 
character, doing great credit to the plaintiff's 
soliciters, Messrs. Braunstein and Skelton, as also 
to that able advocate Sir Edward Clarke, K.C. 
In short, this was a case where a wealthy amateur 
proposed to arrange an evening party and concert, 
practically regardless of expense, and for this 
pur had a large temporary supper-room erected 
at the rear of his private residence, on the top of a 
back addition at first-floor level (see Figs. 1 and 2, 
page 221). The temporary structure was of the usual 
wood skeleton frame and canvas type, to hold about 
200 persons, and small electrical incandescent lights 
were fitted to serve as the illuminant. 

A few hours before the party was to commence 
—i.e., about dinner time—a fire broke out in this 
temporary structure and destroyed it entirely in 
the course of a few minutes. It, further, did 
considerable damage to the house, the flames 
entering the latter through the back windows. 
According to the official report sent out to the 
insurance companies by the London Fire Brigade, 
the cause of this fire was a defective electric circuit ; 
and although the jury did not take the view that 
this cause had been proved in such a way as to 
make the caterers liable for damages, yet the result 
should be to cause greater care to be expended on 
these temporary installations in the future than has 
sometimes been done in the past. 

Had this fire occurred during the course of 
the party, it seems certain that a number of 
fatalities must have resulted, for in many respects 
this structure was even of a more dangerous 
character than that of the fatal Charity Bazaar 
at Paris. It was perched aloft on the back addi- 
tion, as indicated in our illustrations (Figs. 1 
and 2), and anyone attempting to break through 
the sides of the canvas, in case of panic, would 
have dropped down into deep areas. There 
only two exits—one through the first-floor 
room of the house direct to the main stair- 
and one down some temporary stairs. The 
which we publish shows that there was a 
dead end of that dangerous type to this temporary 
building that is the veriest death-trap on such 
occasions. The plan illustrations show also the 
location, of this temporary structure and its relation 
to the house. 

Given the requirements of a temporary building 
in such a position, it would, of course, only be 
natural to anticipate that the greatest possible care 
would be observed in its erection. In these en- 
lightened times one would have expected the use of 
non-inflammable materials throughout, as is cus- 
tomary at public functions. One would have anti- 
cipated that the simplest and safest system of 
electric installation would have been applied, 
amply guarded by plenty of fuses, and one would 
not have expected any additional risks to be run by 
entwining electric lights with ordinary muslin of 
the most combustible kind. It should be remem- 
bered that there was no question of expense, and 
that the contractors had an entirely free hand— 
i.e., were able to use their discretion. 

No one apparently having seen the actual out- 
break of the fire, the duty of proving the electrical 
cause rested with Mr. Lionel Phillips, and what is 
more, it was necessary for him to prove negligence. 
He was not able to do this, but we believe that 
the publicity of the case will serve as a lesson to 
the catering and allied trades. Put in short, Mr. 
Lionel Phillips had to show that the system of 
electric light adopted was a dangerous one, negli- 
gently applied, and further, that due precautions 
were not taken in the general outfit of this supper- 
room. The system of lighting actually applied was 
what is generally known as the looping system, 
which, although at all times not the simple and safe 
one that could be desired in such temporary work, 
is distinctly a dangerous one when used with 
miniature lamps, which create such considerable 
difficulty in being connected up. Colonel Crompton, 
who is not prone to exaggeration, described this 
system with the application of such miniature 
lamps as a ‘‘diabolically dangerous one,” having 

to the purposes for which it was applied. 
Mr. Swinburne concurred with this expression of 





Colonel Crompton’s, and such other expressions as 
clearly defined this method of installation as one 
which is attended with risks that should not be 
undertaken if possible to avoid. 

There is one point, however, on which the defen 
dant was naturally able to make an impression on 
the jury, and that was that there is no prohibition 
in any wiring rules regarding this special form of 
temporary installation ; and we would here point 
out that we hold that the Institution of Electrical 
Engineers should elaborate their rules to cover 
these points and points relating to temporary 
wiring generally. There can be no doubt about it 
that the Institution of Electrical Engineers’ rules, 
as they stand at present, are not sufficiently strin- 
gent for the temporary wiring found constantly at 
bazaars, exhibitions, temporary ball-rooms, and 
the like, and the sooner this matter is remedied in 
the Institution’s rules, and supply companies follow 
suit, the better for the consumer of electric light. 
Perhaps this point as to the necessity for elabora- 
tion of the Electrical Institution’s rules may be 
said to be the primary lesson of the case. 

Another important lesson, which, although it has 
long been learnt by consulting electrical engineers, 
has not yet been sufliciently recognised by the 
ordinary minor electrical contractor, is that the 
supply companies’ ordinary test is not a test in 
respect to the satisfactory character of the wiring 
from the fire point of view, but is simply a 
test for insulation. There is a general, and, un- 
fortunately, very popular belief that the companies’ 
test practically means immunity from risk of elec- 
trical fires ; but this is wrong, and we think the 
supply companies in their own interests should make 
this fact a great deal plainer to contractors and 
private parties, when corresponding on this ques- 
tion of tests and the issue of certificates. We 
are, of course, fully aware what is meant and what 
stands as written in the rules and instruction books 
of supply companies to their staffs on this matter, 
but the popular belief that the supply companies’ 
tests mean immunity from the risk of fire should 
be broken down at the earliest possible moment. 

The third lesson on the electrical side is, un- 
doubtedly, that it is very much in the insurance 
companies’ interest to extend their electrical staffs, 
and to organise them on a thoroughly practical and 
efficient footing. We are, of course, aware that 
some companies are most ably managed in this 
direction, and that although they would be the last 
to officially own to it—seeing that officially they do 
not recognise the value of fire-prevention—a great 
deal of substantial fire-preventive work is done 
by the companies in this special direction. 
We should not forget that it was an insurance 
company’s surveyor — who has recently retired 
—-who was practically the father of wiring rules 
and inspections in this direction, but a great deal 
more should be done on the insurance side. If 
statistical records were also carefully kept by the 
companies as to the causes of outbreak of fire, we 
think the percentage of electrical fires would be a 
great deal higher than we estimate. We are, of 
course, conversant with the fact that first-class 
contractors, and work done under experienced 
consulting engineers, stands high in this country; 
in fact, higher than in most countries; but the 
amount of slipshod work done by incompetent . 
minor firms, generally of the plumber and iron- 
monger type, is simply appalling, whilst the 
modern tendency for caterers, co-operative stores, 
furniture dealers, office-fitters, &c., to do work 
outside their own ken, and to take on electrical 
wiring, both permanent and temporary, must mean 
grave risk. Even here, in the case we have under 
review, we have the defendants getting into the 
box and, naturally, saying that they knew nothing 
about electricity, and that this department was 
left to some subordinate, or to some sub - con- 
tractor, as to whose competence or knowledge of the 
subject they did not furnish any conclusive testi- 
mony. The insurance companies, no doubt, 
have the greatest possible facilities for doing fire- 
preventive work in this direction of electrical 
supervision, and, if ably handled, such work will 
always be welcome to the better class consulting 
engineer and electrical contractor. 

The fourth lesson in respect to this unfortunate 
fire is one in respect to the necessity of this class 
of temporary building coming under supervision 
of our building authorities. Should anyone wish 
to break a door through an internal wall in his 
house, or, in fact, make any minor structural altera- 
tion, the builder or owner comes under the super- 
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vision of the local district surveyor. Should a 
temporary building be erected of corrugated iron, 
or a shed of the factory type be desired, these 
buildings come under the supervision of the 
London County Council. Temporary buildings of 
the ‘‘ stand” type come under the control of the 
borough councils, although we believe there are 
still a number of points at issue between the 
London County Council and the boroughs as to 
where their respective control commences or ends. 
But we nowhere find that this class of temporary 
ball-room of the tent type comes under official 
regulation, except where it be used for public 
entertainments, when it would come under the 
Theatres Committee of the London County Council 
for purposes of licence. We think this class of 
building should specifically be dealt with in the 
Building Act now coming before Parliament, and 
that the district surveyors should be accorded 
special powers to deal expeditiously with the 
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witnesses on behalf of the defendants tried to 
indicate that not only was the use of flame-proof 
materials unusual, but they were difficult to obtain. 
As a matter of fact, they have been obtained, and 
have been in constant use for years at all our great 
public gatherings, which are under the control of 
the London County Council ; but, unfortunately, 
it is certainly still a popular fallacy that these 
materials cannot be obtained, and that they are 
unreliable. The sooner this fallacy is broken down 
the better, and we trust, to begin with, that the 
London County Council, which had a similar ques- 
tion before it last week in respect to theatres, will 
set a stern example by not allowing any of the 
subterfuges which are at present attempted by the 
majority of theatre managers, as far as non- 
inflammable scenery is concerned. Such scenery 
under the existing regulations is intended to be 
flame-proof, both in respect to the canvas and the 
woodwork. In both instances this non-inflam- 
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owners, and prevent abuses, seeing that, of course, 
being of a temporary character, these buildings 
can practically disappear within a few hours if 
an inspecting official makes his appearance. It 
may, of course, be possible that the County Council 
can already read out of the existing Building 
Act, in respect to temporary buildings, some 
clauses that cover temporary structures of the 
kind we have under review, though we somewhat 
doubt what the magistrate’s finding would be if 
the matter were brought to the test under the 
existing enactment. At all events, we think the 
Building Act Committee of the London County 
Council should give its closest attention to the 
matter, seeing that the freedom from supervision 
at the present time is an anomaly and a danger. 
In any case we hold that supervision should be in 
the direction of the compulsory use of flame-proof 
inaterials and provision of adequate exits. It would 
be regrettable if a kind of Paris Charity Bazaar 
holocaust would have to first occur in our midst in 
order to awaken our public authorities in this matter. 

Here we take the opportunity of making a 
remark regarding non-inflammable textiles.- In 
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mability cannot be properly obtained without 
thorough impregnation, both of the canvas and 
wood ; and seeing that there are at the present 
moment no less than three firms dealing in non- 
inflammable processes in London, we certainly do 
not think that the County Council will be creating 
a monopoly for any one firm by enforcing the best 
possible work in this direction. 

And now the final lesson ; without going into any 
further matters of detail. Throughout this case it 
was obvious that the contractors had really not had 
the question of fire-prevention in their minds at all. 
There was not so much as a single pail of water or 
asingle hand-pump available to meet an emergency 
of this kind. It really is most regrettable that in 
such work of this kind, executed regardless of 
expense, there should not have even been an 
attempt at the commonest form of protection in the 
direction of a few buckets filled with water to meet 
a possible outbreak of fire. Ignorance may in a 
way serve as an excuse in respect to dangerous 
wiring, and conservatism for an absence of flame- 
proof materials, but these will not account for the 
absence of even a single fire - bucket, the most 


the course of Mr. Lionel Phillips’s action several! elementary of all safeguards. 





Of course, it was somewhat hard on the caterers 
against whom Mr. Lionel Phillips brought his 
action that they had the unpleasant publicity of 
the case, and were made scapegoats for their class. 
But in certain instances the lon of the individual 
and his unenviable publicity as the scapegoat of 
his class is beneficial to the interests of the vcom- 
munity ; and if Mr. Lionel Phillips, at great ex 
pense, brought this well-prepared case before the 
courts, and lost it, he should at least be well 
satisfied by the fact that the publicity accorded to 
the question will no doubt in due course result in 
a proper remedy, and in modifying any future want 
of precaution on the part of the catering and allied 
trades, as far as the risk of life from fire is concerned. 








NOTES. 

THe Bavance-SHeet or British SHiprine. 

Tue British shipping fleet has in ten years in- 
creased by nearly 50 per cent., and now includes 
10,371 steamers, aggregating 14,346,629 tons, and 
10,209 sailing —e ~ of 1,935,186 tons—together, 
16,281,815 tons. In the ten years the steam ton- 
nage has gone up 4} million tons, while the sailing 
tonnage has gone down nearly 1} million tons, so 
that the actual increase in carrying efficiency is 
much greater than is suggested by the advance in the 
aggregate tonnage—from 12,831,000 to 16,281,000 
tons. In fact, it is, as we have said, nearly 50 per 
cent. The average size of steamers has increased 
from 2219 to 2428 tons, while the average tonnage 
of sailing ships has decreased from 1816 to 805 
tons. Last year the net additions to the fleet, 
according to a balance-sheet just issued by Lloyd’s, 
was 503,753 tons ; while the average addition in the 
preceding ten years was only 325,784 tons. Thus 
although our shipbuilders did not experience last 
year the same activity as in some former periods, the 
addition to the carrying capacity of the fleet was 
higher. Ship-owners will be disturbed by the fact ; 
but in view of the number of orders recently placed, 
it would seem as if the expectation was general 
that the cessation of war in the Far Kast—when 
it does come—will bring such a development in trade 
in that quarter as to greatly increase the over-sea 
commerce, and therefore the demand for transport 
facilities. The return before us shows that the 
deductions from the fleet, owing to losses and to 
vessels being broken up, were less than in previous 
years, and so also were the sales to foreign nations, 
who, as we have already pointed out, preferred 
during the recent depression to order new modern 
|ships rather than buy old obsolete vessels. Thus 
foreigners last year bought just under 323,000 
tons, as compared with an average of 406,100 tons 
in the preceding ten years; and even this number 
was unduly swelled by reason of the war—Japan 
taking 92,251 tons. Norway took 42,137 tons ; 
Germany, 41,457 tons; Italy, 30,507 tons; and 
France, 21,993 tons. These figures, of course, are 
independent of tonnage newly built. Against this 
323, tons ‘sold to foreigners, we only bought 
43,000 tons, so that on the balance we disposed of 
280,000 tons, against an average in the previous 
ten years of 363,000 tons. The decrease in vessels 
removed from the register by misadventure and 
natural decay, and the smaller number sold, accounts 
for the greater addition to the British fleet, since 
shipbuilders continued to produce new tonnage 
at only a slightly decelerated rate. Thus we 
have the gratifying fact that an increased 
proportion of our fleet can be classed as new. 
Of the ships sold to foreigners, 17 per cent. were 
over 24 years old, 18 per cent. more were between 
20 and 25 years old, while 20 per cent. more were 
between 15 and 20 years old. Indeed, only 10 per 
cent. were constructed within the past ten years. 
These vessels, now flying foreign flags, compete 
with our modern ships under unfavourable condi- 
tions as to fuel and carrying economy; but the 
capital involved is lower, and, unfortunately, 
foreign law is much more lenient, which nullifies 
to some extent the enterprise of our owners in 
embarking on new tonnage from time to time to 
maintain our fleet at a high standard alike as 
regards seaworthiness and comfort. 


Tue Procress or THE MaNncHesTeR Suir Canal. 

It is gratifying to know from the official report 
resented to the shareholders this week that the 

anchester Ship Canal continues to progress. 
Notwithstanding the depression in trade through 
which we are passing, the development of traffic 
on the canal has continued uninterrupted, the 
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total for the past year being 3,917,578 tons, show- | time, when all preliminary tests of the new plant 


ing an increase of 63, tons over the previous 
year. It is eleven years since the canal was 
opened, and the total of sea-borne traflic has mul- 
tiplied more than five-fold since the first year. The 
receipts for the year are 21,0171. more than in the 
previous year; this increase is at a greater ratio 
than the augmentation of tonnage, which is due to 
the gratifying fact that there was a large increase 
of better-paying traffic at the Manchester end, with 
a falling off in the low-class traffic. It would be a 





had been completed. Immediately after the fire 
it was decided to bring the new exchange into 
service at once, and the whole Metropolitan and 
engineering staff of the company was mobilised. 
The transfer involved changing the terminals of 
over 5000 subscribers’ and junction lines from the 
old plant to the new, and, at the same time, testing 
each part of the new plant as it was brought into 
service, to guard against breakdown or fire. As 
the new plant was on a different principle from the 


mistake, however, to measure the great benefit of | old, it was necessary also to carry out changes in 
the canal to Manchester and the surrounding dis-| 49 other exchanges in the Metropolitan area, so 
trict by the mere volume of traffic, because, as we | that the junction lines should operate harmoniously. 


have time and again pointed out, this new means 
of transit has had a marked effect indirectly on 
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The work was hampered to some extent by damage 
having been done to the new plant by water, which 


other lines of communication, and from this point | had run down the cables from the old exchange, so 


of view the City of Manchester has greatly pro- 
fited. Citizens, therefore, view with satisfaction 
the success of the scheme of the Corporation in 
connection with the finances of the canal. The 
past half-year’s operations on the Ship Canal alone 
show a credit balance of 97,5561., and the total 
profit on the half-year’s working is 112,5831. 
‘rom this there has been paid the interest due 
upon the first and second mortgage debentures, 
amounting to 44,743/., and, after meeting other 
essential charges, there is left a balance of 
63,7101., which has been paid to the Corporation 
on account of the interest due on the debentures 
they hold. During the past year an Act was 
passed providing that the amount of the arrears 
of interest owing to the Corporation at the end 
of last year shall be reduced, and that the re- 
duced amount shall be discharged and satisfied by 
the issue of 3$ per cent. preference shares. The 
amount thus to be issued in discharge of the arrears 
is 951,498/. The Finance Act further fixes the 
rate of interest on the Corporation loan of five 
millions as from the beginning of the year 1905 at 
3.2 per cent. per annum, and provides that if the 
company shall not be able to pay the full amount 
of 160,000/. of accrued interest out of the re- 
venue of any year, the unpaid balance shall be 
satisfied by a further allotment of an equiva- 
lent amount of 34 per cent. preference stock. The 
annual fixed charge for debenture and loan 
interest will, in the future, be about 250,000/. per 
annum, apart, of course, from non-cumulative 
preference and ordinary shares. For the whole of 
1904 the total profits came to 204,4641.; some 
indication of the possibility of the company being 
able, at an early date, to meet the interest on all 
the debenture stock, is found in the fact that the 
annual profit since 1901 has grown from 126,500I. 
to over 200,000). If in the next two or three 
years the same progress is made, the Manchester 
people will have still further reason to be proud 
of their great undertaking. It is the intention of 
the company to enter into contracts for the working 
of minerals under or adjacent to the Bridgewater 
Canal. 
Fires at TELEPHONE EXCHANGES. 

A notably smart piece of work was done by the 
Metropolitan staff of the National Telephone Com- 
pany in bringing into service in a single night a 
new telephone exchange at London Wall, to take 
the place of an exchange completely disabled by 
fire. The London Wall exchange serves an impor- 
tant district of the City, including the Stock Ex- 
change and a large number of financial houses, and 
the telephone service is so much relied on that an 
extended interruption would be of disastrous con- 
sequences to several thousand business concerns. 
The London Wall exchange was completely 
destroyed by fire over two years-ago, and 
on that occasion a temporary exchange was 
equipped and the service completely restored 
within sixteen days. This was extremely rapid 
work, considering that a new plant had to be 
assembled, and as all the ends of the cables had 
been burned off and all records destroyed, every 
wire of a mass of between 4000 and 5000 had to be 
identified by systematic testing. It was this tem- 
porary exchange which was burned out at the end 
of January. The fire started in the terminal-room, 
and was extinguished before extensive damage had 
been done to the rest of the plant, or to the build- 
ing; but the distributing frames and wiring, an 
essential link in the system between the cables 
and the switchboard, were completely destroyed. 
By a great stroke of !uck, the new common battery 
exchange in the adjoining building was almost ready 
for service, and in the ordinary course of events 
would have been brought into use in about a month’s 





that the terminal room and cables had to be 
thoroughly dried out before any active work could 
be done on the new plant. The fire occurred after 
6 p.m. on the Friday ; by 9.20 a.m. on the Satur- 
day, or 15 hours later, the new exchange was in 
working order, and over 80 per cent. of the sub- 
scribers’ lines had been transferred, and were in 
full service. By the following Monday the whole 
exchange was working practically in a normal 
manner. In City circles, where the telephone 
service is in constant use, there was much 
grateful comment on the promptness with which 
the service was restored after such a complete 
interruption. Although Saturday morning’s papers 
all contained more or less sensational accounts of 
the fire, the majority of subscribers in the London 
Wall district found their service on Saturday morn- 
ing working as usual. The total number of lines 
involved in the transfer was over 5000. Of these, 
about 4000 were subscribers’ lines, and the re- 
mainder junction-lines either connecting the London 
Wall exchange with other exchanges in the London 
area, or passing through the exchange. 


CatHopE GLow OSCILLOGRAPHS. 


When a direct current is passed through a 
vacuum tube, the cathode begins to glow. When 
the currents alternate, both electrodes show a 
more or less unsteady glow. A few years ago Mr. 
H. A. Wilson, of Cambridge, demonstrated that, 
provided the cathode be sutfticiently large, the area 
of ‘the glowing surface will be proyiortional to the 
momentary current intensity. On this observation 
Mr. E. Gehrcke has based a very interesting and 
simple oscillograph which can be obtained from 
Ruhmer’s Physikalisches Laboratorium, of Berlin. 
The vacuum tube is a cylinder, 6 centimetres in 
diameter and about 40 centimetres in length. The 
electrodes are nickel wires, each 20 centimetres 
in length, fixed parallel to one another, and to the 
longitudinal axis, from opposite ends of the tube. 
Looking at the tube with the aid of a revolving 
mirror, the observer sees a complete current curve, 
when the tube is held in such a position that the 
two electrodes seem in the mirror to form a straight 
line. That the waves of light really represent 
the current fluctuations, can be demonstrated by 
connecting the terminals of the tube to a micro- 
phone transmitter, and by letting the glow shine 
on the selenium cell of a telephone receiver, the 
words spoken will be reproduced more or less dis- 
tinctly. To obtain good kinematograph pictures is 
not easy, however; for when the two electrodes 
appear in alignment, the one will be nearer the 
camera than the other ; and if the lens is focussed 
for the mean distance, the outlines become hazy. 
The electrodes were, therefore, both fixed in the 
longitudinal axis, leaving a little gap of a milli- 
metre or two between them. The objection to 
this apparently simple arrangement is that arcs 


pass between the two electrodes when they are so| ¢, 


near one another. To prevent this, a little disc of 
mica is interposed between the ends of the elec- 
trodes. With this arrangement very fair kinemato- 
graphs have been obtained, the tilm travelling 
about 3 metres per second. The outlines of the 
more or less conical glow patches are not so sharp, 
of course, as with ordinary oscillographs ; yet the 
characteristic features can be distinguished. One 
of the difficulties is that the glow does not set 
in before the pressure comes up to about 200 
volts. The light patches, therefore, do not start 
immediately on the zero line, and their bases 
appear to be cut off a little above and _ below it. 

is trouble can be remedied, to a certain extent, 
by adjusting the gas pressure in the tube. A more 
efficient, but not so simple, cure has been suggested 
by Orlich, who proposes to connect the terminals 





with a battery, so as to have an auxilia*y current of 
constant electromotive force flowing. The details 
to which we refer in the following notes are, how- 
ever, quite distinct without this aid. When an 
aluminium cell is placed in the primary of the 
transfurmer which works the device, the amplitude 
of the positive curve is visibly reduced. A Leyden 
jar inserted in the secondary circuit of the trans- 
former caused the light cones to be bifurcated, 
showing that the oscillations of the Leyden jar repre- 
sented the octave of the period of the primary cur- 
rent. Whena Neef hammer is used ascurrent-breaker 
for the primary circuit, the curve rises gradually 
and falls off abruptly. Wehnelt electrolytic inter- 
rupters do not, as a rule, work very uniformly, and 
this comes out in a characteristic way. Most of 
the positive current impulses are stopped, though 
not all of them, and the glow patches are fluted 
like band spectra, marking, e.g., up to eight or ten 
interruptions for each half period of the primary 
current. A preference for the one-current direc- 
tion is also distinguishable with mercury jet inter- 
rupters, which are further characterised by abrupt 
rises and falls, yielding almost square glow patches. 








THE LATE MR. FRANK THEODORE 
MARSHALL. 

Many of our readers will share our regret upon 
learning of the death of Mr. Frank Theodore Marshall, 
especially as he has been cut off in his prime, having 
only reached his thirty-ninth year, with every promise 
of being able to assist in the development of some of 
the problems in thermodynamics with an ability and 
experience of which he had on several occasions given 
full evidence. Mr. Marshall was the only surviv- 
ing son of Francis Carr Marshall, who died on Feb- 
ruary 24, 1903, after having been for many years the 
h of the firm of Messrs. Hawthorn, Leslie, 
and Co., Limited, Newcastle-on-Tyne, and one 
of the most progressive of marine engineers on 
the North-East Coast. In both ré/es his son fol- 
lowed him, having received an education which 
well justified his promotion to the important post 
of engineering director of the company. He was 
educated at Durham School, and, when sixteen years 
of age, entered as a premium pupil the works of 
which he subsequently became engineering manager. 
Those were times of great activity and originality at 
the works, as his father was then engaged on the 
machinery of some of the earlier high-speed war 
vessels built on the Tyne, when the weight of 
machinery was sevérely cut down in order to develop 
high power with low displacement. 

After his practical training young Marshall pro- 
ceeded to London University, taking an engincering 
course under Professor Kennedy. He ultimately 
returned to join his father’s staff, and succeeded 
him in 1897, being three years later appointed 
to a seat on the board of directors, as managing 
director of the engineering works at St. Peters, 
Newcastle-on-Tyne. During the time that he had com- 
plete control of the works many successful designs 
were evolved, and many satisfactory warships and 
merchant vessels were engined. In the ‘nineties he 
was intimately associated with the machinery for many 
of the Elswick cruisers, which, because of their speed, 
created very considerable interest, and it may be 
remembered that the only paper he ever contributed 
to the proceedings of technical institutions was one 
dealing with the boiler arrangements of several of 
these cruisers. This paper was read at the meeting 
of the Institution of Naval Architects in Newcastle, 
in 1899, and was discussed in association with a simi- 
larly instructive paper by Mr. Philip Watts, on the 
design of the Elswick cruisers. It is characteristic 
of Mr. Marshall’s general broad-mindedness that 
he regarded the boiler question as ‘‘one which must 
be dealt with in its relation not only to each indi- 
vidual class of ship, but to each individual service. 
The adoption of any type will depend upon what 
particular qualities are most desirable for the boilers 
to meet the special work which the vessel 
is designed to do. The general naval policy of any 
Power will thus have a direct bearing upon the ques- 
tion of what type of boiler is preferable fora given 
ship.” 

y recent British ships for which Mr. Mar- 
shall designed and constructed the machinery, may 
be noted the battleship Bulwark, four of the cruisers 
of the County class, each indicating 22,000 horse- 

wer, and the cruiser Duke of Edinburgh, launched 
ast year, as well as several foreign warships. In the 
construction of machinery for torpedo-boat destroyers 
he was particularly successful, and since 1899 the firm 
have engined about a dozen of these vessels, all of 
which have given satisfactory results. For the two 
British scouts built at Elswick he also designed machi- 
nery, and, in view of the success of the destroyers 
engines, he preferred to adopt in these scouts two sets 
of such machinery on each shaft, in order to develop 
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the full power of 18,000 indicated horse-power rather 
than a twin set of heavier units. 

Mr. Marshall was a member of the Institution of 
Mechanical Engineers, of the Institution of Naval 
Architects, of the North-East Coast Institution of 
Engineers and Shipbuilders, and was one of the 
founders and chairman of committee of the Northern 
Scientific Club ; but only occasionally did he take an 
active part in the proceedings of these technical organi- 
sations. Although in his earlier years he was of robust 
constitution, and was a prominent oarsman at school, 
and county player at Rugby football, his good health 
was not sustained, and for some months he suffered 
from a cerebral affection, so that his demise at his resi- 
dence at Gosforth, Northumberland, on the 10th inst. 
was not unexpected, although it has, nevertheless, 
awakened very keen regret. His widow and four 
children have the sympathy of a very wide circle of 
friends; this was openly manifested at the funeral at 
Elswick on Tuesday, the 14th inst., as it was attended 
by representatives of the firm and the workmen, and 
of the several institutions of which he was a member. 








THE COST OF CONDUIT TRAMWAYS. 

Tuk London County Council have printed a memo- 
randum written by Mr. J. Allen Baker, chairman of the 
Highways Committee, in which he contrasts the capital 
cost and working expensesof the conduit tramways in 
New York and London. The subject is so interesting, 
and is so ably dealt with by its author, that we reproduce 
the report in full. 





New York Tramways. 


Memorandum by Mr. J. ALLEN BAKER (Chairman of the 
Highways Committee) on the Working of the Conduit 
Tramways in New York. 

In compliance with the request of the Committee, I have 

pleasure in submitting the following particulars with 

regard to the working of the conduit system of tramways 
in the City of New York. No other system of mecha- 
nical traction is now allowed on Manhattan Island (New 

York proper), but the overhead system still prevails in 

Brooklyn and the outlying districts north of Manhattan, 

and also in Jersey City. Both the cable and the trolley 

lines within the city have been converted to electric con- 
duit, and also many of the “‘ cross town” horse lines. The 
original cost of constructing the Broadway cable lines was 

100,000/. per mile of single track. A considerable number 

of horse lines still exist, but many of these are now under 

reconstruction. 

Originally there were over forty independent street car 
companies in New York, but now the entire system is 
operated by the New York City Street Railway Com- 
pany, which has absorbed the Metropolitan Street Rail- 
way Company, the Third Avenue Company, and the 
other smaller companies. 

The lines traverse the most densely-populated districts, 
and the traffic and earnings ex those of any other 
street railways in the world. The first conduit line, three 
miles in length, was laid in Lennox-avenue in 1894, and 
it proved so efficient, reliable, and economical in opera- 
tion, that the extension of the electric conduit system 
was decided on, not only for all new lines, but also in 
place of the cable system, in comparison with which it 
showed an economy in operation of at least 5 cents per 
car-mile. No printed report is published by the com- 
pany, but the chief engineer, Mr. M. G. Starrett, very 
kindly furnished me with particulars of the working of 
the lines during the last financial year. Some of these, 
in comparison with corresponding figures on the Council’s 
South London conduit lines will, I think, be of interest 
to the committee. 

Ia all there are now 210 miles (counted as single track) 
of conduit lines in New York, compared with 185 miles of 
tramways (also counted as single track) in the County 
of London, of which 156 miles are owned by the Council, 
while 29 miles still remain to be purchased, the last falling 
In in 1911. 

A universal 5 cent fare (24d.) is charged, but as the 
transfer system prevails (entitling a passenger by the 
payment of one fare to a continuous ride over two or 
more lines), so large a proportion of passengers take 
advantage of it that the average fare per journe 
is reduced to 3} cents, or very slightly more than 14d. 
A single fare under thissystem may be made available for 
a distance of 15 miles. The Council’s highest fare is 3d., 
for a distance of 64 miles, and the lowest 4d., for a maxi- 
mum ride of about a mile, the average distance for a 4d. 
fare being two-thirds of a mile. Moreover, a system of 
workmen’s tickets peculiar to London is in force, the 
charge being 1d. per single journey for any distance, and 
2d. fora return journey, the return ticket being available 
onthe same day. This privilege is very extensively used 
The average fare on the Council’s tramways is, for these 
reasons, thus only about 0.93d. 

In New York the average mr on all lines is 10 miles 
per hour, the great amount of traffic on Lower Broadway 
and many of the “down town” cross lines tending to 
bring down the average. For those streets even a ) en 
speed is attained than is possible in the case of the busiest 
thoroughfares traversed by the Council’s electric lines, 
whereas on the more open ‘‘ up town ” streets a higher 
speed is attained than is permitted by the Board of Trade 
in London. The ave of 10 miles in New York com- 
pares with an average of about 8 miles in London. 


On the Broadway, Fourth-avenue, and some other lines 
a headway of 15 to 20 seconds is maintained for several 
hours in the busy part of the day. 
specially mentioned are intersect 


Both of the lines 
in the city by very 








busy lateral thoroughfares, and pass, for some portion of 
their route, through streets so narrow that vehicles stand- 
ing by the kerb have to be passed with great care. 
The result is that a large number of accidents occur, 
especially collisions with vehicles, and the amount and 
nature of the claims on account of accidents are greater, 
in proportion to population and mileage, than is the case 
in London. 

The following figures with regard to the earning power, 
&c., of the New York lines are important :— 

he average earning power per car-mile is from 33 to 
34 cents, or 1s. 44d. to 1s. 5d. (dollar at 43. 2d.). ; 

The operating cost (including maintenance, repairs, 
renewals, accidents, &c.) per car-mile is from 14 to 15 
cents, or 7d. to 74d., making a net profit per car-mile of 
about 19 cents, or 94d. 

The company has about 300) cars in use, all single- 
deck, but many of these are open or “summer” cars. 
An average of 1600 cars were in daily operation during 
the year under review, and 52,014,109 car-miles were 
run ; this mileage, for the 210 miles of track in use, at 
19 cents, gives a profit for the year of 9,882,680 dols. (say 
2,058,892/.), an average of 9804/. per mile of single line. 

The cost of construction of the New York conduit 
lines averaged from 100,000 dols. to 125,000 dols. per 
mile of single track ; this cost, including all the conduit 
work, tracks, earthenware ducts for the feeder cables 
(but not the feeder-cables themselves), works out at an 
average of about 22,5007. per mile, as compared with 
13,8002. oe mile of single line, the average cost in the 
case of the South London conduit construction, plus 1000/. 
extra for the earthenware feeder-cable ducts, making 
14,800/., as compared with 22,5002. in New York. 

The cost per single mile of the feeder-cables used on 
the New York system is about 16,000 dols. (that is, prac- 
tically 32007. per mile of single track, as compared with 
1500/. in London). 

The power-stations and sub-stations, together with their 
equipment, cost per mile of conduit line installed about 
29,000 dols. (that is, about 5800/., as compared with the esti- 
mated cost for London of about 58502). This comparison 
is indicated in the table included later in this report. 

The cost of cleaning the conduit averages 500 dols. per 
mile of single track (say 100/.), compared with 134/. per 
mile included in the estimates for the Council’s tramways 
for the current year ; 160 men are employed for conduit 
cleaning in New York on the 210 miles of track. 

Scrapers are used to carry away the dirt in the con- 
duits between the man-holes, and no caked mud is allowed 
to accumulate at the bottom of the conduit. The insula- 
tion holes are placed 15 ft. apart, and through these the 
cleaners clean out the conduit daily as well as through 
the man-holes, or sumps, which are placed 100 ft. apart. 
One of the greatest difficulties experienced in New York 
is the maintenance of the service during the severe winter 
weather, when snow may accumulate and ice freeze at 
the bottom of the conduit. Further, in times of very 
severe frost, an occasional difficulty has been experienced 
in straight track work, the track-rails being forced 
inwards, and, in their turn, forcing the slot-rails inwards, 
and so decreasing the width of the slot opening along 
which the plough passes. These are difficulties which are 
not likely to occur in London. Mr. Starrett expressed 
the opinion that the climatic conditions of London are 
much more favourable than those of New York for the 
operation of conduit tramways. 

Notwithstanding these special difficulties, the ‘‘trouble” 
items on the conduit lines are considered to be no greater 
(if as great) as on the trolley lines outside the city 
limits, while the operating expenses, including mainten- 
ance, repairs, and renewals, when the greater life of the 
conduit work is taken into account, is considered to be 
in favour of the conduit system. 

In New York the day’s work of motor-men and con- 
ductors consists of ten hours’ labour out of twelve con- 
secutive hours. The motor-men receive a minimum wage 
of 2.10 dols., and a maximum wage of 2.50 dols. per day 
for a full day’s work. For the first year, 2.10 dols. (8s. 8d.) ; 
for the second year, 2.25 dols. (93. 4d.); for the third 
year, 2.35 dols. (9s. 9d.) ; and for the fourth and fifth, and 
after the fifth year, 2.50 dols. per day (10s. 4d.). The 
rates of pay of the conductors are as follow :—First year, 
2 dols. (8s. 3d.) ; second year, 2.10 dols. (8s. 8d.) ; third 
year, 2.20 dols. (9s. 1d.) ; and after the fifth year, 2.35 dols. 
(9s. 9d.). 

Conduit-cleaners are paid 1.75 dols. (7s. 2d.) for ten 
hours’ work. 

Car-cleaners receive from 1.50 dol. to 1.75 dol. (6s. 2d. 
to 7s. 2d.) for a day of ten hours, ee to their work 
and length of service; they are supposed to work seven 
days per week, but in practice every man is off duty on 
alternate Sundays. 

The greatest care is exercised in the selection of the 
motor-men, as the safe and economical working of the 
system ~——* on their skill and efficiency. Every 
applicant has to pass a severe examination, including 
tests for eyesight, hearing, and colour blindness. After 
an examination for this pur he enters the ‘‘ school,” 
and upon the certificate of the “‘instructor” he is first 
placed upon streets having the least traffic, until he is 
considered competent to take charge of a car on a more 
crowded street. Of the men who pass the physical 
examination, only about 40 per cent. finally qualify as 
first-class men. Neither motor-men nor conductors are 
permitted to sit while on duty on the cars. This is also 
the rule in all the | American and Canadian cities. 
It is not considered possible for the motor-man to operate 
electric cars with safety in town traffic unless he is in a 
standing position. 

It will thus be seen that the constructional costs in New 
York are about 50 per cent. higher than in the case of 
the Council’s tramways, this being probably accounted 
for by the facts: (1) That some portions of the conduits 








had to be excavated through solid rock ; (2) that an 
extended and more expensive form of yoke is used than in 
London ; (3) that all labour and materials are dearer in 
New York than in London; and (4) that the pipe cb- 
structions are greater than those met with in the recon- 
struction of the Council's lines. 

The construction of all the New York conduit lines 
has been carried out by the operating company itself, 
without the intervention of a contractor. 


Table of Comparison between the New York and London 
County Council Conduit Systems. 


New York. London. 
210 miles (single 54 miles (single 
track). track). 
Average gross earnings per car 
mile. . - oe . “e ls, 4d, ‘ le. 
Average operating cost per car- 74d. Estimate without 
mile, including repairs, re- renewals, 7d. 
newals and _ reconstruction, 


maintenance, accidents, &c. 
Average cost per track-mile for 
conduit-cleaning per annum 
Average cost of constructing con- 

duit line per car-mile of single 
track, including cable ducts, 
but not cables 
Average cost of feeder-cables per 
mile of single track 
Cost of power-station and sub- 
station per mile of single track 
Average speed at which cars run 10 milesan hour 8 miles an hour 
Hours of motor-men & conductors 10 hours’ labour 10 hours’ labour 
(in 12 consecu- (in 12) hours, 


Estimate for 
current year, 1341. 
14,8002. 


1004. 
20,0004. to 
25, 
82007. 
68 Ol. 


15000. 
58501.* 


tive hours) average) 
Pay of motor-men per day 8s. 8d. 4s, 0d. to 6s. 3d, 
103. 4d. (74 per cent. 
at 6s. 3d.) 
Pay of conductors per day 88. 3d. to 4s. Od. to 6s, 3d 
9s. Od. (65 per cent. 
at 6s. 2d.) 
Pay of conduit-cleaners per day 7s. 2d. 5s. 4d. 
Pay of car-cleaners per week 21. 38. 5d. to 1/, 5s. to 
21. 10s. 6d. il, 7s. €d. 


n obtaining power from the Greenwich 


* This figure is based u 
with 1000 cars in operation over 200 


Generating Station, an 
miles of single track. 


It will be noted that under the head of ‘‘cost of opera- 
tion” in New York, the figure of 7}d. per car-mile in- 
cludes all renewals and reconstruction of lines, rolling- 
stock, &c., and no sum has therefore to be set aside for 
this purpose. R 

On the Council’s lines the present estimates (with 
labour 50 per cent. lower than New York) show an 
operating cost from the Greenwich station of 7d. per car- 
mile, and it is also proposed to set aside a further 1d. 
per car-mile as a “‘ Renewal Reserve Fund.” 

The average life of ‘*special work” is given for Now 
York at five years, and that of straight track ten years, 
while the traffic on the lines is much heavier than in 
London. The average estimated life of ‘* special work” 
and straight tracks on the London County Council lines 
is fixed at an average of seven years. 

Among the important advantages in a city like New 
York of the conduit over the trolley are considered to be 
(1) the greater sightliness ; (2) the absence of danger from 
live wires in the streets; (3) immunity from danger of 
electrolysis to water and gas mains, owing to insulated 
conductor bars in the conduit, instead of rail returns, as 
in the case of the trolley system ; (4) greater durability 
of construction, the conductors and insulators in the tube 
lasting probably thirty years, as compared with three or 
four years for overhead wires; (5) no loss of currents by 
bad contacts, greasy rails, or imperfect bonding of rails, 
and, consequently, no disturbance to observatories where 
magnetic observations are carried on. : . 

Similar advantages will, no doubt, be experienced in 
London as are found by experience to obtain in New 

ork. ; 

The comparisons with the New York ‘‘cost of opera- 
tion,” and ‘life of plant,” &c., are of more value to 
London than the earnings; the average fare being so 
much higher in New York than in London, and other 
special circumstances as above indicated operating. 

At the same time it shows with what remarkable 
economy a complete conduit system in a large city like 
New York can be operated, and indicates that a slight 
readjustment of the Council’s present fares, or the stages 
now given for a 4d. or 1d. fare, would add materially to 
the earning power of the lines. 

J. ALLEN BAKER. 








“‘SurppInc Wortp” Yrar-Boox.—This is the nine- 
teenth edition of this vade mecum for reg oy which is 
edited by Mr. Evan Rowland Jones, and is published 
at the price of 5s, at the offices of the Shipping World, 
Effingham House, Arundel-street, Strand, London, W.C. 
We have on former occasions spoken commendatorily of 
this publication, and we note that this year there are 
added to the very comprehensive list of tariffs of 
various foreign countries the new rates of Columbia 
and Panama; while in the very full ——T of 
legislative enactments there are this year included the 
new regulations under the Factory and Workshop 
Act, governing the loading and unloading, &c., of 
ships at docks, wharves, quays, and canals. The sum- 
mary of the law of shipping generally is a very useful 
part of the annual. The year-book also includes a direc- 
tory of the ports in Britain, the Colonies, and foreign 
countries, in each case giving not only the situation and 
accommodation, but much information arding dues, 
pilotage, docks, &c. There are also pu lished many 
statistical tables rding maritime fleets and the com- 
merce of the world, with a useful map showing the prin- 
cipal products of the various areas served by the great 
trading routes, with their mileage, &c. 
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Tue photographs reproduced above were taken at| largest piece of the shot recovered was greater than ; the command of Lieutenant E. H. Dobbin. The Squirrel 


the conclusion of the specified test of armour-plate 
manufactured by Sir W. G. Armstrong, Whitworth, 
and Co., Limited, at their Openshaw Works, for 
the broadside plating of the Japanese battleshi 
Kashima, now being constructed at the Elswick 
Works. The plates were of the usual width and 
length, 8 ft. by 8 ft. (2.43 metres), and the weight 
was 360 lb. per square foot, or practically equal to 
a thickness of 9 in. (228 millimetres). For the 
purposes of trial the plate was backed with 2 ft. 


(61 centimetres) of oak, to the rear of which, again, | 


was a steel plate, representing the ordinary skin of 
the ship. The attack was by a 9.2-in. gun, using Firth 
projectiles, weighing 380 lb. (174.4 kilogrammes), 
which were supplied for the purpose by the British 
Government. 

In the first round, fired at the top left corner, the 
striking velocity was 1814 ft. per second, equal to 
a striking energy of 8868 foot-tons. This shot pene- 
trated to the extent of one-third of the thickness 
of the plate, to 3.1 in. (78 millimetres), and there 
was extensive flaking of the surface above the point 
of impact, The back, as shown in Fig. 2, was bul 
only to the extent of 1.9 in. The projectile was broken 
into at least 155 pieces, the largest weighing 35 lb. (16 
kilogrammes). The fragments recovered represented 
208 Ib. (94.5 kilogrammes) out of a total of 380 Ib. 

The second round, which was fired at the top right 
corner, was of slightly less power, the striking velo- 
city being 1793 ft. per second, equal to a striking 
energy of 8475 foot-tons. This shot had much less 


effect on the plate, the maximum penetration being | 


only 1.25 in. (32 millimetres), but the bulge at the 
back was 1.5 in. (38 millimetres). In this case the 
largest fragment of the shot remaining was only 28 Ib, 
in weight (13 kilogrammes), and the aggregate weight 
of the fragments recovered was 173 lb. (79 kilo- 
grammes). 

At the conclusion of the first two rounds the repre- 
sentative of the Japanese Government formally ac- 
cepted the plate, but it was decided to fire two further 
rounds in order to demonstrate its full resistance. 

The third round was fired with a striking velocity 
of 1889 foot - seconds, equal to a striking ener, 
of 9400 foot-tons. This was 1 more severe attac 
than the first shot, and there was less flaking, but 
the penetration was exactly the same. The bulge at 
the back of the plate, however, as shown in Fig. 2, 
was the same, being 1.9 in. (48 millimetres). The 
shot suffered severely, the largest fragment being 
12 lb. (5.5 kilogrammes), while the aggregate weight 
of the pieces recovered was 172 Ib. (78.5 kilogrammes). 

In the case of che fourth shot a still higher velocity 
was developed, the striking velocity being 1985 foot- 
seconds, giving a striking energy of 10,375 foot-tons. 
The point of the downs became fused into the plate, 


and it was thus impossible to measure the penetration, 
but the bulge at the back was greater than in an 
the other instances, being 2.5 in. (63 millimetres). 


he 


of |b 


jin the other ger sense ay 39.5 Ib. (18 kilo- 
| grammes). The pieces of the broken -up shot re- 
covered weighed 183 Ib. (83.5 kilogrammes). 

As shown in Fig. 1, slight irregular cracks deve- 
| loped, after the firing of the fourth shot, from the 
centre of the damage caused by the first round, but 
|an examination of the back of the plate shows that 
| these cracks were more or less surface effects. At the 


|rear, however, a separate crack was formed, but | 


whether as the result of the more severe attack of the 
fourth round it is difficult to say ; this seems probable, 
|} as the bulge at the back due to the fourth round was 
|2.5 in. (63 millimetres), which would involve very 
| considerable strain on the rear of the plate, especially 
as the points of attack of the first and fourth round 
were close together. The results were certainly very 
satisfactory, as no through cracks were developed ; 
the velocity of the last shot was exceptionally high, 
and in excess of the requirements of the British 
Admiralty. The trials were attended on behalf of 
the Japanese Government by Captain K. Iwamoto, 
and on behalf of the manufacturers by Mr. J. M. 
Gledhill, of the Openshaw Works, while the firing 
arrangements were carried out by Messrs. Hadcock 
and Trevelyan, of the Elswick Works. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 18th ult., Messrs, John I. Thorny- 
croft and Co., Limited, of London, and Woolston Works, 
| Southampton, handed over to the Admiralty H.M.S. 
Kennet, a twin-screw torpedo-boat destroyer of the latest 
| type, generally known as the River class, She is 225 ft. 
| in length by 23 ft. 104 in. beam, with extreme draught of 

9 ft. 6 in., and a normal displacement of about 580 tons. 
| The contract under which she was built required a speed 
| of 254 knots on a trial of four hours’ duration, with a 
| horse-power of 7500, but the speed actually attained on 
the four hours’ official trial was 25.999 knots, or practically 
| 26 knots, with about 7900 indicated horse-power. The 
|armament consists of two deck torpedo-tu one 12- 
| pounder and five 6-pounder guns. This is the first vessel 
| to be completed at the Woolston Works since they were 
| acquired by the Thornycroft Company. 





} 
| 





The steamer Orange Branch sailed from Hull on 
Saturday, the 28th ult., for Mollendo, South America, 
with the entire hull, machinery, and outfit of the s.s. 
| Inca (built by Earle’s Shipbuilding and Engineering Com- 
| pany, Limited, Hull), which is intended for service on 
e Titicaca, Peru, and her sailing marks an important 
= in what has been, and will continue for some time 
| to be, a very interesting piece of work. The Inca will 
| carry about 550 tons dead-weight ; she has arrange- 
|ments and facilities for working cargo, and is fitted for 
24 ngers. Her dimensions are 220 ft. by 30 ft. by 
14 ft. She is propelled by twin-screw engines of 1000 
horse-power, and will have a speed of 12 knots. 





The new coastguard cruiser Squirrel, built and engined 
y Messrs. Workman, Clark, and Co., Limited, left 
Belfast on Wednesday, the 1st inst., for Sheerness, under 


is a smart-looking steel screw steamer of yacht-like 
| appearance, with an armament of two 3-pounder guick- 
firing guns, and is in every respect fully equipped in 
accordance with the Admiralty requirements. 


| Messrs. John Cran and Co. launched on Tuesday, the 
| 7th inst., for the Alexandra Towing Company, Liverpool, 
a steel passenger tender and tug, the Herculaneum, built 
under Lloyd’s 100 A class, and fitted with engines of 
1000 indicated horse-power; she has been specially de- 
| signed for landing passengers from the large liners, and 
assisting the latter to berth. This makes the eighth 
vessel Messrs. Cran have constructed for the same owners, 
and she will be followed by the Canning, now in hand. 





The steel screw steamer Jethou, built by Messrs. 
William Gray and Co., Limited, West Hartlepool, to 
Lloyd’s and the Norske Veritas highest class, for Messrs. 
A. N. Hansen and Co., of Copenhagen, was taken to sea 
for her trial trip on Wednesday, the 8th inst. Her prin- 
cipal dimensions are :—Length over all, 381 ft. 6 in.; 
breadth, 50 ft.; depth, 28 ft. 44 in. Triple-expansion 
engines have been supplied from the Central Marine 
Works of the builders, having cylinders 26 in., 42 in., and 
70 in. in diameter, with a stroke of 45 in.; and two large 
steel boilers, adapted for working at a pressure of 180 lb. 
per square inch. The trial was highly satisfactory in 
every respect. The average speed was 12 knots. 

On Friday, the 10th inst., the steamer Netherton, built 
by the Northumberland Shipbuilding Company, Limited, 

owdon-on-Tyne, to the order of Messrs. John Green- 
lees and Co., Glasgow, left the Tyne for her trial trip. 
The steamer is 372 ft. long by 48 ft. beam by 30 ft. 10 in. 
deep, and has been built under special survey to the 
highest class at Lloyd’s. The machinery has been sup- 
plied by the North-Eastern Marine Engineering Com- 
pany, Limited, consisting of engines with cylinders 
— 40 in., and 68 in. in diameter, with a 48-in. stroke, 
and three large steel boilers, 13 ft. 9 in. by 11 ft., working 
at 180 1b. pressure. The steamer will carry about 7000 
tons load The trial trip proved in every way satisfac 
4d ge a mean speed of over 12 knots was easily ob- 
tained. 








Coa. IN THE NortH or FrancE.—The production of 
coal in the basin of the Pas-de-Calais last year was 
16,303,515 tons, as com with 16,595,782 tons in 1903. 
The production of the Nord last year was 6,409,483 tons, 
as compared with 6,323,828 tons in 1903. The combined 
production of the two basins in 1904 was accordingly 
22,712,998 tons, as compared with 22,919,609 tons in 1903, 
showing a reduction of 206,611 tons last yeur. 





Vickers’ NewspaPerR GAZETTEER, 1905.—This annual, 
published at 2s. 6d. by Messrs. James William Vickers, 

neral advertising offices, 5, Nicholas-lane, London, 
EC. gives not only an alphabetical list of all the papers 
and magazines published in the United Kingdom, but 
| classifies them according to the place of publication, indi- 
cating in the case of each the day of publication, the 
politics, or the clientéle for which each specially caters, 
with other such information. There is also a list of the 
principal papers in the various Colonies. 
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INDUSTRIAL NOTES. 


Tue Westphalian coal strike entered into quite a 
new phase by the action taken by Count Von Biilow. 
The attitude of the German Government predis 
the men’s leaders towards a conciliatory course with 
the view of ending the strike. As the movement was 

urely industrial, there was no disposition to interfere 
. military force with a view to suppression. If, how- 
ever, the strike had been prolon, , political elements 
would have come in, as is nee always the case in 
Continental labour troubles. The commission of 
miners on strike in the Ruhr district, consisting of 
seven members, sent a telegram to the Imperial’ Chan- 
cellor stating that a memorandum would be presented 
to him explaining the attitude of the miners towards 
the proposed Prussian Mining Amendment Law and 
the Imperial Government Bill relative to the legality 
of workmen’s trade unions. A telegram was also de- 
spatched to the Federation for the Promotion of Min- 
ing Interests soliciting an interview to discuss the 
following reduced claims :— 

‘*], A5 per cent. increase in wages in lieu of the 
minimum rate of wages as at first demanded. 

‘*2,. Where an agreement for certain work is not 
reached, an average rate is to be paid to workmen of 
the same class, and not, as hitherto, the local rate of 
daily wages. 

‘3. After the resumption of work the men shall 
be subjected to no disciplinary measures. 

“*4, An allowance of good coal shall be made not 
only te working miners, but also to necessitous in- 
valids and miners’ widows. 

‘5. Humane treatment by the mine-owners and 
officials.” 

The commission agreed further that if its proposals 
were acceded to, the men should resume work imme- 
diately. There does not appear to be any extrava- 
gance in the above oem demands ; indeed, the 
promise to resume work upon negotiations being 
acceded to, shows a peaceful attitude, for the men 
thereby give up all the advantageous positiczs ac- 
quired by the strike. 

The Imperial Chancellor at once replied by telegram 
to Herr Effezl, President of the Miners’ Commission, 
as follows :—‘‘I thank you for your communication. 
In the general interest I consider it expedient that 
work should be resumed at once, as you suggest at 
the close of your message. In this case I am quite 
willing to receive the representatives of the workmen 
and of the mine-owners for further negotiations.” The 
mine-owners, it is reported, remained obdurate, and 
refused to negotiate until work was resumed. But 
the proffered action of the men left them no further 
chance of refusal. The attitude of the mine-owners 
cannot be justified in equity, for the resumption of 
work leaves the men at a great disadvantage. By 
right, and as an act of justice, negotiations ought to 
be commenced while both parties are at bay, leaving 
all details to be dealt with after a preliminary truce 
is declared. No doubt it is expedient in the general 
interest that work should be resumed, as the Imperial 
Chancellor stated, and as the men agreed, but the 
employers should not thereby gain the advantage. 
Conciliation and arbitration will not make rapid pro- 
gress until it is well understood that submission to a 
board or court should be on equal terms. In warfare 
a suspension of hostilities takes place on both sides ; 
but in a labour war the position of passive resistance 
on the part of the strikers is only equivalent to the 
passive action of employers in not giving way. It 
is difficult to find a parallel case for a labour contest, 
as all the demands made refer to a future—to date 
from the completion of negotiations or the end of the 
strike, as the case may be. In most other cases a 
dispute has reference to the past, and the result bears 
mainly on the present, with or without future con- 
siderations. In any case the men have evoked a 
deeper sympathy by their attitude, and their conduct 
will not be without weight in the German Parliament 
and with the German Government. 





A case of very considerable importance was argued 
in the House of Lords on February 2 and 6 respec- 
lively affecting the status of trade unions. The case 
arose out of the strike of miners at the Denaby 
aud Cadeby Collieries in February, 1902, when the 
Judge of the County Court decided against the 
Miners’ Association, but hoped that the matter 
would be settled as the result of negotiations. There 
being no settlement, an appeal was made to the Court 
ol Appeal, which confirmed the decision of the court 
'elow. The case was then carried to the House of 
lords, the appellants being the Yorkshire Miners’ 
-\ssociation v. Henry Howden. The latter was 

member of the Miners’ Association, and he con- 
tended that the council had no right by the rules to 
pay strike money to the menon strike. It was alleged 
in the courts below that the action was really brought 
'y the coal-owners against the men, which allegation 
was emphatically denied by the plaintiff in the action. 
ihe plaintiff claimed, as a member of the associa- 
tion, an injunction to prevent the defendants from 





misapplying the funds by such 
provided for in the rules of the association. When 
counsel for the appellants opened the case, the Lord 
Chancellor said, upon reference being made as to 
‘* whether the action of the employers in financing the 
action was legitimate,” he ‘‘doubted very much 
whether they had anything to do with it.” What 
the Court wanted to hear argued was, not the legality 
of the payment, but the respondent’s right of action. 
After hearing counsel on both sides, the Lord Chan- 
cellor intimated that their lordships would consider 
their decision. The Court consisted of the Lord 
Chancellor and Lords Macnaghten, Davy, James of 
Hereford, Robertson, and Lindley, so that from a 
legal point of view it was a very strong one, and the 
decision will be awaited with much interest. What 
one feels in this case is that the cost of litigation, 
covering three years, will be very heavy, one might 
almost say ruinous. The disadvantage of such pro- 
longed proceedings to trade unions is enormous. 


———. as being un- 





The report of the Ironfounders’ Society is more 
hopeful than it has been for a long time; the decrease 
of unemployed members on the list was 504, of whom 
478 were on donation benefit. But there was an 
increase of 39 on the sick-list owing to the inclement 
weather during January. The council is anxious not 
to rely too absolutely on the above figures as an indi- 
cation of a permanent improvement in trade, but hopes 
for the best. There were still 4043 on the several 
benefits, showing a decrease in the aggregate of 459. 
There were on donation benefit, 1955 ; on sick benefit, 
631; on superannuation benefit, 1209; other unem- 
ployed, 233; on dispute benefit, 15; increase in the 
latter, 7. The total cost of benefits was 1298/. 7s. 10d. 
weekly, or about Is. 5d. per member per week. The 
total cash balance was 88,773/., showing a decrease in 
the month of 13097. 19s. 6d. The total decrease in the 
year 1904 was 16,027/. 12s. 10d. Considering the 
state of trade during the past year, and the large 
average number out of work and on benefit month by 
month, the society has pulled through remarkably 
well. In consequence of the continuous relief given 
to members on donation benefit during the year many 
have exceeded the limit ; the council, therefore, at the 
request of a few branches, have decided to take a vote 
on temporary special relief being given to such 
members. A vote is also to be taken as to the elec- 
tion expenses in the Barnard Castle division, repre- 
sented Mr. Henderson. The total estimated cost 
of the representative is given as 500/., including salary, 
agent, &c., without the cost of an election. The 
members are to decide. The report refers to the long- 
continued strike of moulders in Canada and America. 
It seems that some of the non-union men, who were 
induced to go to the places where a strike existed, 
have since struck work for an increase in wages, so 
that the chances in favour of the unions are thought 
to be brighter if only British workmen will keep away. 
The report of the strike of the non-union men is from 
the American Journal of Iron-Moulders. 





The report of the Amalgamated Society of Car- 

nters and Joiners indicates no sensible improvement 
in the state of trade. ‘All our branches,” it says, 
‘*return an exceptionally heavy list of unemployed ; 
with sincere regret we note that no signs of 
diminution appear in the report.” The time is scarcely 
ripe for any material improvement in the building 
trades, which depend so much upon the state of the 
weather and the length of the workingday. The total 
number of members was 71,160; of these there were 
on donation benefit 6873; on sick benefit, 2155; on 
superannuation allowance, 1655 ; aggregate on the 
funds, 10,583. It is justly pointed out that the 
members have enjoyed fairly good continuous relief 
during the trying period out of funds supplied by 
their own thrift, while the non-unionist workmen have 
had to fall back upon charity or poor-law relief. The 
dispute with the United Brotherhood of Carpenters 
in the United States has not yet been finally settled. 
The latter body does not like the award of the arbi- 
trator, but steps are being taken to renew negotia- 
tions with the local district committees for a working 
agreement. Meanwhile the Amalgamated Society 
seek to renew the working agreement of 1904 for 
another term, so as to avoid complications. This is 
regarded as urgent, because it is alleged that the 
Master Builders’ Federation are contemplating the 
breaking-up of the unions in the building trades in 
America, or, at least, in New York. About 200 
members of the amalgamation are still locked out, 
while the Employers’ Federation have some 2000 non- 
union men on their books, Of the votes for Parlia- 
mentary candidates, two members received 13,379 and 
10,963 respectively ; the next two highest obtained 
6757 and 3889 respectively. Three are to be selected. 





The report of the Associated Iron-Moulders of Scot- 
land is c no means so unfavourable as might be 
expected at this season of the ‘year. January is 
usually a bad month ; the income is at its lowest, and 
members often run out of benefit if trade is slack. 


There was only a slight decrease in the total member- 
ship, but the members idle during the Christmas and 
New Year’s a had again fairly started work ; 
there was only a decrease of eleven in the total em- 
ployed. It is expected that these, and more, have since 
re-started work, for there has been a demand for more 
hands, — in marine shops, during the last few 
weeks. The reports of new work on the Clyde are 
most favourable, and seem to indicate a fair amount of 
activity and, let us hope, of prosperity during the year. 
It is said that all the shipbuilding yards on the Clyde 
are well assured of full employment for the current 
year. The expenditure of the asscciation last month 
exceeded the income by 1217/. 5s. 2d. Idle benefit 
alone absorbed 1183/. 19s. 8d., superannuation benefit 
amounted to 698/. 19s. 4d., and funeral benefit, 510J. 
The returns under the Trade Union Act are given for 
the past year. The income was 27,109/. 14s. 2d., the 
expenditure was 27,309/. 1s. 8d.; so that the balance on 
the wrong side was but trifling—about 200/. only. The 
funds in hand amounted to 78,229/. 12s. 10d. f that 
total, some 48,000/. were invested, 30,208/. 5s. 5d. were 
on deposit in the banks, and 1017/. 19s. 2d. were held 
by the various branches. The amount paid to unem- 
ployed members in 1904 was 13,246/. 10s. 5d.; super- 
annuation, 8640/. 6s. 1d.; funerals, 2657/. 9s. 3d. The 
outlook for the present year is so that there is 
every chance of a large surplus of income over ex- 

nditure, with a corresponding increase of the total 

lance in hand. As it is, the society has not suffered 
to the same extent as other unions. 





The Durham Miners’ Monthly Circular contains a 
review of last year’s work, by Mr. John Wilson, M.P., 
the general secretary of the association. The total 
membership of the association was 89,914, as compared 
with 86,346 at the close of 1903, showing an increase 
in the year 1904 of 3568 members. This is regarded 
as good, but not satisfactory, the hope being that 
every miner in the Durham coal-fields will be a finan- 
cial member of the association. The idea is thata 
strong union tends towards peace and justice, as it 
will do if wisely and prudently managed. Financially 
the year’s working was excellent. The total income was 
115,325. 4s. 10d., of which 7433/. 14s. 6d. were from 
interest on investments, &c. The chief items of expendi- 
ture given in the summary amounted to 74,928/. 2s, 4d., 
of which 45,857/. 19s. 9d. went for sickness and acci- 
dents, and 19,071/. 1s. 9d. for relief disbursements. 
The members are congratulated upon the small amount 
spent in strikes—only 120/. 14s. 10d. There was a 
——— on the year’s work of 29,071/. 2s. 7d., making 
a total reserve fund of 311,957/. 15s. 11d. Unemploy- 
ment led to a large expenditure, but not so © as in 
some other years. e credit balance of the relief 
fund is now 51,675/. lls. 8d. The work of the joint 
committee in cases of disputes as to wages and condi- 
tions of employment was excellent. The number of 
cases dealt with was 539; those settled inside the 
committee, 253; outside, 168; withdrawn, 124; dis- 
missed as irregular, 15. In all those cases serious 
disputes were avoided. There is also an emergency 
committee in existence which deals with disputes with- 
out resorting to a stoppage of work; its labours are 
valuable. The compensation committee dealt with 
accidents, fatal and non-fatal. There were 83 of the 
former and 40 of the latter ; 68 of the former and 30 
of the latter were settled, two were withdrawn, and 17 
stood adjourned at the date of the report. An aggre- 
gate of the cases dealt with in seven years was 607 ; 
compensation amounted to 84,798/.; total costs, all in- 
clusive, 2018/. lls. 9d. The reductions in wages in 
1904 amounted to 5 per cent., in three instalments. 





The position of the iron and steel trades in the Mid- 
land districts appears to have receded somewhat. 
Last week’s market was well attended, but the tone 
was less firm. There has been no rush of orders, but 
makers are, as a rule, well booked. The fact is, of 
course, that users are supplied for the present, or 
have contracted for supplies for the near future. 
Some say that the situation has almost reverted to 
what it was towards the close of last year. Some 
seem to think that a false start was made at the quar- 
terly meetings, the anticipations as to which have not 
been cote” The quotations, it is said, are on the 
decline, but the business done is regarded as healthy. 
Marked bars maintain their rates, and a moderate 
business is being done ; common bars, on the contrary, 
do not realise anticipations. The ironworkers, it is 
said, do not take kindly to the recent reduction in 
wages and rates, but there has been no open hostility. 
The work of revising the sliding scale progresses 
slowly, and some months may elapse before a final 
settlement is arrived at. It is to be hoped that no 
break in the negotiations will take place to endanger a 
settlement. 

The position of the iron and steel trades in the Lan- 
cashire districts is scarcely so good as last reported. 
There was not a large attendance on ’Change at Man- 
chester last week, and the business done was of small 





extent. Makers, however, appear to have made fair 
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bargains early in the year, and are not, therefore, 
anxious sellers, There is a steady demand for finished 
iron, though prices remain unaltered. The demand 
for steel is said to be exceedingly good, and inquiries 
continue numerous, both for plates and rails. The 
advance in rates of the former is well maintained. 
In the textile-machine-making sections there is little 
change. 





The Operative Stonemasons’ Society has won an 
important victory in the Appeal Court. An ex-member 
had been awarded 3/. damages by Mr. Justice Grant- 
ham and a special jury at Howextle, on the ground 
that his employers discharged him through the action 
of the society, because he refused to rejoin the union. 
The appeal was allowed, and judgment entered for the 
society, because the plaintiff failed to prove the autho- 
rity of the union for what was done. 

Matters have become more acutely unsettled again 
in Russia. Strikes are the order of the day, and they 
have broken out again in St. Petersburg, where it is 
reported that from 25,000 to 30,000 men were out at the 
end of last week. Repression does not effect all that 
was expected. The sore is too deep for forgetfulness 
or cy ey Some of the employers and large firms 
have behaved very well to the strikers, so that the 
distress and suffering have not been so acute as they 
otherwise would have been. In Poland the agitation 
is quite as active as in St. Petersburg, and the violence 
of the attempts at suppression have been equally 
severe. Rumours state that the Tsar is about to make 

litical concessions, which may weaken the organised 

orces at work; but industrial concessions will also 
have to be made to insure a peaceful return to work. 





In the Belgian coal-fields some 80,000 men were out 
on strike at the close of last week, and the Miners’ 
Federation has issued a manifesto urging all others to 
join in a general strike, and to appeal to the Minister 


of Public Works for intervention on behalf of the| P® 


working miners throughout Belgium. Nearly 1500 
coal-miiners employed at the Garswood Hall Collieries, 
South Lancashire, have struck work, and brought out 
their tools, by reason of dissatisfaction with the work- 
ing conditions in the pits. Efforts are being made to 
effect a settlement by negotiation, conciliation, or 
arbitration. 

The threatened strike of the North Wales miners 
over the price-lists is likely to be averted. At a con- 
ference of representatives of the men and employers 
the matters in dispute were referred to the officials of 
the Conciliation Board with a view to settlement. The 
matters are under consideration, and those gentlemen 
who constitute the Board have promised to give their 
decision at the earliest ible date. As the miners 
are represented on the Board, there will no doubt be 
a settlement. 





The pas employés all over the country are per- 
sistently agitating for the full and complete adoption 
of what is known as the Bradford Commission’s 
recommendations, and strenuous efforts are to be made 
during the present session of Parliament to induce the 
Government to adopt them. 





The railway employés are dissatisfied with some of 
their conditions of labour—big engines, long hours, 
and heavy loading of trains. At a mass meeting held 
at the Euston Theatre, King’s Cross, last Sunday, 
under the presidency of Dr. Macnamara, M.P., certain 
resolutions were passed, as follow :---(1) That owin 
to the continued increase in the volume of traffic, an 
the public demand for quick transit and for greater 
comfort on railways, which demands have been met 
by the hauling power of locomotives being enormously 
increased and the speed accelerated, in addition to 
longer runs being made, the labour, both physical 
and’ mental, of the men engaged in running trains 
has been greatly intensified, as well as their risks 
and responsibilities increased ; (2) that signalmen, 
shunters, and others engaged in the manipulation 
of traffic are affected similarly in proportion to the 
train men; (3) that goods workers and carmen are 
having a tonnage system calcu'ated upon an unfair 
and prejudiced basis forced upon them ; and (4) the 
majority of the men employed at passenger stations 
receive no pay for Sunday labour. The meeting 
appealed to the directors and managers of the respec- 
tive railways to consider the ch an conditions under 
which traffic is now carried on, with a view to con- 
cessions being made. All non-members were urged to 
enrol themselves in the Amalgamated Society of Rail- 
way Servants. The subject is also to be brought before 
the House of Commons during the session. 


The socialist section of the unemployed held a meet- 
ing in Trafalgar-square on Saturday last, when it was 
resolved to test the question of the right to be heard 
at the Bar of the House of Commons by a deputation 
of not more than ten persons. The Government and 
the officials of Parliament are averse to such a demon- 
stration ; the men say they will test the right. 





There are complaints that the unemployed fund at 
the Mansion House is inadequate, and is being ex- 
hausted ; an appeal, therefore, should be issued for 
further subscriptions. The fund .reached about 
45,000/., and then began to decline. The fund raised 
by the Dai/y News for West Ham has gone on fairly 
well, nearly 10,000/. being raised. It is said that the 
administration of the funds has been carefully and 
well done. 





THERMOMETERS AND PYROMETERS, 
WITH SOME OF THEIR INDUSTRIAL 
APPLICATIONS.* 

By Rosert 8. Wurpeir, Cambridge. 


ALTHOUGH we are, perhaps, apt to laugh at the very 
rough methods adopted by our predecessors for the 
measurement of temperature, it cannot be denied that 
accurate temperature measurement is still a problem of 
considerable difficulty. Temperature is not a measurable 
quantity in the strict sense of the term. To measure a 
length or a mass is to count how many times it is neces- 
sary to take a given y chosen as a unit (metre or 
gramme, as the case may be) in order to obtain a system 
equivalent, either as to length or mass, of the body in 

uestion. The ibility of such a measurement assumes 
the existence of two laws—that of equality and that of 
addition. Temperature obeys the first of these laws. Two 
bodies in temperature equilibrium with a third will also 
be in equilibrium with each other. The other law is 
entirely lacking. You cannot by placing together several 
bodies at one temperature realise a system equivalent, 
from the point of view of exchange of heat, to a yata 
different temperature. 

Many scales of temperature have been proposed, but 
the scale ig the one now universally adopted, and 
readings obtained by any type of thermometer—electrical, 
expansion, or optical—are reduced to temperatures on 
the gas scale. The gas scale has been adopted as the 
pach, and scale of temperature—firstly, because gas of the 
samme purity can be reproduced at any time; secondly, 
the dilatation of the gas, which defines the scale of tem- 
rature, is sufficient for accurate measurement ; and, 
thirdly, the scale is practically identical with the thermo- 
dynamic scale. 

Although the scale of the gas thermometer has become 
the standard of reference, yet, fortunately, we are not 
compelled to use the gas-thermometer in every-day life. 
We do not employ an elaborate gas-thermometer, with its 
adjuncts of telescopes, microscopes, and standard baro- 
meter, every time we wish to measure a temperature, but 
we use a thermometer which has been carefully standardised 
at certain known temperatures. Thermometers—and with 
thermometers I include pyrometers—are generally stan- 
dardised by means of fix ints of fusion and ebullition 
which have been dnavmiate | by the gas-thermometer. 

It is, perhaps, for this very reason that many of the dis- 
crepancies in high-temperature thermometry have arisen. 
The actual precision of the high-temperature measure- 
ments depend on the accuracy to which these fixed points 
are known. It has at present been found impossible to 
determine many of these directly on the gas thermometer, 
as even the platinum-iridium bulb of the gas thermometer 

mes porous at extremely high temperatures. High 
temperature thermometry is om handicapped through 
the scarcity of materials capable of being made into a 
thermometer bulb and of standing high temperatures. 
Platinum—the great stand-by—has been shown by Sainte- 
Claire- Deville and others to be very permeable to 
hydrogen—a gas which is generally present where com- 
bustion is incomplete. Fortunately, platinum, even when 
red-hot, is practically impervious to all other gases; so 
that if nitrogen is employed as the gas whose volume we 
are measuring, and the platinum is suitably protected 
from hydrogen, accurate observation may be made. 
Porcelain must be glazed to ensure non-permeability, and 
the glaze cannot be considered impermeable above 1100 
deg. Cent. Water vapour passes comparatively rapidly 
through unglazed porcelain. 

In passing, one cannot help being struck with the inter- 
dependence of all branches of scientific work. At first 
thoughts it would not occur to one that the accurate 
determination of the value of the metre would be the 
means of producing the most accurate thermometry the 
world has seen; yet so it has been. To determine the 
length of a standard bar it is essential that its tempera- 
ture should be known accurately ; to measure the tem- 
perature accurately, the constants of the thermometer 
employed must be | Themed to a high degree of precision, 
pe these can only be obtained from an elaborate system 
of comparators, gas thermometers, &c. Thus the pre- 
liminary work on the measurement of the metre produced 
the masterly work of Dr. Ch. Guillaume on the mercury 
thermometer and his valuable treatise ‘‘ Thermométrie 
de Précision.” 

I cannot here enter into the details of the construction 
and working of a gas-thermometer, and would refer those 
who are especially interested to Dr. Guillaume’s book 

reviously mentioned, or Dr, Burgess’s translation of M. 
Ee Chatelier’s book ‘‘ High Temperature Measurements.” 
I must acknowlédge my indebtedness to the latter book 
for some of the facts mentioned in this paper. 

As previously stated, the gas-thermometer, although 
invaluable from the strictly scientific point of view, is 
practically useless as a tool in every-day life. It will be 
well, therefore, to summarise roughly the various means 
of measuring temperature in general use, and to then 
treat these methods more fully in detail with their par- 
ticular applications. 


*A paper read before the Cleveland Institution of 
Engineers, December 5, 1904. 


Types of Thermometers in General Use. 





Dent in 
, . Cent. 
ae over which 
they can be 
used. 
Gas 0° to 1000° 
Flow of air 9 to 1600° 
Mercury 
Expan- Those depending on the (Jenaglass -40 to 500 
sion. change in volume or and a 
length of a body with ,, -“‘ — 100 to+40 
temperature Unequ ex. 
pansion cf 0° to 500 
metal rods. 
Contraction 


of porcelain 0° to 1800° 


Thermo- Those depending - the 
electric. electromotive force deve- s.| ae 
A ; Galvanometric 0° to 1600° 
loped by the “ Mference ie Potentio- 3 
thermo-electric junctions ™ettic 0° to 1600° 
opposed to one another 














Direct reading 
Electric Those utilising the increase on 

Resistance. in electric resistance of a Indicator 0° to 1400” 
wire with temperature Bridge and | 0° to 1400° 

galvanometer 
Radia- Those depending on the Radio-micro- 0° to 10,000° 

tion. heat radiated by hot meter 

bodies Bolometer (0° to 10,000° 











Incandescent | 0° to 2000° 
filament in 

telescope 

Nicol with 0° to 2000 
quartz plate 

and analyser 


Optical. Those utilising the change 
in the brightness or in the 
wave-length of the light 
emitted by an incandes- 
cent body. 








Calori- Those depending on the Copper or pla- 0° to 1500 
metric. specific heat of a body tinum ball 
raised to ahigh tempera- with water 
ture vessel 
Fusion. Those depending on the un- Alloys of va- 0° to 1980 
equal fusibility of various rious fusibili- 
metals or earthenware ties 
blocks of varied composi- 
tion 








Dr. Chree, in some valuable ‘‘ Notes on Thermometry,” 
published in the Philosophical Magazine for March, 1898, 
makes the statement that ‘‘the ideal mercury thermo- 
meter is one which accommodates itself at once and com- 
pletely to the temperature it is for the time being exposed 
to, and which, when exposed to a given temperature, 
supplies an invariable valine.” 

f think there could not be a better definition of what 
is required from any form of thermometer. 

Expansion Thermometers.—Although the gas-thermo- 
meter is essentially an expansion instrument, we will 

at once to the mercury in glass thermometer as 
Cone the expansion instrument par excellence. 

Many of us know how far the mercury thermometer, as 
generally used, falls short of Dr. Chree’s ideal, but I 
think few of us realise how near Dr. Guillaume has 
brought us to that ideal. It is now possible, thanks to 
his work, to measure temperature with a mercury ther- 
mometer with an accuracy of 0.001 deg. Cent. 

It is sad to think how far we in England have been 
behind French and German practice in the construction 
of accurate mercury thermometers ; more especially when 
it is borne in mind that Kew standards, as made under 
the direction of Balfour Stewart and Welsh, were for 
many years the standards of the world. I can only 
account for it by the fact that we were standing still 
whilst the national physical laboratories of France and 
Germany were developing the construction and materials 
of their thermometers. With our own National Physical 
Laboratory, now well established under the able direction 
of Dr. Glazebrook, we are not likely to fall behind again. 

We will now consider briefly the various errors found ina 
mercury thermometer of the best construction, and the 
methods of determining the corrections to allow for them. 

1. Correction for Parallax and Refraction.—The divi- 
sions of the scale on the stem of a thermometer are not 
exactly adjacent to the mercury thread, and consequently 
the readings will vary somewhat with the direction of the 
line of sight. This error is best eliminated by taking the 
mean of the readings when the scale is on the side nearest 
the observer, and again when placed opposite. Unfortu- 
nately, this necessitates doing away with the enamel back 
in the case of very accurate thermometers. __ ' 

2. Scale and Calibration Corrections.—It is impossible 
to obtain a tube or stem of absolutely uniform bore. It 
follows, therefore, that the size of a degree division must 
vary throughout the tube. The error arising from this 
inequality in the bore can be accurately determined by 
measuring the length of a small thread of mercury in scale 
divisions in various portions of the stem. 

3. Determination of the Boiling -Point.—Care must 
be taken in the determination of this point, the whole 
thermometer being enveloped in steam, which is 
allowed to pass freely into the open air. It is important 
that the barometer reading should be determined accu- 
rately, a difference of 0.14 millimetre in height of the 
barometer making a difference of 0.005 deg. Cent. in the 
boiling-point.* : 

4. Determination of the Freezing-Point.—The stem as 
well as the bulb of the thermometer should be immersed 
in finely-chopped ice, which should be as pure as possible. 

5. Corrections for Different Temperature of Scale or 





* Wiss. Abhandl der Phys. Tech. Reichsanstalt, vol. i., 





page 102, 
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Stem.—In the case of thermometers with brass scales in 
which the bulb, scale, and stem have different temperature 
coefficients of expansion, large errors may be introduced 
by not correcting the scales for temperature. In accurate 
thermometers the same correction has to be applied to the 
glass scale. Errors amounting to a quarter of a degree 
may be introduced by not allowing for the expansion of 
the mercury thread in the capillary bore.* : 

6. Correction for Pressure on the Bulb.—There is an 
external and internal pressure on the thin glass of the 
bulb. At high elevations above sea level, when the atmo- 
spheric pressure is reduced, the error introduced becomes 
of importance ; but for. general use it may be neglected. 

In long-stem thermometers the error introduced by 
using horizontally a thermometer which has n cali- 
brated vertically Lemna of importance. I once examined 
a mercury thermometer, about 9 ft. long, in which the 
error introduced by using the thermometer horizontally 
amounted to 30 . ° 3 : 

An expansion thermometer of general interest is the 
one in which temperature is measured by the unequal 
expansion Of two materials, such as steel and porcelain or 

raphite. 

ne graphite rod is placed at the bottom of a closed steel 
tube, a small steel tube being connected to the upper end 
of the graphite rod. By means of various simple mecha- 
nical movements the differential expansion of the two 
rods is indicated on a dial. These thermometers are 
useful up to temperatures of about 1200 deg. Fahr. The 
corrections to two of these graphite thermometers are 
plotted in Fig. 1, the temperature where they become 
unreliable being clearly shown. 


1. 








0 200 


rT a | 

Temperature in Degrees Centigrade 

The Uhling pyrometer always impresses me as being 
one of the most ingenious yet constructed. Knowing as 
Ido something of the difficulties that a new invention 
entails, I feel that Mr. Uhling must be warmly con- 
gratulated on the ingenuity expended in developing his 
idea arid on the success obtained by his pyrometer. As 
I have had no practical experience with this pyrometer, 
however, I do not like to discuss it in detail. 

I now come to what I may call the second group—the 
thermo-electric thermometers, in which is measured the 
electromotive force developed by the difference in tempera- 
ture of two similar thermo-electric junctions opposed to 
one another. Becquerel was, as far as is known, the first 
to use this method of measuring high temperatures (1830). 
He used a platinum-palladium couple. His son, Edmund 
Becquerel, was the first to realise the importance of using a 
high resistance galvanometer with a thermo-couple. The 
electromotive force is a function of the temperature, and 
as it is ‘the current strength that is measured, it is im- 
portant that the resistance of the whole circuit should be 
&s nearly as possible constant ; that is to say, the change 
In resistance of the couple itself should be small as com- 
pared with the change in the rest of the circuit. 
some time the thermo-electric method was regarded with 


(8637 4) 


suspicion, Regnault having observed such irregularities 


in the — in use that he condemned the method 
unreservedly. 
\ll who are interested in high temperature thermo- 


Le Chatelier showed that very few combinations of wires 
make satisfactory couples. Iron, nickel, palladium, and 
their alloys are absolutely unsuited for the measurement 
of high temperatures, since when heated, these wires give 
rise to parasitical currents which may be relatively intense. 
He found that platinum and its alloys with iridium 
and rhodium are, fortunately, free from these faults. Of 
all the couples, those consisting of platinum and an 
alloy of platinum with 10 per cent. of rhodium are the 
most durable for use at extremely high temperatures. 
On the other hand, a platinum-platinum 10 per cent. 
iridium couple gives a Reser electromotive force, and 
therefore a more open scale. This is clearly brought out 
in the curve, Fig. 2, showing the standardisation of some 
thermo-couple wires. 

Two methods are generally employed to measure the 
electromotive force of a couple: the potentiometric, or 
the method of compensation, and the galvanometric. The 
first method is rather cumbrous for general workshop 
use, but it is undoubtedly the more accurate of the two. 
Fig. 3 fully explains this method of measurement. 

he sicuneenatela method is simplicity itself, the 
cold ends of the thermo-couple wires — connected 
directly to the galvanometer terminals. If the resistance 
of the circuit is constant, the deflections will be Proper. 
tional to the electromotive force. The majority of direct- 
reading instruments consist of a sensitive D’Arsonval 
galvanometer, the coil of which carries either a mirror 
reflecting a — of light on to a scale, or a boom pointing 
to a e ig. 4, 228, illustrates the most recent 
form of platinum and platinum-rhodium couple made b 





For 


the Cambridge Scientific Instrument Company, Limited. 
Fig. 
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The couple is connected directly to a milli-voltmeter, 
the scale of which is divided in milli-volts and degrees 
Centigrade. * 

The two methods of thermo-couple measurement may be 
compared as follows :— 

The advantages of the galvanometric method are porta- 
| bility and ag wy L the disadvantages, closeness of 

scale, and the fact that an error is introduced by the 
variation in resistance of the couple. 

The potentiometer method has the advantages of an 
open scale, and that no error is introduced by the resist- 
ance of the couple. The only serious disadvantage is the 
fact that the apparatus must be worked in a labora- 
tory, and uires a trained observer. 

rofessor H. L. Callendar has designed a recording 
tentiometer for use with thermo-couples which I shall 
| hope to explain a little later on. 

fore leaving the thermo-couple I must mention the ex- 
tremely ingenious method designed by Dr. Stansfield for 
obtaining sensitive records of recalescent points. A de- 
scription of this was published in the fifth report of the 
Alloys Committee ; the illustration, Fig. 5, is 
from this report.t Two junctions are employed ; one is 
| placed in the piece of steel, and the other in a piece of 
| fire-clay or copper. A sensitive galvanometer, connected 
| to both thermo-junctions, measures on a jarge scale the 
| difference between the temperatures of the clay and steel. 
| Magnified records of the evolution of heat in the steel can 
thus be obtained, which are not affected by the general 

| fall of temperature of the system. 


| 





* A simple form of recorder is one in which the pointer 
of the galvanometer ing at its end some device for 
| aes the record-sheet or a pen moves across the 
| paper. @ pointer is pressed down on the record-sheet 


metry owe a great debt of gratitude to M. Le Chatelier | every minute, and makes a point corresponding to the 


and Sir William Roberts-Austen. 
metals to use for our couples, what formule to employ, 
and what apparatus to use, 


“* Modern Meteorology,” F. Waldo, 1893, page 42. 


They taught us what | deflection of the galvanometer (i.¢., the temperature at 


| that instant). 
| + “Fifth Report of the Alloys Research Committee ; 

Steel.” By Sir William C. Roberts-Austen, Institution of 
| Mechanical Engineers, February, 1899, page 38. 


Electric-Resistance Thermometers.—The electric-resist- 
ance thermometer was first proposed by Sir William 
Siemens in the Bakerian Lecture of 1871, and it imme- 
diately came into general use in metallurgical work. 
Unfortunately, it was found that the pyrometer did not 
satisfy the fundamental criterion of aiways giving the 
same indication at the same temperature, and it was 
rather severely condemned by a committee of the British 
Association in 1874, who showed that these changes in 
resistance were due to chemical alteration in the platinum. 
These aang are very rapid if the platinum is quite un- 
protected, less rapid if the latinum is ——e— by a 
steel tube, and disappear if protected by a porcelain 
tube. All the volatile metals attack platinum readily, 
and silica and the silicates must be avoided. We recently 
experienced a striking case of the weakness of platinum 
in this respect. A thermometer was constructed, the 
outer covering of which was a nickel tube turned out of 
a casting, and presumably porous. The furnace gases 
passed through the nickel tube and rapidly destroyed 
the platinum. We are not quite sure what actually 
occurred, but chemical analysis showed the platinum 
leads were largely im ated with iron. It has 
been suggested that volatile nickel carbonyl was first 
formed, which combined with the iron tube of the upper 
part of the thermometer forming iron carbonyl, which, in 
its turn,’combined with the platinum. Whatever occurred, 
the thermometer was rendered worthless after compara- 
tively little use. I mention this case in order to emphasise 
the care that should be taken to protect the platinum 
wires from noxious vapours when making accurate tem- 
perature measurements. 

In 1886 Professor Callendar showed* that if the platinum 
is supported on a mica frame, in section that of a cross 
with equal arms, there is perfect insulation without any 
cause of alteration. He also showed that all joints in 
the wires should be made by fusion. Metallic solderings 
are volatile and attack platinum, and screw joints become 
loose. I cannot enter into a description of the classical 
work of Professor Callendar on this subject, but would 
refer any one interested to a paper published by him in 
the Philosophical Magazine, February, 1899, entitled 
* Notes on Platinum Thermometry,” which gives an 
excellent summary of his work. ‘The results of his re- 
searches—and they have since been confirmed by many 
workers—show that the platinum -resistance thermo- 
meter, if protected from strain and contamination, is 

ractically free from zero changes over a range of 0 to 1200 
ny Cent., and that it alwa ives the same indication 
at the same temperature. He showed that different 
platinum wires very closely in giving the same 
value of any temperature on the platinum scale, although 
they differed considerably in the values of their tempera- 
ture coefficients. 

Professor Callendar pointed out that if Ry denote the 
resistance of the spiral of a particular platinum thermo- 
meter at 0 deg. and R, its resistance at 100 deg., we 
may establish for the particular wire a temperature scale, 
which we may call the scale of platinum temperatures, 
such that, if be the resistance at any temperature 
on the air scale, the temperature on the platinum scale 


will be R= ® x 100. For this quantity he employs the 
SS ) 
ave pt, its value cpenting on the sample of platinum 
chosen. In order to reduce temperatures on the platinum 
seale to the gas scale, it is necessary to know the law con- 
necting ‘‘T” and ‘‘pt.” They are, of course, identical 
at 0°. and 100°, and experiment has shown that the for- 
mula r rT 
pte 3[ (00) ~ 100 


expresses the curve of the relationship between them in 
other parts of the scale. The value | 6 depends on the 
purity of the platinum wire used ; it can be obtained from 
observations at three known temperatures. A table of 
corrections is used to convert temperatures on the plati- 
num scale to those on the gas scale, or the instruments 
used with the thermometers read directly on the gas 
scale. + 

The platinum resistance thermometer consists of a fine 
platinum wire wound on a mica frame connected by means 
of stout copper or platinum leads to terminals in the head 
of the thermometer. Two similar leads, but uncon- 
nected to the coil, pass through the whole length of the 
thermometer, and act as compensating leads. By this 
means no error is introduced by the variation of the tem- 
perature of the wires connecting the thermometer with 
the indicator or recorder. The pe aly Fig. 6, explains 
the general arrangement for the use of Callendar and 
Griffiths’ resistance thermometer. The thermometer coil 
forms one arm of the bridge, whilst the compensating 
leads and the balancing coils form the opposite arm. A 
pair of equal ratio arms are generally used. 

If temperature measurements are to be made with a 
resistance thermometer to a high degree of accuracy, a 
specially-designed Wheatstone bridge and a sensitive gal- 
vanometer must be employed. Several of the leading 
features of the well-known Callendar and Griffiths 
bridges can be gathered from the small bridge exhibited. 
This arrangement, however, is too cumbrous for general 
commercial use, and I have designed a bridge (Fig. 7, 
page 228), a modification of one invented by Professor 
Callendar and Principal Griffiths, in which the tempera- 


* “ Practical Measurement of Temperature,” H. L. 
Callendar. Phil. Trans., Roy. Soc., 1887, 

+ In an account of a comparison of platinum thermo- 
meters and thermo- junctions with the gas-thermometer at 
the National Physical Laboratory (Phil. T'rans., vol. 203, 
pages 343 to 384), Dr. Harker describes the method of 
comparing the three ty of thermometer, and gives 
tables showing the remarkable agreement between them 





up to 1000 deg. Cent. 
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ture values are read directly in degrees Centigrade, and , 


rapidly-varying temperatures may be followed. The 
instrument is especially useful for measuring the tem- 
peratures of boiler flues, general testing and annealing 
work, &c,* } 

I have already referred to a recording apparatus de- 
signed by Professor Callendar.t The instrument consists 
m a Wheatstone bridge or potentiometer in which the 
movement of the slider along the bridge wire is automa- 
tically effected by delicate relays worked by the current 
passing through the galvanometer between the bridge 
arms. According as the moving coil of this galvanometer 


mining the recalescent points of steels and for general 
thermometric work. It can be used either with a thermo- 
couple or resistance thermometer. The two electro- 
magnets referred to may be seen in the top portion of the 
large box. The standard cell for adjusting the scale value 
of the bridge wire is shown in the right-hand corner of the 
recorder-box. The galvanometer is mounted in a separate 
case, in order that the pen may adjusted, coils 
removed, &c., without shaking the galvanometer. In 
Fig. 8 a thermo-couple, inser in a block of steel in a 
small electric furnace, is connected to the recorder prepa- 








Figs. 8 and 9 illustrate a Callendar recorder for deter- |are reproduced. The first curve concerns a mild steel, 


and the recalescence observed with slow cooling is very 


| striking. The steel was slowly heated in an electric fur- 


nace, in which the cooling can be well controlled. The 
tungsten steel (second curve) is a special magnet steel. 
Fig. 11 allows us to follow the time rate of cooling. I: 
also was a tool steel, the sample being a rod 1 in. in 
diameter, 3 in. long, and the thermometer being placed in 


be ahole drilled into the rod. The letters mark the followin; 


ints : 
A. 601 deg. Cent.; recorder connected. 
B. 738 deg. Cent.; ascending recalescence point. 
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is deflected in one direction or the other, a relay circuit is 
connected through one or other of two electro-magnets. 
Each of these magnets is mounted on a clock, the move- 
ment of which is prevented by a brake. When a current 
passes through a magnet, this brake is lifted, allowin 
the clockwork to revolve. The clocks are connec 
by differential gearing with a recording pen, which is 
ulled in one direction or the other, according as the 
rake is lifted from the corresponding clock. The bridge 


slider moves with the pen and tends to restore balance. | 


* An instrument of this type was described in Ena1- 
NEREBING of May 16, 1902 (see vol. lxxiii., page 645). 


| ratory to determining the recalescent point. Fi 
a resistance thermome*te= in a small crucible placed in a 
gas-muffe.* 


M. Le Chatelier refers to the recorder as the only one | 
| by a Callendar pyrometer, on the downtake of a Lan- 
This | cashire boiler, reproduced in Fig. 12, will be of interest to 


which records high temperatures by purely mechanical 
means, without the intervention of photography. 
statement may not now be strictly true, yet, I believe, 


. 9 shows | 








Fie. 9. 


C. 812 deg. Cent.; heat cut off ; furnace allowed to cool. 
D. 721 deg. Cent.; descending recalescence point. 

i. 601 deg. Cent.; recorder disconnected. ; 
The continuous record of the temperatures, registered 


engineers. Not less noteworthy is two days’ record of 


the Callendar recorder still provides the most satisfactory | the hot-air blast temperatures obtained in a Midlands 


; way of mechanically drawing a temperature record. 
The uses to which a satisfactory recorder can be put are 


|almost innummerable. In Fig. 10 two 





* An earlier form of this recorder, on 


| steel works (Fig. 13). 


On every hand we hear of the ‘‘ heat treatment ” of steel, 


recalescent curves | and anyone who has had anything to do with anneal- 
|ing knows the difficulty of maintaining ovens or fur- 
the Wheatstone | naces at a constant tem 


rature. The fireman will g° 
ght 


+ Made by the Cambridge Scientific Instrument Com- | bridge plan, was described in ENGINEERING of May 26, | to sleep, and will swear that he was awake the whole ni 


pany, Limited, Cambridge. 


| 1899 (see vol. lxvii., page 675). 


through, and in many cases will aver stil] more strongly 
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that the correct temperature was maintained all the | tin in the alloy is most marked, even 1 per cent. entirely | toa depth of 201 ft., and the temperature was recorded 
Mee i | on an instrument at a distance of 1200 ft. from the thermo- 
The photograph (Fig. 17) shows one of the ther- 


time, the master ony earning a few days later from the | altering the character of the curve. 


tests on the material 


explains how they have overcome the difficulty. The | ‘‘ Law of Condensation of Steam. 


ow badly the furnace has been fired. | The next example will show how extremely sensitive a meter. t 
The record exhibited in Fig. 14 has been kindly given | resistance thermometer may be made. The illustration mometers attached to a cable wound on a drum, which 
us by @ firm who employ four of these recorders, and it | is taken from Callendar and Nicholson’s paper on the | was fixed to the deck of a boat moored in the loch, and 
oe the cable is connected to tte shore cable by means of an 


difference in the firing between the two men—the old| The thermometer, which was sufficiently sensitive to | elaborate mercury cup. 


experienced hand and the new man, who fires more fre- | follow the changes in temperature of the steam through- 
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which rests on the roof of the furnace. Fig. 15 shows a| the percentage of the thermometer and of the method of out the necessit 
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recorder and thermometer specially agap for anneal- | attachment to the piston are shown in Fig. 16. The tem- cans call the ordinary pyrometer. 


ing furnace work. rature was read by means of a cycle contact-maker, 


| Heat Radiation and Optical Thermometers.—Many 
quently—is very striking. The thermometer is provided | out the stroke of a steam-engine, was made of a loop of | workers have endeavoured to evolve a pyrometer that 
with a heavy cast-iron head, having a large iron flange, | platinum wire ,5, in. in diameter. The construction of | would measure the temperature of a source of heat with. 





7 


of inserting a ‘‘ poker,” as the Ameri- 
Taking optical thermometers first, I think that on the 


! will now give some instances where resistance thermo- | bridge, and vanometer. The records obtained were whole the dne designed by Professor Wanner is the most 
meters are being used for more strictly scientific work. | striking, the changes of temperature during a stroke being successful. 


The first case is, perhaps, one of the most recent. Messrs. | readily observed. 
Heycock and Neville, whose work oh the determination of | The record (not reproduced) of the temperatures of 


It is based on the photometric comparison of 
the intensity of the light emitted by the incandescent 
body whose temperature is sought with the light of a 


the melting-points of metals Pod well known, have re- Loch Ness, lent by the courtesy of Sir John moms was standard comparison lamp. Instead of using mono- 
urin 


cently been investigating the behaviour of the copper-tin | obtained in a preliminary series of experiments 





aper in the Philosophical Transactions (the Bakerian | 


chromatic light, the light is spread out into a spectrum 
alloys. The slide (not reproduced) is taken from their | the latter part of 1903. The thermometer was imme by a direct-vision spéctroscope and a small 


J ion in the 
red is used i 


The working standard source of light is a 


ture of 1903), ‘4@n the Constitution of the Copper-Tin | * Proceedings of the Institution of Civil Engineers, small incandescent lamp. The method of reducing the 


Series of Alloys.’ e effect of increasing or diminishing | vol. cxxxi., page 23. 





two fields of light from the hot body and the electric 
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light respectively to the same intensity, is to first polarise 
them in planes at right angles to each other ; the intensity 
of each can then be varied by viewing them through a 
Nicol prism, which can be rotated. The angular rota- 
tion of the Nicol will be a measure of the intensity of the 
light, and therefore of the temperature. The incan- 
descent lamp can be standardised against an amyl-acetate 
flame. Owing to the loss of light in the optical system 
of the pyrometer, the lower limit of temperature 
measurement with the Wanner is about 900 deg. Cent., 
so that it, unfortunately, cannot be used for determiniog 
the hardening and annealing temperatures of many 
steels. The instrument is capable of considerable accu- 
racy, it being possible to obtain temperature measure- 
ments with it to within 1 per cent. 

In Mesure and Nouel’s pyrometer telescope (Fig. 18) an 
attempt is made to control temperatures by taking 
advantage of the rotation of the plane of polarisation of 
light pacing Corns a quartz plate cut perpendicular to 
its axis. The angle of rotation is directly proportional 
to the thickness of the quartz, and approximately in- 
versely proportional to the square of the wave-length. 
In general the field of view will be coloured, and by 
turning the analyser the colour observed will change 
becanse the light, all polarised in the same plane, 
emerging from the tirst Nicol, is angen by the quartz 
in various planes depending on the wave-length, so that 
the angle between the two Nicols determines the colour 
that will be seen. This instrument has the advantage 
over others that it has no auxiliary apparatus, but it 
lacks sensibility. 

An ingenious optical pyrometer has been designed by 
Holborn and Kurlbaum-working at the Physikalisch- 
Technische Reichsanstalt. An incandescent filament is 
= in the focus of the eye-piece of a telescope, and 

y means. of an object-glass an image of the source of 
heat is thrown into the same plane. ‘The current passing 
through the filament is regulated by means of a rheostat, 
until the filament is no longer visible on the im of 
the source of heat, when both sources of light will have 
the same intensity The test is a sensitive one, since the 
photometric intengity increases with the fifth power of 
the temperature. 

I donot know of any heat radiation _ neter that has 
been successfully applied commercially. Boys’s radio- 
micrometer, although marvellously sensitive, is too deli- 
cate for the rough handling of every-day life. It consists 
of a loop of copper wire hung in a magnetic field, the 
two ends of the wire being connected to small plates 
of bismuth and antimony respectively, a small copper 
plate being attached to the junctions. The heat radiation 
1s allowed to fall upon this copper plate. A small electric 
current is generated, and the loop which is suspended by 
a delicate quartz fibre turns, carrying it with a light 
mirror. Some extremely interesting work has been car- 
ried out with one of these instruments; Dr. W. E. 
Wilson has, for instance, concluded that, supposing 
the sun to be a dark body, its temperature would be 
6590 deg. Cent.* 

Professor Langley designed a radiometric apparatus 
under the name of a bolometer, which has since been 
largely developed by Professor Gallendar for measuring 
heat radiations, more particularly solar radiations. It 
consists of a differential Fo of flat platinum thermo- 
meters, one blackened and the other bright, placed side 
by side iu the same horizontal plane in a hermetically- 
sealed glass vessel. The difference of temperature between 
the two, which is automatically recorded on a Callendar 
instrument, is approximately a measure of the intensity 
of the vertical component of the radiation to which they 
are exposed. It has already been shown with these 
instruments that the heat received by reflection from the 
sky under certain conditions may amount to more than 
40 per cent. of the whole vertical component. 

rofessor Callendar has sent me the radiation record 
for December 10 and 11, 1903, Fig. 19. It is especially 
interesting as showing what a large _——- the nega- 
tive radiation bears to the amount o iation falling on 
the earth during the day. The radiation is continually 
varying throughout the whole night. 

hese instruments have been successfully employed to 
measure boiler radiation, more especially to compare the 
relative efficiency of various boiler laggings. 

The Siemens water calorimeter is so well known that 
there is no necessity to describe it in detail. A ball of 
copper, iron, or platinum of known weight is exposed 
to the heat of a furnaeé, and is then transferred to a 
vessel containing a measured quantity of water at a known 
temperature. It can — be seen that, knowing the 
rise in the temperature of the water, owing to the inser- 
tion of the hot body, and the specific heat of the metal 
ball emploype, the temperature of the furnace can be de- 
duced. 


Discrepancies have long been observed between the 
results obtained with water calorimeters, and other 
forms of pyrometers; but the reason of these discrepancies 
has been accounted for. Dr. Glazebrook, in an interest- 
ing paper read before the Institution of Mechanical 
Engineers,+ describing the worl: of the National Physical 
Laboratory, and showing how useful the laboratory might 
prove to engineers, dealt with the case of the determi- 
nation of temperature with an iron ball and calorimeter. 
A correspondent drew Dr. Glazebrook’s attention to the 
fact that there were considerable discrepancies in the 
values given for the specific heat of iron at high tem- 
peratures, or, what comes to the same thing, for the 
total heat emitted by a given mass of iron in cooling 
from a high temperature. The values generally adopted 
are those of Pionchon, who based his values on the melt- 


* Proceedings of the Royal Society, vol. lxix., page 320. 
+ Proceedings of the Institution of Mechanical Engi- 
neers, February, 1903, page 83. 


value is far too low—962 deg. Cent. being now generally | 
accepted. The research showed that if Pionchon’s values | 
are corrected by the recént silver value, they may closely 

be brought into line. ' | 

Fusion Thermometer.—Reference must be made to the 
excellent work of in producing a series of porcelain 
cones melting at various temperatures, and to the work of 
Mr. Henry Watkin in the same direction. I would also 
like to draw attention to an ingenious device invented b: 
Messrs. E. H. Griffiths and W. C. D. Whetham, whic 
appears to me to have a large future before it. An iron 
is held rigidly in a steel tube by means of an alloy 
melting at any given temperature. The rod is free to 
rotate as soon as the alloy is melted, and can be made to 
ring an alarm either mechanically or electrically, or to 
shut off gas, steam, &c. By a simple contrivance it can 
easily be reset for another experiment. 

I feel that I have only touched on the fringe of ther- 
mometry and its many applications. The number of 
these applications-must increase as the demand for scien- 
tific accuracy increases in all our large industries. 








NOTES ON ENGINEERING WORKSHOP 
ORGANISATION.* 

By R. Dove.as T. Heap, M. Inst. C.E., M.I. Mech. E. 

Ir is with some misgivings that this paper has been 
prepared, partly because the subject is one in which most 
engineers take but little interest, and partly because it 
has been repeatedly stated that it is the accountant’s, and 
not the engineer’s, business to organise and prepare the 
cost accounts. This isan erroneous idea, as, although the 
accountant is responsible for the cost returns.as a whole, 
it invariably occurs,.upless there is a proper interchange 
of = that the information prepa from the cost- 
books does not readily enable the manager or shop super | 
intendent to check the cost of the production. 

The author, therefore, considers that if young engineers | 
can induced to examine the details of engineering | 
workshop organisations, and the cost systems for the! 





ing point of silver, taking Violle’s value of 907° C. This | 


is taking a real interest in the progress and economi 
made in the works. . _ 

5. That the system introduced is such that the whole 
works can be run on good terms—i.e., that good feeling 
runs throughout all departments. 

_ 6, That when good and efficient work is being done, it 
is — on hang manager’s ue. 

- That the cost of wor ssing through the shops 
should be easily ascertained a aun’. r 4 

8. That the manager should have records before him 
every week showing the output of the various depart- 
ments. 

To meet these requirements, it is necessary to introduce 
a system, and for this purpose nothing is of more assist- 
ance than judiciously drawn-up forms and cards. A good 
system is of great assistance, but forms and cards wil! 
not do everyt ing 5 so much depends on the skill anc 
energy of the headsof departments. Having agreed that 
it is necessary to introduce a system, then :— 

1. Make up your mind what you want, and arrange the 
details as simply as possible ; complications only lead to 
trouble. 

2. Keep the number of forms and cards down as much 
as possible. + + 

3. If, after giving the system you have introduced a 
trial, you find that you do not get the-information you 
 § do not hesitate to alter the forms or cards at once. 

. But remember that forms and cards show upthe weak 
spots quickly, whether in the office or works, and for this 
reason are not generally liked by the staff ; it is, there- 
fore, essential that the manager should personally look 
into any objections that may be raised before making an 
alteration. 

_ 5. Keep the system going by taking a personal interest 
in it. Unless a manager is prepared to do this, it would 
be better to continue on the old methods: a badly or 
partially worked system is hopeless. 

_ 6. Remember that, having introduced your system, it 
is one thing to issue the instructions, and another to see 
that they are being efficiently carried out. 

7. When forms or are introduced, and are not 
kept right up to date, they are apt to be very misleading, 









































workshops, and to take a real interest in their develop- 
ment, something will have beén achieved. 

There is but little doubt that some of our present 
so-called want of efficiency is due to the way a number of 


managers and staff are, in a great measure, to blame for 


to introduce the subject, it is advisable to briefly state 
the leading requirements for the conduct of the works 


our engineering works are conducted, and that ne | 
‘ lal 
this unsatisfactory state of affairs. In order to be able | 





from the ar py > point of view. These may be briefly 
summarised as follows :— 

1. That the gm should have a ready and concise 
check on all the work in progress in the shops. 


extended. 
3. That the manager should be able to put his finger on 


is to fulfil his promises. 
4. That the staff and men should know that the manager 


Swindon, December 8, 1904. 





2. That the system chosen should be elastic, and easily | 


a slack department, and deal with the cause at once, if he should not be worked on a 
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and in tims become a source of trouble and expense ; in 
fact, they may lead to a serious error, and then all con- 
cerned lose confidence in them. 
8. Make a liberal use of different coloured cards to 
represent the various departments, processes, or classes of 
ur. 
9. Adopt a standard size of card, and keep to it as far 
as possible ; but do not cramp the information in order to 
use a standard. ; ; 
In order to make the paper useful and more interesting 


|a set of forms and cards have been prepared, and it has 


been assumed for the sake of this discussion that the 
works, or department of the works, gives employment to 
about 300 men, which are as many men as an assistant 
superintendent can successfully manage. It may be said 


|at once there is really no reason why the largest. works 


system, provided it is divided 
up into units or branches under individual control. 

The forms and cards which have been prepared are not 
intended to describe a system for general use, or for a 


* Paper read before the Junior Engineering Society, | particular purpose. It is impossible to do so ; the system 
; must be made to suit the work in hand. 
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MANAGER AND Works SUPERINTENDENT. 


The manager is generally a partner in the firm, or a 
managing director in the case of a limited liability 
company. 

The staff is generally subdivided, as shown on diagram 1, 
from which you will notice :— 

(a) That the non-productive departments are kept 
quite distinct from the productive. 

(4) That the apprentices, although working in the shops, 
are under the personal supervision of the works super- 
intendent. 

(c) That the power department is a separate branch. 

Diagram 2.—This has been prepared to show approxi- 
mately the proportional division of the cost of pro- 
duction. Works superintendents are most interested in 
the bottom line—‘‘ Factory.” 

Orders.—Suppose that an order has been received for 
one of the specialities of the company. The details of 
this order are first settled, so far as possible, with the 
customer, and when this is satisfactorily accomplished, 
the manager forwards a copy of Form 3, giving the 
leading particulars, to the heads of the following depart- 
ments :— 

— Superintendent.—An authority to put the work 
in hand. 

Accountant.—For prime cost, &c. 

Drawing-Office.—¥or particulars and drawings. 

Inspection.—For inspection before passing to the 

Forwarding Clerk.—For the purpose of keeping in touch 
with progress. 

And files a copy in his own office. 

[3.] 
Manacer’s ORDER. 
Manager's Office... .....020005. 008 
To the Superintendent, 

An order as follows has been received from 

o 0000.40-0 6 9Ei199 8040 BN ehEN ab bwEne dédaneneed Ce iets d. abs 
055 0996 8040's ob tmernens has to be delivered on site ......... 
SR re ere ee 


Cd ee ee ae ge ee eee 
Tospecification and tender dated ................eeeeeeeeeeee 
QUIT occOiei ccs .cve podesereccentesecnes cvvevcceoconeeus 
Size and leading partic 

Eee 








Noré.—This form should be typed in multiple.................... 
One for superintendent. 
» for accountant. 
» for drawing-office. 
»» for forwarding clerk. 


» for file. 
[4] 
ORDER, URGE, AND Report Sips. 
O Oo fe) 
To Foreman........ : _.... Meee 


Sag nasa 
vseceseceseeess+s Dept. : Urge completion 
Vlease urge completion of : of .. .......... 


Dated..../..../'04 
Forwarding Dept. 





NapGh. seivaunttidsiodk® as 
*B’ (Green). 
fe) oO 

..-To Foreman........ Ss ae 
eevee cccccesesccccs MOB S covecececccecccs 
Please report on back why : Report why 
one 0008608 FEE secdovne S euler Me. ceccece 
MO. cccossisusovaescesecba's- nest snupeewance 
has not been completed ; it : ................ 
was urged on ............ : Should have.... 
Delivery date ..........- : been sent off 





‘©’ (Pink). 


\t the same time the manager sends a slip, 
_ form 4, Slip A (white), to the forwarding branch. 
{his slip is hung on one of two boards (known as delivery 


boards), a monthly one with 15 hooks, marked ‘‘ January,” 
2 iy ebruary,” “ arch,” “ April,” “ May,” “ June,” 
July,” “August,” ‘ September,” “‘ October,” ‘* Novem- 
ber,” “December” ; ‘Next Year,” “‘ Unknown,” ‘Sto 

velivery,” and a daily one, with 35 hooks on it, sunhenst 
|, 2, 3, 4, to 3l—z.e., the days of the month, ‘‘ At Once,” 
‘ Repair,” ‘ Urgent.” 
_ Form 4, Slip B (green), is issued from the forwarding 
ranch at a definite period before the delivery is to be 
made. If the work is not progressing through the shops 
as quickly as it should do, the forwarding clerk issues 
‘nis slip, passing it through the works superintendent’s 





[5.] 


SHop ORDER. 





pieeteoeeenstetsieens se seeeeees are to be finished 

ob heathen abet .and sent to the foreman of 
”"“Phis order to be returned to...” )as soon as the........ 
GE EE vaethciekanip+< nas dnepivneceue eeersanncs bane 
PR nsteeisancevees DPE cocccsngeveses 


The following details have been ordered from :— | 





OrTuER DEPARTMENTS. | CONTRACTORS, 





Dept. DESCRIPTION. | DESCRIPTION. | 





[6] 


SUPERINTENDENT'S INSPECTION CARD. 


From Foreman of Inspectors.............. Dag. .< cocseccceses 
The following materials await your inspection and 
final decision :— 








Date. 


REEvLt. | 


Orpen No. Description. | FAvuLt. 











| 
Jrveres 
PVeseceses Aosie ceseees Leoceccsecctlccccsscsesteceooeone 





(7 J 


Works SUPERINTENDENT'S RECORD CARD. 


Order No........... 


To be delivered by ............ 
To be erected by .......... 


Particulars Sent 


To 


=] 
= 
e 
To be Finished 


by 
Acknowledged. 


Urge Tag Sent. 

Delay Report 
Tag. . 

Conference 





Drawing-office.......... 








; | See Sheet No. 


Ordering dept. 
Forwarding ,, .... 
Tool-room. . 
Foundry .. 
Smithy .... 
Machine Ras, SE Ke EA Sep MESSY 
Boiler........ 002. Jreeees||eeeees|eeccee ververleceelens 
EE oi nvni5s-calevciss lvcowsabudenes lepssesisconlies 





office, but, before doing so, detaches the portion on the 
right-hand side of the perforations, puts this portion on 
his delivery board under his order slip (white), and 
forwards the left-hand portion. 

Form 4, Slip C (pink), is issued from the same branch, 
and used when an order is potting behindhand. In this 
case the superintendent calls for the reply on the day 
following the issue, and takes action on the foreman’s 


report. 

Nors.—These slips are made so that the green hangs, 
when on the board, below the white, and the pink below 
the green, so that the manager or forwarding clerk can 
see at a glance the action taken. These slipsare a modifi- 
cation of a system seen by the author at Messrs. Mar- 
shall, Sons and Co.’s works, Gainsborough. 

When a customer writes to the company asking for 
some alteration in the design or specification for materials, 
the manager has an abstract typed from the letter and 
specification, and forwards it to the branches to which 

orm 3 has been sent, and they place them in their order 
fold. Note.—Use one fold to each order number. 


Form 5 shows the shop order card used by the works 
superintendent when sending orders into the shops, The 
details given on the back of this card, if properly filled in, 
are very useful in assisting the foremen and others. 

Form 6. —This form is sent to the works superintendent 
by the foreman inspector, in cases where the inspector is 
not able to pass work. The superintendent will take this 
card with him when he makes the inspection, and uses 
the two right-hand columns to record his decision. 

Form 7.—With this form the works superintendént 
keeps track of the progress of an order through the works. 
The particulars are filled up from cards ‘“‘ shop order ” (5), 
“slips” (4), and “‘drawings” (13). 


DrawinG-OFFICce. 


Drawing - Ofice.— The manager and works super- 
intendent will, if they are wise, depend to a great extent 
on the drawing-office for the efficient carrying out of the 
details of a contract. It is, therefore, necessary to have a 
well-organised and skilled staff, controlled by a first-class 
head draughtsman. So much depends on the efficiency of 
the drawing-office that a manager must not hesitate to 
enforce this. 

It is also necessary to have good draughtsmen, who 
have received a college or technical school training, and 
most essential that these men should have passed through 
the shops, spending some years on practical work before 
being transferred to the drawing-office. 

It was shown on Diagram 1 that the head draughtsman 
has control of the ‘‘ Drawing Office,” ‘‘ Orders for 
Material,” and the ‘‘ Rate fixing,” and heshould be given 
a free hand if efficiency is to be attained. 

Form 8 shows the rulings of the book for the drawing- 
office register. In it every drawing is registered, whether 
made in the department or received from customers or 
contractors. A ledger of the Dade type will be found 
useful for this book. 

Form 9 is the slip used by the manager when forwarding 
a drawing to the drawing-oftice. The left-hand portion is 
gummed on to the right-hand bottom corner of the 
drawing (in the manager’s office), and the right-hand 
portion is torn off by the draughtsman who keeps the 
register ; he fills in the particulars, and returns it to the 
manager’s office, when it is at once gummed on to the 
letter received with the drawing. 

Form 10 is the drawing-office time-card, and shows the 
work done by a draughtsman in one week. The head 
draughtsman has the back of the card filled in, and pre- 
pares a weekly summary of the time spent on drawings 
for any particular order number. This summary is 
ln Hg to the superintendent’s office on Monday 
morning. 

Forms 11 and 12 show the cards used for indexing 
drawings ‘‘ received ” and ‘‘ prepared.” These cards are 
kept in nests of drawers, which contain an alphabetical 
index. The cards are also coloured to represent the 
different branches. These cards form the index to the 
register, and should be entered up so that they form an 
efficient cross reference. 

Form 13.—This form is used when drawings are sent 
from the drawing-office to the foreman or to customers ; 
in all cases this form is attached to the drawings to be 
forwarded, and sent through the works superintendent’s 
office. On no account should drawings =< direct from 
the drawing-office to the foreman. The foreman, on 
receipt of the drawings, signs the lower portion of the 
slip, and returns it to the drawing-office, where it is fixed 
on to their counterfoil. 

The following notes may be useful to those thinking of 
introducing a system into the drawing-office :— 

1. For 2 he a repared in office, do not have more 
than three pron sizes of drawings, and one size for 
sketches, and see that the sizes are adhered to. 

2. Have a standard system of marginal notes on each 
drawing :—Title, order number, scale, class: of finish for 
fits, stores required, pattern number, jig number, drawing 
number, &c. 

3. Make good use of india-rubber stamps, india-rubber 
type, and stencils for titles on drawings, &c. 

4. Make a pencil tracing to a large scale of any part 
which has to pass through the pattern-shop, for the early 
use of the pattern-makers, giving plenty of views and no 
unnecessary details. This will save time, and is a great 
advantage, as it enables the work to be put in the pattern- 
shops before the complete drawings and blue prints are 
ready for the shops. 

5. Insist on the draughtsman dimensioning the working 
drawing, so that it is unnecessary for the mechanic to put 
his rule on the to  - 

6. Drawings and sketches for the shops, especially 
standard ones, should be mounted on mill and 
varnished. 

7. If a drawing has to be altered after it has been sent 
into the shops, do not alter the shop print, but the 
standard tracing in the drawing-office, and issue a new 
drawing to the shops, the incorrect drawing bein 
destroyed in the drawing-office. A copy of the origina 
drawing should be retained in the drawing-office for 
reference, and stamped ‘‘ Cancelled.” 

8. Have a good system for numbering patterns, jigs, 
and templates, so that they may be easily traced. e 
drawing-office register for these should be a complete one, 
and kept right up to date. This will save money in 
—— patterns, 3 

. Assoon as possible, make up sheets showing standard 
bolts, nuts, pins, cotters, screws, couplings, pulleys, &c., 
as well as standard parts, and see that these are y 
the draughtsmen on all work; bastard sizes should be 
severely dealt with. 

10, Ree special cards giving particulars of :— 

(a) Work in hand. 

(b) Work to be put in hand. 





(c) Alterations to patterns, jigs, and templates. 
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[8.] 





Drawinc-Orrice REGISTER. 

















| | 
| Drawing Pattern | Contract Govies | Crom: 
Series or ‘3 | Drawn From whom or nied Remarks.| Refer- 
No. Date. Description | ‘Tracing | Pan by Received. Order oe € marks. _ a 
| Ne No. 
| 
[9.] 


TTI Tt Pete Drawing No. 


Tee Pe eee CSCCECeEECeS) (Ceres 


See letter of 





[10.] 
DrawinG-O¥rFicr. 


BA coccsces | 


| No Hours No.|Hours | No. eure! 


No. Hours Total. 








GE FUE vv ninddnceceacsdicns 
Nore. —Make all entries when working on Drawings in Black. 
Do. 0. do. Tracings in Red. 


| | | | 





To DRAWING-OFFICE. 





The drawing is { 


(The back of this slip to be gummed.) 








ewe Description. o-_ Hours. £ 8. | d. 
Leghasasgecntosevelan [eceveeteineswenss 
eoee sees Dba ce ttn eeeleces 
a REY | PC a ee ‘|. 
[11.] 

DRAWING-OFFICE. 
DRAWINGS RECEIVED. 

| 

Description. Maker. Size. | Drawer. | D wate 








(Reverse side of card blank.) 


DRAWINGS PREPARED, 


[12.] 


7 
: Drawn | Traced Drawin: Patterns 
Description. by by Drawer. | "No. & Ne 











(Reverse side of card blank.) 


(d) Formule from known sources. 
(e) Data from known sources. 
(f) Abstracts of work carried out by others in your 
own branch of work. 
(2) Improvements in methods of manufacture. 

ese as well as the register and card index, 
should be under the sole charge of the assistant head 
draughtsman, and the nest of drawers should be kept in 
the head draughtsman’s office. 
11. Encourage the use of squared paper, calculating- 


_. | Office, 
..| _ Rate-Fixing.—This should also be under the control of 
-. | the drawing-office, but worked by an independent staff of 


DrawInG-Orrice Sip. 


To MANAGER’S OFFICE. 





a Drawing No. 
‘ee 







: is received, and bears our 


cievediieedeste tees i register 

‘ approved. S Pk versmenaceewscesersecesn+scoquanenes 

incorrect. : 

TUITINIINIEISUIIL, } Piease’ask for... more copies. 
BOD eicvcccccccccccecovscsecenreerveve 


[13] 
DRAWING-OFFICE. 
Suor DRAWINGS IssuUED. 





Shop Drawings Dispatch ere RP | 
Order Pnencchersses. Srevedes 
RI Giion cs cesterecscoeses EE vétecererseress9 


Please receive for the above :— 


Drawing No. | 


Description. 





To Drawing-office 
The draw.ngs enumerated on slip ..........-. 6. -.0eseee-s 
have been received and are ...... 


Norst.—This form should be bound up into a book, with carbon 
duplicate (? triplicate), for drawing-office reference. 


machines and rules, and also the latest draughting 
appliances. 

12. Take in the leading technical journals, circulate 
them through the branches, then file them in the drawing- 
office. (The numbers should be bound every year.) 

13. Do not let inaccurate or obsolete data, formule, &c., 
accumulate, but destroy ancient history at once. 

14. See that the drawing-office is kept warm, well 
ventilated, well lighted, perfectly sanitary, with proper 
lavatory accommodation, and free from waste paper and 
other litter. 

The ‘Orders for Materials” are forwarded on a special 
form from the drawing-office through the works superin- 
tendent’s office to the ordering materials branch, which 
is under the control of the accountant. This work should 
be carried out by a staff under the head draughtsman, 
who will state the quantity and quality of the material to 
be ordered, The special form should have headings :— 

Order No. 

Date. 

Drawing No. 
Specification No. 
Pattern No. 

Number required. 
Description of part. 
Suggested contractor. 
Price per 


stock for stores, such as bar metal, bolts, nuts, nails, waste, 
oil, &c., but only the special and more important mate- 
| rials. Nor is the drawing-office responsible in any way 
for the prices paid for, or the delivery of, any materials. 
If a specification is required, it is prepared in the drawing- 








competent men, who have had a special training for the 
work ; they should be good practical men, and, above all, 
should be accurate workers and perfectly open-minded. 
When these three branches are worked in this way, it will 
enerally be found that a cheaper and more efficient 
esign, as well as reduced cost of production, will be 
effected with a minimum of friction. 


(To be continued.) 








E.ectricity at Rio pr Janetro.—The rights and con- 
cessions of Messrs. W. Reed and Co. for producing and 
distributing electrical power in Rio de Janeiro have been 
transfe: to the Rio de Janeiro Light and Power 


| 


CATALOGUES. 
THe May-Oatway Fire Appliances, Limited, whose 
registered offices and warehouse are at 92 and 94, Paul- 


| street, E.C., have issued an illustrated catalogue showing 


The head draughtsman does not requisition the general T 


their well-known automatic fire-alarm, and a few of its 
applications in textile works, stores, railways, factories, 
warehouses, municipal buildings, &c. In describing their 
system, which comprises the detector, position indicator 
and telegraphic outfit, the May-Oatway Company state 
that the search for protection against fire should have 
been in the direction of discovering, and not on extinguish. 
ing, apparatus, as no multiplication of firemen and gea: 
can offset the consequences of a late The company 
have proceeded in the right direction, and the data as to 
fires which have prince: 4 on the premises of firms using 
their devices tend to confirm the saying that ‘‘preven- 
tion is better than cure.” 

Messrs. Siemens Brothers and Co., Limited, York 
Mansions, York-street, S.W., have sent us a further 
series of their new leaflets, giving diagrams and tabular 
statements, with reference to their controllers for cranes 
and capstans ; their F continuous-current generators, built 
in eight sizes, for outputs ranging from 2 to 49 kilowatts ; 
and their F and F A motors, the former being of practi 
cally the same design as the generators, and the latter 
standardised for three speeds, with outputs ranging from 
24 to 58 brake horse-power. 

We have received from Messrs. Johnson and Phillips, 
of Charlton (Kent), an advance copy of a new pamphlet 
they are issuing, calling attention to their specialities in 
cables and junction boxes. A few of their latest contracts 
are illustrated and briefly described. 

The catalogue issued by Messrs. R. Hornsby and Sons, 
Limited, py. mar eng gives a full illustrated description 
of their ‘‘upright” water-tube boilers. These boilers can 
be built without any constructional difficulty up to an 
evaporative capacity of 100,000 lb. per hour, which fact, 
the makers state, would render them eminently suitable 
for modern central power-stations containing large turbine 
sets. They raise steam at a very rapid rate, the steam is 
exceptionally dry, the boilers can be readily fitted with a 
superheater, and require but little cleaning. The same 
firm issue also a catalogue of their horizontal stationary 
and portable oil-engines, containing tables giving sizes 
and power. 

e have received from Messrs. Ferranti, Limited, of 
Hollinwood, copies of their catalogues, Nos. 7 and 13, of 
alternating-current ammeters and current-transformers. 
They make these in any size, up to 6000 amperes, suitable 
for any voltage up to 15,000 volts. 

The Fairbanks Company, 78 to 80, City-road, E.C., 
have sent us particulars of their hoisting gear and steel 
pad with wood rim ; they claim that with this pulley 

per cent. more power can be transmitted for the same 
tension and surface of belt. 

Mr. William W. Campbell, M.I.M.E., of 82, Gordon- 
street, Glasgow, has issued a very interesting pamphlet 
giving the regulations relating to the use of steam boilers 
in the Dutch East Indies, which cover the construction, 
tests, and working of boilers of different types. The 
pamphlet gives also comparative calculations for riveted 
joints, shells, furnaces, &c., as per Dutch, Board of Trade, 
Lloyd’s, German, and Bureau Veritas rules. Mr. Camp- 
bell has also issued an illustrated catalogue of improved 
cane-crushing mills of various types. 

‘*Cheap steam” forms the tithe of a new pamphlet re- 
cently published by Messrs. E. Bennis and Co., Limited, of 
Bolton, London, and Gl w, in which they describe the 
advantages to be derived the use of their mechanical 
stokers in boiler service ; these are set forth in a number 
of competitive tests, the particulars of which are given. 
Views showing a number of representative installations 
are also reproduced. 

Messrs. Marshall, Sons, and Co., Limited, of Gains- 
borough, have sent as a flash-light photograph of Mr. 
Chamberlain’s meeting, held at their works on the Ist 
inst., together with a pamphlet showing views of their 
works and illustrating some of their export contracts. The 
meeting was held in the new extension of the engineering 
department at Messrs. Marshall’s Britannia Works, when 
7000 people were addressed. The new machinery hall 
will have the following dimensions :—Length, 378 ft. ; 
width, 167 ft. ; height, 50 ft. 








NewoasTLE Tramways.—The Tramways Committee of 
the Newcastle Town Council has adop' the somewhat 
unusual course of calling upon the general manager, Mr. 
4 Easton, to report upon the estimated working 
results of the year ending March 31, 1906. Mr. Easton 
estimates the cost of working at 6.75d. per car-mile, ur 
about 22207. per week. This, it should be observed, is 
the actual cost of working at the present time. The cost 
of working the traffic department is 3.89d. per car-mile. 
This compares with 2.89d. per car-mile at Glasgow, 2.92 1. 
= car-mile at Salford, 2.97d. per car-mile at Liverpool, 

.0ld. per car-mile at Nottingham, 3.19d. per car-mile at 
Leeds, 3.36d. per car-mile at Manchester, and 3.89d. per 
car-mile at Sheffield. Mr. Easton considers that the 
Newcastle rate is excessive. The average traffic receipts 
for forty-five weeks of the year 1904 were 3660/. per 
week, and upon this basis the estimated traffic receipts for 
1905-6 would be 190,320/., increased to 194,737. by sundry 
accessory receipts. Mr. Easton sets down the probable 
oe ey of the year at 115,265/., leaving an available 
balance of 72,4722. A sum of 11,131/., representing the 
estimated expenditure for repair and renewal of track, 
must, however, be added to the estimate of expenses 
already given, increasing the total to 125,396/. This will 
leave a balance of 69,341/., out of which must be paid 
67,142/. for interest and sinking fund. The final balance 








Company. 





is accordingly estimated by Mr. Easton at 2199/. 
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*‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiLep By W. LLOYD WISE. 
GELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 


The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. A 

Where inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

‘The date of the advertisement of the pecntense of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acta. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


2778. J. Vi Sen., T. Vi and J. Vi 
Jun., Zarlestown, Lancs. Pawl and Ratchet- 3 
Mechanism. [2 Figs.) Feb 4, 1904.—The object of this 
invention is to obviate the noise ie by the pawl on its backward 
motion over the ratchet teeth, and to insure that the paw! shall 
always be in position to immediately, and with certainty, engage 
the ratchet teeth on the commencement of its forward motion 
without liability of missing one or more teeth. The pawl 1 is 
pivoted on the pin 2 secured to the pawl-lever 3, mounted and 
free to oscillate on the shaft 4 of the ratchet wheel 5. The pawl is 
provided with an arm 6, which projects between lugs 7 on an 
arm 8, mounted and free to oscillate on the boss 9 of the ratchet 
wheel, or the arm 8 may be mounted direct on the shaft 4. The 


arm 8, is split, and is sufficiently resilient to enable the friction | 


between it and the boss to be adjusted by means of a spring 10 
and adjusting-screw 11. The friction arm lugs 7 are provided with 
set-screws 12 or like adjusting devices to regulate the amount of 
play or clearance between the pawl arm 6 and the ends of the 
screws. The pawl is also provided with a second arm 13, prefer- 
ably at about right angles to the first arm 6, and with a set- 








screw 14, which strikes against a part 15 of the friction arm 8 80 as 
to prevent the pawl 1 being lifted too high when on its backward 
motion. By the above means, when the pawl is on its backward 
motion, the pawl arm 6 bears st one of the set-screws 12, so 
‘that the pawl is raised Bot ly just clear of the ratchet-wheel 
teeth, the end of the adjusting-screw 14 then bears inst the 
part 15, and prevents further raising of the pawl; and the further 
backward movement of the pawl moves the friction arm 8 with it. 
At the commencement of the forward motion the pawl arm 6 
bears against the other of the set-screws 12 on the arm 8, and the 
pawl is forced down into engagement with one of the teeth on 
the ratchet-wheel 5. Instead of the adjusting-screws 12 being on 
the lugs 7 they may be arranged on the arm 6; or if the arm 
and lugs are accurately made to fit, the screws 12 may be dis- 
pensed with. So also may the screw 14 in the arm 13 be dispensed 
with if the arm and part 15 be exactly arranged at the necessary 
distance apart. 16 is a hook or catch pivoted preferably on the pin 
2, 80 that such catch can be by hand swung over into engagement 
with the part 15 of the friction arm, as shown by dotte lines, 
thereby holding the pawl up and preventing it engaging with 
the teeth of the ratchet wheel. (Accepted December 14, 1904.) 


MOTOR ROAD VEHICLES. 


468. A. Soames and W. Langdon-Davies, South- 
wark. Change-Speed Gear. [1 Fig.) January 7, 1904.— 
In change-speed gears, in which gear-wheels are put into or out 
of action or driving one shaft from one another either by 
meshing or unmeshing the wheels, or by engaging or disengaging 
them from one or other or both shafts, the applicants employ a 
sliding positive interlocking clutch to engage or disengage from 
the gear the main friction-clutch, through which motion is trans- 
mitted from the motor, and provide means by which, when a 











change of speed is tobe made, the friction-clutch may first be dis- 
engaged and then the positive-clutch; and afterwards, when a 
selection has been made of which pair of wheels shall next be 
brought into action, the positive-clutch is first engaged or made 
ready to engage, and then the friction-clutch. Thus, when a 
fresh selection of of driving is being made, and a fresh pair 
of wheels brought into engagement, it is only the wheel or wheels 
themselves, and one-half of the positive interlocking-clutch that 
have their relative speeds increased or decreased ; and as the inter- 
locking positive-clutch can be made of much less size and weight 


than the friction-clutch, the ch from one speed to another 
pe be effected with much less shock and more quietly than here- 
tofore. 
| applied to one arran; 


In the illustration the above improvements are shown 
ent of change gear described in the 
| specification of applicants’ patent, No. 11,147, of 1908. A isa 
| positive interlocking-clutch, capable of being en to and fro 
jona continuation of the shaft k. The shaft & is driven from the 
engin through the friction-clutch B. The toothed wheel 
| q; y which the motion of the shaft & is transmitted to Re ase, 
| is loose w the shaft, but can be made fast with it by slidin 
| the clutch A into position for Fg sha upon it to interlock wi 
projections on the wheel. e positive clutch A is, as shown, 
arranged to be shifted to and fro by a projection on a rod o en- 
gaging with it. As described in applicants’ prior patent, No. 
22,690, of 1903, the pedal-lever is so arranged that, by the first 
portion of its movement, it shall my the friction-clutch and 
| afterwards, by its further movement, the rod o endwise, and 
| thereby cause the positive-clutch always to remain engaged until 
| the friction-clutch has been disengaged ; and, on the other hand, 
| the friction-clutch cannot become engaged until the positive- 
clutch has been brought into action by the spring, which acts on 
the rod 0. (Accepted December 14, 1904.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


1631. F. H. Smith, Saltley, Birmingham. Drop- 
Hammers. [4 Figs.) January 22, 1904.—This invention relates 
| to that class of drop-hammers in which the hammer is carried 
by a band which passes over a continuously-rotating overhead 
pulley, and has to be pressed thereon in order to set up suffi- 
cient friction between the pulley and band to lift the hammer, 
the pressure of the lifting-band on the pulley being released when 
| it is desired for the er to . 1 is the hammer and 3 
| are the vertical guides of the same. 5 is the hammer-band pass- 
ing over the continuously rotating ley 6. The outer end of 
the band 5 is made with a loop, through which the pull-rod 8 
Above and surrounding the hammer-band 5 at about the 
upper half of the pulley 6 isa roller-chain 10. One end of this 
roller-chain 10 is Jointed at 15 to one of the overhead beams 20, 
and the other end of the n is connected thro the rod 8 
to the hand-lever 17. The rollers of the chain 10 are arran 
so near together as to press the hammer-band on to the pulley 














6 at a large number of points around the same. In order to 
prevent the chain touching the band except when desired, it is 
suspended at several points by springs 18 from a frame 19. 
When it is desired to raise the drop-hammer 1, it is only neces- 
sary to sufficiently pull the back end of the roller-chain by means 
of the hand-lever 17, so that the rollers thereon will press 
the band on to the pulley 6 and set up friction between the 
pulley and band 5 sufficient to raise the -hammer 1 as re- 
quired. The pressure of the roller-chain on the hammer-band 
can be regulated to a nicety by the pressure on the hand-lever 17 
so as to either maintain the hammer 1 in its lifted position, or 
allow it to fall slowly or quickly, or to stop at any intermediate 
position, as may be required. It will be seen that with this arrange- 
ment there is very little of the power which is transmitted 
through the pulley-shaft wasted in friction, as when the hammer- 
head is not being lifted there is merely the weight of the hammer- 
band 5on the pulley 6, and this offers but little resistance to the 
rotation of the pulley. (Accepted December 14, 1904.) 


PRINTING AND ALLIED MACHINERY. 
27,108. KR. B. Furnival, H. Furnival, 8. Furnival, 

and F. 8. Furnival, dish, Lancs. Ro 
Priating-Machines. [4 Figs.) December 11, 1903.—This 


invention relates to certain improvements in rotary printing- 





machines, and one part of the invention relates to an automatic 
lifting and lowering motion for the inking-rollers for raising them 
clear of the printing surface. The roller brackets b! are lifted 
and lowered to or from the printing-cylinder B by a cam B!, upon 
which they rest, being provided with rollers which engage the 








periphery of the cam. The cam B! is mounted loosely upon the 
cylinder-blocks b2, or upon the shaft, to oscillate backwards and 
forwards thereon as may be required, is connected by a con- 
necting-rod ¢t with an ng bracket T mounted on a stud f! 
outside the cylinder. A second cam B? is mounted upon the end 
of the cylinder B, or to the cylinder shaft, so as to rotate with it, 
and a lever b+ engaging therewith is pivoted upon the shaft ¢!, and 
oscillates thereon as the cam B? The cam lever /4 is con- 
structed with a jaw at or near its pivoted end, which oscillates 
backwards and forwards with it, and with which engage two 
— eo -— the oscil . Z a T. — one or 
other of the pawls may engage the jaws, or pawis may enga 
them at the same time. The cocdllatin bracket T is peaterably 
keyed to the shaft ¢!, and when one paw! upon it engages the jaw 
of the cam-lever b4, the bracket is carried to one side, say, to the 
right, and with it the connecting-rod ¢ and cash B!, raising the 
inking-roller brackets and leaving them in that position until the 
bracket is moved back in the reverse direction. When the other 
wl upon the bracket T engages the jaw of the cam-lever b+, the 
racket is carried to the other side, say, the left, and with it the 
——— t and cam B!, lowering the inking-roller brackets. 
When bot — are in engagement with the ive of the cam- 
lever b4 at the same time, the oscillating bracket T is practically 
locked to the operating cam-lever J+, and is carried to and fro 
with it, thereby giving a continuous rising and falling movement 
to the ink-roller brackets as the cylinder rotates. Instead of the 
bracket T oscillating about a centre, it may be constructed to have 
a rectilinear sliding movement, being carried to and fro in a 
similar manner by the pawls. (Accepted December 14, 1904.) 


RAILWAYS AND TRAMWAYS. 


18,988. E. A. Stanley and J. E. Auger, Preston. 
Tram-Car Gates. (3 Figs.) September 2, 1904.-—The 
present invention has for its object the patenting in their 
most complete form of the improvements mentioned in the 
complete specification of Application No. 22,887, of 1903. The 
arrangement whereby the platform gate is locked when the 
step is raised, so that the — cannot get out, is as 
follows : —It comprises a locking - P contained within a 
barrel Q, which is fixed to the car body at R. The bar P slides 
in this barrel Q, and has a spring 8, which keeps it normally 
at the bottom of its stroke. T is a lateral projection on the 
platform gate 5, with a hole through it, and A! a lug on the under- 
side of the step A. This lug, when the step is raised, strikes 
against one end of the bar P and raises it, compressing the spring 
8, so that the other end of the bar enters the hole in the projec- 
tion T and holds it there, and thus the cannot be ned 
until the step is lowered. If, however, the step is lowered, the 
Ss Al on the step comes out of contact with the locking- 

P, and thereupon the spring 8 draws the bar out of engage- 
ment with the , and enables the gate, by means of a handle, 
to be on had gad thus enable free access to be had to the 
car. 8 is a two-armed or forked projection on the {até, which, 
coming against the barrel % revents lateral play of the gate at 
the bottom when closed. ‘oot-treadle U is provided for locking 
the step in its raised position. This treadle operates a clutch Y 


%. 





which is free to slide on a vertical post G, so as to clear or engage 
in a casting X fastened to the car. The casting is slotted at two 
points—viz., at X! at opposite sides—and the clutch Y has a lug 
which fits into one or other of the slots X!, The casting X being 
secured to the frame, and the clutch Y loose, it follows that on the 
latter being dropped it engages in the slot X! of the casting X, 
and an absolute lock is formed for the step A. When, however, 
the treadle U is operated by the driver’s foot, the clutch Y comes 
out of engagement with the slot on the casting, and so unlocks 
the step and enables it to be raised or lowered. The pla‘form 


gate 5 is mounted freely on the — G by means of collars 
e which, abutting against 


G1, G2, and there is a pin 6 on 
one or other of the collars G! or G2, keeps the clutch Y in locking 


——- with the ms X, so that the clutch Y cannot be 
by the treadle U to unlock the step A, and enable it to be 
raised when the gate is swung open clear of the entrance. There 
is, however, a segmental groove or depression cut in about half 
the circumference of the collar at the = adjacent to the 
> 6, 80 that when the gate is turned into position ready to be 
locked, or in ition ready to be expanded for locking, this 
depression will leave a clearance between the pin 6 the collar, 
and allow of the gate 5, and consequently of the clutch Y, bein, 
raised sufficient to bring the clutch Y out of engagement wit 
Sy ies = the wf bys coe. e 2 that y robo! 
of the gate, therefore, can e ¢ 
Besmnslor 14, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


26,822. A. Bol Manchester. Superheaters. 
{7 Figs.] December ees. The invention relates to that class 
of superheaters for which Letters Patent No. 6459, dated March 17, 
1902, were granted. According to the present improvements the 

box a, instead of being divided into upper and lower 
chambers by a flat plate and mil teather in the manner described in 
the specification of the Letters Patent above referred to, is divided 
into three chambers c, d, and e by means of anarched diaphragm b. 
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Two of these chambers, ¢ and d, act respectively as inlet and 
outlet for the steam to and from the superheater, and the other 
chamber e acts as an intermediate chamber. ‘Through the dia- 
phragm b holes are drilled, and in these holes tubes /, open at 
th ends, are inserted. Cor nding holes are also drilled in 
the bottom of the box or tube-plate a; these holes are larger in 
diameter, and receive and hold tubes g, which are closed at their 
bottom ends and surround the inner tubes, so as to leave annular 
between them. Each row of tubes is made in graduations 

of different diameters, and, by preference, the larger tubes are 


























laced behind the smaller tubes, either in a direct line, as shown 
in Fig. 2, or zig-zagged, as shown in Figs. 3 and 4. The con- 

q of this ar tis to divide the superheating tubes 
into two or more groups; the steam admitted to the inlet 
chamber c circulates through the first set of tubes to the inter- 
mediate chamber e, and in turn or series through the second set 
of tubes to the outlet chamber d, which it enters in a superheated 
state ; and by placing smaller tubes in front of the largcr tubes, 
their heating surfaces are better exposed to the hot gases. (Ac- 
cepted December 14, 1904.) 


13,234. F. aynes, Milnsbridge, Huddersfield. Stop. 
Valves. {1 Fig.) June 11, 1904.—This invention relates 
stop-valves of the kind in which two valves are employed, closing 
in opposite directions against a single floor having seat-faces on 
— sides thereof. According to this invention, the two valves 

and Dare connected together by screw-threads, a screw threaded 
extension K of the valve D being arranged to screw into a corre- 
sponding screw-threaded recess or socket in the valve C. The valves 
are inserted through apertures on opposite sides of the casing A 
and seat-floor B ; these apertures are closed by screw-plugs E and 
F. The valve C is furnished with a plain spindle G, passing out 
through a stuffing-box H in the screw-plug E and the valve D is 
furnished with means, such as a square or like projection L 
engaging with a similarly shaped socket in the screw-plug F, so as 
to prevent rotation of the valve. When the valve spindle G is 
rotated in the proper direction, the valves are drawn together 
and thereby caw to nip the seating-floor between them. In 
this valve there is no screw connection between the valve spindle 
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G and the body or casing A, so that the spindle can slide through 
the screw-plug E. When opening the valve the top valve C li 

first until it accomplished its full lift, and is arrested by 

a shoulder of the valve ous in contact with the inner end of 

the screw-plug E. Then the spindle G, continuing to rotate, forces 

the valve D off its seat, and so opens the thoroughfare through 

the seating-floor. The reverse action takes ve when closing 

the valve, the valve D closing first, due to the action of a spring M 

assisted by the fluid pressure behind the valve, and the valve O 

In this way the faces of the valve C and of its 

from the scoring action of steam or fluid, 

preserved in condition. The 

between the hand-wheel J and the nut O of the ¢land 

i is 80 placed as to insure that the valve C shall lift from 

its seat before the valve D, and shall close after the valve D. The 

valve © is relied on for fearing St ee. the valve D 


simply serving to close the thoroughfare t the seating-floor 
while’ the valve C is being opened or phon (Accepted De- 
cember 14, 1904.) 
10,471. BR. L. Gamten and W. T. Sever gnt Gop 
Manchester. iv.) May 6, 
1904. —This invention relates to apparatus for separating oil from 
steam. Apparatus made in accordance with this invention com- 
prises one or more wire or fibrous mats, mounted 


ona net or 
perforated backing or formed in one th ith, and supported on 
one or more: sui ragms or plates disposed in a suitable 
chamber in such manner as to leave a space between the back- 
ing and the plate or and adapted to form baffles to the 
steam on its passage through hamber, and to catch the oil 
and other impurities in the steam. ais a casing having an inlet 
a! and an outlet a% In the casing are disposed battle: lates b 
and ¢ of any suitable metal, on which are disposed mats d. The 








| mats d are stiffened by being mounted on or formed in one with 
sheets of wire gauze or perforated metal, and are held at a suit- 
| able distance from the baffle-plates by rods disposed therebetween. 
| The baffle-plates/) and may be of any suitable shape, but are pre- 
| ferably conical, with the apex of the cone pointing towards the 
| inlet a}, and they are provided with gutters y ai the edges thereof, 
the gutters turning over towards the mat to collect the particles of 
oil. Pipes h are —— for the purpose of removing the grease 
from the baffles directly into a receptacle k at the bottom of the 
separator, so that the passing steam cannot pick 7. foreign matter 
that has once been separated. The baffle-plate } is shown cone- 
shaped, and does not extend right across the casing, but is sup- 
rted from the sides thereof by stays m, while the baffle-plate c 
frustro-conical and is provided with an opening n in the centre 











thereof to allow of the age of the steam therethrough. In 
use the mixture of oil and steam enters the casing a through the 
inlet a1 and strikes one of the baffle-plates. The steam first im- 
pinging on the wire or fibre of the mat is robbed of particles of oil 
therein, rebounds from them, leaving behind the impurities, and 
passes through the passage n. The velocity of the steam through 
the separator forces the oil and other impurities to the back of 
the mat and through the wire gauze on to the baffle-plate, where 
it trickles down into the gutter and hence through pipes A into 
the receiver k. The mats d are not used as absorbent agents, 
for as such they would rapidly become clogged, but they serve as 
an efficient device for entrapping the small particles of oil and 
water. The shape and number of the baffie-plates is not limited 
to those shown, as any number of plates of suitable shape may be 
employed. (Accepted December 14, 1904.) 


27,597. The Warwick Machinery Company, Limited, 
don. (The General Electric Company, Schenectady, New 
York, U.S.A.) Steam-Turbines. [3 Figs.) December 16, 
1903.—The object of this invention is to provide a bucket-wheel of 
light, strong construction, which takes up a small amount of 
room along the shaft. To this end a wheel is made, having a 
hub of forged metal provided with a flange, to which is secured a 
web of rolled metal, such as boiler-plate having a series of 
buckets cut in its periphery, or separately mounted thereon. 
Inside the line of the buckets the web is provided on each side 
with a shoulder, against which abuts a forged or cast metal ring, 
each ring having buckets cut or formed in its edge in line with 
those integral with the web. The hub 1 is formed with a flange 2, 
to which is secured, preferably by bolts 3, an annular web 4 of 
rolled metal. In the periphery of this web may be cut the 
buckets 5, whose tips are riveted into the tyre or cover6. On 
each side of the wheel, inside . e line of the buckets, there is 
formed, by cutting or forging, a shoulder 7, against which abuts a 
shoulder 8 on a ring 9 which fits against the web, and is secured 
by bolts 10 or otherwise. The ring may be forged or cast, and in 





| 
| 
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| its periphery are cut buckets 11 whose tips are riveted into a tyre 
| or cover 12. Instead of the buckets 5 being formed integrally 
with the web 4, they may be cut out of separate curved blocks 
which are formed with integral base flanges projecting from oppo- 
| site sides of the blocks, for instance, as illustrated in Fig. 1. The 
| wheel web 4 is similarly flanged on its periphery, and the rings 
9 are formed with annular grooves of a width equal to the com- 
bined thickness of the flanges on the blade base and wheel-web, 
so that when the blocks are placed in position on the wheel 
| periphery the flanges fit in bet houlders of the grooves, 
| and are held firmly by the bolts 10, by means of which the rings 
9 are secured to the wheel-web 4. To facilitate manufacture, the 
| bucket-rings are made in segments, as are also the covers or 
| tyres. The buckets 11 are spaced away from the buckets 5, in 
| order to admit between them the intermediate buckets 13, which 





M | may be rotating or stationary, as is desired. The construction is 


| light, strong, and compact. The boiler-plate web has great ten- 
|} sional strength, and the engaging shoulders on the web and 
rings resist the centri strain, and prevent the bolts 10 from 
shearing off. (Accepted mber 14, 1904 ) 


Schaffer and Budenberg, Limited, Man- 
chester. (Schifer und Budenbery, Gm.b.H., Magdeburg- 
Buckau, Germany.) Gauge. [2 Figs.) February 
8, 1904.—According to this invention, the frame, bracket, or the 
like, or its component ~— which are to support the different 

are stamped out of sheet metal which need only be of 
sufficient thickness to possess the required structural strength, 
and is or are furnished at the ape ad int or points with a bush 
or bushes or a liner or liners of nickel, bronze, or other hard or 
suitable bearing metal, secured in place within the stamping, and 
bored to the required size to form a bearing for the shaft or 
shafts. Sucha bush is preferably of an axial length greater than 
the thickness of the stamped part with which it is combined, but 
such greater length is not essential. In the drawings, the frame 
consists of two parallel and oppositely disposed stam plates 
a,b rigidly and removably secured together by pillars ¢ and 








screws d. e indicates the pinion, f the pinion-shaft which carries 
the pointer, g the quadrant gearing with the pinion, and A the 
qu nt shaft. On the opposite side of the shaft the quadrant 
is provided with a slotted tail-piece, by means of which it is con- 
nected to the Bourdon tube in the well-known manner. Each of 
the stamped plates a and / is provided at suitable points-with 
bushes or plugs k&, k of bronze, nickel, or other suitable hard or 
durable bearing metal for the reception of the shafts f and h, or 
the ends of such shafts. The bushes, when of a greater axial 
length than the thickness of the stamped plates with which they 
are combined, are each formed with a reduced part, which fits 
within the seat or hole formed for its reception in the stamped 




















(2632) 


plate. Each bush is thus formed with a shoulder or enlarged 
part which will assist in securely holding it in place in the 
stamped plate. A preferred method of securing a bush in place 
is to form its reduced part non-circular in cross-section and to 
form ahole in the stamping of a corresponding shape and size. 
The bush is then slovoed within the hole in the stamping, and 
the reduced end of the bush is riveted or upset until it is securely 
held in the stamping. A bearing bush may be formed with a 
transverse capillary or other hole communicating with the bearing 
surface and which may be charged with a suitable lubricant. The 
outer end or face of such a bush may be dished or made concave 
around the shaft so as to retain any lubricant. (Accepted Decem- 
ber 14, 1904.) 


2777. J. Vicars, Sen., T. Vicars, and J. Vicars, 
Jun. Earlestown, Lancs. Mechanical Stokers. 
(2 Figs.) February 4, 1904.—The object of this invention is to 
construct and arrange mechanical stokers in a simple manner, 
so that the stokers may be readily attached to or detached from 
a boiler, while a tight joint is always maintained between the 
stoker frame and the boiler when attached, and the stoker is free 
to move in or out with the expansion of the boiler. The back 
part, or plate 1 of the stoker framework, is provided with studs, 
which are secured by nuts and screws in slotted holes in the plate 1. 
The studs rest upon the edges of the furnace openings in the front 
of the boiler, and su rt the weight of the back part of the 
stoker at this point. The slots allow of adjustment of the studs 
to support the plate in the desired position. If desired, the studs 
might be made longer, so as to rest on the inside of the furnace. 




















6 are the usual brackets fixed to the furnace for carrying the back 
bearers of the fire-bars. 7 are bolts, connected at one end to the 
brackets 6, and at the other end passing through holes in the 
1, and provided with nuts, by screwing up which the stoker- 
is kept closely in contact with the boiler-front, packing 
as oe for making a tight joint. The use of the bolts 7° 
av the making of holes in the front plate of the boiler, as is 
usually done for securing the stoker-frame. 11 are the side frames 
of the stoker, provided at their front parts with slides 12, which 
rest upon guides in ~~ 14, which are secured to the ground. 
15 are bolts fixed in uprights and passin 4 through slots in the 
stoker-frames, so that such frames are firmly secured to the 
zon while allowing of longitudinal motion due to expansion. 
uprights support the of the weight of the stoker 
and fuel, so that there is but little strain or weight on the boiler 
front. (Accepted December 14, 1904.) 
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THE CONTINENTAL FIRE SERVICE. 
By Epwin O. Sacus, F.R.S. Ed., Architect. 
(Continued from page 175.) 
Austria-Huncary.—THE Hungartan Fire Ser- 
vice: THe Buparest Fire Bricapes. 

Tue Royal capital and residence, Budapest, 
had 23,312 buildings and 745,000 inhabitants at the 
last census. The beginnings of the Budapest City 
Fire Brigade date from the year 1860. Budapest 
had a citizen guard as early as 1845, but this was 
only equipped with an old-fashioned engine, some 
hooks and buckets. The first proper fire brigade in 
Budapest was organised in 1860, and was a factory 
brigade belonging to Ganz and Co. A volunteer 
brigade followed in 1863, then several mill brigades, 
and finally, in 1870, the professional fire brigade. 
which was at that time placed under the command 
of Count Edmund Szechenyi, Commander of the 
Volunteer Fire Brigade, whose present office has 
already been referred to. The national exhibitions 
held at Budapest in 1885 and 1896, the increase in 
the number of theatres, and the rapid development 
of the city involved a gradual evolution of the fire 
brigade, which is being further materially re- 
modelled at the present moment. 

As at Vienna, there is now at Budapest a com- 
bination of a professional force and a volunteer 
force, though the relation of the latter to the 
former is not quite so clearly defined as in Vienna. 
Besides, there is an auxiliary service of factory fire 
brigades. 


Tae Buparest Proresstonat Bricave. 

The professional force possesses a central station 
and eight sub-stations, two minor stations, and a 
permanent theatre watch, which has a strength 
of 16 men, and is specially paid for by the 
theatres. The staff, in 1901, of the professional 
brigade consisted of a chief officer, an inspector, a 
senior adjutant, and two junior adjutants, a clerk, 
and, further, 23 warrant officers, three engineers, 
15 foremen, 154 firemen, and 30 coachmen, with 62 
horses. There have been ‘some slight increases 
since. The apparatus at their disposal consists of 
six steam fire -engines, 22 manual engines, 27 
small manual engines, 11 water-carts, 13 traps, 4 
tenders, 26 hose-reels and hose-varts, 5 mechanical 
long ladders, 9 ordinary extension ladders, 34 hook- 
ladders, 12 smoke-helmets, and 22,000 metres of 
hose. The various stations are connected with the 
central station by private telephone lines. There 
are 149 telephonic fire-alarms distributed through- 
out the city. They are on radial lines, connected up 
to their respective nearest stations, and on a single 
radial line there are from 3 to 17 call-points. The 
theatres possess direct private fire-alarm lines. 
The water supply provides a pressure of 1 to 5} 
atmospheres, according to the level of the quarter ; 
there are 4860 street hydrants. Besides this, there 
are 2430 large and 1120 small hydrants in public 
buildings and factories. In respect to the latter, 
119 stationary steam-pumps belonging to the 
various factories, &c., can be attached to these 
private hydrants, so as to augment the ordinary 
pressure. In all, 7290 large and 1120 small hydrants 
are available, and, of course, use is made of the 
water supply obtainable from the Danube, which 
flows through the town, and the numerous ponds 
and springs in the suburbs of the town ; 860 fixed 
iron scaling-ladders have been fitted to factories, 
mills, &c., under the supervision of the brigade. 

All theatres are provided with a sprinkler system 
over the stage ; iron curtains ; ventilators over the 
stage, which can be opened from below and from 
outside ; emergency and electric lights ; hydrants 
off the town water-supply, and some off special 
pressure-pumps ; special house fire-alarm lines ; 
and a special fire-watch of private firemen, which 
watch is supplemented during the performance by 
a foreman and some men from the professional 
brigade. Officers have one day’s leave in three, 
the sergeants two days in every four, the men one 
day in four; and the men on leave can be ordered 
out on theatre duty on the evening of their off-day ; 
in which case they, however, get extra pay for this 
work. Drills and instruction classes are held daily 
throughout the brigade (except on Saturday and 
Sunday); test ‘‘turn-outs” are given thrice 
weekly. 

The budget of the Budapest Brigade for 1902 
shows the following items : — Salaries, 241.870 
krone (99771.) ; equipment, 31,050 krone (12801.) ; 
rent, 62,400 krone (25741.); heating, 4900 krone 
(2021.) ; lighting, 7800 krone (321/.) ; maintenance 


of apparatus, 18,000 krone (742I.); additional hose, 
5000 krone (206l.); telephones and telegraphs, 
3500 krone (144l.); furniture, 1250 krone (52l.) ; 
various expenses, 5000 krone (206l.), (including 
2000 krone (82/.) contributed to the Budapest 
volunteer service) ; total, 456,370 krone (18,8251.). 
The horses and coachmen are provided by private 
contract. The coachmen are appointed by the 
contractor, but are taken on by the chief officer, 
and are responsible to him in questions of dis- 
cipline. The price paid for a pair of horses is 
7.58 krone (6s. 3d.) per diem. 

The number of fires in Budapest was as follows : 
—1892, 410; 1893, 385; 1894, 450; 1895, 426 ; 
1896, 502; 1897, 518; 1898, 474; 1899, 478; 
1900, 451 ; 1901, 444 ; 1902, 504 ; and in 1903, 477. 

The present chief of the brigade is Commandant 
Szerbowski, who acts as fire expert to the muni- 
cipal authorities, and is consulted on most build- 
ing matters. The pay of the chief ofticer is small— 
namely, 4800 krone (198!.), with quarters, free uni- 
form, and certain perquisites. The ordinary fire- 
man gets only 1000 krone (41/.). The Budapest 
Brigade has its own sick fund, and it takes out an 
insurance policy against accidents. Regarding its 
sick fund, each member of the brigade contributes 
a small sum to this annually. The brigade also 
has the benefit of several bequests for charitable 


purposes. 
Tue Bupapest VOLUNTEER BRIGADE. 


As indicated, the professional brigade is supple- 
mented by a volunteer brigade, which has an inde- 
pendent constitution, and comprises some eighty 
members. Its equipment, which includes some 
quite modern gear, such as the benzine fire-engine 
illustrated (Fig. 26, page 238), is housed with that 
of the professional brigade, and the equipment is 
bought and maintained by the municipality. This 
volunteer brigade is a comparatively wealthy insti- 
tution, having a capital of 100,000 krone (4125/.), 
whilst receiving a special subsidy annually from 
the municipality. 

Though legally an entirely independent institu- 
tion, the brigade voluntarily puts itself under the 
command of the chief officer of the professional 
brigade. It further puts daily at the disposal of 
the professional fire chief ten men who do duty 
every night, and ‘‘turn out” when called upon to 
render service. This volunteer brigade stands as 
a kind of model to the other volunteer brigades ; 
and it is in connection with this volunteer brigade 
that the educational classes referred to above are 
held, and facilities accorded to the officers under- 
going instruction to gain experience at the Buda- 
pest fires. The chief officer of the volunteer 
brigade is Dr. Joseph Szily. 

Regarding the benzine motor fire-engine referred 
to above, and illustrated in Fig. 26, [ have not 
been able to ascertain the maker’s name. I saw it 
at work twice last year, and it appeared to travel 
well and work efficiently, although the very exposed 
character of some of the parts is a source of diffi- 
culty ; anything falling on to the mechanism, how- 
ever light, of course causing trouble. I specially refer 
to this, as I witnessed the stoppage of the appliance 
through some cotton waste being blown off the 
front seat to the rear, and getting into the 
mechanism. Fire appliances, being intended for 
fairly rough usage, should be so designed as to mini- 
mise the posssibility of such very common occur- 
rences resulting in any hitch of this character. 
The complement of the appliance comprises a fore- 
man and three firemen, the foreman acting as 
chauffeur. The hose-reel is shipped—i.e., is not 
hauled. 


Tae Bupapest Factory BricApEs. 


The Budapest Professional Fire Brigade, even if 
assisted by the volunteer forces, would scarcely be 
of adequate strength to deal with the great factory 
risks of that city were it not that the Budapest 
factories and mills have a splendidly-organised 
service of factory fire brigades. These brigades, 
forty-four in number, are essentially private insti- 
tutions, intended to render self-help in the factory 
to which they belong ; but they are well organised, 
and have a mutual understanding, whereby the 
neighbouring brigades of one factory immediately 
turn out and assist at a factory fire in their vicinity. 
These factory brigades have a total staff of 1600 
men. They are equipped with one steam fire- 
engine, 57 large manuals, 136 small manuals, and 
have a very considerable amount of small gear, 








including 15 smoke-helmets. They are not pro- 


vided with*long ladders, as each factory has fixed 
iron ladders, on all sides of its buildings. These 
factory brigades have also an understanding with 
the professional brigade that, quite irrespective of 
whether a fire occurs in a factory or not, they 
turn out as a reserve when called upon to put 
themselves at the disposal of the chief officer. 

A typical appliance for these factory brigades 
is the lightly-built sledge-shape manual fire-engire 
strapped on to a two-wheel trolley and hauled, 
artillery fashion, by a self-contained fire-carriage, 
on which there is a hose-reel or hose-basket under 
the driver’s box. These ‘‘artillery” manuals, as 
they are called, travel well, especially on bad roads, 
and they are fairly effective. An example, con- 
structed by Messrs. Geittner and Rausch, of Buda- 
pest, is illustrated in Fig. 27, page 239. 


CoMBINED PROFESSIONAL, VOLUNTEER, AND 
Factory Service. 

This combination of the professional brigade with 
a volunteer brigade that is housed at head-quarters, 
and, further, with a veritable ring of factory brigades, 
who turn out horsed and fully equipped to render 
assistance outside their own factories, is a unique 
form of organisation, and the idea underlying it 
has considerable advantages, if the responsibility 
and questions of discipline are clearly defined. The 
fire service at Budapest is at present undergoing 
an evolution, and it would be difficult to say at the 
moment whether the service fulfils the requirements 
of the Hungarian capital or not. The modernisa- 
tion of many of the appliances of the professional 
force is,« however, obviously essential, or, in other 
words, its equipment has fallen behind the times. 
This, however, is to be shortly remedied. If, 
further, as I assume, the principles adopted at 
Vienna are to be applied—principles which I 
have strongly advocated as one of the most 
economic forms of obtaining duly regulated fire 
service for large cities with extended suburban 
areas—I have no doubt of the successful issue 
of the Budapest scheme. The factory brigade 
will, in that case, take the place of the Vienna 
volunteer suburban fire-brigades, whilst the exist- 
ing volunteer brigade will be the reserve force 
for the central district. What I have seen of the 
factory service at Budapest was of remarkable 
excellence. The factory firemen were highly effi- 
cient, well equipped, and exceedingly painstaking ; 
and when brought into line with the general ser- 
vice of the city, should forma valuable auxiliary 
to the fire-fighting forces of the Hungarian capital, 


A HunGarian PROVINCIAL VOLUNTEER 
BRIGADE. 


Before concluding these remarks on the Hun- 
garian fire service, I should like to give an instance 
of the organisation of a volunteer fire brigade 
which I have recently visited. The Pressburg Fire 
Brigade, to which I would here refer, is a volunteer 
force equipped by the municipality. It has a very 
roomy fire-station, with excellent duty, class, and 
club rooms for the men ; also a spacious drill-yard. 
The brigade was formed in 1867, and comprises 160 
volunteer firemen, with six retained men. A 
certain number of men sleep at the station by turns. 
The equipment is modern and well kept. The 
general impression imparted was that the brigade 
was well managed, well provided with funds, and 
had the pick of the younger townsmen for its 
members. A display which I witnessed with an 
80-ft. long ladder at the Town Hall was carried 
out in a very business-like way. The men worked 
quietly and smartly. The brigade has its own 
benevolent fund, with a capital of about 40001. 
The members of the brigade are also insured against 
all accidents. In any case, the relatives of a de- 
ceased fireman of five years’ standing receive 400 
crowns (161. 10s.) towards the funeral expenses from 
the benevolent fund, The brigade is supported by 
voluntary subscriptions, but also receives an annual 
grant from the municipality apart from the pro- 
vision of the appliances and fire-station. The fire- 
engines of the Pressburg Volunteer Fire Brigade 
are horsed by 22 pairs of horses belonging to the 
municipality, which are always at the brigade's 
service, and are stabled in a building opposite the 
fire-station. At the display I witnessed the water 
was obtained from hydrants only ; the pressure was 
6} atmospheres. Two jets were taken from the 
street, one from the balcony, and one from the top of 
au 80-ft. long ladder. The streams were all excep- 
tionally effective, showing well-designed nozzles to 





the branches, and there were no leaks in the hose or 
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at the joints. Altogether, no locality of the area 
and population of Pressburg could have wished 
for a better volunteer force. 

Iam unable to present illustrations of the actual 
equipment of the Pressburg brigade, but I pre- 
sent in Fig. 28, on page 239, a view of the 
standard horsed manual fire-engine characteristic 
of both this and other Hungarian fire brigades. 
This is the standard (i.e., normal) manual engine 
specified for all parishes as referred to when deal- 
ing with the Hungarian service generally in the 
previous article. 

Whilst speaking of the appliances of the pro- 
vincial service in Hungary and the principles of 
protection observed throughout that kingdom, as 
previously mentioned, I cannot but illustrate a 
characteristic home-made steam fire-engine as con- 
structed by Messrs. Geittner and Rausch, of Buda- 
pest (Fig. 29). It speaks well for Hungarian enter- 
prise that work of this kind is now being turned out. 


Fire Insurance in Avstria-Huncary. 

Austria.—No general particulars as to the condi- 
tions of the Austro-Hungarian fire service would be 
complete without a few notes regarding the insur- 
ance business of that empire, which, as is, of 
course, generally known, stands under govern- 
mental control, and, as already remarked, is in 
Austria subject to taxation for fire-service purposes. 
It is, further, in both sections of the Austro-Hun- 
garian Empire, compelled to give full statistical 
particulars as to the annual fire loss for record 
purposes. 

Apart from the several important fire insurance, 
reinsurance, and mutual insurance companies which 
exist in Austria, there are a very large number of 
local insurance societies or insurance funds whose 
total turnover is, however, small. Only three 
Hungarian and, apparently, only three foreign in- 
surance companies do direct business in Austria ; 
and, if I am correctly informed, only one of these 
foreign companies is British, although there must, 
of course, be quite a considerable amount of re- 
insurance business done by our companies with the 
leading Austrian concerns. 

With a view of presenting some idea of the in- 
surance situation, a table is appended recapitulating 
the particulars published by the Minister of the 
Interior of Austria in respect to the year 1900, 
and showing the total amount insured in Austria, 
the total premium income, the aggregate of the 
losses paid by the companies and other insurance 
corporations. The grand total is to the effect that 
some 293 companies and corporations carry over 
21,380 million krone (881,925,000/.) insurance, 
upon which they take over 53 million krone 
(2,186,2501.) gross premium. Of this premium 
income they paid out during 1900 over 36 million 
krone (1,485,000/.) in fire losses upon some 37,000 
claims. Of the profit between premium income 
and fire loss, 2 per cent. of the premium income 
goes in the special taxation dealt with, and the 
whole of the business expenses have to be met. 

Roughly speaking, about 750,000 krone (30,9371. ) 
is the amount contributed annually to fire service 


matters. The exact figure for 1900 was 747,700 
krone (30,842/.). The tigure is a gradually increas- 
ing one. 


The following is an analysis of the insurance 
position of Austria in 1900 :— 


Tasie V.—Fire-Insuraace Turnover in Austria in 1900. 




















Companies or Amounts : : Losses 
Societies. Insured, Premium. Claims. “pyig, 
6 home insurance krone krone krone 
companies .. 2,708,002,792 5,210,760 3,791 3,560,978 
18 home insurance, 
reinsurance, and 
mutual companies 7,954,683,286 22,155,620 17,286 14,300,158 
5 industrial insur- 
ance associations 1,347,067,548 3,522,519 152 782,057 
6 large local insur- 
ance societies .. 258,964,831 888,654 1,135 656,101 
252 small local insur- 
ance societies 570,679,146 1,536,012 802 1,489,972 
19,251,677,464 48,121,940 33,875 32,079,768 
£794,255,445 |£1,985,0830 —  £1,323,290 
8 Hungarian insur- 
ance companies .. 843,348,820 | 2,404,745 2,177 2,200,424 
8 foreign insurance 
companies. . 1,282,788,€95 2,681,450 1,502 2,414,482 
293 concerns. . .. 21,880,814,979 53,208,135 37,554 36,703,674 
2£381,958,617 £2,194,885 — £1,514,/26 


Regarding insurance business in Austria, it is 
interesting to note that the leading companies, 
which took together some 24 million krone 


(990,000/.) premiums in the year 1900, against a 





loss of over 18 million krone (742,500I.), have a 
mutual organisation in the form of a kind of tariff 
cominittee. 

Reverting to the question of taxation, I find that 
in most Austrian provinces taxation only came in force 
between the years 1884 and 1887, and that in one or 
two instances it even came into force later than that. 
It may be interesting to observe how the taxation 
benefits the fire service, pro rata, in the various 
provinces, and for this purpose I have totalled the 
amounts contributed by taxation up to the end of 
1901, of which I append a list :— 


Taste VI.—Total of Funds Contributed towards Fire- 
Brigade Purposes by the Insurance Companies and 
Societies of Austria as Distributed, Pro Rata, among the 
Different Provinces up to the End of 1901. 


Towards Disabled 











| Towards General 
Province. Fire Service Firemen, 
Purposes, | Widows, and Orphans. 
krone krone 
Bohemia 2,799,916—50h. | 985,031 — 65h. 
Bukowina .. 117,90 | 220 
Dalmatia 
Galicia os 3,537 
Karnten 212,610 23,447 — 35h. 
Krain 164,572 14,400 
Kustenland.. 26,084 2,670—6th. 
Moravia 1,280,390 142,159—64h. 
Lower Austria 1,309,794—06h. 143,787—63h., 
Upper Austria 391,545—20h. 46,807—49h. 
Salzburg 1€3,318 11,800 
Silesia ‘ 373,259—72h. 41,473—27h. 
Steiermark .. “a 515,890--84h. | 82,559—97h. 
'yro! A = 200,658—55h. | 69,700—43h. 
Vorarlberg .. ‘ 35,860 | 3,866 
Total... 7,531,793 | 1,571,461—07h. 
£310,686 £64,825 


| 


Lastly, pertaining to the question of accident 
insurance in the Austrian fire service, I cannot 
trace any regular system of life or accident insur- 
ance being applied in the interests of the firemen 
over and above the provision made by the special 
funds already dealt with. There is, however, very 
curiously, a small company just being formed to 
deal with the accident insurance of fire - engine 


only general figures, and I do not consider it of 
sufficient interest to go into details, but they 
resent some idea of the insurance business of 
ungary. 
Speciat Services RENDERED BY AUSTRIAN 
BRIGADES. 


I have mentioned in an earlier article how the 
fire brigades of the Imperial Austrian Association 
have undertaken to render assistance outside actual 
fire-service work, how they have their ambulance 
sections, and how they are organised for Red 
Cross work in case of war. I find, however, that 
the amount of humane work done by the Austrian 
fire service is far greater than one can really 
appreciate without going carefully into the matter. 
Wave help is wanted the Austrian service 
seems ready to lend a hand, as far as this is com- 
patible with their duties in respect to their primary 
fire-protection work. No doubt this readiness to 
be of general use is one of the many reasons of 
the great popularity of the Austrian fire service 
throughout the country. 

I find, too, that occasionally this helpful and 
humane work takes the form of a regular campaign 
in the interests of humanity when great calamities 
threaten. Thus, in the year 1897, which was a very 
terrible one for Austria on account of the fearful 
floods of that year, the fire brigades did brilliant 
service in many directions; in fact, I find that the 
brigades rendered assistance in no less than 420 
instances, and that in rendering assistance no less 
than 16,832 firemen were employed, the units— 
|i.e., brigades—being occupied in humane work out- 
| side their ordinary fire duty for over 12,500 hours. 
| In this humane work of 1897 the brigades actually 
saved 719 lives during the year, and they lost six 
|of their own firemen in work of this kind. The 
| amount of property saved by them was enormous. 
Conctusions REGARDING THE AUSTRIAN SERVICE. 
| From what I have indicated respecting the 
| general organisation of the Austrian fire service, 
it is obvious that the fire-fighting forces stand 





horses ‘‘commandeered” by fire brigades when | very high in management and equipment, and the 


attending fires. 


| result is also that the fire loss in Austrian territory 


TABLE VII.—Tue AvustrRiAN Frere SERVICE AND THE NUMBER OF FIRES IN AUSTRIA. 
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Bohemia ... 51,948 , 6,318,697 | 7,407 772,552 24,683 1812) 183,776 47.5 'U.39) 338.2| 3.2 58.20.56 |2.91/2481! 23.79 5.72 
Bukowina 10,442 730,195 691 142,933 1,399 | 2 960 13 4/0.19 202.56, 0.9  3.7/0.02/0.18 139 0.67) 51.50 
Galicia .. ° 78,492 7,315,939 11,769 1,131,883 20,859 261 5,954 26.6 0.29 177.5; 1.8 | 2.2/0.(2)0.08 505 0.52! 79.84 
The Coast | | | 
Trieste and Dal. | } 
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Lower Austria ..| 19,823 3,100,493 1,609 226,667 10,232 |124€) 48,983 51.6/0.38 635.9) 4.5 |77.4/0.65 1.42/2733 19.41 8.21 
Upper Austria ..| 11,984 810,246 502 118,139 2,307 475) 27,635 19.2/0.28| 459.6) 1.9 |94.6'0.40 3.395505) 23.39 4.86 
Salzburg ° 7,153 192,763 155 28,695 483 104 5,387 6.7/0.25 311.6 L7 /67.1 0.37 2.79'3475| 18.77 4.76 
Silesia .. 5,147 680,422 498 77,731 2,198 305) 13,082 42.70.32 441.4 2.8 \61.3 0.39 1.92 2627) 16.83 7.21 
Steiermark 22,426 1,356,494 1,557 201,365 4,839 | 356) 15,901 21.50.35! 310.8 2.4 |22.8/0,17 1.17/1021' 7.39! 13.59 
er 26,383 852,712 897 136,000 1,444 322) 20,613 5,410.17 161.0 1.1 135.9 0.24 2.42'2298 15.15 4.48 
Vorarlberg 2,602 129,237 102 | 25,358 470 67/ 2,821 18.10.36 460.8 1.5 165.7 0.30 2.19 2765 11.12 7.01 
Totals ..| 300,008 26,150,708 , 28,962 | 3,584,263 | 85,359 
| 


As in the case of Austria, I think it is necessary 
to slightly touch on the insurance position. As far 
as I can trace, there are no great mutual insurance 
organisations, and there does not appear to be any 
elaborate central control of insurance business. As 
far as I can discover, six Hungarian and three 
foreign insurance companies do the direct business 
of the country, together with a few other companies 
who do a general business in life and accident 
insurance. The usual reinsurance business is done. 

The total amount insured in the year 1900 
appears to have been 7,197,000,000 krone, or 
296,876, 250/., of which about four-sevenths was in- 
sured in Hungarian companies, and three-sevenths 
in foreign companies. The total premium income 
for that year is given as 125,400,000 krone 
(5,172,9161.), and the total losses paid for the year, 
14,800,000 krone (610,5001.). It is rather interest- 
ing to note that of the 7,197,000,000 krone 
(296,876, 2501.), 4,872,000,000 krone (200,970,000I. ) 
was insured on ordinary buildings and contents, 
and 859,000,000 krone (35,433,7001.) on factories, 
machinery, and stock. These figures are, of course, 





is comparatively small. The insurance loss for 
the year 1900, which may be taken as an average 
one, was only 36 million crowns, or 1,485,0001. 

Systematic organisation and the fire technical 
education of the volunteer fire-brigade officer are 
primary features of the Austrian service, combined 
with the fact that the majority of the firemen, both 
—— and volunteer, have a keen compre- 
ension of building construction, and are very 
carefully trained and of fair discipline. 

In conclusion I present a summary which, 

although perhaps somewhat technical, gives an 
excellent picture of the whole position of the 
| Austrian re service for a period of ten years— 
‘namely, from 1891 to 1900. From this table (Table 
| VIL.) it will be observed that ina country which has 
an area approximate to that of the United Kingdom, 
and some 26 million inhabitants, divided among 
28,962 parishes, and comprising in all 3,584,263 
buildings, there have been 85,359 fires in a period 
of ten years, or only an average of 8539 fires per 
annum. 
| I think that, apart from the actual limitation of fire- 
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waste in respect to fires actually occurring—thanks | whether this research shall be continued, and in showed that Mr. Edward P. Martin had been 
to this well-organised and very extensive fire service | what direction, will be considered after the dis-| elected as President for the ensuing year. In the 


throughout the country—the fact of the Austrian 
service being so extensive and having so many men 
who have had an intelligent fire training, plays an 
important réle in the actual prevention of the 
occurrence of fire. So many men interested in the 
fire service must be an influence to the good in the 
direction of more careful building, in the direction 
of greater care being practised everywhere in the 
ordinary practices of life. It is this great army of 
Austrian firemen which in a way also serves as a 
great army of watchmen interested and influencing 
the cause of true fire-prevention, in which know- 
ledge of building construction, care, and fore- 
thought generally play most important parts. 


ConcLustons REGARDING THE HUNGARIAN 
SERVICE. 


In conclusion I cannot, in respect to Hungary, 
refrain from again pointing to the great work 
of technical education in fire-service matters under- 
taken by the Hungarian Union. Its courses of 
instruction rank among the most remarkable 
achievements of any voluntary fire-brigade associa- 
tion in Europe. I must also point again to the 
remarkable efficiency of the factory brigades, whose 
work I have frequently had occa:ion to admire 
during the last 15 years. These factory brigades 
rank among the leading private fire-fighting forces 
of the world. 

(To be continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue fifty-eighth Annual General Meeting of the 
Institution of Mechanical Engineers was held at 
the Institution House, Storey’s Gate, on Friday 
evening last, the 17th inst. The chair was taken 
at eight o’clock by Mr. J. Hartley Wicksteed, who 
has been President during the last two years. 


Tae ANNUAL REPORT OF THE CoUNCIL. 


From this it would appear that the total number 
on the roll of the Institution at the end of 1904 
was 4,477, showing a net gain of 266 on the total 
at the end of the previous year. During the past 
year 460 candidates were elected, of whom 47 were 
formerly graduates. Two elections became void, 
and thus 411 names were added to the register. 
The total deductions were 145,of which 50 were due 
to death. As the report says, the increase in mem- 
bership is a matter for congratulation, especially 
having regard to the higher standard of qualifica- 
tions now required. The attention of all members 
is drawn to the by-law which defines the abbre- 
viated distinctive titles indicating connection with 
the Institution. These we may repeat. For 
Members, M.I. Mech. E. ; for Associate Members, 
A.M.I. Mech. E. ; for Graduates, G.I. Mech. E. ; 
for Associates, A.I. Mech. E.; and for Honorary 
Life Members, Hon. M.I. Mech. E. Other ab- 
breviations, it is stated, are not recognised as 
appertaining to the Institution. Later, Mr. Wick- 
steed drew particular attention to this matter. 
The list of deceases of members of the Institution 
during the year is next given. Amongst them 
are Sir Lowthian Bell, who was elected a member 
in 1854, member of Council in 1870, vice-president 
in 1872, and president in 1884; Mr. Frederick 
Rouse, who had been a member from 1856; Mr. 
J. W. Bower, of Leamington Spa, member from 
1858; Mr. J. B. Howell, of Sheffield, member 
from 1861; and Messrs. A. Fry, ©. J. Galloway, 
and I’. Holeroft, members from 1866. 

Turning to the accounts, it appears that the 
total revenue for the year 1904 was 11,0491. 10s. 2d., 
while the expenditure was 10,406/. Os. 8d., the 
balance of revenue over expenditure, therefore, 
being 6431. 93. 6d., exclusive of entrance fees, 472l., 
and life compositions, 1391., carried direct to capital 
account, and also exclusive of the value of sub- 
Scriptions in arrear. The total investments and 
other assets amount to 72,1761. Os. 3d. ; deducting 
therefrom 25,0001. of debentures, and the total 
remaining liabilities, 20181. 15s. 5d., the capital of 
the Institution amounts to 45,1561. 4s. 10d. 

The first report, by Professor D. 8. Capper, to 
the Steam-Engine Research Committee, of which 
Mr. William H. Maw is chairman, has been 
Completed, and, together with the preliminary 
report of progressive speed and pressure trials, 
carried out previous to March, 1896, will be pre- 


cussion on the report. Since the presentation in 
January, 1904, of the late Sir William Roberts- 
Austen’s last report, the Alloys Research Committee, 
under the chairmanship of Sir William White, has 
continued its work at the National Physical Labora- 
tory. Dr. Glazebrook, Director of the Laboratory, 
has arranged a series of investigations on specimens 
of nickel steel presented by Mr. R. A. Hadfield, a 
member of the committee. It is anticipated that 
a further report will be presented this year by 
the committee, and in this will be comprised the 
results of these researches. Professor J. O. Arnold, 
Dr. A. Barr, Mr. F. W. Harbord, and Mr. J. E. 
Stead have been added to the committee, and further 
investigations, having great practical importance, 
are being considered. 

Reference is next made to the work of the 
Gas-Engine Research Committee. Professor F. 
W. Burstall has reported that the two specially- 
constructed large gas-engines and a gas-holder have 
been erected in the new power-house of the Bir- 
mingham University, and they are now available 
for continuing the Research Committee’s experi- 
ments. There is under consideration a scheme 
of experiments, and it is hoped that the next 
report will be ready for presentation at. the 
opening of the next session. Dr. Ludwig Mond 
has presented 1001. towards the expenses of carry- 
ing on the research, and the name of Captain H. 
Riall Sankey has been added to the committee, of 
which Dr. Kennedy is chairman. In regard to 
the work of the Committee on the Value of the 
Steam-Jacket, a series of experiments on initial 
condensation in steam cylinders, which Pro- 
fessor T. Hudson Beare is carrying out with 
special apparatus, is in active progress, but 
still incomplete. The results, however, justify 
the hope that the committee, under the chair- 
manship of Mr. Henry Davey, will be able to 
present during the year 1905 an interim report 
dealing with the results obtained on non-jacketed 
cylinders. 
Reference is made in the annual report to the 
meeting held last summer in the United States in 
conjunction with the American Society of Mecha- 
nical Engineers, and to the various monthly meet- 
ings held during the session by the members, and 
also by the graduates. The latter have made three 
visits to works, including an excursion to Dover. 
It is announced that it is intended to hold the 
next summer meeting of the Institution in Belgium, 
in view of the International Exhibition that wiil 
take place at Liége. 
Mr. Wicksteed, in moving the adoption of the 
report, said that the Council would be very glad 
to hear it discussed in any way. The opportunity 
was presented at the annual general meeting for 
members in general, either individually or collec- 
tively, to make known to the Council any wishes 
they might have to express or any criticisms that 
it was felt necessary to make. He wished to 
emphasise what had been said in the report in 
regard to the abbreviated titles adopted to de- 
signate connection with the Institution. The 
essence of the remarks was that instead of using 
the letters ‘‘M.I.M.E.,” as was too frequently 
done, the word ‘‘ Mech.” should be introduced in 
place of the second ‘‘ M” used by itself. 
Mr. E. P. Martin having briefly seconded the 
adoption of the report, Mr. Wicksteed again invited 
members to speak on any subject connected with 
the Institution. No response being made, the 
report was put to the meeting and adopted unani- 
mously. 

Prizes FoR GRADUATES. 

Mr. Wicksteed next proceeded to present the 
prizes which had been won by graduates for papers 
read in their section. The first wasa paper written 
by Mr. P. H. Stevens, on ‘‘ Electric Passenger 
Lifts.” For this a prize of books was awarded. 
Mr. Stevens having received these books, Mr. 
Wicksteed announced that the second paper for 
which an award had been made was by Mr. G. C. 
Schultz, the subject being ** A Method of Locomo- 
tive Valve Setting.” This prize consisted of a case 


at Chicago. 


case of the Vice-Presidents, Mr. Arthur Keen, 
who had retired in rotation, was re-elected, and 
Sir William Thomas Lewis was elected to fill the 
place left vacant by the promotion of Mr. Martin 
to the presidency. The retiring members of 
Council—Mr. Henry Davey, Mr. William Dean, 
Mr. H. Graham Harris, the Right Hon, W. J. 
Pirrie, Sir Thomas Richardson, and Mr. J. K. 
Robinson—were all re-elected, and Mr. G. J. 
Churchward was elected to fill the vacancy caused 
by the promotion of Sir W. T. Lewis to be 
Vice-President. 


Tue New PResIpeENtT. 


Mr. Wicksteed next announced that the time 
| had arrived when it was his duty to vacate the 
chair in favour of the new President, Mr. E. P. 
Martin. It was with very great pleasure that he 
found he was to be succeeded by one so well fitted 
for the position as Mr. Martin. His successor had, 
as it were, been ‘‘ salted,” for he had been already 
President of the Iron and Steel Institute ; he had 
had great experience, and had travelled far. He 
was acquainted with nearly all the quarters of the 
globe where mechanical engineering, was much 
practised. He-had, the speaker might say, been 
‘fin pickle” by the Council for a great number of 
years, but his energies had, up to the present year, 
been entirely absorbed in enormous responsibilities 
in connection with mechanical engineering and iron 
and steel-making. Now that these labours had 
become easier, he would be able to devote some 
of his boundless energy to the work of the Insti- 
tution. 

Mr. Martin, on taking the chair, expressed his 
thanks for the honour that had been done him in 
electing him as President. He hoped that, with 
the assistance of members at large, and of the 
Council, when his term of office expired, he should 
have done no harm to the Institution. 


Votre or THANKS TO THE RETIRING PRESIDENT. 


Mr. Martin next called on Dr. Kennedy to speak. 
In response, Dr. Kennedy said that he would first 
congratulate members on their new President. 
But his principal duty was to move a resolution 
that the thanks of the meeting be accorded to 
Mr., Wicksteed for the manner in which he had 
filled the oftice of President during the last two 
years. Members themselves had seen Mr. Wick- 
steed’s work, and it was, therefore, unnecessary 
he should make any speech recommending the 
motion to them. On looking at the chart of mem- 
bership that was placed on the walls, he observed 
that portion referring to the years 1894-5, when 
he himself was President. Although they though. 
they worked very hard at that period, it was clearly 
seen by the chart that the fnstitution had not 
then taken the rise in membership that had since 
distinguished its career. With the enormously in- 
creased number of members and the new house to 
look after, Mr. Wicksteed must have found his 
duties very much heavier than were those of the 
presidents of former days. In addition to carrying 
out the duties of the President of the Institution 
at home, he had had the equally arduous duty of 
representing the Institution at the American 
meeting at Chicago last summer. How ably he 
had carried out his task was well known. He was 
very glad that the Institution had had as a Presi- 
dent a mechanical engineer such as Mr. Wicksteed, 
one of the type he had been accustomed, when he 
started work, to look upon as the real mechanical 
engineer. Mr. Wicksteed had devoted himself 
thoroughly and entirely, and with marked success, 
to the work of the Institution. 

Mr. W. H. Maw, in seconding the resolution, 
wished to emphasise most heartily everything that 
Dr. Kennedy had said as to the admirable way in 
which Mr. Wicksteed had performed his duties 
during the last two years. He would add that he 
had a great many friends amongst the leading engi- 
neers of America, and he had heard a good deal 
from them as to what went on during the meeting 
But one opinion had been expressed, 


of drawing instruments and some books. 





sented at the March meeting, when the question 





Etection oF Memsers or Couxcit. 


Mr. Wicksteed, continuing, said he had now to 
announce that the ballot lists for the election of 
officers had been opened by a Committce of the 
Council. 


and that was that the prestige of the Institution 
of Mechanical Engineers had been admirably 
upheld by its President. At the summer meet- 
ings in this country, the President was generally 
supported by several Members of Council or 
Vice-Presidents ; it happened that last year only 
one Member of Council had been able to go to 











The results of the ballot, as read by the Secretary, 


America with Mr. Wicksteed, and therefore the 
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work that fell on the President was much greater 
than it would have been under ordinary circum- 
stances. The task had, however, been well within 
Mr. Wicksteed’s capabilities, and the whole meet- 
ing was a thorough success. This happy result was 
eminently due to Mr. Wicksteed himself. In addi- 
tion to having secured the high esteem of American 
engineers for their Institution, Mr. Wicksteed had 
also gained a number of very sincere personal 
friendships ; these the speaker knew he would value 
in the future, and all hoped he would live long to 
enjoy them. 

Mr. Martin, in putting the resolution to the 
meeting, said that Mr. Wicksteed had proved as 
good a pilot in taking members to the United 
States as he was efficient in carrying on the 
business of the Institution at home. The marked 
ability with which he had conducted the discussions 
on the various papers presented made it an awkward 
task for his successor in the chair. 

The resolution was carried with acclamation. 

Mr. Wicksteed thanked the meeting very heartily 
for the expression of goodwill and the appreciation 
of the way in which he had fulfilled his duties 
during his term of office. He was glad to hear 
what Mr. Maw had said respecting the intelligence 
he had from America. He himself had very cordial 
feelings towards the President of the American 
Society of Engineers, and many others that he had 
met in the United States. Mr. Martin had men- 
tioned a circumstance upon which he had prided 
himself more than anything else—that was, the 
character of the meetings and discussions that had 
taken place during his two years of office. He had 
often seen the hall so full that it was doubtful 
whether in a short time it would not prove too 
small for the business ‘hat had to be carried on. 
The interest in the papers and discussions at 
meetings over which had presided had never 
flagged, and he did not remember any meeting 
which had not been well attended, nor had any 
paper been presented which had not received 
wn adequate discussion ; in fact, there was 
generally a good deal to be left over to be 
contributed to the Proceedings in writing. His 


feelings on taking office were that he was prompted 
by a sense of duty, and he expected to find the 
work a strain. It would, however, be an encourage- 
ment to his successor when he stated that he had 
not found the duties of the President in any degree 
a strain ; they had, in fact, been almost a relaxa- 





FIRE-SERVICE EQUIPMENT IN 


Fic. 26. Bupapest VoLunteer Fire Brigave ; Benzing Motor Fire-Encine. 





HUNGARY. 


(For Description, see Page 235.) 





In response, Mr. A. Meysey-Thompson said that 
members of the Institution owed their thanks to 
Mr. Barr for bringing forward the performance of 
American pumping-engines, more especially as ap- 
plied to the triple-expansion vertical engine. That 
engine had particular interest for Englishmen, 
because it was originally developed for marine 
purposes. He believed that the first person to 
apply it to pumping machinery was Mr. Bryan, of 
the East London Water Works, who did so nearly 
twenty years ago. Improvements had since been 
made on both sides of the Atlantic. A previous 
speaker had drawn attention to the fact that 
in America the poppet valve was put on the 


ltion. The reason for this was the support he had 
| received from the Council, who had done so great a 
part of the arduous work of the Institution. The 
harmony with which all the proceedings had been 
carried on, both by the Council and by the members 
at large, had been so great that every meeting had 
been an unmixed pleasure. A very good proof of 
the appreciation members had of the services of the 
Council was to be found in the fact that in the 
elections which had been announced all the old 
members had been re-elected. Three fresh names 
had been put forward by the Council, comprising 
the best and most distinguished engineers that 
could be found. Only one new Member of Council 
had been elected, and he came in because there | low-pressure cylinder, and Corliss valves on the 
was a vacancy, owing to Sir William Thomas Lewis! high and intermediate cylinders; this was a 
having been promoted to the vice-presidency. In| reversal of the Continental practice. The German 
making room for the new President, he was retiring | argument was that if a rubbing surface were to be 
to what was, in the constitution of the Institution, | anywhere, it should be on the low and intermediate- 
practically the House of Lords. He had, during his | pressure cylinders, and there should be a poppet 
somewhat lony career in connection with the Insti-| valve on the high-pressure cylinder when super- 
tution, been subjected to eight contested elections, | heated steam had to be dealt with. In the practice 
and it was only by his survival that he had ever | with which he was connected there had always been 
reached the position of President ; he had never | Corliss valves on all three cylinders, and with steam 
been secure from eviction. Now he was firmly | superheated from 50 deg. to 60 deg. Fahr. there 
seated, because he was above contested elections, | had been no difficulty in working them. He would 
and belonged to the House of Peers. Although | like to ask Mr. Barr why Americans had reversed 
they did not see as much of all Past-Presidents as| Continental practice. Mr. Barr had also drawn 
they did of some, especially his friend Mr. Maw, | attention to the fact that air vessels were provided 
yet they were of great assistance in many ways. | on both suction and delivery pipes, and that it was 
It was not necessary to go into details. The work | a common practice to have an air vessel on the top 
done by Members of Council— especially those | of each delivery valve ; but nothing was said about 
living in London—on the Finance Committee, the | the suction veszel adjacent to each suction valve, 
House Committee, and the General Purposes Com-|a practice which was adopted here with very 
mittee, as well as the work done on the Council, | beneficial results. The speaker did not consider 
was very great. It was impossible for members to | that the illustration given in Mr. Barr’s paper (see 
know the extent of that work, or who carried it | Fig. 10, page 133 ante), showing the suction vessel 
out. Some who did a large amount of the work /at the end, was equally good. A much better 
were not able frequently to attend the evening| pump diagram was obtained when there was a 
meetings. In conclusion, he begged to return} suction vessel attached to each pump than 
thanks to the meeting for the way in which the|when there was only one suction vessel upon 
motion had been received, and to the Council for | which all three pumps had to depend for equalis- 
their kindness, and the efficiency of the support |ing the pressure. Mr. Barr had also said that 
they had given on all occasions. the crank-pin of a large pumping-engine had 
one end in a square block, carefully fitted into 
AMERICAN ENGINEERING. a slot in the web of the crank on one side, to 

The new President, Mr. E. P. Martin, next | allow of accommodation. This block is shown in 
invited continuation of the discussion on the papers | Fig. 5, e 133 ante. Mr. Barr, the speaker 
read on American engineering at the last meeting | , had made no mention of adjustment, 








| continu 
of the Institution, as reported in our issue of the | but he (the speaker) hed found that adjustinent 





27th of last month (page 105 ante). | was very necessary to take up wear, He could 
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| than were used in this country, and this handicapped 


not see why a square hole had been adopted; in 
his practice he used a round hole ; this gave greater 
strength, and it was easier to fit and get accurate. 
The round hole equally allowed for any little 
settlement that might take place owing to wear of 
the bearings, or the engine not being quite in line. 
In regard to duties, it was the custom on the part 
of many writers, especially those not very well 
informed on the subject, to assume that American 
duties were higher than anything we obtained on 
this side of the Atlantic. It was true that some 
very wild statements had been made by Americans, 
but it was also true that they had reached very 
high duties. The size’of the engines should be 
taken into consideration in estimating the value of 
the duty obtained. Some of the engines mentioned 
in Mr. Barr’s paper went up to 1000 horse-power. 
He thought that the duties we had obtained with 
much smaller engines would compare very favour- 
ably with those reached in America by means of 
larger engines. In the little engine at Leeds, tested 
by Professor Unwin in 1899, 184 horse-power was 
indicated. The steam used per pump horse-power 
was 13.05 lb., and the mechanical efficiency was 
91 per cent. Since then an engine for Rosario, 
also built in Leeds, giving 232 indicated horse- 
power, had used 12.28 lb. of steam per pump horse- 
power, the mechanical efficiency being over 90 per 
cent. These performances, he thought, were as good 
as those obtained in America, taking into account 
the smaller size of the English-made engines. 

Mr. J. H. Wicksteed wished to add a few words. 
He had asked Mr. Druitt Halpin to speak, but 
that gentleman was not very well, and he (the 
speaker) would therefore like to say a few words on 
his behalf. He would first point out that in 
America—he was not limiting the word to the 
United States—there was found a sanguine and 
optimistic race, generally much impressed with the 
superiority of their own products. It was there- 
fore very pleasing to him, when he went to the 
McGill University, Montreal—the largest and best 
equipped mechanical laboratory in America—to 
find a most elaborate experimental engine, which 
had he could not say how many cylinders or 
how many cranks, but it was the most wonder- 
ful engine he had ever seen. This had all been 
designed by Mr.: Druitt Halpin, and, although 
it was ten years old, he still found the Canadian 
authorities full of praise for it. It was, they said, 
a most successful engine for experimental pur- 
poses. If Mr. Halpin, who was present, had been 
prepared to speak, he would have liked to hear him 
say how many different operations could be carried 
out by means of the engine. It could be coupled 
at all sorts of angles with all kinds of expansions, 
and could be worked in every conceivable way in 
order to arrive at experimental results, It was 
extremely gratifying to go to a country that was 
really pre-eminent in mechanical engineering, and 
find that the engine they were most proud of 
was designed by Mr. Druitt Halpin and made in 
Lancashire, and that it had held its own after ten 
years had elapsed. 

Mr. Druitt Halpin said that the engine referred 
to by Mr. Wicksteed was only made for very special 
purposes for experimental work. It was a double 
tandem engine, and capable of giving a great num- 
ber of changes. The cranks could be changed to 
any angle, and the four cylinders were all jacketed, 
but could be worked without jackets if needed. 
The cylinders were numbered 1, 2, 3, and 4, and 
No. 1 cylinder could be worked into No. 4 and 
No. 2 into No. 3, or the reverse. The engine 
could be worked condensing or non-condensing. 
One remarkable feature was that the clearance 
could be varied from 1.5 per cent. up to 48 per cent., 
and it was used to show the effect of clearance 
through that very wide range. There was a Froude 
brake at one end of the crank-shaft, and a vertical 
water- brake with water-trough at the other. It was 
possible therefore to change the ratio of expansion, 
the ratio of the cranks, to change the clearance, to 
work with or without jackets, condensing or non- 
condensing. The engine was made by Messrs. Yates 
and Thom, who carried out the work most success- 
fully. The great thing in the design was the 
|numerous alterations that could be made in the 
| method of working. 

| Mr. C. L. Simpson had seen some of the engines 
| in the United States that had been described in the 
|paper by Mr. Barr. He agreed with what Mr. 
| Meysey-Thompson had said as to the Americans 
having the opportunity to construct larger engines 
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us in any comparison that might be made. There 
were very few pumping-engines in England up to 
700 horse-power ; there were several of 500 horse- 
power, but the majority of them were from 150 up 
to 200 horse-power. With regard to the placing of 
suction air-vessels, each case had to be taken on its 
own merits, as it was impossible to lay down any 
hard-and-fast rule ; there were some cases where 
suction air-vessels were necessary, and some-where 
the engines ran quite well withoutthem. His own 
firm (Messrs. James Simpson and Co., Limited) 
had, in several crank and fly-wheel engines, fitted 
a sliding-block into the crank. This sliding ad- 
justable block was introduced in order to allow 
a little give-and-take throughout the crank-shaft. 
The Allis Company, with some of their big engines, 
had used the same method, to judge by the example 
at Glasgow. At the Chicago Water Works the 
Allis-Chalmers Company had introduced a very fine 
marine type of pumping-engine. It would be 
useful if there could be compared with this a very 
fine example of six sets of high-duty Worthington 
umping-engines, made by the old firm of Henry 
R. Worthington, of New York. They hada — 
city of 22 million gallons for every 24 hours. The 
cylinders were 21 in., 33 in., and 60 in. in diameter, 
with a stroke of 48 in.; the plunger was 34} in. 
These engines were placed in a well 40 ft. deep, 
and the weight of the moving parts was balanced 
in a very ingenious manner by air-balance. The 
duty on trial was 165 million gallons per 1000 lb. 
of steam. The boilers were fitted with the 
Schwoerer superheater. The speaker thought that 
this was one of the best duties that had been ob- 
tained by a direct-acting engine—that was to say, an 
engine without crank and fly-wheel. Turning to 
this country, the speaker gave an example of a 
small vertical high-duty Worthington pump built 
by his own firm. It was 125 to 150 horse-power, 
and the cylinders were 12 in., 20 in., and 34 in., 
with a 24-in. stroke, the plunger being 134 in. The 
superheat was 150 deg. Fahr., and the steam con- 
sumption was 12.2 lb. per pump horse-power per 
hour. This was a very good result for a small 
engine. The next example given by the speaker 
was of some Worthington pumping-engines built 
for Coolgardie, of which twenty-two were made. 
The cylinders were 16 in., 25 in., and 46 in. in 
diameter, with a 36-in. stroke, the plunger being 
15in. or 2lin, The duty was J2.2 lb. of steam per 
pump horse-power with 100 deg. to 120 deg. Fahr. 
of superheat. The power of these engines was 
about 300 horse-power. He felt sure that if 
water works and corporations would give the same 
opportunities for building large engines as were 
afforded in America, as good results would be 
obtained here, and the consumption of superheated 
steam could be cut down to 10 lb. per pump horse- 
power per hour. In America, it was true, larger 
quantities of water were used, the average town 
supply being 80 to 100 gallons per head, while in 
England it was 30 to 33 gallons. This difference 
was the reason, or one of the reasons, why they 
had such very large engines in the United States. 
Passing to the paper on planing-machines, the 
speaker had no doubt that many of those present 
had heard of the Gray machine, which worked 
with very fast-running belts, and had a very 
quick return; this machine ran very nicely in- 
eed. The same idea had been embodied in a 
good many planing-machines now being built by 
makers in this country. He mentioned this as an 
example of the way in which our makers here took 
advantage of the numerous machine-tools that had 
been brought over from America to this country. 
There was an old form of planer that deserved to 
receive more attention than it had ; he referred to 
that designed by Mr. William Sellers, which had a 
worm placed at an angle. This machine was made 
by Messrs. Sharp, Stewart, and Co. at their old 
works at Manchester, anc: was very successful. Fe 
thought with the high-speed steels now in the 
market this type was worth attention. With regard 
to the design of engines in which the high-pressure 
cylinder was placed horizontally and the low- 
pressure vertically, his firm had built several 
on this plan. A fine example of a triple-ex- 
nsion fiy-wheel engine could seen at Barnet. 
The size of the cylinders was 17 in., 29 in., and 
45 in. in diameter, with a 42-in. stroke, driving 
double sets of pump-gear. In that case the low- 
ressure cylinder was placed horizontally, and the 
a-asamen and intermediate-pressure cylinders 
were vertical. 
esults ; they were of 150 horse-power, and 14 mi 


These engines had given very — 
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gallons were pumped per 24 hours toa 450-ft. head. 
Engineers would await with interest the completion 
of the power-station at Lot’s-road, where steam- 
turbines would be used, and comparisons of steam 
consumption and reliability could then be made 
with other types of engines. 

Mr. Daniel Adamson, referring to Mr. Gimson’s 

per, said it would be noticed that American manu- 
Lesen concentrated their whole energy, in the 
first instance, upon making their machines superior 
to anything of the kind that was on the market. He 
was of opinion that the manufacturers here would 
only be too happy to work under the same condi- 
tions, but the energies of engineers in this country 
were diverted to various other directions. One 
great trouble was to induce customers to look care- 
fully into what they were purchasing at a given 
price. He would like to offer an explanation as to 
the conditions of manufacture in England and 
America respectively. In America it would be 
found that first-class securities returned about 33 
per cent. more on the capital outlay than was 
secured in England. If so much better an outlay 
could be made where the proprietors simply did 
nothing but draw the dividend, it was reasonable 
to suppose that the possible profits from ordinary 
trade and business would be found to be very much 
higher as compared with the same thing in England. 
That greater advantage allowed experiments to be 
triei in America which, in England, manufacturers 
were afraid to enter upon; if a mistake were 
made here, it meant a serious loss, which could not 
be speedily recouped. Conditions of this nature 
created a more optimistic frame of mind amongst 
American purchasers and manufacturers, and also 
encouraged the latter to make greater efforts to 
please their customers; also, people were not 
afraid in America to buy things that in this country 
would be considered purely experimental. Mr. 
Gimson had alluded to the closer intercourse be- 
tween the workshops and the schools and professors 
which he had observed in America. In America 
much better use was made of the education received 
than was the case in this country ; it might be that 
young men were better prepared by their education 
for their duties than was the case in England. 
School graduates would find occupation sooner in 
America than on this side. But was it not a fact 
that our shop-trained men were also considered 
very acceptable in America, even amongst such as 
might be assumed to be better-trained college men ? 
Mr. Gimson had also referred to the rigorous mea- 
sures enforced against those who failed to carry out 
work within the time stipulated by the contract. 
Papers had been read before the Institution which 
favourably criticised the system of paying labour by 
results—that was, the premium system. But some 
of the most powerful trade unions in this country 
had condemned that system, so that, to a certain 
extent, the hands of the manufacturer were tied in 
a great many trades. The argument of the unions 
was that the premium system deprived the work- 
man of the due reward for his labour, and they 
therefore recommended members to have nothing 
to do with it, as it was, they said, disastrous to sound, 
honest workmanship. In saying this he was referring 
to the reports of the dissenting trade unions. That 
was another example of the difficulties manufacturing 
engineers had to contend with in England. If we 


‘took rigorous measures against those manufacturers 


who failed to carry out work in the stipulated time, 
the reports of the law cases would soon fill the 
newspapers. In spite of the difficulties he had 
enumerated, he thought that all would say—and 
that Americans would agree—we did very well. 
The authors of the papers had referred to planing- 
machines and pumping-engines, but he was sur- 
prised that no mention had been made of the 
splendid erecting-shop at the Allis works. The 
machine-shop was 600 ft. long, 120 ft. wide, and 
75 ft. high. With a shop like that, and with tools 
to match, engines, such as were referred to in Mr. 
Saxon’s paper, were child’s play to build. These 
engines might be compared with those built in the 
North of England and in Scotland, and which were 
constructed in shops not nearly so well equipped 
as the Allis-Chalmers shops, and the result reflected 
great credit on the British engineers who con- 
structed our engines. He thought that the people 
who ought to go to America, and to other countries, 
were the customers of engineers, and those who ad- 
vised them. If they saw the methods there fol- 
lowed, they would spend their money with greater 
confidence amongst British engineers. Mr. Simp- 
son had referred to pumping-engines. If in Eng- 





land purchasers were prepared to order. largei 
engines, such as were made in America, he was 
confident that the engincering firms would be only 
too glad to take up the contracts. In attendin, 
the meeting in America he noticed that the Ameri. 
can Society of Mechanical Engineers allowed a 

eat number of friends to join in the excursions. 

he extension of the privileges of membership to 
friends taxed the hospitality of hosts unduly, and 
interfered with the advantages that true members 
had in joining the meetings. He thought the 
American plan of labelling each member attending 
these summer meetings, by means of a numbered 
badge with his name upon it, was worth considera- 
tion by the Council of the Institution. 

Dr. A. W. B. Kennedy thought that the first 
large engines with horizontal and vertical cylinders 
were two sets of marine engines made by the 
Palmers Company, of Jarrow, in 1869, for two 
ships of the Guion Line ; at any rate, these were 
the first with which he was acquainted. They 
were compound engines, with the high-pressure 
cylinder placed vertically, and the low-pressure 
Seslasotadly. There were Corliss valves worked by 
a wrist-plate without trip-gear. He was draughts- 
man at Palmers at the time, and made a number 
of drawings for these engines. He could not, how- 
ever, make quite sure of the dimensions; but he 
would look up the particulars, and send them to 
the secretary, to be incorporated in the Pro- 
ceedings. 

Mr. Mollineux, referring to Dr. Kennedy’s 
remarks about the engines for the Guion steamers, 
said he had had experience with these engines him- 
self, as he had sailed in one of the ships to which 
they were fitted. The ships were the Wisconsin 
and the Wyoming. He had spent twelve month 
in one of the ships, and the engines worked exceed- 
ingly well and gave no troub'e. The diagrams 
showed that they were very economical, and, fo1 
the power they exerted, worked smoothly. There 
were three connecting-rods on one crank, and the 
crank-pin bearings had to be felt with a hose-pipe 
by playing a jet of water on to them ; if then there 
were any signs of steam, it was considered the 
bearings were heating. 

Mr. Barr, in reply to the discussion, said that he 
had to thank the members for their attention to 
his short paper. He wished to explain that while 
he was in America he had no intention of writing a 
paper on the subject of American pumping-engines, 
and it was only when he was asked to put his 
notes together to make a contribution to the 
Proceedings, for the benefit of those who had been 
unable to join in the meeting, that he added a few 
general observations to the data he had collected. 
In reply to Mr. Marks, he was sorry he did not see 
the centrifugal pumping-engines at the St. Louis 
Exhibition which raised the water for the cascades ; 
there was so much to do in the short time at the 
disposal of members that some things had to be 
omitted. He could not, therefore, say how these 
engines did their work, but he had seen a similar 
pump at work at Schenectady, and he was a little 
disappointed at the vibration and noise, as these 
were abnormally great. It was only fair, however, 
to say that the pump was working against a closed 
valve, and possibly the performance when pumping 
into the mains might have been better. Referring 
to the figures given in his paper, on the trust- 
worthiness of which some cf the speakers seemed 
to throw doubt, he could only say that they were 
obtained from persons he met, who were in a posi- 
tion to give correct information. The data regard- 
ing the engines for the Cincinnati Water Works 
were obtained from the makers, and the speaker 
understood them to say that their guarantee was 
160 millons, but that they had good reason to 
expect a duty on trial of from 160 to 170 millions. 
The Philadelphia engines were almost ready-to be 
set to work, and the assistant city engineer in- 
formed him that 160 millions per 1000 Ib. of 
steam was the duty specified. At Pittsburg 
the city engineer himself had informed the 
speaker that the large vertical compound en- 
gines at Brilliant pumping-station gave a duty of 
about 140 millions. In conversation he, the city 
engineer, had expressed the opinion that if the 
engines had been triple-expansion, he would have 
been able to get a considerably higher duty. At 
Chicago, the engineer in charge of the Fourteenth- 
street pumping-station stated that the engine gave 
155 millions on a test run. In St. Louts, at 
Bissell’s Point pumping-station, the engineer in 
charge of the erection of the new engines, one o! 
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which was at work, informed the author that 160 
millions had been obtained on a trial run, and that 
a considerable premium for exceeding the duty 
specified would be due to his firm. At Minneapolis 
Water Works, the engineer, who accompanied the 
speaker to the pumping-station, informed him that 
the guaranteed duty was 140 millions. Passing to 
the consideration of the Toronto Water Works 
engines, he held in his hand a specification of the 
new triple-expansion engines, and the duty specified 
was 165 millions, under a penalty of 4001. oy each 
million under the specified quantity. He also prc- 


that Mr. Marks might have been quite right in 
considering the 10.51 lb. to refer to indicated 
horse-power. If it was really pump horse-power, 
then the duty would, as Mr. Mar s had stated, 
run up to over 180 million gallons, and it 
looked as if indicated horse-power might have been 
meant by Mr. Laird. With regard to the duty of 
the Boston pumping-engine referred to in the 
paper, the figures given were, as mentioned, fur- 
nished by Mr. Arthur Warren, of the Allis-Chalmers 
Company. Generally, with regard to the figures 
quoted, the speaker thought he had given ample 
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Mean TuBoReTICAL DIAGRAMS FoR A Pain or CompBinep Twin Low Pressure VERTICAL AND HIGH-PRESSURE 
HorizonTaL ComPounD ENGINES. 


Diameter of high-pressure cylinder, 42 in. ; diameter of low-pressure cylinder, 86 in. ; stroke, 60 in. ; revolutions 
jae! minute, 75 ; ratio of cylinder areas, 4.19 ; diameter of piston-rods, 10 in. ; steam pressure at the throttle, 175 Ib. ; 
oad at best efficiency, each engine, 3750 indicated horse power; the pair, 7500 indicated horse-power ; with 50 per 
cent. overload, each engine, 5625 indicated horse-power; the Ra 11,250 indicated horse-power; average 


Tressure referred to each low-pressure cylinder—for 3750 indicat 


horse-power, 28 59 lb.; for 5625 indicated 


horee-power, 42.88 lb. In these diagrams the piston-rods are taken into account, and the clearances taken at 
5 per cent. high-pressure and 6 per cent. low-pressure cyl'nder. 


At the power-house of the InTER-Boroven 
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THEORETICAL DIAGRAMS FOR A Pair oF ComBINED Twin Hicn- 
PRESSURE VERTICAL AND LOW-PRESSURE HoRIzonTAL Com- 
POUND ENGINES FOR THE Lonpon County CouNcIL. 

High-pressure cylinder, 334 in. in diameter; low-pressure 

cylinder, 66 in. in diameter ; stroke, 4 ft., by 94 revolutions 

per minute ; 160 Ib. pressure in boilers, and normal load in the 

engines ; ratio of cylinder areas = 2.881. 


SUMMARY OF PowER. 
High-pressure cylinder * 1400 1. H-P. 
Low-pressure cylinder + * 1100 ~,, 


Total a e oa 2500 each engine. 
Total collective indicated horse-power for the pair, 5000. 


_Average pressure referred to each low-pressure cylinder for 
2500 indicated horse-power = 32.06 Ib. 


duced a specification of new triple engines for the 
Montreal Water Works, and the duty laid down 
was 140 millions, the engine being smaller than 


which had been furnished by Mr. John A. Laird, | 
consulting engineer for the city of St. Louis. | 
This was to the effect that the figure for the con-| 
sumption of steam for the No. 10 engine at Baden 
pumping-station was given at 10.51 lb. per horse- | 
power per hour—presumably pump horse-power, 

although it was not expressly stated whether it was | 
pump or indicated horse-power. It was possible | 
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THEORETICAL DIAGRAMS FOR A Pair or ComBinep Twin Hior- 
PRESSURE VERTICAL AND Low-PRESSURE Horizontal Com- 
rouND ENGINES ror THE Lonpon County CouNciL. 


High-pressure cylinder, 334 in. in ; low-pressur e 
cylinder, 66 in. in diameter ; stroke, 4 ft., by 94 revolutions 
per minute ; 180 Ib. pressure in boilers, and 50 per cent. over- 
load on engine. 





Ai + : | 


SumMaRY OF Power. 
High-pressure cylinder .. et 2050 I. H.-P. 
Low-pressure cylinder... - 1700 —=(,, 
Total *. be os 3750 each engine. 
Total collective indicated horse-power for the pair, 7500, 
with 50 per cent. overload. 
Average pressure referred to each low-pressure cylinder for 
3750 indicated horse-power = 48.09 lb. Piston-rods not taken 
into account. 


evidence of their trustworthiness. He was not 


interested in extolling American results, but he did | 


that the engine was a comparatively small one. It 
seemed to him that the Americans had probably the 
greater oxperience, and certainly greater oppor- 
tunity of putting down large triple - expansion 
pumping-engines than we had on this side of the 
Atlantic. He did not doubt for a moment that, 
given similar opportunity here, we could surpass our 
American friends. Turning to the remarks of Mr. 
Morris, the speaker was glad that he stood up for 
the old country, and he was sure that members of 
the Institution would be greatly indebted for the 
array of figures that had n given for pumping- 
engines at home. If his paper had done nothing 
else but bring these performances to light, it had 
effected a good purpose. He had mentioned 
the diaphragm in air- vessels because it was 
new.to him. Reheaters were not uncommon in 
America ; but one American engineer, whe had had 
great experience, expressed an opinion that agreed 
| with the experience of Mr. Morris at Hornsey— 
| namely, that reheaters did not seem to be of much 
| benefit. This American engineer had also stated 
|that he secured the best results by using steam- 
| jackets with steam at the boiler pressure in the 
high-pressure jacket, at the high-pressure cylinder 
exhaust pressure in the intermediate jacket, and 
at the intermediate exhaust pressure for the low- 
pressure ae The reason why poppet valves 
were used in the low-pressure cylinders of these 
large triple-expansion engines seemed to be that 
large ports and small clearances were easily secured 
with poppet valves. Mr. Marks had referred to 
the engines being jet or surface-condensing, and 
the speaker gave the following particulars :— At 
Cincinnati, Philadelphia, and Chicago there were 
jet condensing engines; at Pittsburg they were 
surface condensing ; whilst although not certain, he 
believed that surface condensers were used at 
St. Louis, Minneapolis, and Toronto. 

Turning to the remarks made during the discussion 
that evening, Mr. Barr said, in reply to Mr. Meysey- 
Thompson, who had asked why the poppet valves 
were used on the low-pressure cylinders, that he 
thought it was principally with these large engines, 
with cylinders of 90 in. to 94 in. in diameter, 
that very large ports were needed. Some of them 
had two poppet valves at the top and two at 
the bottom, and he thought the reason for the 
|arrangement was that small clearances and large 
jareas were secured. Referring to the placing 
}of suction air-vessels on the suction valves, it 
|appeared that the vertical type of engine did not 
lend itself to this arrangement, the suction valves 
being right underneath the delivery valves. He 
agreed with what had been said by another speaker, 
that the position of these air-vessels depended 
altogether upon circumstances. In many cases in 
America the suction was under the pressure-valve, 
and in many other cases the water was drawn, 
perhaps, 8 ft., 10 ft., or 12 ft. In the majority of 
the engines he saw, however, there was a large 
suction vessel on the main that led to the distribu- 
tion to the various pumps. He did not know why 
the Americans made a square hole for a round pin, 
but in any case this ee madow of accommodation 
was to be seen on nearly all the large pumping- 
engines he had observed. In regard to the ques- 
tion of the duty of these engines, he had not said 
that the American engineers were superior to those 
of this country, but he thought what had been said 
by another speaker was quite true—that in America 
there was a wider opportunity of making larger 








engines than existed in this country. For this 
reason Americans were in a better position to 
secure a higher duty in most cases. e was not 


aware that the adjustment for the crank-pin men- 
tioned by Mr. Simpson had been used in this 
country, but he was glad that such was the case. 
It was not clear whether the engines for which 
Mr. Marks had given figures were those at Chicago; 
the only pumping-station he had visited at Chicago 





was at 14th-street, and there they had vertical 
a yy rotatory engines. 
r. Kenrick, in replying to the discussion, said 


consider that what he had stated were results| he did not think he had much to add, as there was 
that at the Toronto works. Mr. Simpson had re- | which had been actually arrived at, and given on|not much criticism on his paper on ‘‘ American 
ferred to the information contained in his paper|the word of gentlemen whose truthfulness he | Planing-Machines.” Mr. Simpson had said that 


believed to be unimpeachable. He had not seen 
or heard anything of the Riedler pump referred to 
by Mr. Marks, but he would ask why Mr. Marks 
should doubt the correctness of American results 
when he informed the meeting in the same breath 
that the triple-expansion engine at Leeds gave a 
duty of fully 1504 millions—a splendid duty, of 





which we ought all to be proud when it was considered 





the Sellers gear ought to receive more attention. 
The Gray Company made both kinds of planing 
machines, and, of course, the Sellers Company 
made the Sellers gear in America. There was at 
least one firm in England, besides the Manchester 
firm, making Sellers gear, Messrs. Joshua Buckton 
and Co., of Leeds, having used it for some time. 
He thought the criticisms of Mr. Pendred and Mr, 
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ae eee about the reversing gear were well 
ounded, 

Mr. Saxon, in replying to the discussion, said 
that in view of the doubt thrown by Mr. Robinson 
ou the rated power of the Rapid Transit Company’s 
engines, he had thought it advisable to have theo- 
retical diagrams drawn to illustrate the work done 
by these engines, under the conditions stated in 
the paper, and as rated by the makers. These 
diagrams we reproduce on page 241. He did 
not think it was necessary to go through the par- 
ticulars, but it would be interesting to make a com- 








Desiens For 25-Fr. Moror-Launcues. 


| parison. There were four sets of engines being built 


in Lancashire for the London County Council. These 
engines were rated at 5000 indicated horse-power, 
working under normal load, and capable, as were 
the engines he had described, of. taking 50 per 
cent. overload. He calculated that the duty the 
English engines would have to perform would be 
124 per cent. higher than that at which the Ameri- 
can engines were rated. He had had diagrams 
drawn up ap ag the work of these engines 
under their specified load, and these diagrams we 
also reproduce on page 241. In the case of the 
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London County Council engines, the low-pressure 
cylinders were placed horizontally, while the high- 

ressure cylinders would be in a vertical position. 

hose a for the design of these engines 
considered it advisable to work the steam downwards 
to the condensers ; that was one of the arguments 
for altering the relative positions of the two cy- 
linders. e hour was so late that he would supply 
the further information asked for in a note to be 
included in the Proceedings. 

Mr. Gimson not being present, it was announced 
that his reply would be communicated in writing. 

Mr. Martin, in bringing the meeting to a con- 
clusion, said that the paper by Professor W. E. 
Lilly on ‘‘ The Strength of Columns,” that had been 
put down for ing that evening, would be 
reserved for another meeting, but it would probably 
not be taken at the next meeting, as that had 
already been appropriated for the reading of a 
Research Committee report. 

The meeting was then brought to a conclusion. 
The next meeting of the Institution will take place 
on Friday, March 17, when the first report of the 
Steam-Engine Research Committee will be read. 








THE MOTOR-CAR EXHIBITION, 
(Concluded from page 209.) 

Since we last wrote the Olympia Show has been 
brought to a close, after being open for nine days. 
To judge by the crowded attendance one would: 
conclude that it might have been kept open with 
profit, so far as the receipts at the turnstiles were 
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concerned, for two or three times as long a period. 
The original intention was to open on Friday, the 
10th inst., and close on Saturday, the 18th, but. it 
was decided towards the end of last week to open 
the doors again on Monday last. The Show can be 
pronounced to have been a great success, upon 
which the promoters, the Society of Motor Manu- 
facturers and Traders, may be congratulated. 

Beyond the success of the Show, asa show, the 
makers of British motor-cars may be further con- 

ratulated. Owing to legislative restrictions our 
ingenious neighbours, the French, obtained a com- 
manding lead in the motor-car industry, and for 
some time after the law as to machine-propelled 
vehicles on common roads had been relaxed, motor- 
car owners found it necessary to go to France 
if they wished to obtain a high-class car. 
The attempts of some not over - scrupulous per- 
sons to work the rage for motor-car driving for 
company - mongering purposes also checked the 
manufacture in this country to a considerable 
extent; but, fortunately, certain honest persons 
took the business up, and some of these, from 
small beginnings, have worked up a considerable 
and, we hope, lucrative trade. At the present 
time the British industry has recovered much of 
its lost ground, and after about eight years it can 
be said that motor-cars made in this country may 
be put beside those of any other nation without 
fear of comparison. For sound mechanical design, 
honest work, and good material, several descrip- 
tions of British cars that are offered at moderate 
prices will not suffer by comparison with more 
costly imported vehicles ; whilst if cost be the chief 
consideration of the purchaser, British cars appear 
in a still more favourable light. That refers to 
the mechanism, or chdssis, to use a French word— 
inadequate in its derivation—which has been 
acclimatised here; in regard to bodies, English 
coach-builders have long been recognised as pre- 
eminent in their trade, and they are no less success- 
ful now they have turned their attention to horse- 
less vehicles, even when they have largely to deal 
with new and strange materials. 

The Standard Motor Company, of Coventry, were 
amongst some other British exhibitors who showed 
vehicles that were examples of what we have said in 
regard to sound material and design offered at 
moderate price ; unfortunately, they were situated 
at the extreme side of the Hall, where their exhibit 
was likely to be overlooked. Their side entrance 
car, to carry five, is a good-looking useful type of 
vehicle, driven by a 20-horse-power four-cylinder 
engine. The aim of the designers appears to 
be a substantial car that can be used for touring 
in a rough country without undue fear of break- 
down. The wheel-base is 9 ft., and the wheel 
gauge 4 ft.6in. The back springs are unusually 
long, and metal-to-metal double-acting road-brakes 
are used, A standard 18-horse- power six- 
cylinder chdssis was also shown, this power 
being obtained at normal revolutions ; but the 
engine can be accelerated up to 2000 revolutions, 
when 30 horse-power would be developed. The 
cylinders are cast independently, the exhaust 
and inlet valves being on opposite sides, both 
being mechanically actuated. The frames are of 
permed steel, the se er being directly supported 

y the frames through steel tubes. The clutch is 
of the disc type working in oil, and the depression 
of the pedal, which frees the clutch, also positively 
disengages the plates, the latter being fitted with 
push-pins that act progressively, thus allowing any 
degree of slip needed. The change-speed gear is 
of the ordinary sliding toothed-wheel type, giving 
three speeds and a reverse, the whole being con- 
trolled le one lever. On the rear end of the gear 
shaft there isa metal drum for a foot-brake, with 
a ratchet that acts asa sprag. The universal joint 
of the central shaft is inside the brake-drum, and 
is unusually large, the shaft itself being enclosed in 
a steel tube attached by a flange to the back axle 
casing of the differential ; the latter, again, is of 
strong-construction and ample proportions. The 
back wheels are carried on a tube surrounding the 
driving-axle, the former taking the weight of the 
car, the driving-wheels being given a 6-in. bearing. 
The driving-pinions on the divided axle are 5 in. 
in diameter. The provision made for inspection 
and accessibility, and also for lubrication, has 
been also well considered, there being large covers 
on the gear-box. The supply of petrol to the 
carburettor is regulated by the rise and fall of a 
needle-valve actuated by the suction of the engine. 


As the latter gains in speed the suction becomes! 





greater, and more air is naturally drawn in, so that 
the air and petrol are always in the same propor- 
tions. 

A point also worth noticing in the design of this 
car is the evident attention that has been paid to 
facility of construction. This may be a detail that 
does not appeal directly to owners, who have to 
use and not make the car. It has, however, an 
important indirect bearing on the owner's interest, 
as the cost of manufacture has, after all, to come 
out of his pocket. There were in the Exhibition a 
good many beautifully show-finished cars that in- 
cluded some very pretty devices, which certainly 
must have been costly to manufacturé, to say 
nothing of the greater complexity introduced. 
Foreign engineers are inventive and ingenious, and 
British motor -car makers owe much to their 
labours, especially to those of France ; but inven- 
tive ingenuity is often a fatal gift, and when 
unnecessarily prolific leads to intricacy of design 
and unwarranted expense in production. It is a 

int that seekers after fashionable novelties might 

rin mind, for in no mechanical structures are 
common-sense, simplicity, and accessibility more 
needed than in motor-cars. 

A car previously méntioned, that we are now 
able to illustrate, is the 15 to 20-horse-power car of 
Messrs. Lea and Francis, of Coventry; a chdssis 
of the same power was also shown on their 
stand. In Figs. 14 to 16, page 242, we give a side 
elevation and a plan of the engine and driving 
mechanism as far as the clutches. The main object 
of the design is to get rid of the usual interme- 
diate connections between the cross - shaft and 
the motor. For this purpose a three-cylinder 
horizontal petrol-engine is fitted, the engine crank- 
shaft and the central cross-shaft being in one, as 
shown in the illustrations. The connecting-rods, 
which, of course, also form the piston-rods, as the 
engine is single-acting, are 32 in. long between 
centres of crank-pin and gudgeon pin. As the 
cylinders, of which there are three, are 4 in. in dia- 
meter with a 6 in. stroke, it will be seen that the 
length of the connecting-rod is over five times the 
stroke. There is no need to point out the advantages 
of a long connecting-rod, and such unusual propor- 
tions naturally lessen the angular movement ; on the 
other hand, the longer rods add to the reciprocating 
weights ; whether this would make any appreciable 
difference, or would inconvenience passengers, is a 
matter which experience will decide; but the 
absence of vertical reciprocations is an advantage 
that can be fully estimated. This engine runs 
normally at 700 revolutions, but may be speeded 
up to 1000, whilst it can be brought down by the 
throttle to 200 revolutions without stopping. The 
makers state that the long connecting-rods have 
never given any trouble. 

The valves are all mechanically operated, and are 
actuated bya cain-shaft placed abovethe combustion- 
chamber, as shown in Fig. 15. The cam-shaft is 
driven by the half-speed shaft through skew gears. 
There is a neat arrangement designed to give ease 
of access to the valves, the cam-shaft mechanism 
being enclosed in a casing which hinges at one 
end, so that by slacking one or two nuts the 
valves become accessible. This is a convenient 
device. The transmission of power from the 
crank-shaft to the road-wheels is effected by 
means of clutches and chain-gearing; the latter 
not being shown in our illustration. On each 
end of the crank-shaft there is a cone-clutch, as 
shown, these clutches acting also as fly-wheels. 
There are three speeds, the two higher being by 
direct drive. For the highest speed one clutch is 

ut in gear, the corresponding sprocket-wheel thus 

ing driven, and the desired reduction of speed is 
obtained by the ratio of this sprocket-wheel to 
the corresponding one on the driving axle; both 
road-wheels are thus driven by one chain. For the 
second speed the other clutch is put into gear, and 
this, by a chain and:sprocket gear, conveys the 
power to the other end of the axle, both road- 
wheels again being driven. In the latter case the 
sprocket-wheels are proportioned to give the lower 
speed. The side chains are thus independent 
of each other, and the power may be transmitted 
through either; but in each case both road-wheels 
are driven. There is, of course, a balance-gear to 
allow the road-wheels to take up the different 
speeds when the car is turning. The third, or 
lowest, speed is obtained by Crypto gear, which is 
not shown in our illustration, being placed between 
the friction clutch and the chain sprocket on the 
high-speed side. The reverse motion is also 





secured by Crypto gear, the action being obtained 
by a friction-band arrangement. In Fig. 16 we 
give a sectional view of the live axle. There 
is a continuous: nickel steel shaft on which the 
road-wheels, not drawn in, are mounted. One 
of the wheels, that on the left of the engraving, is 
keyed to this shaft; the balance-gear consists of 
pinions mounted on the sprocket, and engaging a 

ir of spur-wheels, one of which is keyed to the 
internal shaft and the other to the nave of the road- 
wheel. The other road-wheel is free to rotate upon 
the other end of the shaft. The shaft is enclosed 
in a tube to which the driven sprocket-wheels are 
attached. The axle runs on roller-bearings, which 
are fitted between the tubular sleeve and an outer 
casing to which the rear springs of the vehicle are 
attached. JBall-thrust bearings for taking end 
stresses are provided. The chains and sprocket- 
wheels are enclosed in casings. The arrangements 
for lubrication are well thought out. A pump 
worked from the longitudinal shaft forces oil into 
the crank shaft, which is drilled for the purpose. 
The lubricant is in this way conveyed to the crank- 
pin brasses, and then passing up small pipes on the 
connecting-rods, reaches the piston gudgeons. A 
small spray of oil is also forced from the same 
channel on to the cylinder walls and is taken up by 
the piston in its travel. 

e need not enter into other details of the 
mechanism, beyond saying that the finish and ap- 
pearance are of high-class ; but a word may be said 
about the arrangement of the engine in regard to 
the body. There is no bonnet placed in the 
usual position, but the driver’s seat and foot-board 
are arranged to hinge backwards, whereupon the 
whole engine is exposed ; the Griver’s seat and foot- 
board thus supplying the place of the bonnet. 
The arrangement is quite as handy as that usual 
with motor-cars ; in fact, the operation of raising 
the seat, which can be propped open, can, perhaps, 
be performed a trifle more quickly than the ordinary 
bonnet can be removed, and the engine is equally 
accessible. To get at the other parts of the 
mechanism the bottom of the car is constructed to 
lift up. We are informed that one of these cars 
has been subjected to a severe road test of 11,000 
miles, without any trouble of a serious nature being 
experienced. The price of the chassis complete is 
given as 700 guineas. The Lea-Francis type of 
chassis is also made by the Singer Company, of 
Coventry. 

This account of the Olympia Show has already 
extended to a length which makes it necessary we 
should deal briefly with the remaining car exhibits 
we are able to notice ; otherwise we shall have no 
room for the aquatic section. There were many 
large stands in the Exhibition we do not even 
mention, because we were unable to discover on 
them mechanical features not already known. No 
doubt we missed some details that might have been 
noticed with advantage ; but that was inevitable in 
so large and crowded an exhibition open for a few 
days only. It is not always easy to discover what 
there is new or interesting on some of the stands, 
for one cannot know by intuition, when mechanism 
is covered up by other parts ; and even when it is 
exposed, the purpose is not always clear at first 
sight. One has therefore to depend on guidance ; 
but this is not always forthcoming, especially 
when agents, and not manufacturers, are the exhi- 
bitors. The staff of fascinating young gentlemen 
who attend the fashionable agents’ stands—the 
band-box brigade—are a lovely sight; in their 
beautifully shiny tall hats, and an acre of skirts 
to their new frock coats. They may, possibly, be 
very good mechanics also, even though they smaok 
more of haberdashery than machine tools; but 
they never give the mere seeker after knowledge 
much chance of judging. Their scent is only keen 
for customers, and the fascinating smile lavished 
on a Persian-lamb collar fades into vacuity on the 
appearance of a note-book. Of course, the agents 
know best, and if they pay for stands—as we 
suppose they do—they have a right to look on them 
simply as annexes to the regular sales department : 
but in that case they need not complain if their 
‘novelties and specialities” remain unnoticed. 
Having mentioned this point, which is charac- 
teristic of other shows besides motor-car shows, we 
will return to the exhibits, of some of which we 
give a few brief particulars. 

Messrs. J. E. Hutton, Limited, of Shaftsbury- 
avenue, had a large stand, on which they showed 
the Hutton light car with a four-cylinder engine ; a 
70-horse-power Mercedes chdssis ; a 40 to 40-horse- 
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power Mercedes car that will seat seven persons, 
two seats being revolving arm-chairs ; and a 28. to 
32-horse-power Mercedes car. Other cars are also 
shown, and the firm have an interesting exhibit in 
the aquatic annexe to which we shall return later. 

The London Motor Garage Company, of War- 
dour-street, W., exhibited a sectional model of a 
Charron-Girardot and Voigt four-cylinder engine, 
and some ‘OC. G. V.” cars, which, having gained 
cold medals, their own special panegyrist describes 
as ** the very finest motor-car that France can pro- 
duce ” (see Circular). They also exhibited a Pipe 
chassis, ‘‘ which,” to quote the same authority, 
‘* was the cynosure of all expert eyes at the Paris 
Show.” 

The Duryea Company, of Coventry, showed a 
three-cylinder 15 -horse-power chdssis. In_ this 
design the engiae is horizontal and is placed far 
back, but a rather long chain is used. The valve 
gear is above the cylinders, and can be readily 
removed, so that the whole of the valves become 
accessible. There is forced lubrication and epicyclic 
change-gear. 

The Simms Manufacturing Company, of Kilburn, 
exhibited several of their motors and cars, but the 
most striking object on their stand was what was 
described as a ‘silver chdssis.” It was the most 
dazzling thing in the Show, but we imagine it was 
not all silver. Probably it was intended as an ex- 
hibit of what can be done in the way of ‘‘show 
finish.” The well-known Simms-Bosch magneto- 
ignition machines, which are met with in so many 
makes of cars, were also shown. 

Messrs. Panhard and Levassor, of 14, Regent’s- 
street, had a fine show, including a 50-horse-power 
four-cylinder engine chassis and some handsome 
cars. 

Messrs. Dennis Brothers, of Guildford, had also 
a large stand, on which were shown some fine 
motor-vehicles and a 20-horse-power chassis, besides 
delivery-vans. 

The Electromobile Company, of 7, Curzon-street, 
W., had on .exhibition several handsome electric- 
ally-driven carriages and an electromobile ambu- 
lance fitted for use by the St. John’s Ambulance 
Association. They also exhibited a landaulet 
of similar appearance, but driven by a 15-horse- 
power petrol-motor. 

The Anglian Motor Company, of Basil-street, 
S.W., also occupied one of the large stands in the 
middle of the Exhibition, on which they exhibited 
a 20 to 22-horse-power four-cylinder engine chdssis 
and various cars, amongst them being the Hallam- 
shire car, built by Messrs. Durham, Churchill, 
and Co., of Sheffield, which appears to be designed 
with a view to supply a trustworthy vehicle for 
touring, at a moderate price. 

Messrs. Charles Jarrott and Letts, of 45, Great 
Marlborough-street, had two stands, on one of 
which they showed the Crossley car, to which 
reference has already been made in ENGINEERING,* 
and on the other the Oldsmobile light car, also 
previously mentioned in these columns,t A vehicle 
of unusual type was also exhibited by this firm on 
another stand. It is a carriage constructed by the 
Dietrich Company, intended for what may be 
described as land cruising. There is a closed body, 
in the front part of which are placed four chairs. 
At night the chairs are made up so as to form two 
beds. There are also two folding-tables. The back 
part of the body is divided off by a partition with 
a doorin it. In this compartment there is a wash- 
stand, a dressing-table, a cupboard for linen, and 
a chest for boots. On the other side is an ice-box, 
two cupboards, a spirit stove, two drawers for 
table linen, and a safe for food. This compart- 
ment can also be used as a dark-room for photo- 
graphic purposes. 

The Clement-Talbot .Company, of Edinburgh- 
road, North Kensington, exhibited three cars and 
a 1(-horse-power chdssis. The design of the engine 
differs from the firm’s previous type in the cylin- 
ders following the prevailing fashion of being 
Separately cast. 

We will not pursue our enumeration of the 
diferent stands further ; to do so would be simply 
to reproduce the catalogue. There are many im- 


portant exhibits we have not noticed ; for instance, 
the fine show made by the Napier Company. 
Meny makes of cars that were shown have been 
d 
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ealt with in these pages on former occasions, 
aad there is therefore no need to repeat the par- 
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ticulars. For instance, the Siddeley chdssis was 
illustrated and fully described in our issue of the 
10th inst. (page 181 ante); whilst the 20-horse- 
power Brotherhood-Crocker car was illustrated and 
described in our issue of the 3rd inst. (page 146 
ante). Both these cars formed important features 
at the Show, The Wolseley car also was well 
represented, and this vehicle we have also dealt with 
on former occasions. We are alsoobliged, through 
limit of space, to omit reference to some of the 
heavier commercial vehicles that were shown ; but 
no doubt we shall be able to mention these at a 
later date. 

In the galleries there was. the customary dis- 
play of accessories usually seen at these shows. 
One side was devoted to tyres, where the 
well-known makes, such as the Dunlop, Palmer, 
Collier, Bates, ‘‘Sirdar,” and Michelin, were shown. 
Lamps, clothing, chains, components, and other 
things of more or less interest to motor-car 
owners were also exhibited. Amongst these 
were some speed-indicators which would doubt- 
less have proved interesting had we had an 
Yo agence of making adequate inquiries as to 
their merits. We may, however, make brief refer- 
ence to the speed - indicator manufactured by 
Messrs. S. Smith and Son, of 9, Strand, who are 
watchmakers to the Automobile Club. It has a 
centrifugal movement, the speed being regis- 
tered on a dial connected to the mechanism on 
the wheel by a flexible shaft. The dial is graduated 
up to 60 miles per hour, correct reading at the 
higher speeds being secured by the introduction of 
an auxiliary power which comes into play when 
25 miles an hour is reached, A mileage register 
working up to 10,000 miles has also been intro- 
duced, 

Tue Mortor-Boat Section. 

In the section devoted to motor aquatics at 
Olympia the boats, so far as we could see, contained 
motors all of the internal-combustion type, and 
mostly intended to run with petrol. As the popu- 
larity of this type of boat is extending so sapidy, 
probably at no distant time the industry will have 
reached to sufficient dimensions to have a show to 
itself. At first, it will be remembered, a display of 
motor-cars was an adjunct to a bicycle show, a few 
cars only being exhibited ; just as the boats are now 
supplemental to the cars. Nowa bicycle show is 
a very minor affair compared to a motor-car ex- 
hibition, and though the boats are never likely to 
rival the cars to the same extent, no doubt they will 
before long command suflicient interest to be able 
to stand alone. 

In the annexe at Olympia, where the aquatic 
section was placed, there was an interesting dis- 
play, but it can hardly be said to have been illus- 
trative of the a made by the petrol-motor 
as a means of marine propulsion, as no craft of 
any considerable size is shown, such as the 71-ft. 
53-ton motor auxiliary schooner Mollihawk IT., that 
Mr. Linton Hope designed for Mr. G. A. McL, 
Buckley. A description and illustrations of this 
vessel appeared in our issue of October 7, 1904.* 
It would be, of course, unreasonable to expect a 
vessel of such dimensions to be brought overland 
and shown in an exhibition; and it is to be re- 
gretted that a suitable building cannot be found 
near the Thames where a marine motor show 
could be held, so that larger craft could be dis- 
played afloat, and trial runs given with various 
descriptions of vessels. Whether, in the absence 
of a suitable building, it would be possible to rent 
a piece of land and erect temporary structures is a 
matter that we leave to those more experienced 
in the show business than we are to decide. Light 
galvanised iron roofs would be sufficient to keep 
out the weather ; and such an exhibition should be 
held in the summer, probably about the time of 
the Henley Regatta, and before the London season 
was over. When one remembers the large sums of 
money spent on stands at exhibitions of this nature, 
and the extensive capital sunk in the motor yacht 
and boat business—and such a show need not be con- 
fined to motor-boats—the cost of roofing would not 
appear a prohibitive tax. An exhibition of this 
nature, | yr saan! organised, would be one of the 
events of the season as a summer féle, and a very 
different thing to the crowded winter shows held 
under a roof. If the land necessary could be 
acquired at Richmond, that would probably be the 
best locality. There is an excellent train service 
communicating with all parts, whilst the broad 
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reach. between Petersham Eyot and Eel-Pie Island 
would afford room for trial runs of the boats. The 
half-tide weir below Richmond preserves a fair 
depth of water for small boats at all times of the 
tide. No doubt there is the drawback to a summer 
show that it comes too late to book orders for the 
current season ; that is serious, for we recognise 
the impatience of children, of. all ages, to get their 
toys to play with at once ; however, the objection 
might be more than counterbalanced by the advan- 
tage of showing boats afloat, enticing custom by 
their performance in their natural element. 

As previously stated, Messrs. J. I. Thornycroft and 
Co., of Chiswick and Southampton, made the most 
important contribution to the Olympia Show; and 
this remark also applies to the aquatic section. 
Their torpedo ral was the most notable craft 
in the annexe, and the pleasure launch they ex- 
hibited—the Nina—was also of considerable interest 
as an admirable specimen of its class, The same 
firm also showed marine petrol motors of the type 
we recently illustrated (see page 149 ante). 

On a neighbouring stand, Messrs, J. E. Hutton, 
Limited, 81, Shaftesbury-avenue, exhibited a 
35-ft. river launch, La Coquette, designed b 
Messrs. Linton, Hope, and Ov., and fitted wit 
a 10 to 14-horse-power four-cylinder Panhard 
motor. Messrs. H. S. Hansen and Co., of East 
Cowes, are the builders, and they have translated 
Mr. Hope’s beautiful design into a construction 
worthy of their reputation. It is satisfactory. 
to see competent naval architects taking up 
the designing of these craft, for there appears 
to have been a pretty general opinion that the 
shape of the hull is of little consequence so long 
as power enough is crammed into it. How falla- 
cious this view is we need not point out. Those who 
know the close study and many careful experiments 
made by the firms of Thornycroft and of Yarrow 
in order to secure the best model for speed, will 
understand that every motor-maker does not know 
quite enough to design a hull of highest efficiency for 
high-speed work. r. Linton Hope is well known 
in the yachting world as having been most success- 
ful in designing winners in the smaller class of 
racing yachts, and the skill he has shown in sailing- 
craft not deserted him with power-boats. The 
speed of this boat, which, by-the-bye, is not a 
racer, is 9} miles an hour; but we are not sure 
whether she has yet been tried. She is 6 ft. wide, 
and 2 ft. draught. She has a superstructure 
cabin, and the Thornycroft stern; the shaft is 
slightly inclined, the engine being placed forward, 
and the screw under the flat bottom aft. 

The interesting point about the engine is that it is 
fitted with a Chenier-Lion carburettor, by means 
of which petrol, paraffin, or solid naphthalene can 
be employed as fuel; in fact, all three are used 
in ordinary practice, but the two former only for a 
very brief space of time, as will appear. The 
naphthalene is taken in its usual form of solid 
balls and placed in a receptacle above the car- 
burettor, from whence the balls fall through an 
opening in the bottom into another receptacle or 
hopper. Two mechanical valves are fitted on to 
vertical stems and pass up into the receptacle. 
They are caused to rise or fall as the supply of 
naphthalene varies. The object, of course, is to 
keep the feed constant, so that the carburettor 
may not be overcharged and become flooded, From 
the hopper the balls fall into a melting-chamber, 
which is heated by the exhaust from the 
engine. The liquid naphthalene is then drawn 
into the cylinders by the suction stroke of the engine, 
being atomised at the same time, and the air needed 
for combustion is also drawn in with it, passing 
in round the nozzle of the injector used. On first 
starting, with all cold, when, of course, the naph- 
thalene is in the solid state, the engine is run with 
petrol for a minute or so; and after that, paraffin, 
or any ordinary vy Mp is used for about another 
ten minutes. By that time enough naphthalene is 
melted to continue the work. If the engine has to 
stand, it will retain heat enough for about half-an- 
hour to keep the naphthalene liquid. 

We have not yet had an opportunity of seeing this 
device at work, our description being written from 
information supplied to us by the representative of 
the inventors at the Exhibition. The two chief 
advantages claimed are safety and economy. We 
understand that to run this boat with petrol would 
cost about 1s. 6d. an hour, whilst the corresponding 
charge for naphthalene would be from 5d. to 6d. The 
solid fuel giving off no vapour, there would be no 





danger of explosion when it-is carried in bulk. The 
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recent lamentable disaster on the submarine-boat 
A 5 brings the question of safety from explosion 
prominently forward. Those who have tried to 
introduce petrol-motors for the cutters and pin- 
naces carried by ships of the Fleet, or for such 
craft. as Messrs. ornycroft’s torpedo launch 
Dragon Fly, shown on a stand adjoining, know 
how strongly adverse many naval officers in high 
position are to introducing so volatile a liquid as 
petrol on board a man-of-war. Remembering the 
store of very sensitive combustibles each fighting- 
ship has to carry in these days of high explosives, 
the objection may ap at first sight hyper- 
critical; but the recent sad accident certainly 
supports the views of the objectors. If, by the 
Chenier - Lion device, the obstacles that have 
hitherto stood in the way of the adoption of 
napthalene for internal - combustion engines have 
been overcome, then it may be that this form of 
carburettor with its solid fuel will prove a solution 
to the difficulty, and allow the military advantages 
of the internal-combustion motor to be obtained in 
conjunction with war vessels. The very small quan- 
tity of petrol needed for starting might be robbed 
of its dangers by due precautions. Further experi- 
ence with the invention will, however, be needed 
before an opinion as to its desirability can be formed. 

Messrs. Perman and Co., of 29a, Charing Cross- 
road, exhibited a 28-ft. mahogany launch, the hull 
by Messrs. White Brothers, of Southampton, and 
fitted with a four-cylinder Delahaye 16-horse- 
power motor. The speed of this boat is given 
at 10 miles an hour. The price was stated to 
be 3001. complete. There was also shown on the 
same stand a 30-ft. bright mahogany cabin launch 
with a 24-horse-power Delahaye engine, the speed 
being given as 14 miles an hour, and the price as 
5001. A point about these engines is the provi- 
sion made for examining the working parts. In 
Figs. 17 and 18, page 242, we illustrate the plan 
adopted as exhibited at the Show by a 12-horse- 

wer motor. Fig. 17 shows the engine in 
its normal position as it would stand in a boat on 
its bearers ; Fig. 18 shows it open for examination. 
The crank-chamber is divided as shown, the 
crank-shaft bearings being carried in the upper 
part. By taking out a few bolts and disconnecting 
the crank-shaft and connections, the whole engine 
can be tilted up on hinges provided, the mecha- 
nism being conveniently exposed for inspection and 
repairs, Naturally, such heroic measures for 
examination can only be resorted to in the case of 
those small engines that can be ‘‘ man-handled,” 
and also when there is plenty of room sideways ; 
but to secure the great virtue of accessibility—the 
importance of which increases in inverse ratio to 
the bigness of an engine—is certainly worth a good 
price. The motor is controlled by the throttle, and 
the astern movement is effected by epicyclic gear. 
A 50-horse-power four-cylinder Delahaye engine 
was also shown on this stand. 

The Launch Motor Company, of Devonshire 
Boat-House, Chiswick, exhibited a well-built river- 
launch on an adjoining stand. This boat has been 
constructed by F. Maynard, of Chiswick, and is 
one of a type which has become very a oy on the 
Thames within the last year or so, having almost 
ousted the small steam-launch so common in past 
times. In Fig. 19, page 243, we illustrate a similar 
boat to that exhibited, but about 2 ft. shorter. 
The boat that was shown is 21 ft. long and 5 ft. 
wide, dimensions that would have been uncom- 
fortably small for a steamer, but which allow fair 
accommodation for a petrol-driven craft. It is one 
of the great virtues of this form of internal-com- 
bustion motor, especially in smaller craft, that the 
machinery takes up so little room, and the absence 
of a heat-diffusing boiler, together with the com- 

tive cleanliness of the motor, enables nearly 
the whole boat to be utilised for passenger accom- 
modation. The vessel we now describe has a single- 
cylinder Lozier motor, which will drive her at a 
speed of seven miles an hour in still water, with 
eight persons on board, the consumption of petrol 
being about three pints per hour. The hull is of 
mahogany, and the boat complete was priced at 
1501 


The motor is of the two-stroke cycle type, a 
description of internal-combustion engine by no 
means new, but as it to be coming into 
extensive use for small boats, we give in Figs. 20 to 
22, page 243, three sectional views of the Lozier 
motor, These illustrations show three positions of 
the piston, and by means of them the cycle of opera- 
tions can be explained. In Fig. 20 the piston is 
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near the top of its stroke; in Fig. 21 it is at the 
bottom position ; and in Fig. 22 it is descending, 
but very near the bottom end of the stroke. There 
are, as will be seen, no valves, the admission and 
exhaust ports being opened and closed by the 
movement of the piston, which is single-acting. 
The petrol vapour is drawn from the carburettor 
into the enclosed crank-chamber B and space 
beneath the piston. This is effected by the upward 
stroke of the piston, which creates a partial vacuum 
and supplies the equivalent to the suction-stroke 
of a four-cycle engine. The orifice through which 
the vapour is drawn in is shown at A in Fig. 20, and 
is behind the crank. As the piston descends on 
the downward stroke, a check-valve in the inlet 
orifice from the carburettor closes, and the charge of 
vapour is compressed sufficiently to cause it to flow 
into the cylinder when the passage between the 
crank-chamber and the cylinder is opened. This 
is effected by the further downward travel of the 
iston, as shown in Fig. 21, in which the piston 
is at the bottom of its stroke, and the gas is 
flowing into the combustion-chamber D through 
the admission port C. At this time both the 
admission port and the exhaust port are open, and 
it might be sup that this would lead to a loss 
of the combustible mixture, which might pass away 
directly to the exhaust. It will be noticed, how- 
ever, by reference to the third illustration, that, 
owing to the exhaust orifice being placed somewhat 
higher than the admission port, the piston uncovers 
the former first, so that the spent gases have more 
time to escape. There is also fitted on the piston 
a baffie-plate G which deflects the combustible 
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mixture up into the top part of the cylinder which 
forms the combustion-chamber. Both the admis- 
sion and exhaust ports are open for a very brief 

riod—only so long as the piston is making the 

t; part of the downward stroke and the first part 
of the upward stroke—-and it is claimed that, by 
reason of the deflection plate, the explosive mix- 
ture cannot follow the spent gases into the exhaust 
port, as the latter is closed before there is time for 
any of the combustible mixture to escape. The cycle 
of operations is, therefore, as follows :—Starting 
with the piston at the top of the stroke, and the 
combustion-chamber charged with gas and air, as in 
Fig. 20, the mixture is exploded by the electric spark 
at the point E. The piston then descends, doing 
useful work, and at the same time the charge, which 
has been drawn into the crank-chamber, is initially 
compressed. When the piston has descended far 
enough to uncover the exhaust port F, eduction 
takes place. Further downward travel of the piston 
opens the admission port C. The piston then 
ascends, closing the admission and exhaust ports. 
The remaining part of the upward stroke effects the 
compression of the combustible mixture, and draws 
a fresh supply of gas into the crank-chamber. This 
completes the cyele. 

The advantage of this type of engine is evidently 
its simplicity. The absence of valves and their con- 
trolling mechanism is certainly a great point gained, 
and one that will especially recommend itself to 
amateurs who desire to be their own engineers. 
The two-stroke cycle requires more fuel than 
the four-stroke cycle of Beau de Rochas, but for 
small pleasure boats the expense entailed would 
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, . . APS . 7 7 _ON-TRENT. every other stroke, in place of one out of four. In 
CONSTRUCTED BY MESSRS. J. 8. HALL AND CO., LIMITED, NEWARK-ON-TRENT any zens three pinta of petrol to terry sight pottine 
(For Description, see Page 248.) 7 miles does not involve extravagant expense. 
The absence from the motor of outside working 
rts requiring lubrication is also a point of some ! 
importance for pleasure launches, as it makes the 
Fug.3. engine less of a terror to people not dressed in 
overalls. The engine necessarily being of the 
enclosed type, or lubrication is wal for the 
crank-beari e method of oiling the cylinder 
is illustrated in Fig. 23. As will be seen, the 
cylinder is water-jacketed on the sides and cover, 
and provision is made in the cylinder-casting for 
the introduction of two ciling-ducts, as shown, 
these being in communication with the drip-cup in 
the manner indicated in the diagram, |The action is 
as follows :—The passage B in the cylinder-walls is 
on a level with the exhaust port A, and when 
eduction takes place, a part of the exhaust pressure 
passes through the e B, and forces a small 
quantity of oil, which has collected in the vertical 
e ©, between the two piston-rings D, D. 
ere is 3 valve at E which is forced forward by 
a spring, thus opening the passage C to the supply 
of oil ; but when the exhaust ure comes upon 
the valve, the latter is driven ery to the position 
shown, and Dap rh the oil being forced back into 
the cup. device is ingenious, and it is said to 
answer admirably, giving a constant and sufficient 
iston lubrication without fear of*flooding the cy- 
inder—one of the most fruitful sources of nuisance 
owing to pungent unconsumed being given off, 
| both in petrol-driven boats and motor-cars. 
2 5 There are some other points of interest about the 
Lozier engine ; but we must reserve our. 5 for 
a few words about the shape of the hull. is we 
understand from Mr, Maynard he has founded on 
a experiments made by the Lozier peg wer who 
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BIS both build boats and make engines at their works 
at Plattsburg, on Lake Champlain, in the State of 

= New York. In Figs. 24 and 25 we give views of 

n the bottom of two 25-ft. boats, Fig. 24 shows the 
v ordinary counter stern type which, ether with 
oa? the transom stern, is usual for small launches. 
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In Fig. 25 is shown what is known as the ‘tor- 

o” stern, and it reminds one strongly of the 
drift-net boats of the West Coast of Scotland ; but 
naturally there are not the extremely full buttock 
lines needed by the fishermen to carry their weight 
of nets and fish aft, although it may be remembered 
the weights are most conveniently placed when near 
the stern in these motor-boats. The greater area of 
water plane of the ‘‘torpedo” design on a given 
length over all will be apparent from the illustrations; 
and the full after body would prevent the boat set- 
tling by the stern, either through the action of the 
screw and the wave-making resistance, or through 
weight aft. There is a difference of draught of 
5} in. between the two, the counter stern model 
drawing 22} in., and the ** torpedo ” design 17 in. 
There is also said to be a considerable gain in speed 
fora given power, and better sea-going qualities, 
in favour of the latter model. 

On the same stand are shown a four-cylinder, four- 
cycle, 55 horse-power marine motor by the Lozier 
Company, and a two-cylinder 20- horse - power 
engine. The former runs at 500 revolutions at 
full speed, and can be reduced to 80 revolutions. 

Messrs. J. W. Brooke and Co., of Lowestoft, 
offered contributions of considerable interest to 
yachting men in the little motor vessels suitable 
for yacht’s boats, for hoisting to davits, which they 
exhibited. There was a carvel-built mahogany gig, 
18 ft. long and 4 ft. 10 in. wide, driven by a three- 
cylinder 14-horse-power motor, the s being 9,5 
knots. It is a fascinating little vessel for those who 
like machine-driven boats, and, used for exploring 
creeks and rivers, might give almost as much 
pleasure as the yacht itself. Thesternward motion 
was secured by a Meissner reversing props. 
The price marked was 245!. There was also shown 
a 16-ft. clinker-built spruce dinghy, with a Brooke 
single-cylinder 4-horse-power motor. The width 
of this boat is 4 ft. 6 in., and the speed 6} to 7 
miles an hour. The propeller has reversing blades. 
This boat would form a useful tender to a sailing 
yacht of moderate size. The price marked was 
951. On the same stand was shown a four- cylinder 
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: 18-horse-power Brooke motor, of the four-stroke cycle 

Y psi type. This oe is fitted with a Brooke carburet- 

IE s tor, which we illustrate in Figs. 26 and 27, page 243. 

f NN eb The air for combustion enters at an aperture marked 
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B and passes over a nozzle A,, in which a jet of 
trol is regulated by a float-chamber marked A. 
he explosive mixture passes through an annular 
iston D, and from thence through the outlet F on 
its way to the engine. A leather diaphragm D, is 
connected to the piston, the latter being kept open 
by a spring E, the desired tension of which is 
obtained by a screw. When the engine is at work, 
a partial vacuum is created by the suction-stroke 
in the pipe F, and actuates the leather diaphragm. 
By increased speed of the motor the suction will 
be of greater power than the strength of the spring, 
and the diaphragm will be drawn forward, and this 
will act on the piston, thus reducing the gas supply. 
There is a rod E for putting the mechanism out of 
action when ante 3 It will be seen that this 
form of carburettor also acts as a governor. 

Messrs. Brooke also showed some interesting 
models of racing motor-boats. Baby I. is a vessel 
25 ft. long, 5 ft. 1} in. beam, and is propelled by a 
three-cylinder 14-horse-power motor. Hers is 
12 knots, and she consumes one gallon of petrol per 
hour. Several prizes have been won by this boat, 
which is a well-known racer. Another boat, 
Baby II., is under construction, and is to be larger, 
more powerful, and a faster baby than her elder 
sister. She will have a 70-horse-power four-cylinder 
engine. A model was also shown of a 36-ton 
15U-horse-power cruising yacht. She has a pressure 
feed obtained from the engine exhaust for purposes 
of safety. The firm are also building a 40 ft. by 
4 ft. 6 in. racer, to be fitted with a 200-horse-power 
engine, for the purpose of competing for the Inter- 
national Cup in the forthcoming races in France. 
Both boats and engines are constructed at the 
firm’s works at Lowestoft. 

Messrs. 8. F. Edge, Limited, exhibited a 40 ft. 
river launch of such splendour that we cannot 
imagine anyone having the heart to take it out in 
the open air. It has a 10-horse-power four-cylinder 
Napier motor, in a glass case, which would drive it 
at over 12 miles an hour, if the extravagance of 
putting it in the water were ever contemplated. The 

ull, which, like the engine, is a very fine piece of 
work, is by Mr. S. E. Saunders, of Cowes and 
Goring-on-Thames. It has three skins, of cedar or 
mahogany, which are sewn together by copper 
wire, and have water-proof material between them ; 
the total thickness is 2 in. The displacement is 
said to be 26 cwt., of which the hull supplies a little 
under lton. The fittings are also by Mr. Saunders ; 
and they are fittings about which the gentleman in 
charge might fitly express himself with enthusiasm. 
All the metal-work is silver-plated, even down to 
the propeller-shaft; the deck, forward and aft, 
and the coamings, are of polished wood of rose- 
colour ; silver stanchions support a silken canopy ; 
there is an ebony steering-wheel ; and, in place of 
common thwarts, or side-benches, there are sump- 
tuously-upholstered revolving arm-chairs (‘‘ fit for 
any drawing-room,” we are told), which it would 
be gross cruelty to expose to a shower of rain, 
much more a dash of salt water. No wonder 
such a resplendent craft is described as being 
‘** worthy to grace the motor-boat house of the 
highest in the land.” 
aving recovered our presence of mind after the 
contemplation of such splendour, we turned to 
another craft of less dazzling appearance, which 
was placed near by on the stand of the Neptune 
Motor- Manufacturing Company, of 318, King- 
street, Hammersmith. It was a 16-ft. clinker- 
built dinghy propelled by a single-cylinder petrol- 
motor, and would cost but a small fraction of what 
would doubtless have to be paid for its magnificent 
neighbour. The width is 4 ft. 6in., and the 
draught 18 in. With 4 horse-power developed its 
speed would probably be about 6 miles an hour. 
he reverse motion of the propeller to go astern is 
by a positive clutch on the shaft, and this worked 
very easily at the Exhibiticn, when the engine was 
turned by hand. As the lever is pulled over, a 
friction-clutch, through which power is conveyed 
to the screw, is released, and the reversing-clutch 
is put in gear by the same motion. The engine is 
water-cooled, and the ignition is high tension. The 
propeller is of manganese-bronze, and the total 
price of the boat is 75 guineas. 

The Wolseley Motor Company, of Birmingham, 
exhibited two good-looking boats: one 30 ft. with 
an 18 to 24 horse-power engine, and a 20-ft. boat 
with a two-cylinder 8-brake-horse-power engine. 
These engines are designed on the same general 
ea. as those fitted in the Wolseley motor- 
car. There was also shown on the same stand a 





60-horse-power four-cylinder vertical launch-motor. 
These engines have cylinders of 6-in. bore by 7-in. 
stroke, and are designed to run at 700 revolutions 
per minute. The weight complete, including fly- 
wheel, is 15 cwt. Half-compression cams are fitted 
to ease the starting effort. Perhaps the most 
interesting exhibit on this stand was a six-throw 
crank-shaft, with two of the pistons and piston-rods 
attached, belonging to a 140-horse-power motor, the 

istons being 9 in. in diameter with a 10-in. stroke. 

his crank is a fine example of work, and was made 
by Messrs. Vickers Sons and Maxim. Other pistons 
of large petrol motors were shown, one of 12 in. 
diameter, similar to those fitted in the 1400-horse- 
power (at normal running) 16-cylinder engines of 
the submarine torpedo-boats of the A class in the 
Royal Navy. There are five spring rings below 
the gudgeon pin. There was also an 8}-in. piston 
for a 90-horse-power four-cylinder engine intended 
for one of the self-propelled railway coaches now 
running in the Scarborough district. We may add 
here, though perhaps a little out of place, that the 
Wolseley Company, in addition to their stand on 
which they show motor-cars, near the centre of the 
Hall, exhibited some heavy vehicles also, including 
a two-ton lorry, a one-ton van, and a single-deck 
omnibus. There are, however, one or two of 
the heavy vehicles which are worthy of attention, 
but which it would not be possible to deal with in 
this notice, though we hope to return to them later. 

Messrs. Cloud and Nichols, of Strand-on-the- 
Green, Kew Bridge, showed a carvel-built mahogany 
launch, 23 ft. long by 5 ft. wide, and propelled by 


a two-cylinder four-stroke-cycle motor of 5 brake | 7 


horse-power. There is epicyclic reversing-gear, 
and the speed was stated to be 9 miles per hour. 
This is a good-looking boat, at the moderate price 
of 1751. 

The Mitcham Motor Company, of Cowes, exhi- 
bited a 15-ft. clinker-built yacht’s launch with a 
4-horse-power double-cylinder two - stroke - cycle 
motor. They also showed a four-cylinder 14 to 
16 horse-power motor of the same type, besides 
other motors of smaller size. These engines are 
of the valveless order, and apparently work on a 
similar principle to the Lozier motor already 
described. 

The Simms Manufacturing Company, of Kilburn, 
showed a 16 ft. by 5 ft. clinker-built dinghy fitted 
with a 3$-horse-power single-cylinder motor, the 
price being 951. complete, and the speed 6 miles 
an hour. There were also exhibited several sets 
of Simms motors for marine work. 

The Kensington Motor-Boat Company, of Avon- 
more-road, West Kensington, exhibited a four- 
cylinder engine, which can be run with either 
paraftin or petrol, and wil] develop 30 horse-power 
at 1050 revolutions per minute. The cylinders are 
4}in. in diameter with a 5 in. stroke. The engine 
is an interesting one, and we hope to make refer- 
ence to it again. 

Although there were many other exhibits in the 
Olympia Show to which we might have made re- 
ference withadvantage had space permitted, we must 
now bring this notice to a close, as it has already 
far exceeded the length we contemplated for it. 
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An interesting example of hoisting machinery 
applied to a rather unusual purpose is shown in Fig. 1, 
page 246, and Figs. 2 to 5, page 247. The plant consists 
of a vertical elevator, serving every floor of a six- 
story warehouse, and arranged to convey articles, 
such as frozen carcases of mutton, barrels of butter, 
&c., from any floor of the building to any other floor, 
at the rate of 700 per hour. The elevator is formed 
by a pair of endless chains, with malleable iron links, 
oe ree sprocket-whecls at the top and bottom 
of the building, the pair at the bottom being driven 
by means of worm-gearing from an electric motor. 
At intervals the chains are connected together by a 
sort of cradle, the end plates of which swing freely 
from special links in the chains, as shown in Fig. 1. 
The lower ends of each pair of plates are connected 
by a bar carrying six YY -shaped brackets, which are so 
proportioned as to suit the shape of the carcases or 
other objects which have to be conveyed. The 
cradle thus formed always maintains a_ vertical 
position, its suspending pins rotating in the links 
of the chain as the latter goes round the sprocket- 
wheels at the top and bottom of the lift. On 
each floor, at the floor level, between the ascending 
chains are sets of arms, upon which the carcase 
or barrel to be hoisted is placed. The forks forming 
the bed of the cradle pass upwards between these arms 
and lift off the carcase, which is then carried upwards. 
The delivery is effected from the descending side of 





the hoist, the cradle ing down between sets of 
arms, upon which the object is left as the cradle con- 
tinues its downward course. The delivery arms are 
inclined at a suitable angle, so that the article will 
slide off out of the way, different sets of arms being 
used for sheep and barrels, on account of the greater 
inclination necessary in the former case. 

Every set of arms, whether for loading or unloading, 
can be turned into a vertical position, so as to be out 
of action. Levers for this purpose are provided, which 
work the two halves of each set simultaneously. These 
levers can be seen in Fig. 2, in which both the loading- 
arms and the two sets of delivery arms on the third 
and fifth floors are shown in their working position, 
all others being raised out of action. Fig. 4 shows 
a plan view of the cradles passing between the loading 
and delivery arms, and Fig. 5 a plan view of a pair of 
loaded cradles with the arms out of the way. 

We understand that these hoists have been used 
for some time for raising carcases, casks, and boxes, 
and have proved perfectly efficient and reliable ma- 
chines. They are made by Messrs. J. 8. Hall and Co., 
Limited, Newark-on-Trent, and the example illustrated 
was supplied to the Northern Counties Ice-Making and 
Cold Stores Company, Limited, Newcastle-on-Tyne. 








NOTES FROM THE NORTH. 
Gt ascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday, when the 
pig-iron market opened, the tone was steady, but on the 
whole the amount of business was moderate. In the 
forenoon Cleveland warrants changed hands at 47s. 11d. 
and 47s. 114d. cash, 48s. 1d. one month, and 48s, 3d. 
three months. During the afternoon Cleveland warrants 
gained a little strength, and the cash price was 48s., 
while the forward quota‘ion was 48s. 2d. one month. 
ematite was offered at 57s. 3d. one month. Friday 
morning saw a considerable improvement in the 
market, and although the prices were irregular, the 
activity was very welcome. Cleveland warrants were 
dealt in at 483. 2hd. cash, but most of the turn- 
over of 25,000 tons was in forward iron. Opening at 
483. 3d. one month, it rose to 48s. 6d., eased to 483. 44d., 
and then advancing again to 48s. oid. declined to 48s. 34d. 
Three months iron to the extent of 1000 tons was done at 
483. 44d to 48s. 6d., with closing buyers at 48s. 5d. In 
the afternoon the tone was easier, and the market much 
quieter, only some 5000 tons Cleveland warrants changing 
hands. The ne were 47s. 114d. cash and 48s. 2d. 
one month. n Monday forenoon the market was again 
quiet, but steady, and Cleveland warrants were done 
at 47s. 10}d. cash and 48s. 14d. one month, with buyers 
over at 48s. 3d. three months. Hematite iron was offered 
at 56s. 11d. cash. The turnover was 1500 tons. At the 
afternoon session the tone was again steady and the busi- 
ness a little better, although the morning’s prices for Cleve- 
land warrants held Forward iron was also done at 
483. 3d. to 483. 4d. three months, and the total turnover 
of Cievelands was 5000 tons. Standard foundry iron 
fluctuated between 48s. 14d, 48s. 3d., and 48s. 24d. three 
months, and 2500 tons were done at these prices, while 
500 tons of hematite iron changed hands at 57s. one 
month. Tuesday was little better than the previous day, 
the business again being small, but the tone remained 
steady. Cleveland warrants were done in the forenoon 
at 47s. 114d. cash, 48s. seven days, 48s. Ojd. sixteen 
days, and 48s. 44d. three months, the sales being 
2500 tons. A similar quantity of Standard foundry 
iron changed hands at 48s. 3d. three months, and 500 
tons of hematite also changed hands, the price being 
56s. 9d. cash. The tone was a shade easier in the after- 
noon, and the turnover of Cleveland warrants was 6000 
tons. The business was done at 47s. 11d. cash, 483. 14d. 
one month, and 48s. 4d. three months. When the market 
opened this morning (Wednesday), the tone was very 
strong, and prices advanced. Cleveland warrants opened 
firm at 483, O4d. cash, then touching 48s. 2d., eased to 
48s. 1d., but recovered to 48s. 24d. at the close, and for- 
ward iron changed hands up to 48s. 5d. one month, and 
from 48s. 5d. to 483. 6d. three months. Standard 
foundry iron was dealt in at 48s. 5d. three months. 
The turnover was about 25,000 tons. In the after- 
noon the market was less active, and the prices 
were slightly easier. The turnover was 6000 tons, and 
the prices at which Cleveland warrants were done were, 
48s. 2d. cash, 48s. 44d. one month, and 48s. 6d. two and 
three months. About 1000 tons of the above quantity 
was done at this latter figure. The market quotations 
for warrant and makers’ iron are:—Clyde, 58s. 6d. ; 
Gartsherrie, 59s. ; Summerlee, 59s. ; Langloan, 64s. 6d.; 
Coltness, 65s.; Calder, 59s. (all shipped at Glasgow) ; 
Glengarnock (shipped at Ardrossan), 58s. 6d.; Shotts 
(shipped at Leith), 59s. Gd.; Carron (shipped at Grange- 
mouth), 59r. 


Sul of Ammonia.—The sulphate of ammonia 
market still keeps very quiet, and not much business 
is taking place. e last quotation of 13. 5s. is still the 
current price, and nothing better is being got except for 
very small odd lots. 


Scotch Steel Trade.—The fortnightly meeting of the 
Scotch steel-makers was held in Glasgow yesterday fore- 
noon, and it was again decided that the present official 
list of prices should remain unaltered. Business gene- 
rally in the trade is at present exceedingly good ; some of 
the works are booked well ahéad, and are just now 
turning out more steel than they have done for some con- 
siderable time back. Hematite is being delivered quicker 
than it is being produced, and therefore stocks are 
being depleted. If the present activity continues for 
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a month or two, the big accumulations reported by 
makers at the beginning of this year will, by that time, 
have almost disappeared. Steel-makers report that, at 
the present prices, they are all doing well. Several 
good orders have recently been placed with locomotive 
builders, and this has helped the steel trade locally. 


Scotch Coal Trade.—The Scotch export trade of this 
article is at present in a very satisfactory condition. 
The returns for last week show that Gl w exported 
7557 tons more coal than in the corresponding period of 
last year. The largest increase is, however, from the 
East Coast towns of Leith, Grangemouth, and Methie. 


Clyde Shipbuilding.—The local shipbuilding trade still 
continues to show improvement, and several new orders 
have been booked within the last week. It is reported 
that Messrs. Raeburn and Verel have contracted with a 
firm of shipbuilders for a steamer of fully 8000 tons carry- 
ing capacity. This firm pay sold a new steamer 
which had been built for them by Messrs. Napier and 
Miller. Limited, Yoker.—Messrs. Ferguson Brothers, 
Port Glasgow, have had an order placed with them by the 
Midland Railway Company for a powerful twin-screw 
combined passenger, towing, and salvage steamer for ser- 
vice at their port at Heysham. 


Institution of Shipbuilders and Engineers.—The fifth 
eneral meeting of the 48th session of this Institution was 
held last night, Mr. Hall Brown, vice-president, in the 
chair. On behalf of the committee appointed some time 
ago to consider the question of better accommodation for 
the Institution, Mr. C. P. Hogg Ky that after pro- 
tracted negotiations with the Royal Philosophical Society 
a definite recommendation had been agreed to. From the 
first the committee had realised that they had either to 
acquire the existing building or sell their re in it 
and look out for new premises, The Philosophical 
Society were now; subject to the approval of members, 
willing to give the Institution 4000/. for their share, and 
the Council had decided to recommend that the offer be 
accepted. At the close of the session the Institution 
would have about 3000/. in hand, so that altogether there 
would be 7000/. for the purpose of providing the new 
accommodation. The discussions were concluded on Mr. 
Edwin Kenyon’s paper on ‘‘ The Transmission of Power 
by Ropes,” and Mr. Alexander Melencovitch’s paper on 
‘Multiple Steam-Turbines.” Dr. J. Bruhn’s paper on 
“Methods of Estimating the Strength of Ships,” was 
read by the secretary, and Mr. John Riekie contributed 
a paper on ‘* The Compounding of Locomotive Engines.” 








Royat AGricutturaAL Socirzety.—The Royal Agricul- 
tural Society have issued the prize-sheet for live-stock, 
oultry, produce, implements, &c., for the show to 
be held from June 27 to 30 on the society’s permanent 
show-yard at Park Royal, Willesden, N.W. All applica- 
tions by intending exhibitors have to be addressed to the 
Secretary, 13, Hanover-square, W. 





Cusa.—An illustrated pamphlet is published by the 
United Railways of Havana, Cuba, Villanueva Station, 
Havana, describing a number of places of interest in the 
island, Plans of the chief town and a map of Cuba are 
also given. Cuba will probably soon become a much- 
frequented tourist resort, seeing that it lies but at three 
days’ distance from New York. It is said to be, at the 
present time, one of the healthiest countries in the world; 
this would be borne out by the statement that last year 
the death-rate in the whole island was 15 per 1000 only, 
and in Havana 20 per 1000. 





Tur Tyxe.—The revenue of the Tyne Improvement 
Commission last year amounted to 413,467/., or 4309/. 
more than in 1903. Last year beat the record, as 1903 
had, in its turn, surpassed all predecessors. The expendi- 
ture of the Commission last year was 294,699/., or 10,3792. 
less than the corresponding expenditure for 1903. The 
surplus revenue for 1904 was, accordingly, 118,748/., or 
14,6871. more than the surplus for 1903. - The expenditure 
on capital account last year was 170,054/., and‘the in- 
debtedness of the Commission stood at the close of the 
year at 4,505,827/., or 45,837/. more than at the close of 
1903, The unexhausted borrowing -powérs of the Com- 
mission at the close of 1904 were 24: 731.:°The quantity 
of material raised by dredging“and coriveyed to sea last 
year was 2,412,032 tons, or 183,743 tons more than the 
quantity raised in 1903. The cost of dredging was 4.42d. 
per ton last year, as compared with 5.14d. per ton in 
1903. The shipments of coal and coke’ last year were 
15,802,406 tons, or 44,791 tons more than the correspond- 
ing shipments in 1903, 





AUTOMOBILE CompRESsSsED - Ain Carpgt - CLEANING 
‘LANT.—Tilghman’s Patent Sand-Blast Company, Li- 
ited, of Broadheath, near Manchester, have just com- 
‘ted an automobile compressed-air carpet-cleaning plant, 
ted with a Gardener petrol motor giving 20 brake Con. 
ower at 600 revolutions per minute ; this is of sufficient 
wer to compress 110 cubic feet of free air per minute 
a pressure of 60 lb. per square inch, when driving the 
‘mn pressor, and propelling the lurry at a minimum speed 
! 3 miles per hour up a gradient of lin 9. The air-com- 
vressor 18 of the vertical double-cylinder single-acting 
‘spe, having water-cooled cylinders 9 in. in diameter, 
\itha 6-in, stroke, and designed to run at 300 revolu- 
‘ons per minute. The air-receiver is 4 ft. long by 18 in. 
in diameter. The change-speed -box is arranged 
under the frame of the Terry, ‘ad is designed to give 


‘orward speeds of 3 to 6 miles per hour, and a backward 


speed of 3 miles per hour. The motion is transmitted 
irom the engine to the gear-box through three steel 
from the counter-shaft to the road wheels 
roller chains 2 in. pitch. 


wheels, and 
through two 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
William Jessop and Sons.—The directors of William 
Jessop and Sons, Limited, of the Brightside Steel Works, 
have decided to recommend the payment of a dividend 
at the rate of 74 per cent. for last year. The distribution 
is at the same rate as in the previous year. 


The Iron and Sieel Trades.—The upward movement 
in prices for all the better qualities of Swedish iron and 
steel is having the effect of stimulating the demand ; but 
merchants, on account of the uncertainty of supplies, are 
booking orders with caution. Some houses in the erucible 
steel trade report that they are better off for work, but 
their experience is not general. Manufacturers do not 
hesitate to say that the trade is being adversely affected 
by the increasing use of high-speed steels. It has checked 
to a very considerable extent the demand for ordinary 
steel material, and the ratio of profit is not as good. The 
requirements also are much less. There has been an 


enormous increase in the cost of the alloys used in 
the production of the high-s steel. Tumgsten, 
which used to be 10d. per pound, wed dp obs Seg 

m opened out, 


—. Further sources of supply have 
ut it is likely to remain costly for some time. There is 
little or no change to record in the heavy industries of 
the.city, and the outlook is no more encouraging. As a 
rule, engineers are only indifferently employed; and 
boiler manufacturers state that their trade is passing 
through a very quiet period. More orders are coming in 
for certain descriptions of light is, but they are being 
to a considerable extent executed from stock, and employ- 
ment therefore continues scarce. 


South Yorkshire Coal Trade.—A very heavy tonnage 
of all kinds of fuel is being sent away from the local col- 
lieries, but prices remain about stationary, The demand 
for shipment is above the average for the time of year; 
but it is not sufficient to keep the pits going full time. 
A good business is being done in house and gas qualities, 
some of the companies taking beyond their contract quan- 
tities. Common coal is meeting with a steady market, 
and prices are maintained. The coke market shows no 
sign of weakening. Prices are firm and prospects are re- 
garded as fairly encouraging. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a moderate attendance on ’Change; quotations were a 
little below those of a week ago, and little business was 
recorded. What transactions did occur were sales made 
by merchants, all of whom continue to considerably 
undersell makers. Producers were thus shut out of the 
market for the time, as second hands have a good 
deal of iron to deal in; but this did not appear to upset 
makers at all, most of whom have fairly good contracts 
on hand, and several of them took rather a cheerful view 
of the future, opining that briskness was likely to charac- 
terise the spring and summer months. There was little 
or nothing doing on forward account, but it was 
satisfactory to hear that when makers were asked 
to quote ahead, they named above the current rates. 
No. 3 g.m.b. Cleveland ig changed hands at as low 
as 47s. for prompt f.o.b. delivery, but few merchants 
were willing to name below 47s. 14d., and some of them 


asked 47s. 3d. Makers held out fora higher price. No.1 
was 48s, 74d., and No. 4 foundry 46s. Ud. Grey forge 
were also reduced, the former falling to 


and mottled Pig 
43s. 1id., and the latter to 42s. 44d. White iron stood at 
42s, 3d.—the same price as last week. East t hema- 
tite pig was also cheaper. Although 54s. 3d. was asked 
for early delivery of mixed numbers, no difficulty was 
experienced in purchasing at 54s. 14d., and as low as 5is. 
was reported to have been taken. No. 1 was 54s. 9d. 
These, of course, were merchants’ quotations. Makers 
asked 54s. 6d. and upwards for mixed numbers. Spanish 
ore was, if anything, a shade easier, but it was not quotably 
altered. The mine-owners in Spain were repor' 

be taking a firm stand, and though there was little 
doing, consumers having bought to meet their require- 
ments for the present, dealers here’ were not disposed to 
reduce rates. Rubio of 50 per cent. quality was 15s. 3d. 
ex-ship Tees. 

Manufactured Iron and Steel.—There is very little 
new to learn so far as the manufactured iron and steel 
industries are concerned. A considerable quantity of 
shipbuilding material is being turned out, and there is 
more doing in steel rails. Several other departments are 
ew well employed, and prospects may be described as 
airly bright. Common iron are 6. 7s. 6d.; best 
bars, 6/. 17s. 6d.; iron ship-plates, 62. 10s.; iron ship- 
angles, 6/. 7s. 6d.; iron ship-rivets, 7/. 7s. 6d.; steel ship- 
plates, 5/. 17s. 6d.; steel ship-angles, 5/. 10s.; steel joists, 
5l. 7s. 6d.; steel sheets, (singles), 7/. 5s.; steel sheets 
(doubles), 72. 153. ; and heavy sections of steel rails, 5/.— 
| all less the customary 24 _ cent. discount, except rails, 
| which are net cash at wor! 


Coal and Coke.—Demand for gas-coal continues full, 
| and pretty good inquiries are re for for loco- 
| motive purposes. Bunker coal is very plentiful, and un- 
"screen Durhams are offered rather freely at 8s. f.o.b. 
| Coke is a little easier, notwithstanding the continued heavy 

local requirements. Average blast-furnace qualities are 
| now to be had at 15s. delivered here. 








Tue Institution or Civit Exeinerrs.—The annual 
dinner will take place at the Merchant Taylors’ Hall, 
Threadneedle-street, E.C., on Wednesday, March 22. 
| Sir Guilford Molesworth, president, will occupy the chair. 











NOTES FROM THE SOUTH-WEST. 


Cardiff.—The demand for large steam coal has been 
dall, and almost entirely for a shipment, The best 
large steam coal has made 13s. 6d. to 13s. 9d. per ton; 
while secondary qualities have ranged from 11s, 3d. to 
13s. per ton. The demand for house coal has become 
less active ; the best ordinary qualities have made 13s. 6d. 
to 14s. per ton, while secondary qualities have ranged from 
10s. 6d. to 13s. per ton; No. 3 Rhondda large has been 
quoted at 13s. 9d. to 14s. per ton. Patent fuel and coke have 
supported former values ; my! coke has been quoted 
at 183. to 18s, 6d. per ton, and furnace ditto 16s. 3d. to 
16s. 6d. per ton. As s iron ore, Rubio and 
Almeria have made 14s. 3d. to 14s, 6d. per ton, upon a 

is of 50 per cent. of iron, and charges including 
freight to Cardiff or Newport. 


The Swansea Valley.—The tin-plate trade has shown 
more activity, and certain works in the upper part of the 
Valley, which have been idle for a considerable time, are 
to be rebuilt and supplied with modern machinery. 
There has been a continued i in the output of 
steel for the tin-plate mills. 


The Bristol Channel.—A communication having been 
received by the Cardiff Town Council from a joint com- 
mittee of the county councils of Devon and Cornwall, in 
reference to the formation of a harbour of refuge for 
coasting and fishing craft on the northern side of 
one of these counties, the parliamentary committee of 
the Cardiff Council referred the matter to the Chamber 
of Commerce. At a subsequent meeting of the com- 
mittee, a letter from the Chamber was read, enclosing a 
resolution passed on the subject, and forwarded to the 
joint committee of the von and Cornwall County 
Councils. What the Chamber requires is a harbour of 
refuge, not for the ooneag fishing trade, but for the 
great over-sea trade, pilot-boats, &c., and, if necessary, to 
shelter men-of-war. The Chamber is satisfied that for 
these purposes a site near Lundy Island would be the 
most desirable. The parliamentary committee of the 

iff Council concurs with these views. 


Pontypridd Tramways.—The new Pontypridd tram- 
ways have been officially inspected by Lieut.-Colonel 
Druitt, R.E. If the report of Colonel Druitt. is satisfac- 
tory, a daily service will be commenced on March 6. The 
Council has comple the purchase of some old horse 
tramways between Pontypridd and Hafod from the 
British Electric Traction Company, Limited. .The pur- 
chase price is 55007. The reconstruction of these tram- 
ways will be proceeded with without delay. 


More Welsh Coal.—A seam of coal 10 ft. thick has been 
struck at Ynysddu, Monmouthshire. The development 
of the new coal-field will open up a virgin area. 

Dowlais.—The fitting, locomotive, and other engineer- 
ing shops have been active, but other branches have 
yielded only moderate results. The Big Mill has been 
well employed upon fish-plates and light-section rails ; 
the Cogging Mill has been principally handling billets. 
The Goat Mill has been turning out heavy-section rails, 
upon both home and colonial account. 








Tue Ape.arpe (Sourn AvsTRALIA) TRamways.— 
Copies of the Tramways Electric Traction Act, 1904, 
have been issued, together with a plan of the City of 
Adelaide, showing the existing lines of horse tramways. 
These are going to be purchased by the Government, 
with a view to their electrification. 





Papprineton Exectricity Exxisition,—The approach- 
ing exhibition now being organised by the Metropolitan 
Electric Supply Company, to be held at the Queen’s-road 
Baths, Bayswater, is viewed with much favour by the 
electrical trade. The whole space available, we are told, 
has already been allotted, and the promoters are making 
every effort to make the exhibition a success, 





BaitisH Fire- Prevention Commitrer. —'The notes 
gathered by the Fire Service Commission during their 
visit to the principal cities of Central Europe and the Fire 
Service Congress at Budapest in August last, are now 

ublished in book form at the office of the British Fire- 
Fooventinss Committee, 1, Waterloo-place. We gave 
particulars of the Commission’s visit in two of our pre- 
ceding issues (vol. Ixxviii., pages 222 and 411). 





Tue Late Proresson L. von TeTmaser.—In Pro- 
fessor L. von Tetiiajer, who died a few weeks ago at 
Vienna, the engineering world has lost one of its great 
authorities on material-testing. Educated at the Zurich 
Polytechnic, he began to lecture there in 1873, and most 
of his contributions to the solution of his special 

roblems have appeared in the Mitteilungen der Anstalt 
= Priifung von Baumaterialien am Eidgenissischen 
Polytechnicum zu Zurich. When the first International 
Congress for the Unification of Methods of Testin 
Materials met at Zurich, in 1895, Tetmajer was electe 
president, and he also presided over the subsequent con- 

ses at Stockholm, in 1897, and at aie in 1901. 

e did a great deal to overcome the preit ices inst 
Thomas steel rails, and he has also successful in 
finding applications for blast-furnace slag. His great 
work on “ Elasticitit und Testigkeitslehre” recently 
appeared in a third edition; in other books he dealt 
with Basic Converter Iron, Thomas Steel Rails, the 
Influence of Punching on the Serengt of Iron, and 
with Slag Cements. Having conducted the department 
for material-testing at Zurich for more than twenty years, 
he accepted a call to the Technical High School at Vienna, 
which soon appointed him rector. He only spent three 
years at Vienna, being struck down while lecturing. 

















‘SHOU UAdd(-) ANOT ONIMOHS ‘CUVMBOT ONINOOT ‘NUALG WOUM MBIA “TT “Ol ONTMOOT ‘ANGIUG ONILVOIAVN KOUd MAGIA ‘6 “OT 





e) 
Zz 
~ 
3) 
3) 
Zz 
oO 
Zz 
sea) 





























("093 aug 208 ‘woydiuoseg 40g) 
‘aN ‘MNVAESGATO ‘GELINTI “OO GNV NMOUM NHOL ‘SUSSHN AM GALONULSNOO 
«VINOUVO » UANIT ACXVNOO MAAMOS-NIML MOAN AHL 


















*NOOTVG-ONINIC SSVID-IsuIg GH, "PF “OI” 





“NOOY-ONIMVUG SSVTOD-LSUlY GHG *% ° 





‘aN “MNVEUAATO 


SNOOU OITHNd AHONASSVd 





“GALINTT 








i PEA 








“AONOO'T SSVI(/)-LSUIY AH, ° 


& &: rey 


“ ee 
=" 


——| 
“I 


~ 


+ 
~ 
-* 
—" 


—_— 


i. a 


(09% avg aas ‘uoydiwosagy 404) 
“OO UN¥Y NMOUM NHOL 


HHL .«.: VINOUV)D,, 


‘SUSSHUIN AM GHLOONULSNOO 


YHNII TIVW GaAVNNO 


“‘HOOY-ONINOWY SSVIO-ISulg @HI, *s *t 


—t ip ° 


>. —: 


MAN 


~ 





a jj oS 


AHL 








“CO6L 


‘$E 


AUVOUET] 





‘ONTUAANIDNG 












‘NOOTVG-DNINIGQ] SSVIQ-GUIH], FH], “g ‘OI 





> 


ia 


: i ap a é hi i< ‘e- evans? 


























*NOOIVG-ONINIC. SSVID-Isulg SHY, “Fh “OI” *NOOY-ONINONWY S8VIO-Isulg 2H, “Og 


’ r a — 


ae a — =. 2 aT 





















Fes. 24, 1905.] 


ENGINEERING. 


251 








AGENTS FOR “ENGINEERING.” 


Austria, Vienna: Lehmann and Wentzel, Karntnerstrasse. 

Breium : E. F. Satchell, 8, Rue Capouillet, Brussels. 

Caps Town : Gordon and Gotch. 

EpINBURGH : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque; Em. Terquem, 19, Rue Scribe. Also for 
Advertisements, Agence Havas, 8, Place de la Bourse. 

Germany, Berlin: Messrs. A. Asher and Co., 13, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Oo. (for 
Advertisements). 
Leipzig : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Guiaseow : William Love. . 
Inp1A, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker Co., Limited. 

Traty : U. Hoepli, Milan, and any ffice. 

LIVERPOOL : Mrs. Taylor, Landing 

MANCHESTER : John Heywood, 143, 

Norway, Christiana: Cammermeyer’s handel, Carl Johans 
Gade, 41 and 43. 

New South Wags, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street ; Gordon and Gotch, George-street. 

New Zea.anp, Wellington, Christchurch, and Auckland : 

Gordon and Gotch, , Limited. 
QUEENSLAND (Souts), Brisbane ; Gordon and Gotch. 
(NortH), Townsville : T. Willmett and Co. 

RorrerDaM : H. A. Kramer and Son. 

Sourn Austra, Adelaide : W. C. Rigby. 

Untrep States, New York: W. H. Wiley, 43, East 19th-street. 

Chicago : H. V. Holmes, 957-958, Monadnock Block. 

VicroriA, Melbourne: Melville, Mullen, and Slade, 261/264, Collins- 

street ; Gordon and Gotch, Limited, Queen-street. 


We beg to announce that American subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
Jounson, at the offices of this journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H. Wiley, 43, East 19th-street, New York, 
and Mr. H. V. Holmes, 957-958, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are : 
For thin (foreign) paper edition, 1/. 16s. 0d.; for thick (ordinary) 
paper edition, 2/, 0s. 6d. ; or, if remitted to agents, 9 dollars for 
thin and 10 dollars for thick. 

NOTICE TO AMERICAN ADVERTISERS. 

American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Holmes, 957-958, Monadnock 
Block, ene from whom all particulars and prices can be 
obtained. 








" ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaran . Terms for displayed advertisements on the wrapper 
and on the inside may obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaran’ 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Tuesday afternoon 
in each week. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the Publisher, 
sd free, for twelve months at the following rates, payable in 
vance :— 








For the United Kingdom ............ £1 9 2 
= ie poereert £1 16 0 
n paper copies ...... ... 

Thick ai pee 0 


All accounts are payable to ‘‘ ENGINEERING,” Limited. 
Cheques should be crossed ‘Union of London and Smith’s Bank, 
Limited, Charing Cross Branch.” Post-Office Orders should be 
made payable at ford-street, Strand, W.C. 

When Foreign Subscriptions are sent by Post-Office Orders, 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete copies 
through newsagents are requested to communicate the fact to the 
Publisher, together with the agent’s name and address. 

Offices for Publication and Advertisements, Nos. 


35 and 36, Bedford Street, Strand, London, W.C. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
any other publications bearing somewhat similar 
titles, 9 ae ee al 
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NOTICES OF MEETINGS. 


Tue INsTiruTs OF Marine Enoingers.—Monday, parey 27, 
at 8 p.m., at 58, Romford-road, Stratford, E. Adjourned dis- 
cussion on “‘ Standardisation of Pipe-Flanges.” 

Tae Surveyors’ Instirution.—M > ~ Ng 27, at 8 p.m. 
when a paper will be read by Mr. Harold Griffin, Fellow, entitled 
“*Some roposals for Improving the Law and Practice of Rating 


THE areas, Scortisu Society or Arts.—Monday, February 27, 
at8p.m. Dr. Dawson Turner, President, will occupy the chair. 
The following communications will be made:—1. “Ona Gas 
Meter and Governor in Combination,” by Mr. D. Macfie. 2. 
‘On a Flash-Lighter for Incandescent Gas-Lighted Lanterns,” 
by Mr. Henry O’Connor, A.M. Inst.C.E. 3 “Ona Simple Appa- 
ratus for the Determination of CO and other Gases,” by Mr. 
Henry O’Connor, A.M, Inst. C.E. 

Socrety or Arts.—Monday, February 27, at 8 p.m. Cantor 
Lecture. ‘‘Internal-Combustion Engines,” by Mr. Clerk, 
M. Inst, C.E. (Lecture III.) Tuesday, February 28, at 4.30 p.m. 
Colonial Section.—‘‘ The nufactures of Greater Britain. — I. 
Canada,” by Mr. C. F. Just, Canadian Government Service in 
London. Right Hon. Viscount Ridley will preside. Wednes- 
day. March 1, at 8 p.m. Twejfth ordinary meeting.—‘ The 
British Art Section of the St. Louis Exhibition,” by Mr. Isidore 
Spielmann, F.S8.A. Sir Edward Poynter, Bart., P.R.A., will preside. 

ENGINEERING AND SCIENTIFIC ASSOCIATION OF lnuuasn. —thenday, 





February 27, at 7.45 p.m., at the Royal ege of Science, 
— on™ :—The Port of Dublin,” by Mr. J. P. Griffith, 


Tue InstiruTion oF O1vi, ENGINEERS. —Tu , February 28, 
at 8 p.m. Paper to be submitted for discussion :—‘‘Surface- 
Condensing Plants, and the Value of the Vacuum Produced,” by 
Mr, Richard William Allen, A.M. Inst. O.E. Students’ Visit, 
Wednesday, March 1, at 2.30 p.m. To inspect the works in pro- 
gress for the widening and enlargement of Victoria Station, 
London, Brighton, and South Coast lway. (Assemble in the 
Sectiag. Sa, London, Brighton, and South Coast Railway 

tion. ) 

Tue Rénteen Socrety.—Thursday, March 2, at8.15 p.m., at 20, 
Hanover-square. Dr. William Deane Butcher will open a dis- 
cussion on ‘‘The Necessity of Accurate Measurement in X-Ray 
and High-Frequency Work.” 

Tux InstiTuTion OF ELECTRICAL ENGINEERS.—Thursday, March 2, 
at 8p.m., at the Institution of Civil Engineers. Extraordinary 
—— meeting. Paper to be discussed :—‘*Type-Setting by 

'elegraph,” by Mr. Donald Murray, M.A. 

CIviL AND MECHANICAL ENGINEERS’ Socirety.—Thursday, March 2, 
at 8 p.m., at Caxton Hall (Jate Westminster Town Hall). A paper 
will be read on “‘ Engineering Expert Evidence,” by Mr. James F. 
Reade, A.M. Inst. C.E. 

Royau Instirvrion oF Great Baritain,—Friday, March 3, at 
9p.m. Paper to be read :—‘‘ Recent Advances in Wireless Tele- 
graphy,” by Chevalier G. Marconi, LL.D., D.Sc., M.R.L. After- 
noon lectures next week :—Tu , February 28, at 5 p.m. Pro- 
fessor Karl Pearson, F.R.S., on ‘‘ Some Recent Biometric Studies.” 
(Lecture I.)—Thursday, March 2, at 5 p.m. Professor H. H. 
Turner, D.Sc., F.R.S., on ‘* Recent Astronomical Progress. (Lec- 
ture I.)—Saturday, March 4,at3 p.m. Mr. David George Hogarth, 
M.A., on * Archwology.” (Lecture II.) 

Nort - East Coast InstiruTion oF ENGINEERS AND Suir- 
BuiLpers.—Friday, March 3, at 7.30 p.m, A special meetin 
will be held in the Lecture Theatre of the Literary an 
Philosophical Society, Westgate-road, Newcastle-upon-Tyne, to 
consider the present Board of Trade lations for Certificated 
Marine Engineers, and to suggest certain modifications. 

Tue Junior Institution oF ENGINEERS.—Friday, March 8, at 
8 p.m., at the Westminster Palace Hotel. A paper will be read on 
« Possible Improvements in Locomotive Practice,” by Mr. Walter 
Longland, A.M. Mech. E. (Member). 





READING - Cases. — Reading - cases for containing twenty -six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 
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THE RATIONAL DESIGN OF MACHINE- 
TOOLS. 

Tue direct benefit to shop practice of the dis- 
covery of high-speed steel by Messrs. Taylor and 
White, at Bethlehem, can hardly be overestimated. 
The advantage derived from the highly original 
work of these two investigators has, however, not 
been confined to the mere quickening of —_ 
operations, but has also led to experiments whic 
have given usa clearer idea than ever before attained 
as to the real nature of the cutting action of tools 
operating on metals. Naturally this knowledge, 
from a commercial point of view, is of con- 
siderably less importance than the fact that 
the cutting speeds formerly possible with the 








256 | best carbon steels have been more than doubled 


with the high-speed steels. Nevertheless, the 
data now available, thanks mainly to the re- 
searches carried out at the Manchester Municipal 
Technical School by Professor J. T. Nicolson, 


258 | must prove of the greatest assistance to designers 


of machine-tools. Hitherto such tools have been 
proportioned entirely on the results of past expe- 
rience, and where this experience is ‘sufficiently 
wide there is undoubtedly no safer or better 
way. In fact, any article turned out in large quan- 
tities to a very great degree proportions itself. 


265| Where too weak, failures have occured, and the 


link proved to be weakest in the first series of 
machines built has been strengthened in subse- 
quent ones, in which possibly the next weakest link 
has been made evident by failure. Weak or in- 
sufficiently rigid parts being thus eliminated, the 





machines have reached a stage which, from a prac- 
tical point of view, may be considered quite satis- 
factory, although little or no calculation has been 
resorted to in the history of their development. 
One great advantage afforded by this method 
of trial and error in proportioning machines 
lies in the rapidity with which — can be got 
out. Of two draughtsmen, one of whom gets out 


.|his proportions by calculation, and the other by 


what ‘‘ looks right,” the one will still be engaged in 
his arithmetical mazes when thé machine designed 
by his competitor is being finished in the work- 
shop, and, provided the second man’s experience is 
sufliciently comprehensive, his work is quite as 
likely to prove satisfactory as that of his calculating 
competitor, at least so long as the machine under 
consideration involves no really novel conditions. 
If in doubt as to the requisite stiffness of any par- 


. | ticular portion, he simply adds a little more metal, 


which costs much less than the time needed to 
carry through a mathematical research into the 
point in question. 

When, however, the requisite experience is 
lacking, as it must needs be where work of quite a 
novel character is in prospect, the practice of eye 
designing often leads to disastrous results. Time 
was when bridges were proportioned by mechanical 
judgment, and though we should be the last to say 
that this is not now required, its field is restricted to 
such details as avoiding long and slender struts, 
too widely spaced or tod foing rivets, or the hundred 
and one practical details of joints and connections 
on the proper arrangement of which the dura- 
bility of the structure has been proved by ex- 
perience to be so largely dependent. The general 
proportions of the structure are, however, settled 
entirely by calculation. Bridges have, however, 
been built in much smaller quantities than lathes, 
for example, so that the automatic process of design 
has had less scope, and it is, moreover, too dangerous 
to life and limb to be regarded with complete 
equanimity. Bad mistakes in proportioning ma- 
chine-tools were made in these early days by even 
the most eminent of tool-designers. Mr. Porter, 
in his reminiscences recently published, has com- 
mented on some absurd errors made in these 
early days even at Messrs. Whitworth’s, which 
was then universally held to be the leading ma- 
chine-tool establishment in existence. Some of 
those pointed out by him would have been 
avoided by a little elementary arithmetic, and 
such errors of judgment are inseparable from 
the attempt to meet new conditions entirely by 
guess - work. In other cases shapes have 
been adopted and have maintained their ition 
for years, whilst the same amount of metal 
thrown into a better form would have given in 
some instances as much as ten times the rigidity 
actually attained. A notable case of the per- 
sistence of such errors is afforded by the shape quite 
commonly adopted for the arms of radial drilling- 
machines. The spindle is always on one side of the 
arm, so that the latter is subject to torsion, and 
to resist this a O-shaped arm been commonly 
adopted, which is, perhaps, the very worst form 
conceivable. The Bickford Drill Company, by 
adopting a more rational design, have found that a 
notable increase in the rate of drilling is possible. 

In his interesting lecture on ‘‘ Results of Force 
Measurements with Cutting Tools and the Appli- 
cation to Lathe Design,” delivered before the 
graduates of the Institution of Mechanical Engi- 
neers on Monday, the 13th inst., Professor 
Nicolson suggested that the lathe-bed as usually 
made is alee bolly designed. It has been propor- 
tioned mainly with a view to withstand forces 
tending to bend it, whilst, as a matter of fact, 
the torsional forces are by no means negligible, and 
are very possibly the more important of the two. 
Whether this is so or not is, however, not quite 
certain, and before utterly condemning the estab- 
lished practice in this respect, a somewhat lengthy 
investigation would be necessary, in which not only 
the strength and rigidity of the bed should be con- 
sidered, but also the relative effect of deformations 
in torsion or bending on the accuracy of the work 
turned out. Some of the data for such an inquiry 
are now available in the experiments concerning 
the side, vertical, and end pressures on cutting tools 
which have been carried out by Professor Nicolson. 
These data, at any rate, make it possible t~ pro- 
portion machine-tools on a rational basis. As 
already stated, no great amount of benefit is likely 
to arise in making use of them to proportion ma- 
chines to work with the old carbon steels, where 
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experience has already led to es which 
must, on the whole, be considered satisfactory. 
Where, however, machines are to operate with the 
high-speed steels, the Manchester experiments 
should serve to abridge most considerably that 
period in the manufacture in which the designs are 
to a large degree tentative. As matters stand the 
power needed to drive machines utilising high- 
speed steel has frequently been grossly under- 
estimated. 

Professor Nicolson’s experiments have shown 
that with a cutting angle of 80 deg. for cast iron 
(tool angle 75 deg.) and of 70 deg. for soft steel, 
the horse-power needed at the point of the tool is 
about 2 horse-power per pound of chips per minute. 
To this must, of course, be added the power 
needed to drive the tool light, which, in the case 
of light cuts, is a large proportion of the whole, 
and is the main reason why a heavy cut and a slow 
speed are more economical of power than a light cut 
at a higher one. Where the chips come off in the 
same shape and fashion, and the tools are equally 
sharp, the net horse-power expended in the actual 
cutting operation is practically the same per pound 
of metal removed whether a light or a heavy cut is 
taken.. The power to be provided will, of course, 
depend upon the heaviest cut which the tool is to 
take. This will generally be heavier in a turret 
lathe than in a common lathe operating on work of 
the same diameter. 

For the common lathe Professor Nicolson finds 
that practice seems to agree well with the rule that 
the heaviest cut is jth of the height of the centres 
in depth, and the traverse is ;j4gth of the same 


2 
height. The area cut is then 6400" where h is the 
height of the centres. The speed of cutting may, 
he states, be in feet per minute. 

1 + 15 for soft steel, 


v= 
a 
and 


v= 1 + 20 for cast iron. 
4a 


Here »v is the cutting speed in feet per minute 
and « is the area of cut in square inches. 

The force needed to produce a chip of given area 
is not, it should be mentioned, a function of this 
area only, but is dependent upon three factors in 
addition, which Professor Nicolson calls the blunt- 
ness effect, the angle effect, and the ‘‘ crowding” 
effect. The tool in practice is never ideally sharp, 
but is curved at the point to a radius which, if small, 
is always finite. The block of metal just over this 
rounded point is carried up with the tool bodily, 
and is thus subject to a shearing strain, failure 
taking place when the angle through which it is 
strained reaches a limit which differs with different 
materials. The work thus done varies proportion- 
ately to the square of the angle of limiting shear 
and directly to the radius of the cutting edge. 
In very tough materials, such as copper, the shear 
angle.at which failure occurs is very large, hence 
for satisfactory work the radius of the cutting edge 
must be small, or, in other words, keener tools 
should. be used on a material like copper than on 
steel, and keener on steel than on cast iron. 

A difference in the cutting angle of the tool also 
has a marked effect upon the power required to 
remove a given weight of chips. It does not, how- 
ever, pay to adopt for the tools that angle at which 
the cutting force requ'red is least, since the tool 
lasts better with a much larger cutting angle. 
The best cutting angles in practice appear to be 
70 deg. for steel and 80 deg. for cast iron. These 
angles are the angles between the upper surface of 
the tool and the tangent to the work cut, so that the 
actual tool angles are about 5 deg. less. A peculiar 
feature which has been noted with high-s steel 
is the fact that the wear is not at the point of the 
tool, but at some distance back from it. Indeed, 
it appears that the force on the tool is not greatest 
at the point where the metal is separated, but 
some distance further back, where the shaving is 
curled up. The consequence is that the very hot 
shaving obtained in using high-speed steel is 
pressed on to the tool with maximum force some 
distance back from the point, and as it is moving 
rapidly, the combination of the high temperature 
and friction wears a groove in the tool, the latter 
failing as soon as this groove reaches the cutting 
edge. With small tool angles this soon occurs, but 
with greater angles much more metal must be eroded 
before the cutting edge is reached by the groove. 
The ‘‘ crowding” effect arises from the fact that 





the chips, in coming off, swell both in width and 
thickness. Hence, if a tool is cutting in anything 
but a single plane, as is necessarily the case with a 
round-nosed tool, the portion of the resultant chip 
coming off at one point interferes with the motion 
of that coming off at other points, with the result 
that the parts are crowded into each other, so that 
more power is needed to remove a given weight of 
metal than would otherwise be required. An ex- 
treme case is that of a parting-tool, where, as is 
well known, much lighter cuts must be taken than 
in surfacing work. 

Another point touched on by Professor Nicolson 
was the proper proportioning of the step-pulley and 
change-gears. nless special arrangements are 
made, only a finite number of speed changes can 
be provided for. The highest speed should be that 
enabling the tool to give its maximum possible out- 
put on the smallest diameter which it is profitable 
to turn in the lathe, and this, according to Pro- 
fessor Nicolson, may baa diameter of one-eighth the 
height of centres. The lowest speed should be 
such that the maximum output is also attained on 
the maximum diameter which can be swung on the 
lathe. The number of intermediate changes of speed 
which should be provided for is mainly a commer- 
cial question.. From a consideration of the cost of 
each additional change of speed, and the loss arising 
from the impossibility of running the lathe at the 
speed most appropriate to every diameter, Pro- 
fessor Nicolson considers that the geometric ratio 
between successive speeds should be 1.08 in the 
case of a 6-in. lathe and 1.24 in the case of a 72-in. 
lathe. That is to say, if R be the maximum of re- 
volutions per minute provided for and r the smallest, 
then, in the case of a 6-in. lathe, R = r (1.08)", 
where 1 + 1 is the total number of speed changes. 

In days past, the Manchester district has been 
that from which many of the most important 
features of modern machine-tools have originated, 
and under the impulse of the researches now being 
carried out by Professor Nicolson, it is to be hoped 
that its practical engineers will again recover the 
leading position which in later years they in certain 
respects failed to maintain. 








THE LLANELLY DISASTER. 

Coronet Yorke’s report on the very serious 
accident which occurred last October on the Great 
Western Railway, near Llanelly, has just been 
published by the Board of Trade ; but it cannot be 
said to throw any useful light on the causes of the 
disaster. The facts, stated briefly, are as follow :— 
The 10.35 a.m. passenger train from New Milford, 
consisting of eight bogie passenger coaches and 
one six-wheeled milk-van, hauled by a four- 
coupled bogie passenger engine, reached Llanelly 
at 1.10 p.m., where a six-coupled saddle-tank engine 
was attached in front as pilot, with the object of 
helping the train up the Cockett incline—a gradient 
of 1 in 53 to 1 in 50, commencing about six miles 
from Llanelly Station. After running a distance 
of about two miles from Llanelly, however, the 
tank-engine, for some reason or other, left the line, 
which at the site of the accident was both straight 
and level, and the train behind, being thus suddenly 
brought to a stop, was wrecked. The bogie pas- 
senger engine kept the track, and was not seriously 
damaged, but the tender was overturned, and the 
first passenger carriage destroyed, the steel under- 
frame being broken up and separated from the 
body. . The second carriage had its under-frame 
bent and buckled, and the side of the body smashed, 
while the third had three compartments at one end 
smashed in. In the fourth coach one compart- 
ment was smashed, and the fifth and sixth suffered 
slight injuries, the rest of the train being practic- 
+ undamaged. 

he permanent-way was laid with bull-headed 
steel rails, weighing 86 lb. per yard, supported on 
46-lb. chairs, and was thoroughly well ballasted. 
It was completely destroyed for a distance of 
674 yards, and torn up or disturbed for some 
30 yards more, so that it was impossible to state 
whether anything was wrong with the metals 
which might be sufficient to account for the acci- 
dent ; but all the available evidence goes to show 
that the line was in perfect condition, and this is 
confirmed by the fact that the second engine kept 
the track. 

It is natural, therefore, to conclude that the 
fault lay with the tank-engine. The wheels of 
this, on examination, however, show no signs of 
any such fault as might account for the accident. 





One of the side-rods of the engine was found to 
be broken, and under some conditions a broken 
coupling-rod might well cause a derailment. But 
there are reasons why this was unlikely in the present 
case. The rod, which was of wrought iron, had been 
in use since 1886, and therefore might conceivably 
have given way by fatigue. But it was examined 
and tested in the autumn of 1903, being found 
sound; and, moreover, the character of the fracture 
points to its being the result rather than the cause 
of the agcident. Failure from fatigue is always 
a gradual process, and when the final fracture 
occurs there are always traces of an old crack to be 
found. In this case, however, the broken surfaces 
were wholly bright and clean, as if the work of one 
instant. Moreover, the situation of the fracture 
was such that had it occurred while running at a 
high speed, it would almost inevitably have been 
followed by damage to the driving crank-pin or to 
the connection between the two lengths of the 
coupling-rod. The rod broke close to the leading 
crank-pin, and the long end coupled to the driving 
crank-pin would, when the fracture occurred, be 
left practically unsupported. Moreover, if the 
fracture had caused the accident, traces of the 
manner in which the derailment had been effected 
would almost certainly have been found. 

This cause being excluded, others must be 
sought, and Colonel Yorke suggests that the 
engine was badly placed on its wheels, as when 
loaded the centre of gravity was a little behind 
the middle drivers, the distribution of weight 
being as follows :—Leading axle, 15 tons 14 ewt.; 
driving axle, 15 tons 14 cwt.; trailing axle, 
16 tons 10 cwt. The axle spacing was 7 ft. 9 in. 
between the leading and driving axles, and 8 ft. 
between the latter and the trailing axle, the total 
wheel-base being thus 15 ft. 9 in., and the length of 
the engine over buffers 30 ft. 2}in. The centre of 
gravity of the engine was thusa few inches behind 
that of the middle axle, and Colonel Yorke suggests 
that this is a bad position for it, since if, instead, it 
had been a little in front of the driving axle, « slightly 
larger force would have been needed to lift the 
front of the engine. It is difficult to believe, how- 
ever, that there is much in this; the important 
point is the weight on the leading wheels, a weight 
which is by no means wholly dependent upon the 
position of the driving axle with regard to the 
centre of gravity. Being a saddle-tank engine, the 
centre of gravity is naturally somewhat higher 
than usual, and it is suggested that the engine 
may have had a tendency to ‘‘ gallop ;” but against 
this must be set the fact that the height of the 
centre of gravity was certainly less than in many 
of the mammoth engines now running; and 
secondly, in order to admit of the possibility of 
this oscillation, Colonel Yorke is obliged to assume 
that the coupling between this engine and the 
‘*Montreal” was slack. His words are :—‘‘ The 
probability is that owing to the speed the ‘ Mon- 
treal’ was doing all the work, and the coupling 
between the two engines was slack.” This assump- 
tion seems unwarranted. The coupled wheels of 
the tank-engine were 5 ft. 2 in. in diameter when 
new, and those of the other engine but 6 in. more, 
so that the number of revolutions per minute made 
for a certain speed was not greatly different, and 
there is no reason for supposing that there was any 
great difference in the internal resistances of the 
two engines, so that they were probably fairly 
sharing the work. 

It. seems much more possible that the accident 
was due to the synchronism of various factors 
causing oscillation of the engine. The counter- 
balancing was, we understand, arranged on the 
principle of balancing first separately all the re- 
volving masses, and, after this, adding further 
weights to balance two-thirds of the reciprocating 
masses. Whether this balancing of the reciprocat- 
ing parts was done wholly in the driving-wheels, 
or was distributed between the three pairs of 
wheels, as is the practice on some railways, we do 
not know; but the point is an interesting one, 
which Colonel Yorke does not discuss. The effect 
of balancing the reciprocating parts is to introduce 
unbalanced vertical forces, which, if the reciprocat- 
ing parts are heavy, may reach very large amounts 
at high speeds ; and if such balance-weights are 
applied to leading wheels, and synchronism was 
established between these forces and the shocks 
due to the e over the rail-joints, it appears 
conceivable that a sufficient upward reaction might 
be developed to induce risk of derailment. 

Under the circumstances of the case this must 
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remain an hypothesis not easily capable of proof 
by experiment ; but it is not easy to think of any 
more probable solution of the difficulty. Colonel 
Yorke maintains that saddle tank-engines should 
not. be used for high-speed traffic, and certainly it 
is not common to use them for this purpose, although 
tank-engines of other types, possessing no higher sta- 
bility, are used freely and with satisfactory results. 
Their suitability or not is, however, a point to be set- 
tled -by actual experience rather than by theoretical 
considerations, and it is hardly likely the officials 
of the Great Western Railway Company would have 
permitted the use of this engine had their experience 
shown them that such engines were specially liable 
to derailment. Of course, there is no begs **to lay 
the road,” but the Gladstone type of express engine 
oa the London, Brighton, and South Coast line had 
also no bogies, and with their 6-ft. 6-in. leading 
wheels would seem quite as liable to derailment as 
the tank engine responsible for the Llanelly acci- 
dent. The centre of gravity of the latter cannot be 
very materially higher, and engines with much 
higher mass centres have for some years proved 
perfectly successful. 








INTERNAL-COMBUSTION ENGINES. 

Tuer second of the Cantor Lectures on the above 
subject was delivered before the Society of Arts 
last Monday night by Mr. Dugald Clerk, who dealt 
more particularly on that occasion with the thermal 
conditions inside the cylinders of actual engines, as 
distinguished from the ideal cases which had been 
considered in the previous lecture. He said that the 
principal features in which the actual engine differed 
from the ideal were classified under six headings :— 
(1) The working fluid became heated on entering 
the cylinder, so that its temperature before com- 
pression was higher than it otherwise would have 
been. (2) The walls of the cylinder permitted 
interchange of heat with the’ fluid, so that the com- 
pression was not adiabatic. (3) The supply of heat 
was not instantaneous, but took an appreciable time 
during which the volume was changing. (4) During 
the explosion stroke a great amount of heat was 
abstracted from the charge by the water-jacket. 
(5) Continuous losses of heat by radiation from the 
engine took place. (6) The admission and expul- 
sion of the working fluid could not be accomplished 
without more or less work being done. Mr. Clerk 
intimated his intention of dealing first with the 
Otto, or four-stroke cycle, then with the Clerk, or 
two-stroke cycle, and afterwards with some of the 
less usual cyclés, considering in each case the most 
important conditions affecting the efficiency of these 
engines ; but time ran short, so that practically the 
whole of the lecture was taken up with a detailed 
consideration of the Otto cycle. 

It was pointed out that a complete Otto cycle 
required four strokes of the piston, called respec- 
tively the suction, compression, explosion, and ex- 
haust strokes, the principal features of each of 
which would be considered in turn. The losses 
occurring in the suction stroke were of two kinds, 
both of which tended to reduce the charge enter- 
ing the cylinder. The aim of the designer was to 
get the greatest possible weight of charge into the 
cylinder during the suction stroke; but two diffi- 
culties were met with—the throttling effect of the 
inlet valves, and the heating of the incoming mix- 
ture by the walls of the cylinder, both resulting in 
a reduction in its density, and a consequent dimi- 
nution in its amount. To overcome the effect of 
throttling, the inlet valves were always arranged 
to be held open until the crank had passed its out- 
ward centre by about 40 deg., the extra time allow- 
ing the pressure of the charge within the cylinder 
to approximate to that outside. Although the 
valye was only allowed to be very slightly open for 
some time before closing, it was found that even in 
a rapidly running engine nearly or quite atmo- 
spheric pressure of the charge could be obtained by 
this means. 

_ The mean velocity of the incoming gases through 
the inlet-valve must not exceed 80 ft. per second, 
or it would be impossible to get the cylinder pro- 
perly full; and if it was attempted to make up for 
the deficiency of power due to this cause by in- 
creasing the richness of the mixture, there would 
be danger of overheating the cylinder, apart from 
Guestions of efficiency. The effect of reducing the 
charge by throttling was the same as if we had 
artificially reduced the atmospheric pressure. 
Engine-builders knew that if they had to supply 
an engine to work at the top of a mountain, they 








must make allowances for the reduction of power | 


caused by the lessened density of the air supply 
to the engine. For example, if at sea-level the 
barometer stood at 30 in. at an altitude of 3000 ft., 
it would only read 27 in., or 10 per cent. less, so 
that the charge drawn in on the suction stroke, 
and consequently the power developed at the 
mountain top, would only be nine-tenths of that at 
sea-level. 

In engines of moderate dimensions, having cy- 
linders up to, say, 18 in in diameter, it was found 
that the most economical results were obtained by 
keeping the temperature of the water-jacket at 
about 80 deg. Cent. In such engines the tem- 
perature of the piston would be about 400 deg. 
Cent. Pistons up to 22 in. in diameter could be 
run without being water-jacketed, although they 
attained temperatures of from 700 deg. to 800 deg. 
Cent.; and when one looked into the trunk 
when such engines were running in a dark room, 
the back of the piston was seen to be at a dull 
red heat. It was evident that the incoming charge 
meeting metal at such temperatures would be ex- 
panded ‘by the heat, and the amount taken in per 
stroke correspondingly reduced; and -this point 
was confirmed by the fact that higher average 
pressures were obtained, and more work therefore 
shown on the indicator-cards, when the engine 
started, and the cylinder walls and piston were 
still cool. Hence care must be taken that the 
incoming charge was heated as little as possible, 
and the tendency at the present time was to increase 
the extent of water-jacketed parts exposed to high 
temperatures. If the average temperature of the 
charge rose to 100 deg. Cent., it would be diminished 
in amount by about 22} per cent., which meant a 
considerable loss of power. It was a very difficult 
thing, Mr. Clerk stated, to measure with any accu- 
racy the temperature of the charge before com- 

ression. It was at present deduced from a know- 
edge of the volume of gas and air entering, and 
allowances made for the temperature of the exhaust 
gases remaining in the clearance spaces ; but more 
accurate means were required, and the subject was 
under the consideration of the Thermodynamical 
Committee of the Institution of Civil Engineers. 

Turning to the losses on the compression stroke, 
Mr. Clerk stated that there was always some loss 
due to compression in actual engines, though it was 
not much, and need only be taken into account 
when accurate investigations were required. The 
result of such loss was shown on the indicator 
diagram by the compression line being rather below 
the ideal. If a charge were compressed to one-fifth 
of its volume without loss, the temperature would 
rise to about 300 deg. Cent., but actually the rise 
might be to 470 deg. Cent. or 500 deg. Cent., on 
account of the previous heating of the charge by 
the cylinder walls. It was for this reason that the 
compression could not be carried much higher 
without causing premature ignition. The time of 
firing was stated to vary very much, according to 
the quality of the mixture. The more instantan- 
eously the heat could be added to the charge the 
better, so long as a violent shock was not produced 
in the engine. In the gas-engines of thirty years 
ago the explosion was often very violent, but with 
the better design of the explosion space, so that 
there was no sudden rush of flame through small 
ports, troubles from this cause had been over- 
come. The maximum temperature in the cylinder 
was usually obtained when the piston had not 
travelled more than one-twentieth of its outward 
stroke. If it occurred earlier, the mixture was in 
contact with the cylinder walls too long, and losses 
were caused by cooling. A diagram in which the 
explosion line leaned too much forward could be 
improved by earlier ignition, but this must not be 
carried too far, for the reason just given. When 
using weak mixtures, ignition should be as late as 
possible consistent with getting the maximum tem- 
perature at one-twentieth of the stroke. Coal-gas 
mixture was best fired when the crank was almost 
on the centre, but blast-furnace gas required a very 
early ignition to get the best results. 

It was generally assumed, Mr. Clerk said, that 
the expansion curve of a gas-engine diagram fol- 
lowed some law expressed by the equation P V* = 
constant, where k was some empirical index; but 
though this might be true in some cases, there were 
many exceptions, notably in weak mixtures where 
CO predominated. He had found a very good 
way of obtaining the temperatures at points during 
the expansion stroke by plotting an isothermal 
compression curve for the mixture, beneath and 





in the same sense as the expansion curve. Tem- 
peratures at every point of the isothermal curve 
were, of course, known, and the ratio of the height 
of this line above the zero line at any point to the 
height of the expansion curve was the proportion of 
the known temperature to that of the unknown 
temperature. In practice, he divided the diagram 
into ten equal parts by vertical lines and subdivided 
the spaces in which the curve varied rapidly. About 
a dozen wooden scales, in each of Chick the unit 
division was the length of one of the vertical lines 
between the intersections of the isothermal and 
zero lines, were used, each of the scales being placed 
on its corresponding line, and the proportion of the 
unknown to the known temperature being read off 
at the intersection of the scale with the expansion 
curve. 

A curious fact, which all engineers admitted, 
although they disagreed about its explanation, was 
the apparent addition of heat to the mixture during 
the expansion stroke. The French authorities gene- 
tally held that the specific heat of the gas was much 
greater at high temperatures, so that what might be 
called the latent specific heat at high temperatures 
was returned as sensible heat during expansion ; 
but as it was known that the cylinder temperature 
at the beginning of the stroke was high enough to 
effect the dissociation of CO,, the recombination of 
this substance afterwards might account for the 
observed heat increase, apart from questions of 
variable specific heat. When the expansion stroke 
was completed, the valves opened to exhaust. The 
exhaust valves must let the spent gases escape 
with as little friction as possible, and the velocity 
should not exceed 70 ft. per second. 

Mr. Clerk then mentioned some exhaustive tests 
he had reeently carried out on a 68-brake-horse- 
power National gas engine with 14-in. by 22-in. 
cylinders : 33 per cent. of the total heat appeared 
as work, 26 per cent. was lost in the jackets, 6 per 
cent. by radiation, and 42 per cent. was carried 
away in the exhaust. He pointed out that he had 
apparently accounted for 7 per cent. more heat 
than was put into the engine; but this was ex- 
plained by the fact that some of the heat had been 
taken into account twite:” For example, the ex- 
haust gases gave up some of their heat after leaving 
the valves to the water-jacket, so that it figured again 
in the calculations. Again, part of the indicated 
work was returned as heat during compression, and 
allowing 15 per cent. for friction, half of this, or 
about 7 per cent., would be used in piston friction, 
where it would find its way back into the heat 
account. In fact, the lecturer said, every careful 
test of a gas-engine must show more heat apparently 
accounted for than was available, for the reasons 
above. 

If a gas-engine utilised 33 per cent. of the heat 
supplied, but the explosion point of the diagram 
was very acute, by checking the gas supply so as 
to blunt the corner of the diagram, the efficiency 
could be raised perhaps 2 per cent. If this was 
carried too far, the engine would be working partly 
on the constant volume and partly on constant- 
pressure cycle, and the efficiency would drop con- 
siderably. The maximum economy in large engines 
was to be obtained by using weak mixtures; in 
fact, such engines would only run satisfactorily on 
weak mixtures. As engines got larger the heat 
loss was proportionately less, and the temperature 
therefore higher. With cylinders over 24 in. in 
diameter variation in the mixture might cause such 
temperatures that trouble would be met with from 
pistons or cylinders cracking from the heat strains. 
Some builders injected water spray with the charge 
to keep down the temperature and allow of high 
compressions without fear of pre-ignition. Ordi- 
nary mixture heated at atmospheric pressure to 
600 deg. Cent. would ignite, so that the incoming 
charge was liable to ignite on coming in contact 
with the hot end of the piston. Water-jacketing 
every part was therefore advisable, especially as a 
little local heat would often cause pre-ignition. If 
there was much hydrogen in the mixture, compara- 
tively slight changes would cause premature explo- 
sion, and large engines seemed to work best with 
blast-furnace gas in which CO was the principal 
ingredient. This gas ignited slowly and with diffi- 
ae, so that pre-ignition was unlikely to occur. In 
gases, like water-gas, com d of nearly equal 
parts of CO and H, great care must be taken to 
insure a regular mixture. 

Mr. Clerk then mentioned an engine now running 
at St. Helens, in which air was added to the charge 
before compression, thus allowing a greater mean 
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pressure for a given temperature to be obtained, 
and all danger of pre-ignition to be eliminated. In 
consequence of the lateness of the hour, and al- 
though he had not completed the programme he 
had set himself, he then brought the lecture to a 
close. The third lecture of the series will be 
delivered on Monday next. 








THE SIMPLON TUNNEL. 

WirHIN a few days, if not, indeed, as soon as 
this article is in print, the workmen who have been 
seven years boring the Simplon Tunnel through 
the Alps will have accomplished their task ; and one 
can well imagine the mutual congratulation that will 
attend the meeting of the men who have been work- 
ing from Switzerland and those who have pierced 
the rock from the Italian end. The exact length 
of the tunnel is 19.731 kilometres (12} miles), and 
the junction will take place at a point 9387 metres 
from the southern end, work from the northern 
portal having been stopped there for reasons to be 
stated later. Some time will be required for the com- 
pletion of the tunnel lining and of the permanent- 
way, and a few months will therefore elapse before 
trains will pass through this, the longest subterra- 
nean passage in the world, But as the most difficult 
and arduous part of the work has now been accom- 
plished, we shall not be regarded as premature in 
offering congratulations to the engineers who have 
carried through this undertaking from first to last, 
not only with enthusiasm and energy, but with high 
scientific skill commensurate with the enormous 
difficulties that have had to be overcome. 

These difficulties were associated not only with 
the length of the tunnel, but also with the height 
of the mountains. The length, as already pointed 

‘out, is 12} miles, whereas the longest tunnels pre- 
viously completed were those of St. Gothard ( 
miles), Mont Cenis (74 miles), and Arlberg (6: 
miles). Since the Mont Cenis Tunnel was com- 
pleted in 1871 there has been a great advance in 
methods of boring, as is indicated by the fact that 
the average progress on the Simplon Tunnel, not- 
withstanding the great difficulties experienced, was 
nearly three times ter than in the mountain 
tunnels of the early ‘seventies. It is not yet pos- 
sible to speak definitely as to the cost of the 
Simplon Tunnel ; the contract price, which is over 
2,350,000/., including the heading for the second 
tunnel, works out to 108/. per lineal yard of track, 
as compared with 1431, in the case of the St. 
Gothard, and 226. in the Mont Cenis Tunnel, 
completed over 30 years ago. This 2,350,0001. is 
likely to be exceeded ; but in any case the Simplon 
will ultimately be the cheapest double line per 
unit of length yet driven through the Alps. 


— | Date ot | Length. | Progress Per) cog, 
| Opening. Miles. | Lineal Yards. Lineal Yard. 





| £ 
Mt. Cenis..| 1871 it 2.5 226 
St. Gothard | 1881 9 6 OL 143 
Arlberg ..| 18838 6 9.07 108 
Simplon ../ 1905 12 9 108 (?) 


| | 
| 


As regards the height of the mountain ridge above 
the tunnel, the maximum in the Simplon Tunnel 
was 7005 ft., and the average was over 5000 ft. 
The great problems to be solved from the con- 
structional point of view were associated with 
ventilation and temperature, especially when hot 
springs were tapped during the progress of exca- 
vation. The Swiss Government, which is largely 
responsible for the undertaking—since the line will 
now be a State railway—satisfied themselves at the 
outset of the certainty of overcoming these diffi- 
culties by the wise precaution of appointing an 
International Committee of Experts, including the 
Hon. begera Colombo, who has occupied the 
high post of Minister of the Treasury of the Italian 
Government, Herr C. J.. Wagner, one of the 
Government engineers responsible for the construc- 
tion of the Arlberg Tunnel, representing Austria, 
while the official representative of this country 
was Mr. Francis Fox, who has been associated 
with his brother, Sir Douglas Fox, in many tunnel- 
ling and other engineering works in this country. 
The report which this committee presented to 
the President of the Swiss Confederation laid down 
lines, which not only satisfied the Governments 
of Switzerland and Italy as to the possibilities 
of the scheme, but enabled the work to be carried 
out by effective methods. At the same time, the 
task undertaken by Messrs. Brandt, Brandau, and 





Co., the contractors, called upon them to yo cd 
t mechanical and organising resources, whic 
ve earned for them the admiration of all engi- 
neers ; and in this compliment we would associate 
the principal engineers e ed on the works, in- 
cluding . Hugo von yo Colonel Locher- 
Freuler, and Mr. K. Pressel. 

The boring of the tunnel commenced in August, 
1898, after extensive temporary works cot Ieen 
constructed at the northern end at Brigue, and at 
the southern end at Iselle, near Domo d’Ossola. 
It was decided to proceed at once with the con- 
struction of the two headings, parallel with each 
other, and at 55-ft. centres. One of these was 
opened out to the full section for a single line ; 
the other heading remains for the present of the 
restricted section; cross- headings are made to 
connect the two parallel tunnels at intervals of 
200 metres (656 ft.). The international agreement 
between Switzerland and Italy does not require the 
construction of the second tunnel to full section 
until the gross receipts from traffic between the two 
tunnel termini exceed 3218]. per mile per annum. 
When this volume of traffic is reached, the Swiss 
Government will have the second tunnel completed 
at their expense, the Italian Government only 
doubling their line to Iselle to join the subter- 
ranean railway. 

The width of the main tunnel is 4.5 metres 
(14 ft. 9 in.) at the rail-level, and 5 metres 
(16 ft. 4 in.) at a height of 2 metres (6 ft. 6 in.) 
above the rails. The height of keystone from the 
rail-level is 5.5 metres (18 ft.), the arch being 
elliptical in all cases, and the total area of 
section 23.20 square metres (250 square feet). 
A considerable part of the tunnel has been 
lined with quarry stone, the thickness, of course, 
depending upon the lateral and vertical pres- 
sure, the maximum lining of the arch being 80 
centimetres (31.50 in.). The heading for venti- 
lating purposes, which is known as No. 2 Tunnel, 
has only a section of 8 square metres (86 square 
feet), the cross galleries connecting the two tunnels 
being of corresponding section. At mid-distance 
the section of the main tunnel is considerably 
increased in width to form a turn-out 400 metres 
(1310 ft.) long, to allow north and south-bound 
trains to pass each other. To this mid-distance 
— the tunnel is constructed on an easy gradient 
rom each terminus, the ruling gradient on the 
north side being 2 per 1000, and on the south 
side 7 per 1000. 

The practice was to make an advance heading 
2.40 metres (7 ft. 10} in.) in height, and of a width 
of 3.20 metres (10 ft. 8 in.), for the passage of 
metre-gauge compressed-air locomotives with trains 
of trucks, these headings being subsequently opened 
out to the complete section for the main tunnel 
No. 1. The drilling-machines and other tools used 
were splendid pieces of mechanical design ; but 
these, with all the other appliances connected with 
the work of constructing the tunnels, have been com- 
prehensively described in TRacTION AND TRANSMIS- 
SION,* so that we shall content ourselves with general 
facts and special events which have since trans- 
pired. The machine was run on the narrow-gauge 
track, and the multiple drills were operated by 
hydraulic power of a pressure of 99 atmospheres, 
the pipes being laid through the heading No. 2. 
As a rule, eight blast-holes were made in the face 
for the heading, and these were drilled fan-shape to 
a depth of about 6 ft. The machine was then run 
back to a refuge 200 yards to the rear of the 
works, and a collective charge of 90 lb. of gela- 
tine was used in the eight holes to loosen the rock, 
which was ccenameniie loaded by hand and re- 
moved by the train of trucks. The floor of the 
heading at the face was laid with light iron 
plates to facilitate the shovelling of the broken 
rock. The operations were carried on continuously 
in three gangs of eight hours, and the progress made 
in successive years at both ends is tabulated :— 


In 1898... ... 409 metres ( 1,342 ft.) were bored 
»» 1899... 1 OO 5 88) - 
»» 1900... ae se) GRR ? i 
» 1901... a eee OD as 
” 1902 , . 3,565 ” (11,697 ” ) ” 
+, 1903... .-. O08 sy, ak “*. 
», 1904... os Speen > ts 5,457 ,, ) o6 
»» 1905... $333) EP ep eee Bene 
Total ...19,731 (64,733 ,, ) 


This table, of course, includes the work done 





*See Traction AND TRANSMISSION, vol. ix., pages 39, 
154, and 231. 


from both ends, and shows not only a regular, but « 
high average ; on some days as much as 18 linea! 
feet was got out, but this was under exceptiona! 
circumstances. The driving of the northern half 
was completed last year; but progress on th 
southern section was checked, owing to a hot 
spring being tapped in the autumn at 9141.4 
metres—fully os miles—from the Italian portal. 
The flow was litres (17.6 gallons) per second, 
with a temperature of 47 deg. Cent. (116.6 deg. 
Fahr.). This was in the main tunnel, and a!! 
work had to be stopped. The sketches on the oppo. 
site page (Figs. 3 to 6) illustrate the procedure taken 
to overcome this difficulty. A deep conduit below 
floor-level at the side of No. 2 gallery had been 
made from the portal at each end, extending, of 
course, as the work of boring progressed, for carry- 
ing off drainage water from the working face, and 
this was hurriedly advanced at this point to deal 
with the hot water, which flowed from the spring in 
such volume as to flood nearly the whole area of tlie 
heading in the main tunnel as far as the cross-head- 
ing marked 45a in Figs. 3 and 4, so that the work 
of opening out and lining could not proceed. When 
the conduit had been advanced to drain off this 
water, there was still the difficulty of heated atmo- 
sphere due to the hot-water ; the temperature of the 
air between the cross-galleries 42 and 45a, represent- 
ing a distance of 700. metres (or nearly half-a-mile), 
was 38 deg. Cent. (100.4 deg. Fahr.), as recorded in 
Fig. 3, while the temperature of the air in the 
gallery No. 2 was about 30 deg. Cent. (86 deg. 
Fahr.). As work was practically impossible, it 
was decided to introduce a spray of cold water into 
the hot water in the drainage conduit in gallery 
No. 2, which was uncovered for this purpose, and 
a Pelton wheel installation was constructed at 
one of the cold springs, 4} kilometres (2? miles) 
to the rear of the hot spring. This forced water 
up the ventilation and drainage tunnel to the 
cross gallery No. 45; and here it was introduced 
at the point marked a in a spray with a flow of 
80 litres (17.6 gallons) per second into the water 
in the conduit. As the temperature of the spray 
water was 15 deg. Cent. (59 deg. Fahr.), more 
favourable conditions gradually obtained. 

Work was resumed on this south side on October 
16 last under these new conditions, but not at the 
heading adjacent to the hot-water spring marked K. 
A large fall from the roof had occurred, and heavy 
timbering was put up in the main tunnel, although 
it was decided not to push this heading further at 
that time. No. 2 heading was proceeded with, and 
as the stone was found to be badly decayed, it was 
decided to adopt only hand-drilling. Heavy timber, 
as shown in the cross-section (Fig. 5), had also to 
be adopted here. When the heading reached the 
point marked G on Fig. 4 parallel with the site of 
the hot spring in the main tunnel, further small 
springs of hot water ata temperature of 47 deg. 
Cent. (116.6 deg. Fahr.) were encountered, and at 
the same time grey limestone was met with. This 
hard stone relieved the difficulty as to timbering, 
but progress was slow. No. 2 heading was con- 
tinued to the next cross-gallery (No. 45 in Fig. 4), 
and it was decided to work back southwards through 
the intervening space of 22 metres to the hot 
springs, work being meanwhile resumed at K. 

ig. 4 illustrates the position on December 22 last. 
The drilling-machines then were only working at 
L, hand-work was continued at H and K. Until 
the intervening distance was opened out to full 
section, progress was limited, owing to the difficulty 
of carrying off the excavated material. These 
intervening 22 metres were satisfactorily bored by 
the beginning of this year, and at the commence- 
ment of this month there remained only 104.9 
métres to be cut through, and the work from the 
south is pretty certain to join with the end of the 
northern section within the next few days ; this is 
the more sure as the conditions are very favour- 
able, the rock being dry almost everywhere. Until, 
however, the work is accomplished, the unexpected 
must always be feared. : 

Even after the actual junction there will be 
some weeks’ work until the space between the 
north and south working faces is fully opened out. 
The working from the north had to be discontinued 
when the heading was over the crest and on 4 
gradient downwards towards the south, because of 
the flooding of the workings by water ; sluice-gates 
were constructed to contain the water, which 1s 
being pumped out. To further ensure that any water 
collecting would not flood against the men working 





upwards from Iselle, when the junction took place, 
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the gradient from the north was altered at 9607 33.9 cubic metres (1197 cubic feet) per second, and | tions were taken 


metres ; instead of being 7 per 1000 downwards, | 
it was, made 44 per 1000 upwards, as shown in | 
Fig. 6, and this was continued for a sufficient length | 
so that the bottom of this heading would coincide | 
with the top of the approaching heading from Iselle. | 
Should there be leakage from the Brique end 
through the sluice-gates, it will flow into the up 
vrade Chamber, and will be tapped at the top of 
the heading from Iselle. The tapping of the water 
in the chamber will also give satisfactory warning. 
The- difficulties of ventilation were intensified 
owing to the height of mountain over the tunnel ; 
and, in view of the important question in physics 
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from the Iselle portal 27.3 cubic metres (964 cubic 
feet) per second. A further interestin 
the method of supplying cool air near the face when 


it was some distance in advance of one of the cross | 


galleries. This was accomplished by having a 


| special light sheet-iron pipe carried immediately 
below the roof of the heading, as shown in the | 


cross-section (Fig. 5). At intervals there was 
formed a connection between the hydraulic pres- 
sure main placed on the floor of the heading to pro- 
ject into the pipe a jet of air. As the hydraulic 
power water had a pressure at the face of 72 to 78 
atmospheres, this jet induced through the pipe a 
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associated with the increase of temperature per 
unit of depth from the earth’s surface, the data 
in connection with temperatures in the Simplon 
Tunnel become of great interest. These data 
were taken in the most systematic way. But 
before dealing with this interesting subject, a 
word may be said as to ventilation. We have 
mentioned already that the parallel heading No. 2 
was utilised for ventilation in conjunction with 
cross - galleries, the air supply passing up the 
main tunnel, and the exhaust through the 
gallery No. 2. As in the articles in TRACTION AND 
TRANSMISSION a detailed description was given of 
‘he ventilating machinery, we need only note here 
that the air-supply from the Brigue end equalled 





9387-5™ from 
Southern end. 


strong current, which was conducted right up to 
the face. The water was collected in syphons in 
the bottom of the air-main at intervals, and there 
drained off. This proved a most satisfactory method 
of ventilation between the last’ cross-gallery and 
the face. 

The effectiveness of ventilation slightly affects 
the assumptions which may be drawn from the tem- 
perature data taken, so far as it reflects on the 
question of increase of temperature per unit of 
depth from the earth’s crust. A series of holes were 
made into the side walls to a depth of 1.5 metre 
(about 5 ft.) at distances of 1 metres, as the 
work of boring proceeded, and into each hole was 





introduced a thermometer, from which observa- 


feature was | 


255 
riodically. On thie page we 
eae sectional diagram (Fig. 1) divided, verti- 
cally as well as horizontally, into kilometres, so as 


to show the height of the superincumbent rock over 
the tunnel ; while under this diagram there is an- 
other (Fig. 2), to thesame scale, showing the ranges 
in temperature. The full-line curveis plotted from 
the thermometrical readings taken immediately the 
14-metre borehole was driven into the side, close 
up to the face; and thus, as there was a minimum 
of influence due to artificial ventilation in the 
workings, the readings represent approximately 
the temperature due to the superincumbent rock ; 
some allowance has been made for slight ventila- 


sourTn 


4 


t § 


& 


$ $4 


tion influence in plotting the curve. It will be ob- 
served that for the maximum depth, 7005 ft.—far 
greater than any depth previously attained—the 
maximum temperature of the rock was found to be 
54.5 deg. Cent. (130 deg. Fahr.). In the course of a 

per to the Royal Society on this subject, Mr. 

rancis Fox, one of our leading experts on tunnel 
ventilation, described the investigations he had 
made as to the increase in temperature due to the 
height above the tunnel. From elaborate data 
collected by the engineers, he chose at random the 
readings in March of the four years 1901-4, to 
show the rapid cooling of the rocks due to the 
boring of the tunnel: In March, 1901, for instance, 
when the tunnel had advanced from Brigue for 
4693 metres (nearly three miles), the readings from 
the face towards the portal showed a considerable 
decrease. This is shown by a comparison of the 
thick line with the single dot-and-dash line. In 
March, 1902, the distance driven was 6884 metres 
(4} miles), and there was a greater decrease, the 
temperatures then read at the thermometrical 
stations—1000 metres apart—being recorded by 
the line of dashes. In March, 1903, when the 
tunnel had been advanced 8930 metres (54 miles), 
the thermometers gave readings as recorded in 
the three-dot-and-dash line, while the dotted line 
represents the readings in March, 1904, when the 
tunnel had been advanced 10,140 metres (6} miles) 
from Brigue. 

At the southern side of the Alps—that to the 
right of the diagram—the temperature rise corres- 
ponded approximately to the increasing altitude of 
the mounvains up to the point 2200 metres (14 miles) 
from the portal. There was then a diminution, 
culminating at 4400 metres (2? miles), where a great 
spring of cold water was tapped, yielding 10,560 
gallons per minute. At first the water issued at'a 
high pressure, estimated at 600 Ib. per square inch, 
but it gradually decreased. The temperature fell, 
the ultimate minimum being 13 deg. Cent. (55,4 
deg. Fahr.). From this point the temperature, first 
ascertained at 1000-metre stations, again rose, coin- 
ciding with the temperature in the northern part of 
the tunnel for similar heights. Mr. Fox, in’ his 
paper, eliminated the effect of the great spring and 
the estimated influence of such disturbing factors 
as the inclination of the strata—whether horizontal 
or vertical, and whether synclinal or anticlinal 
—and took also into consideration the temperature 
which was to be assumed as existing near to 
the surface. Snow, where it prevails, doubt- 
less acts as a protection, and prevents radia- 





tion ; where it lies during the long months 
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of winter, the same result is obtained to a ‘ 
modified degree. Under all the circumstances he | _  Serebins 28 iss2. 2. eee Be ud ' bats b:facmcaaad B bys Bei th. 


came to the conclusion that probably at a depth 


of 6 to. 9 metres below the surface the tempe-| —- 


ratures remained nearly uniform at zero Cent. 
(equal to 32 deg. Fahr.). Accepting 10 metres as 
the depth at which this uniformity is to be found, 
he concluded that with the maximum height of 
7005 ft., and with a rise of temperature of 54.3 deg. 
Cent. (97.7 deg. Fahr.), the temperature gradient 
might be accepted as 3Y metres per 1 deg. Cent., or 
71.5 ft. for each degree Fahrenheit. The average 
between kilometre 8 and kilometre 13 from the 
Brigue portal gave 37 metres per 1 deg. Cent., or 
67.5 per 1 deg. Fahr. 

Light on several other problems has been shed 
during the progress of the work, and no doubt we 
shall have information on many of these when the 
work is completed ; but in the meantime we offer 
congratulations to the engineers on the splendid 
progress that has been made ; and we hope that the 
results in practical operation will bring a reward 
to the promoters commensurate with the enter- 
prise that they have displayed. 








AMERICAN PIG-IRON PRODUCTION. 

Wir customary and commendable promptitude 
Mr. James M. Swank, of the American Iron and 
Steel Association, publishes the statistics of the 
country’s production, consumption, and exports of 
iron during 1904. Mr. Swank reports the make for 
the second half of the year at 8,523,595 tons, and 
adding the production of 8,173,438 tons for the June 
half, the aggregate for the twelve months works out 
at 16,497,033 tons. This is smaller than in either of 
the two preceding years ; the output of 1903 having 
been 18,009,252 tons, and that of 1902, 17,821,307 
tons ; but it represents a respectable improvement 
on the 15,878,354 tons of 1901. It is claimed 
that the comparatively small increase in the out- 

ut in the second half of the past year does not re- 

ect to the full extent the change in conditions which 
took place. The monthly statistics prepared by the 
Iron Age (which, when combined, make an aggre- 
gate that corresponds very closely with the official 
total, allowing for the fact that the figures do not 
include the production of the charcoal furnaces) 
have shown that the production varied greatly 
during the different months of the year, but that in 
December the output reached 1,614,349 tons, or 
the largest of any month since May and June, 
1903, and comparing with only 846,605 tons in 
December, 1903, and 921,231 tons in January, 
1904. There had been marked recovery in the 
early months of 1904, being an increase in output 
to 1,205,449 tons in February, to 1,447,065 tons in 
March, and to 1,557,267 tons and 1,533,350 tons 
respectively in April and May; but the improve- 
ment was not lasting. An attempt was made to 
maintain an artificial level of prices; and, as a 
consequence, in July the product was again down to 
1,106,297 tons, and in August the amount was 
but little larger, or 1,167,672 tons. Then the 
mistake which had been made was recognised, 
and in September quotations were marked down 
all round; one instance being the price of 
steel billets, which were reduced from 23 dols. 
per ton to 19.50 dols. per ton. With this 
change in policy there was a marked increase of 
orders ; in less than two months thereafter (namely, 
on November 15) it was found possible again to 
raise the price of billets to 21 dols. The revival 
in the iron and steel trades, which formed such a 
conspicuous feature of affairs during the closing 
months of 1904, may be’ said to have had its origin 
in this reduction in prices in September ; for the 
cut served at once to stimulate consumption and 
to promote confidence in the level of values and 
the state of the trade. The production by States 
is shown in the table in thé adjoining column, for 
which we are indebted to Mr. Swank. 

It is worthy of note that while the total output 
for the country fell off by over 1,250,000 tons, the 
peetons of some of the States actually increased. 

he remark applies particularly to New York 
State, in which 605,709 tons were made, as against 
552,917 tons in 1903, 401,369 tons in 1902, and 
only 283,662 tons in 1901. This apparently reflects 
the work of the new furnace plants of the Lacka- 
wanna Steel Company and of some other indepen- 
dent concerns which have heen increasing their 
furnace capacity in recent years. New Jersey also 


has more iron to its credit than in preceding years, 
while the product of Illinois was maintained at: 


| 1899. 




















Tons of 2240 Lb. 1904. | 1903. 1902. 1901. =| 1900. 1898. 

Southern States. tons tons | tons tons tons tons tons 
Alabama. «w—ti«wwsCs«C«i«st| Ss; $88,518 1,561,398 | 1,472,211 1,225,212 | 1,184,837 1,083,905 1,033,676 
Virginia r 310,526 544,034 537,216 448,662 90.617 365,491 283,274 
Tennessee... - 302,096 418,368 392,778 $37,139 | 362,190 346,166 263,439 
West Virginia ti 270,995 199,013 183,005 166,597 | 166,758 187,858 192,699 
Kentucky ‘ 37,106 102,441 110,725 68,462 71,562 119,019 100,724 
20) a os as we < (62 

on _ 70,156 75,602 $2,315 27,338 23,984 17,885 { 3,7 
he ote s,s, 293,441 324,570 303,229 303,186 290,073 234,477 190,974 
Texas... 5,530 11,653 3.095 2,273 | 10,150 533 | 5,178 
Total .. 2,743,313 3,237,079 3,084,574 2,578,864 | 2,604,€71 2,360,554 2,083,726 
Pennsylvania .. 7,644,321 | 8,211,570 8,117,800 7,343,257 | 6,865,935 6,558,878 5,537,832 
ie. ss 2,977,929 3,287,434 8,631,388 | 3,326,425 | 2,470,911 2,378, 212 1,989,358 
New York . 605,709 552,917 401,369 233,662 | 292,827 264,346 228,011 
New Jersey .. 262,294 211,667 191,380 | 155,746 | 170,262 127.578 100,681 
Illinois .. 1,655,991 1,692,375 1,730,220 | 1,596.850 | 1,363,383 1,442,012 1,365,893 
Michizan 233,225 244,709 155,213 170,762 | 163,712 134,443 147,640 
Wisconsin 210,404 283,516 273, 987+ 207,551t |  184,794t 203, 175+ 172,781 
Missouri 151,776 270,289 "930" 203,409* | 159, 204* 138,880* 141,010" 
All others 12,071 17,766 15,446 11,828 | 13,543 12,605 9,997 
Grand total .. 16,497,033 18,009, 252 | 17,821,307 | 15,878,354 | 13,789,242 | 13,620,703 11,773,934 





* Including Colorado and State of Washington. 


nearly the same figures as in 1903. As might have 
been expected, the loss was borne mainly by the 
Southern States and by Pennsylvania and Ohio. 

Stocks of iron at the end of 1903 amounted to 
598,489 tons, having accumulated from 49,951 tons 
at the end of 1902, owing to the depression of 
trade which prevailed during the closing months. 
Last year, as a result of the improvement in 
trade, stocks were again reduced to 446,442 tons. 
Mr. Swank’s figures of stocks include all iron in 
the hands of manufacturers not intended for their 
own consumption, and also all iron in the warrant 
yards. Allowing for the changes in stocks, the 
consumption of home pig iron in 1904 was 16,649,080 
tons, against 17,460,714 tons in 1903, showing in 
this way a decrease of only 811,634 tons. On the 
other hand, account should also be taken of the 
diminution in the imports of pig iron, which in 
1903 and 1902 had been very large, but in 1904 
dropped back to small proportions. On this basis 
the domestic consumption would work out at 
16,679,555 tons, as against 18,039,909 tons in 1903, 
and 18,436,870 tons in 1902. But even this does 
not indicate the whole of the reduction which 
took place in domestic consumption. Pig iron 
itself forms only a small portion of the country’s 
trade in iron and steel. In 1902 and 1903 the 
situation was such that large quantities of both 
iron and steel were imported to supply the deficiency 
in the home —— large as that was. Last 
year an exactly opposite condition of things pre- 
vailed—the make, in spite of the decrease, being 
greatly in excess of the home demand—making it 
necessary to find an outlet abroad for the sur- 
plus. As a result, the country exported 901,275 
tons of iron and steel more than it imported, 
whereas in 1903 the imports exceeded the ex- 
ports by 852,207 tons, and in 1902 by 831,735 
tons. Deducting, therefore, the 901,275 tons of 
net exports from the 16,649,080 tons consumption 
of home pig iron in 1904, and adding the 852,207 
tons excess of imports to the consumption in 1903, 
and the 831,735 tons excess of imports to the home 
consumption in 1902, the comparison would stand 
15,747, tons for 1904, against 18,312,921 tons 
for 1903, and 18,676,737 tons for 1902. The con- 
traction is, accordingly, found to have been over 
24 million tons as compared with 1903, and nearly 
3 million tons as compared with 1902. It was this 
great curtailment of consumption that furnished 
the basis for the improvement in demand which 
developed when prices were reduced to the proper 
level. 

The improved conditions of trade mean that the 
output of iron by the Lake Superior mines during 
the current year will show a great increase on the 
figure for 1904, when 21,822,839 tons were mined 
and shipped to the furnaces. The estimates range 
from 28,000,000 to 30,000,000 tons. The Cleve- 
land Iron Trade Review tells us that those who 
regard 30,000,000 tons as a not extravagant esti- 
mate judge, in part, by the large amount of mer- 
chant ore already sold as compared with the total 
of last year, and evidently count on the Steel 
Corporation, and the other consuming producers, 
— a like increase upon their shipments of 
1904. 
facilities, and the ability of the railroads to get 
the ore from Lake Erie docks to furnaces, may not 





be equal to handling such an unprecedented ton- | 


nage, is answered by citing the record of three 





The suggestion that Lower Lake dock | 


t Including Minnesota. 


years ago, when 27,500,000 tons were shipped in 
a season of unusual difficulties on account of con- 
gestion at Lower Lake docks. Some additional 
unloading equipment—not a great amount—has 
been provided in the interval, and there is greater 
storage space at furnace yards than existed in 1902. 
It is argued further that a movement of 4,000,000 
tons of ore in a month has been accomplished 
repeatedly, and that seven-anda-half months of such 
shipments would give 30,000,000 tons. The ability 
of railroads running to Lake Erie ports to handle 
4,000,000 tons a month during the whole season 
has not been demonstrated, it may be said ; but 
that part of the problem, it is claimed, would not 
be beyond solution. It would seem, however, that 
the question is not one of dock, railroad, and vessel 
capacity ; as to the last-named, at least, there can 
be no doubt. It is, rather, one of the amount of 
Lake Superior ore the furnaces tributary to that 
district will require in 1905. Precedents are not 
laws ; but some light may be thrown on the inquiry 
by noting the relation that has existed over a 
period of years between the output of Lake Superior 
ores and the production of pig iron in the entire 
country. This is shown in the following figures :— 





i oe Lake Superior 





~— m - Iroa Ore Ratio. 
Production. | Shipments. 
tons tons 

1895.. 9,446,308 10,429,037 1.10 
1896. . 8,623,127 9,934,828 1.15 
1897.. 9 652,680 12,464,574 1.30 
1898. . 11,773,934 14,024,673 1.20 
1899... 13,620,703 18,251,804 1.34 
1900... 13,789,242 19,059,393 1.40 
1901.. 15,878,354 20,593,537 1.30 
1902. . 17,821,307 27,571,121 1.55 
1903... -.| 18,009,252 24,289,878 1.25 
1904. . 16,497,038 21,822,839 1.32 





It should be noted that 1902 was the year in 
which the United States Steel Corporation intro- 
duced its policy of providing a large reserve supply 
on Lower Lake docks and in furnace yards. Its 
shipments in that year were announced to be nearly 
25 per cent. greater than actual requirements. 
If deduction be made to that extent, the ratio 
between the pig-iron production in 1902 and the 
lake ore shipments would drop to 1.38 instead of 
1.55. The average for the six years beginning 
with 1899 would then be 1.35. If this be the 
ratio for 1905 a shipment of 30,000,000 tons of 
Lake Superior ores would mean a pig-iron output 
of 22,225,000 tons. To take up such a production 
of pig iron would mean an expansion of nearly 
25 per cent. beyond the consumption of 1902 ; and 
it is questionable if effective furnace capacity could 
be marshalled for such an output, making allow- 
ance for capacity out of repair, and considering 
that coke capacity is not now available for the 
production of such a make of pig iron in twelve 
months. 








NOTES. 
Tue SrvsartaL Monornase Ratiway. 

In August last a monophase narrow-gauge clec- 
tric railway was opened between Innsbriick, in 
Tyrol, and Fulpines, at the head of the Stubai 
| Valley, which is much frequented by tourists. The 
‘line has a length of 18.2 kilometres (11.3 miles), 
‘and rises to 1012 metres (about 3300 ft.) above 





‘the sea-level; the gauge is 1 metre. The cur- 
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rent is taken from the Sillwerke, at Innsbriick, 
which supply biphase currents of 42 periods at 
10,000 volts. One of the phases is carried along 
the line to three transformer stations, each con- 
taining two 75-kilovolt-ampere transformers, which 
send currents of 2500 volts into the overhead line. 
The overhead line has a cross-section of 53 square 
millimetres (0.082 square inches) and is suspended 
by short vertical wires, about 4 metres (13 ft.) apart, 
from a steel wire, 5 millimetres (0.2 in.) in dia- 
meter, which is given maximum spans of 50 metres. 
The overhead line is about 5.5 metres above the 
permanent-way, The current returns through the 
rails, whose joints and fish-plates are coated with a 
metallic amalgam. The rolling-stock consists, so 
far, of three motor-cars, six trailers, besides goods 
cars, trucks for timber, &c. The motor-cars rest 
on two’ bogies, with a wheel-base of 4 metres, and 
are fitted with four Winter-Eichberg single-phase 
motors, electric heaters and lamps, and Boher’s 
vacuum brakes. The trains are made up of one 
motor-car and two trailers. The currents of 2500 
volts pass from the trolley-line to an oil-switch, and 
through a fuse to the main transformer, from 
which currents of 400 or 525 volts can be drawn. 
The four motors are coupled in two parallel groups. 
The stators of the two motors of a group are 
parallel to one another and in series to a regu- 
lating transformer, to whose secondary terminals 
the two motors are joined in series. The con- 
troller, which is of the ordinary type, makes 
three connections for 400 volts and three for 525 
volts. In order to reduce the danger in case 
the line wire should snap, the car is roofed 
over. Measurements taken at the feeder points 
show that 70 watts are absorbed per ton-kilometre, 
and 48 watts utilised for mechanical work : that 
would give an efficiency of 68 per cent. During 
the first four months of working the current supply 
represented about 17 per cent. of the working 
expenses. The trains weigh 45 tons, and accom- 
plish the journey in an hour, at a speed of 25 kilo- 
metres (15 miles) per hour, which, on the steep 
gradients, is reduced to 20 or 18 kilometres. The 
whole plant is due to the combined Allgemeine 
Elektricitats-Gesellschaft-Union and Elektricitits- 
Gesellschaft of Vienna. 


Tue LIABILITIES OF CONTRACTORS. 


A case which was heard in the King’s Bench 
Division on February 20 raised certain questions 
of importance to those who contract with local 
authorities for the execution of public works. It 
is now well known that by the Public Authorities’ 
Protection Act, in the exercise of statutory powers 
or the performance of any public duty or authority, 
or in respect of any alleged neglect or defeult in 
the execution of any such act, duty, or authority, 
an action will not lie for any alleged neglect or 
default except within a period of six months ; and 
that if the defendants are successful in such an 
action, they may get costs as between solicitor and 
client. This statute, which was passed in 1893, 
was primarily intended for the protection of local 
authorities. Thus, suppose a street accident oc- 
curred owing to the negligence of the highway 
authority in leaving a hole unfenced, an action 
for damages (if it lay at all) would have to be 
brought within six months of the date of the 
injury. The question has recently arisen whether 
this Act sgiotien so as to protect a contractor 
who is carrying out works under agreement 
with a local authority. It appears that an 
action was brought by a firm of omnibus pro- 
prietors to recover damages from Messrs. Dick, 
Kerr, and Co., in respect of certain damages alleged 
to have been caused to the plaintiffs’ buses by 
certain street obstructions. The defendants were 
under contract to electrify certain tramways in the 
borough, belonging to the London County Council. 
The County Council had obtained an Act of Parlia- 
ment to enable them to do the necessary works, 
which the defendants were employed to carry out. 
To meet the requirements of existing traffic, the 
defendants had laid a temporary track. It was in 
crossing this track that the damage in question was 
a!'cged to have been done to the plaintiffs’ ’buses. 
Tie contractors contended (a) that they had been 
guilty of no negligence ; (b) that all they had done 
ws to cause a temporary obstruction to the traffic, 
i accordance with a statutory power ; (c) that they 
were protected by the Act of 1893, inasmuch as 
some of the injuries complained of took place more 
tuan six months before the action was commenced. 


tractors had not been guilty of negligence, they 
were nevertheless not authorised by statute to 
provide for existing traffic. In these circumstances, 
the plea that they were performing a statutory duty 
did not avail them. With regard to the Public 
Authorities’ Protection Act, Mr. Justice Warrington 
held that, inasmuch as the defendants were in- 
dependent contractors, who were laying the tram- 
ways in question for their own profit, he could not 
say that they were entitled to the benefit of that 
Act, which in their case might have excluded a 
number of items in the plaintiffs’ claim. We thus 
arrive at the remarkable conclusion that while a 
local authority, in exercising its powers itself, may 
claim the benefit of the Act of 1893, if it exercises 
those ig by deputy no such protection can be 
claimed. Contractors will do well to bear this case 
in mind when settling the terms of an agreement 
with the local authority. If they do any works 
which are held by the Court to be outside the 
statute which gives power to their employers, such 
works will be done otherwise than under statutory 
authority, and may expose the contractors to 
serious risks. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 7. 

THE most important feature in the steel situation 
is the fact that several eastern railroads have definitely 
settled their plans regarding fabricated steel, and 
contracts aggregating 30,000 tons will be placed 
within the next few days. There is also some tonnage 
pending in the central west, but it is not so large 
as in the east. Negotiations are pending on one or 
two round lots ; light sections are dull and less firm. 

Very little business for strvctural steel required by 
contractors constructing large warehouses has come 
out, and the prospect is not favourable for tonnage of 
this character, either in the east or the central west, 
although a heavy tonnage is required by the various 
projects under way. The movement of various finished- 
steel products is being interfered with by the storms 
in various sections, and specifications on contracts are 
less liberal. The improvements contemplated by the 
AmericanShipbuilding Company, to cost2,000,000dols. 
mean some very desirable orders for structural steel- 
makers. 

While a number of both large and small consumers 
of foundry and steel-making iron are testing the 
market, the volume of business is light, being confined 
to the placing of a few contracts for 100 to 200 tons. 
Apparently furnaces making foundry iron exclusively 
are in a more receptive mood for new business, cover- 
ing the second and third quarters of the year, and 
some of them at least, both north and south, are less 
extreme in views regarding prices. 

The liberal arrivals of tin at American ports have 
brought about the natural result of lower prices, and 
although holders were demanding 29.70 cents to 29} 
cents for actual spottin, a weaker tone prevailed at the 
close of the day, with offerings ex the Mesaba at 293. 
Since the first of the month arrivals have been 1465 tons. 
There is now afloat 4220 tons for American ports. This 
will put the shipments for the month of February in the 
neighbourhood of 5000 tons. 


February 14. 

Foreign rail-makers are offering standard sections 
of rails on the Pacific Coast at a price equal to 
30.96 dols. As yet no transactions have resulted. 
The Illinois Steel Company have been booking busi- 
ness recently, and have orders for delivery this year 
amounting to about 500,000 tons at this writing. 
The eastern rail-mills have taken orders for about 
600,000 tons, making a total amount of accumu- 
lated business to date of 1,100,000 tons. This 
does not include the orders taken by the inde- 
pendent mills, which would run the total up to 
1,400,000 tons. It is reported that the Canadian 
Pacific Railroad has placed an order for 50,000 tons 
of steel rails with Canadian works. There is a 
rumour current to-day that arrangements have been 
practically completed for the placing of orders for 
some 50,000 tons of bridge material for delivery during 
the second quarter of the year. While these figures 
cannot be asserted as exact, the statement can be made 
that a large quantity of structural material and plate 
iron for bridge-building purposes is being contracted 
for. The car-builders in the central west and in 
Western Pennsylvania have been increasing their 
orders for steel plate, and the result is that the 
demand for billets has reached such proportions as to 
force prices upward from 2 dols. to 4 dols. per ton pre- 
mium for accommodation shipments. The effect of this 
advance in billets is to put up prices for steel in 
the shape of plates and structural material. The 
entire situation is threatening, and the incoming 
requirements will probably bring about an advance 
which is to be deplored. Necessities for iron and 
steel are arising in unexpected quarterr, The bridge- 





Mr. Justice Warrington held that while the con- 


builders have, as yet, made very little impression upon 





the industry, but advices from authentic sources 
establish the fact that the bridge-building necessities 
of most of our railway systems will be very heavy 
during the coming year. 

One reason for this is that certain combinations are 
being made in mileage, and that out of these agree- 
ments there will be arrangements for extensive bridge 


construction. The managers of the new combinations 
are bent ape improving the railway properties in 
every detail. In fact, some very important improve- 


ments in bridge construction, in tunnelling, and in 
general track construction have been postponed for 
some months in view of the strong probabilities of 
combinations which are now taking place. 

The latest rumour of a giant combination is that 
the Pennsylvania Railroad and the Atchison Railroad 
will come under one management, which will extend 
that mileage from New York to San Francisco. 
The developments do not warrant the unqualified 
assertion as yet that this is correct; but there are 
movements beneath the surface which look to an early 
combination by which a control will be established 
from the Atlantic to the Pacific. . 








Mrp-Surrotk Liegat Rairway.—This line will shortly 
be opened for passenger traffic between Haughley and 
Laxfield, a distance of about 19 miles. Goods tratirc has 
already been conducted for some time over the section. 
The line joins the Great Eastern system at Haughley, 
and proceeds to Old Newton over a gradient of 1 in 50. 
At Mandlesham a small station building of corrugated 
iron has been erected. About two miles further on another 
small station will be provided at Wetheringsett ; similar 
provision will also be made at Thorndon and Kenton. 
At the latter place a junction is effected with a line at 
Halesworth. Two platforms are to be provided at 
Kenton, and land has been purchased for storage sidings 
and an engine-shed, repairing-shop, &c. Laxfield, where 
a station building has been erected, will at present be the 
terminus. 


ENGINEERING Socrety, University Cotiece, Lonpon, 
—On Friday, the 10th inst., a general meeting of the 
Society was held, Dr. J. A. Fleming, F.R.S., in the 
chair. Mr. R. Sawers (Student) continued his paper on 
‘* Electric Tramways”; he also exhibited one of Messrs. 
Dick, Kerr, aud Co.’s jatest pattern tramcar-controllere. 
On Tuesday, the 14th inst., the Lot’s-road power station 
of the underground electric railways of London was 
visited. Thenext visit of the Society is to the Nine Elms 
Locomotive Works (London and South-Western Railway). 
A general mong & the Society was held on Friday, 
the 17th inst., Mr. W. C. Clinton, B.Sc., A.M.I.E.E., in 
the chair. Mr. W. Hunt (Student) read a paper on 
* Arc ——— and Methods of Are Lighting adopted by 
the General Electric Company of the United States of 
America ;” he also exhibited two different types of lamps 
manufactured by this company. On Monday, the 20th 
inst., a general meeting of the Society was held, 

. Cormack, B.Sc., President, iri the chair. 
Kernot, of Melbourne University, who is just about to 
return to Australia after a tour in America and England, 
gave alecture on ‘‘ The Bridges of New York.” He com- 
menced by explaining carefully how the problem of 
handling the stream of traffic into and out of New York 
in the mornings and evenings was dealt with. The Pro- 
fessor then proceeded to describe the structure of the 
Brooklyn and Williamsberg a as well as the 
bridges of the overhead railways. This most interesting 
lecture was illustrated by some excellent lantern-slides ; 
and, on the motion of Professor Cormack, the lecturer 
was accorded a hearty vote of thanks. 


Professor 
Professor 


Garckre’s Manvart or Evecrrican UNDERTAKINGS, 
1905.—This publication, issued from 37 and 38, Strand, 
W.C., at 15s. net, is the ninth issue, and affords full 
su tion of the enormous development in electric 
lighting and traction. It gives a record of all electrical 
undertakings, both private and Governmental, regis- 
tered within the United Kingdom, publishin abstracts 
of accounts and tables of the grcerem made not only 
in the volume of work done each company, but 
in the economy realised. In 1896 the companies, ex- 
cluding the Government telegraph and telephone 
systems, had a capital of 61 millions sterling. This in 
five years doubled, the total for 1900-1901 being 123 
millions sterling; while in the four years that have 
since elapsed the total has gone up to 267 millions 
sterling. Much of this increase is due evidently to the 
calling up of capital by existing companies, use the 
nominal capital of electrical companies registered has de- 
creased considerably in the past five years. The high- 
water mark in recent years was reached in 1899, the com- 
panies registered for that year having a nominal capital 
of 15.6 millions sterling, while since then there has n 
an uninterrupted decrease, the total =" of last year’s 
new companies Saas just over 4,600, . Itis notable, 
too, that dividends have fallen off in recent years. The 
average rate on electric traction concerns was, five years 
ago, 4.65 per cent., and has decreased to 4.33 per cent.; 
in manufactures the drop has been from 7.52 to 4.97 
per cent.; in supply companies, from 5.51 to 5,03 per 
cent.; and in telephones from 4.91 to 4.88 per vent. 
So far as the preparation of this annual is concerned, we 
have on previous occasions had an opportunity of ex- 
pressing high commendation. We, however, are surprised 
that a publication which has attained such rank should 
have advertisements on the back of the volume and on 
the back and front of the cover. Advertisements so placed 
quite spoil the appearance of the book. 
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DR. STANTON’S RESEARCHES ON 
WIND PRESSURE. 
To THE Eprror or ENGINEERING. ~ 

Sm,—One of our students, Mr. P. L. Pratley, has 
investigated the probable effect on roof design if Dr. 
Stanton’s farther researches substantiate his first results. 
Mr. Pratley writes :— ibe 

The following table is drawn up to indicate the effect 
of calculating wind load on the assumption that the 
distribution and intensity of pressure obtained by Dr. 
Stanton and given in his paper (Proceedings of the 
Institution of Civil Engineers) are applicable to a roof of 
moderate span. 

Adopting the figures given in Table X. of that paper, 
and taking the maximum ressure—namely, 
491 units—at the point F as equivalent to 40 lb. per 
square foot, the curve of pressure is as indicated in the 
accompanying diagram by the dotted line. 





SCALE OF WIND PRESSURE 1=83 LBS. SQ. FT 


The figure is for a roof of 30-ft. span, with principals 
8 ft. apart, carrying « dead load of 36 Ib. to the square 


foot. 

In the first solumn of tables are given the loads in the 
members determined graphically on the assumption of 
25 lb. per square foot normal wind pressure on the wind. 
ward side only, the dead load being taken on the whole 
roof in the usual method. ; ; 

The other column gives the loads obtained by —s 
Dr. Stanton’s wind-pressure curves, together with a d 
load of 25 lb. per square foot. : , 

It will be seen that, although the wind pressure is 
totally negative on the leeward side, and nearly so on the 
windward, yet the sign of the stress is not altered in any 
member. The reductiun in magnitude is nevertheless con- 
siderable, the highest load being 2.5 tons tension in N H 
against 4.16 in the same member. 


Wind Left to Right. | Wind Right to Left. 
| 


Load Using 
Stanton’s 
Curves, 


Load Using Load by 
Stanton’s | Ordinary 
Curves, ethod. 


tons 


Ordinary 





tons 
1.785 comp. 
1 


” 
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These results are so interesting that J have no hesita- 
tion in asking you to find them space. 
Yours, &c., 
J. Wemyss ANDERSON. 
Department of Engineering Design, University 
of Liverpool, February 16, 1905. 








AMERICAN PLANING-MACHINES. 
To THE Eprror or ENGINEERING. 

Sm,—The paper read by Mr. Archibald Kenrick on 
“Some Features in the ign and Construction of 
American Planing-Machines,” and the discussion thereon, 
as reported in your issue of January 27, 1905, has been 
read with interest by the writer. 

That the introduction of high-speed steel is causing a 
revolution in the design of machine-tools is beyond ques- 
tion. The writer has intimate knowledge of a number of 
agg re gp some as large as 8 ft. by 8 ft. by 

ft., which are running at a cutting speed of 75 ft. 
ed minute, returning at 188 ft. per minute. The 
rive is a patent reversing-gear, in which the jockey 
or tightening pulleys are operated automatically by com- 
proce air. me of these machines have been running 
the past two years, giving great satisfaction, and a) 
parently the only limit to their speed is the difficulty in 
obtaining tool-steel which will stand up to the capacity 
of the planers. 

The writer does not consider Cengeapend gears neces- 
sary where machines are direct driven by direct-current 
motors, as all the speed regulstion necessary can be done 
on the field. 

Yours, &e., 
AVANCE. 
Raglan-road, Brooklands, Manchester, 
February 16, 1905. 





Prrsonat.— Messrs. Joseph Evans and Sons, the well- 
known pump manufacturers, of Culwell Works, Wolver- 
hampton, have appointed Mr. J. J. Huntley their agent 
for the North of England. Mr. Huntley formerly served 
under the late Mr. Michael Watson. ts have 
been made to take over the offices of the late Mr. Watson, 
at 4, St. Nicholas-buildings, Newcastle-on-Tyne. 





MISCELLANEA. 


Tue Vulcan Boiler and General Insurance Company, 
Limited, 67, King-street, Manchester, are communicating 
with the authorities of the Victoria University, of Man- 
chester, with a view to establishing a fellowship for study 
and research in engi ing. is, we believe, would be 
the first instance of such a step being taken by any firm. 


A description of a factory in which reinforced concrete 
has been used for walls, columns, floors, and roofs, is 

ublished in a recent issue of the Engineering Record. 

he building measures 120 ft. by 100 ft. in plan, and will 
be five stories high when completed. In proportioning 
the different parts the maximum working strength of the 
concrete in compression has been taken as 500 lb. per 
square inch, and the tensional stresses on the steel 
been fixed at 16,000 lb, per square inch. 


The Local Government Chronicle for Saturday, February 
25, will contain facsimile = may ad of the onttage 

lans deposited by Sir William Grantham with the 

hailey Rural District Council, which were the subject 
of the recent prosecution: A full statement of the facts 
bearing on the proceedings will also be published, so that 
by examination of the plans the public may be able to 
judge how far the Council were justified in the action 
they took. This is the first occasion on which the plans 
actually in dispute have been published. 


In a highly interesting report to his Council, Mr. J. 
George-Powell, engineer and surveyor for the Godstone 
Urban District, advocates the use of tar macadam on the 
more ery travelled roads under his control. He con- 
tends that the reduction in repairs would be.such that the 
application to the tar m: am to even one-third of the 
district would result in an annual saving in this item of 
3312., and another 88/7. would be saved in the cost of con- 
solidating the roads. Making allowance for the cost of the 
tar and mixing machinery, he estimates that one-third of 
the roads of his district could be laid as tar macadam at a 
net cost of but 40/, more per annum than the sum at pre- 
sent expended, which is 18197. For this small addition 
the community would secure s free from mud in the 
winter and from dust in the summer. 


According to the Street Railway Journal some of the 
electric lines in Ohio are arranging to increase their pas- 
senger fares, which, fixed in the early days of electric 
traction and without the experience since acquired in the 
matter of incidental expenses, are at present unprofitable. 
The idea appears to be to have a standard local rate of 1d. 
per mile, season-ticket holders being carried at five-eighths 
of this rate. At present the fares are in many cases 
?d. per mile, season-ticket holders being carried at 4d. 
per mile. The steam railroad fares in the district affected 
are 14d. per mile ; thousand-mile tickets being issued at 
1d. per mile. Many of the electric lines in question carry 

free, a practice which has proved so profitable in 
inducing traffic that it is pro to extend it to the 
other lines in the district simultaneously with the pro- 
posed increase of fares. 


We learn from the Revue Industrielle that the heavy 
frosts experienced on the Continent last January have 
been the cause of considerable embarrassment to the 
directors of many hydro-electric undertakings. The 
plants which ania light and power to Lyons and 
to Bellegarde were brought to a stop, and sim expe- 
riences were common in Switzerland, where public and 
private lighting- plants and power - stations supplying 
tramways and industrial establishments were in many 
cases unable to continue at work. At Rheinfelden the 
canal supplying the turbines was frozen for a length of 
330 yards, not a single one of the turbines supplied being 
able to run. At Lausanne the supply of current to 
several quarters of the town had to be interrupted owing 
to the freezing up of the water supply to the power-house 
at St. Maurice. 
worked by steam, was able to furnish 1500 horse-power, 
but this failed to meet the demand. At Winterthur the 
steam reserve plant had also to be called upon. 


_ In order to be able to work with high-current densities 
in electrotyping baths for the printing of blocks, Sergius 
Maximowitsch, the electro-chemist to the Imperial Bank- 
Note Printing Department of St. Petersburg, in which 
many excellent provesses have been worked out, advises 
the return to the original practice of fixing the anodes hori- 
zontally above the cathodes, instead of ging them ver- 
tically. When the anode is above the cathode, the heavy 
solution of copper sulphate forming at the anode sinks 
down to the cathode, and there is no need for artificial 
circulation with the aid of stirrers or heat. It is necessary, 
however, to place a screen of silk tissue between the elec- 
trodes to catch any mud dropping from the anode. This 
screen and the anode itself are held by tilting-frames. 
Baths containing 220 grammes of copper sulphate and 
25 of sulphuric acid per litre of solution, and currents of 
from 6 to 10 amperes and 0.8 volt, are recommended for 
electrodes 8 centimetres apart. 


With reference to the dry-air supply for blast-furnaces, 
which formed the subject of a paper read before the Iron 
and Steel Institute at New Youk, on October 25, 1904 (see 
ENGINEERING, vol. lxxviii., pages 656 and 661), it is in- 
teresting to note that Mr. J. B. Nelson, engi % 
read a paper on the same subject in 1825, fore 
the Glasgow Philosophical Society, entitled ‘‘On the 
Smelting of Iron Ore”; it was published in the Glas- 

Mechanics’ Magazine for Fe! 26, 1825. Mr. 
elson stated that long experience had shown that 
furnaces for smelting iron ore into ‘pig iron produ 
during the summer months far lessiron, and that of an 
inferior quality, in the same given time with the same 
power and an equal quantity of ore, than they did in the 
winter months. Mr. Nelson investigated the matter, and 


The reserve plant at Pierre du Plan, | tel 





came to the conclusion that the cause of this was the 
want of the ordinary proportion of oxygen in the air 
blown into the furnaces during the heat of the summer 
months. It was quite clear, he added, that when the air 
is rarefied by the heat of summer it cannot contain the 
same quantity of oxygen in the same volume. Hereferred 
to experiments le ‘many years ” at Devon Iron 
Works, by Mr. Roebuck, who assumed as a principle that 
a greater quantity of air thrown into the furnace with 
less velocity was much better than a less quantity thrown 
in with. greater velocity. According to.the.author, some 
manufacturers, with the intention of trying the princi 
ple, widened the mouth of their blow-pipe without increas. 
ing the size of the plant ; but no satisfactory result wa: 
derived from this, for although the velocity of the blast 
was , NO means were taken for increasing its 
volume.. Mr. Nelson ed that Mr. Roebuck’s prin- 
ciple strengthened his (Mr, Nelson’s) point, and further 
gave figures to show the reduced quantity of oxygen in 
the blast when the air température was at 70 deg., com 

red with the winter temperature at 32deg: He stated 
urther that: considerable injury arose from the: construc 
tion of the water vaults for equalising the blast, the air in 
summer’ absorbing a considerable portion of moisture 
from the water. This latter fact, according to Mr. 
Nelson, was a established by experiments made at 
the Clyde Iron Works, where by applying a cooling mix- 
ture to the blow-pipe just before it entered the furnace, a 
constant stream of water was obtained from the moisture 
contained in the air. 








_ A CusHion FLoor ror BripcEs.—At a recent meet- 
ing of the Engineers’ Society of Western Pennsylvania, 
Mr. E. K. Morse described a cushion type of bridge floor 
which, it was stated, had been tried with success, and 
was recommended accordingly. It was formed in a very 
simple manner, the floor of the bridge being covered with 
#-in. plates, on which 12 in. of granulated concrete, com- 
pancel of cinders from blast-furnaces, was placed. The 
track was laid on this cinder concrete in the usual 
manner. The result was said to be a very smooth running 
track, which was easily kept in repair, and it was par- 
ticularly useful where it was desirable to deaden the 
sound of trains ing over bridges in cities. It had also 
been found a help in preventing damage in case of derail- 
ment. The cinders weighed about 15 lb. per cubic foot 
when first laid, but® packed up to about 35 Ib. per cubic 
foot in course of time. 


Contracts.— Messrs. William Simons and Co., Ren- 
frew, have received from the Karachi Port Trust an order 
for a powerful hopper-dredger of 1250 tons hopper capa- 
city, specially constructed to dredge hard material, and 
—— similar to the dredger they supplied to the 

rust about six years ago.—Meéssrs. Wailes, Dove, and 
Co., Limited, Newcastle-on-Tyne, inform us that their 
bitumastic enamels have been applied to the bunkers, 
ballast-tanks, and pag hag of the Cunard liner Car- 
mania, now being built b essrs. John Brown and Co., 
Limited, of Clydebank.— Messrs. Robert Stephenson and 
Co., Limited, Darlin m, have received from the Indian 
State Railways an order for ten large mger engines 
and tenders ; the engines are six-wheeled coupled, with 
leading bogie cylinders 19 in. in diameter with a stroke 
of 26 in.—Messrs. Geipel and Lange, 724, Great Thames- 
street, S.E., have received from the proprietors of the 
New York Hip rome an order for one hundred and 
twenty-four 100-light Ward-Leonard dimmer-plates, which 
are to control 12,400 60-watt lamps. 


TELEPHONES IN THE UNITED States.—Although the 
commercial telephone has been develo in the United 
States for only thirty years, its operations have become 
considerably more important than those of the ordinary 
elegraph. In 1902 the wire mileage worked by commer- 
cial and mutual telephone systems together constituted 
i Tape cent. of the combi mileage for such systems 
and commercial telegraph systems. The number of 
miles of wire in use in 1902 was 141 times, and the num- 
ber of telephones nearly 43 times, as large as in 1880. In 
1880 the population of the United States was 50,155,783, 
and the number of telephones of all kinds was 54,319, 
showing an average of 923 persons to each telephone. In 
1902 the population of the United States was 78,576,436, 
AA number of oe be aren in that ~<a was 

,297, giving an average oO rsons per telephone. 

The total revenue of all the selaghone fw dha of the 
United States amounted in 1902 to 86,825,536 dols., giving 
an average of 374 dols. per telephone. Of this amount 94 
per cent. was derived from actual operations. The work- 
ing expenses of the year amounted to 56,867,062 dols., or 
24.56 dols. per telephone. The total net income was 
21,660,765 dols., or 9.36 dols. per telephone ; and the net 
surplus for the year was 6,678,046 dols., or 2.88 dols. per 
telephone. Thecommercial and mutual systems returned 
2,315,297 telephones as in operation in 1902. There were 
2,178,366 subscribers, giving an average approximately of 
one telephone to each subscriber. The number of messages 
or conversations during the year over the wires of the com- 
mercial and mutual systems was 5,070,554,553. Of the 
whole number of messages returned 974 per cent. were 
local, and 24 per cent. were long distance and toll. The 
commercial telegraph messages sent in 1902 numbered 
90,834,739, or less than one-fifty-sixth of the telephon« 
The pieces of first-c mail matter which 
caaleddhedeale the American mails during the year 
numbered 4,611,271,500, or not quite so many as the 
telephone messages. Iowa ranked first among the States 
in the number of systems; New York, first in miles of 
wire, number of telephones, revenue, and expenses ; 
= Ohio, first in number of messages and net surplus for 

@ year. 
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UNIVERSAL WOODWORKING 


BY MESSRS. 


CONSTRUCTED 


_ We illustrate above a new type of woodwork- 
ing machine, which is constructed by Messrs. 
Thomas Robinson and Son, Limited, Rochdale, 
by whom it has lately been perfected. It can 
be applied to a variety of purposes, such as trench- 
Ing, recessing, cross-cutting, grooving, moulding, 
o and it contains features of considerable in- 
rest. 

_Fig. 1 is a reproduction from a photograph, and 
gives a general perspective view of the machine. From 
this illustration it will be seen that one of the features 
of the arrangement is a hanging arm, on which are 
placed various pieces of mechanism, the arm being 
forked at the top, and suspended by trunnions from 
brackets which are fixed to the ceiling of the room. 
‘ing suspended in this way, the arm is free to swing 











MACHINE. 


THOMAS ROBINSON AND. SON, LIMITED, ENGINEERS, ROCHDALE. 


Fig. 2. HORNING, OR MOULDING SASH STILES FOR 
; WINDOWS. 








TRENCHING DIVISIONS FOR SHELVING, ETC 
Fig.4. . 
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MOULDING CURTAIN.OR 
VALANCE BOARDS. 
Fuy.6. 


BEADING AND MOULDING 
PANELS 











Fig.8. TRENCHING BASE BOARDS FOR RIFLE RACKS. 
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pulleys, and at the lower end of the frame, and in the 
centre of it, a slide, capable of moving in vertical 
guides, is mounted, and is provided with four bearings, 
which have a common horizontal axis. Through 
the two middle bearings a spindle is carried, and is 
es by them, while at the ends the spindle is 
made conical, and centred within adjustable portions 
of the outer bearings. On the part of this spindle 
between the two middle bearings a pulley, which is 
driven by a belt from the middle pulley of the shaft 
above, is fixed. One side of the belt which drives 


A 








with a pendulous motion when required, but can be 
held in any position not vertical by simply tightening 
up the caps which pass over the trunnions where these ‘ 
latter rest on the supporting-brackets. This arrange- | this pulley passes over the outer side of a jockey pulley, 
ment allows the arm to be swung on one side without | which is carried by a pivoted arm, and over the inner 
fear of its falling back when it is necessary to put work | side of a similar pulley, carried by another arm, which 
on the table. The two trunnions on which the arm | is fixed rigidly to the pivoted arm before mentioned. 
swings are hollow, and allow a shaft to pass through | By means of this arrangement, which can be partially 
them, with a clearance space between the shaft and | seen at the back of the frame in our illustration, the 
their inner surfaces. The shaft at each end, where it | belt is automatically kept tight under variations in 
eo through the trunnions. is carried by ordinary | the relative distances between the driving and the 





arings and hangers, as shown in our illustration. | driven pulleys. 
These rings are preferably of the swivelling adjust- On each portion of the horizontal bottom spindle— 
able type. that is, between one of the middle and one of the outer 


On the portion of the shaft between the bifurcated | bearings—there is a block, to which cutting tools may 
ends of the swinging arm or frame are placed three | be fixed. The portions of the spindle alluded to are 
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screw-threaded, and the cutter-blocks are fixed in 

ition endways on the spindle by means of lock-nuts. 
Saeco an however, to avoid any risk of the spindle 
turning within the block, each block is provided with 
a fixed key or feather, which slides along a groove in 
the par The slide and the spindle are raised and 
lowered by means of a forked hand-lever, which is 
pivoted to the frame, and connected by means of links 
to the slide below. The lower part of the slide carries 
two rollers, which are adjustable, and bear upon and 
travel along the surface of the wood to be operatei 
upon. When properly adjusted as to height, they 
allow the cutters to enter into the wood to the required 
depth only. 

he wood which is to be operated upon by the 
cutters on the horizontal aqielle is fixed below the 
frame, the latter being swung aside to allow of this. 
The machine is started and the frame moved into 
position for the cutters to work upon the surface of 
the wood. The cutters are pressed down sufficiently 
to allow them to cut to the depth that is fixed by the 
rollers, for, as the frame is gradually moved upon its 
pivot axis as the cutting proceeds, the slide which 
carries the cutting-blocks moves vertically within its 
guides to adjust itself to the varying distance between 
the axis of suspension and the surface of the wood. 
The weighted belt appliance is so arranged that it 
causes the slide normally to be held up against a 
stop, or it may be arranged to have an opposite effect, 
and normally et the cutters upon the work. Inthe 
former case the hand-lever is used for lowering the 
cutters, and in the latter for raising them. 

In addition t> the slide carrying the horizoutal 
spindle at the bottom of the frame, there are two slides 
which, for the sake of convenience, we may call the 
secondary slides. They are placed one on each side of 
the centre line of the frame, and have a horizontal 
movement in guides which are fixed to the frame. 
Each of the secondary slides is provided with a pair of 
bearings, within which is mounted a vertical spindle, 
and on the upper end of each spindle a pulley is fixed, 
which is very clearly shown in our illustration. On 
the lower ends of the vertical spindles, heads are formed 
to receive any desired form of cutter. The spindles 
are driven by belts from the two outer pulleys on the 
overhead shaft, the belts being taken round guide- 
pulleys, whose axes are suitably placed with regard to 
the frame. A transverse carrying-bar passes, at its 
ends, through portions of the secondary slides, and a 
forked hand-lever is pivoted to the frame, and each 
side of the fork is connected by means of a link with 
the transverse bar. This lever and the slides are 
normally held up by means of springs, which may be 
seen in our illustration about half-way down the frame. 
The vertical guides may be loosened from the hori- 
zontal ones, and may be slid towards or from one 
another, and be then re fixed in the horizontal slides, 
so as to suit varying widths of work. 

The vertical spindles may be brought down to bore 
holes into wood, either before or after the cutters, 
which are carried by the horizontal be gg or inde- 
pendently of any work being performed by the cutters, 

As an example of the work done by this machine, we 
may refer to Figs. 2 to 8, page 259. Fig. 2 repre- 
sents the moulding of sash-stiles for windows ; 16 of 
the pieces can be finished at one operation, taking 
two minutes. Fig. 3 represents the trenching, or 
housing, of string boards for stairs, and a pair of these 
boards can be worked at one time, each board being 
10 ft, long. The time taken in the operation is 
50 hours for 96 pairs, 11 in. wide, having 10 treads in 
each board. The trenching for shelving, &c., is shown 
in Fig. 4; 628 trenches, } in. broad by 4 in. deep, 
were cut across timber 33 in. wide in 11 hours. In 
another case, eight trenches were cut, 4 in. apart, across 
timber 30 in. wide in three minutes, two at one 
operation. 

An example of panel work is shown in Fig. 5. The 
size of the panel is 22 in. by 11 in., and 40 of them can 
be turned out per hour. Fig. 6 is an example of 
valance boards, which can be made at the rate of 
2000 per day, 20 of them at one operation. Such 
boards may also be used for fencing, if turned the 
other way up. A beaded and moulded panel, 22 in. 
by 1] in., and turned out at the rate of 60 per hour, 
may be seen in Fig. 7, while a trenched base-board for 
rifle-racks is shown in Fig. 8, The recesses in these 
boards can be cut at the rate of 45 per hour, two at 
one operation. The machine appears to gh 4 
handy, and ought to prove very useful in many wood- 
working shops. 








PASSENGER ACCOMMODATION OF THE 
CUNARD LINER ‘“CARONIA.” 

WE publish on our two-page plate this weck several 
views illustrative of the ger accommodation 
rovided on board the new liners constructed by 
Messrs. John Brown and Co., Limited, of Clydebank, 
for the Cunard Company. One of these vessels—the 
Caronia—has now been completed, and leaves on her 
first voyage to New York to-morrow; while the 
second ship—the Carmania—was launched from the 


Clydebank Works on Tuesday last. On page 188 
ante we dealt with the general construction of these 
vessels, and particularly with the essential difference 
between them —the Caronia having reciprocating 
engines, and the Carmania turbine machinery—and 
now we confine ourselves to a consideration of the 
interesting question of the passenger accommodation 
provided. 

The vessels have eight decks. The topmost deck— 
the boat-deck—is ahout 310 ft. long, while the total 
length of the ship is 675 ft. This deck is 45 ft. above 
the load water-line, and a large part of it is set aside 
for a promenade; but at the after end adequate 
space, with a protecting screen, is arranged, so that 
stokers may come up and enjoy the fresh air while 
shielded from the wind. 

The next deck is known a3 the upper promenade- 
deck, and it equals in length the boat-deck. This 
deck is also arranged as a promenade, and a full sug- 
—“ of the area afforded is given by the view, 

ig. 12 on page 250. In the centre part of the ship 
there are on this deck several special suites of rooms, 
each consisting of a sitting-room, bed-room, bath and 
toilet-room. Perhaps the most interesting feature in 
connection with these rooms is that the charge made 
for the best of suites in the busier seasons of the year 
is, for one passenger, 120/.; for two passengers, 130/. ; 
and for three passengers, 140/.; while the other suites 
range down to about 100/. There are, however, 
ordinary cabins even on this deck, the charge for 
which for single passengers is 70/. These cabins, and 
those of a similar nature on the lower decks, have 
windows specially arranged for ventilation. These 
windows are square, and are fitted not only with plain 
glass, but with stained glass, in addition to jalousie 

raming. Above the window there is, as shown in the 
engraving, Fig. 12, page 250, a series of louvres of 
steel, sutficiently curved to prevent spindrift from 
finding its way into the room. The air entering the 
state-room through the louvring can be controlled by 
a horizontal flap placed above the window-casing, and 
this flap can be raised or lowered by the passenger 
operating a hand-screw, so that the passenger has full 
control over the amount of air admitted, even under 
adverse weather conditions. The sitting-rooms in 
these suites are finished in white with light-figured 
silk panels. Large easy chairs and couches are fitted 
instead of the old-fashioned sofa-bed, while writing 
and dressing-tables are also supplied. The furniture 
is Sheraton in style, and the rooms are upholstered in 
coloured tapestry, which, with the different shades in 
carpets to match, gives a very fine appearance. The 
bed-rooms are in correspondingly g taste, and in 
many of the suites brass bedsteads are fitted. All of 
the cabins are electrically heated, a luxury which 
extends even to the bath-rooms. 

On the next deck, known as the promenade-deck, 
extending for a length of over 400 ft., there are again 
suites of rooms. Here, however, the charge for a 
family of three occupying one of these suites is 20/. 
less—120/. ; as in the case of the rooms above, the 
winter rates are fully 33 per cent. less. On this deck 
there are forty-seven ordinary cabins, the prices for 
which for one passenger range from 30/. to 80; while 
the rates for the two-berth cabins range from 30/. to 
45/. for each passenger. These single cabins combine 
the best features of the parlour and bedroom of the 
suites. In every compartment of the ship there are 
arranged bath-room jeliectany conveniences, instead 
of these being concentrated at one point on each deck. 
A passenger has not far to go to find such con- 
veniences. There are in the ship 63 bath-rooms and 
156 closets—equal in each instance to one per eight 
first-class passengers. As regards second-class pas- 
sengers there is one bath for 31 passengers and one 
closet for 11 passengers. 

The third deck is known asthe saloon deck, because 
here are located the dining-saloons for the first and 
second-class passengers, There are also on this deck 
55 first-class state-rooms. This deck marks the top of 
the moulded structure of the ship, and therefore 
extends the full length of the vessel. But on no deck 
is the first-class passenger accommodation within 
190 ft. of the bow or 180 ft. of the stern, while even 
the second-class passenger-rooms are 124 ft. from 
the stern. The importance of this point is associated 
with the fact that there is less disturbance to the saloon 

ngers, either from propeller action—which is, 
owever, minimised to an irreducible extent in this 
ship—or from the action of the sea, which is, perhaps, 
an insurmountable difficulty, even with the greatest 
of ships. In this respect, as in all others, the Caronia 
has given promise of ver behaviour. 

The upper deck, which is the first deck within 
the meutied structure of the ship, has fifty-six 
cabins, and here and on the saloon deck above the 
first-class passenger will find his cheapest accom- 
modation. In the summer season the lowest rate is 
16/. for passengers occupying a four-berth room, 200. 
for passengers occupying @ three-berth room, 25/. for 
passengers occupying a two-berth room, while a 
single room can be had for 35/. to 507. Such a room, 





it may be noted, is 12 ft. above the water-line, and 





there will always be satisfactory ventilation, as 
Stewart’s thermo-tank system is adopted (see Eni. 
NEERING, vol. Ixxviii., page 499). All of the saluon 
passengers have state-rooms above the water-linc. 

The main deck is entirely given over to the thi:d- 
class ngers, whose cabins—some with only tw» 
berths—fill up the space from stem to stern. This 
deck is divided into a number of sections, each com. 
plete in itself, with its own range of lavatories, and 
each is also capable of being isolated from every 
other section. On this deck one thousand passengers 
can sleep. 

On the lower deck 1000 emigrants can be accommo. 
dated, the berths located in each separate compart- 
ment being open, and of corrugated galvanised iron. 
Even this deck, on which the emigrants are placed, 
does not exhaust the number of stories on this modern 
leviathan, as there is still an orlop deck for cargo, in 
addition to the hold. 

On the two-page plate there are reproduced eight 

hotographs of typical’ public rooms in the ship. 
hese engravings, with others on page 250, have been 
ae from photographs taken by Messrs. Maclure, 
McDonald, and Co., of Glasgow. It may be well to 
interpose here the remark that all of the decsrative 
work in these Cunard liners has been designed at tlie 
Clydebank Works, where also the work was com- 
ane. The lounge (Fig. 1) is a new feature on Cunard 
iners. Time was when ladies so seriously objected 
to smoking that men were banished toa separate com- 
rtment for this pleasure ;. but now in all public places 
it has been fouad conducive to popularity to have an 
apartment where men need not be deprived of the 
society of ladies even while smoking, and on the boat- 
deck in these new Cunarders there is arranged such a 
lounge. This lounge is finished in painted mahogany, 
the upper panels being of old gold tapestry, which 
combines well with the white woodwork. The up- 
holstery is tapestry of a green shade, and the floor 
is laid with a rich carpet of bright colours, with Per- 
sian rugs scattered throughout the room. With various 
nooks, having chairs and tables, the room is certain 
to be poner ee It is lighted from above witha 
stained glass skylight, and is located at the top of 
the main companion stairway, so that it can be reached 
after dinner without going on the deck. 

The first-class drawing-room and writing-room are 
adjacent to each other on the deck below, again 
directly communicating with the main companion-way. 
The only objection, perhaps, in this combination is 
that passengers going to the drawing-room must pass 
through the writing-room; but on board ship few people 
are pe to write, and they do so more con- 
veniently probably in their own cabins, so that the 
writing-room will, for most purposes, form part of the 
drawing-room. The drawing-room (Fig. 2) is finished in 
white, relieved by pale green panels of silk ; in fact, 
white is the universal colour throughout the ship, and 
in practically all cases the wood used is mahogany, 
or before being painted, so that a very even sur- 
aceis got. The drawing-room, as well as the writing- 
room, is a fine specimen of pure Adam style. The con- 
trast of colour between the rose of the upholstery and 
the pale green of the panels is striking. The furniture is 
Sheraton in style, of mahogany inlaid with other woods, 
and the upholstery is of tapestry, of pale green and rose; 
the curtains and other hangings are also of rose. ‘The 
carpet is of rose colour, which will probably improve 
with a little fading, and there is here also a profusion 
of Oriental carpets, rugs, &c. A Broadwood grand 

‘ano occupies a central position in the drawing-room. 

he roof is constructed in the.clerestory style, with a 
large skylight having light-coloyred stained glass. 
The fireplace is here a striking feature. The sides of 
the hearth are of Grecian marble, and the fireplace 
itself is of hand-beaten brass, with fire-irons to match. 
The writing-room (Fig. 5) is treated in exactly the 
same way as the drawing-room. 

The first-class smoking-room (Fig. 3) is at the after 
end of the upper promenade-deck, and one commend- 
able feature is that the entrance instead of being, as in 
some other ships, direct from the promenade deck, is 
from a vestibule communicating with the promenade 
and with alley-ways to the cabins ; the lavatories and 
bar are entered from the vestibule. The smoking-room 
is treated in old English style, with plain polished oak, 
and the floor is of the same material. The effect is 
very pleasing, and in marked contrast to the somewhat 
= decoration too often adopted in modern ships. 

he upholstering is of simple colours, and a feature 
is the delightful arm-chairs, which are movable, in- 
stead of being fixed, as in some of the other, per- 
haps less stable, ships, so that passengers can draw 
them up to the artistic fireplace, which is of beaten 
bronze. Here, after a good dinner, and with a dull 
book, the peaceful nger may have unalloyed re- 
pose. This room also has a clerestory roof, panelled 
in old gold, with ornamented grills of hand-wrought 
brass and stained glass. The ventilation of this room 
by means of fans, &c., is very effective. 

On the promenade-deck, which, so far as first-class 
passengers is concerned, is given up to suites of rooms 
and state-rooms, there is a large bureau adjoininy the 
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companion-way, where the purser and his staff may 
be consulted on all possible subjects, and where letters, 
&c., can be dealt with. 

The first-class dining-saloon, on the saloon deck 
(Fig. 4), pos the full width of the ship, and is 66 ft. 
long at the sides, narrowing to about 55 ft. at the centre. 
This room differs from those in previous ships, because 
the well for ventilation pierces only one deck, so that 
there is no chance of the fumes rising to the drawing- 
room and the special suites of cabins ov the upper 
promenade-deck, or to the promenade-deck. Again, 
instead of placing the great majority of the passengers 
at long central tables, there are arranged a large 
number of small tables. The revolving seats have no 
arms, and are therefore wider and more comfortable ; 
they can be moved in a groove forwards or backwards 
from the table. The general colour scheme of the 
saloon is white, the mahogany, as already men- 
tioned, having been polished and painted; the style 
belongs to the eighteenth century. The feature is 
simplicity ; all carving is in the solid mahogany, the 
pillars being ornamented with carved head-pieces. 
The upholstering and carpentering are of warm 
crimson ; the floor is laid in parquetry. One notable 
feature is that sofas around the sides and ends have 
been entirely dispensed with, so that the stewards 
can pass behind every diner, instead of the old arrange- 
ment when plates had to be passed by guests from end 
to end of some of the tables. The sideboard at the end 
of the saloon is a very fine piece of cabinet-making. At 
the forward end there is a Broadwood grand piano for 
use in connection with concerts. The oley surround- 
ing the octagonal well is treated in white, and is very 
effective. 

As regards the second-class rooms, these only differ 
slightly from the public rooms for first-class passengers. 
The dining-saloon, which we illustrate in Fig. 7, 
o:cupies the full width of the saloon deck, and is 
nearly 50 ft. long at the sides. The second-class smok- 
ing-room (Fig. 6) and the second-class drawing-room 
are on the promenade-deck above the dining-saloon, 
and communicate with the main companion-way. The 
second-class accommodation generally differs so little 
from the first-class that arrangements are made for a 
section of the state-rooms allocated to the second- 
class passengers being isolated and embraced within 
the first-class area should the demand justify this. 

The third-class accommodation is very satisfactory. 
There is on the main deck a dining-saloon for 530 
passengers, and of this room we give an illustration 
in Fig. 8 on the two-page plate. Only a few years 
ago such accommodation would have | Bak regarded 
as quite passable for first-class passengers. 

The views of the upper works of the ship, published 
on page 250, are specially interesting as indicating 
the area of promenading space. The cowls show the 
extent of artificial ventilation adopted in the lower 
decks, in view of possible inclement weather. In the 
ship there are 45 electric motors, of which 26 are 
used for driving ventilating-fans. Figs. 10 illustrates 
the steam-winches fitted for dealing with the 10,000 
odd tons of cargo carried ; each mast is fitted with 
six derricks. 








Muninc Macuinery.—The exports of mining machi- 
nery from the United Kingdom have shown some dul- 
ness this year, especially as regards British South Africa. 
The value of the exports in January was 47,117/., as com- 
pared with 61,501/. in January, 1904, and 53,021/. in 
January, 1903. The Colonial demand has moved on as 
follows :— 

Colonial Group. Jan., 1905. | Jan., 1904. | Jan., 1903. 





ae Ey £ 
British South Africa és 17,636 31,262 10,296 
British India oe - 1,348 3,718 10,499 
Australasia .. ee os 5,079 5,049 6,202 


The value of the mining machinery exported to South 
America in January was 1842/., as compared with 27471. 
in January, 1904, and 11402. in January, 1903. 


Lubricating Gas-EnGineé CyLinpers.—In the January 
number of Graphite, a letter appears on the subject of 
lubricating gas.engine cylinders by means of graphite. 
rhe method adopted is interesting, and is as follows :— 
When the piston of the engine is turned up, the 
last cut is made with a diamond-pointed tool, with a 
feed slow enough to leave very fine lines on the sur- 
face, or what might be called slight corrugations. The 
inside of the cylinder can also be treated in the same 
way if desired. The object of this treatment is to form 
on the piston a slightly broken surface, which can be 
loaced with graphite, the result being that it faces up 
evenly, and the two materials, cast iron and graphite, 
come in contact with the cylinder. When once the 
eraphite is crushed into the grooves, it is said to remain 
‘here permanently ; but for all that it should be supplied 
regularly. In addition to the fine corrugations, itis well 
to cut grooves in the form of rings round the piston, 
which are always loaded with graphite and oil to reinforce 
the lubrication of the entire working surface. Engines 
treated in this way are said to run for years without the 
cylinders being re-bored, 








INDUSTRIAL NOTES. 


THE returns as to employment sent to the Labour 
Department of the Board of Trade show improvement 
over the previous month, and indicate generally a slow 
recovery in trade. The total returns made numbered 
4422—namely, 3060 from employers or their associa- 
tions, 1294 from trade unions, and 68 from other sources. 
They therefore cover a wide field, embracing all the 
more important industries. The month’s improvement 
was manifest in the shipbuilding and engineering trades, 
especially in the shipbuilding centres; also in the pig 
iron, coal-mining, and boot and shoe trades, while the 
cotton and tin-plate trades were fully employed. As 
compared with a year ago, employment in most trades 
was better; this was especially so in the cotton, 
woollen, pig-iron, tin-plate, nee f the iron and steel 
industries. There was, however, no recovery, so far, 
in the building, furnishing, and printing cade. 

In the 270 trade unions specially reported on there 
was an aggregate of 578,910 members ; of these, 39,315, 
or 6.8 per cent., were unemployed, as compared with 
7.6 per cent. in the month previous and 6. 1 oe cent. 
a year ago. 





In coal-mining employment was fairly good in the 
month—slightly better than in the previous month 
and a year ago. At collieries employing 544,090 
workpeople, the pits worked on an average 4.95 days 
per week, as compared with 5.10 days a year ago. 
But there was a half-day’s holiday in January this year 
and only a quarter of a day in January of last year. 

In ironstone-mining employment continued good— 
better than a year ago. At the 124 mines and open 
works covered by the returns, the average time worked 
was 5.50 days per week, as compared with 5.87 days 
in the month previous and 5.37 days a year ago. Tho 
number employed was a few less, but 1.6 per cent. 
greater than a year ago. 

Employment in the ge industry showed some 
improvement and was better than a year ago. There 
were 306 furnaces in blast, employing 22,000 men— 
four more furnaces than in the month previous, and 
fourteen more than a year ago. 

In the manufacture of iron and steel, employment 
was much better than a year ago. At the 224 works 
covered by the returns, 84,214 men were employed. 
The total volume of employment showed an increase 
of 6.3 per cent. compared with a year ago. 

In the tin-plate industry employment was good in 
the month—better than a year ago. There were 403 
mills at work, compared with 397 at the end of the 
month previous and 347 a year ago. This trade is 
now very prosperous. 





Employment in the engineering trades, though still 
dull, was better than a month ago, particularly in 
the shipbuilding centres. It is now only slightly 
worse than a year ago. The proportion of trade- 
union members unemployed was 7 per cent.; pre- 
vious month, 8.4 per cent.; a year ago, 6.7 per cent. 

In the shipbuilding industry employment was better 
than a month ago, and is now better than a year 
ago, while the prospects are brighter. The propor- 
tion of unemployed trade-union members was 12.4 per 
cent. ; previous month, 16.4 per cent. ; a year ago, 
14.4 per cent. 

Employment in the building trades is still dull— 
much the same as in the previous month and worse than 
a yearago. The proportion of carpenters and joiners, 
members of the union, out of work was 11.6 per cent. ; 
plumbers, 10.9 per cent. This is a very high per- 
centage for both of these bodies. 


Employment in the cotton trades was good—better 
than a year ago. Returns from firms employin 
50,595 operatives in preparing and spinning show 
that only 3.8 per cent. were in mills working less 
than full time, compared with 35.3 per cent. a year 
ago. The number of spindles running was 14,913,000— 
an increase of 0.4 per cent. in the month, and of 3.2 
per cent. compared with a year ago. In the weaving 
and other departments, of the 96,261 operatives em- 
pared. only 3.7 per cent. were in factories working 
ess than full time, compared with 21.8 per cent. a 
year ago ; 205,900 looms were running —an increase of 
0.3 per cent. over the previous month, and of 6.2 per 
cent. over a year ago, 

Employment in the woollen trade, though still good, 
showed a decline compared with a month ago, but it 
was better than a year ago. Firms employing 13,000 
workpeople showed a decrease in weekly wages of 4.3 
per cent. compared with a month ago, but an in- 
crease of 12.2 per cent. over a year ago. In the 
worsted trade there was a slight decline, but trade was 
better than a year ago. In firms employing 34,600 
operatives there was a decrease in weekly wages 
paid of 1.8 per cent., but an increase of 3.7 per cent. 
on a year ago. The hosiery trade was quiet in 
England, with little change ; in Scotland it was fair— 
better than a yearago. There was a decline in the 





jute trade, which was but moderate. The flax trade 
was slack in Scotland, moderate in Ireland. 

The bespoke branches of the tailoring trades were 
dull—about the same as a year ago. The ready-made 
branches were better than a month ago and a year ago, 
but they were still slack. The hat and cap trades were 
slack—-worse than ayear ago. In the silk hat branches 
15.6 per cent. of the union msmbers were unemployed, 
compared with 14 per cent. a month ago and 13 4 per 
cent, a year ago. The felt branches showed 4.3, 
4, and 5.1 per cent. respectively of unemployed 
members 

Employment in the boot and shoe trades was better 
than a month ago, but worse than a year ago. In 
the other leather trades employment continues bad 
—worse than a year ago. 

In the wood-working and furnishing trades employ- 
ment continued bad—slightly better than a month ago, 
but worse than a year ago. The proportions of unem- 
ployed were 10, 10.5, and 8.8 per cent. respectively. 

In the printing and book-binding trades employment 
was quiet—worse than a month ago and a year ago. 
The proportions of unemployed were 5.3, 4.8, and 
4.2 per cent. respectively. In the other paper trades 
abana was fairly good, the proportions being 
3.3, 3.1, and 3.3 per cent. respectively for the months 
compared, 

Employment in the glass trades continued bad--- 
worse than a month ago, and much worse than a year 
ago. The pottery trades and the brick and tile trades 
continued bad generally. 





Employment of agricultural labourers was fairly 
regular in the month, the weather not being altogether 
unfavourable, but the supply of hands was oie in 
excess of the requirements. 

Employment of dock and riverside labour was 
moderate as a whole. In London the average em- 
ployed was 13,553 weekly—an increase of 5.5 per 
cent., but a decrease of 5.1 per cent. compared with a 
year ago. 


The total number of persons involved in labour dis- 


putes in the month was 6628, compared with 3727 in- 


the month previous, and 10,175 in the same month a 
year ago. The aggregate duration of disputes was 
equal to 67,100 working days, compared with 46,900 
in the month previous, and 98,900 in same month a year 
ago. In all, 21 disputes originated in the month, in- 
volving 5138 workpeople, compared with six disputes 
in the previous month, and 17 in the same month a 
year ago. In all, 17 disputes, new and old, were 
settled, affecting 5058 persons; of these, one only, 
affecting 31 persons, was decided in favour of the 
workpeople ; nine, affecting 2494 persons, were settled 
in favour of employers; and seven, affecting 2533 
workpeople, were compromised. 

The changes in the rates of wages affected 64,800 
workpeople, of whom only about 3000 received ad- 
vances, while 61,800 sustained decreases. The net 
effect of all the — was a reduction in weekly 
wages of nearly 1700/. In the previous month there 
were 39,600 affected, the decrease being 2100/. per 
week. In the same month a year ago 75,500 persons 
were so affected, the reductions amounting to over 
2300/. per week. The principal changes were in the 
wages of 35,000 coal-miners in Northumberland, 20,000 
iron-workers in the Midlands, and 4000 steel-workers 
in the North of England. Three changes, affecting 
56,000 persons, were effected by conciliation boards ; 
twelve, affecting 7000 persons, by sliding scales; the 
others, affecting 1800 persons, were arranged by the 
parties concerned, or by their representatives, without 
cessation of work. 





The report of the Boiler-Makers and Iron-Ship- 
builders is most encouraging for this, the second, 
month of the year. The total number on the funds 
was 8825, compared with 10,768 last month. The 
decrease in the number of unemployed was from 7235 
to 5371—net decrease, 1864. here was also a de- 
crease of 48 on the sick list, and of 11 on superannua- 
tion allowance. The expenditure for the month was 
12,908/, 1s. 4d., showing a decrease of 150/. per week. 
The improvement in trade began mostly towards the 
close of the month, since which time the prospects are 
even brighter. There was a decrease of 36 in the total 
membership, and members are urged to more than 
make up that decrease. The report states that the 
prospects of trade for the current year are far better 
than anyone could have anticipated a few weeks ago. 
The improvement seems to be ape in all, or nearly 
all, centres, inland as well as in the ye centres. 
In Scotland the revival is spoken of as ‘‘ very real.” 
One firm alone has given an order for nine cargo 
steamers, each of 7300 tons carrying capacity, six to 
be built on the Clyde and three ou the North-East 
Coast. This order is thought to be all the more sig- 
nificant by reason of circumstances connected with the 
particular firm named. Further orders are notified 
as having been placed in the Clyde district and on the 
North-East Coast. Reference is alsc made to an in. 
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crease in naval shipbuilding in various countries, in 
which English or British firms will largely participate. 
The report speaks of the long depression and the dis- 
tress of the unemployed, and points out how the 
better class of trade unions relieve distress without 
degrading the receiver as in cases of public or private 
charity. The workman’s self-respect is maintained by 
the unions. 

The report of the Cotton-Spinners’ Association is 
quite favourable as regards employment ; only 3.56 per 
cent. were on the funds, as compared with 3.59 per 
cent. last month, and 6.5 per cent. a year ago. The 
united membership of the association was 14,484— 
increase, 78; on the year, 561. The total number of 
dispute cases dealt with in the month was 15; pre- 
vious month 29; same month a year ago, 14. The 
list of accident cases was large—46; previous month, 
34; same month a year ago, 27. One member was 
voted 100/. as accident grant. There were also 21 
claims under the Workmen’s Compensation Act ; pre- 
vious month, 14; same month a year ago, 20. he 
superannuation fund has now reached 17,446/. 3s. 3d. 
The balance in favour of the association increased by 
1542/. 18s. 9d., including the interest upon investments. 


The Trades and Labour Gazette contains a sensible 
article on the German coal strike, in which the de- 
mands of the strikers are set forth. They are deemed 
moderate, and are endorsed by the unions affected 
by the dispute. It is said that the German mining 
laws do not recognise absolute property in mines and 
minerals, and therefore hoGarsemaatiate a powerful 
weapon in their hands as against the mine-owners. 
In the series of ‘‘ Notes” the policy of the Labour Repre- 
sentation Committee is upheld, and yet ‘‘ the Inde- 
pendent Labour Party and its time-serving members 
are liable for enticing the conference to forsake the 
30s. minimum for present trade-union rates of pay for 
(iovernment workers.” This from the (Gazet‘e, which 
is wholly socialistic. What the Gazette wants, appa- 
rently, is to smash up all political parties, and run the 
State by labour leaders ; but by whom? After the 
above expression, surely not Independent Labour Party 
men. State employment is urged as the panacea for 
all the ills flesh is heir to; but by whom is the State 
machine to be managed? These are pertinent ques- 
tions, but there is no answer. 


The iron and steel trades in the Midland districts 
have apparently quieted down somewhat. There was 
a slack attendance at last week’s market, and there 
was little disposition to do new business. Further 
negotiations are reported as regards the revised sliding- 
scale ; certain recommendations were agreed upon 
which will be submitted to the next_meeting of the 
Wages Board. Makers of bést finished iron are able 
to keep their works fully going, but the demand for 
common iron is not so good. It is said that some firms 
are not adhering to the quoted figures of the quarterly 
meeting in respect of commoner qualities of iron ; but 
this is only alleged of firms outside the undertaking 
at that date. The position of the engineering trades 
in the Midlands has improved. The proportion of 
unemployed union members was 4.7 per cent. ; previous 
month, 6.9 per cent. ; same month a year ago, 3.9 per 
cent. The improvement is, therefore, 2.2 per cent. 
better than a month ago, but not so good by 0.8 per 
cent. as a year ago. The motor industry was at 
Wolverhampton, fair at Birmingham and Coventry. 
With electrical engineers the — was reversed— 
fair at Birmingham, slack at Wolverhampton. With 
boiler-makers employment was fair ; pattern-makers 
experienced improvement. At Loughborough elec- 
trical engineers were busy, working overtime. At 
Leicester all branches of engineering were fairly busy. 
At Derby there was improvement, Brass-workers and 
bedstead-makers were slack ; makers of bolts, nuts, 
and nails were from fair to quiet; there was some 
improvement in the tube trades ; the chain and anchor 
trades were slack; also the vice and anvil trades. 
Axle and spring makers were busier; but in the 
builders’ ironmongery branches trade was slack, as also 
in the cutlery branches. Hollow-ware workers were 
slack ; but makers of garden and agricultural imple- 
ments were busier. 





In the Lancashire districts the engineering trades 
continued slack—in Manchester, Salford, and Liver- 
pool—but they were better than a month ago, though 
not so as a year ago. Boiler-makers, machine- 
workers, smiths, and strikers report trade as 
fair, except at Liverpool, where all branches were 
slack, except coppersmiths. In the Oldham, Bolton, 
and Blackburn districts trade continued bad—better 
than a month ago, but worse than a year ago. 
Textile-machine engineering branches maintain the 
improvement of a month ago. The proportion of 
unemployed union members in the Manchester, Salford, 
and Liverpool districts was 8.1 per cent.; last month, 
9.1 per cent.; a year ago, 7 per cent. In the Bolton, 
Oldham, and Blackburn districts the proportions were 


cent. a year ago. With the vast improvement in the 
cotton trades, it is to be hoped that textile machinery 
will again be required. 





The condition of affairs in Russia has again become 
acute, Poland seems to be intensely excited, and even 
in St. Petersburg strikes have again been prevalent, 
many thousands of men being out. It does not appear 
that the employers are so much to blame, for they, in 
numerous instances, have shown, not only great for- 
bearance, but even sympathy. Of course, political 
events have much to do with the existing discontent, 
for the failure of the Russian army in the Far East 
cannot be unknown to Russian workmen; and, no 
doubt, heavy taxation and high prices have assisted 
in bringing about the present outbreak of the work- 
men in all the chief industrial centres in the Russian 


Empire. Repression has failed. 





The proceedings of the Labour Representation Com- 
mittee Conference at Live 1 have brought their 
own Nemesis. The action of that Committee, and its 
anxiety to capture trade unions as a mere appendage 
to the Socialist bodies, which are the minority, led to 
such friction that a further conference was necessary 
to adjust the differences. The three chief bodies— 
the Parliamentary Committee of the Trades Congress, 
the Executive of the General Federation of Trades, 
and the Labour Representation Committee—met last 
week and agreed to a working arrangement, whereby 
it is hoped that friction will be avoided. The Labour 
groups in the House of Commons have also effected 
an arrangement, the Member for Battersea being 
elected chairman. It is now hoped that unity of 
purpose and of action will be secured. It seems 
strange that there should be such sectional differences 
among the representatives of labour, but so it is. In 
the olden days, forty years ago, when the Interna- 
tional Working-Men’s Association was established, 
the chief idea was solidarity among the workers 
of all nations. It was not a socialistic body; an 
eight-hours’ day was one of its ideals, but not by Act 
of Parliament. Peace among the Labour leaders may 
result in more peaceful methods in the conflicts of 
capital and labour. 





Another trade-union case of some importance has 
been decided by the Court of Appeal. The United 
Society of Drillers was mulcted in 125/. damages given 
in Mr. Justice Phillimore’s Court for alleged conspiracy 
to cause the dismissal of two men, formerly members 
of the union, from their employment. On Thursday 
in last week the appeal by the society was heard in 
the Court of Appeal, when the Master of the Rolls, in 
giving judgment, said that the Court had come to the 
conclusion that there was no evidence of conspiracy to 
establish the plaintiffs’ cause of action. The appeal 
was therefore allowed, and judgment was thereupon 
entered for the society, with costs. The Masons’ case 
was referred to in last week’s ‘‘ Industrial Notes.” 





Last week was a week of deputations on labour 
questions. The deputation to the Home Secretary 
dealt with the Factory and Workshop Acts, Work- 
men’s Compensation Act, privileged cabs, and other 
matters. The Home Secretary promised to deal with 
the Compensation Act, but he could not promise to 
appoint inspectors for each trade under the Factory 
Acts. As to privileged cabs he was not in a position 
to interfere. The President of the Board of Trade 
received a deputation on the liability of foreign ship- 
owners, and in respect to certificates of fitness for 
engine-drivers, &c. As to shipowners’ liability, the 
Home Secretary was going to deal with that subject. 
As to the fitness of engine-drivers, &c., the railway 


companies had their own regulations, but he would 
consider any Bill introduced, The Miners’ Federation 
interviewed the Chancellor of the Exchequer on the 


coal tax, but could get no satisfactory reply from him. 





The pecuniary losses by the German coal strike are 
said to be enormous—4,500,000/. sterling. Nearly 
1,000,000/. were lost in wages alone ; coalowners 
lost 1,600,000/.; railways, 500,000/.; and consumers, 
1,000,000/. Messrs. Krupp’s firm lost, it is said, 
250,000/. in consequence of the strike. The miners’ 
strike in Belgium moved towards a settlement ere 
the end of last week. There was an increase of men 
out in some districts, but in others men resumed work. 
The output was, however, checked. 

The South Wales coalowners’ demand for a further 
reduction in wages of 3} per cent. being resisted by 
the men’s representatives, the matter will again be 
submitted to Sir Michael Hicks-Beach, M.P., for his 
decision. He gave the 5 per cent. reduction a short 
time ago. 





The deputation to the First Lord of the Admiralty 
was rather favoured, for he stated that the Board of 
Admiralty was striving to reach the standard of pay- 
ment of the ideal employer. But it could only 

reached by stages, as the taxpayer had a voice in the 


NOTES ON ENGINEERING WORKSHOP 
ORGANISATION.* 
By R. Dovetas T. Heap, M. Inst. C.E., M.I. Mech. E. 
(Continued from page 232.) 
Starr. 

Form 14 shows a form which should be filled in by all 
wishing to get employment ; the face of the card is filled 
in at the office, the reverse by the applicant for a vacancy. 

Form 15 is the same, but for an apprentice. 

Form ¥6 is used when-an employé wants an increase in 
wages 

Form 17 is used when an apprentice wishes to move 
from one department to another. 

Cards 16 or 17 must be fully filled in before they are 
sent to the works superintendent for approval, who will 
see card 14 or 15 before he gives his decision. 

Form 18 is the form sent out to the firm the man or 
apprentice gives as a reference, and until tbis form is 
returned satisfactorily filled up, the person should not be 
allowed to commence work. 

_Form 19 is the works time-card. These should be of 
different colours, to represent the various subdivisions of 
labour. For instance :— 

White.—Office staff. 

Buff.—Day work in shops. 

Biue.—Premium system in shops. 

Green. —Piece-work. 

Red,— General labour ; non-productive, &c. 

Form 20 is the outdoor time-card ; it should be printed 
on pink cards, to distinguish it from the works card. The 
face side of the card gives the hours worked, and the 
reverse side the expenses incurred by the employé, such 
as out-door allowances, travelling expenses, &c.; this card 
must be signed by the foreman on the job before it is sent 
to the office. The bottom portion of the face side is filled 
in by the foreman, and checked. On no account should 
pe expenses for materials, &c.,; be allowed or paid for 
unless a receipted bill is sent in with the time-card. 


(14.] 
Empitoyé AppPiicaTion Form. 





DS Soba. ss Check...... 
ee 
EE RR ey ae ar eee | EEE 
Sires ied xeaienk au bearded ie Lame daanaeaminarnt sss sy « 
Sees Age ...... Married or single ..... 
EES IEE OES PE ae 
NS EERO Ee 4 ee eee 
Wages per hour........ Day-work, piece-work, or premium system 
ADVANCES. Broken Time Recor. 
ov | 1 ° 
.1¢ ; gia Sat eae 
@ | § ei. i es | Pi=S=lisisf@inibaiti' eis «4 
= >o a ec £2 ae = ~>ia' = 2 Bio = o 
a Lo] 3s a 8 s © ° uv 
AliS’ elisifigi¢g 2/$/8'4 21/8 2.4 
Left employ 
Reason ....... 





(Over) 





EES, TOPE . 
Reason for leaving, and date|................-- 
EE. aS Scum pivcnle sasha 
Are you ina Friendly Society? |...... 

If so, name cond 
Is it registered? ..........:./.... RRS ee Fe 
Are you in benefit? ........|...... 

Introduced by 


References written to ...... .. 
Result 


AMBTOVE .....ceceescessesss eee Gapt. cs 


Form 21 is the card used by men working on piece- 
work or premium system ; it gives the history of any ju! 
through the shops. The particulars on the face side of 
the card are filled in by the rate-fixing branch, and the 
time by the workman himself; the particulars on the 
reverse side being filled in by the foreman and inspectvr. 
The time and wages due are filled in at the time-office, and 
checked. } 

Form 21a is a useful type of time and material card for 
small jobs or repair work. , 
rds 19, 20, 21, and 21a go finally to the accountants 
office, where they are compared, checked, and the wages 
booked to the various orders. t ; 

Form 22 is issued each morning by the time-office, and 


* Paper read before the Junior Engineering Society, 








11.8 per cent., 12.8 per cent. last month, and 11 per 


expenditure. 


Swindon, December 8, 1904, 
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sent through the foreman concerned, to the works super- 

intendent’s office. It should be on his table at 9.30 each 
orning. 

‘ Form 23 is the card showing the weekly summary of 

wages for each department; this is sent in bv the 

accountant through the works superintendent’s office to 

the manager by 12 noon every Friday. 


[15] 
APPRENTICE APPLICATION Form. 


Be Seccvoudebuns 


Name.... CT ke fT es eer 
Address .... . selene oe 60.69 Ss N06 sé SERENE MRS LAS ECr SNS eeSe 
Born Nosidateddvespanaoiva we Peet Se eee ery ee 
Educated at ....... ee enyeu te oe 
ReferenCe® 2.0... cee cec cece cece ennncccenescesencssreseessseeees 


pipe 5. ocscs secs nchosaneays sak coeberaae sts 
- RN Sooo io tls ub d daneaa tes SEWN eee 

Si oho 054 6c. wich dens SeraSucoe sageknnteis>ss ES: 

Started in ......... ae eer sabes oe onsaated 


Department ........ 
POUND <2 se occvdenees Sr uben © ai debielh hs ebm Sane okineeind aides ebae 
To EN Pa PEM eR BAS, OO CRORE LS, OR: 
Rate Of Pay .....220|)ecccceee cocceceelecccees 

Timekeeping ...... eet aue ‘ons ees 

Industrious ........ See eet NEE 

QenBetl. «so s00s000 

For -man’s report 


Advances, Broken-Time Record. 


Advance 
January. 





to 

Year. 
| November. 
| December. 


CRIN oo 55554. 8000 th Vien Ries OR RaW ES sand ide eas odanesss 
BOONE San wat anwnescsunansee 


[16.] 
EmpPLoye’s WAGE-ADVANCE CaRD. 


WaGE-ADVANCE CARD ...... 





Sc nrereteten eens «eklebuenebebe ocveusstcngeces 
TUE icicacdecccgudesvases. Sseenbaeanrdetans + 

| a a eee | Ree emer 
ne IEEE EE LEE LESS A ED EE TE 
ee SS etree (nigembonsnes tx 
ho eck EET, EEE ae 
EE ep datvawvasobtet escvesds ears inh Puctibtiainentns cacasogese 


BD eh eo rina csercsatcesncvarideevaswarnes tn 
I iviiccavanncevsedudatin Foreman. 

Maximum rate of wages paid for same work in dept ............ 

Minimum a ” ” *° 


ay Bacay “pe 
Noted, Wages Dept...........Noted in Record Dept...... 


[17.] 
APPRENTICE TRANSFER CARD. 
NAME ppbabwnsdes esas cree Taare 
Apprentice or improver in......... eee 
At present employed in .............. ... Shop witha .. 


Service from ; evcvcses > abet ae /. . : a > e's ese months 
PN GINS 65 id, aha Sacco eesuanndes Wages... Bee ee Ee 

.. The above asks to be transferred to.............. 

he has been........industrious, steady, and a .......-timekeeper 
whilst under me, and I recommend that his application should be 


considered. He isa beg ...workman ...... ee 
Na ar Paes 04 
I have a vacancy in the.............. ee eer 
and ain prepared to take him .....................-. seats 
Ss duds Sake chika chetins-oadnle me 
: PD th ness ches senwts Supdt...../..../....04 
Noted in Wages Dept. ..........Noted in Record Dept........... 


form 24 is a useful form to have in general use. It 
gives the superintendent the facts bearing upon any 
accident, and also enables him to promptly fill in Form 43 
of the Factory and Workshop Act, 1901. Every foreman 
should be supplied with these forms. 

It will be thought by some that these forms and cards 
are too elaborate, but, after due consideration, it will be 
found that they are very simple, and that the office work 
and writing is reduced to a minimum, and further, unless 


# works superintendent has some forms such as these, it 








is impossible for him to find ont the “efficients,” or to 
check any inclination to favouritism. If precautions such 
as indicated by these cards are not taken, it will be 
difficult to secure a good class of workman. 


Nores With REGARD TO THE Starr AND MEN. 
1. Make everyone check ‘‘on” and ‘* off ’—the office, 
drawing-office, and foremen, as well as all grades of men. 
2. Have a good set of shop rules, and post them in all 
branches. 
3. A source of loss, from the works pvint of view, is the 
two hours in the early morning before breakfast ; there- 
fore reduce the working hours to 48 or 50 per week :— 


Hours. 
Monday, Tuesday, {7.30 a.m. to 12 a.m. 
Wednesday (1 p.m. to 5.30 p.m. 


| 
j 
-. (8am.tol2a.m. | = 
Thursday, Friday {1 p.m. to 5.30 p.m. J 1 
Saturday 


o7 


8 a.m. to 12 a.m. 4 
48 
and bring the whole staff in at these times. 

4. Record all the time on mechanically-worked time- 
keepers ; there are several good ones in the market. The 
cards 19, 20, 21, and 21a can be worked very nicely on 
the Stockall or the Rochester. whilst any—i.e., the 
Stockall, Rochester, Dey, or Simplex—will do for the 
office, drawing-office, and for general use. 


[18.] 
CHARACTER Form. 


has applied to me for employment asa......... 
stating that he was last employed by you. 
I shall be obliged if you will fill up the annexed form and 
return the same to me at your earliest convenience. 
Yours faithfully, 


IIS vic. co05 r605-sh ys oe siceeess “ott 
ee I IE, 0 on pn ccnnc eve suneinencddesevcsens : 
His competency a8 & WOrTKMAN............. ccc ccereesceeesenes 
Length of service .... Kerdesdyivusy vqsdvesevads 

Rate of wages ........ 
Date of leaving son 
ef Tere eT Terr Terr Te 










































































Remarks ...........- RRS LEE EEE REE 
aa soo ons tisksecee ics 
BEE Npwet As caneuai 1904 
[19.] 
Time-Carp. 
Works. 
er eee 
Name ........ Name ........ 
Week ending ...... Week ending ............ 
Day Shift. Night Shift or Overtime. 
|| .|¢ Total : =| Total 
Day \s 5 | 5/5) Time. Day. = 5 | Time. 
mii iT a.m. | ia 
F. eee F fee] ames 
p.m. p.m | 
a.m. | a.m. 
8. |—_—— 8. —|—|—|—/ —— 
p.m. p.m. 
a.m. a.m 
8s. | ——|-—|- — 8 —|—|— 
p-m. | Pm | 
a.m. a.m 
M. a M. — — 
p.m | p.m. 
a.m. a.m, | 
= I -- —- ¢. — —|—— 
p.m. | p.m. 
a.m. } a.m. 
W. | — W. | —— 
p.m. | p.m. 
| a.m. | a.m 
Df mcs ja a enciinteatel . 
p.m. p-m. 
EE Bs 0 c.c0 ss sess 
GOED nevsedeesewcense 
SPD Scowevgecess ce joven veda 


Rate per hour ........ - 
Wages....P.W. balances. . aaeeta nti 
Total pay for week........ 


Having settled on a mechanical timekeeper, do not 
hesitate to instal plenty of them in the works :— 

One in general office. 

One in accountant’s branch. 

One in works superintendent’s office. 

One in drawing-office. 

One in time-office. 

And at least one in each shop for general recording. 

For the progress order card, Forms 21 and 2la, the 
special Stockall or Rochester recorders should be fixed 
near the foreman or inspector’s office, so that no time is 
wasted unnecessarily by the employé when changing jobs, 


Note that the hours worked by any one man, as shown 
by these job-cards, should check against that shown on 
the works time-sheet or cards, Form 19. 

In the case of out-door work, Form 20, the hours worked 
are filled in with ink. 

Men on day work, and also those on out-door work, 
should send in a daily record of work performed, giving 
the order number and the hours worked. 


(20.] 
Trwk-Carp. 
Ovurt-Door Work. 


Order No, . ponwpbene Expenses of . 
Ce : : Working at 
Name .... 

Week ending ’ SeRanee nae 

Description of work ............ ; 

de $oeeees cee sets Description. | £/ 8, |d. 





Day. From. | To wenn 























a.m. 
p.m. 
a.m. ae 
s. — oo 
p-m 
a.m. 
s. — —— -—— — 
p-m. | 
a.m. 
u. |——|- _'—— 
p.m 
a.m, 
T. = = 
p.m. 
a.m. 
W. |——— —'—__— 
p.m. 
™ a.m. 
2. — —- — 
p.m. 
Total Time.... hrs. Total 
Expenses ......... : Foreman 
Tutal pay for week £ Approved . 
[21.] 
Procress ORDER CaRD. 
PAK 6. voles ox THIS SIDE OUT. 
Work . . Week ending 
Oheck No, . 
Name wanes 
Order No...... 
Drawing Nos. .. 
Process .. 


On machine No. Day. No. Time.| Cost. 


No. reqd. ... 





















































F. | | 
; 8. | Bet ery Retest 
¥ —_—|— — ||| 
d| lelél, 8. | ! 
Day. eel Ss z —|—|— 1] 
SiS6ia mia M. | 
| a.m. | T. 
p.m. : > Ww. 
| om c T. 
8. = wt ie |——|—_—— |__| _ 
p.m. Total | | 
EE” = | 
a.m. 
8. - Summary, 
p-m. 
ee pe ts | 
M. = Week. | No. Time. | Cost. 
p.m. | 
| am. 9g Radi: iar 2 3" Hao pains 
T. 
p.m. 7 7 
a.m, 
Ww. nee Inspected by 
p.m, No. passed 
—— ~~ - No. rejected 
a.m. 
, A 
p.m. Hours Rate. |£ 8. \d. 
Bare time |......|...... se» 
Added 
Time allowed. . hrs. time ..|..... 
Time taken ........hrs. Total wage) .... te lepeees 
] 
Bota Entered....../..../..+."04. 
Priceat ......£..8...d. 


7. It should not be necessary for foremen to wait about 
when the works superintendent is expected in the shop ; 
when this is found to be the case, it is generally a sign of 
indifferent management. 








8. Foremen should always have work ready for men, so 






j 
4 
{ 
4 
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that when a man has finished one piece of work or job, 
he is not kept waiting for the next. The card-racks are 
of great assistance in this way, since an empty nest shows 
the foreman at a glance the men who will require work at 
an early hour. 

Great care should be exercised by the rate-fixing branch 
to see that the progress cards, Form 21 or 21a, are sent 
down to the respective foremen as early as possible, so 
that the latter has always a good batch of work in front of 
him to allocate to the men working on piece-work, on 
premium, or on day-work, 


[214.] 
TimE AND MATERIALS CARD. 
Toot-Room, &&. 





























NE s 6 6665 viweansa on 
SEY, 33 cere navececdbees 
NB iopcsicnse ox Wi asdscas 4 | | 
Order No. .. mene 3s! Description. || Value. 
Description 64! 
Operation aT tee. VE has hs ee & 
Time. “hee 
| 
Day. e Ble ae a 
ls le | § 
2828) § | 8 | 
a.m. | 
Re j= i ar faa Wied eee! Ca WT): Some eee ee ee me 
Sg iE a a Na aM oa | 
; a.m. 
8. -=- -—|— 
p.m. 
— _ =—— — | 
a.m. } 
8. —|- —|—|——- } 
p.m. 
a.m, 
M. - Se 
p.m. 
a.m. | 
Tr — —|—|——| — 
p.m. 
" : fad Bo se. ee ePeweeeeeel e088 | eee 
a.m, 
ep manana ER Sas Vi ESN ny AE 
See ce a, is oe) Oe ee es ile Sh 
a.m, 
T. . rae —" verte | rel Palle Gn 6 kedes oe teen cee 
p.m, ; “i 
Total hours....\Datebegun.. §=§ | || | | 
DE NE ‘9 cos haga cchepsaaes 
ee ee Re erererrrr reer | coer) ore 
abies es baweee o44t) 6 
Estimated time |.............. Entered / / '04)| 
[22.] 
Datty Recorp oF ABSENTEE. 
Lost-Time Record Dept. BO oietacareeteess 
|.. Present strength of dept. |......... 
. Absent, cause unknown ........ 
... Absent, through sickness ........ 
eS Perr 


9. The foreman or leading band on out-door work must 
send in a ony progress report, which shows at a glance the 
work be! hand, and also mentions any materials whicl are 

uired. 
he works superintendent’s office must attend to these 
reports the first as each morning. 

10. Provide good lifting tackle and appliances, so that 
the non-productive labour may be reduced to a minimum; 
this is essential if this item of expenditure is to be kept 
well in hand. 

11. Keep an alphabetical om age of men and boys on 
the works :—(1) To comply with the requirements of the 
Factory Acts ; (2) to form a check on the number of men 
in the various departments ; and (3) to form an index to 
the employment cards, Forms 14 and 15. 

12. Provide good accommodation in the way of lava- 


in charge of an attendant, who is held responsible for 
them, and for the orderly conduct of those using them. 


Powek BRANCH. 

This branch should be directly under the supervision of 
the assistant works superintendent. is branch is in 
many works allowed to go as it pleases, although some 


[23.] 
WEEKLY SumMMARY OF WAGES. 
Ee 


REMARKS. 


. No. of Men. £\3. .d 


Department 














Accountant's office .. . 
Drawing-office. . 


I Go ich od wade ese Sefeshe ches] se cesbedioadetebeeseges vs 
Bo’ 





Allocation of wages 








Order Nos. 











[24.] 
ACCIDENT Form. 





ESTES ae ee a are ee Check No......... 
Name in full 
Residence 
Date of accident 
Occupation 
Average weekly wages over | 

ast 12 months f 
Nature of injuries 


Sheena 60 ee ee Seca trecvoeseeveeees eset - rere 


Shop 
Length of | 
service f°" 


Cause of accident 
Was the plant or material used defective? .................0005. 
Was employé acting contrary 
to any rules of the company ? 
If so, which, and date of rule 
Number of hours employé had been | ................0.0eee ee eues 
on duty on day of accident idcecensivesds se ranieetety ure 
ee ED occ cnsc secs séucccesgeccwseseses 
state date of death ie pcGw nae nud nteeeeeeouvee ees san 
OID IIE clei ec ccitsnr eb heed ceub pees 


Note,—A sketch or photo, showing og Sketch No. .......... 
of the accident should accompany this / Photo. No. 


.....++.+. 1 certify that the foregoing report is correct .......... 
and that the above-named man is still absent from duty ........ 
-.....+.+. Signed Superintendent ................-./- 

ss +++ OF death allowance of £............ 


Weekly allowance of £ 


EE o4202icecpvensreieiueniens 
SE ee ee eee eee 


GGA Se MUMNON 8 5c ccnoxsscedecvsedscescestyes es 

Noted on broken-time record .....................5.- 
[25.] 

Powrr DEPARTMENT. 





Power Requisition. 





For shop 
Steam for 
Electricity for 
Class of motor 
Revolutions per minute ................... ; 
Main already laid 


a. iiahiing Deea tn aheveNcns Viena ub série bie oesat piesesinea dirun ts 
Electric lighting 
Required by 





managers have found that economy can be effected with a 
little trouble; there is no doubt that great waste does take 
place, particularly as rds the amount of labour and in 
the consumption of coal. With this in view, Forms 2: 
to 31 have been drawn up, and if the particulars required 
are conscientiously filled in and checked, a saving will be 
the result in the majority of cases. 



































[26. ] 
Power DEPARTMENT. 
Engines installed ...... an 
SE caine cy'cseen dee veshteachendeetsdesoscenkevebbiseddshées 
5 SSS eee Revs, per min......... ae 
eh Hii ia seen angen SMe eta.eins 444d ed et Rue es ee-8) cove 
ESA RS ERTIES RS Ne on 
Cost. 
Date. Description of Repair. ah 
Labour. Materials. £ s. 1 
Cost, 
Date. Description of Repair. 
Labour. Materials. <£ s. d. 
Remarks 
[27.] 
PowErR DEPARTMENT. 
Boilers installed................ Date 
NID. 0:6 cn neta nigeria Oa Wn kd hae 64,98 de aH ON bes 5s 
DE nedesasvereeves Evap. per hour............ Type. 
Er eae _" 
Special fittings abled 
Cost 
Date. | Description of Repair. 
Labour. | Materials. | £ s.d. 
Cost. 
Date. Description of Repair. 
Labour. , Materials. | £ s. d. 











ao is the card sent in when additional power is 
uired, 

Form 26 is a record of the engines installed, with a 
summary of the cost of repairs. 

Form 27.—The same for boilers. 

Form 28.—The same for motors, compressors. 
Note.—Only particulars of one engine, boiler, or motor, 
&c., should be entered on one card. 

Form 29 gives the return of power used for motors, and 
the current consumed for lighting, month by month. 
This card is sent to the works superintendent's office on 
the first Monday in each month. 

Forms 30 and 31.—These cards are filled in by the 
engineer in charge of the power plant, and sent to thie 
works superintendent’s office every Monday morning. 
The forms used for recording the station output, tle 
boiler-house working, the meter readings, and the sev eral 
recording-cards, have not been specially prepared, but * 
complete set are on the table, and can be inspected aft 








tories, wash-ups, clothes-cupboards, and put the first two 








'! the meeting, 
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[28.] 
Power DEPARTMENT. 
Motors installed ........ AEE SE 
SHOP ...- ce ceeececccccecesececeeeeeseessscvcesesesssseeessscses 
B.H.-P. Revs. p. m......... Semi or enclosed........ 
Salvi. -.0ccpsanankderndotiin dowd heels see cbs EhbehPigedeeratnenn 


| Cost. 
Date. | Description of Repair. | 


| Labour. | Materials. lg 's. 4. 





Re SS 





(Continued.) 


Date. Description of Repair.) -_ a 


Labour. Materials. le|s d. 


Remarks Janda Sebo ese tetera veneer ae sake baa aaa 
[29.] 
Power Usev In Works. 
Power used...... Month encing............ 
Shop. Motors. Meter Reading. Kw. | Cost. Prices 
— — per 
| Kw. 


This Last y > 
B.H.-P. Hours Month. | Month. Used.| £'s. d. 








Totals | 


Month enlitg.............. | 


Lighting Circuits. | Meter R adings.| Kw. | Cost 
Price 
i ! per 
‘ | Kw. 

Lights. |Hours,,2%i8 | Last | used. |e |. | 1 


\Month. | Month. | 








Totals. .| ..:cccbvaltewans beanie caitemamad ites ae 
8. d. 
Sumn BY co essevecs Motor circuits........... By Sint censeesees 
Lighting circuits .................. Neer 
Remarks Bet catag Coie ete ara sada a a lie See 


_ It must, however, be remembered that neither the 
forms nor cards can more than a weekly check, and, 
therefore, it is very important to have a periodical trial 
lasting 24 hours, or, preferably, one week, during which 
“ime careful figures are taken to ascertain the efficiency 
of the plant, and also for special pu 

[f the works are driven electrically, which is an efficient 
method, the power-station should be run on a commercial 
\asis—that is, it should sell the electricity to the various 
cepartments (whether used for power or lighting) at a 
fixed price per kilowatt, and the management should 
insist that it is run economically. 

Take careful tests of the coal supplied. There is no 
reason why coal merchants should not supply to a rigid 
pecification, one of the clauses stating Aides the calori- 
metric value of the coal must be equal to a pre-arranged 
figure; failing this, the barge or truck will be rejected. 
Keep full records of the number of working hours, the 





[30.] 
Powsr DEPARTMENT. 
Power Station Costs. 


Office expenses ..| .. «s/s. Units generated at...... |.. .... 
Saperdaion ee sce aelee! yy ostin distribution |.. . 


Wages si »» sold (approx.).... ...... 
. rere pga BRE) «bso lenhiadacbncceuvesnikessaneseflashesis< 
Water S ilacleslesieh hy chat hkls ceUees 09.99 ache Sih chee 
NS 5... ccdl an lerdec| dune eo Odesoee codes oy ae eS lv eloeice 
Repairs....Wawes ....) 0 2. ce cece eee ee eee ee eeeeeeee|l eel eeies 
ve, MMMROMIRIB. cove]! cclocleclecovcccocsed cvcrcevoevee|ioe| seins 
Distribution. . Wages. . a A ae I 2e | FE) eR ES 
‘a SOREL: 1.0155] ascccvsecndees enssessnee)| e<fseles 
Motor...... Ww ets Bt I BRS a ee Rp re es | Ah SS 
materials 




















Power DEPARTMENT. 
Powsr Report. Week ending............ No, 
NET kasivicnt . —ndNae Sa 
| sat on Engines = i & 
| Load. Ranning. | Coal | Water E 
ry ae mn 
| | Nos. and war oe s |e 5 e582 
Fy Hours. Hours. ? @ |$3 3 BES 
re Ra at 
| Th. ‘tons 1 
Sunday ..| | ‘ A ly et are Whe Tm 
Monday .. 
uesday..| | i 4 et Lode Lee 
Wed. 
Thursday 47 3 | beet. Bee Gee ope 
Friday a ea ? biel ik: Be bee 
Saturday a4 rer ee ee oo 7 
Total ia ete a a es es ee 


Pounds of water evaporated per pound of coal from and at 212° F. 
(aver.). 
Weight of clinker and ashes. Total for one weck................ 
% of fuel burnt...... 
Sass of coal.............- _ Price per ton........ 





g or non Boccevece Average vacuum........ 
Economiser.... .. Feed-pump...... Meters...... Feed heater...... 
OUTED cc ccvccccs o00cpeccnssomesevivesectivcestverscnsecsen A 

ENGINgER’S REPORT. RS ee 
aaa PRS isiaieteiahiacieasadaimasat 
Total kw. Analysis of Cost. Petty Stores. 
generated. —————— 
Load-‘actor .. perkw. Waste.......... 


Average volts Fuel... .1bs. of| hour eee 
Sear aesuntea es coal at ....! Oil cylinder .... 
SB Avontacssa? per ton 


enassenenties <s Petty stores. . 


Oil bearing .... 
eee 
Boiler compo. .. 


io. 6s eine wal Oe EROS 
seine weber Supervision .. Emery cloth.. .. 
Folehadeeniaes Total .... eet 
i . Materials on 
eandéawonaasa repairs ... Filter pada ... 
ples Sins gum eerie Wages on » Cloths .. 
Prsigwhet envied repairs ... Packing....... 
Pe SO Supervision on abseemaeb epee 
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times of cleaning, and the repairs carried out on all boilers 
and other pam 
Fix a definite limit on all petty stores used in the 
wer-station, and for the outside motors, arc lamps, &c. 
his, although it may appear a trifling economy, will be 
found to be very necessary ; the amount allowed and 
should be returned on the reverse side of Form 30. 
If it can be arranged, it will be found to be a very good 


thing to work the staff in the power department on a’ 





bonus system. This can be done, and is the best system 
and will be found to be a great inducement to economical 
working. The manager will not tolerate waste in the 
producing branches ; then why should it be allowed in 
the power branch ? 

(To be continued.) 








THE ALFRETON AND MONCREIFFE 
TUNNELS. 

Ar the ordinary meeting of the Institution of Civil 
Engineers, held on Me Hine February 14, 1905, Sir Guil- 
ford L. Molesworth, K.C.I.E., President, in the chair, 
the rs read were: *‘ The Alfreton Second Tunnel,” 
by EY. C. Trench, M.A., B.A.I., M. Inst. C.E.; and 
“The Reconstruction of Moncreiffe Tunnel,” by D. 
McLellan, M. Inst. C.E. The following are abstracts of 
these papers :— t 

The Alfreton Second Tunnel was underteken in 1899 
as part of the Midland Railway Company’s scheme for 
widening their main line in Derbyshire. The new tunnel 
is 90 ft. from the old, and, like it, half a mile in length. 
The tunnel cuts through the coal measures, and several 
beds of coal were met with, from which fuel for the con 
tractors’ engines, &c., was obtained. : 

Owing to the extensive cuttings required at both ends 
of the tunnel, it was not possible to attack it from the 
ends; five shafts were therefore sunk on the centre-line, 
and from these the whole of the tunnelling was done. 
The tunnel was driven of full size in both directions from 
each shaft, but when the working-faces had approached 
to within 2 chains of each other a small heading was 
driven through, in order that the alignment and levels 
might be checked. In nocase was there any appreciable 
error, although the only instrument used for setting-out 
the centre-line was an ordinary 5-in. transit theodolite. 

The tunnel is built of red bricks procured in the locality, 
and is faced internally with best Staffordshire brindle 
bricks. The thickness of the tunnel-ring is 2 ft. 3 in., 
except for a few lengths, in which it is 2ft. 74in., and the 
shaft-lengths, which are 3 ft. thick. Most of the tunnel 
was worked in lengths of 15 ft., but at one point these 
had to be reduced to 12 ft., owing to extra pressure*on 
the timbering. 

A good deal of water was met with in driving the 
tunnel, and in order to drain this away from the working 
faces, earthenware pipes were laid below the invert. The 
permanent drainage of the tunnel is effected by means of 
a 2-ft. brick culvert built on the invert. For turning 
the arch of this culvert, centering mounted on a trolley 
was used. This effected a considerable saving in time, 
and rendered it possible to build the culvert at the rate 
of 44 lineal yards per day. The drainage of the shafts is 
effected by means of earthenware pipes built in behind 
the brick lining of the shafts and tunnel, and discharging 
into the tunnel at rail-level. The water which accumu- 
lates around the shaft-lining is collected and led to these 
pipes by means of brick ‘ garlands” encircling the shaft- 
linings just below the water-bearing strata. 

The brickwork at the intersections of shafts and tunnel 
consists wholly of blue bricks in cement, the arris being 
formed of special bricks made to the proper angles. The 
permanent-way through the tunnel consists of 100-lb. 
rails, which, before being laid, were painted with four 
coats of red-lead paint. The ballast is of slag. 

Special care was taken, in designing and building the 
tunnel-fronts, to avoid the failures which sometimes 
occur at these places. The face-wall was built to a batter 
of 1 in 6, and in order that the brick courses of the tunnel- 
ring might be brought in normally to this batter, the 
tunnel was given a bell-mouth, the vertical axis being in- 
creased in length by 2 ft. at the face. To increase the 
longitudinal strength of the tunnel, hoop-iron straps were 
built between the brick courses at each face. 

The time occupied in building the tunnel was nearly 
two years. The works were carried out at the direction 
of the wee engineer, the late Mr. J. A. McDonald, 
M. Inst. C.E. The contractors were Messrs. Thomas 
Oliver and Son, and the author acted as resident engineer. 

Moncreiffe Tunnel, on the Caledonian Railway, near 

Perth, is 1218 yards in length, of which, before recon- 
struction, 842 yards were lined with brickwork and 
376 yards were unlined. The reconstruction was necessi- 
tated by the deterioration of the brickwork of the lined 
portions, since the tunnel was built in 1848, and the dis- 
a sey of the rock at some of the unlined portions, 
resulting in pieces falling on to the rails. 
The reconstructed tunnel has 1083 yards lined with 
brickwork, the remaining 135 yards being unlined. Ad- 
vantage has also been taken of the reconstruction to 
enlarge the internal section of the tunnel, and to raise 
the rails so as to give room for more ballast between the 
bottom of the sleepers and the rock formation. The new 
section has vertical side walls and a segmental arch, and 
admits of the passage of the largest West Coast joint stock 
with open doors. The minimum thickness of the side 
walls is 9in., and that of the arch 18 in., the overnge 
thicknesses being 1.66 ft. and 2.06 ft. respectively. The 
lining is faced with blue brindle bricks. 

The water in the pe | ground, which finds its 
way to the brickwork lining of the tunnel, flows down 
the extrados of the arch into channels leading to chimney 
drains built in the side walls. It escapes from the 
chimney drains through fire-clay pages built in the walls, 
and flows to either end of the tunnel through larger fire-clay 
pipes laid on the formation close against the side walls. 

he temporary works were situated at the north end of 
the tunnel, the chief of them being a protective overhead 
platform, a cement-shed, a 3-ton derrick crane, and elec- 
tric light and air plant. The overhead platform, besides 
being a convenience in dealing with the excavated and 
building materials, served to protect the traffic on the 
railway from the jib of the crane when in use, The 
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cement-shed was capable of holding 100 tons of cement. 
The electric-lighting and air plant supplied light for the 
whole tunnel during the operations, and fresh air for the 
workmen, who, without it, would not have been able to 
remain in the tunnel for a reasonable time, owing to the 
presence of smoke emitted by engines passing through. 

While the reconstruction was in progress, the traffic 
was worked on a single line of rails, laid in the centre 
of the tunnel. The actual work of reconstruction 
inside the tunnel was carried on with the aid of four 
steel travelling shields, the principal dimensions of 
which were ft. long, 22 ft. wide, and 16 ft. 8 in. 
high. There were openings through the shields, 
13 ft. 8 in. wide and 13 ft. 6 in. high, for the 
of the trains. These ren were lined with timber, 
which served as a protection both for the traffic on the 
railway and for the workmen engaged on the top of the 
shield. Each shield consisted of two parts, which were 
connected rigidly together with bolts, and which could 
be taken apart if necessary. Small trolleys running on 
narrow-gauge lines conveyed the excavated and buildin 
materials between the base of operations at the north en 
of the tunnel and the shields, They were assisted on 
Sundays, during the cessation of ordinary traffic, by 
wagons on the running line. . 

The reconstruction of an originally unlined portion of 
tunnel was comparatively simple, owing to the ground 
being rock. The shields merely acted as a protection, 
and were scarcely ever required to carry any load other 
than the weight of the workmen and of the building 
materials, The side walls were built clear of the shields, 
and ordinary tunnel centres were used for the building 
of the arch. My F : 

In the reconstruction of an originally lined portion of 
tunnel in soft ground, the old brick lining was supported 
off the leading end of the shield. A top heading was 
driven over the extrados of the old arch to allow of the 
two centre crown-bars being drawn. Then the old arch 
was removed, commencing at the crown, and the length 
was timbered as in ordinary tunnelling, the bars bein 
supported at their back end off the new brick arch an 
at their front end off one of the ribs of the leading half 
of the shield. When a 12-ft. length was comple y ex- 
cavated and timbered, the rear half of the shield was 
detached and moved back to the last length, to be used 
as a scaffold in connection with the removal of the timber 
centres. While the two portions of the shield were apart, 
the op ey was taken of building the side walls. 
Then the rear half of the shield was moved forward with 
the centres, which were erected in their new position, 
and another length of brick arch was built. 

Alarm-bells connected with the signal-boxes outside 
were provided at seven different points in the tunnel, 
and there was also telephonic communication between 
the middle of the tunnel and the same signal-boxes. The 
drivers of engines were instruc to prevent as far as 
possible the emission of smoke and steam when passing 
through the tunnel, and to sound their whistles. 

The time taken to complete a 12-ft. length of originally 
unlined tunnel was seven days. The corresponding time 
for a 12-ft. length of originally lined tunnel in soft ground 
was eleven days, and for a 12-ft. length of originally 
lined tunnel in rock, eight days. The average progress 
was 15 lineal yards ep month per shield, the best pro- 
gress of any one shield being 18 lineal yards per month. 

The operations were carried on continuously, working 
night and day and on Sundays. There were three eight- 
hour shifts of miners in the 24 hours, and one shift of 
bricklayers, the number of men employed daily bein 
150. The reconstruction work proper inside the tunne 
was commenced on January 27, 1902, and was completed 
on December 25, 1903. Single-line working through the 
tunnel was brought into operation on December 1, 1901, 
and double-line working was resumed on March 6, 1904. 

The work was carried out by the Caledonian Railway 
Company, under the direction of Mr. Donald A. Mathe- 
son, M. Inst. C.E., assisted by the author; Mr. W. A. 
Kemp acted as resident engineer. 








Coat In GermMANy.—The production of coal in Ger" 
many last year was 120,694,098 tons, as compared with 
116,637,765 tons in 1903; 107,473,933 tons in 1902; 
108,539,444 tons in 1901; 109,290,237 tons in 1900; 
101,639,753 tons in 1899; and 96,309,652 tons in 1898. 
The production of lignites in Germany last year was 
48,500,222 tons, as compared with 45,955,558 tons in 1903 ; 
43,126,281 tons in 1902 ; 44,479,970 tons in 1901 ; 40,498,019 
tons in 1900 ; 34,204,666 tons in 1899 ; and 31,648,898 tons 
in 1898. Of the 120,694,098 tons of coal raised in the 
Zollverein last year, 112,808,409 tons were produced in 
Prussia. The Breslau district figured in this latter total 
for 30,595,649 tons; the Hallé district for 6981 tons ; the 
Klausthal district for 900,471 tons; the Dortmund dis- 
trict for 67,469,557 tons; and the Bonn district for 
13,835,751 tons. The quantity of coke made in German 
last year was 12,331,163 tons, as compared with 11,509,259 
tons in 1903. In last year’s coke production Prussia figured 
for 12,268,436 tons. e production of briquettes in Ger- 
many in 1904 amounted to 11, 413,467 tons, to which Prussia 
contributed 10,102,478 tons. Theimports of coal into Ger- 
many last year were 7,299,042 tons, as compared with 
6,766,513 tons in 1903. The exports of coal from German 
last year amounted to 17,996.726 tons, as compared wit: 
17,389,934 tons in 1903. The consumption of coal in 
Germany is accordingly estimated at 109,986,414 tons, as 
compared with 106,040,955 tons in 1903. The imports of 
coke into Germany last year were 550, tons, as com- 
pared with 432,819 tons in 1903. The exports of coke from 
Germany last year were 2,716,855 tons, as compared with 
2,523,851 tons, The consumpton of coke in Germany last 
year is accordingly estimated at 10,164,610 tons, as com- 
pared with 9,418,727 tons in 1903, 


y| Davis and Co., of Derby, have recentl 





CATALOGUES. 


Tuer A.E.G. English Manufacturing Company, Limited, 
4 and 5, New Compton-street, W.C., have sent us a cop: 
of their Nernst electric lamp. catalogue, showing the ad- 
vantages of such lamps compared with other electric lamps. 

Samuel Platt, Limited, of Wednesbury, have 
issued their illustrated catalogue of shafting, shaft fittings, 
pulleys, and mill gearing ; they state they have 600 tons of 
shafting and all the fittings for power transmission in stock. 

Messrs. George M. Callender and Co., Limited, 25, 
Victoria-street, S.W., have issued a new catalogue of 
their pure bitumen sheeting, in which the various uses of 
this speciality for reservoirs, cooling-ponds, bridge-cover- 
ing, tank-lining, &c., are fully illustrated. 

The Harris Cycle Company, Limited, of Coventry, 
have published a very artistic catalogue describing their 
1905 specialities, a feature of which is their new pattern of 
ladies’ bicycles. 

We have received from Messrs. W. H. Bailey and Co., 
Limited, Albion Works, Salford, Manchester, part 
No. 304 of their catalogue, giving illustrated descriptions 
of tables, with dimensions and prices of their valves for 
high pressures, superheated steams &c., together with 
data of their patent ‘‘ Key-Ring ” renewable valve-seat. 

The ‘‘ Band-Sawyers’ Hand-Book,” by Messrs. E. C. 
Atkins and Co., of Indianapolis, whose agents in the 
United Kingdom are Messrs. A. Ransome and Co., 
Limited, of Newark and I.ondon, contains useful informa- 
tion on the operation and care of band-saws. 

Messrs. icke and Co., 27, Clement’s-lane, Lombard- 
street, E.C., who have made a speciality of condenser 
installations, are distributing an illustrated pamphlet 
describing the various types of pumps they build; among 
these are belt-driven and direct-driven pumps by steam 
or electric power. 

We have received from the Santars Apetanens Syndi- 
cate, Limited, 68, Victoria-street, S.W., their catalogue 
of Messrs. Grundy’s patents, descriptive of ‘‘the only ” 
silent and perfect seat-action flushing apparatus, and 
other installations relating to household water storage, &c. 

In a catalogue and printed matter recently issued by 
the Eyre Smelting Company, Limited, 58, New Broad 
street, E.C., particulars are given of the Eyre anti- 
friction metals, their use, and figures of comparative trials; 
according to the latter these metals would show a marked 
superiority on others. 

he ‘‘Gates Rock and Ore-Breakers” form the sub- 
ject of an illustrated pamphlet sent us by the builders, 
the Allis-Chalmers Company, of Milwaukee, U.S.A. The 
construction of these machines and their method of work- 
ing are fully described ; particulars of the various sizes, 
their output and power required, are also given. These 
machines are now designed for driving at right angles to 
the discharge opening when required. 

e have received from the Lombard Governor Com- 
pany, of Ashland, Mass., their cotategue of governors for 
water-wheels and steam-engines. The same firm also 
manufatture hydraulically-balanced relief-valves, speed- 
recorders, and power-indicators. 

Theagricultural motor constructed by the Ivel Agricul- 
tural Motors, Limited, 45, Great Marlborough-street, W., 
for attachment to ploughs, mowing-machines, reapers and 
binders, and other implements, is described in an illus- 
trated sheet issued by the company. The Ivel agricul- 
tural motor has taken part in several ploughing competi- 
tions, where it has met with great success. 

Messrs. Johnson and Phillips, of Old Charlton, Kent, 
have sent us a copy of their catalogue of switchboards, 
which illustrates the different types they have built for a 
number of central stations. 

Messrs. Siemens Brothers and Co., Limited, York 

Mansions, York-street, S.W., have issued a pamphlet 
entitled ‘‘The Deadreckoner,” in which they give a 
description of an instrument, manufactured by them and 
invented by the Hon. Reginald Brougham, for ascertain- 
ing the position of a ship at sea. The instrument consists 
of a transmitter connected to a rotator, and of a recorder. 
The working is fully explained and illustrated. The 
same firm have also sent us their seven latest leaflets, 
being diagrams of connections of their machines and 
dimensions of their motors and balancer sets. 
The Silvertown electric carri are described and 
illustrated in a pamphlet recently issued. These carriages 
can be seen at Messrs. W. and F. Thorn’s show-rooms 
and garage, Ranelagh House, Lower Grosvenor-street, 
S.W.; they are built at Silvertown, E. The standard 
chassis carries a battery of 44 cells in ebonite trays, con- 
tained in teakwood boxes; the charge is sufficient fer a 
run of 35 miles on good level s. The Silvertown 
patent drive operates on all four wheels ; the system of 
control is stated to be practically fool-proof. 








Sirpe-Ruies wrrn Loe-Log Scates.—Messrs. John 
L brought out a 
new arrangement of their slide-rules with a log-log scale. 
In the former arrangement the plan was adopted of pro- 
viding two slides for the rule, one divided in the usual 
wy whilst the other was graduated to a log-log scale. 
When it was desired to calculate the value of y = xn, say, 
x and n being given, the log-log slide was substi- 
tuted for the other, and a whole series of values of 
y could then be read off the instrument. As now 
supplied, provision is made by which the log-log slide, in 
place of being substituted for the other, can be tem- 
porarily clamped against one edge of the rule, and by the 
use of a long cursor covering all the scales, this slide and 
the common slide can be used at one and the same time. 
It is thus possible without changing the slide to evaluate 
such an expression as y = arn + cx. The two terms are, 
of course, found separately, but it is not necessary to 
change the slide for the purpose, 





LAUNCHES AND TRIAL TRIPS. 


Tue s.s. T. M. Werner, built to the order of the Steam 
Navigation Company Vendila, of Copenhagen, was suc- 
cessfully launched on Thursday, the 9th inst., at the 
yard of the Elsinore Iron-Ship-Building and Engineering 
Company, Elsinore, Denmark. She is built of steel to 
the highest class of German Lloyd’s Special Survey, and 
her dimensions are :—247 ft. 6 in. by 37 ft. 4 im. by 
17 ft, 2? in. depth of hold. The engines are of the triple- 
expansion type, with surface-condenser, indicating 800 
horse-power. 


On Monday, the 13th inst., the steel screw steamer 
Hillhouse, built by the Northumberland Shipbuilding 
Company, Limited, Howdon-on-Tyne, to the order of 
Messrs. John Cory and Sons, Limited, Cardiff, for the 
Seville and United Kingdom Carrying Company, Li- 
mited, left the Tyne for her trial trip. The engines have 
been supplied by Messrs. Richardsons, Westgarth, and 
Co., Limited, Sunderland, with cylinders 234 in., 39 in., 
and 64 in. in diameter, with a stroke of 42 in., supplied 
with steam from two boilers 15 ft. in diameter by 10 ft. 6 in. 
long, with a working pressure of 160 lb. per square inch. 
The vessel has been designed to carry 5350 tons on a light 
draught. The trial trip proved in every way satisfac- 
tory, and a speed of 11 knots was easily obtained. 








Our Rats Aproap.—The new year has commenced 
rather indifferently as regards our rail exports, the ship- 
ments for January having only amounted to 42,261 tons, 
as compared with 52,009 tons in January, 1904, and 
46,143 tons in January, 1903. To these to the exports 
to the principal groups of colonies made the following 
contributions :— 


Colonial Group. Jan., 1905. Jan., 1904. Jan., 1903. 





tons 
3,326 
18,398 
748 


tons | 
9,613 | 
19,131 
15 
30 


tons 
3,589 
12,244 
10,062 
552 


British South Africa 
British India 
Australasia .. 
Canada nil 


The four colonial groups accordingly took between them 
22,462 tons of British rails in January, 1905, as compared 
with 28,789 tons in January, 1904, and 26,447 tons in 
January, 1903. The exports to the Argentine Republic 
in January were 4611 tons, as compared with 5610 tons 
and 5758 tons. The miscellaneous demand for our rails 
has continued accordingly upon only a meagre scale. The 
value of the rails exported to January 31 this year was 
198,229/., as compared with 268,0762. in January, 1904 
and 254,891/. in January, 1903. ‘ 


_ SourH AusTRALIAN WaTER Suppiy.—The following 
is a list of the principal artesian wells sunk of late years 
by the Government of South Australia, together with 
their depth, and their daily production. In two cases 
the wells had not been brought into operation when the 
return was made up :— 


Well. 


Depth. Gallons. 
Ft 


3534 
3370 
3000 


Mirra Mitta 

Mungeraine ° 
Kopperamanna .. 
Dulkaninna 2226 
1700 
1620 
1571 
1551 
1417 
1360 


Lake Crossing 
Yandama .. 
Oodnadetta 

Storm Creek ie 
Hamilton Creek .. 
Lake Harry 

Anacoora .. 
Petermorra 
Strangways 

Hergott 

Coward .. 

William Creek 

Mount Gason a 
Lake Phillipson .. 
Goyder’s Lagoon “- 
Coonanua .. ee ° 


500,000 


2030 500,000 

these wells, so far 
ble, is accordingly estimated at 
8,626,000 gallons. The expenditure made by the South 
Australian Government for the development of the South 
Australian interior by wells, reservoirs, and borings for 
artesian water has now been carried to 660,643/. The 
annual revenue derived from these works is at present 
small, but their indirect advantages are great ; they have 
already been attended with much success, particularly 
in the north-eastern portion of the State. One of the 
deepest artesian wells sunk in South Australia will be 
seen to be the Mount Gason, and it is a remarkable fact 
that the water which flows from this well reaches the sur- 
face at the extremely high temperature of 204 deg. Fahr. 
Quite irrespective of the supplies of water obtained from 
artesian wells, the South Australian Government has also 
carried out other works for supplying water to South 
Australian towns; the cost of these works has been 
3,668, 289/., and at a recent date they were yielding a net 
revenue of 81,150/., or nearly 2} per cent. per annum. 
The chief sources of the water supply are running streams, 
in which weirs are constructed to divert the water, when 
free from flood pollution, into large sto reservoirs. 
One of the reservoirs—the Happy Valley—has a storage 
capacity of 2,950,000 gallons. The Adelaide Water Works, 
with their head works and 634 miles of reticulation mains, 
cost 1,645,812/. The net revenue from rates and sa! 


The aggregate daily supply afforded 
as information is contd i 


les Ol 
water for the year ending June 30, 1903, was 55, 130/., oF 
something over 3} per cent. per annum upon the capital 
expended, 
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THE ANATOMY OF BRIDGEWORK.— 
No. VI. 
By W. H. Torre, Assoc. M. Inst. C.E. 


DEFORMATIONS, 

InsTRUCTIVE lessons are to be had from a study 
of the various alterations in form to which metallic 
bridgework is liable, which alterations may be due 
simply to the development of stress of ordinary 
amount, and are then generally small ; or to abnormal 
stresses, the result of some distortion in the bridge 
structure itself not originally intended, and ibly 
extreme. In addition to these there may be ps stad 
tions due to settlement, to ‘‘creeping ” of parts of 
the structure relative to the rest, to temperature 
changes, to rust, and to original bad workmanship. 
In any instance quoted below the methods adopted 
to ascertain the amounts of such alterations were 
quite simple, even crude ; but as care was exercised, 
and no attempt made to measure any very minute 
changes, the results may be accepted as practically 
corre ct. 

Dismissing for the present changes of form such 
as are to be expected, and touched upon in other 
places in these articles, with respect to the par- 
ticular parts of bridge structures affected by them, 
a few instances will be adduced of alterations which, 
though not very surprising, are such as in the design 
of the work are hardly likely, in most instances, to 
have been contemplated. 

A case has already been referred to in which, 
owing to eccentric loading of main girders, these 
were, as to the top flanges, flexed sideways a 
considerable amount. It is proposed to supple- 
ment this by further remarks relative to some- 
what similar cases. A like effect is frequently to 
be observed in trough or twin girders, in which the 
rails are supported _ longitudinal timbers rest- 
ing upon projecting ledges formed by the bottom 
angle-bars of such troughs. In old forms of this 
arrangement it is common to find the two girders 
forming the trough connected only by bolts passing 
through the timbers, or just above them and below 
the rails ; or connected by narrow strips, which 
serve no other purpose than to prevent the sides 
spreading at the bottom. The top flanges in such 
cases commonly curve inwards on the passage of 
the running load, accompanied of necessity by an 
increase of compressive stress upon the outer edges 
of the flanges, and perhaps by the working of any 
flange-joint which may exist. This, both as to flex- 
ing of the top flange and the working of a joint, was 
noticed in the case of a bridge twenty-three years 
old, very similar to that illustrated in Figs. 8 and 9, 
on page 673 of our last volume. The top flange 
consisted, however, of a bridge rail rive to the 
top edgd of the web, butting at a joint, and 
covered by thick cover strips (see Fig. 48). The 
joint itself was poor, and depended largely upon the 
character of the butt, which was not sufficiently 
good to prevent the top member kinking at this 
point, under the joint influence of transverse 
effort and compressive stress, with possibly some 
help from bolts passing through timber and webs, 
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though these being loose, the writer does not think 
them at all responsible. Although not strictly 
relevant, it may be remarked in passing that it is 
very objectionable to use bolts as was done in this 
instance ; for as the timber settles down on its seat, 
taking the bolts with it, these bear hard in the 
webs, enlarging or even, as in this case, tearin 

the holes, accompanied by injury to the bolts 
‘hemselves. The practice is now almost obsolete, 
bat the example is instructive as showing the 
‘npropriety of securing timbers by bolts passing 
‘hrough them at right angles to the action of the 
‘oad, unless these bolts are quite free to move with 
the timber as it compresses. 

_ If trough girders must be used, the better plan 
is to connect the two sides by a continuous bottom 
plate, the trough thus formed being properly 
drained, if the timber is not bedded in asphalte 


concrete ; or to introduce stiff diaphragms at in-| have been the case had the main girder not been 
tervals beneath the timbers, if the depth suffices. | trussed. The bridge, at the time these particulars 
In the case just quoted the curvature of the top | were obtained, had been in existence six years. 
members of the girders was inwards, but in the | Deformations due to settlement may be very 
instance given below, of twin girders 26 ft. effective | considerable. The writer recalls two instances 
span, with longitudinal timbers between, resting, as | affecting continuous girders. In the first of these, 
before, upon the inner ledge formed by the bottom a bridge twenty years old, of two spans of about 
flanges, the curvature was observed in three out of |50 ft. each, and with girders 4 ft. 6 in. deep, 
four girders to be $ in. in a contrary direction, the | the centre pier had sunk 4 in., reducing the spans, 
fourth remaining straight. | as respects the dead load, practically to the condi- 
An inspection of the accompanying section, | tion of simple beams, just resting, but hardly bear- 
Fig. 49, will, perhaps, render the reason evident ing, upon the piers when free of live load. 
when it is noticed that the top members are very| ~ In the second case, also of two openings of about 
unsymmetrical in form, the effect of this being to 55 ft. each, with girders 8 ft. deep, one abutment 
give these members, under stress, a strong tendency | had sunk about 3in., more than doubling the 
to flex outwards, apparently more than sufficient stresses over the centre pier. It is manifest that 
to counteract the tendency of an eccentric applica- | continuous girders should only be adopted where 
tion of load on the bottom flange to bring them -settlenient of the supporting points is not likely to 
inwards. It is to be observed that the eccentricity | occur to any material degree. If this cannot be 
of the flange appears to be not materially in excess, relied upon, the theoretica] flange sections may 
and seems to be in excess only because the thin- hardly be worked to with any prudence ; it being 
ness of the web—} in.—renders it incompetent to ‘then advisable to make a liberal allowance for 
keep the bottom flange up to its work, and so/ settlement stresses, in which case any economical 
secure the full effect of the eccentric loading in | advantage that should exist will probably disappear. 
limiting the outward tendency, due to the section of | It is, however, to be acknowledged that so long as 
the top member, the effects of which are thus more | the girders are in touch, under dead load, with the 
apparent than would have been the case with a bearings intended to support them, the stresses 
stiffer web. Ties across from one bottom flange to due toa live load are unaltered, the principal effect 


these—which, by the way, is on the wrong side for | to the live load ranges between limits that are higher 
utility—from having any particular effect. |or lower in the scale of stress than-is*the case 

To give one other example of the consequences | with bearings undisturbed (see ENGINEERING, Nov- 
of eccentric loading, a, bridge of 48 ft. effective span | ember 20, 1896, page 651); still, if it is desired 
may be quoted. This bridge carried four lines of | that the maximum stress shall not exceed, say, 
way supported by five main girders, trussed by | 6 tons per square inch, it can hardly be a matter of 
kicking-struts in such a manner as to form a | indifference that settlement shall induce a maximum 
bastard arch. A part section and plan are given | of, perhaps, 10 tons, as in that case the stress must 
in Figs. 50 and 51. | be 4 tons nearer the limit of statical a 

The floor consisted of Lindsay's troughing resting| Before leaving this matter it may be well to point 
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upon the lower flanges of the main girders, the | out that in the case of continuous girders of uniform 


the other prevent the want of symmetry noticed in| in this case being that the variation in stress due. 


three middle girders, subject to eccentric loading, 
sometimes on one side, sometimes on the other, 
were, with dead load only, straight ; but the two 
outer girders, liable to loading only on one side, 
had, under repeated applications of such a load, 
assumed a permanent curve towards the rails— 
}# in. in one case and 1 in. in the other—which 
curvature, no doubt, increased when a live load 
came upon the contiguous roads, though this was not 
measured. It should be remarked in passing that, 
owing to settlement and the canting of the abut- 
ments, the three middle girders were also ‘‘ down” 
—in one case # in. The girders, with one near road 








loaded, deflected 4 in.—greatly less than would 


section a moderate settlement of the piers may even 
be advantageous by reducing the moments over the 
piers, and possibly making them equal to those 
obtaining near the middle of the spans, in which 
case there will be less inequality of stress in the 
booms and a reduction of the maximum stress. 


Bridges consisting of simple main girders con-'' ” 


nected by cross-girders may be very prejudicially 
affected by unequal settlement; for instance, if 
one girder bearing settles more than the others, a 
twist is put upon the structure very trying to the 
floor-girder connections, and ibly to the main’ 
girders ; to the web if a plate girder, or to the’ 
verticals if an open-webbed truss with rigid cross 
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girder attachments. Indeed, setilement of this 
kind may be much more destructive to a metallic 
bridge than to an arch of brick or masonry, the 
commonly-accepted opinion notwithstanding. 

Instances of deformations due to the creeping of 
some part of the structure away from its work are 
within the writer’s knowledge rare, except in the 
case of the ends of main girders in skew bridges, 
already referred to. 

Distortion, the result of temperature changes, is 
frequently to be observed in any considerable 
length of girder flange or parapet where there is 
not freedom of movement, unless due provision is 
made to check it. 

It is quite common to see parapets out of line, 
either because the ends are not free, or because the 
light work of the parapet being more exposed to the 
sun’s rays than the girderwork to which the lower 
part is attached, and cxpanding to a greater degree, 
is subject to considerable compressive force, and 
buckles under its influence. The cure for this condi- 
tion is obviously to provide such parapets with free 
or flexible joints at moderate distances apart, or to 
make the parapet sufficiently stiff to take the stresses 
developed, without crippling. A parapet may also 
go out of shape if directly attached to the top 
flange of a girder liable to heavy loading, particu- 
larly if the girder is shallower than the ne. 
simply by its inability to maintain truth of line 
‘under the compressive stress, which it shares with 
the top flange of the girder proper. 

Rivets spaced too far apart, by allowing the 
plates or other parts to spring open slightly, and 
permitting moisture to enter, results in the growth 
of rust, which, as it swells in forming, forces the 
parts asunder, and may set up considerable stress. 

Flat bars riveted together by rivets spaced 12 in. 
apart may from this cause be forced asunder as 
much as $ in., sufficient to set up a stress, with any 
practicable thickness of bar, much exceeding the 
elastic limit. 

Local distortions may occur as the result of im- 
perfect workmanship or careless erection, causing 
quite possibly very severe local stresses ; or girder 
flanges may be out of straight as a result of riveting 
up along one side first, instead of advancing the 
riveting simultaneously along the whole breadth of 
the flange. The injury done by drifting is well 
known, and there is reason to think considerable 
damage is sometimes done to girderwork during 
manufacture by rough treatment to make the work 
come together ; but the writer has little to offer with 
respect to these matters that is not common know- 
ledge. It may, however, be pointed out in passing 
that a bridge upon the design of which great care 
has been expended, with the idea that theoretical 
propriety shall not be violated, may be completely 
spoiled in this respect by careless construction. 
lortunately, both steel and wrought iron, if of good 
quality, are long-suffering. Incompetent erection 
will sometimes result in the true girder camber not 
appearing, or in differences as between girders 
supposed to be similar. This is not, of course, a 
deformation in the sense in which the word has 
previously been used, but it is desirable to bear 
the fact in mind as a ible cause of defective 
camber in dealing with questions of deformation. 

The foregoing has reference chiefly to alterations 
of form to bridgework of wrought iron or steel, 
but a case of considerable interest is that of a cast- 
iron arched structure, of which the writer made a 
very complete examination. 

This bridge, built in 1839, and carrying two lines 
of railway, consisted of three spans, 100 ft. each, 
of 10 ft. rise, made up of four inner and two outer 
ribs, each rib being in three nearly equal parts; 
the floor was of timber, the abutments and piers 
of masonry. As originally constructed there was 
no bracing between the ribs other thau the frames 
indicated on the plan here given (Fig. 52), stretching 
from outer rib to outer rib in the neighbourhood of 
the rib joints, which were simple butis, without 
bolts or any equivalent means of connection. The 
floor was, however, braced in the horizontal plane, 
and the structure was also braced over the masonry 
piers. After forty-two years’ use supplementary 
distance-pieces were introduced between the ribs, 
but still no bracing between them, or any efficient 
means of checking lateral movement. A crack 
developing in one of the outer ribs at the crown led 
to an investigation to trace the cause, the bridge 
then being fifty-four years old. Careful plumbing 
of the abutments revealed the fact that three out 
of four abutment pilasters were out of the vertical, 
as shown in Figs. 52 and 53, the greatest amount 





being § in. in 6 ft.—at that corner from which 
the cracked rib had its springing; there was also 
other evidence of settlement in an old crack ex- 
tending from the top of the abutment to the ground 
level, although this movement was very old, cer- 
tainly as to the greater ag? The ribs of this s 

were also out of plumb, that which was cracked 
being 24 in. out at the centre. The joints of the 
ribs, which, as already stated, were simple butts, 
in some cases opened and shut, as the load passed 
over, in such a way as to suggest that the ribs 
were acting, after a fashion, as four-hinged arches, 
of which tw6 hinges were at the springing, and the 
other two atthe joints, one of which would for inost 
positions of the load be out of use, reducing the 
rib tothe three-hinged condition ; in other words, 
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244 out of plumb 
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ribs unloaded was from one-third to one-half of the 
full amounts. | It is to be noted that the lateral dis- 
placement in no case exceeded 0.04 in. either way, 
nor were the vertical movements exceptional ; yet, 
as a matter of sensation, when seated upon the 
ironwork, it was a little difficult to believe them 
really so moderate. Observations were also made 
to ascertain the rise of the arches from winter to 
summer temperatures, with the result that this was 
found to be 0.45 in., 0.45 in., and 0.55 in. for the 
spans in order, the extreme temperatures being 
fairly representative of the English winter and 
summer. The structure was, as a consequence of 
the examination, efficiently braced by diaphragms 
between the ribs, and diagonals following the arch 
ribs round from springing to springing, with satis- 
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as the rolling load passed over the span, one or 
other of the two joints of a rib would ‘‘ gape” 
an appreciable amqunt at the bottom or at the top. 
Observations were taken by means of a theodolite 
placed below, either upon the bank or upon the tops 
of the masonry piers, sighting upon suitable scales 
attached to the ribs to ascertain the amounts of 
vertical and horizontal movement during the pas- 
sage of trains over the bridge. The principal 
results are set forth in the following table :— 
Movements of Cast-Iron Ribs under Live Load in a Bridge 
of Three 100-Ft. Spans. 


Lateral 
Movement 
in Inches. 


Rise in 
Inches. 


| Fallin 
| Inches. 


Span No. 1. 
-20 
.08 
4 


Span No, 2. 
40 
-10 

Spin No. 3. 
22 
1 


£8 
.03 
No record 


04 
C4 
02 


. Up road loaded . 
. Down road loaded 
B. Down road loaded 


.13 Slight. 


Up road loaded .. 
-06 ” 


. Down road loaded 


No record No record. 
Slight Slight. 


At D. 
» D. 


Up road loaded .. 
Down road loaded 


Nors.—The lateral movements are to either side of the 
mean position. 

The particulars for spans 2 and 3 were obtained 
with the instrument set up on the pier between 
these spans. The tremor of this pier was such 
that no useful readings for lateral movement could 
be obtained. Further, as the rolling load came 
upon these spans, the effect was to rock the pier to 
an extent vitiating the readings for vertical dis- 
placement ; but by sighting on the fixed abut- 
ment, and observing the amount of this rocking, 
suitable corrections were made in the apparent rib 
movements. The figures given in the table are 
thus corrected. The pier rocking was equivalent, 
as an extreme, to an inclination from the vertical 
of 1 in 3200. An attempt to measure the hori- 
zontal movement of the pier-top was unsuccessful, 
owing to the impracticebility of setting up the 
instrument in a suitable position, sufficiently near 
to the pier to enable readings to be satisfactorily 
taken. This horizontal displacement probably 
amounted to about ;) in. either way. The rise and 
fall of the arches, and rocking either way of the 
piers, varied, as might be expected, in accordance 
with the position of the running load with respect to 
the spans. Summarising the results, the greatest 
vertical movements downwards were 0.20 in., 
0.40 in., and 0.22 in. for spans Nos. 1, 2, and 3, 
the upward movements being 0.08 in. and 0.13 in. 
for the first and second spans, there being no 
recorded result of this kind for the third span. 
With adjacent ribs loaded, the movement of the 


|page 269). 





factory results. The crack already referred to, and 
its probable causes, will be dealt with under ‘‘ Uast- 
Iron Bridges.” Eventually this bridge was recon- 
structed to meet the requirements of growing 
engine-loads. 








SAFETY APPLIANCES FOR COTTON- 
MULES. 


By J. H. Crasrree. 


FALier-HAMMERS. 

Every cotton-spinner, whether master or em- 
ployé, knows well what is meant in a mule-room by 
the term ‘‘ mouse-trap,” and how it differs so mate- 
rially from its prototype, the hand-faller (Fig. 1, 
The term is a popular one, but, in 
respect of injurious effect, is very misleading. It 
is applied to that part of a mule technically named 
the ‘‘faller-stop ” or ‘‘ faller-hammer,” and consists 
essentially of an iron bracket } in. thick, of the 
shape of an irregular triangle (Figs. 6 and 7, page 
270), with a surface area of about 10 square inches, 
oo detached from the machine, weighing about 
4 lb. 

To the upper part of a mule-carriage are attached 
two circular shafts or rods : the winding-faller rod 
and the tension-faller rod (Fig. 3, page 270). The 
faller-hammer is fixed on the winding-faller rod, 
and in the course of the mechanical operations of 
the mule it falls with heavy impact on the tension- 
faller rod immediately in front (Figs. 6 and 7). 

It will be understood that a mule-carriage has an 
outward run of 63 in. when the threads are being 
attenuated and spun; it has then an inward run 
over the same distance when the threads are wound 
on the spindles. When the carriage is on the out- 
ward run, the base angle of the faller-hammer rests 
on the front, or tension-faller, rod, and is inert. 
When the extremity of the outward run is attained, 
the faller rods make a partial revolution, and the 
faller hammer is raised 5 in. or 6 in. in circular 
measure from the tension-faller rod. It remains 
thus raised while the carriage is on its inward 
run (Fig. 6). When the carriage reaches the end 
of its inward course, another ‘‘ change”’ occurs, the 
faller rods make another partial revolution, which 
brings the faller-hammer heavily on the tension- 
faller rod, and the outward run is resumed (Fig. 7). 

It will thus be seen that every time the mule- 
carriage runs inwards these faller-hammers, to tlie 
tune of six per mule, ‘* bang” smartly on the rod in 
front, and since this happeus four times per minute, 
minders and piecers (Fig. 2) must be on the qi 
vive to avoid being trapped by these uncovered 
hammers. It frequently happens that both minders 
and piecers, for various Ivitimate purposes 11 
connection with their occupation, place their fingers 
on the faller rods (Fig. 5), and, except where the 
hammers are operating, no danger is likely to 
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accrue, as the rods themselves move but slightly, | placed on the tension-faller rod directly from the 
and are smoothly turned and polished. Being thus|front, as distinct from drawing the fingers 
accustomed, hundreds of times per day, to place| along the course of the rod. Hence, whatever 
their fingers on the faller rods, little blame can be | adequately covers the space where the hammer falls 
attached to the small boys, of from 13 to 15 years of | will eliminate a large number of accidents. Efforts 
age, who piece the Nee ad cotton threads, if they | have, therefore, been made (Figs. 8 and 9, page 271) 
should inadvertently place a finger on that part of | by various makers to cast the faller-hammer in one 
the tension-faller rod—about 4 in.—where the | piece with a covering segment which extends both 
hammer will fall at a given moment, and so get| above and below the tension-faller rod. By this 
their hynds damaged. means a finger cannot be placed under the faller 
Then, again, the faller-hammer is usually placed | hammer directly from the front. The finger could 
near the fixed bracket which holds the faller rods in | only be placed in jeopardy by sliding it right under 
position. Boys have often placed their hands on | the covering segment, and such a p ing would 
this fixed brackét (Fig. 4), with every confidence of | be unnatural and very unlikely. The appliance 
just mentioned is fitted only on mules new from 


safety while the /aller-hammer is raised. If the) 

finger has been placed a little too far over, the| the makers’ shops. The older mules are treated in 
faller hammer, on changing, comes down upon it, | different ways, with one essential principle—viz., 
inflicting injuries which deprive the victim of | the covering of the front space traversed by the 
several days’ or weeks’ work and earnings. ' faller hammer (Fig. 11). 

The fencing of faller-hammers is, therefore, a} In Fig. 10 the guard will be seen attached to the 
m vtter of public interest, and of great importance to bracket which holds the faller rods. This guard 
te thousands of spinners engaged in cotton-mills. | can be easily removed when necessary, for repairs, 

If it were merely the weight of tlie faller hammer | and covers on each side of the faller hammer, which 
alone which collided with a finger, little or no| is visible underneath, to the extent of 2 in. 


soli 
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injury would result—certainly no such injury as | Employers often decm it advisable to cover the 
would keep an employé from work ; but the fact | whole faller-hammer at the front and sides. Fig. 12 
that injury has, in hundreds of instances, been of | shows how this can be done by the registered guard 
such a nature as to necessitate the spinner or piecer | there photographed. With this appliance it is 
ceasing work for a time, will at once demonstrate | difficult to conceive how any fingers can be injured 
that there is something more than the mere weight | bya faller-hammer. Further, the guard minimises 
of the faller-hammer to be considered. In point of | the need for frequent cleaning, which is no rare 
fact, several forces are at work in the mule when | factor in faller-hammer accidents. The guard itself 
the fallers change, and these forces aggregate so as | can be cleaned with perfect safety. 

to increase the impetus of the falling hammer, and! __In the cotton-mills of Lancashire, Cheshire, and 
give it a crushing weight of from 20 to 30 foot-| Yorkshire, many faller-hammers have already been 
pounds. This must be very different in its result | fenced, with a resultant diminution of accidents, 
from the blow caused by a 4-lb. weight falling | and this notwithstanding the increased spindlage of 
through a distance of a few inches. | the last four years. The returns referred to indi- 

We thus reach the fact that by this aggregation | cate a reduction between 1901 and 1904 (directly 
of forces concerned in the falling of a hammer a | attributable to fencing) of 57 per cent. 
large number of fingers have in the cotton-mills of 
Lancashire been crushed, lacerated, and partially | 
amputated. SWANSEA WATER WORKS. 

A reference to the annual reports of H.M. Chief; THe Act of Parliament giving powers to the 
Inspector of Factories for the years here named will | Swansea Local Board to construct reservoirs on 
show the number of reported accidents from un-/| the Llan, Lliw, and Blaenant-Ddu streams was 
fenced faller-hammers :—In 1901, 61 ; in 1902, 28;| obtained in 1860; only the Lliw reservoir was 
in 1903, 26. constructed at that date, and it was filled for the 

We have, therefore, 115 accidents in three con-| first time in 1867. This reservoir has an earth 
secutive years. Surely here is a case for the|embankment and a puddle-trench, the length 
provision of protective appliances. These accidents | being 425 ft., and the depth at the deepest part 
were not confined to boys of tender years ; spinners | 99 ft. The lower portion of the trench is in rock, 
of from 20 to 30 years’ experience in the mule-room |with joints, and considerable trouble arose from 
Were victims. It is true that the bulk of faller-| leakages. In 1873 these leakages became so serious 
hammer accidents occur to boys of from 12 to 15/ that the reservoir was disabled, and 13,0001. was 
yexrs old, and the fact of such children at the outset | expended in repairs about the year 1880. In 
of their factory career being handicapped or in-| January, 1883, the leakage again broke out, in the 
capacitated by injury renders it all the more essen-| same place, and no attempt has since been made 
tisl to fence faller-hammers on all mules. to repair it, as it was felt that a very heavy ex- 

‘“urther, the facility with which a faller hammer | penditure was necessary, it being realised that 








the percentage yield of the gathering - ground 
was slowly decreasing as the_collieries in the 
district extended their workings, the springs being 
tapped by these collieries. Further, the old reser. 
voirs were at such a low level that they could not 
supply water to the higher portions of the town, 
and houses around the town were gradually growing 
up the hill sides. 

Iu the year 1884 the water engineer, Mr. R. H. 
Wyrill, reported to the,Corporation :that it was 
necessary to extend the supply, and that it was not 
wise to spend more money on situations above tho 
coal measures, but the Corporation were advised that 
they stood little chance of obtaining powers for a 
néw gathering-ground until they had exhausted 
their old gathering-area, The» engineer there- 
upon advised the construction ofan additional 
storage reservoir abdtit 2 miles higher up the stream 
than the old reservoir, and at a place where the 
colliery workings would have no effect upon 
the reservoir ;* this scheme would have tho 
effect of completely exhausting the old gather- 
ing - ground. Powers were obtained on’. this 
advice, in 1884, to construct this. reservoir, and 
Mr. Wyrill, as sole engineer, designed “and con- 
struc it, and it is at present contributing 
about two-thirds of the total supply. to Swansea. 
This reservoir, which is called the Upper Lliw 
Reservoir, is at an elevation of 615 .ft. above 
ordnance datum, contains 312,000,000 gallons, and 


has a depth of water of 68 ft.; the depth from 

top bank to the bottom of the foundations of the 

puddle-trench is 103 ft. The embankment is formed 

of earth with a puddle-trench and wall, the puddle 
SWANSEA WATERWORKS 

CROSS SECTION OF CRAY DAM (THROUGH OVERFLOW) 

‘Road Level 1007 an. 
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being 10 ft. thick at the top and 26 ft. wide at the 
bottom, selected fine material being placed on each 
side of the puddle. The cost of this reservoir was 
115,500/., and it has been very successful. By 
means of this reservoir the town has continued to 
be supplied with water, although the yield ‘of the 
gathering-ground in dry years is under 2,000,000 
gallons per day. 

In consequence of this deficient supply and the 
increasing demands of the town, these works be- 
came inadequate, and it was found necessary to 
proceed with works which would supply the town 
for many years. Several schemes were examined, 
and finally the Corporation decided upon’ obtain- 
ing their supply from the old red sandstone, forma- 
tion, in the elevated mountain district’ of Brecon- 
shire, by impounding the head waters of the River 
Cray, a tributary of the Usk. The chief reasons 
influencing their choice were’ that there was a 
very clean gathering-ground at a high elevation, 
with heavy rainfall, and no disturbances from 
mineral works, the whole of the gathering-ground 
being on the old red sandstone formation ; fur- 
ther, the scheme would admit of great exten- 
sions, and would yield a sufficient supply of pure 
water for many years to Swansea. e Act of 
Parliament authorising these works was obtained in 
1892, and provided for the construction of a storage 
reservoir, tunnel, pipe-line, and service reservoir. 
The engineer was instructed to proceed with the 
design and construction of these works, which are 
now, as will be seen by the illustrations on page 282, 





can be fenced, coupled with the fact that a guard | not only the gathering-ground, but the puddle- 
costs but a few pence, should provoke no opposition trenches themselves were on the coal measures, | 
Wiatevertoa reasonable endeavour to save children’s | and were therefore liable to be tapped by the 
foyers from injury. colliery workings of the district. It was farther | 


The accidents usually happen when fingers are|realised by a number of yearly gaugings that | 


well advanced, four-fifths of the cubic capacity 
of the dam have been completed, and the re- 
mainder will probably be completed by the end 
of the present year. The reservoir will contain 
1,000,000,000 gallons of water to overflow level. The 
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Fic. 5. Precer’s Hanp on Fatuier-Rops 


NEAR A Fencevp HamMMER. 


height of the top water-level is 1000 ft. above 
ordnance datum, the water area is 100 acres, and 
the depth of water from the bed of the old River 
Cray to the overflow level is) 100 ft., whilst the 
extreme height from the bottom of the founda- 
tion to top bank-level is 144 ft. The length of 
the-dam is ‘1250 ft., and the thickness at the base 
75 ft., as will be seen from Fig. 1, page 269, which 
illustration also shows the height to which the 
masonry has been carried at the present time. 

It was originally intended that the dam should 
consist of rubble masonry, with sandstone block- 
in - course facing, but afterwards it was decided 
to construct the dam of cyclopean rubble in 
cement. On the up-stream side the wall is plumb 
from the top to 70 ft. below overflow level, but 
below this there is a batter of 1 in 20 on the water 


APPLIANCES FOR COTTON-MULES. 


(For Description, see Page 268.) 
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Fic. 3. Precer’s Hanp Resting on FALier- 
Rop NEAR AN UNFENCED HAMMER, 


Fatier-Hammer Fixep on WINDvING- 
Fatier Rop A. 


Fia. 6. 


face, which is continued down until the rock is 


of the dam through sixteen arches, each 12 ft. 6 in. 
span; upon these arches a roadway is formed to 
cross along the dam, which roadway is 11 ft. wide, 
and gives access to the valve shaft. The profile of 
the dam, as will be seen from Fig. 1, is curved at 
the back, the thickness increasing as the pressure 
of the water against the dam increases. Gene- 
rally speaking, the profile is lighter than has been 
adopted in the dams at Vyrnwy and Rhayader, 
being more on the lines of modern Continental 
ractice. The dam is straight from end to end. 
n the district where the reservoir is constructed 
the rainfall is unusually high in some places. 
Rain-gauges have only been fixed for a few years, 
and it is impossible to give a fair average gauging ; 





Fic. 4. Hanp Restine on Fauter-Bracker. 


FaLLer-HaMMER DOWN ON TENSION- 
Fatuer Rop B. 


| but some idea of the rainfall may be obtained by 
met with. The overflow is carried over the crest | stating that in 1903 the rainfall on the site of the 


dam was 99.69 in., whilst up in the mountains one of 
the rain gauges actually recorded 208.87 in., the 
maximum fall at this gauge in one day being 
6.65 in.; this gauge is situate within a mile 
of the reservoir. 

From this it will be seen that the floods may 
be expected to be of extraordinary violence, aud 
unusual precautions had to be taken to pass thes: 
floods, there being 200 ft. of overflow for 2680 
acres. One of the principal tributaries of th: 
reservoir can be diverted Coiew the reservoir by 
means of a by-wash channel, and this assists the 
overflow over the crest of the dam. The Cnew: 
stream, which would otherwise flow below the dam, 
is intercepted by a catch-water channel and diverte«| 
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into the reservoir. During the construction of the | 
works floods have been arranged for by leaving a | 
tunnel through the masonry dam 13 ft. high and 8 ft. | 
wide ; on two or three occasions this has just about | 
been filled, the proper provision having been made. 

On the completion of the dam, 36-in. pipes will be 

laid through the tunnel and surrounded by brick | 
in cement stopping backed by concrete, the whole 

dam being then rendered solid. The valves for | 
this 36-in. discharge pipe will be worked from a | 
valve-house placed at the outer toe of the dam. | 
The compensation water for the River Cray -will | 
be passed from this 36-in. pipe by a 12-in. branch | 
pipe coming off the 36-in. pipe above the valves. | 
The old public highway, which formerly ran down | 
the bottom of the reservoir, has been diverted for | 
about a mile, and now passes along the side of the | 
reservoir, | 

The Oray Reservoir not being in the natural 

drainage area of Swansea, it was necessary to drive | 
& tunnel commencing at the bottom of the reservoir | 
and terminating in the water-shed of the River | 
Tawe, which passes down to Swansea. This tunnel | 
1s about 3 miles long, and was driven principally | 
from the south, or Swansea end, and from a work- | 
ing shaft on the reservoir ground, or north end, | 
these points being about 2300 yards apart. The 
eadings met without any difference in level, and 
Within 4 in. for line, which was very satisfactory, 
4s one heading had to be set out from a short base- 
line transferred down the working shaft, in which | 
there was a considerable amount of water drip- 
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ping. This tunnel is internally 5 ft. high and 
3 ft. 6 in. wide, and is lined with three half-brick 
rings of brindled Staffordshire bricks in 2 to 1 
cement mortar. The water flowing from the 
reservoir through this tunnel is regulated in a 
valve-tower placed at the west side of the reser- 
voir. The valves are placed in it in such positions 
as to decant water at 20 ft., 50 ft., and 80 ft. 
below overflow level; the upper valves will be 
18 in. in diameter, and the lower valves 24 in. in 
diameter, in duplicate, and are of the design known 
as roller-bearing valves. These valves are’ all 
worked from the valve-house built upon the top 
of the valve-tower, which is reached by a foot- 
bridge spanning from the valve-tower to an abut- 
ment on the side of the reservoir. After the 
water passes through the tunnel it emerges into a 
gauge-basin, where screens are to be provided, 
after passing through which the water enters into 
the mains to Swansea. At the present time one main 
has been laid complete, and is 17 in. in diameter ; 
it discharges 2,500,000 gallons per day into the 
service reservoir at Town Hill, which isat-an eleva- 
tion of 580 ft. above ordnance datum, immediately 
overlooking the town of Swansea. This main has 
been designed to stand the full pressure due to the 
water from the gauge-basin; it is 234 miles 
long, and on completion there was nota single 
burst during the testing. The contractors for 
the pipe-line were Sir John Aird and Son, 
the pipes being supplied by Messrs. D. Y. 
Stewart and Co., and the valves by Messrs, 
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Glenfield and Kennedy. The second line of pipes 
is now in contemplation, and will consist of a 24-in. 
main, which will deliver to a height of 350 ft. above 
ordnance datum into a service reservoir yet to be 
constructed, 

Returning to the description of the main dam, 
the principal reason for preferring cyclopean ma- 
sonry to rubble was the fact that there was plenty 
of good stone available on the site of the reservoir, 
which could be used in the form of plums, but was 
so irregular in shape, and were so difficult to dress, 
that it did not bes ol lend itself to the construction 
of rubble masonry. Further, on account of the 
difficulty in dressing the stone, it was decided that 
instead of facing the dam with block-in-course ma- 
sonry, blue Staffordshire brickwork in cement should 
be substituted. A good deal of discussion aroSe on 
this point, as the adoption of brick facing on a 
masonry dam has not been attempted on such a 
lange scale before, and the change was not’ made 
without many careful tests for expansion and dura- 
bility, these tests extending over a considerable 
period. In the exposed facing, both at the back 
and front of the dam, the best quality pressed 
facing-bricks are used, whilst, behind these, the 
best quality brindled bricks are used, set in 
3 to 1 Portland cement mortar. * The concrete 
used in the hearting of the dam is 5 of crushed 
stone to 2 of sand and 1 of Portland cement, whilst 
for a thickness of 2 ft. at the base of the dam and 
6 ft. on the water-face the proportions are 3.4 of 
stone to 2 of sand and 1 of cement. 

The work for the construction of the dam was 
originally commenced by contract, but the Cor- 
poration considered it necessary to take the work 
out of the contractors’ hands, and are completing 
it themselves by administration in a very satis- 
factory manner. 

The whole of the work has been designed and 
carried out by Mr. R. H. Wyrill, M. Inst. C.E., 
as engineer-in chief, Messrs. G. H. Hill and Sons 
being consulting engineers for the dam and tunnel 
works, 

The photographic illustrations on page 282 show 
(Fig. 2) the dam as it appeared at the middle of last 
summer, when seen from the sloping down-stream 
side ; (Fig. 3) the dam from the water-side, taken at 
the same time, showing the arrangements for der- 
rick cranes used for setting the plums ; (Fig. 4) ex- 
cavation on the site of the dam when the founda- 
tion had ‘been nearly reached; and (Fig. 5) the 
timbering ‘at the east end of the Fide 4 where 
there was a considerable thickness of soft material 
overlying the rock. : 
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Die Gebliise. Bau und Berechnung der Maschinen zur 
Bewegung, Verdichtung undVerdilanung der Luft. By 
ALBRECHT VON IHERING, Kaiserl, Regierungsrath, 


Docent at the University of Berlin. Berlin: 

Springer. 752 large octavo pages, with 522 text figures 

and 11 plates. 
Tue author started in 1900 on the compilation of 
a second edition of this treatise, the first edition 
of which appeared in 1893, but the completion of 
the volume was delayed till 1903. The scope of 
the book has remained unchanged, and the brief 
title by which it is known, Geblise (blowing 
engines), does not indicate more than a portion of 
the contents. The volume deals, as the full title 
says, with the construction and calculation of 
machines for moving, compressing, and exhausting 
air ; and while all smaller devices, such as would 
fall under the category of apparatus, are excluded, 
we find systematically arranged descriptions of 
the bellows for smiths’ fires, as well as articles on 
blowing-engines, Guibal fans, air-compressors and 
pal sen blowers, and injectors. Theoretically, 
the problems which those machines present have 
many features in commor ; but the great variety of 
devices adopted by designers to meet the practical 
difticulties might advantageously have induced the 
author to contine himself to the more closely-related 
machines. 

The volume is divided into a descriptive part, 
occupying about two-thirds of the whole, and a 
theoretical part, which is shortened in the new 
edition, while the descriptive section has grown. 
Special attention may be drawn to the section on 
‘* Fans for Mines,” on which the author has bestowed 
particular care. The rather short section on 
** Blast-Furnace Gas Blowing-Engines,” and a few 
pages on ‘‘ Water-Pressure Compressors ”’ are new. 


The latter are of small importance except for new 
countries and colonies, where there is enough water 
available to compress air simply by hydraulic pres- 
sure, without the aid of any machinery. The author 
is very conscientious in dating his many refer- 
ences. The practice deserves acknowledgement ; it 
may make the reader think, however, that the most 
recent types for air-pumps on marine engines, e.g., 
do not reccive the attention they deserve. There 
are references to the Paris Exhibition of 1900, .but 
not to the Diisseldorf Exhibition of 1902, which was 
most instructive in cénnection with blowing-engines. 
We will now briefly review the contents of the book. 

After laying down the principles of classification, 
the author <discusses — bellows, : mentioning the 
peculiar cell-wheel of Wellner—a drum set with a 
ring of bottles which catch the air and discharge it 
under water—and then passes to blowing-engines 
for blast-furnaces, describing among others engines 
of Schlink, of Kitson and Co., the Maschinenbau: 
Ges. K6éln-Bayenthal, and of Bolzano, Tedesco and 
Co. (at Krompach).- The chapter on‘ Bessemer 
blowing- engines introduces geared valves, and 
dwells upon the merits of the Riedler valves andthe 
regressive compression valves of Stumpf, in which 
the travel of the valve is reversed by the differential 
pressure on two faces; among other valves men- 
tioned are the Lang - Hoerbiger, the Gutermuth 
spiral-spring valves which are now exciting consider- 
able attention, and the Brooks valve. After blow- 
ing-engines worked by blast-furnace gas, follows a 
critical review of the 227 blowing-cngines which 
the author found in use in 84 German and Austro- 
Hungarian mines and works in 1891. 

Air-compressors the author divides into dry, half- 
wet, and wet compressors. As regards the second 
class he emphasises with Rossigneux that cooling 
of the air by injection, or other means, can only 
be recommended on the ground of economy for the 
compression period (not during suction and de- 
livery), and he has for this reason a liking for 
K. Miiller’s cooled pistons. By wet compressors 
he understands machines in which a column of 
water is moved, as first used by Sommeiller at the 
Mont Cenis Tunnel. Machines of this class have 
been constructed chiefly by the Humboldt Com- 
pany, Dingler, and by Breitfeld, Danek, and Co. ; 
particulars of tests of these, especially of the latter, 
are given. Of compressors with geared valves, the 
Reumaux, and particularly the Strnad (spring valve 
within a Corliss slide), are described at some length. 
In the chapter on compound compressors we find 
notes on the work of English firms, and of Schneider 
(Creusot), Koster, and Burckhardt-Weiss. 

The section on air-pumps makes mention of 
thirteen devices for the separate withdrawal of 
the air and the condensed water. Next we have 
engines of the Root blower type, with two or more 
rotary blades—cylindrical, or, in the Krigar case, 
which the author recommends, helical—and then we 
pass to fans, In this section, which describes the 


J.|fans of Capell, Farcot, Guibal, Schiele, Dingler, 


Kley, Pelzer, Geisler, Rateau, Ser, Davidson, 
Wenner, and Mortier (this latter with radial flow), 
we see the author at his best, condensing much use- 
ful information into a large number of carefully 
compiled and recalculated tables of constants and 
comparative and ordinary tests, and into sum- 
maries. The reports on practical experience form, 
on the whole, oneof the strong points of the 
volume. The last section of the ‘first part deals 
with jet blowers of water, steam, or air, acting by 
suction ‘dr compression. Attention is, of Course, 
drawn to the excellent work done in this donfain 
by Kérting, %hd we see numerous examples of the 
application of the devices of Tilghman, Herbertz, 
Riedinger, Adams, Kordina, and others in keeping 
up the furnace ‘draught, and also (K6rting) in venti- 
lating mines. 

The theoretical part fulloys the same order as 
the first part, and can therefore conveniently be 
studied parallel with it; Zeuner is the authority 
most frequently quoted. 

The volume opens with a detailed table of con- 
tents and closes with an alphabetical subject- 
matter and name index. Particulars of the in- 
ventors or manufacturers are sometimes given in 
footnotes, which the compiler of the index-does not 
appear to have included; the Wilkinson blower 
has been overlooked, for instance. There is also a 
bibliography. The book is very well illustrated, 
and well printed and got up in every respect, 
and its many good points will not fail to keep it 
a favourite with the large circle of engineers 








who are interested in this subject of compressed 


air, which has gained largely in importance of late 
years. 





The Recent Development of Physical Science. By WILLIAM 
Cectt DampreR WuetTHam, M.A., F.R.S., Fellow of 
Trinity College, Cambridge. London: John Murray. 
[Price 7s. 6d. net. ] 

In science, as in other things, progress is life ; and 

certainly, tested by this standard, physical science 

to day shows extraordinary vitality. The work 
accomplished in recent years in various branches 
of the subject has led to revolutionary charges in 
our mental models of: the nature of reality, and 
has opened up new fields of research, full of attrac- 
tion for the earnest worker, and promising valuable 
results, which may prove that our newly-found 
theories are but ‘‘ stepping-stones to higher things.” 
In the highly-specialised state to which the subject 
has now been brought it is not easy for the worker 
in one department to keep.himself familiar with all 
that is done in other branches ; while for those who 
are not: engaged in scientific work, but who are 
anxious to léarn what has been accomplished in 
the elucidation of Nature’s mysteries, it is still 
less easy to know where to turn to find the story 
told in language which they can understand... There 
has, therefore, been need for a book which would 
explain the most recent experimental investigations 
and expound the modern theories, and such a book 
we now have in this work by Mr. Whetham. It is 
undoubtedly a difficult book to write, for the sub- 
ject does not lend itself readily to anything like 
= reed treatment ; ‘but in the hands of Mr. 
Vhetham, what might casily have been a failure 
has been miade a very great success, and we extend 
to him our hearty congratulations. It is not only 
the matter of the book which calls for mention ; 
the manner deserves the highest praise. For we 
would point out that in a book of this kind the 
style counts for much ; and one has sadly to admit 
that writers on scientific subjects, even those who 
are experts, often fail entirely to make their work 
attractive, simply through inability to write well. 

In the present case, however, all fears on this point 

are allayed from. the outset ; for the charm of the 

story which Mr. Whetham has to tell is greatly en- 
hanced by the high literary standard of his writing. 

After an excellent introduction, the author begins 
the task he has set himself with a very interesting 
essay on ‘* The Philosophical Basis of Physical 
Science.”” In it he outlines the nature of the pro- 
blem which physical science has to solve, and shows 
the methods adopted for the determination of the 
properties of matter and the great ‘ laws of 
Nature ” of which these properties are manifesta- 
tions. He then turns to the discussion of separate 
physical problems, beginning with a chapter on 
‘The Liquefaction of Gases and the Absolute 
Zero of Temperature.” Here we find a very useful 
summary of the work done on this subject, notably 
the researches of Dewar and others, by which the 
‘* permanent ” gases have been reduced one by one 
to the liquid and solid states, and a temperature 
only 10 deg. from the absolute zero thereby ob- 
tained. In Chapter ITI., on ‘‘ Fusion and Solidifi- 
cation,” we come to a subject of the greatest 
interest to engineers—the microscopic structure 
of metals, and the investigation of solid solutions. 
The text is here assisted by reproductions of 
microphotographs of sections of metals and alloys, 
including Mr. Beilby’s photographs to show the 
surface flow produced by polishing a metallic 
surface. In Chapter IV. the author takes up 
‘* Problems of Solution,” a subject with which he 
has already dealt in a more purely technical work. 
This chapter explains in a very interesting and 
very clear manner the thermodynamic methods of 
analysis which have been followed by workers on 
this subject, and sets forth the principles deduced 
by Kelvin, Van’t Hoff, Arrhenius, Planck, and 
others. 

In Chapter V. we come to the branch of the 
subject which has produced most fertile results in 
recent years, results which have not only altered 
our views in this particular branch, but have also 
had a great influence upon the theories used in 
other branches. The investigation of ‘‘The Cou- 
duction of Electricity through Gases,” leading a8 
it has done to the discovery of the Réntgen rays, 
and later to the discovery of radium, with all 
its wonderful properties, has produced such 
striking results that even the general public, 
usually ignorant of the work of science, has had its 
imagination stirred. Attention was very proml- 








nently drawn to this subject a few months ago by 
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the presidential address of Mr. Balfour to the 
British Association, and as many readers of that 
address may wish to make themselves better 
acquainted with the actual investigations, the 
publication of the volume under notice is particu- 
larly fortunate. 

Every worker on this subject will admit that Pro- 
fessor J. J. Thomson, of Cambridge, has earned 
the foremost place in their ranks, not only by the 
extent and value of his experimental researches, 
but also by his brilliant genius, which has enabled 
him to devise those new theories as to the nature 
of electricity and of matter itself which are now 
occupying the attention of all physicists. The 
fame of Professor Thomson has brought to Cam- 
bridge a band of earnest workers from all parts of 
Great Britain, from Europe, and from America, 
so that from the Cavendish Laboratory for some 
years back there has been a constant ‘‘ emanation ” 
of valuable work upon molecular physics. Mr. 
Whetham, as a Cambridge man, is familiar with 
this work, and has also been able to _ illus- 
trate his description of it by photographs of 
the actual apparatus used in some of the more 
striking investigations. Mr. Whetham has suc- 
ceeded in making the abstruse conceptions used in 
everyday practice by the expert intelligible to all 
who are willing to give earnest thought to the 
subject, even though the terminology be at the 
outset strange to them. We do not mean to say 
that the ordinary reader—content, as a rule, with 
the popular magazine—will find it easy to appre- 
ciate what is here written ; but the educated man, 
accustomed to higher class fare, will find a new 
field opened out to him in this chapter, and those 
which follow. 

Chapter VI., on ‘‘ Radioactivity,” forms a 
natural sequel to that just considered. The work 
of the Curies, Becquerel, J. J. Thomson, Ruther- 
ford, and others is here outlined, and the reader is 
introduced to the speculations on the evolution of 
matter, to which these brilliant investigations have 
given rise. The full discussion of the modern 
theory of matter is reserved for the following 
chapter, entitled ‘‘ Atoms and Ether,” where 
the author traces the gradual progress from the 
atomic theory of Dalton up to the new corpuscular 
theory of J. J. Thomson, and Larmor’s conception 
of ‘‘centres of intrinsic strain” in the ether. 
The final chapter in the volume is devoted to 
‘* Astro-Physics,” and tells an interesting tale of 
the new field of astronomical research which has 
been opened up by modern physical methods of 
investigation—notably, by the application of the 
spectroscope. 

The whole voluine is excellent, and deserves to 
be carefully studied by every student of science. 
We cordially congratulate the author on the excel- 
lence of his work, both as an exposition of scientific 
investigations and as a literary production, and we 
trust it may be widely read. The publisher, Mr. 
John Murray, has shown his usual skill in pre- 
senting the book in an attractive and readable 
form, and special mention must be made of the 
excellent reproductions of photographs and _ por- 
traits of famous men of science. 


tical Treatise on the Applications of Electricity in 
Modern —~ By R. Mutiinevx Watms.ey, D.Sc., 
F.R.S.E., Principal and Head of the Electrical Engi- 
neering Department of the Northampton Institute, 
London. 1904. London: Cassell and Co., Limited. 
[Price 103. 6d.] 
SIXTEEN years have passed since the first appearance 
of a work in the Evglish language bearing the title 
of the volume now before us. . That was a transla- 
tion from the German of the original work by Dr. 
A. R. von Urbanitzky, and was edited by Dr. R. 
A. Wormell. In later years a second, and then a 
third, edition of that book appeared, each differing 
in many respects from that which had preceded it, 
as the science of electricity had progressed rapidly 





in the intervening years. Dr. Walmsley had a share 
inthe production of the second edition and was 
wholly responsible for the third, and the success he 
there achieved amply justified the choice that has 
been made in entrusting him with the preparation 
of the new volume with the old title which we are 
now called upon to notice. In its present form 
the work is much more than a new edition of an | 
old book ; so rapid has been the progress in the | 
application of electricity to the service of man, and 
so ureat and fundamental. have been the changes 
mace in recent years in many of our ideas regarding | 
electricity, that it has been necessary to re-write | 








practically the whole work, except in those sections 
which deal with the early history of the science. 
It would be an instructive lesson to compare closely 
the first edition of 1888 with that now issued in 
1904, noting the improvements that have been 
made in all forms of electrical apparatus and machi- 
nery which then existed, and the many new types 
of apparatus which are described in the present 
work, but of which no mention was or could be 
made in 1888. At present, however, our concern 
is solely with the new volume—to consider its 
merits as an exposition of modern ideas and prac- 
tice in the different branches of electrical science. 

It is only when we peruse a work of this kind 
that we realise how very extensive is the field in 
which electricity is to day applied, and how great is 
the task which the author has undertaken. This 
volume contains 1192 pages, excluding the index ; 
and yet, as the author admits, it does not cover 
the whole of the ground that he had originally 
mapped out for treatment. The book is divided 
into two parts, the first being devoted to the history 
and principles of electrical science; while the 
second is concerned with the technology of elec- 
tricity. In the course of preparing the volume, 
however, it became evident to the author that it 
would be impossible to deal fully with this second 
part without overstepping reasonable limits to the 
size of the volume ; and the plan has therefore been 
adopted of dealing only with a part of the subject, 
leaving the remainder to be dealt with in a supple- 
mentary volume at a later date, if the present 
volume meets with success. We think the author 
has decided wisely in adopting this course, as other- 
wise the treatment of the different branches must 
have been scanty in the extreme ; whereas we now 
have a fairly full discussion of the sections in- 
cluded, and the reader profits accordingly. It 
might, perhaps, be better when the next edition 
has to be issued to publish the work in two volumes, 
devoting the first entirely to what is included in 
Part I. of this volume, and in the second giving 
the technological treatment of the whole subject. 
One advantage of this arrangement would be that 
Vol. I. would then form an excellent text-book for 
more elementary students. 

It is not necessary for us to follow in detail the 
author’s treatment of the historical and theoretical 
side of his subject. It is common practice nowa- 
days for writers of elementary text-books on elec- 
tricity to introduce the reader first to the pheno- 
mena of the electric current, leaving electrostatics 
for later treatment; but to our mind the older 
practice of taking electrostatics first is better and 
more sound, and we are glad to note that Dr. 
Walmsley has taken this course. It may be true 
that nowadays current phenomena are more impor- 
tant practically ; but it was with the study of electro- 
statics that the history of electricity began, and we 
do not hesitate to say that the engineer who knows 
this branch of the subject well will have a clearer 
conception of the principles of current electricity 
than one who has confined his attention to the 
latter branch. And, further, it is much easier for 
the student to understand and apply the modern 
ideas of electrical energy as having its seat in the 
ether if he has been introduced at the outset to 
electrostatic phenomena. The author’s explana- 
tions of the theoretical principles of electricity are 
throughout clear and good, and his choice of experi- 
ments is admirable. There is abundant material 
here for the teacher to draw upon in expounding 
the subject to elementary classes. The historical 
portions are always interesting, and deserve the 
attention of all students, elementary cr advanced. 
After he has explained the fundamental laws of 
current electricity, showing the chemical, thermal, 
and magnetic effects of the current, the author 
deals in turn with different practical applications, 
as in the telegraph, the telephone, and the dynamo 
and motor. There are two good chapters on the 
measurement of continuous and of alternating cur- 
rent, and the final chapter of this part of the 
volume gives a description of the phenomena of the 
electric discharge. This chapter is of great import- 
ance, as upon the investigations here described, 
dealing with Rontgen, cathode, and Becquerel rays, 
and radioactivity, depend the most modern views 
regarding the nature of electricity, views which 
Dr. Walmsley has briefly expounded. 

Part II. contains seven chapters, dealing with 
different types of generators and motors, and with 

ractical problems arising in connection with them. 
he first chapter is devoted to continuous-current 
generators, and discusses their mechanical details, 








their design, and such practical problems as arme- 
ture reaction. Chapter II. deals with alternators, 
and gives a practical discussion of the modern 
practice in the construction of these machines, and 
a short exposition of the elementary theory under- 
lying them. In Chapter III. we find discussed the 
problems with which the station engineer has to 
deal in coupling up two or more generators—e g., 
the connecting of continuous-current generators in 
series or in parallel, and the synchronising of 
alternators. Chapter LV. is devoted to continuous- 
current motors, and Chapter V. to testing of con- 
tinuous-current dynamos and motors. Chapter VI., 
again, deals with alternate-current motors; and the 
last chapter of the volume describes modern types 
of electric measuring - instruments. All these 
chapters are extremely practical in character, and 
give the reader an excellent idea of the modern 
practice, and sound instruction in the principles on 
which that practice is based. In the chapter on 
alternate-current motors, 20 pages are devoted to 
single-phase motors, and the most recent develop- 
ments are outlined, so that here, as throughout the 
volume, the author has taken pains to bring the 
work up to date. The chapter on measuring-in- 
struments deserves much praise, both for the 
thoroughness of treatment and for the excellence 
of many of the author's descriptions. 

One fact of great importance in connection with 
this work is that it is published at the price of half 
a guinea. This is certainly a very low figure for a 
technical work of this character, involving a great 
amount of labour in its preparation, and we feel 
sure that the publishers will be rewarded for their 
enterprise by extensive sales. The book is ex- 
cellently printed, and contains over 1200 very good 
illustrations and several plates. Dr. Walmsley is 
to be congratulated on having produced a most 
useful work ; it would have been very easy to fail 
in attempting to carry out such a scheme as he had 
laid down, butin his hands the result is most satis- 
factory. His descriptions are nearly always clear 
and thorough, and every intelligent student of 
electrical science will find much to interest and 
attract him in these pages. 

The Elcctric Furnace. By Hexnt Morssan, Membre de 
l'Institut, Professor of Chemistry at the Sorbonne. 
Translated by A. T. pz Movitriep, M.Sc, Ph.D., 
Assistant Lecturer in Chemistry in the University of 
Liverpool. 1904. London: Edward Arnold. [Price 
10s. 6d. net | 

Tur name of Henri Moissan is well known to 
students of electrical science as that of a pioneer 
in the development of the electric furnace, and a 
brilliant worker in the chemical and a in- 
vestigations at high temperatures, which that deve- 
lopment has made possible. There are probably, 
however, many persons who, while fully aware of 
Professor Moissan’s position in this respect, and 
familiar with his name, are yet unfamiliar with the 
actual investigations he has made, for the simple 
reason that nothing like a complete record has been 
available in the English language, and they are, 
unfortunately, unable toread French. To all such 
persons the present volume will be most welcome, 
as it contains an authorised translation of Pro- 
fessor Moissan’s well-known work, La Four Elec- 
trique. A German translation was published some 
time ago, and in it there appeared some new 
matter not in the original work ; the present 
volume includes this new matter, and also an extra 
chapter in which Professor Moissan brings up to 
date the account of the researches carried out by 
himself, or under his superintendence. The fact 
that we have now in one volume a more complete 
history than has previously appeared is some con- 
solation for having had to wait so long for a trans- 
lation. 

In one sense the title which Professor Moissan 
has given to his work isa misnomer. A book on 
‘*The Electric Furnace” rather conveys the im- 
pression that its chief object is to discuss this 
modern type of apparatus in all its bearings and in 
all its different forms, and a work of that descrip- 
tion with the same title has recently been pub- 
lished in England. But Professor Moissan is only 
concerned with one type of electric furnace—that 
which he himself devised—and only a few pages 
are required for its description. The real purpose 
of the work is to describe the researches at high 
temperatures which he, as a chemist, has made 
by means of this apparatus, so that. we have to do 
with ‘‘investigatiohs by means of the, electric 
furnace” rather than with the furnace itself. It 
may also be well to point out, in view of the part 
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CONSTRUCTED BY MR. H. MAIHAK, HAMBURG. 
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now played by the electric furnace in the technical manufacturer always desires to generate his power scientific investigations made in the laboratory have 
industries, that these applications of this apparatus at a low price, and to obtain a large yield. led directly to the creation of new industries, *s 
do not come within the scope of this eel Pro-. ‘*I had not to take these considerations into witness the modern manufacture of calcium carbide, 
fessor Moissan has at the outset made this clear in account. I aimed at enclosing in a minimum the discovery of which, as a product in the electric 
the following passage (page 3) :— cavity the most powerful are possible, in order to furnace, was made by Professor Moissan. To the 
** My electric furnace is not designed for indus- | obtain a maximum temperature.” manufacturer in the electro-chemical industries. 
trial purposes ; it is an ap tus for research. Aj| Such a limitation does not, of course, make less | therefore, as well as to the student of pwe 

= and.loss account should therefore not be/| valuable the work of this distinguished chemist ; | science, this work is of the highest a. 
on the results to which it may lead. The | for here, asin other branches of science, the purely The volume contains five chapters. In Chapter |. 
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the first two,own furnace—in which, it should be remem- 
pages suffice to bered, there is nothing resembling electrolytic 
give a brief out- | action, but simply heating action. The heat from 
line of the earlier | the arc is reflected on to the substance to be acted 
attempts to uti-| upon, but neither of the electrodes touches that 
lise the heat of|substance. The different modifications of this 
the electric arc | arc-furnace are described, and then the author begins 
for the fusion of |the history of his chemical investigations. The 
refractory bodies, crystallisation of various metallic oxides first 
and thereafter received attention, and thereafter the furnace 
the author de-|was used for the volatilisation of some refrac- 
—- ——_——__j scribes the de-|tory metals and metalloids. In this connection 
velopment of his ' experiments on such substances as copper, silver, 
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platinum, gold, manganese, uranium, silicon, and 
carbon are described, Chapter II. contains the 
results of the investigations on the different varieties 
of carbon, and under this head will be found an 
account of the author’s exhaustive experiments on 
the diamond, and of his most interesting and 
painstaking attempts at its artificial production. 
Chapter III. describes the preparation of various 
elements in the electric furnace, showing how re- 
fractory metals, which had formerly been difficult 
to obtain or had never been obtained, were pre- 
pared in the furnace in a pure state. Chromium, 
manganese, molybdenum, tungsten, silicon, ura- 
nium, aluminium, and other metals were prepared 
in this way, and their chemical and physical pro- 
perties examined. 

. In Chapter IV., entitled ‘‘Study of Carbides, 
Silicides, Borides, Phosphides, and Arsenides,” we 
come to the investigations which have proved of 
such high importance in the technical industries. 
Readers will be interested in the author's descrip- 
tion of his discovery ‘‘of the formation in the 
electric furnace of a calcium carbide fusible at a 
high temperature,” as there has been considerable 
controversy on the question of priority in this 
matter. rofessor Moissan here points out the 
distinction between what he achieved and what was 
accomplished by Wilson, of America, at about the 
same time. All the researches described in this 
chapter are of very great value and interest. The 
final chapter contains the most recent researches, 
which consist of investigations on the carbides and 
silicides of some rarer bodies, and on the bodies of 
silicon. 

The volume as a whole is a valuable record of 
very valuable work, and we are indebted to Dr. de 
Mouilpied for his translation. If one looks de- 
liberately for faults in the translation, it is certainly 
possible to find an isolated sentence here and there 
which an Englishman would have put in a slightly 
different form ; but the intelligent reader, competent 
to understand the subject-matter of the volume, 
will be too much interested to notice such trifles 
as these. On the whole, the translation is good, 
and we congratulate Dr. de Mouilpied on the merit 
of his work, and thank him for having given us an 
English version of a classic treatise. 
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Sourn Arrican Goip-Mininc.—The progress made 
with South African gold-mining is forcibly illustrated by 
the following table, which shows the production of gold 
in the Transvaal and Rhodesia in the first month of the 
last six years : — 


Year. Transvaal. Rhodesia. Total. 
OZ. oz. Oz. 

1900 . 90,797 5,252 96,039 
1901. nil 10,697 10,697 
1902 70,340 15,055 85,395 
1903. . 199,279 16,245 215,524 
1904... 288,824 19,355 308,179 
1905.. 369,258 $2,531 401,789 


Accounts being now kept in fine ounces, the value of t!10 
gold production of Rhodesia and the Transvaal amount 





at present to 20,400,000. per annum. 
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. | weight W hangs in a pair of sleeves (sec b, b, Fig. 6) 
ea, - yh Hag a | by the trunnion z, z, carried hy the two rods h, h, which 
‘ . . | hang downward while being free to slide in the sleeves 
Ir is a well-known fact that in seoerenips the | at their upper ends. These two rods A, A are supported 
periodically varying acceleration undergone by the | by a pair of pins c, c at the upper ends of two lever- 
reciprocating parts of the engine result in vibrations | like armsa, a, which latter, again, are both attached to 
of the ship body. An instrument enabling the vibra-|a shaft S. By adjusting the bearings /, / the period of 
tions of the ship to be measured and registered | oscillation of the pendulum can be so regulated that 
«ould obviously be of the highest importance, as by | n> synchronism occurs with any horizontal oscillation 
a thorough investigation of these vibrations their | that may arise. A pin serves to transmit.the motions 
causes may be ascertained and eventually eliminated. | of the pendulum by means of a light rod s to the 
A highly interesting form of such an apparatus, called | tracing-lever H, (Fig. 2). 
a paldograph, has just been designed by Mr. Schlick,| Aside movement of the bed on which the instrument 
and is being constructed by Mr. H. Maihak, of Ham- | rests causes the pendulum apparently to move to and 
burg. This apparatus traces the vibration amplitude | fro, imparting corresponding movements to the pen ; 
of the keel by means of two steel pens upon a strip | the apparatus is so adjusted that the path described 
of paper, which slowly unwinds, being driven by | by the latter is exactly equivalent to that described 
clockwork. A third pen, impelled by other clock-| by the weight W. 
work, produces each second a trace on the strip of| As regards the mechanism ‘propelling the recording 
piper. Some further pens, which are electrically | strip and the clockwork for registering the seconds, 
driven from the engine, allow of the crank movements | the strip is wound on a hollow cardboard cylinder E, 
being registered, | whence it unwinds over the guide-roller R to the 
The apparatus will prove useful also in running | driving-roller.w and to the press-roller w,, coming out 
over the measured mile, giving, as it does, the exact | free through the guides S (see Fig. 7). The three 
time required up to 0.05 second. In addition to the | tracing-pens /,, /,, f; are fitted to the upper ends of the 
characteristics of the vertical and horizontal vibra-| levers H,, H,, Hy, the two former recording the ver- 
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tions of the ship, th» apparatus further gives the tical and horizontal oscillations respectively, while the 
aggregate number of revolutions of the engine during | lever H, is actuated by the clockwork in such a manner 
the time required for running over the mile to within | that it moves about ;y in. to the right during each 
0.02 revolution. | second, springing back after every fifth second; the 
_ The apparatus illustrated on pages 274 and 275 con- | figure drawn on the strip to represent the time in- 
sists of four main parts, one of which is for measuring | terval then has the appearance shown in Fig: 8, page 
the vertical vibrations. This consists of a horizontal |.275. ' 

forked lever, resting on knife-edge bearings at S, and| ‘The transmission of the motion of the propelling 
carrying a heavy weight G at its other end. It is kept | machinery to the roller R is effected by means of gear- 
11 a horizontal position by a system of two coiled springs | ing wheels arranged for two different speeds. 

F and F,, which are coupled together by the horizontal! Above the guide-roller R for the recording-strip a 
balance-beam B. The tension of spring F, is adjusted |frame is arranged in which two small horizontal 
by the screw p. electro-magnets e, e (see Figs. 2 and 9) are fitted. In 
_ lf, now, theapparatus be installed on a ship perform- | the middle of the frame there are two pallets a, a lying 
ing vibrations in an upward direction, the weight G | close together and each turning about a horizontal 
will, Ly virtue of its inertia, tend to remain at rest, | axis. These pallets bear each an arm b (see Fig. 9), 
8) as to appear to move downwards, and inversely | which, at a point on the back of the roller -exactly 
f rv a downward movement of the ship body. The | opposite the position of the before-mentioned traeing- 
period of the swinging weight is regulated by moving | pens, describes the required marks on the strip by 
the point of suspension of B to the right or to the left | means of a pen ¢ fixed to its lower end. 





termined as follows :--After dividing the distance 
a, @ into six parts (Fig. 11), ordinates are set up at 
the points a,, a, a, @,, @;, When the points b,, b,, by, 
b,, bs, 6, belonging to the curve of the sixth order are 
obtained by determining the arithmetic moan of the 
above ordinates, and setting off the distance at each 
of the station points. Further ordinates are next 
set off from the station points a,, a), 4,... 4, which 
are shifted to the right of the first set of station 
points by equal distances a, a = a,, a, = a, ay 
. «+ = @, ay The arithmetical mean of all the 
new ordinates:is next determined and set up from the 
base line on each of them, thus obtaining the points 
B,, Bo, «++ Bg, Which also belong to the desired curve of 
the sixth order. By proceeding in the same way, any 
desired number of points of this curve is found. By 
next deducting the ordinates of this curve from those 
of the original curve C, C, C, a new curve, called 
C, C, C;, is obtained, which contains all the curves of 
lower orders, those of the sixth and of any higher 
orders being eliminated. The curves of lower orders 
are subsequently determined in a similar way, by 
treating the new curve like the original one, and re- 
peating the same — over again. 

The records of the vibrations of the’ Cunard ss. 
Caronia, given in our issue of February 10, page 189 
ante, were taken by the Schlick apparatus, a photo- 
graph of which, showing its appearance as fitted up for 


= 


use on board ship, is reproduccd in Fig. 12, page 275. 








LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 16th ult., the steel screw cargo 
steamer Ada, built by the Laxevaags Engineering and 
rag pe gem J Company, Bergen, Norway, went for her 
trial trip, and after compasses had been adjusted, pro- 
ceeded to the measured mile, where a series of trials 
were run, and a mean speed of 104 knots was attained. 
The vesselis of the following dimensions :—Length, ex- 
treme, 239 ft.; breadth, 36 ft.; depth, 16 ft. 9 in.; her dead- 
weight carrying capacity is about 1700 tons. The en- 
gines, which have also been constructed: by the Laxe- 
vaags Company, are of the triple-expansion type, with 
cylinders 16} in., 27 in., and 44 in. in diameter, with a 
stroke of 30in. The working pressure is 180 lb. 





On Thursday, the 16th ult., the steel screw-steamer 
Craighall, constructed to the order of Messrs. Biggart 
and Fulton, of Glasgow, was launched from the ship- 
building yard of Messrs. David and William Henderson 
and Co., Limited, Partick, Glasgow. The dimensions 
are :—Length, 380 ft. ; breadth, 50 {t. ; depth, moulded, 
28 ft. 8in. The vessel has been built to class 100 Al 
Lloyd’s, and will have a gross tonnage of about 4500. 
The machinery, which has also been constructed by 
Messrs. Henderson, consists of a set of triple-expansion 
engines, having cylinders of 25 in., 41 in., and 67 in. in 
diameter, with a 48-in. stroke,-and three single-ended 
boilers working at a pressure of 180 lb. per square inch. 


On Saturday, the 18th ult., a steel petroleum lighter, 
built to the order of the Scandinavian American Petro- 
leum Company, Limited, Copenhagen, was launched from 
the yard of the Flensburg Shipbuilding Company, 
Limited, Flensburg. The lighter has the following 
dimensions :—Length between perpendiculars, 128 ft. ; 
breadth, extreme, 30 ft. 1 in.; side depth, 10 ft.; and 
has a carrying capacity of about 500 tons. 





On Tuesday, the 2ist ult., Messrs. Furness, Withy, 
and Co., Limited, Hartlepool], launched the steel screw 
steamer Haverstoe, which has been built to the order of 
Messrs. Bennetts and Co., Grimsby. The vessel is over 
350 ft. in length, and has a capacity of about 339,936 cubic 
feet. She is built of Siemens-Martin steel throughout, 
and takes Lloyd’s highest class. Triple-expansion engines 
will be supplied and fitted by Messrs. Richardsons, West- 

arth, and Co., Limited, Hartlepool, having cylinders 
54 in., 39 in., and 66 in. in diameter, with 45-in. stroke, 
steam: being supplied by two single-ended boilers at 180 Ib. 
pressure. 


‘Messrs. John Brown and Co., Limited, Clydebank, 
launched on Friday, the 24th ult., the steel paddle- 
steamer Gwalia, which they have built for excursion and 
pleasure service on the Bristol Channel. The vessel, 
which is similar in build to the steamers plying on the 
Clyde, is 245 ft. in length, 29 ft. in breadth, and 10 ft. 3in. 
in depth, and of about 600 tons gross. There is accom- 
modation on board for about 1400 passengers. The first- 
class accommodation includes main saloon, dining-saloon, 
ladies’ tea-room, and smoke-room, the wood-work being 
of oak, relieved in white and gold. Adjoining the main 
saloon is a well-arranged ladies’ cloak-room. Thesecond- 
class accommodation includes two saloons, The prome- 
nade deck extends practically the whole length of the 
vessel. The ee are of the compound diagonal direct- 
acting type, of the usual Clydebank design, and they will 
develop about 3200 horse-power. The guaranteed speed 
is 19} knots. Steam is supplied by one large double- 
ended boiler of the usual marine type, with eight furn 
designed to work at a pressure of 150 lb. The fo 
draught is on the cloeed-stokehold principle, the air being 
supplied by two double-breasted fans of the builders’ own 
make. 











Tue Parana.—The Argentine Government has autho- 
rised the dredging of the Parana to a minimum depth of 
8 ft. at low tide, so as to enceurage navigation on the 





on a curved path (see Figs. 4 and 5). As soon as an electric current passes through the 
_ Ua one side of the pivot S,a small arm project- | coils of one of the magnets, the corresponding pallet is 
ing ‘ownwards is fixed to the lever g, carrying a| drawn up, turning through a small angle on the pin c, 
smai! adjustable horizontal pin 7. This pin works in | and causing the arm } with the corresponding tracing- 
® slot in the vertical lever H,, which at its upper | n to be moved slightly aside. Means are provided 
end holds the tracing-pen, and at its lower end can | to establish the electric contact exactly at the instant 
tur: on the centres mm. If the weight G moves |of one particular engine crank passing through the 
up and down, the lever H, will obviously be moved | dead point. 

~ te vards and forwards by the pin i, so that the| As regards the analysis of the diagram, Mr. Schlick 
a ‘g-pen fi can mark the vertical oscillations of | recommends, first, that the curves shall be enlarged 
; ae weight G horizontally on the registering - tape | by means of photography, when they are analysed by 
ma lling over the roller R (see Figs. 1 and 7). the Fischer-Hinnen graphical method. After first 
, ‘ne apparatus for measuring the horizontal vibra- | determining the wave-length by means of a parallel 
_ onsists mainly of a pendulum weight, suspended | drawn between the tangents a, a and b, b (see Fig. 10), 
y “eans of a special mechanism. The cylindrical the curve ¢ of the sixth order is, for instance, de- 





Capitan. 
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SIX-COUPLED TANK LOCOMOTIVE FOR THE FURNESS 
COMPANY’S WORKS, BARROW-IN-FURNESS, FROM THE 


CONSTRUCTED AT THE 


RAILWAY. 


DESIGNS OF MR. W. F, PETTIGREW. 








Tne locomotive illustrated on this page and on the two- 
page plate is one of the new and powerful class of six- 
coupled tank-engines for the Furness Railway Company, 
which have been recently completed and put into run- 
ning, chiefly for working the heavy passenger traffic on 
the Windermere and Coniston branch lines, replacing 
the small 16-in. cylinder engines, which have me 
too light for this work. They are also used for either 
passenger or goods trains on the main line. A general 
idea of the appearance of these engines, which have 
been constructed from the designs of Mr. W. F. Petti- 
grew, M. Inst. C.E., locomotive superintendent, is 
given by the photographic view above, whilst the prin- 
cipal features may be seen from the longitudinal sections 
and plan on the two-page plate. The details, as far 
as possible, have been made to duplicate with the 
standard goods engine of this company, the chief 
alterations being the strengthening of the boiler to 
withstand an increase of pressure from 150 lb. to 
160 lb. per square inch, the centre line being raised 
from 7 Ft. 3in. to 7 ft.9 in. from the rail, and the 
coupled wheels increased from 4 ft. 8 in. to 5 ft. 1 in. 
in diameter. ; 

Each engine is fitted with automatic vacuum and 
steam brakes, and the ‘‘ consolidated” system of train- 
heating. With a view to economy, provision has 
been made for utilising the exhaust steam for this 
purpose when running, an automatic valve being 
placed between the train and exhaust pipes. Before 
starting, the live steam is admitted to the train-pipes, 
closing the opening to exhaust, and warming up the 
train. Immediately the live steam is shut off, the 
plunger falls into its lower position, which is then full 
open to the exhaust, maintaining the heat in the 
carriages, 

{t will also be noticed that provision has been made 
for working with the hind tank and part of the side 
tanks, which is necessary owing to the limit in weight 
over one section of the road being exceeded when all 
tanks are full. This is provided for by introducin 
a valve in the equalising pipes, which can be lock 
or opened as required. The total capacity of the 
tanks is 1700 gallons; when working with the valve 
locked, the reduced capacity is 1150 gallons. 

‘he following are the principal dimensions :— 


Cylinders : 
Diameter of cylinders 18 in. 
Stroke of pistons 26 ,, 
Length of ports ae ie on ie 16 ,, 
Width of steam port _ in son 1; ,, 
Distance apart of cylinders ag ... 2 ft. 44 in. 
»,. betweencentres, of valve spindl 37 in. 
Maximum travel of valves... ae sg a vg 
Lead of valves eo di $ 
Stephenson link motion. 
Diameter of piston-rods 3 5 
Length of slide-blocks .... sib a 
Length of connecting - rods between 
centres ie we ee ... 6 ft. 14 in. 
Wheels (Cast Steel) : 
Diameter of coupled wheels GAD 
: radial wheels ... bow vont Sete, ome 








Fu. 3 

Thickness of tyres on tread > 3 in. 
Width of tyres * Sik as i Ree 
Distance between leading and driving 

wheels rd rte “ a oor 7 $6. Din. 
Distance between driving and trailing 

wheels he ai Si aa ... 8 ft. 6 in. 
Distance between trailing and radial 

wheels ae aie fee a .. 7 ft Din. 
Fixed wheel-base BS 46:3 wo 
Total wheel-base 24 ft. 


Axles (Steel), Coupled : 


Diameter of wheel-seats ... ; 84 in. 
ve bearings maa oa ie Se 
Distance between centres of bearings ... 4 ft. 0} in. 
Length of wheel-seat oe Fed .. 62in. 
os bearings... 8 @ 
Trailing Azle: 
Diameter of wheel-seat 72 in. 
eS ings me a 05 CP a 
Distance between centres of bearings ... 3 ft. 64 in. 
Length of wheel-seats ‘ on .. 08 im 
pa bearings ... a 
Crank-Pins : 
Diameter of crank-pins (driving) .. 4hin. 
i. -_ (leading and 
trailing) ... san die ae SS 
Length of bearing (driving) = -. fy i. 
P os (leading and trailing) 4, ,, 
Frames (Steel) : 
Distance between frames ... ... 4 ft. 14 in. 
Thickness of frames... ce 
Boiler (Steel) : 
Centre of boiler from rail... 7 ft. 9 in. 
Length of barrel... a «<q Oe Be 
Diameter of boiler—outside suo. eer Bas 
Thickness of plates ... a 4 in 
Pitch of rivets é us . 
Diameter of rivets ... i, 
Fire-Box : . 
Length outside * op . 6ft. 9 in 
Breadth outside at bottom be. oe we 
Depth below centre line of boiler at 
frontend ... a * a con EY pe 
Depth below centre line of boiler at 
back end .... = al a a ey 
Thickness of back plate... ys in. 
a throat-plate ... 1s» 
Pa sides and top 9% 
Distance of copper stays apart a 
Diameter of copper stays ... es 
Inside Fire-Box (Copper) : J 
Length at bottom .... . 6 ft. in. 
Breadth at bottom ... die ies Beg Ae 
From top of box to inside of shell . ‘ 
Depth of box at front—inside 6... Bess 
¥ ,, back—inside o Bites ee 
Tubes (Steel) : 


Number of tubes ... re see 
Length of tubes between tube-plates 
Diameter—outside ... an i 
Thickness... raneichu ted = 
Diameter of exhaust-pipe nozzle... 
Height of chimney from rail - 


.. 10 ft. 93 in. 


14 in. 
wwe. 
5 in. 
13 ft. 





Heating surface in tubes ... in ... 1029 aq. ft. 
is se fire-box whe i ae es 
Total ... . 1134 be 

Area of fire-grate 20.5 sq. ft. 

Total water capacity 1700 gals. 
+» Coul capacity ... .. 2 tons 

» length of frame ... 88 ft. 8 in. 

a » Over buffers .. 36 ,, 108,, 


Weight of Engine in Working Order, all Tanks Full : 


Tons Cwt. 
Leading wheels 13 12 
Driving a 15 2 
Trailing _,, 14 6 
| Radial ss 12 15 
Total 55 OS 


Weight of Engine in Working Order, with Hind Tank and 
Part of Side Tanks Full : 


Tons Cwt. 
Leading wheels... 13. 10 
Driving wae ae al ve - 13 14 
Trailing gh ge be ad dude 13 6 
Radial ih +e i fa 12 2b 
Total 53 5 








Etxecrric Licnttnc AND Traction.—The editor of the 
‘* Imperial Directory of Electric Lighting and Traction,” 
Mr. U. 8. Vesey Brown, in the course of his preface to 
this, the 1905 eiition, points out that there is an increase, 
as compared with the figures of 1900, of 139in the number 
of towns possessing electricity works, and of 129 in the 
number of electric tramways. A fact of very consider- 
able significance, also noted, is that as many as 75 per 
| cent. of the members constituting the electricity works 
or tramways committee of municipal corporations have 
been changed during the past year. Thus only 25 per cent 
of the committees responsible for the administration of 
the millions of pounds involved in lighting and tramway 
municipal undertakings have had any previous direct 
experience. When one remembers how circumscribed 


* | are the powers of the technical advisers, it will be recog- 


nised that there is thus grave danger of defective adminis- 
tration. Again, as ‘‘new brooms sweep clean,” there is 
increased danger, because with little knowledge there is 
risk of experiment founded on immature judgment. This 
is one of the inherent difficulties in connection with 


municipal trading, and it cannot be too frequently and 
strongly enforced, because financial success depends not 
only on efficient service, but on well-develo experi- 
ence on the part of those responsible. r. Brown 


points out that there is a greater tendency abroad than 
at home towards the development of large-area schemes ; 
and here again one finds further suggestion of the 
pea | influence of municipal Socialism. The council 
of each little hamlet wishes to emulate the ambitions of 
age cities ; and the result, however favourably it may 

presented by interested parties, must ultimately be 
inimical to economy. Mr. Brown gives a complete 
nny one analysis of each company, which are arranged 
alphabetically. In addition to the British companies 
concerned with lighting and electric railways and tram- 
ways included, there are added similar reviews for com- 
panies in India and the Colonies, The book is published 
at 12s. 6d., by Messrs. Hazell, Watson, ani Viesy, 
| Limited, 52, Long Acre, London, W.C, 
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THE UNITED STATES. 
Puitapevpaia, February 20. 

THE most interesting feature of the iron and steel 
situation at present is that large consumers have 
begun to cover their requiremerits for the second and 
third quarters of the year. This has led to the 
closing of some very large contracts, especially for 
malleable Bessemer, as well as basic and forge iron. 
Large contracts are also being placed for fuel by those 
large interests which are obliged to purchase in the 
open market. The Lackawanna Steel Company at 
Buffalo placed an order some time ago for 500,000 tons 
of coke for delivery during this year, and are still in 
the market for additional quantities of coke for 
delivery during the third and fourth quarters. The 
strongest factor in the situation is the buying by rail- 
roads, Nearly every important railway system in the 
United States wants material of some kind or other. 
There is an urgent demand for engines, cars, steel 
rails, and shop equipment of all sorts. The rail pool 
has orders now aggregating 1,500,000 tons of all kinds. 
Plates were advanced 2 dols. per ton during the week, 
and structural material met with a similar advance. 
Raw material is higher, and this advance became 
absolutely netessary. It does not give the makers of 

late and structural material who have to buy their 

illets very much additional profit, but they are doing 
better than they were. Quite a number of large 
contracts for finished steel for bridge-work are now 
ending, and they may be closed almost ary day. 
.arge terminal buildings are projected by eight or ten 
of the-leading railway systems for the New York 
Central,: Pennsylvania, Rock Island, Santa Fé, and 
other big systems. The announcement has just been 
made that ‘the Baldwin Locomotive Works, of this 
city, have secured an order for 150 engines for the 
Japanese Government. At present 13,500 men are 
employed in that works, and the number is to be 
increased, 

During the past week contracts have been placed 
for 5500 additional cars, and the demands of railroads 
for rolling-stock are of a very urgent character. 
Railroad managers now recognise that they made a 
mistake a year ago in curtailing purchases and with- 
drawing demands from the market just because busi- 
ness was temporarily dull. There is now a rush for 
supplies and equipment, which has crowded prices of 
raw material from 2 dols, to 4 dols. per ton above 
prices that would otherwise have prevailed. It takes 
a great deal of experience to teach our great transpor- 
tation and manufacturing interests a sound policy as 
measured by years instead of months. The largest 
recent transaction in Bessemer pig was for 55,000 
tons, which was taken at prices ranging from 
15.25 dols. to 15.40 dols. at Shenango and Mahoning 
Valley furnaces. Eastern steel companies are in the 
market for 30,000 tons of basic iron, besides some 
20,000 tons of forge iron in smaller lots. Activity in 
pig iron is reported in Buffalo, Chicago, Cincinnati, 
and St. Louis. There is a general movement to ol tain 
supplies for summer and autumn delivery. The quick 


NOTES FROM 


swinging in of a great deal of idle furnace capacity is 
already ginning to exert a favourable influence, and 
there are less fears to-day of an advance in prices 


than there were a week ago. 








Post-Orrick ENGINEERING DEPARTMENT, LONDON.— 
The second annual dinner of this department was held 
onthe 24th ult., at the Hotel Cecil, Mr. J. Gavey, C.B., 
M. Iost..C.E., Engineer-in-Chief of the Post-Office, 
again presiding. Inthe course of his speech, Mr. Gavey 
stated that in addition to other work, the department 
had forwarded the laying of underground telegraphs to 
the North; the lines might be said to be complete to 
Carlisle, and to be on the verge of completion to ‘ow. 
During the last few years they had laid about 30,000 
miles of underground wire, to steady and to make abso- 
lutely free from all climstic disturbances the great trunk 
line service of the country. He added that in 1897 there 
were 47,855 miles, of telephone trunk line erected. At 
theend of the last financial year there were 102,752 miles, 
and the Post-Office were steadily erecting from 7000 to 
8000 miles of trunk wires every year. 





Contracts.—The Steel Company of Scotland, Limited, 
Glasgow, have ordered from Mr. P. J. Mitchell, engineer, 
52, Queen Victoria-street, E.C., a complete installation of 
Rateau patent exhaust accumulator regenerators, together 
with the necessary turbo-gererating plant, condensers, 
cooling-tower, &c. The plant is to regenerate exhaust 
steam from one cogging-mill engine, one finishing-mill 
engine, and four large steam-hammers, and will even- 
tually, when a second unit is installed, provide the works 
with 1300 effective horse-power without any increase in 
the present outlay for fuel.—The Lancashire Klectric 
Power Company, of Manchester, have contracted for the 
supply of current for the complete driving of the cotton- 
mill which is being built by the Acme Spinning Com- 


pany, of Pendlebury. The mill will contain 41,000 mules 
and 34,000 ps heme and the usual pre tive 
machinery ; 10,000-volt three-phase current will be taken 
into the special fireproof transformer-chamber provided, 
and the supply to the motors will be at 400 volts three- 


phase; four-wire three-phase distribution at 230 volts 
will be used for lighting. 








NOTES FROM THE NORTH. 
G Lascow, Wednesday. 

Glasgow Pig-Iron Market.—The tone of the pig-iron 
market was steady on Thursday, but the market was idle 
in the morning, « trifling business of 3000 tons of Cleve- 
land warrants being dealt in at 483. 24d. fourteen days, 
and from 483. 6d. to 483. 44d. one month. In the afternoon 
Cleveland warrants remained quietly steady at 48s. 14d. 
cash, 483. 2d. five days, and 48s. 44d. one month, and 
the turnover, amounting to 3000 tons, included one lot of 
hematite iron at 57s. 1d. eight days. A further order 
for a considerable quantity of this metal was placed 
in Glasgow last Thursday for shipment to the United 
States. In the market on Friday morning a small 
business of 3000. tons was.done in Cleveland warrants 
at unchanged prices—namely, 483. 14d. cash, 483s. 44d. 
to 48s. 5d. one month, and 48s. 2d. seven days. ‘The 
tone continued quietly steady in the afternoon, when the 
turnover consisted of 3000 tons of Cleveland iron at 48s. 2d. 
and 48s. 1d. cash, and 483. 4d. to 48s. 44d. one month, 
and 1000 tons of Standard foundry warrants at 48s. 54d. 
three months. The market was again very firm oun 
Monday, und quite a good business was done. Cleve- 
land finished 3)d. per ton up for cash. and 4d. for 
one month. At the afternoon session Clevéland was 
dealt in at 483. 10d. per ton three months. At 
the close there were sellers at 48s. 54d. cash and 
at 48s. 8d. one month. A small ‘ business. was again 
transacted in the iron market on .Tuesday. morning, 
and Cleveland warrants, developing strength, were dealt 
in at 48s. 74d. cash and 48s. 104d. one month. Dealings, 
however, were on a small scale, and did not exceed 2000 
tons. Scotch wagrants were quoted nominally at 53s. 8d. 
buyers, and 54s. 2d. sellers one month, while hematite 
iron was offered for the same period at 57s. 11d., with 
buyers at 57s. 6d. per ton. A trifling business, consist- 
ing of 2500 tons} of Cleveland iron, was done in the 
afternoon at 48s; 11d. one month, and 493. four months. 
The following are the prices for No. 1 makers’ iron :— 
Clyde, 58s. 6d.; Gartsherrie, Calder, and Summerlee 
(all shipped at Glasgow), 593s. ; Glengarnock (shipped at 
Ardrossan), 58s. 6d. ; Shotts (shipped at Leith), 59s. 6d. ; 
Carron (shipped at Grangemouth), 59s. per ton. To-day 
(Wednesday) the market opened strong, and 10,000 tons 
of Cleveland warrants changed hands. The prices were 
493. 1d. cash, 493. 4d. one month, and 493. 54d. three 
months. Standard foundry iron to the extent of 5000 
tons was dealt in at 483. 104d. one month and 493s. 34d. 
three months. Scotch was quoted 54s. one month sellers, 
and hematite was nominally dearer at 57s. 9d. buyers and 
583. sellers one month. At the afternoon market the 
upward movement made further progress, and Cleveland 
warrants advanced 44d., making 9d. on theday. Cash iron 
jumped from 49s. 44d. to 49s. 74d., closing at 493. 5d. buyers; 
forward iron was done at 493. 10$d. one month, but closed 
at 49s. 8d. buyers. Standard foundry iron was dealt in 
at 493. 5d. three months, and hematite iron was dearer 
at 583. 3d. one month. The turnover was estimated at 
8000 tons, 


Sulphite of Ammonia.—The sulphate of ammonia mar- 
ket continues to be very quiet. The prices since last 
week show a tendency to ease off, and 13/. 2s. 6d. is the 

resent price at Leith. Makers, however, are holding 

k for the oT: price which has ruled lately. The 
demand from the Continent has not been quite so good 
of late, and this is in some places put forward as the 
cause of the quietness of the market. 


Scotch Steel Trade.—Business in the steel trade has 
been, if anything, somewhat quieter during the past 
week. No outstanding inquiries have come before the 
makers, although there has beena small quantity of 
new business put through. Prices are still firm, and 
owing to the amount of new work that the makers have 
got upon their books at the moment, it is not likely that 
there will be any weakening of prices for some time. 
Specifications do not yet come in as expected, and some 
of the makers are experiencing trouble in keeping all 
their mills employed fully and profitably. 


Stel and Iron from Germany.—There has lately been 
quite a large quantity of semi-manufactured iron and 
steel material from Germany landed at Grangemouth 
Harbour. These shipments include bars, hoops, strips, 
plates, scrap, and billets and slabs. The quantity of 
billets and slabs is said to be beyond precedent. Buyers 
in this district were of the opinion that the recent 
industrial troubles in Germany were likely to last for some 
time, consequently they placed larger orders than usual. 
The troubles referred to were settled sooner than was ex- 
pected, with the result that deliveries came into Grange- 
mouth earlier than was anticipated, and much congestion 
has been caused thereby. The price for billets and slabs 
runs from 76s. to 802. per ton, which is at least 10s. per 
ton under what local makers could live at. It ned hardly 
be stated that the prices of all the material coming in are 
much lower than our producers can accept. 


Institution of Civil Engineers.—The sixth general 
meeting of the Gl w Association of the students of the 
Institution of Civil Engineers was held on February 27 
in the Institution Rooms, 207, Bath-street, Mr. J. Boyd 
Brodie, Assoc. M. Inst. C.E., presiding. Mr. Matthew 
B, Duff, M. Inst. C.E., read a paper on *‘ Variety in the 
Design of Water Works.” He began by a description of 
the conditions affecting the design of any storage reser- 
voir, and the different circumstances which had to be con- 
sidered in all calculations for the capacity, &c., of the 
reservoir. The restrictions, both physical and political, 
which influenced the design of the reservoir were noted. 
Then the general features with reference to those restric- 
tions were stated in connection with (1) Camphill Reser- 
voir (Paisley Water Supply), and (2) Staines Reser- 
voir (London Water Supply). The paper was illustrated 








by a large number of excellent lantern slides and dia- 
grams of details of the reservoirs. An interesting discus- 
|; sion followed; and, on the motion of the chairman, a 
hearty vote of thanks was accorded to Mr. Daff for his 
interesting paper. 

Scott’s Shipbuilding and Enzincering Company.—Scott’s 
Shipbuilding and Engineering Company, Greenock, 
report that they have contracted with the China Steim 
Navigation Company for six steamers for the coasting 
trade. The vessels will have a carrying capacity of 260: 
tons, and the builders will supply triple-expansion 
engines of 1500 indicated horse-power. Mr. R. Sinclair 
Scott died suddenly last night just as he was about to 
adi: a train for London. His brother, Mr. John 

tt, C.B.; who died a few months ago, was the head of 
a long-sustained industrial concern, and a man of mark 
in the shipbuilding line. Robert Scott had become the 
head of Messrs. Scott and Co., shipbuilders and engi- 
neers. He was much devoted to agriculture. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Messrs. William Jessop and Sons.—The directors of 
this company state that,.including a balance brought 
forward of 6155/. 3s., the amount to be dealt with is 
45,5582. 13s. 94. Out of this they recommend a dividend 
of 74 per cent.; write off for depreciation, 5000/.; transfer 
to reserve, 2500/.; and carry forward, 5865/ 133. 91. 


Hints for Metallurgists.—Professor J. C. Arnold gave 
a lecture on Monday evening to the students in the Shef- 
field University College Engineering and Metallurgical 
Society, in which he said that forty years ago the idea 
prevailed that if steels registered the same chemical coni- 

ition, their mechanical properties would be identical. 

‘o oo that this reasoning was fallacious, examples of 
steel castings identical in composition, but very different 
in mechanical properties, were thrown on a screen. It 
was shown that in some cases the static testing- 
machine theories based on thermal curves, and even 
the microscope, had broken down in their capabilities 
to always detect structural steel of bad quality. The 
new modification of the alternating-stress test had de- 
tected bad steel when all other methods had failed. It 
was shown beyond all doubt in two serious explosions 
that the faulty steel was throughout composed of mixed 
areas of good, bad, and indifferent metal. In conclusion, 
he appealed to the young men to take up research on the 
lines indicated. 


The Iron and Steel Trades.—It is stated that there is 
plenty of tramway and electrical engineering work in the 
market, but that contracts can only be placed on condi- 
tion of deferred payments. The terms offered are too 
low unless there is prompt payment. The demand for 
general castings and engineering work generally is not 
satisfactory, and employment is scarce. The iron 
market remains without change, and although a fair 
amount of buying is going on, there is no buoyancy any- 
where. In some branches of the steel trade business is not 
as good as it was a month ago. There are serious com- 
plainings in many of the lighter industries. As a rule, 
cutlery firms are only able to keep their men on short 
time, although there are exceptions. Some very large 
orders have recently been placed for Britannia metal tea- 
pots and similar wares; but in better-class goods busi- 
ness is quiet. For files and light and heavy tools 
generally orders are coming in an slowly, both from 
the home and distant markets; and makers of mining 
and excavating tools are not as busy as they were. 


Svuth Yorkshire Coal Trade.—Steam coal, for the 
season of the year, is moving somewhat freely, and 
though export business is quiet, the outlook is promising. 
Enquiries are already to hand in anticipation of the 
opening of export trade. Disappointment, however, is 
felt at the small part which the district has obtained of 
the great contract for coal given out by the Swedish State 
Railways. The bulk of this order has been placed in 
West Yorkshire and Derbyshire, The inland demand, 
though not large, is steady, and there are not wanting 
signs of improvement. House coal finds a good market 
at easy rates. 








PerRsonaL. —Messrs. Richard Hornsby and Sons, 
Limited, Grantham, inform us that they have been 
awarded the gold medal for their oil-engine at the recent 
Cape Town Exhibition.—Messra. Samuel Osborn and 
Co., Sheffield, in view of the increasing importance of 
their business in Scotland, have decided to appoint Mr. 
W. N. Gill (late of Messrs. Gill, Goodfellow, and Co., 
engineers, Govan) to assist Mr. W. McKinnel, who for 
many years has been their representative in Scotland. 
Mr. Gill’s experience as a practical engineer and machine- 
tool maker will enable him to enter into the technicalities 
of customers’ requirements, and advise onthe best methods 
of working the different varieties of tool steel with which 
the name of Messrs. Samuel Osborn and Co. is associated. 
—Mr. Arthur Peckett, of Bristol, has joined Mr. Herbert 
W. Umney in partnership at 46, King William-street, 
E.C., where they will together carry on the business of 
civil, mechanical, and electrical engineers, merchants, and 
agents, and act as London agents for Messrs. Isaac Storey 
and Sons, Manchester ; the Sunderland Forge and Eny!- 
neering Company ; Messrs. Rubery and Co., Darlaston ; 
Messrs. Pollock Whyte and Waddel, Johnstone, N. 1. ; 
and Messrs. J. and O. G. Pierson, of Paris.—Mr. Francis 
Elgar, LL.D., has resigned the Yen. of managing 
director of the Fairfield Shipbuilding and Engineering 
Company, but retains the position of consulting naval 
architect. Mr. Alexander Gracie has been appointed 
managing director, . 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly numerous attendance on ’Change; the market was | 
cheerful in tone, and more disposition was shown to do | 
business. The improvement was assisted to a con- 
siderable extent by the more encouraging accounts from 
America, but no doubt the better shipments and 
the appearance of the spring demand a good 
deal to do with the change for the better. Traders 


were inclined to go as decidedly more 
satisfactory. No. 3 g.m.b. Cleveland pig was quoted 
47s. Gd. to 47s. 9d. f.0.b.; No. 1 was 493; No. 4 


foundry, 46s. 6d.; grey forge, 433. 6d.; mottled, 433.; 
and white, 42s. 6d. East Coast hematite pig was oe 
quiet and dull. Second hands offe mixed num 

at 54s. 3d. for early delivery. The output was re- 
ported to be considerably in excess of requirements. 
No. 1 hematite was 5is. 9d.; and No. 4 forge, 52s. 
Makers asked a little above these rates. To-day quota- 
tions for foundry qualities of Cleveland iron made a sharp 
advance, and there was some excitement on ’Change. 
Towards the close of the market merchants realised up 
to 48s. 6d. for prompt f.o.b. delivery of No. 3, and the 
leading producers were asking 6d. to 9d. above that 
price. No. 1 jumped up to 503.; and No. 4 foundry 
was quo 47s. to 47s. 3d. The lower qualities 
also became dearer, but not to the same extent as the 
commoner descriptions. Grey forge rose to 44s., mottled 
to 433. 6d., and white to 43s. Speculators were said to 
be again operating, and to some extent their transactions 
were believed to responsible for the movement, but 
several legitimate sales of iron were made. The fact 
that last month some 40,000 tons of Cleveland pig were 
added to the warrant stores, and that iron is still accu- 
mulating there at the enormous rate of 10,000 tons to 
12,000 tons per week, appeared to have no effect on the 
market. 


Manufactured Iron and Steel.—Few new features are 

resented in the manufactured iron and steel industries. 
For several ee pean fairly good inquiries are reported, 
and quotations all round are well maintained. Common 
iron bars are Gl. 7s. 6d. ; best bars, 6/. 17s. 6d. ; iron ship- 
plates, 6/. 10s. ; iron ship-angles, 6/. 7s. 6d.; iron ship- 
rivets, 72. 7s. Gd.; steel ship-plates, 5/. 17s. 6d.; steel 
ship-angles, 5/. 10s. ; steel joists, 5J. 7s. 6d. ; steel sheets 
(singles), 72. 5s.; steel sheets (doubles), 7/. 15s. ; and | 
heavy sections of steel rails, 5J.—all less the customary 
24 per Conse discount for cash, except rails, which are net 
at works, 


Shipments of Iron and Steel.— During the second 
month of the year shipments of iron and steel from this 
port totalled 86,333 tons, as against 77,841 tons during 
January, and 103,961 tons for February, 1904. Last 
month’s shipments were made up of 54,202 tons of pig 
iron, of which 28,386 tons went too Ken and 25,816 tons 
coastwise ; 13,184 tons of manufactured iron, of which 
5993 tons went foreign and 7191 tons coastwise; and | 
18,947 tons of steel, of which 7421 tons went foreign | 
and 11,£26 tons coastwise. Scotland took the largest | 
quantity of pig iron—viz., 19,411 tons. Japan received | 
5225 tons; Germany, 4300 tons; Italy, 3900 tons; and | 
Hong Kong, 3850 tons. For both manufactured iron and 
steel India was the best customer, taking 4919 tons of 
the former and 4024 tons of the latter. 

Coal and Coke.—Bunker coal is now plentiful, and un- 
screened Durhams run from 7s. 6d. to 8s. f.o.b. Coke 
has stiffened again. Average blast-furnace qualities have 
returned to 15s. 3d. delivered here. 











Tue Sreerinc - Gear OF THE ‘* Manxman.”—With 
reference to the description of the electric steering-gear | 
of the turbine steamer Manxman in our issue of the 17th 
ult., we are requested to state that this gear was made 
under the patents of the Hon. Reginald Brougham. 





Tue Late Curer Orricer Girrsperc.—We regret to 
announce the death of Chief Officer Giersberg, of the 
Berlin Royal Police Fire Brigade, to whose work we 
have frequently had occasion to refer in our columns, 
both in connection with the International Fire-Prevention | 
Congress of 1903, and the International Fire Exhibition 
of that year, and in various articles dealing with Conti- 
nental fire-service. Chief Officer Giersberg was well 
known throughout the Continent of Europe, and also in 
this country, which he twice visited. He was a primary 
mover in connection with improved methods of fire protec- 
tion in Germany and German-speaking countries, not, 
perhaps, 8o much owing to the introduction of modern ap- 
piiances in his own brigade, as by the organisation of the 
\«iy excellent Berlin Fire Exhibition of 1901, and the In- 
trnational Fire Congress in Berlin in that year. Of his 
writings, which are numerous, a volume dealing with the 
‘tte of the fire-service in Europe at the beginning of this 

cutury deserves particular prominence. He was a 

*mber of the International Fire-Service Council, and 
honorary member of both the British Fire-Prevention 
. mittee and the National Fire Brigades’ Union. 

ief Officer Giersburg frequently had the opportunity of 
“ing of service to foreign governments, and for this 
‘son, besides being. the recipient of numerous orders 
«nd medals from the Prussian and other German Govern- 

uts, he held a bey large number of high distinctions 
‘om the monarchs of other countries. He was always a 
\\'¥ good friend to this country, and during the r 
var set his face against the anti-English feeling of his 


‘patriots, thereby keeping the British and German 


| best year 





cerviers on the very best of terms during that trying 


perk 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal trade has shown some dul- 
ness; the best large descriptions have made 13s. 3d. to 
133. 9d. per ton, while secondary qualities have venga’ 
from 11s. 6d. to 12s. 9d. per ton. Small steam coal 
remained at about former rates. Household coal has 
also shown little change. The best ordinary qualities 
have ranged from 13s. 6d. to 14s. 6d. per ton, while 
secondary qualities have brought 10s. 6d. to 13s. per ton ; 
No. 3 Rhondda large has made 13s. 6d. to 13s. 9d. ag 
ton. Patent fuel has been quoted at 13s. 6d. to 13s. 
per ton. Foundry coke has made 18s. to 18s. 6d. per ton, 
and furnace ditto 16s. 3d. to 16s. 6d. per ton. As regards 
iron ore, Rubio and A!meria have made 14s. to 14s, 3d. 
per ton, upon a basis of 50 per cent. of iron, and charges 
including freight to Cardiff or Newport. 


Welsh Coal.—The quantity of coal raised in Wales last 
year was 46,723,701 tons, the number of persons em loyed 
in coal-mining being 175,988. The total of 46,723,701 tons, 
representing the Welsh coal production of 1904, was made 
up as follows:— Brecon, 430,158 tons; Carmarthen, 
1,692,657 tons; Denbigh, 2,471,963 tons; Flint, 521,323 
tons ; Glamorgan, 30,340,017 tons ; Monmouth, 11,209,622 
tons ; and Pembroke, 57,961 tons. 


South Wales Coal Formations.—Mr. H. K. Jordan, 
F.G.8., gold medallist of the South Wales Institute of 
Engineers, has addressed the Newport Literary Society 
on the structure of the South Wales coal-field. He stated 
that faults in the strata varied from a few inches to more 
than 2000 ft., and they were particularly numerous in the 
neighbourhood of Caerphilly. — earthquakes some- 
times felt in the vicinity were probably due to the con- 
tinued working of these faults. The quality of coal 
varied considerably. The Mynyddislwyn and Pennant 
series yielded “ binding” coal, or small coal suitable for 
coking. The coal gradually diminished in volatile matter 
P ing westward, and increased in its percentage of 

xed carbon through the smokeless non-coking steam-coal 
of the vicinity of Aberdare to the anthracite of North- 
West Glamorgan and North Carmarthenshire. 


Swansea.—The trade return for Swansea Harbour for 
the year ending December 31, 1904, has just been issued 
by the Swansea Harbour Trust. During the year the 
imports reached a total of 855,208 tons, and the exports a 
total of 3,458,732 tons—together, 4,313,940 tons, or 130,887 
tons more than in 1903. Trade with Franceby far exceeded 
that with any other couutry ; it amoun to 1,282,545 
tous. Next in the list came Italy, with 440,994 tons; 
Germany, HolJand, and Belgium, with 373,243 tons; 
Spain, with 259,016 tons; and North America, with 258,422 
tons. t year’s tonnage of patent fuel shipments was 
124,000 tons in excess of that for 1903. Further large fuel 
works are to be shortly erected at the Prince of Wales 
Dock. The export of coal, on the other hand, was 42,000 
tons below the total for 1903. The tin-plate trade was 
highly satisfactory, the shipments exceeding those of the 
by 10,000 tons, and those of 1903 by about 
30,000 tons. 








InpIAN GOLD-Mininc.—The production of gold in 
British India last year was 616, oz , a8 compared with 
601,411 oz. in 1903, 513,111 oz. in 1902, and 504,732 oz. in 
1901. The production in January this year was 52,157 oz. 





Tue Cotes Automatic Burrer-Couptinc.—There has 
been on exhibition for the last few days at the Westmin- 
ster Palace Hotel a working model of trucks fitted with the 
Coles automatic buffer-coupling. This device is of the 
centre coupling type, and takes all buffing strains, so that 
side buffers are unnecessary. It is symmetrical in con- 


| struction, so that either end of the vehicle will engage 


with any other, and besides connecting the véhicles, also 
couples the train-pipes at the sameoperation. It may be 
rel from either side of the train, and we understand 
that full-sized couplings are shortly to be tried under 
working conditions. he model we saw ap) 
couple perfectly satisfactorily when the wagons were on a 
two-chain curve, and when there was a difference equi- 
valent to 44 in. in the height of the respective parts ; but 
its merits can only be decided by prolon experience 
under traffic conditions. The offices of the Coles Auto- 
matic Buffer Company are at Messrs. Thomas Geddes 
and Co., Ingram-court, Fenchurch-street, E.C. 

SmreLon Tunnet.—As we predicted in our issue of last 
week, the piercing of the Simplon Tunnel was completed 
early on Friday morning, February 24, the mode of pro- 
cedure being as described in our article (page 254 ante). 
On that occasion we described the undertaking gene- 


| rally, and referred to several of the interesting problems 


associated with the works ; and in view of the isation 
of the — of seven years, we again offer tula- 
tions to the engineers and contractors, and especially to 
Herr Edward Sulzer, of Messrs. Sulzer Brothers, Winter- 
thur; Herr Brandau, of Messrs. Brandt, Brandau, and Co.; 
and Herr Conrad Pressel, Baron Hugo von Kager, and 
Colonel Edward Locher-Freuler, of Zurich. An unfor- 
tunate accident falls, however, to be recorded. After 
the piercing of the tunnel on Friday, the engineers of the 
Jura-Simplon and Mediterranean Railway Companies, 
with several invi guests, entered the tunnel by 
special train. Some of the party became, suddenly 
indisposed owing to the accumulation .of gas in some 
of the galleries, and to the high teniperature which pre- 
vailed, notwithstanding that the ventilating-fans were 
working at full power. Two of them—Signori E. Grassi 
and Bianco—were severely affected, and we much regret 
to record that at the hospital Signor Grassi subsequently 
succumbed to the effects of the poisonous gases, while 


| Signor Bianco continues in a serjous condition, 


a | and Ireland, is the same as t 


MISCELLANEA. 


Tue Board of Trade have confirmed the Hope, Brad- 
well, and Castleton —_ Railway Order, 1905, authoris- 
ing the construction of a light railway from Hope Station 
on the Dore and Chinley line of the Midland Railway 
Company to Bradwell and Castleton. 


In some experiments carried out at the Iowa State 
College by Messrs. H. T. Borsheim and L. C. Moody, on 
the efficiency of senna pipe coverings, it was noted that 
with a steam-pressure of 20 lb. per — inch in the pipe 
the loss in a bare pipe amounted to 2.405 B.T.U. per hour 
Ger suntee foot per degree of difference of temperature. 

ith 40 1b. steam the co: nding figure was 2.589, with 
60 Ib. steam 2.686, with lb, steam 2.752, and with 
100 lb. pressure 2.897 B.T.U. EE hour per square foot 
and per degree of temperature difference. 


The Engineering Standards Committee have just issued 
a report on the experimental work which has been carried 
out under the direction of Dr. Glazebrook, at the National 
Physical Laboratory, on the temperature rise in field coils 
of electrical machinery. A number of manufacturers 
have placed the coils of large electrical machines at the 
disposal of the committee for the experiments. The 
report is to form the basis for a paper by Mr. E. H. 
Rayner, to be read before the Institution of Electrical 
Engineers. The report may be obtained at the offices of 
the committee, 28, Victoria-street, We tminster, and from 
Messrs. Crosby, Lockwood, and Son, 7, Stationers’ Hall- 
court, E.C. 


M. Merz (Chemiker Zeitung, vol. xxviii., 1904) states that 
from a Sumatran ore (54.21 mes of gold and 369.86 
grammes of silver per 1000 See eenarpentainiog sele- 
nium, only 75 per cent. of its gold and 50 per cent. of its 
silver could be extracted by the ordinary processes. A very 
large amount of potassium cyanide was consumed, and 
a great deal of slime was formed, which hindered the 
lixiviation. The ore could not be roasted, because of the 
selenium it contains, and the use of oxidisers during 
lixiviation did not aid the extraction. The author pro- 
poses to treat the ore by a decantation process, the 
whole of the ore being, in the first place, wet-ground to 
extreme fineness, concentrated, and treated by amalga- 
mation. 


In a paper on ‘‘ Deep-Winding,” read bafore the Lake 
Superior Mining Institute,.Mr. James Thompson 
states that in metalliferous mines situated in the Lake 
Superior district, the speed of winding is such that, no 
matter how the depth varies, the load is raised from the 
bottom of the shaft to the top in less than one minute, 
and the round trip is made in from 2} to 3 minutes. In 
certain cases engines were put down some years ago with 
which a higher speed was possible, but in newer plants 
at the same mines the speed has been reduced to the 
limit named. Coal is often hoisted more rapidly, the 
load being lighter, and in the case of pits 500 ft. to 
600 ft. the round trip is often made in one minute, In 
the case of the copper mines, it has been found more pro- 
fitable to increase the load lifted rather*than the speed 
of hoist. It is now often 74 tons. , 


In a paper Pye last December to the American 
Association of Cement Manufacturers, Mr. Clifford 
Robinson gives the results of some further researches on 
Portland cement. The latter consists essentially of two 
constituents—celite and alite. The former is a solid 
solution of di-calcium aluminate in di-calcium silicate, 
whilst alite is a solid solution of tri-calcium aluminate 
in .tri-calcium silicate, . When dry, these two con- 
stituents are in equilibrium with each other, mixing in 
all proportions. On the addition of water these salts are 
decom , the alite being first attacked, calcium hydrate 
being formed, which dissolves in the water, and the latter 
soon becomes supersaturated. The lime is then deposited 
as a network of crystals, encircling and binding together 
the particles not yet attacked by the water. The 
water being thus freed from its excess of lime, renews 


to | the attack on fresh particles, this being succeeded by 


a new deposition of lime crystals. It is the aluminates 
which are first attacked by the water, and it is to their 
decomposition that the initial setting of the cement 
should be attributed, whilst the euberquent harden- 
ing s from the gradual and much slower attack 
of the silicates. Mr. Richardson has further found 
that it is possible to make hydraulic cements by re- 
placing the aluminium by iron or manganese, and the 
silicon by titanium, tin, lead, or even phosphorus, whilst 
strontium and barium may replace calcium. Some of 
these cements, however, prove liable to blow on setting, and 
in other cases the first cost and difficulties of manufacture 
will ae them attaining any industrial importance. 
On the other hand, Mr. Richardson considers that the 
iron cements may possibly prove commercially valuable. 
They set very slowly, but are wary sound, and only a low 
kiln temperature is needed to produce the clinker. 





Tse Brrrish INTERNATIONAL Cur Racr.—The entry- 
form for boats to represent,Great Britain in this race has 
now been issued by the Automobile Club, and copies can 
be obtained on application to the secretary. The entrance- 
fee, 201., payable to the Automobile Club of Great Britain 
hat to the Automobile Club 
de France ; half the entrance-fee will be returned if the 
boat is actually present at the start. If more than three 
entries are received, that being the maximum number of 
boats that can represent Great Britain, the Automobile 
Club will hold an eliminating race for selecting the three 
British boats. Three boats have already been entered, 
and there is a t of several others. so that the 
eliminating race iteelf should be an extremely interesting 
contest, 
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Mr. R. B. Floris, A.C. 

Tar Farapay Socirty.—Monday, March 6, at 7.50 p.m., in the 
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Mr. F. O. Kirby, B.Se., Stud. Inst. C.E. Mr. William Fox, 
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Tue Instirution or ELecrricaAL ENGINEEKS.—Thureday, March 9, 
at & p.m., ordinary general meeting, at the Institution of Civil 
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Physical Laboratory :—‘‘On the Effect of Heat on the Electrical 
and Mechanical Properties of Dielectrics,” and ‘‘ On the Tempe- 
_— Distribution 1 n 7 Bg! of Field Coils,” presented by 

Dr. R. k, F.R. ber. ‘‘Oa Temperature Ourves 
and the Rating of Blectrioal’ Machinery,” by Mr. R. Goldschmidt, 
Assoc. Member. 

Puysicat Society or Lonpon.—Friday, March 10, at 8 p.m., at 
the Royal College of Science, Exhibition-road, South Kensington. 
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ELEOTRIC POWER SUPPLY IN 
LONDON. 

THE session of Parliament just opened promises 
many keen contests in respect of Private Bill 
legislation, but none is likely to be more fierce 
than that which will arise over the question of the 
supply of electric power in Greater London. The 
number of deposited Bills whose provisions have a 
direct bearing on this question is very large, and 
it is quite certain that in some cases at least pro- 
moters are doomed to disappointment ; but that 
fact only increases the interest to be taken in the 
fight, as the — element of uncertainty is so 
prominent. This is not the time or place to con- 


293 | sider in detail the contents of all the London elec- 


trical Bills, but there is room for some general 
considerations as to the policy of these schemes for 
power supply in the Metropolis. 

Let us first glance at the present position of 
affairs. The supply of electricity in London is 
partly in the hands of private companies and 
partly in the hands of local authorities—the borough 
councils. Some of the companies have been 
carried on most successfully, and have developed 
large and lucrative businesses, while others have 





had a somewhat chequered career. The municipal 
systems, on the other hand, can scarcely be said 
to be financially very successful, for an analysis of 
their accounts shows, as a rule, that while a balance 
may appear on the right side at the end of each 
year, their reserve and depreciation funds have had 
to be starved in order to show that balance, and 
in some cases the aid of the rates has been neces- 

sary to put the finances in a proper position. It 
is important to remember this question of rate- 
aid in considering the advisability of introducing 
power schemes in the London area. In the report 
published last year by the London County Council, 

showing an analysis of the accounts of all the 
London electricity undertakings for the year 1902-3, 
it appears that of the thirteen municipal under- 
takings only one was able to make a contribution 
for alleviation of the rates, while four had to draw 
upon the rates, the net result being a call upon the 
ratepayers to the extent of 1038/. At the same 
time only three of these undertakings paid any- 
thing at all to depreciation, the total only reaching 
23711.; four made payments to reserve fund, while 
one drew upon that fund, the final result being an 
addition to reserve fund of 15,3901. . These are 
certainly not princely payments ; they are, in fact, 
wholly inadequate in relation to the heavy capital 
expenditure involved. 

All the undertakers, private and municipal alike, 
do their best to secure a power load for their 
stations as distinct from a lighting load, in order 
to create a demand for current in the day hours, 
and so increase as far as possible the economy of 
working. The success achieved in this respect 
varies very considerably according to the particular 
areas in which individual undertakers carry on 
operations. In all cases the rates charged for 
power supply are very considerably lower than 
those. charged for lighting ; and the lower these 
charges can be made, the better it is for the public 
and also for the authority which gives the supply. 
Everything turns upon the cost of supply, and it is 
at this point that the schemes for power supply on 
a large scale become important. In the central 
portions of London land is yery dear, and rates are 
very heavy and ever-increasing, so that the erec- 
tion of generating-stations in the areas of supply 
involves large capital expenditure and high annual 
payments on certain items in the fixed charges of 
any undertaking. The burden of these charges 
has become so great in some cases that we now 
find undertakers anxious to obtain powers to 
erect their stations in outlying areas with supply 
mains from these new sites into the district for 
which powers of supply have been obtained. 
Already the Metropolitan Supply Compan 
gone to Willesden for its main station ; the Woet. 
minster and St. James’s Supply Companies take 
supply from St. John’s Wood | the Charing Cross 
and Strand Company has a station at Bow; and 
the Kensington and Notting Hill Companies have 
a joint station at Wood-lane. If the supply of 
electricity to London is to be carried on in the 
future on the same lines as at present—that is, by 
a large number of separate authorities, each gene- 
rating its own current—this process of transfer of 
stations to less central districts must become even 
more pronounced. 

It is to deal with this state of affairs that power 
schemes are now brought forward. The two out- 
standing schemes are those contained in the East 
London and Lower Thames Electric Power Bill 
and the Administrative County of London and 
District Electric Power Bill. The latter is the 
more ambitious, as it is more extensive in scope, 
and it promises to provide the keenest fight of 
all in the committee-rooms. The object the pro- 
moters have in view is sufficiently defined for our 
anges purpose by the title of the Bill, and we 

ve only to consider now the effect that such a 
scheme may have upon the position of affairs we 
have just outlined. We have seen that the deter- 
mining factor in the situation is the cost of supply 
to the undertaker. Looked at from this point of 
view, & power company of this kind has two things 
in its favour: it can choose suitable sites for its 
stations in outlying areas so as to reduce fixed 
charges to the lowest figure possible, and, at the 
same time, secure every convenience for communi- 
cation by water or rail for the transport of fuel 
direct to the station ; and it also offers the prospect 
of greater economy ‘of working by reason of the 
large scale on which generation will be carried on. 
Just as we find the cost. per kilowatt reduced in an 
ordinary supply station as the output is increased, 
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and especially as the power load is increased, so 
here, with a greatly increased load and a more 
uniform demand, the cost per kilowatt should be 
still further reduced, and supply to the public may 
be given at cheaper rates. 

It would not, however, be fair to stop here and 
to consider a power scheme of this kind as destined 
to replace the present supply authorities. We 
have no doubt that these Dodios will be largely 
—— among the opponents of the power 
schemes, and they have probably good grounds for 
this course of action. Buthas the time not arrived 
for full consideration of the question whether 
power schemes of this kind may not prove of ser- 
vice to lighting authorities, rather than inimical ? 
We have pointed out above how lighting authorities 
are being compelled to remove their stations to 
less central districts, and we have seen how in 
some cases two companies have agreed to make use 
of a joint station for their several enterprises. Can 
this not be carried further, with resulting benefit 
to all parties? If there were one large station 
capable of supplying several undertakers with 
the energy they require, would it not be eco- 
nomical for these bodies to take their supply in 
bulk from that station, keeping in their own hands 
the full control of the distribution in their own 
areas! To do so would be but to carry one step 
further the course they are at present actually 
being compelled to pursue. The whole matter 
seems to us to be one for careful consideration ; and 
we therefore hope that in the coming struggle the 
opposition will be tempered with wisdom, and will 
not be of the too familiar kind—‘‘ the Jews have 
no dealings with the Samaritans.” 

We believe that, so far as the private companies 
are concerned, it is not too late to hope that the 
question will be considered on its merits, for they 
are at liberty to take a financial interest in any 
power scheme from which it may appear advan- 
tageous to take supply in bulk; but we are less 
hopeful in the case of the municipal authorities. 
Yet these are just the bodies which would profit 
most by a scheme of thiskind. Their capital expen- 
diture would be reduced, and therefore also their 
interest and sjnking-fund charges ; and they could 
also do with a smaller staff of officials. At the 
same time, they would have full control in their 
own areas, so that the bogey of street-openings by 
an alien body might be laid to rest. At the recent 
meeting of borough councils, held to organise 
opposition to the power Bills, it was actually sug- 
gested that they should combine to promote a 
power scheme of their own. This will not be for- 
gotten in the coming contest. 

We note that the London County Council has 
decided to lodge petitions against every one of the 
London electrical Bills. 

The reports of the Parliamentary Committee 
presented to the Council at the meetings of Feb- 
ruary 21 and 28 are of importance in that they 
make no attempt to deny the feasibility of power 
schemes for London, but, in fact, accept the 
principle underlying them. The object of such 
schemes is ‘‘the supply of electricity in bulk at 
the cheapest possible rate,” and this is stated to 
be ‘‘an object which on all hands is agreed to be 
of the greatest importance.” This is an important 
admission, because it narrows down the issue 
between the parties in the coming contest. The 
question now is simply who shall carry out this 
wotk—a private company or the County Council ? 
For the Council suggests that it should be the 
authority for supply in bulk. An attempt has 
already been made by the County Council to secure 
the control of this matter, for the London County 
Council (Electricity Supply) Bills of 1902-3—both 
unsuccessful—provided for the purchase by local 
authorities in combination with each other, or by the 
London County Council, of undertakings for elec- 
tricity supply in bulk within the County of London. 
On the present occasion the policy of the Council 
is simply obstructive, not constructive. It is not 
— itself to carry out a scheme of this nature 
at this time, and in view of its enormous indebted- 
ness for other schemes, it could not possibly carry 
out such a scheme for many years to come ; yet it 
is prepared to prevent any one else from doing so, 
though that inyolves a delay in giving the public 
the supply of electric energy ‘‘at the cheapest pos- 
sible rate.” 

The proposal of the Parliamentary Committee, 
which was adopted at the meeting of the Council on 


Tuesday, was that a conference of representatives | - 
of the metropolitan local authorities and of the 





County Council should be held at an early date to 
discuss the Bills now before Parliament, so that 
the County Council may learn the views of the 
local authorities upon these legislative proposals. 
It is true that the County Council was not repre- 
sented at the conference on January 11, convened 
by Shoreditch Borough Council, but we should 
have thought that the views then expressed by the 
local authorities were already well known to the 
Council. However, the position now seems to be 
that the County Council is anxious to strengthen 
its position by getting the support of the metro- 

litan local authorities who are already, or may 
in future become, authorised undertakers for the 
supply of electricity, and so present a united front 
in the committee-rooms. But we venture to doubt 
whether the borough councils will welcome the 
County Council’s proposals ; for they would no 
more wish to be sished from their present under- 
takings by the County Council than by a private 
coneeng. It will be interesting to note what takes 
place when the conference meets. 

Apart from the suggestion that the County 
Council itself should be the authority for generating 
electricity in bulk in London, the main proposal of 
that body is that powers of purchase of such under- 
takings should be given to the Council on lines 
similar to those laid down by the Electric Lighting 
Acts. It seems to be forgotten that this proposal 
is direct] a not only to the recommenda- 
tions of Lord Cross’s Committee, which expressly 
declared that purchase by the local authority 
should not be applied to such undertakings, but 
also to the express provisions of the Electricity 
Bill which the present Government has twice intro- 
duced. It seems clear, then, that no one but the 
County Council is likely to accept such a pro- 
posal ; but nevertheless public money will be freely 
spent in support of it. The sooner the Electricity 
Bill of last year becomes statute law the better 
for the public. 





THE FRENCH NAVAL PROGRAMME. 
At the close of the discussion which took place 
last week in the French Parliament with regard to 
the navy, a resolution inviting the Government to 
put forward in the shortest possible time a new 
shipbuilding programme was carried by 450 votes 
against 108. The discussion which took place forms 
interesting reading; it reveals the unsatisfactory 
state of the navy, the inadequacy of the stores, the 
delay caused by the preceding Minister of Marine, 
the difficulties which may arise in the manning 
of the navy by the passing of the recent law 
on the two years’ compulsory military service 
in the army, and other points which we pro- 
pose to touch upon in the course of this 
article. The situation as regards the navy and 
the navy estimates was summed up in a sentence 
which we take from the able speech by Admiral 
Bienaimé, who, a few weeks ago, became one of the 
Members for Paris. The admiral said that when 
the Government estimates increased, Parliament 
which had charge of the interests of the people — 
was compelled to cut down expenditure. No saving 
could be made on a programme when it had once 
been voted by Parliament, and in the case of 
the navy the saving had to be obtained by limit- 
ing the usefulness of the existing fleet ; the latter, 
by being immobilised, lost part of its value. As 
an illustration of the meaning of the speaker, we 
may recall the fact that no naval manceuvres have 
taken place in France since those of 1902, which we 
reported in detail in three of our former issues,* 
and naval manceuvres were deemed absolutely 
essential by several speakers to keep the navy in 
perfect fighting trim. 
A point upon which much discussion was ex- 
nded had reference to the Technical Section. 
t had been thought that by centralising in 
Paris all the designs and plans of the various 
ships and classes of ships, a homogeneous fleet 
would be attained ; but such has, unfortunately, 
not been the case, and it is stated that there 
are not two similar ships of a class in the 


French navy. The return was advocated to the/|ta 


former procedure, which consisted in asking the 
port authorities to make simple estimates and 
designs of the ships proposed, the complete design 
being made by the Technical Section at the 
Ministry. This, according to the expert who 
dealt at length with the naval programme, 





* See ENGINEERING, vol. Ixxiv., pages 336, 383, and 418, 





would meet the case. The same disparity exist 
with regard to ordnance. Different patterns of 
guns succeed each other with marvellous rapidity ; 
authorities in the matter of ordnance constructiou 
and utilisation have been for some time past 
putting forth a continuous stream of improvements 
in guns, so much so that there are now on the 
French battleships forty different calibres of ord- 
nance. Such being the case, and given the diversity 
of types, it is not at all surprising to read that the 
Mediterranean Fleet carries ammunition for only 2} 
hours’ fighting ; nor could it in an eventuality re- 
plenish adequately at the Toulon Arsenal, for at 
that base the store of ammunition is most insuffi- 
cient, and more insufficient still at Bizerta. The 
French artillery officers of the present day advocate 
light projectiles and short-range firing, and from 
their reports it would appear that the fire from 
their guns would not have any useful effect at 
ranges exceeding 3200 yards. Now the recent 
experience has shown that naval battles will be 
commenced, if not finished, at long range, and this 
may modify French opinions, and lead to further 
expenditure. Given the rate of consumption of 
modern quick-firing ordnance, the stores of ammu- 
nition at the French bases will have to be increased ; 
and the forethought of the Japanese, who, in their 
late engagements, were never short of firing 
material, was cited as an example to be followed. 
Seeing the excellent results achieved by cast-steel 
projectiles, and their lower cost than forged steel 
ones, the making up of part of the stores with 
the former kind would afford a cheap and rapid 
means of meeting a pressing demand. The French 
naval authorities, however, have always fought 
shy of cast steel in this respect. Nor is it in 
ammunition alone that serious deficiencies were 
revealed. In 1900, when the French fleet de- 
veloped a total of 531,960 horse-power normally, 
and 979,640 horse-power at full speed, the stock of 
fuel advocated as necessary amounted to 550,000 
tons. To-day the fleet develops a total of 
1,564,920 horse-power at full speed. When the 
resent programme is completed, this figure will 
me 2,149,120 horse-power. On the other hand, 
the stock of coalon April 1, 1904, was only 431,268 
tons. The stock of coal at Bizerta amounts to only 
2500 tons. 

The last Minister of Marine but one had specially 
in view the uniformity of the fleet; and if his 
programme—that of 1900—had been followed, 
homogeneity would have been one of the charac- 
teristics of the squadrons. But the Ministry of 
which he formed part had to resign, and his suc- 
cessor, the late Minister, who does not appear to 
have gained much esteem in naval, industrial, and 
commercial circles, came to power with quite 
different views from those on which the pro- 
gramme he had to fulfil was based. He altered 
this programme extensively, and by so doing 
he would appear to us to have diverged more 
or less from the principle laid down, later in 
the day, it is true, by Admiral Bienaimé, to 
which we have referred above. He commenced 
his period of office by following a system once 
very largely favoured by our own Admiralty, 
which consisted in modifying the units in course 
of construction with a view to their improve- 
ment. Two of the battleships, however, were 
too far advanced, atid could not be altered in 
any way, but the ordnance was modified in the 
case of four others. Three armoured cruisers 
were also too far advanced to allow of modifica- 
tions, but the other three were ‘‘ improved,” as 
follows :--Four guns were removed from the pro- 
spective armament of the Jules Michelet ; the 
Ernest Renan was considerably lengthened ; and 
it was decided to give the Edgar Quinet a greater 
length still. The result of modifying the programme 
laid down was, as might have been expected, that 
the cost of the battleships on hand was in- 
creased. They also took longer to build ; thus 
the number of working days spent on the Demo- 
cratie previous to launching was 422,500, as against 
the 225,000 which had sufticed in the case of the 
République. The difference is said to be attribu- 

tle to the substitution of 194 millimetres (7.63-in.) 
uns for those of 164.7 millimetre (6.46-in.), which 
had been proposed. The cost of the armoured 
cruisers has risen ; these ships are no longer 
of one type, and the evolutions of a squadron, it 
is argued, may be seriously modified by reason 
of the lower speed of the Jules Michelet and the 
length of the r Quinet. 

Submarines, which were believed the world over 
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to be the point fort of the French navy, and 
which received almost exclusive attention during 
the tenure of the preceding Ministry, do not 
even form an exception, and matters as to this 
class of craft would appear to be as undecided as 
ever. In the course of the debates, attention was 
called to the fact that France commenced experi- 
menting with submarines as early as 1886. During 
the eighteen years following, she has either ordered 
or built fifty-eight of these units. But opinions are 
still divided as to the advantages and disadvantages 
of both ‘‘ submersibles” and ‘‘ sous-marins,” the 
former being the defensive boats and the latter 
those designed for making an attack in the open 
sea. Their tonnage has varied within very 
wide limits. The question of their mere names— 
whether for attack or defence—has even led to dis- 
cussion and delay. The contrast is put forward of 
Great Britain, which started building submarines 
fourteen years later—in 1900—and which, after com- 
mencing with small craft, has no hesitation now in 
building submarines for attack and of large tonnage. 
In five years England has ordered or built twenty - 
eight of these boats. 

There has always been a keen rivalry between 
private and Government yards, and the former 
have generally turned out their work much quicker 
than the latter. The penalties which the Govern- 
ment is pretty strict in exacting for lite delivery 
act hete as a very indirect means, and are not 
required as a stimulant; for the French private 
yards, like those of other nations, are always 
proud at being able to complete good work 
rapidly. The reason for the longer time taken by 
the Government was given in the Parliamentary 
debate itself, and the following instance is cited : 
—The Montcalm and Dupetit-Thouars have 
both been built at Toulon : the Montcalm at the 
Seyne yard of the Forges et Chantiers de la 
Mediterranée, and the Dupetit-Thouars at the 
Toulon Arsenal. They are sister - ships, with 
the same armament, protection, and tonnage ; 
both were commenced on the same day. ‘I'he 
Montcalm was completed in 832,000 working 
days, and has been in commission for the last 
three years. On the other hand, it took 1,480,000 
working days to complete the Dupetit-Thouars; 
she has only just completed her trials, and will be 
commissioned in the course of the present year only. 
The reason for the delay in building the latter was 
said to be due purely and simply to the fact that 
she had been in charge of seven successive naval 
architects, the changes having been brought about 
by promotion. The labour is equally good in the 
private and Government yards, although there 
is a discrepancy in the wages paid. At this 
point a few figures mentioned in the debate, 
and which we reproduce here, will be found of 
interest. The average daily wage in the French 
naval arsenals is 3.45 francs (2s. 9d.) only ; 
that in the Seyne yard of the Forges et Chantiers 
is 4.50 francs (3s. 7d.). The labourers in the mili- 
tary arsenals receive 3.50 francs (2s. 10d.) per day, 
and the skilled workmen 4.50 to 7 francs (3s. 7d. to 
5s. 7d.). In the French tobacco works and match 
factories the daily wage is 5.51 and 6.44 francs 
(4s. 5d. and 5s. 1d.) respectively. The men em- 
ployed in the French naval arsenals number approxi- 
mately 22,000 ; about half these men are at present 
idle. An increase in the wages paid the Arsenal 
workmen is being considered by the Ministry. In 
the course of his speech with reference to the 
question of labour at the arsenals, the Minister of 
Marine stated that the substitution of the eight- 
hours day for that of nine and a-quarter hours only 
reduced the output by 5 per cent. in those shops in 
which the machine-tools were of a good type. The 
loss was 20 per cent. in those in which they were 
defective. In consequence, the older machine- 
tools are to be replaced by others of improved 
Systems, 

\s matters now stand the cost of construction 
ton is higher in France than in Great Britain, 
many, or Italy. The most recent French 
leship, the Vérité, cost 2850 francs (114!.) per 
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ton. The cost under the conditions which have 
ruled hitherto, if the resolutions which have been 
pr»osed are carried, will be higher still in the 
future. The only remedy would appear to lie in 
Tecucing the time taken in putting a ship in com- 
mission, after her construction has been first decided 
Upon, 

"he opinion that prevailed in France after the 
naval manceuvres of 1902, to which we have already 
Te! 


rred, was to the effect that torpedo-boats were 


a negligible quantity in naval engagements similar 
to those which formed part of the manceuvres in 
question. One member, an expert in naval matters, 
stated during last week’s debate, that the Russo- 
Japanese war had demonstrated the failure of 
the torpedo-boat rather than that of battleships. 
This belief is likely to gain ground, and a further 
increase, on a new programme, in the number of 
this light-built craft will no doubt wait for 
a period. In yiving a brief sketch of the 
lines on which he intended to proceed, the 
Minister of Marine said that, in order to keep 
her place among the navies of the world, France 
was required to build within the next twelve years 
24 battleships and armoured cruisers of 13,600 to 
16,000 tons. With regard to the selection to be 
made in the number of each type, he would only 
arrive at a decision after having taken the advice 
of the Chief Naval Committee. He proposed 
besides to apply large sums to the construction of 
a number of destroyers, a class of ship which he 
deemed absolutely essential. We have given above 
the number of submarines either completed or on 
order ; there are at the present time 135 torpedo- 
boats either completed or to be completed in the 
course of the present year, and important credits 
are to be voted as shortly as possible in order to 
increase the torpedo-boat and. submarine flotillas 
for coast defence. But the latter credits would 
come after those for battleships, cruisers, and 
destroyers. 

We cannot in the scope of this article enter into 
details with reference to the comparisons that were 
made between the French and other navies, the 
number of units contained in the French and 
foreign squadrons, the distribution of orders to 
the different arsenals, the harbour works required 
in various colonies, the possible chance of an 
invasion of French Cochin-China by Japan, and 
so forth; these points being but of retrospective 
interest, and the latter chance, to our mind, most 
improbable. 

The question of manning the navy, among 
other questions, is also engaging the attention of 
the French Parliament. Some officers are getting 
rather discouraged, seeing that it takes eighteen 
years to rise from a lieutenant toa captain, and 
a naval lieutenant receives less pay than a 
military captain. The navy requires every year 
11,000 to 12,000 sailors. Of this number, 3500 
are supplied from the ‘Inscription Maritime” 
(men who follow some maritime employment) ; 
3500 are men who enlist for five years ; about 200 
enlist for three years ; 350 enlist for a long period ; 
700 re-enlist ; the balance being formed ,by valid, 
men taken from the ‘‘ Inscription Maritime.” The 
two years’ military law is likely to reduce largely 
the number of enlistments in the navy ; and it is 
surmised that recruits who may serve two years 
only in the army will hesitate Stas they enlist 
for a longer term in the navy. It may be neces- 
sary, therefore, to increase the pay of the sailors, 
and to take what other means may be deemed use- 
ful to promote the enthusiasm of recruits for the 
sister service. 








INTERNAL-COMBUSTION ENGINES. 

Last Monday evening Mr. Dugald Clerk con- 
tinued his Cantor Lectures on ‘* Internal-Combus- 
tion Engines” before the Society of Arts, that 
lecture being the third of the series. The various 
features of the Otto cycle having been so fully 
considered on the previous occasion, Mr. Clerk 
stated his intention of dealing next with the Clerk 
cycle, and its modifications as used in the Koerting 
and Oechelhauser engines, and then describing the 
means whereby the constant-pressure cycle had 
been put in practice in engines of the Brayton and 
Diesel classes. Many points mentioned in con- 
nection with engines working on the Otto cycle 
applied equally well, he said, to all internal-com- 
bustion engines, so that it would only be necessary 
to call attention to such peculiarities as were charac- 
teristic of the other and less common cycles. The 
lecture was mainly descriptive, and was illustrated 
with a very large number of lantern slides, show- 
ing photographs of typical engines, sectional draw- 
ings explaining theconstruction of important details, 
and in many cases indicator diagrams taken from 
the various engines. 

Tho Clerk cycle, the lecturer stated, was not so 
well known to-day as it was more than twenty 








years ago. It was a two-stroke erele, an ex- 
plosion taking place at every revolution of the 





engine thrown on the screen would explain: the 
mechanical features. In addition to the working 
cylinder there was arranged at the side of the latter 
a * va og ” cylinder, in which a piston worked, 
driven bya crank at right angles to the main crank. 
When the main crank was passing its outward centre, 
the main piston uncovered ports in the front end 
of the cylinder walls, through which the burnt gases 
escaped. The charge in the displacer cylinder, 
which had been slightly compressed, was then ad- 
mitted to the rear end of the working cylinder and 
swept out the remainder of the products of com- 
bustion. The piston then Pravec the ports and 
compressed the charge on its inward stroke, as in 
the Otto engine. The displacer cylinder and crank 
could be made comparatively light, as the main 
compression of the charge was done in the working 
cylinder, the displacer only doing the work of 
driving the charge into the cylinder and sweeping 
out the exhaust gases. Unless the volume of the 
displacer was very carefully adjusted, there was a 
danger of either wasting gas by passing it right 
through into the exhaust-pipe, or of getting an 
insufficient charge. The idea of the Clerk cycle 
was to get a more regular motion of the engine by 
having an impulse at every revolution, and at the 
same time to get a much more powerful engine 
for practically the same weight as the Otto. 
Indicator - cards were then projected on the 
screen in order that the pressure conditions in 
the cylinder might be compared in the case 
of the two cycles. The Clerk diagram, of 
course, did not show the charging and exhaust 
strokes. In the Clerk engine the considerations 
which governed power and economy were very 
much the same as in the Otto, but it had several 
points which presented difficulty. On the whole, 
the Otto cycle was said to be certainly an easier 
cycle to work with, and probably better in most’ 
cases in other respects. In the Clerk cycle the 
charge had to be got into the cylinder while the 
crank was travelling through not more than 80 deg. 
of its path, and therefore very much larger and 
freer ports were necessary than in the case of the 
Otto cycle, where the crank travelled about 220 
degrees for the same operation; or, for a given 
valve area the mean velocity of the gases will be 
nearly three times as great. Another point in 
favour of the Otto cycle was that when the piston 
moved outward there was no danger of a discharge 
through the exhaust — In the Clerk engine 

rt of the incomiug c ange might easily be wasted 
in this way, though the difficulty had been over- 
come to a very great extent by the provision of a 
conical combustion space, through which the charge 
entered the cylinder. 

Mr. Clerk stated that in the year 1881 he had 
built an engine in which air was sent through the 
working cylinder to clear out the burnt gases before 
the explosive mixture was admitted, and that this 
method was in use to-day in certain types of engines. 
However, with all these pheneeee it was impossible 
to obtain in practice the same efficiency as given 
by the Otto cycle. During recent years a modifica- 
cation of the Clerk cycle had come much into 
use for engines ‘working with blast-furnace gas. 
The Koerting engine, manufactured by Messrs. 
Mather and Platt, was essentially the same as had 
been invented in England twenty years ago. It 
contained two pumps—one for gas and the other for 
air—and, being made double-acting, appeared very 
much like a steam-engine. Air was first pumped 
into the cylinder, and then gas entered through 
the same valve. It had been found necessary in 
all large gas-engines to effect the mixture of the 
gas and air within the cylinder. The pressing 
question in connection with such engines was 
not so much the attainment of the highest cco- 
nomy, as the construction of the engine so that 
it should be entirely reliable and free from break- 
downs ; economy, the author stated, being, in the 
present state of the art, quite a secondary con- 
sideration, Further difficulties were introduced 
when the Otto cycle was abandoned for cycles 
by which it was sought to obtain more power for a 
given weight of engine, because the cylinder walls 
were exposed almost continually to the explosion 
temperature, and had not the intervals of rest 
granted them in the Otto cycle. A Koerting en- 
gine with a cylinder diameter of 24.8 in. and 
a stroke of 43.3 in. was projected on the screen, 
and it was stated that with the weak gas used 
as fuel, ignilion had to take place very early, and 
two igniters were found necessary, as with one 
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the firing of the mixture took too long. In the 
Koerting engine the charging pressure was about 
80 lb, per square inch, and the air-pump was acting 
the nt ac time, while one of the valves of the 
gas-pump was held open until the gas-piston had 
nearly reached the end of its stroke. This pre- 
vented the gas being driven into the cylinder until 
the air had swept out the products of the previous 
explosion, as otherwise the charge, meeting exhaust- 
gases at a temperature of, perhaps, 900 deg. Cent., 
— be prematurely exploded. 

e Oechelhauser engine, manufactured in this 
coun Messrs. Beardmore, had three cranks 
onthe main shaft, the centre crank being connected 
to the main piston, and the two outside ones to a 
crosshead in the rear, connected in turn toa second 

iston. Both pistons were in the same cylinder, 

ut worked in opposite directions, as their cranks 
were set at 180 deg. apart. The gas and air pumps 
were separate from the main cylinder, and worked 
off the crank-shaft. The explosive mixture was 
compressed between the pistons, driving them 
apart when fired. The front-piston, as it reached 
the end of its forward stroke, uncovered the exhaust 
ports. These remained open until the whole 
cylinder had been thoroughly scavenged by air at 
slight pressure admitted through ports uncovered 
by the second piston, which immediately afterwards 
uncovered another port and admits the charge. 
The pistons then both approached the centre of 
the cylinder and i the charge ready for 
the next explosion. e very great advantage of 
the Oechelhauser engine lay in the entire absence 
of valves in contact with heated gases. Dusty gas, 
therefore, had little chance to give trouble, and 
this was a valuable feature when blast-furnace gas 
was to be utilised. The reciprocating parts were 
almost perfectly balanced, and Decbatheaner engines 
were noted for their sweet running and freedom 
from repairs, although they hardly came up to the 
Otto engine in economy, and were heavy and 
expensive to construct. 

e Day gas-engine, introduced many years ago, 
was of the so-called valveless,ty In this engine 
the crank chamber was encl , as in the modern 
petrol-engine, and used to take in the charge so 
that an impulse could be obtained for every revo- 
lution without the use of a displacer. Many engi- 
neers in America have taken up this modification 
of the Clerk cycle ; but it was evident that if a 
piston could only displace the volume of its own 
charge into a comparatively large reservoir, the 
latter would not discharge suflicient of its contents 
to fill the cylinder. Only about two-thirds of the 
full charge, as compared with the Otto engine, 
could be got into the cylinder, and a large propor- 
tion of exhaust products would also be present. 
It was thus impossible to compress very highly 
without the risk of pre-ignition, so that the initial 
pressure would only be from 45 1b. to 50 1b., as 
compared with 80 lb. in the case of the Otto 
engine. 

Mr. Clerk then turned to the consideration of 
the constant-pressure cycle, and gave the formule 
comparing the efficiencies of this and the previous 
cycle. For the constant volume cycle, already con- 

-408 
sidered, the efficiency E = 1 — ( *) » where r 
r 

was the oe ratio, while the equation 
= — ; 1 
E=1 1.408 (T — t.) in which T, was the tem 
perature at end of adiabatic expansion, ¢ the initial 
temperature before compression, T the maximum 
temperature, and ¢, the temperature after adiabatic 
compression, gave the efficiency of the constant- 
pressure cycle. The Diesel engine was, perhaps, the 

rincipal example of the constant-pressure cycle. 
Senet shasted with the idea of following up the 
Carnot cycle, but this was soon found to be impractic- 
able. In the Diesel engine air alone was comp 
in the working cylinder toa pressure of about 500 Ib. 
and a temperature of, perhaps, 700 deg. Cent. Any 
oil injected into the cylinder at once ignited without 
the need for any outside ignition device. The 
injection of the oil was performed by means of a jet 
of air at a pressure of 150 lb. greater than that of 
the air in the cylinder, the jet carrying in the oil 
in the form of spray through a specially-con- 
structed nozzle. Mr. Diesel, said the lecturer, had 
written elaborate treatises to show that all other 
designers of internal- combustion engines were 
wrong, and that he alone, by following the 
Carnot cycle, was working in the right direc- 
tion; but it would be found that, instead of 





an initial pressure of 50 atmospheres, more like 
Sab chenanpheuts would be required to follow the 
Carnot cycle, and the consequence would be such 
an extremely thin diagram that the engine would 
have to be inconceivably heavy for a given power. 
The fact must be borne in mind that for the same 
compression, equal efficiency could be obtained from 
either the constant volume, pressure, or tempera- 
ture cycle. One can carve out any engine cycle 
whatever from the Carnot diagram, and all that 
Diesel had really done was to use very high com- 
pressions and ignition at constant volume. The 
author had, himself, in 1888, built a gas-enyine to 
work on the constant-pressure cycle. It had a 
9-in. by 15-in. cylinder, with a compression space 
in which air alone was compressed, the gas 
being forced in by a separate pump, so as to avoid 
premature explosion. This engine ran well and 
economically for six months, the great drawback 
to it being that only low average pressures, such as 
30 1b. or 40 lb., could be obtained, as compared 
with 70 lb. or 80 1b. in the Otto engine of those 
days, and 90 lb. in the modern Otto. 

here was much to be done, Mr. Clerk stated, 
to improve the constant-pressure engine. Brayton 
in 1878 made a constant-pressure gas-engine. He 
compressed the gas and air separately, but was 
troubled with frequent back explosions, and there 
were two or three accidents with such engines. 
For gas-engines working on the constant-pressure 
cycle, it seemed necessary to have gas stored up 
under enormous pressures ; for if gas and air were 
compressed “tient ote and ignition took the form of 
explosion instead of comparatively slow burning, 
one might easily have to contend with sudden 
shocks of the order of 2 tons or more per square 
inch. 

Mr. Clerk then showed on the screen illustra- 
tions of all the principal large gas-engines built, 
both in this country and abroad, and pointed out 
briefly their characteristic features. The last 
lecture of the series will be given on Monday next. 





OVERHEAD MAINS. 


No form of power can be distributed so cheaply | 


and conveniently as electricity, yet in all the ex- 
tensive schemes now being brought forward to 
supply districts, perhaps several hundred square 





may be reduced by placing the generating stations 
as nearly as possible in the centre of the districts 
to be served, and carrying the coal to them by rail 
or water. Whether this is advisable or not depends 
upon the conditions of each particular case ; but, 
in general, it would appear that power in bulk can 
be transmitted more cheaply as coal than as elec- 
tricity, the economies of generating on a large scale 
being the same. wherever the station is situated. 
Even if the generating station is put down in the 
centre of the supply area, there still remains an 
enormous amount of feeder and network construc- 
tion to adequately serve the district ; and the more 
cheaply this can be installed and maintained, the 
further will the supply company be enabled to 
extend its connections, with profit both to itself and 
the district. 

On the Continent and in America, except within 
towns, it is the usual practice to carry the power 
mains overhead; and in a paper read by Mr. 
G. L. Addenbrooke, on February 9, before the Insti 
tution of Electrical Engineers, the author strongly 
urged the applicability of the same method in this 
country. The capital cost incurred in laying an 
underground cable is so great that power com- 
panies are unable to face the expense of connecting 
up a consumer, at even a comparatively small dis- 
tance from their mains, unless he will either con- 
tribute towards the cost, or guarartee a very large 
minimum demand, with the consequence that the 
development of- the system is restricted and the 
costs of generation proportionately high. The con- 
sumer suffers by having no supply of power at all, 
or by having to pay dearly for it, while the company 
labours under the disadvantages of high capital 
charges and a low load-factor. To show how seriously 
underground cables increased the cost of a trans- 
mission system, Mr. Addenbrooke had prepared 
two tables, which we reproduce below, giving 
approximately the cost of lines for the two methods 
of transmission at various voltages, from which it 
will be seen that the figures are in favour of the 
overhead system in the proportion of between 
two and three to one. Although cheapness is 
undoubtedly the greatest, there are other advan- 
tages of overhead transmission which are by no 
means negligible. The ease of inspection and 
repair, the absence of unwelcome phenomena 
at the switchboard due to capacity effects, and 
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3—J; 08588 | 3 x 730 ini! 304 | 615 887 | 301 316 | 332 347 | 27 0/16 0 10 9) 710 
318 06247 |3 x 1270 see | 680 | 1060 1526 402 | 418 | 438 as | 2 0j12 4 8 2 510 


UNDERGROUND Mains—TuHree-PHase CABLes. 
On the Basis of 1 per Cent. Loss per Mile. 
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PABTIOULARS OF THB WATTS AT THE FOLLOWING 
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Cost or Live ComPLeTE PER K1i0- 
WATT CONVEYED PER MILE At 





Conpucroas. VOLTAGES. | VOLTAGES. THE FOLLOWING VOLTAGES. 
| 
Size ot Section of Weight | | | 
Cables. | Sauare |,Pet Mile | 6,000 | 8,000 |10,000 12,000 6000 8000 | 10,000 12,000 | 6000 $,000. | 10,000. | 12,000. 
In in Pounds. | } 
nches. 2 
| | & £ £ £ Pr 8. 8. s. d. 
8 | | 
8-5 -01292 3 x 266 81 152 225 323 | 490 540 678 800 120 71 60 49 6 
3 | 
3-y; | .02299 3 x 468 143 24 | 400 545 | 520 635 725 870 | 73 50 36 32 0 
3 | | | 
3-4 -03588 3 x 730 | 222 | 394) 615 887 | 545 660 772 950 49 34 25 21 0 
3 | | | 
-06247 3 x1270 382 680 1060 1526 | 760 858 | 957 1050 40 25 18 13 9 
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miles in area, from one or more generating stations, | of electrolytic troubles with the sheathing of tle 
the cost of the transmission lines overshadows that | cables or with neighbouring pipes, as well as the 
of any other item of the system. In England, | readiness with which the number of conductors 


unlike in countries where water is the original 
source of power, the extent of electric transmission 


| may be added to or reduced, all tell in favour of 


overhead lines. The ov»vonents of the overhead 
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system object to it on the score of unsightliness, 
danger to the public, and possible interference with 
uhe working of neighbouring overhead telegraph 
and telephone lines. As regards unsightliness, a 
public educated to the appearance of telegraph 
wires along almost every highway and byway in the 
country, and the overhead trolley in the streets of 
the towns, to say nothing of the defilement of the 
landscape on every. hand with the advertisements 
of pills and soaps, would not object to, even if it 
noticed, a few more overhead lines. If black 
creosoted posts are an eyesore, they might be 
painted green, as is often done in the case of tele- 
graph poles ; while if it is their roundness which 
causes offence, the owners could, no doubt, be in- 
duced to make them square or octagonal. Beauty 
is entirely a question of taste, and has no recug- 
nised standard ; and without going so far as the 
character in one of the Savoy o who found 
‘* beauty even in blood-thirstiness,” it must be ad- 
mitted the true test of beauty is the satisfaction of 
the sense of a purpose perfectly fulfilled. 

There is an objection, based usually on a very 
superficial knowledge of electrical matters, that an 
overhead line is a source of danger to human life. 
In this country the public safety is rightly regarded 
of the highest importance, and no engineer would 
advocate any dangerous structure, even if only on 
account of the discredit and heavy claims for com- 
pensation which would fall upon the undertaking. 
It is often forgotten that high-tension transmission 
lines differ from tramway overhead work in many 
essential points. There is no strain and wear on 
the line caused by the friction of the trolley tend- 
ing to cause breakage ; and even should the latter 
occur, the simple device of threading the line at 
intervals through earthed rings—a method impvus- 
sible with trolley lines—will cause the broken con- 
ductor to be instantly and effectively rendered 
harmless. We believe that experience with the 
transmission lines on the Continent and in America 
shows a most remarkable immunity from accidents; 
in fact, many of the systems have never had a 
serious accident, either to life or property, to 
record. The temptation to small boys of damaging 
the line by throwing stones at the insulators has 
almost vanished in the case of telegraph wires, and 
need not be seriously apprehended in the case of 
transmission lines if the juveniles were impressed 
with a just fear of the consequences. 

It is only in the case of alternating currents that 
inductive disturbances would cause interference 
with the transmission of messages along neighbour- 
ing telegraph and telephone wires. Of course, at 
the present time, high-tension transmission is 
almost entirely effected by means of alternating 
currents ; but the cases where it would be necessary 
to carry the lines near Post-Office wires must be 
very few in number. Even when it is impossible 
to avoid nearness of the wires, much may be done 
by the usual methods towards neutralising induc- 
tive effects. As far as freedom from interruption of 
supply is concerned, there is little evidence avail- 
able from the existing installations, but what there 
is shows that the overhead system is apparently as 
reliable as the underground. The Edison Com- 
pany at Milan, it was stated in the discussion on 
Mr. Addenbrooke’s paper, are transmitting 13,000 
horse-power for 20 miles by overhead wires. They 
are using eighteen wires—nine on each side of the 
pole. Normally the energy is carried over the whole 
number, but when any repairs are to be done to the 
line, the whole current is carried by the wires on 
one side, so that the service is uninterrupted. 

{t does not seem to be generally known that 
the Board of Trade raises no objection to overhead 
transmission lines, provided the promoters submit 
a plan meeting the reasonable requirements of 
public safety. The attitude of the Board to indus- 
tal enterprises has considerably changed for the 
better under its present electrical adviser, and 
Schemes are now considered on their merits instead 
ot being rejected for little more cause than that of 
novelty. Mr. Portheim, in the discussion, men- 
tioned a large scheme in Wales with which he was 
c nnected, and which was of interest as being the 
fist scheme in this country in which permission 
lid been obtained for a 10,000-volt transmission 
\y overhead wires along public roads. Sixty 


miles of line were now under construction, 
and the total cost of the transmission of 10,000 
\orse-power by means of three or four feeders 
over a 40-mile radius was 40,0001., as against 
'00,000/. which underground cables would have 
cost. The Board of Trade had met the pro- 





moters of the scheme with the test courtesy on 
all points, and, in fact, without the overhead 
system, the power scheme could never have been 
undertaken. 

The absurd attitudes of local authorities and con- 
servative landowners on the question of wayleaves 
is a matter for regret. Such people have great 
obstructive powers, which they too frequently use 
to gratify their own vanity at the expense of the 
district, and it is to be hoped that, as has happened 
in the case of railways, they will be brought to see 
that the exhibition of local prejudice will react in 
a most unpleasant way upon the interests which 
they profess to have at heart. 








THE LONG-ACRE FIRE. 

Tue Long-Acre fire of last week should serve 
as a forcible reminder of the conflagration hazard 
to which the Metropolis is subject, and it should 
also demonstrate what we have only recently 
indicated — namely, that this hazard does not 
solely relate to the City area and. docks, but 
also to the West End and some of our important 
suburbs. The Long-Acre fire also demonstrates 
the influence of new conditions and new trades 
upon our ever-increasing fire risk in London, and 
the growing values that have to be dealt with 
from year to year. Long Acre, ten years ago, it is 
true, was a dangerous area from the fire point of view, 





collect a fire during the last ten years where the 
concentration has been so effective, or the brigade 
handled so well; and though the fire spread to a 
number of buildings, ‘‘a good stop was made,” in 
fire-brigade parlance. This is the more creditable, 
as there was a very strong wind on this occasion, 
whilst during the great fires of the last ten years, 
such as the Cripplegate and Barbican fires, the 
wind was not an adverse factor of any moment. 
That the fire had made so much headway in its 
early stages had nothing whatever to do with the 
fire brigade—i.e., it was not a question of buildings 
getting alight after the brigade had got to work in 
force. When the ‘‘call” was given the premises 
primarily involved were already a seething furnace, 
and the fire had started spreading to adjoining pre- 
inises before the brigade could assemble. As a matter 
of fact, the brigade concentrated and got to work in 
force in a remarkably short time. Its tactics were 
exactly such as the circumstances demanded, and 
the result was good. If anything was wanted, it 
was only a few additional extra heavy steam fire- 
engines for the purpose of bringing greater volumes 
of water to bear on given points. But this is a 
matter which will, no doubt, be remedied by the 
acquisition of a few heavy reserve appliances of 
the self-propelled type, under the new enlightened 
policy that at present prevails. Under this policy 
London will shortly obtain a motor steam fire-engine 
and some modern mechanically-raised long ladders. 











asi 










(0 aq 
STLE ST. 
— CONFLAGRATION — na 4 Ce 
WEDNESDAY, FEB.22°* 1905 q 
40NG ACRE H 
— AND — 1 H 
UPPER S’ MARTINS LANE \ ” 
LONDON. ; i 
& 
= 
v 
Vv 
- « 
o 











Jj 


CHAPEL PL 
fen Oamaced 

map ssp scees 
rm 


Wa 








but since then the many carriage-builders’ show- 
rooms and workshops have been adapted to the 
motor-car trade, and with the adventof this industry, 
the danger of the wood-working plant, the paint and 
varnish shops of the carriage-builders, have been 
materially increased by the storage of petrol, and the 
use of much oily waste. Further, the average value 
of each vehicle to be found at Long Acre has 
probably been multiplied by 7 during the last ten 
years ; that is, it has increased from 70l. to 500I. 
The fact of buildings having been converted to new 
purposes is also in itself generally a source of danger, 
for walls are cut into, alterations made, and many 
of these changes are undertaken in a slipshod 
manner to meet the hurry of business exigencies. 

As to the lessons of this fire, there were only 
two: one in respect to petrol storage, and one 
regarding the fire service. In matters of construc- 
tion, planning, and the like there was nothing new 
to be learnt. 

The Fire Brigade lesson was a positive one— 
namely, the demonstration afforded by the London 
Fire Brigade of what can be done in the way of 
rapid concentration of this force, and to what useful 
purpose this force can be put if ably handled, 
with the due co-operation of all the fire-fighting 
units and individuals concerned. We cannot re- 








On this page we publish a plan of the area affected 
by the fire, which it might be well to compare with 
lans previously illustrated of other fires in the 
Metronolis.* The lan is one Ly Mr, Charles E. 
Goad, M. Am. Soc. C.E., the well-known insurance 
topographist, who has kindly put it at our service, 
as in the case of earlier plans. It shows the 
character of the buildings, their location, and the 
adjoining risks, and the plan illustrates most 
mena a the character of the conflagration 
hazard to be found in the West Central district, 
anywhere between Ludgate-circus and Leicester- 


uare. 
at will be observed that the fire broke out to the 
rear of premises having a frontage to Long Acre, 
and their side elevation facing Chapel-place, a cul- 
de-sac some 20 ft. wide. Long Acre is a thorough- 
fare about 50 ft. wide at the point opposite 
the building in which the fire originated. The 
wind was from the north-east, and the tire spread 
mainly south-west, south, and south-east. The 
total frontage of the area affected on to Long 
Acre is only 100 ft., but at the back the dimension 
across the area affected by the fire is about 250 ft. 

* See ENGINEERING, vol, lxiv., page 716, and vol. Ixxiii., 
page 601. 
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to a depth of 150 ft. The fire was prevented by 
the brigade from gutting quite a number of build- 
ings at the corner of Upper St. Martin’s-lane and 
Long Acre, although some of these had their roofs 
damaged and were otherwise somewhat affected 
through the fire. Only in one instance, too, did the 
fire spread across Long Acre and do any material 
damage, and this was not what is termed a ‘“‘ direct 
spread,” but an overhead spread through falling 
embers setting light to the roof of premises opposite. 

As to the lessons regarding petrol, they are 
negative. Although we in no wise wish to 
infer that the outbreak was due to petrol, either 
directly or indirectly, the rapid manner in which 
the fire took hold of the buildings, and the spread 
of the fire, were certainly due to the general exist- 
ence of petrol in small or large quantities through- 
out the majority of the premises concerned. 

We shall, on a future occasion, probably enter 
into this question of the possibility of meeting fire 
risks more effectually than is at present the 
case in the motor-car show-rooms and workshops. 
It is obvious that this growing industry of motor 
works must in no way be handicapped by unneces- 
sary or complex regulations in the matter of petrol 
storage ; but we are under the impression that 
there are quite sufficient means at our disposal, 
both legislative and. technical, in order to reduce 
this matter of fire risk in the motor business to a 
reasonable one, and we shall take an early oppor- 
tunity of discussing both the legislative powers 
available, as also the technical remedies. One thing, 
however, is very certain, and that is that the ordi- 
nary building to be found in the West Central dis- 
trict is not, as a rule, suitable for the motor-car 
business, which should be conducted in buildings of 
higher structural merit from the fire-resistance point 
of view than those at Long Acre. The values at stake 
alone command this, but it is also a matter of import- 
ance to those whose vocation makes them neigh- 
bours to the motor-car concerns, which certainly 
bring with them, at present, a very material addi- 
tional hazard of fire for adjoining owners. 

The Long-Acre fire will probably stand in the 
annals of London fires as one of the best-handled 
of the last ten years, and at the same time it will en- 
force the necessity of duly considering the require- 
ments of new trades and the greater values at stake 
in certain districts, when the question arises as to 
how aid where such new trades are to be housed. 








NOTES. 
Tur New WestincHouse STEAM-TURBINE. 

In a paper read on Monday last before the 
Manchester Section of the Institution of Electrical 
Engineers, by Mr. W. J. A. London, A.LE.E., 
some particulars are given as to the construction of 
the new Westinghouse-Parsons steam-turbines. 
As has recently been shown in these columns, the 
ordinary Parsons turbine has a very much higher 
intrinsic efficiency than all other types, but this is 
accompanied by some drawbacks. Partial admis- 
sion being impossible, the high-pressure end of the 
turbine must of small diameter, and consist of 
numerous stages. Balance-pistons are necessary, 
since, to reduce the radial clearance to a small pro- 
portion of the length of the blades, it is advisable 
to arrange for the steam to flow in one direction 
only. The general result is a long turbine having 
a stepped rotor. In the new type described by 
Mr. London, it would appear that, with a view 
to improving the turbine mechanically, and re- 
ducing its cost of construction, some sacrifice of 
efficiency was deemed advisable. The turbine has, 
therefore, been built on the double-flow principle ; 
that is to say, the steam is admitted near the 
centre, and flows both ways parallel to the shaft. 
To keep the length down and reduce the propor- 
tions of the leakage loss, the central portion of the 
turbine is velocity-, instead of pressure-, com- 
pounded. The efficiency of t1is section is, of course, 
coereepondinn’y reduced, but as expansion on this 
system is only carried down to 60 lb., this lesser 
efticiency has reference to only a small portion—say, 
one-quarter of the total heat units available—so 
that the efficiency of the turbine, as a whole, should 
not be greatly affected, whilst the gain in compact- 
ness and simplicity is very substantial. 


Hieu-Texston TRANSMISSION WiTH CONTINUOUS 
CURRENTS. 

A very interesting example of electrical trans- 

mission is at present being carried out by the 

Société Grenobloise de Force et de Lumiére, who, 





after having considered several alternatives, have 
decided upon the adoption of the extra high-ten- 
sion continuous-current series system, in which the 
current is constant and the voltage varies aecord- 
ing to the power supplied. It is required to trans- 
mit 6300 horse-power from Montiers to Lyons, a dis- 
tance of about 112 miles, part of the power being to 
supply the 600-volt tramway system of Lyons, and 
the remainder to feed the existing three-phase 
system working at a constant pressure of 25,000 volts. 
The motor-generator sets for the latter purpose 
are reversible, so that, should it be necessary, the 
three-phase system can supply power to the con- 
tinuous-current circuit, and vice versd; and it is 
probably the first time that two generating-stations 
of such entirely different natures, and at so great a 
a distance apart, have been arranged so as to be 
capable of mutual assistance. The power-house at 
Montiers will contain, to start with, four 1600- 
horse-power sets, each consisting of a pair of 
dynamos driven by a turbine. There will thus be 
eight dynamos, each of which has an output of 
75 amperes at 7200 volts, so that when connected 
in series they will give 75 amperes at 57,600 volts, 
or 4320 kilowatts at full load. These machines 
are series wound with six poles, and run 
at variable speed corresponding to the load on 
the system, their maximum speed being 300 
revolutions per minute. The generating-station 
is of the simplest possible form; there is no 
switchboard nor any electric controlling appa- 
ratus, save one governor, which regulates the 
speed of the turbines, every dynamo being pro- 
vided with a simple switch, a voltmeter, and an 
ammeter. A lightning-arrester post at the entrance 
of the transmission line completes the equipment. 
The transmission line, composed of two wires, each 
9 millimetres in diameter, is carried overhead nearly 
as far as Lyons, where it is taken underground for a 
few miles by means of a pair of armoured cables. 
Another set of lightning-arresters is fitted at the 
point where the line enters the earth. At Lyons 
the primary continuous current is led into a sub- 
station, where it drives motor-generator sets, the 
low-tension current from which feeds the traction 
system at 600 volts. These machines have an output 
of 500 kilowatts each, and run ata constant speed of 
428 revolutions per minute. Generators and motors 
are designed with a view to a very high efficiency, 
this being expected to reach 94 per cent., and the 
total efficiency of the system at full load 88.5 per 
cent. In a second substation, common to the 
extra high-tension systems, both alternating and 
continuous, there will be at first two 500-kilo- 
watt motor-generator sets, each composed of a 
continuous-current machine taking 75 amperes 
at 7640 volts, working cither as a motor or 
generator, and coupled to a three-phase syn- 
chronous machine, also reversible in itsaction. All 
the continuous-current machines are so arranged 
that in future, if desired, they may be made to 
work at 150 amperes instead of 75, by means of a 
very slight alteration to the connections. This 
will allow their capacity to be doubled if the demand 
for power should justify it. The central point of 
the series of generators is earthed at Montiers, 
and the corresponding point of the motors at 
Lyons, so that the difference of potential between 
any point of the system and earth cannot exceed 
28,800 volts, or half the entire voltage of the 
system. The electrical equipment of the generat- 
ing and substations is being supplied by the Com- 
pagnie de l’Industrie Electrique et Mécanique, ot 
Geneva. 


Tue Murray Printinc TeLeGRApPH. 


There are very few mechanical devices in which 
more ingenuity has been expended than on writ- 
ing and printing telegraphs. As regards the 
former, much of this ingenuity seems somewhat 
misplaced, as the possible commercial importance 
of a writing telegraph is often greatly overrated. 
With respect to printing telegraphs, however, the 
extended use of the ‘‘ticker” and the Hughes 
system proves that a large field is open to any type 
of machine which, without undue complication, 
can be worked with reasonable speed over long 
lines. A great step forward in this matter is 
marked by a printing telegraph described in a 

per read on the 23rd ult. before the Institution 
of Electrical Engineers by Mr. Donald Murray. 
In this system a perforated tape fed into a trans- 
mitting machine at one end is reproduced as 


an exactly similar perforated tape at the other. | Go 


This latter tape can either be used for re- 





transmitting the message to a further station, 
or, if passed through a special form of type- 
writer, causes the latter to print the original 
message in plain type. A diegie wire suffices to 
operate the plant, and the speed of transinission 
attained has reached 150 to 200 words per minute. 
The apparatus has been in use for some eighteen 
months past on the Post-Office system between 
Edinburgh and London, and with five operators at 
each end 200 messages can be readily exchanged 
per hour over a single wire, and as many as 240 
under favourable conditions. With improvements 
since embodied, a still highcr speed is possible. 
The apparatus, with some minor modifications, is 
equally applicable to cable-work, since synchronism 
in the movements of the transmitting and record- 
ing-gear is unnecessary. It has already been 
successfully used on the 1200 miles of cable 
between Cornwall and Gibraltar. Each letter on 
the system adopted is represented by a combi- 
nation of positive and negative currents, the 
length of each impulse being variable. Represent- 
ing the smallest time for the current as unity, 
each letter is built up of five such units. It may, 
for instance, consist of a positive impulse lasting 
two units of time, a negative impulse lasting one, 
followed by a positive impulse of one unit dura- 
tion, and completed by another negative unit. 
The number of permutations possible in the 
arrangement of the units is thirty-two, but by 
appropriating two or more groups of five unit signs 
as ‘‘shift keys,” the number of distinct signs it is 
possible to transmit can be increased very largely. 
In practice, however, fifty-two type signs are found 
ample. It is not possible to make the construction 
of the apparatus intelligible in detail without 
the aid of drawings, and hence general features 
only can be dealt with here. The line is nor- 
mally closed on the negative side, a negative 
current passing then continuously from the trans- 
mitting to-the receiving station. This constant 
current at the receiving end is, by means of a 
relay and vibrator, broken up into a series of 
current impulses round an electro-magnet, the 
armature of which gives a step-by-step motion to 
the receiving tape, causing it to advance under a 
punching - magnet, which operates whenever the 
line transmits a positive current, and then 
only. This positive current passes only when 
a hole ao in the transmitting tape allows 
an oscillating needle at the transmitting ma- 
chine to pass through. The line remains posi- 
tive so long as a succession of these holes passes 
over the needle, but should one be missing, the line 
is instantly connected up to the negative side of 
the battery and remains negative till another 
punched hole comes into position. As long as the 
line is positive each step forward of the tape at the 
receiving end is accompanied by a motion of the 
punching-magnet there, but as soon as it is nega- 
tive this magnet is cut out of the local circuit. The 
net result is that each hole punched in the trans- 
mitting tape is reproduced in the receiving tape at 
the far end of the line. This tape is then used as 
a Jacquard card to select the desired type-key from 
the printing-machine, which can be operated at a 
speed of 150 words per minute. 








ReEFUsE-DESTRUCTION AT BROMLEY (KENT). — The de- 
structor at Bromley (Kent), which was put down by the 
Horsfall Destructor Company, Limited, of Leeds, forms 
one of a series of three in which the refuse is tipped 
directly from the carts into the destructor-cell without 
any intermediate handling or expenditure of labour. The 
other two are at Shot Tower Wharf, Westminster, and 
at Blackpool. The Bromley plant is the latest, and 
contains several improvements. The tipping - floor is 
approached either by an inclined road or by a steam- 
driven hoist ; the latter raises the horse and cart to the 
upper level. From the tipping-platform the cart is 
backed up to the feed-hole oF one of the three furnaces, 
the charging-door is opened, the hopper lowered into its 
place, and the cart tips its load bodily into the furnsce. 
The charging-door is then closed and the cart taken 
away. The whole of these operations take less than half 
a minute. The door, when closed, dips all round into « 
water seal, which prevents the escape of smoke and dust, 
and also prevents the door from being burnt out. The 
clinkering of the cell is effected from the front in the 
usual way. Each cell is capable of burning from 10 to 
15 tons of refuse per 24 hours. The hot gases serve to 
heat a Babcock and Wilcox boiler of the improved 
marine type, of 1700 — feet heating surface, and 
a working pressure of 120 Ib. per square inch. The 
boiler is capable of developing 250 horse-power. Tlic 
flues are carefully designed built, and between tle 
boiler and the chimney is fitted one of the Horsfa:l 
mpany’s patent centrifugal dust-catchers of the in:- 
proved Accrington type. 
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THE RATIONAL DESIGN OF MACHINE- 
TOOLS. 
To THe Eprror or ENGINEERING. 

S1r,—In your excellent leading article last week on the 
above subject we notice you instance the radial drilling- 
machine arm as typifying a bad case of neglect, resulting 
in the general adoption of a most irrational design. We 


have ourselves fcr a considerable time made the type of | 


arm which you mention in connection with the name of 
an American tool firm ; but we have recently put upon 
the market a new type, in which the spindle thrust is 
central with the arm, thus entirely eliminating side 
twisting strains, and ensuring that great rigidity so 
necessary since the introduction of the new high-s 
steels. sides this outstanding feature, the new form of 
arm and slide confers many distinct advantages over 
other types, of especial importance where high-s 
drilling is to be executed. 

As we may fairly leave the design to “‘ speak for itself,” 
we would only add that perhaps this is another case in 
which the manufacturer of this country is not so entirely 
out of date as pessimists would have the general public 
believe. 

Yours, &c., 
Raviat-DrRILL Makers. 

Halifax, February 28, 1905. 








THE GERMAN COAL STRIKE. 
To THE EpitTor or ENGINEERING. 
Sir,—Your issue of February 10 treats the German 
coal strike on pages 187 and 188, and refers several times 
to the pamphlet I have written to elucidate the question. 
[ request you to allow me to make a few remarks on your 


report, and regret that I come somewhat late with them 
on account of very urgent business during these last 
weeks. 


I am sorry to find that the author of your article calls 
mine a ‘lengthy ” report, but on perusal of his remarks 
I see that the pamphlet has not been lengthy enough to 
give him a full understanding of the situation, and to 
enible him to an unbiassed ju ent. 

The statement of the author that ‘‘the Coal Syndicate 
categorically declines to negotiate with committees, &c.,” 
shows him to be not well informed on the sphere of busi- 
ness of the Coal Syndicate. The syndicate does not deal 
at all with any labour questions, but only with the sale 
of coal, coke, patent fuel, &c., produced by its members, 
the mines of the district. Labour questions are managed 
by the individual mines, and to a certain extent by 
their association for general economic purposes, the 
Verein fiir die bergbaulichen Interessen, at Essen, whose 
authority in relation to the members is only based on the 
value of its counsels, not on any directing power. 

Your writer makes a serious mistake in thinking that 
the demand of house coal on the mine Bruchstrasse was 
only increased from 25 to 40 trucks a day; really, as I 
state in my pamphlet (page 7), the miners were not even 
satisfied as each seventh truck on the morning of 
January 7 was offered to them—that means 207 trucks 
instead of 25 in ordinary days. Besides, there was no 
“severe winter” as your author states, but very mild 
weather all this time. 

Further, where the writer says that the rejection of 
dirty coal in some case3 was carried out in an unfair way, 
I have only to refer to the speech of the Government’s 
Commissioner in the Reichstag a pages 24 and 
25), wherein he explicitly acknowledges that the rejection 
has, on the whole, been done quite fairly, and that 
members of the socialistic union were more severe as 
check-weighers than the mine’s employé3. 

Your writer may be fully confident that there are 
serious reasons for avoiding the English custom of ascer- 
taining the contents of each single truck; these reasons 
are given in the pamphlet, pages 25 and 26, and are based 
on the fact that our system works less severely on the 
men than fining. 

The prelates who have given subscriptions have formally 
declared that they did not take sides in the struggle, and 
clearly stated in their letters of transmittal that these 
funds were destined only for the assistance of the miners’ 
families, the same as the employers. have continued their 
measures for the benefit “of the miners’ families, &c., 
during all the weeks of the strike. 

Furthermore, your writer is wrong, and does not even 
keep within the bounds of courteous discussion in saying 
that the explanation for the late delivery of our letter is 
a ‘‘puerile answer to severe Press comments.” The 
printed demands of the ‘‘ Committee of Seven ” arrived 
at our office on Friday, January 13, at 6.40 p.m., and 
claimed an answer on Monday, the 16th, forenoon. Your 
writer speaks of a ‘‘ stipulated” term for our answer. 

This term. was stipulated by the leaders of the men, who, 
without giving notice, had struck work under breach of 
contract. Were they, according to your writer’s opinion, 

ally entitled to dictate terms, and besides, a term 
ing onJy one business day practically for the calling of 
‘committee of about forty members, and, furthermore, 
the discussion of fourteen claims ? I have until now 
{ no stress on the impropriety to dictate so short a 


9 


Aotemo 


:iter’s remarks, which I seriously regret. 
i hope these arguments will convince your writer ; he 
way, besides, feel sure that we had sufficient reasons for 


nding our registered letter by mail and not by ray or 
ust 


: our writer will now have seen that the upheaval 
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‘ivantages of which, by-the-bye, are not beyond all doubt and 4. Members of the Senate may record their votes | lock Wilson. Mr. C. J. O. Sanders, of the 
!on either of these days between 1 p.m. and 3 p.m., or! Trade, is to be secretary to the Committee. 


vording to the opini-n of many of your countrymen. 


m to others, and to strike themselves without giving | 
tice, but I have to point out these facts to refute your | 


was really organised and led not for economic, | 


The struggle forced on us meant that we must acknow- 


ledge the intrusion and perpetual’ interference of the 
Socialist Party with the settlement of the conditions 
of working. ad we conceded to the discussion asked 
for by the committee of seven, incessant war would have 
been begun, not to be finished before the thorough over- 
throw of our system of individual production. f 

I apologise for this new “lengthy ” report, but in con- 
sequence of the place held by your paper in technica 
literature I desire to give a full account of our reasons to 
your reacers. 
I am, dear Sir, yours faithfully. 


ONRAD ENGEL. 
Essen-Rubr, February 27, 1905. 
[We Norge og — r. Engel’s letter. We are 
aware that the Verein fiir bergbauliche Interessen— 
which we mentioned—and not the Coal Syndicate, deals 


peed | with labour problems. The reference to the Coal Syndi- 


cate in our introductory remarks should have been 
worded “members of the syndicate.” The German 
Commissioner did say that the system of ‘‘nulling” was, 
ont he whole, exercised in a fair way. But the system 
lends itself to arbitrary action, and we remember 
former official admissions to that effect. The men left 
the masters little time for deliberation ; we spoke of an 
“ultimatum ” for that reason. The word ‘‘ puerile” was 
Lacan 4 too strcng, but Mr. Engel does not explain, oven 
now, why the answer was not sent by a messenger. With 
such vast interests at stake it was desirable to adopt the 
moat ie means, and not to stand upon etiquette.— 
p. E. 








EXPLOSIONS ON SUBMARINES. 
To tHe Epiror or ENGINEERING. 

S1r,—On reading the coroner’s inquest concerning the 
recent explosion on a submarine I asked myself the fol- 
lowing questions:—Why were not the switch, and the 
mechanism it controlled, both of which admittedly 
sparked, covered with gas-tight iron covers, according to 
the ordinary precautions enforced by Government in coal- 
mines and powder-magazines, since the boat was at once, 
so to speak, a coal-mine (from the presence of explosive 
petrol vapour) and a powder-magazine? This step was the 
more obvious in that a previous accident is acknowledged 
to have happened two years ago and caused personal 
injuries. 

Why were there so many as 60 or 80 joints in the 
vipes leading from the petrol-tanks to the engine, when 
le moo would cuffice, and were these joints of the 
ordinary screwed and packed variety, which every engi- 
neer knows are very difficult to keep tight with petrol ? 

Believe me, yours truly, 

Geneva, Switzerland, February 22, 1905. 8. 








TRADE-MARK PROTECTION IN THE 


UNITED STATES. 
To THE Eprtor or ENGINEERING. 

Sir,—We have received an advance copy of the Trade- 
Mark Registration Act which has just passed the Legis- 
lature of the United States. 

Hitherto the trade-mark practice has been very chaotic, 
as a trade-mark could not registered unless used in 
commerce with Indian tribes or with foreign countries, 
and resident traders trusted to unwritten common law for 

rotection. The new law differs from the British in the 
ollowing points :— 

No foreign trade-mark can be registered until registered 
in the country of its birth. 

Only citizens of the United States, and citizens or 
subjects of other countries granting similar terms to the 
citizens of the United States, can register a trade-mark. 

Registration lasts for twenty years for the marks of 
American citizens. The marks of foreigners are onl 
registrable for the remainder of the period for which 
registration is granted in their own countries, but in no 
case for over twenty years. All registrations can be 
renewed at the end of the term, provided that in the case 
of — marks their home rights are correspondingly 
renewed. 

Foreigners registering marks must appoint some agent 
resident in the country as their representative, upon whom 
notice of proceedings affecting the right of ownership 
can be served; and the serving of notice on such agent 
shall be held to be equivalent to serving it on the owner 
of the trade-mark. 

The restrictions as to what can be registered are sub- 
stantially the same as in Great Britain, with this excep- 
tion—that any mark in use in commerce with the United 
States which hes been in exclusive use as a trade-mark by 
the applicant or his predecessors in business for the ten 
= ew preceding the passing of the Act can 

tered. 

The rules for hearing oppositions and appeals are a 
| great improvement on those in Great Britain, but in all 
| other important points the law of the two countries as 
| regards registration of trade-marks is substantially similar. 


ours truly, 
W. P. TuomPson AND Co., 
| Chartered Patent and re Agents, Liverpool and 


on. 
6, Lord.street, Liverpool, February 23, 1905. 











PROPOSED REFORM OF THE CAMBRIDGE 
** LITTLE-GO.” 
To THE Epitor or ENGINEERING. 


arch 3 





; Sir,—The proposals of the Studies and Examinations | Anthony Geor 
t for political, purposes. That does not, as your Syndicate in regard to certain changes in the previous | Millburn ; Mr. 
writer thinks, mean a ‘‘fight for trade unions,” the examination are to be submitted to the Senate on 


between 5 p.m, and 7 p.m. The controversy has chiefly 
turned on the pro; to abolish compulsory Greek, and 
it is mainly on this question that the issue will be 
decided. 

The secretaries of the committee in support of the 
recommendations of the syndicate will be glad to hear 
from non-resident members of the Senate who have not 
already intimated their intention of supporting the pro- 
posed reform. It is believed that amongst resident 
members of the Senate a majority will vote in favour 
of the new scheme; but the decision is largely in the 
hands of non-resident voters. As it is proposed to issue 
a final list of supporters shortly before March 3, it will 
be a convenience if additional names are sent to A. CO, 
Seward, Emmanuel College, Cambridge, as soon as 


possible, 
Yours faithfully, 

Henry Jackson, Trinity College, chairman of the com- 
mittee in support of the recommendations of the 
Studies and Examinations Syndicate. 

Joun Periz, Master of Christ’s College. 

V. H. Stanton, Ely Professor of Divinity. 


TWO-CYCLE MOTORS. 
To THE Eprror or ENGINEERING. 

Sirn,—Two years ago I had a motor-boat with two- 
cycle engine similar to that illustrated in your last 
week’s issue. As you do not mention any of the dis- 
advantages of this type, and recommend such motors to 
‘*amateurs who desire to be their own engineers,” a word 
to the unwary may be in season. 

1, There was usually difficulty in starting, much ad- 
justing of the petrol and air supply, and when the engine 
did start, it would, often as not, back-fire, and run the 
wrong way (though with reversing gear this does not 
matter). 

2. The poanmantion of petrol was simply enormous. 
This was due to the tendency of the incoming gas to take 
a short cut over the baffle-plate and out of the exhaust ; 
a large proportion of the charge being lost this way. The 
remainder was diluted with exbaust gases which had not 
been expelled, and a premature explosion or miss-fire was 
the frequent result ; a premature explosion usually pulling 
up the engine. As a rule, when running, an explosion 
took place every other revolution, a very heavy flywheel 
keeping things going. 

3. The slightest back-pressure pulls up the engine, so 
that a large tank must be provided for the exhaust. 

4. At each stroke a new charge is compressed in the 
crank-case. Unless very carefully fitted, this will leak 
out through the bearings of the crank-shaft. 

fh. An occasional explosion would take place through an 
oil-cup spraying its contents far and wide. This was 
specially trying to anyone happening to be bending over 
the engine at the time. 

6. The engine is very heavy for the power it gives out ; 
a mY — —— engine will = ee work, 

together, for a beginner in search of peace and quiet 
and a happy day bai river, I should say this t a is 
not to be commended. For one in search of Saueleten, 
fond of surprises, and careless as to whether or no he 
gets home that night, it may have its advantages. For 
myself, the best I can say for them ir, as an ancient 
historian wrote of the people he was describing, 
‘*Manners they have nore, and their customs are 
abominable.” 


R. Vere Laurence, Trinity College, 

H. Racxuam, Christ’s College, 

A. C. Sewarp, Emmanuel College, 
Cambridge, February 23, 1905. 


honorary 
secretaries. 





Youra, &c., 
. 


Furzefield, Littleworth Common, Maidenhead, 
February 28, 1905, 








Tue Boarp or TRADE CoMMITYEE ON THE TONNAGE OF 
Suips.—It will be remembered that in the two past 
sessions of Parliament a Bill was promoted by the Mersey 
Estate and Dock Board with a view of amending the 
law as to the tonnage of ships under which dues were 
charged at the ports and harbours of the United King- 
dom. The question had reference to the penpestan of 
the net to the gruss tonnage, which is largely influenced 
by the amount of space occupied by machinery, &c., 
usually deducted from the gross tonnage. The conten- 
tion was that the dock acconimodation necessary for a 
ship depended upon the dimensions of the hull, and that 
thus the dues should be chargeable on come such basis, 
whereas at present a cargo or intermediate steamer of the 
same size as a high-speed.liner may be required to a 
very much smaller rate than the latter because of yor Sg 
tions from the gross tonnage. Objection was taken to the 
Bill because it was felt that the subject should be 
dealt with not by a private Bill, but by an amend- 
ment of the general law, and a promise was then made 
that a committee should be appointed to consider the 
whole question. The President of the Board of Trade, 
in fulfilment of the promise, has now appointed the 
following gentlemen as a Committee to inquire into the 
operations of Sections 78 and 87 of the Merchant Ship. 
ping Act, 1894, in connection with the measurement of 
tonnage :— Mr. Andrew Bonar Law, M.P. (chairman) ; 
Profeseor John Harvard Biles, LL.D.; Captain Herbert 
Acton Blake; Hon. James Cleland Burns; Captain Alfred 
J. G. Chalmers ; Colonel John McAusland Denny, M.P.; 
Mr. Alfred Emmott, M.P.; Sir William T. Lewis; Mr. 
Lyster, M. Inst. C.E.; Mr. William 
arles J. Cater Scott ; Sir William Henry 


| White, K.C.B., LL.D., F.R.S.; and Mr. tomes Have- 


d of 
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SURFACE-CONDENSING PLANTS. 


Ar the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 28, Sir Guilford 
L. Molesworth, K.C.I.E., President, in the chair, the 
gen read was ‘‘Surface-Condensing Plants,-and the 

alue of the Vacuum Produced,” by Mr. R. W. Allen, 
Assoc. M. Inst. C.E. The following is an abstract of the 


PP he i - - 
he paper opens with a statement of the various factors 
—— in the production of —— igh the installation 
condensing apparatus in power ighting-stations, as 
applied to central stations for electricity supply. General 
questions which arise where the introduction of a‘condens- 
ing plant is under consideration in connection- with an 
existing electric generating-station are referred to; and 
the standardisation of ensing plants is su with 
a view to greater uniformity in design, in sizes of 
various capacities, as well as economy. Increased interest 
is now being evinced among engineers in the subject of 
the condensation of steam, owien to the introduction of 
the steam-turbine ; and the diffiéulty of obtaining reliable 
information on the subject led the author to carry out 
certain experiments, the results of which are given in 


the paper. ; 

The paper deals with surface-condensing plants only, 
and two series of experimental results are given, desig- 
nated as ‘‘Series A” and ‘‘Series B.” The results of 
Series A are from a condensing plant attaclied to a gene- 
rating station, consisting of three steam-driven generator 
sets of 365 kilowatts total capacity, the generators being 
chosen as nearly as possible to run at their respective 
ae 2. Lag coor varied ; — es Series 4 me 
rom 4 8 'y -desi; experimental plant capable o 
dealing with 3000 lb. of steam-per hour, constructed and 
run under conditions approximating very closely to those 
pertaining to surface-cond 8 directly connected with 
steam-turbines. 

A brief description of the construction of the surface- 
condensers is given, and algo the results of experiments 
made for determining the frictional loss of head in 
condenser-tubes in relation to the flow of -circulatin 
water through them. The use of reciprocating an 
centrifugal pumps for the circulating water is dealt 
with. Anarrangement introduced by the author, whereby 
the lower rows of tubes of a surface-condenser are sub- 
merged in the water of condensation, is described : experi- 
ments show that a gain in vacuum results from its use. 
The use of steam-driven and electrically-driven air and 
circulating-pumps is mentioned, and special reference is 
made to the Edwards air-pump and to the importance of 
water-seals on the air-pump discharge-valves, and all 
fittings on the air-pump or condenser. As a check on the 
satisfactory working of the pont, the author adopted the 
practice of calculating what he terms the ‘vacuum 
efficiency ”—namely, the ratio of the actual vacuum ob- 
tained to that theoretically possible in a space filled with 
water-vapour only, at the temperature of the condenser. 

The trials of Series A are then fully described. The 
amount of steam dealt with by this condenser varied 
between from 4500 Ib. and 7000 Ib. hour. All circu- 
lating and condensation water, and all fuel used, was 
carefully measured. Two tables of data are given—one 
referring to one generator set only at work with a load- 
factor ranging from 88 to 95 per cent.; the other to two 
generator sets at work with a combined load-factor rang- 
ing from 72 to 75 per cent. The range of vacua used was 
from 5 in. to 25 in. of mereury. Two di ms, plotted 
from the data in these tables, show the tion between 
the vacuum and each of the following items :— 

1. The temperature of air-pump discharge. 

2. The steam consumed by the condensing - plant 
engine. 

3. Indicated horse- power of the condensing - plant 
engine. 

4. Circulating water used per pound of steam con- 
densed. 

5. Steam per kilowatt-hour. 

6. Coal per kilowatt-hour. 

The unaccounted-for water losses in the whole cycle of 
— amounted to 4.5 per cent. to 7.5 per cent. of 
the total water evaporated by the boilers, even when 
every care was taken to reduce this loss to a minimum. 

Particulars are also given of the capital outlay and 
working costs of the plants, and comparison is made with 
non-condensing conditions, showing a ‘gain in favour of 
condensing. 

The trials of Series B ditfered essentially from those of 
Series A in bearing particularly upon the higher vacua 
required for steam-turbines, and involving the following 
items :— 

1. The area of tube surface of the condenser. 

2. The effect of the temperature of steam entering the 
condenser upon the vacuum produced. 

3. The possible vacuum efficiency and its relation to air 
—— into the a 

4. The heat taken up by the circulating water during 
transit through the tu 

5. The volumetric capacity of the air-pump per pound 
of steam cond per unit of time. 

The load dealt with by this plant varied between 
1500 Ib. and 3000 Ib. of steam per hour, and the tempera- 
ture of the circulating water supply ranged from 65 deg. 
to 85 deg. Fahr. The vacuum obtained ranged from 
264 in. to over 28} in. of mercury, and the vacuum effi- 
ciency obtained during the test was 98.5 to 99 cent. 

agrams given in the paper show the relation yore 
the vacuum and the quantity of circulating water per 
pound of steam condensed prod end hour, for various amounts 
of steam in the same lenser ; while the tables give 





other information bearing on the subject. 
The author then gives illustrations of existing installa- 
where such higher vacua are used ; 


tions of various ki 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
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line represents a market. day, and each horizontal 


line represents 1s. in the case of tin plates, hematite, Scotch, sn@-Cleveland iron, and 1l. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 lb. to 801b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 


Tin plates are per box of I.C. cokes. 


and the paper concludes with a description of the vacuum 
gauges in use, and of the kinds which were found to be 
most serviceable, accurate, and simple in construction for 
the class of work under investigation. 








Tue Institution or Civin Enctneers: STUDENTS’ 
Meetinc.—A meeting of students of the Institution of 
Civil Engineers was held at the Institution on Friday 
evening, February 24, Mr. G. M. Lawford, M. Inst. C.E., 
in the chair, when the following two papers were read :— 
‘*Morecambe Sewerage: Met of ving a 15-In. 
Cast-Iron Sewer under the London and North-Western 
Railway,” by Mr. F. D. Flint, Stud. Inst. C.E.; and 
‘*The Reconstruction of Bow Bridge over the River Lee,” 
by Mr. H. M. Rootham, Stud. Inst. C.E. The readin, 
a the papers was followed by a discussion, in whic 
Messrs. A. E. Snape, B.Sc., W. I.. Jenkins, D. R. 


Bennett, F. E. Apted, A. Trewby, B.A., H. W. Fitz- | 12,258, 


Simons, B.Se., L. T. Grace, F. O. Medworth, H. O. 
theridge, and J. W. M. Topley, Studs. Inst. C.E., 





E 
took part. 


| Our Coat Propuction.—The output of coal in Great 
Britain and Ireland last year beat the record ; the total 
production of the twelve months having been 232,411,754 
tons, or 2,087,489 tons more than in 1903. Of the 
232,411,784 tons representing last year’s output, English 
collieries contributed 161,339,059 tons, Welsh collieries 
35,514,079 tons, Scotch collieries 35,453,009 tons, and 
Irish collieries 105,637 tons. The total number of persons 
employed in the coal-mining industry last Fl in the 
| British Islands was 847,553, of whom 681, were at 
'work underground, and 165,890 on the surface. The 
number of = er in 1903 was 842,066. The 
princi ish, , and Scotch coal-producing 
counties attained the following output last year :— 
Durham, 36,154,273 tons ; pene 30,340,017 tons; 
Yorkshire, 28,835,279 tons ; Lancashire, 24,057,735 tons ; 
Lanarkshire, 17,192,768 tons; Derbyshire, 15,078,'°0 
tons; Staffordshire, 12,708,518 tons; Northumberland, 

354 tons; Monmouthshire, 11,209,622 tons ; Not- 
tinghamshire, 8,918,170 tons ; Fifeshire, 6,586,154 tons ; 
| Ayrshire, 4,079,722 tons ; Warwickshire, 3,486,606 tons ; 
and Cumberland, 2,119,382 tons, 
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THE TRIPLE-SSCREW TURBINE-DRIVEN CUNARD 


BROWN AND CO., 


CONSTRUCTED BY MESSRS. JOHN LIMITED, 


AT THE 


LINER “CARMANTA.” 


CLYDEBANK WORKS, N.B. 








Tue illustration above shows the Cunard liner | early part of 1886, aud then only by the appointment 
Carmania immediately before her launch on Tuesday, | of one man, Mr. John Burnett, to compile statistics 
February 21, from the Clydebank Works of Messrs. | relating to trade unions. No further development 
John Brown and Co., Limited. This — =s — took place for ee years, = + gtr . 
ship to the Caronia, of which we have already pub-/!now constituted, was established, with a staff o 
lished several. illustrations (see pages 188 and 260 ante), | officials, and the publication of the Labour Gazette com- 
and is in all respects similar to that ship, the only | menced. Subsequently a series ——— were ag 
difference—an important one—being that the Carmania | the whole set to the sg time er i — 
is to be fitted with turbine machinery, instead of | collection, covering nearly every aspect of the Labour 
reciprocating engines as in the Caronia. The three | Question, valuable not only to the Britisher, but to 
propellers operated by these turbines are clearly shown | the whole reading world. ¥ ‘ :' 
- the a - oe a being ae The second ——- Mg yp No aM 

1ere is no outboard shaft, so that the engineer can at | wages, earnings, and con y 
all times inspect the bearings, while the bossing out j agricultural labourers in the United Kingdom, is = 
of the ship adds enormously to the: strength, and |of valuable information, relating to the past as we 
reduces a possibility of wale. The Sante of | as to the present time, largely illustrated by statistical 
this stern structure, like the bottom of the ship, has tables and charts, with a map of the United King- 
been hydraulically riveted, and a full suggestion of dom. It is, indeed, the most ge —— 
ae a ge le ~ ae. a = report ~ beer =e 7 fess = a 
udder, it will be seen, is of the balanced type, the weig as a permanent value. eC 
being 25 tons, while the bossing out of the stern above | general trend of improvement in the condition of the 
it, for the reception of the steering-gear, is clearly | working classes has affected the sons of the soil, the 
indicated. The vessel as she stands in the ways repre- peer to experience = effect of —_ Saenene trade 
sents a weight of 13,500 tons, and the ultimate weight, | and increasing wealth, in so far as their status, 
when the ship leaves Liverpool, will be 29,800 tons, | earnings, hours of labour, and conditions of —e- 
the draught then being 32 ft.. The length, we may | ment are concerned. The earliest figures given relate 
add, is 678 ft., the dems 72 ft., and the moulded depth | to 1850; had the starting-point been 1840, still greater 
4 the — deck 52 ft.; but above this there are | progress — have eee ot but as Toya the 
three other decks. The keel of the Carmania was | average cash wages in 1850 are given as 5s. 104d. in 
laid on May 17 of last year, so that only 94 months | Ireland and 9s. 34d. in Englandand Wales. The ae} 
have been required to bring her to the launching stage, | figure may represent the cash wages on the selec 
and the fact that there has been worked into the | farms at that date, but in the villages of Somerset- 
Structure an average of 1420 tons of steel per month|shire the best farm hands were only paid 9s. per 
cstalie aed splendid resources of the Clydebank | “Sanaee oe oi iets aiaae 
‘stablishment. a e us e of engage 
| the North of England, Wales, and Scotland is still b 
|the year for farm servants ; for the unmarried with 

INDUSTRIAL NOTES. board and lodging, for the married with cottages on or 

Tue Labour Department of the Board of Trade | near the farm. The above applies, as regards the 
eem determined that their labour reports and | North of England, to Durham and Northumberland ; 

tatistics shall not lag behind those of the United |in other northern counties the hiring is by the year 
States. The department was not created until the | for unmarried persons, by the week 














or the married. | land, in County Down, 13s. per week. 








In other parts the engagements appear to be mainly 
hiring by the week, or for longer periods those in 
charge of animals or other special work. It is said 
that throughout the greater part of England and 
Wales the custom of Gates and boarding men in 
farm-houses has ceased to exist. The custom of hiring 
at fairs is also dying out, but in Scotland, the North 
of England, the North of Ireland, and some districts 
in North Wales the system is still in vogue. 

The system of remuneration varies greatly in dif- 
ferent parts of the United Kingdom, but time pay- 
ment in cash is fast becoming the practice in most 
districts. In the case of those hired for long periods, 
there are extras for hay and corn harvests ; in weekly 
hirings there is extra for overtime or piece-work. 
Allowance in kind prevails in some districts-—cottages, 
fuel, potatoes, and garden produce chiefly, and in some 
cases skim-milk. In the eastern, southern, and south- 
| western counties piece-work, and extras at harvest 
|time and in the lambing season are general. In the 
matter of wages, Scotland stands first as the highest 
average —namely, 19s. 5d. per week ; Wales is next with 
1178, 7d., then England, with 17s. 5d., and then Ireland 
| with only 10s. 9d. per week. Since 1898 wages have 
| advanced in Scotland by 6.9 per cent., Wales, 6.6 per 
| cent. ; Ireland, 5.7 per cent.; England, only 4 per 
}cent. If all sections of agricultural labour are aggre- 

ated and the average drawn, Scotland still stands 
first, England second, Wales third, and Ireland still 
|last. In Scotland and parts of Wales lodging and 
| board slightly reduce the average, but the difference 
lis not so great as might be expected. The rates of 
| wages increased mainly from 1898 to 1901. 

The rates of wages differ in various counties, as do 
also the conditions and modes of remuneration as 
|regards extras. The highest averages of agricultural 
wages are near to the large industrial centres ; but 
even in these localities there is no uniformity. The 
highest averages were in the county of Durham, 
22s. 6d.; in Wales, in Glamorganshire, 2ls, 3d.; in 
Scotland, Lanark and Renfrew, 22s. 2d.; and in Ire- 
It would seem 
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that in England, Wales, and Scotland coal-mining 
was the chief factor in raising the rates. The lowest 
averages were in Oxfordshire, 14s. 6d.; but the cash 
wages only amounted to lls. or 12s. per week. The 
counties where wages were the next lowest were 
Norfolk, 15s. 3d.; Gloucestershire, 15s. 5d.; Suffolk 
and Dorset, 15s. 6d. per week ; cash wages, lower. In 
the vicinity of mines or towns wage were higher than 
in the purely rural districts; this is especially the 
case in ety Herts, Kent, Northumberland, Surrey, 
and Warwickshire. In two of these counties mining 
is carried on very largely, and still wages are low. In 
Wales, Caidiganshire represented the lowest rates— 
cash wages, l4s. 6d.; with extras, 15s. 6d. In the 
more northern portions of Scotland cash wages were 
lower than in other parts, but the average was much 
higher than in England and Wales, and the labourers 
had other advantages. In the lower-paid counties of 
Ireland cash wages ranged from 8s. 9d. to 10s.; but 
here, again, there are local advantages which favour 
the labourer. But it is considered that the position 
of the agricultural labourer in Ireland is worse than in 
England, Wales, and Scotland. There is, however, a 
larger amount of small farming in Ireland, the small 
holdings being worked by the family. In a table there 
are given the ratios of wages over a series of years, in 
decades from 1850 to 1900, then to 1903. In England 
and Wales the proportions were, in 1850, 64 per cent., 
advancing by about 10 per cent, each decade to 1880, 
falling from 91 per cent. to 90 per cent. in 1890, rising 
to 100 in 1900, and to 101 in 1903. In Scotland wages 
went up from 50 to 100 pretty regularly up to 1900, then 
to 103 in 1903. In Ireland the proportions were 56 in 
1850, 100 in 1900, then to 101 in 1903. The ratio of 
progress was greatest in Scotland and Ireland re- 
spectively. The am gn be age represent selected 
farms in all cases, but probably the result would be 
nearly the same over a wider area. 

An estimate of the value of food consumed weekly 
by families is also given, from which it would appear 
that Scotland stands highest, at 15s. 24d., England at 
13s. 64d., and Ireland at 10s. 53d. per week. This 
includes the value of home produce in gardens or 
allotments. Rents in England and Wales range from 
Is. to 2s. per week—the average being about Is. 6d. 
per week; in Ireland, generally, ls. per week; in 
Scotland from 3/. to 5. per year. But the value in 
all cases depends upon the garden space to each cottage. 
In any case, the above estimate leaves but little for 
clothing, for school fees (when they are pid), for 
benefit society payments, and still less for beer. If 
the standard of living were higher, if the families were 
well housed and clothed, these further advantages 
would be felt by numerous trades, such as boot and 
shoe makers, tailors, hosiers, producers of cotton 
fabrics, cabinet-makers, and all grades of the building 
trades. The internal trade of a country depends upon 
the means and well-being of the masses of the people, 
and not upon the riches of the few. The external 
trade is also largely affected, less by what we export 
than by what we import ; for the latter is mainly for 
internal consumption. But as imports have to be 
paid for, the surplus home productions have to be 
exported in payment, or part payment, as the case 
may be. Viewed from this aspect, the increased earn- 
ings of the agricultural labouring population is of vast 
importance to the community. Their prosperity tends 
to increased prosperity among all other classes, and 
especially in alt sectionsengaged in productive industry. 
This is, indeed, reflected in the report before us, for 
in some cases the value of labour has increased by 50 per 
cent., others by 44 per cent.; others, again, by 35 per 
cent. in the instances given. 





The legal position of trade unions is becoming more 
and more complicated, and the security of their funds 
more difficult. The Taff Vale case, the Denaby Main 
case, and the South Wales Miners’ stop-day case 
have rendered the funds of the unions insecure by 
reason of the action of those in authority, either of 
the councils and proper officials, or of the local repre- 
sentatives. 
awaits them in consequence of the political action of 
the leaders and members of the several councils of 
some of the unions. Recently many of the unions 
have become affiliated to the Labour Representation 
Committee, and levies have been imposed in support 
of that body. The memters of the Amalgamated 
Society of Railway Servants were the first to kick 
against such levies, and this has been followed by 
some of the miners in South Wales. The opposition 
complain that the funds so raised are not strictly 
within the domain of a trade union, and that the rules 
do not sanction the levies. The matter will doubt- 
less be brought before the Courts, when an authori- 
tative ruling will be given. The question would seem 
to be whether a levy carried by a majority in a union 
could bind the whole of the members to contribute to 
a fund the objects of which are outside the scope of 
trade unionism. It is a question which will raise the 
issue of trade-union objects, and the right of members 
to interfere and resist in certain cases. Already a 


Another, and perhaps greater, danger b 





case has been decided in the Scottish Courts by an in- 
junction, granted upon the claim of certain members 
in the case of a strike which some of them repudiated. 
In the new case the issue appears to be outside of 
trade unionism. 





The appeal case of the South Wales Miners’ Federa- 
tion against the decision given in favour of the 
Glamorgan Coal Company in respect of the ‘‘stop- 
day” dispute was resumed in the House of Lords on 
Friday in last week (February 24), before the Lord 
Chancellor and Lords James of Hereford, Macnaghten, 
and Lindley. The main question before the Court was 
whether or not the Miners’ Federation acted mali- 
ciously, or merely in the execution of their duty, in 
advising the members of their union to abstain from 
work with the view of restricting the output of coal 
at certain times, in order that the price of coal should 
not be depressed. Counsel for the Miners’ Federation 
stated that the facts were not in dispute, and he con- 
tended that the question really at issue was whether 
the Federation acted maliciously. He occupied the 
whole time of the Court in citing authorities on the 
principle involved, and also with respect to just cause 
and excuse. When the question of malicious intention 
arises, it opens up a long vista of possibilities ; but the 
term ‘ nadlelous ’ has a wide but rather definite mean- 
ing inlaw. It might not be with ‘‘ malicious intent ” 
as popularly understood, but only in the technical 
sense defined by the Courts. 


The Labour Disputes Bill has a fair chance of dis- 
cussion in the House of Commons through the instru- 
mentality of the methods now pursued in the ballot 
for places for Members’ Bills. hether the measure 
will get beyond the second reading stage this session 
is doubtful ; but in view of the proximity of a general 
election, the Labour Members regard a second reading 
as certain. But even if the Bill goes into Committee, 
it is very doubtful whether the object aimed at will 
be achieved. What lawyers call the status quo ante 
can omy | be realised by the measure. The condi- 
tions have been changed by the decisions of the last 
few years. Labour leaders seem to demand individual 
responsibility, not collective responsibility, only col- 
lective advantages. Will they get the one without the 
other ? 








The industrial situation in Russia continues to 
be most grave, more especially in the Polish pro- 
vinces. To what extent political causes enter into 
the present agitation it is difficult to determine, but 
apart from politics, the position of affairs is enough 
to inspire serious anxiety. The strike movement 
seems to have spread to nearly all industries, and to 
have revived in St. Petersburg and Moscow, as well as 
in other centres more or less remote from the capital. 
The men appear to have come to the conclusion that 
the concessions made are only intended to tide over 
immediate difficulties, instead of being dictated by a 
sense of justice, and intended to be permanent in 
character. The strikes in all the chief industries 
have been serious enough, but those in connection with 
the railways and general transport service are the 
most serious, especially in view of the situation in the 
Far East, and the difficulties in the way of supplying 
the vast Russian army with stores, food, supplies 
of ammunition, and other necessaries for a pro- 
longed war with Japan. The shooting of the strikers 
and the arrest of their leaders do not appear to realise 
the intended effect of suppression, and employers seem 
to be of thatopinion. 1f the men and their employers 
could only be brought together to discuss the situa- 
tion, most likely the industrial disputes could be 
settled. But the Government appear to see in every 
movement a desire to revolt; they treat meeting 
together as an act of treason. The action of the Tsar 
and his advisers is political to the last degree, even if 
the concerted action of the men were not. In such cir- 
cumstances repression and resistance constitute the atti- 
tude of all parties. The political side is represented 
some of the nobles and the students, the social 
side by the strikers. Order does not reign at Warsaw 
or elsewhere at present. 





This is pre-eminently an age of associative effort. 
In no part of our history have associations of 
numerous kinds been so many or so active, not even 
in the old Chartist times, when so many abuses had to 
be exposed and denounced, and so many reforms advo- 
cated. Trade unions at that date kept well within 
their own domain; the widest effort ever then made 
was towards a federation or consolidation of the trades. 
Now we have powerful and wealthy trade unions, a 

meral federation of trades, the annual Trades Union 

ngresses, with a permanent Parliamentary Com- 
mittee, and a Labour Representation Committee, be- 
sides numerous trades — labour councils throughout 
the length and breadth of the land. These are exclu- 
sive of socialistic bodies, and of various organisations 
for housing the working classes, and of other political 
associations. Now there has been formed an Interna. 





tional Association for Labour Legislation. The exact 
scope of the association is not very clear, but the 
official staff is most limited —a president, trea- 


surer, secretary, and committee of six members. !n 
what way the association is to promote international 
legislation is not very clear. It is quite possible that 
its action may be embarrassing, as likely, indeed, 
as that it will be advantageous to labour. As 
regards mining legislation, the International Miners’ 
Congress will look after that. As regards the tex- 
tile trades, only those connected with them know 
in what directions legislation is needed. In the iron 
and steel trades, and in the engineering and allied 
industries, expert knowledge is required, and no one’s 
name is mentioned in connection with the new associa- 
tion as having any such practical knowledge. It is 
worse than useless, it is positively mischievous, to 
multiply associations unless there is some real neces- 
sity. We have too many at the present time ; energy 
and money are wasted by such multiplication. 





There was no material change in the position of the 
iron and steel trades in the Midland ‘districts at 
last week’s markets. Business was lagging generally, 
as though users’ and merchants’ requirements were 
eatisfied, or were in expectation of easier prices. It 
was the same in the Lancashire districts. The indica- 
tions of a revival of activity were scarcely so bright, 
and yet there are prospects of much greater activity 
in the engineering, shipbuilding, and dilied industries, 
and also in the smaller branches dependent upon iron 
and steel. 

Sir Michael Hicks-Beach, M.P., chairman of the 
South Wales Conciliation Board for the coal trade, to 
whom was referred the question of a reduction in 
miners’ wages of 3? per cent., decided against the coal- 
owners and in favour of the men. The wages of the 
colliers will therefore remain the same for the cur- 
rent three months, the period in dispute. 

The strike of miners at Messrs. Charlesworth’s col- 
lieries, near Rotherham, decided last week to con- 
tinue the strike, the terms offered by the firm being 
rejected by 570 to 13. 

It is reported that some colliery firms in Lancashire 
have decided to employ women and girls to work on 
the pit-brows in the place of men. The practice was 
being largely discontinued, except at Wigan; few have 
been employed of late years, and the number of female 
workers was decreasing. 





Some 5000 workmen employed in the various car- 
riage factories and workshops in Paris are on strike by 
reason of the refusal of the employers to consider and 
redress their grievances. 

The telephone workers have resolved to form a 
union. They number, it is said, about 9100 persons, 
of whom 3500 are in London alone. The men seem to 
think that the purchase by the Government, or the 
arrangement by which the telephone system will be 
taken over in 1911, will not be to the advantage of the 


workers, by which time they will number 20,000 
persons. The union is intended to watch over their 
interests. 





The London members of the Amalgamated Society 
of Carpenters and Joiners have been protesting against 
the decision of the London County Council to limit the 
age at which foreman and overlookers are engaged to 
thirty-five. It is pointed out that such responsible 
men scarcely get the requisite experience at that age. 
It seems strange that the body which, above all others, 
professes to aim at being the model employer should fix 
a limit for that class of responsible servants at so early 
an age. A celebrated professor has been saying at 
Manchester that the age for professors should be fixed 
at forty. All Professor Huxley’s best work was done 
after he was forty years of age. 





The problem of the unemployed is not solved yet ; 
indeed, according to the Social Democrats who met in 
Trafalgar-square on Saturday last, it is as acute as 
ever. The Memion House Fund, it seems, has been 
exhausted. The Daily News West Ham Fund ex- 
ceeded the 12,0007. asked for, but distress there is 
still general and acute. 

The attempt of the General Federation of Trades 
to effect a settlement in the Nottingham lace trades dis- 
pute has failed. The advice of the deputation to take 
a conciliatory course, and to approach the employers 
again, was resented. At a meeting of the men it was 
decided to resist the reduction. 





The Government workers at their conference last 
week demanded that a Select Committee of the House 
of Commons be appointed to inquire into the cost of 
administration and the difference in cost between 
contract and Government work. Both these subjects 
are well worthy of inquiry, not only in the interests 
of the workers, but of the whole community. The tax- 
payer has the right above all things to be protect: d ; 
= workers complaining are part of the taxpaying 
public. 
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LEA’S ELECTRIC-LIGHT PENDANT. 


We illustrate below an ingenious form of electric- 
light pendant, which has recently been put on the 
market, and which ought, from its simplicity and 
handiness, to prove useful to anyone requiring a 
movable light. It is the invention of Mr. Henry Lea, 
of Messrs. Henry Lea and Son, consulting engineers, 
Birmingham, and seems specially adapted for drawing- 
office work, where it is frequently an advantage to 


be able to bring the light close down on a board. | 
It is, however, well adapted for many other pur- 


poses, particularly for lighting machine-tools where 
very accurate work is done. 

The arrangement, as will be seen by our illustration, 
Fig. 1, consists of a tube which is hung from a bali 
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upported on a ring bracket, which latter may be 

ried in a variety of ways. The method we illus- 
trate is one in which a bracket, is fixed to the wall 
above the spot where the light is desired, and the tube 
is hung from this bracket. A wall plug above the 
bracket onables the current to be led by a flexible con- 
nection to the fitting. According to another method, 
the tube is —— in front of a window by two side 
brackets, the brackets being fixed to the window fram- 
ing. In both cases the hanging tube is extended beyond 
the ball that forms the hinge, and there has a balance- 
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jhanging rod and the lamp. There is an exten- 
sion tube, which fits inside the first tube mentioned, 
and on this extension tube the lamp and shade are 
fitted. There is enough friction between the ball and 
| the ring to keep the rod and lamp in any required 
| position, even with the extension tube drawn out to 
| the full. 
| By means of the links, which are seen directly above 
| the lamp, and are shown in detail in Figs. 2: and 3, 
| the lamp can be placed at any angle, so as to direct 
the light wherever it may be required, as, for in 
| stance, into a hole that is Fad bored out in a lathe. 
| The fittings are made in four sizes, the largest size 
being suitable for workshop use. The smallest size 
—No. 4—is designed for office purposes, and is there- 
fore much lighter and more ornamental than the other 
sizes. Each fitting is sent out with wire complete, 
and with three card-board shades for the lamp-holder. 
The manufacturers of the apparatus are Messrs. 
Player and Mitchell, of Cambridge-street, Birming- 
| ham. 








PAYNE'S POSITIVE CLUTCH. 
WE illustrate above a form of clutch which has 
been designed and constructed by Mr. C. Payne, of 
| Cranbrook, Kent, with a view to meeting conditions 
in which the ordinary friction-clutch is not applicable, 
and where, on the other hand, the older claw-clutch is 
too violent in its action. Our illustrations show the 
clutch applied to a Y-grooved pulley, Fig. 1 being a 
longitudinal section through the shaft, and Fig. 
a section on the line X X of Fig. 1. The clutch is, of 
course, equally applicable to a flat pulley or a geared 
wheel. The construction is as follows :— 

The pulley (or gear-wheel) A revolves loosely on the 
boss B, which is keyed to the shaft of the machine to 
be driven, and forms the body or main part of the 
clutch proper. The part B is provided with pawls C 
which slide in siots, as shown. Revolving loosely also 
round B is the ring R, which is provided with recesses 
E to receive the pawls C. The ring R fits into a cir- 
cular rebate on the pulley A, and has, formed on it, 


bo 





the clutch, by which the wer is transferred 
to the pulley through the medium of the volute 
springs V. It will be seen by Fig. 2 that these 
a at their larger ends fit into recesses in 
the pulley A, and therefore do not cause friction by 
rubbing on the clutch-ring. The outer extremities 
of the pawls are chamfered, and a slight additional 
recess, shown at F in Fig. 2, is made in the clutch- 
ring. This recess not only assists the engagement 
of the clutch, and permits it to drive in either 
direction, but also enables either part to overrun the 
other, or run free, and materially assists the clutch to 
pick up its work. The pawls of are operated by the 
toggle-armg T and the sleeve J ; the latter sliding on a 
tether ine on the shaft. The sleeve is acted on b 

the collar K, and the pawls are kept up to their wor 

by the spring S, which acts against the fixed collar M, 
secured to the body of the clutch B, while the pulley 
receiving the power is retained in place by the lock- 
nuts D. A dust-cap H, Fig. 1, secured by screws 
tapped into the body of the clutch, is fitted as shown. 
This cap is preferably made in halves, and is recessed 
to fit a corresponding projection on A, thus excluding 
‘dust and dirt when working in ex positions. A 
ball-bearing may be fitted to A if desired. One advan- 
tage claimed for the clutch is the absence of end- 





Weight attached, which supports the weight of the thrust when it is in operation. The clutch can also 
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be laid bare for examination or repairs by simply re- 
moving the dust-cap H. This clutch seems well 
adapted for light machinery, on which, we understand, 
it has been thoroughly tested. We understand also 
that a large one is now being constructed and will be 
shortly tried on heavy shafting. 








Pockxet-Boox.—The Wolseley Tool and Motor-Car 
Company, Limited; of Adderley Park, Birmingham, and 
32, Victoria-street, London, have sent us a ‘‘ pocket-book 
for automobilists,” containing mileage charts and useful 
memoranda concerning routes, hotels, garages, and 
matters interesting to motorists. It also contains a policy 
of life assurance for 1000/. with the General Accident 
Assurance Corporation, Limited. 





Tue Mvnicrrat Year-Boox.—Whatever may te one’s 
opinion on the general question of municipal trading, this 
look is indispensable to all interested in social politics, 
because the advocate of municipalisation will find 
evidences of success, while the severe critic of extended 
activity by local authorities may find other evidences 
which seem to prove that the ambition of local ies is 
being unduly Te The editor, Mr. Robert Duncan, 
bas a very intimate knowledge of municipal work, and in 
this annual has succeeded in arranging the ramifications 
and results of the various enterprises of municipal authori- 
ties in an admirable manner. The work is divided into 
18 sections, dealing generally with local bodies and their 
functions, and also, under separate headings, with water 
supply, gas supply, tramways, electricity supply, housing, 
markets, calapente, baths, education, libraries, ceme- 
teries, refuse and sewage disposal, &c., while appended 
are Government statistics as to local taxation and the 
general resultsof municipal trading. There are also given 
tables of the municipal rates, and finally a record of 
the institutions and societies devoted to the furtherance 
of municipal affairs. The book is published by Edward 
Lloyd, Limited, Salisbury-square, London, and the price 
is 3s. 6d. net. 





Rattway MatnTenAnce.—The expenditure of the 
twenty-four principal railway companies of England, 


two projecting portions, in which are the recesses E. | Wales, and Ireland in the maintenance of their way and 
These projections also form the driving-arms of| works in the second half of 1904 compared as follows 


with the corresponding expenditure in the corresponding 
period of 1903 :—- 


System. 1904. 1903. 
£ £ 
aa ee 15,917 14,598 
Central London - s 4,921 4,922 
City and South London... 1,630 1,686 
Great Central .. és ea 151,831 148,247 
Great Eastern. . 296,467 284,269 
Great Northern = és 227,344 230,732 
Great Northern (Ireland) .. 58,679 60,979 
Great Southern and Westera 102,279 92,768 
Great Western oi ; 25,3438 722,814 
Lancashire and Yorkshire .. 272,768 283,110 
Brighton - = oe 171,352 171,369 
Tilbury .. ; 19,687 18,089 
North-Western 802,127 816,473 
South-Western 266,270 263,715 
Metropolitan .. * 34,014 30,568 
Metropolitan-District 11,578 13,621 
Midland .. as : 498,431 2,887 
Midland Great Western 40,370 42,676 
North-Eastern és 579,182 4 
North London.. os 18,734 20,213 
North Staffordshire .. 49,308 55,106 
Rhymney > 11 107 12,785 
South-Eastern. . 223,489 217,506 
Taff Vale t 86,792 33,870 
Thea te expenditure of the twenty-four systems in 


the second half of last year was ingly 4,619,520/., 
" a with 4,603,476/. in the corresponding period 
o! 3 
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[34.] in the tool-room foreman’s office, 
NOTES ON aS WORKSHOP Toots. yt rng for which could be 
f wi! y Ena a ne Se action lic’: teebajcins’ Sabie SD <stiins 2 eiete 
By R. Dovenas T. Hear, M. Inst. O.E., M.I. Mech. E. Rien tte nes | Number ; Description ; Maker; 
Serre erate eee eee Size ; Date Received ; Card Num. 
com ae 265.) SE eee Se | ta ber; Transferred to ; q 4 
Tax tool-room must a * a AP in conjunction with IID... tic kates eiewen conan To your requisition ...........+++seeeee sees | uhuue Go arectionare. 
the tool-stores ; they have quite distinct functions. The} Cost of tool..............ceseeseeeeeeeeaees NONE 2 vnnce nite SUCReeee | (1) numerically, and (2) class of 


tool-room and the tool-stores should be under the direct 
supervision of the assistant works superintendent, but 
each must have its own foreman. 

The foreman of the tool-room has control of the whole 
of the machine-tools in the works so far as repairs, &c., 
are concerned, the making of tools, jigs, templates, gauges, 
and all special appliances ; whilst the foreman ins r, 
or gauger, has c of the tool-stores, stand shop 
drawings (which should be kept in the tool-stores), and the 








special tools, jigs, templates, gauges, &c., kept in these 
stores. 
The works copy of the machinery ledger should be kept 
[32.] 
Toors, 
Toou REQUISITION. Dept....... Date...... | 
CR a oo Sans cccusccndecserce cette? SN Ws cciatess 
DOGOPIGUON 22... cv ccc cccccvesccccccccncescceveceecscsceesecoee 
ie cn ici dit caliaweee eritenvahtene 
» _ catalogue reference 
Special requirements <....... 
SPIE a. Si chests sd eatadids on 0resh scaderares 
OSS Sie als eich ie Ne LIE So tg Birk A de Se a Biker Pa 
Feeds SE cote cs sree v8O0b0s Cad thietne chat ebenavee segs peened 





IE 0635 <padace+nnapod<¢seregees caress ‘04 

Manager. 
I Shia aie eas as ts sites us beeFed er Wen sevesectecen 
ETL Date of delivery.........:.. ee 





[33.] 
OperaATION Recorp-Carp. 








Feed. 
Minutes 


Actual cutting time ..............c0- 
Time required between cuts .... 

PI 5 5.60664666 necdees 

rere 








SHETCH OF 
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No. in Mach. registry ... 
vee one 















































tool. 
a The headings being for in- 
ex :— 

1. Machine Number; Shop: 
Description; Folio; Tool Record 
Number. 

2. Class of; Description; Cap- 
acity; Machine Number; Folio; 




















Db chestccesersene sccetens $dbine S eteedwenn 04 
This card must Le returned to Manager's MED wciee ar eddhanekcner dies “ Tool Record Number. ‘ 

The — containing the list 
of jigs and special appliances is 
a rm ept by the foreman of the 

ee 4 ee oe er -room. 
BS Pon ae RE RT. Experimental work and trials 
j90 Speed Cones of new materials and stores for 
2 re rs Belt a use should be carried out 
leo te Se a oe er the direction of the tool- 
‘ or ie Pit rr room staff. Works which are 
om 1 biter tithe, not large enough to have a dis- 
q] Bee aa “tinct branch for the testing of 
a rt ity tite materials—i.e., a mechanical and 
3 pita tere chemical branch—should have a 
a etre oan — a a labo- 
4 1 ratory at to the tool-room ; 
ge} e Double Gear Ratio. ---------- but ‘the works superintendent 
bed Treble Gear Rateo. -.--------. should insist upon trials and 
3 3 & SS 2S PEE ee experiments being npg hay = 
Feed. Baal a systematic manner, so that the 
1 5 spies been: results may be recorded in such a 
ry i ee Lage a eee een mem form as to be directly compar- 
¥/3t fas aa) a eee, 
Se | Speed of, 5 vs vl Ty LAN Me sar ge Ley tool-room 
should not owed to put new 
Pye ser Peles PRe Ser en Maw Kah --------| tools or jigs, &c., in hand with- 
was out an order from the works 
— superintendent, who should not 
[35.] ? issue one until he is satisfied that 
. the tool is a good one and, necessary, and, further, 
Toot-Room. until drawings or sketches have been prepared by the 


MACHINE OR TOOL-~MAINTENANCE ORDER. 





To Foreman of tool-room ...............ssee0+: Jecee SE 


drawing-office. This will not, if judiciously worked, 
hinder improvements, but will prevent unnecessary 
waste of money in making tools which have been only 
partially considered. Further, the drawing will be 
prepared in the drawing-office, the staff of which will 


Machine or tool No. ......--.++++: EATS ais keep full records of the special appliance for future 
is not running satisfactory ; the defects are: .............220000+ reference, and the foreman will not be making sketches, 
SeRNS EE Acide drBe aA code a Nisedinssindeonsaxnoewenwels &c., when he can be better employed looking after the 

The damage was done by .............. -+--Check No. ........ work in hand. When working in this way, it 1s essential 
wae have the machine ape ome. ones that (a) frequent conferences of the heads of departments 
INT SLE bt SOE, oy aes caeses cderwaud esta and foremen should be held to decide details, and (b) that 








Toot ORDER 





i ncntes sk Wseecne 
Department........... 
Tool-room. 


peer Fitter, erector, machinist. 
Please hand to the above the.......... 


iG neat he ae a \escerucaiedsvnseduhdwssacuekis 


No. Description. Cost. 














ee PO resco SoU behebs sdebec ceive Se0eesses 
eset nadic 6406 «0 /..../'04 














Weaght of stock used | 
Meusghe of firushed arucle | Loss , 





jaan 


* Paper read before the Junior Engineering Society, 
Swindon, December 8, 1904. wor Ste 





The above on being disc! 
has returned the tools reco 








8 ral SL Ol pete A Ri 
rded 


foremen should be encoura; to make suggestions to 
introduce labour-saving appliances. 

It is not sound to make the smaller class of tools in the 
tool-room, and generally it may be said that drills, taps, 
reamers, milling cutters, and such tools can be bought 
more cheaply than they can be made in the tool-room. 

The whole of the work in the tool-room should be made 
to enam, and a record kept of the limits allowed, 
so that the gauges can be accurately checked at any time. 
On introducing limit-gauges into the shops, some diff- 
culty will — ienced in setting the limitsy but this 
difficulty can reduced by using gatges of the 
well-known adjustable type; with these, the gauges can 
be set to the proposed high and low limit, and when 
these have been copemelt the standard fixed limit- 
gauges can be made. 

Too.-Stores. 

It has already been said that the foreman of the gaugers 
should have charge of the tool-stores and the tools therein. 
The tool-stores should be placed in a central position in 
each large shop or group of small shops. The gaugers are 
responsible for the correctness of a gauge, tool, or other 
appliance, when issuing it to a workman ; if, on gauging 
a tool when it is returned to the store, it is found to be 
inaccurate, it is at once sent to the tool-room for adjust- 
ment. 

The drawings, tools, drills, jigs, &c., are handed out to 
a workman from these stores, and all must be returned to 
store every Saturday morning to be checked. Small 
checks are kept in the stores, with numbers stamped on 
them corresponding with the workman’s number, and 
when a workman requires a drawing or a tool, one of these 
is deposited in the rack or drawer from which the tool has 
been taken. The workman is responsible for the return 
of the tool in good condition. . 

gauges and important tools which are in constant 
use should be periodically checked, and a complete record 
kept of the check-readin: 

Proper record-sheets should be supplied to the gaugers, 
so that a check can be kept on the quality of the work 

ormed in the various branches. In cases where a very 
arge output is obtained from one class of machine, the 
results of gauging should be plotted on square paper 
this will be pian to be an excellent check on the pro- 
duction of the machine. 

The records of the gauger’s work should be forwar/ed 
to the works superintendent’s office each morning. The 
tool-room and tool-stores cards are :— : > 

Form 32.—Used when a new machine is required. This 
is forwarded. by the foreman requiring the tool to the 
foreman of the tool-room ; if all is satisfactory. the latter 
passes it on to the works superintendent, who gets it 
approved. 
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Form 33.—The tool-room record of any machining trial 
carried out for the rate-fixing branch. 

This card must be sent through the works super- 
intendent’s office, and receive his approval. All such 
trials should. be carried out in the tool-room ; but if this is 
impracticable, then the tool-room staff should carry out 
the triakin the shop which is equipped with a suitable 
machine. . The card is in all cases returned direct to, the 
drawing-office, and filed there; 


(37.] 
Toots AND JIGs. 





Spectau ToOous AND Jas, | 





oon gbaaeueaeaddaes Oe 
_...eee The following tools and jigs will be required for 
Order No. ........-- , for details shown on.................. 
Drawithg TOG. oo oc cosccccccnsecsvoqoccccceccesscoves sors 
, Please put them in hand at once ; they are required 


Jicceeeeeeeee ee eweseeseesseres es) 





Description. |No. of Pieces. | Material. | Stamped. 


— 
Sic Secret ce eee oe 


Foreman of 
The above are ready in tool-store ........-.. 
/ Foreman of tool-room .. 




















(38.] 
Sop Stores, 
Cueck Ox, 


Suor STORES 
Week ending 





The following shop stores have been issued for 












































Shop. . oc. ccccccceseeccces _ epee ery terre eee Dept. 
Quan cs leaan- I 
tity. Description. Value. | tity. Description. | Value. 
12 1b, Waste ..........--|.+|-.||......|Piles (see over)!|..).. .. 
18 Ib, | Wipers .........-|/00]--]-elleeccoe|evecccccccccce|| colon 
6 Sponge cloths.... ..)..|../)...... -|] 
II cc ost ov lo denllcs «i icdsaenedeceecaee Heats 
Cylinder olf......|| |eckoal] coeclezaceececceesclbecles 
o| MEE cesesalipvienl, Meese <acd NN 00 s008 Mecananes 
Soft soap ........')..|.. .. |No. of mechanics in shop cee 
acai Diauwe |..|..||Total No. of men in shop .. 
ee ern ere 
Fiies Issvep. 
No. Type. Size. Value. 
a0:40 59s adams Dengide esses eb bowseoheueoen [reves os 
[39.] 
Srocx-Carp. 
To Be Fixep To Bin in “ Stores.” 
® Date. Bin No. 
cose: faces [MR 
escrN 655y inst tyes + hdanckanebibhiin ob canat: bobiaaeas 
Max, WOU. dsowsvescesueuans Min. stock 
’ ’ oe | | 
Dat In. | Out. | stock. | Date. | In. | Out. | stock. 
| 
Fee eet eet ee 
| oe. 
Re ® Sent........ 


‘;2isition for stock. 





Works | Order 


. : : 
Works | Ord 
Supt. | Olerk. — 4 


| Clerk. | No 








sete we eeee lessees eeee 





[40.] 


ORDER FROM CUSTOMER 


QROERS & COSTS 


MANAGER 





DRAWING OFFICE. 
{onoen FOR MATERIALS 





RATE FIXING. 






Too. Room FOUNDRY SMITHY. 





FOREMAN OF 
MACHINE SHOP ERECTING, BOUBR SHOP. TESTING. 


TIME SHEETS 
TIME CARDS. 
MATERIAL CAROS 























REFERENCES. 
fy RE a oe 
INSTRUCTIONS... ——— 
CONFERENCES... -—-—- 
TO ACCOUNTANT... ----—- 
CosTs.................. —°.-—e 
ACCOUNTANT FORWARQING 
tt. a * 
u = 5 
TIME DFFICE 
cosr oFrice. ' 
ESTIMATES 
MANAGERS COST RECORDS. Rendeciaeneies niinieien: 












} THROUGH FOREMEN TO COST OF FICE 


eee ee 
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> ~~ “+ Tor? po -——o oo 
r > DESPATCH > « 
(8626.c) 


4. 


SUPPLY TO CUSTOMER 


OR DELivERY TO OVTOOOR SuP** 


Form 34.—This card is the working record of a new| On receipt of a customer’s order, the manager forwards 


machine, and will be found most useful; it should be | full particulars on Form 3 to the works superintendent, 
filled in by the tool-room staff, and sent to the works | and copies of the same are forwarded to the accountant’s 
superintendent’s office, where three copies will be made : | office, drawing-office, cost-office, and forwarding clerk. 
one for his own office, one for the rate-fixing branch, and | The shop orders (Form 5) are then passed by the works 


another for the tool-room foreman, and then passed on to | 8U 


the manager’s office. If the tool is satisfactory and passed, 
a speed chart should be fixed to the machine before it is 
put into regular work in the shops. 

A form such as this, but slightly modified, should be 
sent out with the specification for a new machine ; when 
this is done, and returned with the particulars fully 
answered, it will assist in deciding which firm offers a 
machine most likely to meet the requirements. 

The scales shown on the reverse side of the card would 
not be printed, but filled in for each machine. 

‘ Form 35.—This form is used when a machine has broken 
own. 

Form 36.—This card is used when a new workman has 
been started. It is the order for his kit of tools, and for 
which he is held responsible. 

Form 37.—This card is used by the drawing-office for 
giving particulars of special tools or jigs required ; it is 
passed through the works superintendent’s office for 
signature before going to the tool-room. When the tools 
are ready, they are forwarded to the shop tool-store, and 
the foreman who will use them is informed by the 
memorandum at the foot of the card that they are ready 
for use. This card is then returned to the drawing-office 
for filing. 

SHop STORES. 


Form 38.—This card is used to record the amount of 
shop stores issued per week; it should be used system- 
atically, and the card sent up to the works super- 
intendent’s office on Monday morning. It is important 
that the petty stores to each shop should be limited ; if 
they are not, waste is bound to take place. A little care 
will soon settle the limits. 

Files should only be issued on the workman presenting 
a file order or check issued by his foreman, an 
handing in an old file for each new one given out. 

Form 39 is convenient for keeping track of the stock 
held of any particular material or article; it will be 
noticed that on the face side spaces are provided for a 
record of the maximum and minimum stock to be kept 
(these limits are settled by the manager or works super- 
intendent); and the reverse side is ruled off for the store- 
keeper to record the particulars of the requisitions 
forwarded to replenish the stock. 

This form is most useful when stocktaking. 


Costs FROM THE WoRKS SUPERINTENDENT'S POINT 

or View. 

Before settling upon a costs system, it is most important 
that the details should be thoroughly thrashed out with 
an expert accountant who is conversant with the require- 
ments of engineering works, and whose experience will be 
useful in determining how much information should be 
forthcoming, and how many cross checks should be intro- 
duced to minimise inaccuracies and leakages. Engineers 
should be ap ae to state their requirements, and to 
assist in this direction a few diagrams, forms, and notes 
have been prepared. 

J 40 gives a general idea of the progress of an 
order through the works, and indicates how the costs, &c., 


are collated. Z 


upon his | 











rintendent to the branches concerned. 
nstructions can pass and conferences be held between 
branches as indicated on this diagram. 

The shop costs, both for labour and material, pass 
through the foreman’s office direct to the cost-office, and 
from this office on to the accountant. 

By passing them first through the cost-office it is 
possible for this branch to abstract the information 
required by them before the particulars are buried in the 
accountant’s office. In this way costs can be collected 
and checked against estimates, and the works superin- 
tendent and manager are able to get any information they 
require quickly, and the former—i.c., the works super- 
intendent, who is responsible for the costs of the work—is 
pre d to answer any questions concerning work costs 
without waiting for particulars from the accountant. 

Diagram 41 gives particulars of the subdivision of cost, 
and the department that is held responsible for the various 
**on-costs.” The advantage of a system of this kind is 
that the heads of departments are not held responsible 
for ‘‘on-costs”’ over which they have no control. 

Diagram 42 is drawn up to show one method by which 
the estimate and cost branch are enabled to get the 
information required by the manager without passing the 
whole of the details work through the works superin- 
tendent’s office. 

Form 43 is the summary sheet, giving the estimated and 
actual cost of a job. A form of this description is essen- 
tial if anything like efficiency is demanded in the several 
branches of the works. 

Form 44 is the detail estimate sheet used by the 
estimating branch for each estimate prepared ; a separate 
sheet should be used for each branch, and when the 
estimate is complete, the totals are carried on to Form 43, 
in order to obtain the estimated total works cost of any 
work, 

This form should be printed on coloured papers, to 
represent the various branches, as recommended for the 
time-cards and other forms. 

It should be pointed out that all estimates are pre 
in the cost-office in consultation with the foreman of the 
branch concerned, and that the foreman is required to 
initial the estimate. 

The detail cost form would be ruled in a similar manner, 


| but should be much larger, in order togive full particulars 


of the costs, &c., from all branches on one sheet, 

(No particulars are offered of the materials forms and 
cards—debit and credit—as they must be drawn up with 
special reference to the business to be dealt with.) 

It is impossible to discuss this section of the subject 
more fully in this paper, but some indication has been 
given of the general requirements, and having decided 
these, the remaining forms and cards are only details, 
which must be specially prepared to suit the case. 

The following notes may be useful :— 

(a) All orders for the shop are issued by the works 
superintendent, and under no consideration should any 
pon oe be given except through this channel. 

(b) The whole of the details of the cost system should 
be arranged at conferences with the accountant. 

(c) The cost-office should be under the control of the 
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cosTs 
SUB DIVISION OF DEPARTMENTS & RESPONSIBILITIES 


TOTAL CHARGE TO CUSTOMER 


gunec rons Fees pnopiT % 
aes, s 3 i aS )MANAGER'S OFFICE 


eons rr) 
nr orrice ESTAQUISHMENT CHARGES % 


‘Ss 
Beeb r Sine 





TOTAL worns CosTSs 





ry] tomar 


ne INQIRECT CHARGES %. 
RAILWAY CHARGES 


surent orrice 
OFrFice. 
woens sup™ orrice 
POWER CHARGES %. 

OLPRECIATION 
MAINTENANCE. 











‘noinEeCT 


OREMANS OFFICE. 





mas S PRODUC TIVE 

MATERIALS 

RMS WOM yy 
mee) 
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WORKS COSTS. 
COST KEEPING & ESTIMATES 


é 











ESTIMATE & COST OFFICE actoubrrant. 


a 











s) 
rimé CAROS 








woans sup" ep” | sue”™ ovro0or fe” 
| FOREMEN OUTDOOR DEP" 
a 
™~ 
1 ALL FORMS, TIME & MATERIAL 
ORAWING OFFICES = Capos FROM OUTDOOR STAFF. 


| 
Eo 





aR, 


FOREMAN 
oF Toot fa, 


Oe Ie ee 


booed 


4. 
MACHINE ERECTING BONER 
rountay = SmiTHY. smo TESTING 


TIME SHEETS 








MATERIAL CARDS. MATERIAL CAROS 
TimMé CAROS } EMPLOVEES. {nme CAROS 
TIME SHEETS. TIME SHEETS —>——— 
. 
b ae: BLSe ies ae ae 
[43.] 
Works Costs. 


Estimate anp Actua Cost Form ; Summary. 


ES SE TET 
Estimate No............. /../04. OEP TIO ke exis ixvyee /../04. 
EE Sec vorssdpcondeseetasbsebeon pe benwatest heen eheesies 
EstTiM ATE. Actuat Cost. 


Derr. Description ol 


Da‘e., Wages. Materials 

















Estimate compiled by.............. 
Actual cost ,, » 


Actual cost to estimated cost 








[44.] 
Works Costs. 


Estimate Fors ; Derails. 











| N.P. he 
a Dept. teolted X00 | scssnsslcacececes 
CC coleePhcc.dh ) cebwdicoe @ gesce Bo BVnblns Chee peek arenen 
Prepare een ott LS pracavencicesistaeocMenieas 
Ohecked by ........ Foreman of .......... Dept....... faccf Ot 
[45.] 


Inspector’s Report Form. 





From 


rom 
Manager's Office ............ - Inspector ...... Dept....... 
‘o ‘o 
Inspection Branch of ........ } Manager's Office .......... 
ORAS sacePies- "04. 
IN ond dw bvinsad.cr of Due for delivery on / /08. 


Specification No......... supplied by ........... 
To be inspected and tested by 





Special requirements 
Limits allowed 





PTUee TE TREES ECOL Oeee eee T eee Tere eee eee Cee eee er eee re eee eres) 


I have tested and inspected the above in the 


presence of 
and find that it complies a 












e plant may be shipped in acc 
DN Mee ae 
Sebd0sSe~Oss Cb6as 06008 Works Superintendent. 
deb 446 00-00 ow) a0 104005.96'00.046 F006 0500406088 ede cede Toces TUR sien 





accountant for administrative purposes, but the works 
superintendent must have direct communication with this 
office, and be able to have any returns upon calling for 
them. Form 43 is for this special information. 

(d) The same order number can be used in a great many 
cases throughout the shops for a particular piece of work, 
the shop fobour and materials being distinguished by the 
shop letter and by the respective colours of the forms and 


s. 

(e) Do not enter on to any time-card (Forms 19, 20, 21, 
and 2la) more work than can be done within the working 
week, so that the cards are not floating for long periods in 


the sh 7. 3 

(f) Where it is possible to work on stock orders, do so 
in preference to customers’ orders for single articles ; it 
reduces the cost. ey the accountant’s work, and 
reduces the number of orders in the shop, which means 


less liability for error in booking the quantity of labour | had 


and materials to the correct order number. 


(g) Costs, tu be of real use to the m ment, must be 


| complete within at least three days of the completion of 


any order or job. ail 

(h) Have estimates made for everything before the work 
is put into the shops; this means that the rate-fixing 
branch and the cost-office must pull together. _ 

(i) No alterations or additions must be permitted with- 
out the approval of the works superintendent. 

j) Prepare triplicate manifold books for memorandum, 
indent a M, tions, and a: have et 
pages made of the respective colou papers, an 
numbered consecutively. One copy of each note is to be 


_|sent to the works superintendent's office for transfer to 


the manager’s record office, one to the branch concerned, 
and one retained by the sender for file. 

(k) The foreman’s initials must appear oa all these inter- 
departmental notes. 

(2) Do not arrange the forms or cards so that a foreman 
is responsible for details and costs over which he has not 
a cont 

(m) Do not allow s 


matic overtime ; it does not pay. 
It is a weakness wi imagi 


some managers, who imagine that 


the works are not in full swing unless some overtime is 





going on. 


The same may be said of double shifts, 


* |encourage you to look 


although there are casea when they are necessary, and «re 
an economy. 

The are superintendent should have a weekly ret):; 1, 
of all overtime worked, the hours and the men employ ed 
on the work being stated. 

Form 45 is the inspector’s report form. It is issued })y 
the r at the same time as Form 3, and returned {5 
him through the works superintendent’s office on the 
as of the work or job. 

The reverse side of this form should be ruled for reco: js 
of tests and remarks. 

A large number of forms and cards have been placed 
before you this evening, and in all probability you hve 


found the subject both wearisome and uninteresting ; tt, 
as mentioned at the commencement of this paper, un!css 
engineers are willing to take an interest in details of 


organisation, we must be prepared to waste time and 
money in trying to explain away discrepancies and 
irregularities which might have been avoided with a little 
forethought and attention. _ ’ ; 

Let me conclude by saying that if this paper will 
into the subject for yourselves, 
there is little doubt but that you will ‘be well repaid for 
your trouble and time. 








Biyta.—The Blyth Harbour Commissioners have de. 
cided to erect two new pong ee | staithes at the import 
dock close to the entrance to the harbour ; to erect a 
new lighthouse at the end of the East pier, so that 
mariners may not be misled by the electric lights at the 
staithes ; and to dredge the channel at the upper end of 
the harbour to a depth of 14 ft, at low tide. These de- 
velopments have been rendered necessary by the large 
increase in coal shipments from Blyth during reccnt 
years, 





AMERICAN COTTON MANUFACTURES.—The great pro- 
of the cotton-manufacturing industry in the United 
tates is very forcibly illustrated by the fact that while 
the whole production of raw cotton in the American 
Union in 1871 was 4,347,006 bales, in 1881 the total had 
been carried to 6,605.750 bales, in 1891 to 8,625,597 bales, 
and in 1901 to 10,383,422 bales. It may be well to add 
that the production of 1902 was 10,680,680 bales, and that 
of 1903, 10,727,559 bales. The exported proportion per 
cent. of the production has at the same time been 
declining. In 1871 this proportion stood at 72.39 per 
cent. ; in 1881, at 68.47 per cent. ; and in 1891, at 67.36 
per cent. During the ten years ending with 1903 inclu- 
sive the proportion of the exports to production has 
moved on as follows :— 


Year. Per Cent. Year. Per Cent. 
1894 ° 71,20 1899 é 65.12 
1895 69.83 1900 65.18 
196 65 00 1901 62.87 
1897 70.59 1902 64.47 
1898 67.82 1903 65.01 


Tn 1871 the quantity of American-grown cotton retained 
for home consumption was 1,320,000 bales. In 1881 the 
total had risen to 1,938,000 bales’; in 1891 to 2,640,000 bales ; 
and in 1901 to 3,547,000 bales. In 1902 the total advanced 
to 4,083,000 bales, but in 1903 it receded to 3,924,000 bales. 
A remarkable current feature in the American cotton 
manufacture is the progress which it has made in the 
Southern States. In 1871 only 90,000 bales of American 
cotton were worked up in the South; in 1881 the total 
had risen to 225,000 bales; in 1891, to 613,000 bales ; and 
—— to 1,583,000 bales. In 1903 it stood at 1,958,000 
es. 


Earty Sourn Arrica.—Mr. Grant Dalton, in_his 
oon as President of the Society of Cape Civil Engi- 
neers,’ has given some interesting details illustrating 
the progress of South Africa since 1850. Mr. Dalton said 
that in that year the borders of the Cape Colony were the 
Orange River on the north, the territory of the Basutos 
on the north-east, and Kaffirland and British Kaffraria on 
the east. The area included in these limits was 183,286 
—e miles. The firat census of the colony was taken in 
1865, and ‘the white population was then found to be 
189,775. In 1850 the revenue of the colony was 245,785/., 
and there was no public debt. In March, 1853, Parlia- 
mentary institutions were granted to the colony, and 
the new Parliament met for the first time in June, 
1854. In 1852 the first steam vessel arrived in a 
Natal port. In 1860 the revenue of the Cape Colony 
grown to 525,371/., while the public debt stood 
at 391,9502. In 1870 the revenue was 661,392/., and 
the public debt had expanded to 1,570,857/. In 1872 
a system of responsible ministers was introduced, and in 
the same year some railways built by a private company 
were acquired by the Cape Government. These railways 
comprised 63} miles of 4-ft. 8-in. gauge, and they yielded 
a return of 2/. 12s. 6d. per annum per cent. upon the 
capital expended (873,848/.). In 1875 a railway was built 
from. Port Elizabeth, and in 1877 another from Kast 
London. In 1875 the white population had grown to 
236,783. In 1880 Cape Colony had a revenue of 3,009,970l., 
and a public debt of 13,261,709/. In the same year 
Griqualand West was added to the Colony. In 1890 the 
white population had increased to 382,198, while the 
revenue had grown to 4,143,876/., and the public debt 
to 24,839,1677. In 1901 the revenue stood at 7,957,699/., 
and the public debt had risen to 31,393,435/. In 1903 
the white population was estimated at 590,28v, while 
the revenue had grown to 11,701,150/., and the public 


‘debt to 36,469,2482. — 29,221,000/. being represented 


by reproductive works. The present area of ‘ape 
Colony was 270,995 square miles, as compared with 
183,286 square miles in 1850. It will be seen that even 
now Cape Colony has only about two inhabitants per 








square mile, 
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EPOCHS IN MARINE ENGINEERING.* 

By Rear-Admiral Gzorck WALLACE MELVILLE. 
To attempt to cover the history of marine engineering 
in a lecture which ought not to last much longer than an 
hour would result in little more than a mere chronology, 
and could not possibly be interesting. It seems much 
better, therefore, to give some consideration to the various 

riods or epochs in the history, considered with reference 
to the special inventions or changes which have charac- 
terised them. Many of these changes are clear examples 
of evolution, and others are instances of the adaptation 
of land practice to marine use ; but they all serve to show 
the constant pee which has taken place. =. 

The Paddle-Wheel.—The first marine engineering in the 
modern sense was the adaptation of the steam-engine as 
already in familiar use on shore to a modification of the 
centuries-old method of mercantile propulsion—the oar ; 
but it was soon seen that the collection of the oars in a 
revolving wheel was the correct solution. Préssures 
were low, and on the seaboard remained so; but ‘on the 
shallow Western rivers the stern-wheel came in, dis- 
pensing with the condenser, and using very much higher 
pressures. It was doubtless due to this fact that the first 
non-condensing engines really carried a very high pres- 
sure—that the term “high pressure” in the early days 
meant non- ensing. j 

The Screw-Propeller.—As time passed on, and experi- 
ence was gained, there was naturally an improvement in 
workmanship and design and a moderate increase in 
steam-pressure; but about 1836. the.screw-propeller was 
brought forward for driving large vessels. It was about 
ten years later that the propeller began to come into 
general use, and entirely displaced the paddle-wheel for 
ocean-going steamers. On a long ocean voyage the change 
in displacement is due almost entirely to the consumption 
of fuel. In the case of the propeller this makes practic- 
ally no difference in its immersion or in its efficiency, 
while in the case of the paddle-wheel the immersion of 
the floats would be changed, with a diminution of effi- 
ciency. Further than this, the paddle-boxes offered very 
great resistance to strong head winds, and also brought 
severe stresses on the ship, due to rolling in heavy seas, 
the propeller not being affected by either of these last 
two causes. To-day for work in deep water the screw, of 
course, is the only propeller; but for river work, par- 
ticularly in shallo-v rivers, the paddle-wheel is still used. 
Efforts have been made, and some of them exceedingly 
ingenious, to adapt the propeller to use in shallow water, 
and a certain amount of success has attended the efforts 
of such brilliant engineers as Yarrow and Thornycroft, 
not to mention our own Mr. Charles Ward, who has 
done some work in this connection. The fact remains, 
however, that damage by sand-bara, snags, &c., may 
easily render screw machinery inoperative, while, as ex- 
pressed by an engineer who had designed many Western 
river boats, ‘‘any wood butcher can repair a stern-wheel.” 

In the early days the rules for propeller design were 
exceedingly crude, but with the slow engine s is which 
then obtained the effects were not so noticeable. As 
engine speeds increased, however, it was seen that these 
old rules were utterly inadmissible. 

Multiple screws were used as early as our civil war on 
some vessels, known as “‘tin-clads,” on the Mississippi, 
their adoption being necessitated by the shallow draught. 
Twin screws were first u in war vessels where the 
necessity for keeping the machinery below the deck 
would not allow of all the power being conveniently used 
ona single shaft ; but the t advantage they possess of 
security against total disablement and for manceuvring 
soon made them the rule for all naval vessels large enough 
to admit of them. They were much longer in coming in 
the merchant service, where the limitations on machinery 
do not obtain ; but since the era of the very large trans- 
Atlantic steamers, beginning with the City of Paris and 
City of New York and the Teutonic and Majestic, all very 
large vessels have been built with twin screws. 

In the navies of France and Germany, the triple screws 
have been used to a considerable extent, and I used 
them myself in our own fast cruisers Columbia and 
Minneapolis. My own belief is that they have decided 
merit for vessels using above 10,000 horse-power. This 
view, however, was not shared by my Board colleagues in 
the Navy department, so that their marked success in 
the two vessels named was not allowed to be repeated in 
later designs. 

Before leaving the propeller, I may mention, in con- 
nection with the improvements in its design, the care 
that is now taken to avoid needless friction by making 
the hub spherical with a conical tail-piece, and by putting 
coverivg plates over the bolts securing the blades to the 
hub, so as to continue the outline of the sphere or conoid. 

The Surface Condenser.—Up to about 1860 the jet con- 
denser was the one usually employed on board ship, which 
meant, of course, that the boilers were constantly fed with 
salt water; and this, in turn, meant the deposition of 
great juantities of sulphate of lime scale on the heatin 
surface. With the low-pressures then prevalent this di 
not grvatly affect the economy of the boilers, except that 
as “ ».owing off,” to keep the density of the water down, 
was 2 continuous practice, there was a certain loss of 


heat, and, of course, there was the necessity for frequent 
fciling of the heating surfaces. However, they were 
effectually protected against corrosion. After 1860 the 
use ©! surface condensation became general, and as this 
Preat'y reduced the amount of scale formed, it was prac- 
— ‘e and safe to increase steam pressures, which, 


ccorlingly, resulted with a consequent reduction in the 
Weig!:t of machinery per unit of power. 

ms ‘stract of address delivered before the American 
Society of Mechanical Engineers, New York, on 
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An accompaniment of the introduction of surface con- 
densation—which was at first sup to be a result of 
it, but which, as a matter of fact, was not—was a 
tremendous increase in the corrosion of the boilers and 
shortening of their life. The causes were developed as 
a result of the investigation by the Admiralty Committee 
on boilers in the ’seventies, which showed that boiler cor- 
rosion was simply wasting. and had been due to gross but 
unintentional neglect. It had been a sg | common prac- 
tice, particularly in naval boilers, when they were not in 
use, to blow out the water and take off the manhole plates 
“to let them air.” It was this Bary which caused 
the corrosion. Now, when boilers are laid up jon ¢ are 
filled with water which is made slightly alkaline, and this 
effectually prevents corrosion. 

The Cylindrical Boiler.—The early boilers in sea going 
vessels were of what has been called the ‘‘ box” type, 
but when surface condensation had made higher pressures 
possible, it was soon found that the multiplicity of braces, 
as pressures were inc , made an impossible condi- 
tion of affairs, and this led to the design of the cylindrical 
boiler, whose shell was self-bracing, and left the only 
braces, those needed for the heads and flat surfaces. This 
boiler so thoroughly mst the conditions arising that it 

remained the favourite, even up to the present day. 
At one time an effort was made to save room by making 
the boiler elliptical, but this was soon found to be un- 
satisfactory and impracticable, and was abandoned after 
only a few examples. 
otwithstanding the advent of the water-tube boiler, 
which will be mentioned further on, and its tical eo 
re- 


emption of naval practice, the cylindrical boiler stil 


mains the favourite for the merchant service, and has 
been used for pressures as high as 220 Ib., even in the 
largest sizes, on such vessels as the Kaiser Wilhelm. The 
highest recorded pressure is 253 1b., on the Inchdune. 

The Compound Engine.—From a very early period 
steam has béen used expansively in marine engines, 
and, indeed, sometimes to a ridiculous extent. Some 
engineers, as late as the civil war, hardly seemed to 
realise that there was any limit to expansion, although 
Isherwood’s famous experiments on the Michigan in 
1861 had demonstrated conclusively that, with low pres- 
sures, only a very moderate expansion is permissible, 
beyond which any further expansion is attended by an 
economic loss. As pressures incre: it was natural and 
correct that a higher range of expansion should be used, 
and this made practicable the compound engine, the 

ioneer in that respect being John Etder, of the firm of 

essrs. Randolph and Elder, which is now known as 
the Fairfield Engine Works. It is interesting to note 
that the Allan Line of steamers, which is now the pioneer 
in introducing the steam-turbine for an ocean-going 
steamer, made the last scientific stand against the com- 
pound engine, going so. far as to take duplicate vessels, 
and engine one with compound and the other with simple 
engines of the same power. The actual experience with 
these two vessels, where the ag engine with the high 
ratio cf expansion was constantly in trouble from break- 
ing down, was a convincing’ proof that high ratios of 
expansion in a single cylinder were impracticable. 

The Advent of Mild Steel.—It is probably difficult for 
the young men in our technical schools of to-day to 
realise what a change came in engineering when the pro- 
duction of mild steel became a commercially reliable 
matter. When we look back at the way in which some 
of the vital elements of a big marine engine were made, 
we are almost inclined to wonder that the material was 
reliable at all. The difference between a large wrought- 
iron shaft, such as old Hughey Dougherty used to make 
at the Morgan Iron Works, and one of the mild-steel 
shafts made at Bethlehem, is as great as could be 
imagined. Nearly the same is true of boiler-plates, The 
young engineer of to day would hardly know what was 
meant by a lamination ora “‘cold shut.” The very method 
of manufacture made it necessary to use a large factor 
of safety in designing, with the result that the working 
stresses permissible were very low, and the weight of machi- 
nery inordinately high. With the advent of mild steel 
and the introduction of careful and systematic testing, the 
designer had a material on which he could sw absolute 
reliance, so that the factor of safety could be greatly 
reduced. As a matter of fact, the factor of safety has 
en from 8 or 10 to 5, and sometimes as low 
as 4.5, 

It may be well to mention in this connection that about 
the same time that steel came into use, displacing wrought 
iron, white metal for bearings and the stronger bronzes 
also came into use, thus giving the designer much better 
materials to work with, and again reducing weights. We 
may also mention here the ual displacement of copper 
for steam-piping by steel pipes, owing to the fact that for 
the high pressures common at present copper pipes would 
have to be very thick, making it difficult to secure a sound 
joint, and also to the serious diminution of the strength 
of copper by the high temperature. 

Forced Draught.—Forced draught dates back, of course, 
to Stephenson’s Rocket, and its first use for marine 

urposes was by Mr. Robert L. Stevens on the Hudson 

iver steamers in our own country prior to the civil war. 
During that war Mr. Isherwood built a number of gun- 
boats which used forced draught, but it had fallen into 
disuse until about 1882 for naval vessels, when it was 
introduced into the English Navy, ane, still later, was 
applied in the merchant service. 

In naval machinery forced draught has been of the 

reatest possible importance, because it has reduced 
iler weights probably almost one-half. 

Mr. James Howden has made a speciality of forced 
draught under economica] conditions, heating the air 
before admission to the ash-pit ; and his system is now in 
use on most of the large steamers, the horse- 
power. running up, I believe, to over a million, 








. High Engine Speeds.—About the same time as the re- 
introduction of forced draught in naval vessels, the 
improved materials and workmanship made it possible 
to get higher rotational speeds ; and, as remarked earlier, 
the true conditions of propeller design being understood, 
there was a marked increase in the speed of rotation of 
the nes. Naval vessels, from the necessary limita- 
tions of keeping the vital parts of the inery pro- 
tected as far as possible, have always run faster than the 
engines of the merchant service, although this did not 
always mean that their avo speed was greater. In the 
early days 60 or 70 revolutions per minate for what was 
then considered a large engine of 4000 or 5000 horse-power 
was about the limit ; but in engines of as much as 8000 
horse-power for a single set one finds the revolutions 
to-day as high as 130. Of course, it is not practicable to 
show to just what extent any one line of progress has 
reduced weights by comparing the machinery at periods 
wide apart, because the increase of steam pressure, 
increased rotational ments, improved materials, and 
better designing have gone along together ; but it is 
interesting to note that in the Warrior, of 1861, with 
22 Ib. boiler pressure and 54 revolutions, the horse-power 
per ton of machinery was 6; while in the Minneapolis, 
of 1891, with 165 lb. pressure and 133 revolutions, the 
horse-power per ton is 10.9. 

The Multiple-Expansion Engine.—The change from the 
simple to the compound engine involved a certain amount 
of difficulty and opposition; but the lesson was then 
learned pretty thoroughly that the amount of expansion 

visable in a single cylinder was moderate. Conse- 
quently, as steam pressures rose, the leaders of the pro- 
fession became convinced that to secure adequate economy 
a further stage of expansion was necessary, and this 
penn 4 ht about the AE ae pt engine, the credit for 
which is deservedly given to Dr. A. C. Kirk, ef the firm 
of Messrs. R. Napier and Sons, of Glasgow, who first 
successfully used the triple-expansion engine.on the 
steamer Aberdeen. The success of the triple-expansion 
engine was almost immediate, and after the success of 
the Aberdeen was demonstrated, all new engines of any 
size were built on that principle. It seemed a logical 
extension of this idea that with still further increase of 
pressure there should be the quadruple-expansion engine, 
and a number of these have been built ; but the advantage 
as compared with the triple-expansion engine up to the 
point beyond which pressures have thus far not gone, 
does not seem to be clearly demonstrated, and a great 
many = are adhering to the triple-expansion 
engine with four cylinders—one high, one intermediate, 
and two low-pressures. 

Water-Tube Boilers.—Like so many other details, not 
only in marine engineering, but in other lines of work, 
features which are introduced in a practical way in recent 
times are found to have a comparatively ancient origin. 
This is true of the water-tube boiler, which in its recent 
use dates from about 1880. The excavations at Pompeii 
have shown small boilers almost identical in construction 
with some of the best of our water-tube boilers, although 
they were doubtless only used for a circulation of hot 
water. 

The object of the water-tube boiler is to reduce weights, 
give greater safety against explosion, greater rapidity of 
raising steam, and an increase of economy in the genera- 
tion of steam. The various makes of water-tube boilers 
are too numerous to mention, but they divide themselves 
into two broad general classes: those with straight tubes 
of large diameter, say, 4 in.; and those with curved tubes 
of small diameter—from 1 in. to-14 in. Probably no 
single boiler possesses all the merits which a perfect water- 
tube boiler should have, and in nearly every case the 
attempt to secure certain advantages brings attendant 
disadvantages, and vice versd. The large straight-tube 
boilers are not so light as the ones with small tubes ; and 
it is more difficult to secure adequate economy, which is 
dependent largely upon skilful baffling. The do not 
permit of such rapid raising of steam from cold water as 
the smaller tube boiler ; because, hke the Scotch boiler, 
they carry a large reserve supply of water in the boiler 
after the manner of the Babcock and Wilcox boiler. On 
the other hand, they permit the replacement of a defec- 
tive tube and of the cleaning of a tute much more readily 
than the tubes which are bent. Likewise it is only neces- 
sary to carry one size of spare tubes, while the bent-tube 
boilers require several sizes and. shapes. 

As far as safety against explosion is concerned, there 
can be no doubt that there is iess danger of an actual 
disaster affecting the whole ship, although the worst 
accident which we ever had with a boiler in my naval ex- 
perience was in connection with a water-tube boiler on a 
torpedo-boat, where all the crew of a fire-room were 

ded to death. Nevertheless, the boiler itself did not 
explode, and was quite easily repaired. On the other 
hand, a few years before this a locomotive boiler on a 
torpedo-boat in Germany exploded through the collapse 
of the crown sheet due to low water, and not only killed 
all the people in the fire-room, but tore up the decks and 
utterly ruined the boiler itself. In this connection it is a 
cause of sincere congratulation that since the explosion of 
the Thunderer’s boilers in the English Navy many years 
ago, there is, I believe, no record of the explosion of a 
large, well-built marine boiler. For naval purpoees, 
where weight is such a t consideration, the water-tube 
boiler commended itself at once, and it has now. become 
the established practice in all navies to use only water- 
tube boilers in new ships. Our English friends had some 
trouble with the Belleville boiler, but this seems to have 
been due to some extent to Jack of familiarity with it, 
and other legitimate reasons. In the merchant service, 
where weight is not so precious, the water-tube boiler has 
not thus far so thoroughly commended itself to designers ; 
and, as remarked earlier, all of the latest large vessels 
are still using cylindrical boilers. Some of the reasons 
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for the hesitation to adopt water-tube boilers are, that of 
necessity, an installation of large power means a very large 
number of boilers, because the water-tube boiler does not 
admit of single units of great r comparable with the 
large double-ended cylindrical boilers. This means an 
immensely greater complication in the way of Piping, 
valves, fittings, feed-pumps, &c. Moreover, owing to 

small amount-of contained water, which is very desirable 
in so far as weight is concerned, the water-tube boiler is 
very sensitive as regards steam pressufe and water 
level, requiring very much more care and attention than 
the cylindrical boiler, with its immense amount of con- 

i water. It seems to me not impracticable that 
the able men who are in the study of this ques- 
tion will finally succeed in developing a type of water- 
tube boiler which will commend itself for use in the mer- 
chant service as well as in the gt Some of the boilers 
fitted in the United States naval ships had but six minutes 
of water endurance after grr t 8 working, 
while one of those, the Babcock and Wilcox, adopted to 
our naval use has as much as 25 minutes’ endurance, which 
is a close approximation tothe Scotch boiler. 

Auziliaries.—In the early steamers, almost the oly 
independent steam auxiliary was a single pump, whic 
could be used for feeding the boilers while under banked 
fires, or with the engine stopped, and for pumping the 
bilge. The other pumps were attached to the main 
engine. Such’ things as steam capstans and winches, 
steam steering-gear, —- apparatus, evaporators, 
forced-draught -blowers, and electric light engines, were 
not dreamed of. As time went on and the size of vessels 
increased, steam capstans and winches and steam steering- 
engines came in. Then it began to be found desirable, 

rticularly for naval engines, to remove all the pumps 

rom the main engine, leaving it nothing to do but turn 
the propeller, and this brought about independent air and 
circulating pumps and feed-pumps. Further p 
introdu the distiller and eva) tor, the forced- 
draught blowers and the electric-light engine. 

Most of these auxiliaries, from the nature of the case, 
are driven by simple engines, the pumps usually being 
for very slow piston speed and without expansion. The 
result is that the economy of these auxiliaries is naturally 
very low, and for some years past it has been the aim of 
designers to do something to either make the auxiliaries 
themselves more economical, or at least utilise the heat 
in the exhaust steam. Insome cases it has been arranged 
to have the auxiliaries in the engine-room take their 
steam from the first receiver and exhaust into the second, 
thus in effect making all their cylinders part of the inter- 
mediate cylinder, as far as the steam cycle is concerned, 
with its attendant economy. I remember one of my 
former associates telling of how he had actually tried 
this on his ship, with a saving of some 6 tons of coal a 
day, for machinery which was then working at about 8000 
horse-power. 


The question has been raised repeatedly by electrical | 7 


engineers that it would be a good plan to drive the 
auxiliaries by eléctric motors, on account of their very 
high efficiency even at fractional loads. For the engine- 
room auxiliaries and the boiler feed-pumps it seems to 1.:e 
that this is unreasonable, for it means increased com- 
plication, and certainly an increase in weight ; and it has 
never been shown to my satisfaction that there would be 
any material increase in economy, owing to the fact that 
the dynamos, as usually supplied on board ship, are not 
large — to have very economical engines, and from 
the fact that there are so many machines each with an 
efficiency less than unity in the circuit between the boiler 
and the final ppmp. 

There are some auxiliaries on board ship, however, 
where it would seem motors could be used to advantage, 
notably for driving the forced-draught blowers. From 
the necessities of the case, these are usually stowed in 
hot and rather inaccessible places, and it is difficult to 
keep the engines in good eer The induction 
motor, with its extreme —_ and ability to with- 
ane very hard usage, would be especially adapted to this 
work, 

The Steam-Turbine.—The latest note of p in 
marine engineering seems to be the advent of the steam- 
turbine, which for some purposes has passed the experi- 
mental stage, and has given great satisfaction. As already 
mentioned, a number of small vessels of the torpedo-boat 
class have been built with steam-turbines, and this has 
been followed up by their use in a number of excursion 
steamers and cross-Channel steamers between England 
and France and England and Ireland. The Allan line of 
steamers have also decided to equip a large new steamer 
with turbines, and, as all know from the technical Press, 
the Cunard Company have had a very able committee 
considering the question of their adoption for the two new 
flyers which that company is to build, as a result of which 
they have decided to use turbines in them. 

For constant speed at its rated load the turbine is very 
economical, comparing in this respect with the most 
economical reciprocatin ines, and its economy does 
not fall off so rapidly with decrease.of load at constant 
speed as is the case with the reci ting engine. 

For marine purposes two questions have bothered those 
who were seeking information: one, the question of re- 
versal, and the other that of economy, where not only the 
power, but the speed is reduced, as is, of course, necessary 
in the Se gery of vessels. In some instances Mr. 
Parsons used separate reciprocating engines, which 
are normally idle. In others—and this a 


to be in 


his latest practice—there are reversing turbines inside the 
exhaust passage of the ahead turbines. 

With respect to economy there is, of course, a marked 
falling-off from that at full power, but not more so than 
in the case of reciprocating engines. It seems hopeless to 
expect thatany machine will work with the same economy 
at one-tenth power that it does-at full power, and it 








would be unreasonable to expect the turbine to do this 
when the reciprocating engine does not. ‘ 

The advantages of the turbine are: the entire absence 
of reciprocating parts of bearings to be adjusted, and the 
extreme simplicity of opera t 
reduction in weight due to the very high Addéd: 
to this is the entire freedom from danger due to priming 
of the boilers, the only result being a slowing down of the 
turbine and reduction of economy. There is also 
from lubricating oil getting into the boilers. _ 

Propeller design with the turbine is more difficult than 
with the reciprocating engine, because the conditions are 
entirely different from those which have: hitherto ob- 
tained, and there is so little experience with propellers 
running at speeds of over 1000 revolutions a minute in 
oo ta “The Cunarders’ propell nderstood 

ones. u ers’ ers, itis unders ° 
are to be limited to 180 revolutions minute. For it 
must be remarked that, in spite of the fact that we now 
have very clear and logical rules for the design of pro- 
pellers under existing circumstances logically worked 
out, nevertheless, these rules and formule came after the 
experience rather than before. This matter, however, 
can undoubtedly be cared for, and when more experience 
has been gained, the design of propellers. will be as easy 
for existing conditions. 

For naval vessels, from a mili 
bine has a great deal to commend it, inasmuch as the 
machinery will stow very well in the ship and be out of 
harm’s way; the propellers are so small and so well 
immersed that there is no chance for racing, even in the 
heaviest seas, and all questions of vibration are elimi- 
nated. As already mentioned, the saving in weight is 
also a matter of decided value, if it can be done. 








THE LAW OF MASTER AND SERVANT. 

Airey v. Weighill and others.—This case came before 
the Court of Appeal on February 11, on. appeal from the 
decision of . Justice Grantham. at the Newcastle 
Assizes. The action was brought (a).to recover damages 
for unlawfully procuring one Shaftoe not to continue to 
employ the plaintiff, and to put an end to the plaintiff's 
employment by giving him an hour’s notice; (b) in the 
alternative to recover damages against the defendants, or 
some of them, for iring ther to procure certain 
persons from employing the plaintiff. 

The plaintiff was.a stonemason, who was formerly a 
member of the Friendly Society of Operative Stone- 
masons. On becoming a foreman he to be a 
member of that society, and became a member of a fore- 
men’s union. On March 15, 1904, he went into the em- 
as ment of Mr. Thomas Pearson Shaftoe, who was a 

uilding contractor carrying on business in Sunderland. 
Theemployment was subject todetermination by one hour’s 
notice on either side. The defendants, Paul Weighill, 
ames Thomson, and George Stagg, were the trustees of 
the Friendly Society of Operative Stonemasons. The 
defendants Walter Dicnen and James Elliot were the 
president and secretary of the Sunderland district branch 
of the society. The defendants, Samuel Armitage, D. 
McConnell], and PD. Shann were members of the Sunder- 
land branch. The plaintiff all that on March 22, 
1904, the defendants, Rawson, McConnell, Armitage, and 
Shann, and divers other members of the society were in 
the employment of Mr. Shaftoe as stonemasons with the 

laintiff, the employment in every case being subject to 
letermination by one hour’s notice on either side, and 
that the defendants Rawson, Elliot, McConnell, Armi- 
tage, and Shann, with intent to injure the plaintiff, un- 
lawfully, wrongfully, and maliciously procured and 
indu Mr. Shaftoe not to continue to employ the 
plaintiff, and to put an end to the plaintiff’s employ- 
ment by giving the plaintiff one hour’s notice to deter- 
mine the same. 

On March 22 the plaintiff was asked whether he would 
become a member of the union ; but he refused. 

The workmen in the employment of Mr. Shaftoe, all 
of whom were members of the society, thereupon, as the 
plaintiff alleged, by common consent, and in accordance 
with instructions given by Armitage and other defen- 
dants, agreed to determine their employment by giving 
an hour’s notice, and proceeded to do so. Mr. Shaftoe 
asked them their reason for giving notice, and they 
replied that their reason was that the plaintiff was not a 
member of the union, and refused to join it. The result 
was that the plaintiff received an hour’s pay in lieu of 
notice, and his employment was terminated. He had 
been receiving wages at the rate of 8/. a month, and he 
remained out of employment for a month. The defen- 
dants Weighill, Thomson, Stagg, and Elliott appeared to 
the action, but the other defendants made default in 
seme. At the trial evidence was given to the 
above effect, and Elliot stated that at the meeting of 
March 21 the lodge passed a resolution forbidding the men 
to bring about the discharge of the plaintiff from his 
employment, but no minutes of the meeting were pro- 
duced. The jury, in answer to questions put to them by 
judge, found that Rawson, Armitage, Shann, 
nell ordered the men to send in their notices 
to Mr. Shaftoe to compel him to get rid of the plaintiff ; 
that they acted as it was admitted they did act to force 
the plaintiff to pay 2s. 6d. to their society, and to join their 
society, and to gét him dismissed from his work if he did 
not join, and that they acted as they did with the 
approval of the lodge; but that they did not act with a 
malicious intent to injure the plaintiff apart from forcing 
him to join the society. The jury assessed the damages 
at 8/., and a verdict and judgment for that amount were 
entered for the plaintiff. The four defendants who 
=> age the action now applied for judgment or a new 
t 
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Chester Jones with him), for the appellants, el 
that no actionable wrong been committed by sy of 
the defendants, and that if any such wrong were com- 
mitted, the persons who committed them were: no: 

ts of the society. The jury had found that th: 
defendants had no malicious intention to injure th¢ 
plaintiff apart from forcing him to me a member 
of the union. The action of the men was spontaneous 
and not prompted by any order of the lodge or of th: 
parent society. 

Mr. Eldon Bankes, K.C. (Mr. Gawan Taylor and Mr. 
A. emcee a 4 for the plaintiff, said that on the first tw: 
findings of the jury there was a clear cause-of action 
against someone. The conduct of all persons concerned 
and the otder of events showed that, whether or not the 

ige such a resolution as Elliot —— of, the 
men obtained the sanction of the lodge for what they did 

The responsibility of the society in this case depende: 
on the = principle poueng the liability of prin 
cipals for the acts of their agents laid down in Barwick 
v. The English Joint-Stock Bank (L.R. 2 Ex. 259). 

The court allowed the appeal. In the course of his 
judgment the Master of the Rolls said that the burden 
of showing that the implied authority of the union 
for the strike could be got from the rules was upon 
the — g and, in his opinion, the plaintiff had not 

rm om the burden. The rules seemed to negative 
any right on the part of the lodges to draw on the funds of 
the society for the pu of supporting men ont on 
strike. Then on what the conclusion of the jury 
been based ? It seemed to have been based on the assump- 
tion that the evidence of Elliot was false, and that it was 
not true that the meeting had ed any resolution ad- 
vising the men not to strike. ut that was not enough ; 
in order to support the conclusion it was necessary 
for the jury to have found that there was a resolution of 
the lodge authorising the strike. And the fact that they 
disbelieved in the existence of a particular resolution was 
no nd for affirming the existence of some other reso- 
lution. In his opinion, it was quite compatible with the 
existence of the resolution spoken to by Elliot that the 
men should have taken the course which they in fact 
adopted. It might well be that they thought it would be 
better, if possible, to obtain the sanction of the lodge 
before they sent in their notices, but that when they failed 
to get that sanction they proceeded to act on their own 
account to bring about the disc ef the plaintiff. 
He therefore thought there was no evidenee to justify the 
finding of the jury on that question. Reliance was laid 
on the decision of this Court in Giblan v. the National 
Amalgamated Labourers’ Union of Great Britain and 
Ireland ; but to his mind the reasoning of that case was 
conclusive against the plaintiff's contention. That was 
a clear case of agency. Here there was no trace of 
assent on the part of the union to what wasdone. The 
laintiff had failed to satisfy the burden which lay upon 
im of showing any authority either of the lodge or of the 
union. The application would therefore be allowed, and 
judgment entered for the union. 
peculiar decision under this much-canvassed enact- 
ment has recently been given by a learned County Court, 
judge. It appears that a man was injured while repuiring 
the sails of a windmill. He sought com tion under 
the Act. As everyone must know by this time, the Act 
applies only to employment by the undertakers on, in, or 
about (inter alia) an ‘‘engineering work.” ‘‘ Engineering 
work” means any work of construction or alteration, or 
repair of a railroad, harbour, dock, canal, or sewer, and 
includes any other work for the construction, alteration, 
or repair, of which machinery driven by steam, water, or 
other mechanical power is used. The learned judge, in 
the case in question, held that as a windmill was not 
operated by mechanical power, the employment was not 
within the Act. 

Employers are not solicitous to see that the application 
of the Act is extended; but it must be confessed that 
this decision is somewhat astonishing. If a windmill is 
not driven by mechanical power, what is the power which 
drives it? 

It has been decided that the words ‘‘mechanical power” 
do not mean hand-power, such as: ‘‘hand-winch and 
pulley ” (Wrigley v. Bagley (1901) 1 K.B., 780), but it 
appears to us that the clear object of the Section is to 
include employments which may be a source of danger 
owing to the use of mechanical power. It is obvious that 
a man might incur considerable risk in the course of his 
employment in a 50-horse-power windmill. 








“Tue ELkcrriciaN” EtecrricaL TRADES DIRECTORY 
AND Hanp-Book ror 1905. — This annual, which is dis- 
tinguished by its colour as the ‘‘ Blue-Book of Elec- 
tricity,” differs from many of the other electrical annuals 
in combining the advan of a hand-book as well as of 
adirectory ; and thus, while we find the alphabetical lists 
of officials and companies, with biographical sketches of 
notable experts, a very large amount of space is devot 
to a review of the year’s work, and especially to the pub- 
lication of formule, data, diagrams, various Acts of 
Parliament, Government and other regulations, all applic- 
able to electrical work. This issue is the twenty-third 
annual edition, and it has been brought completely up 
to date, a full digest of the agreement between the l’ost- 
master-General and the National Telephone Company 
for the purchase by the State of the company’s under- 
taking in 1911, issued on February 17, being included. 
There are, it will readily be understood, many important 
data of an historical, legal, and technical character ; and 
the book, with its very useful index, is a valuable desk 
companion to all interested directly or indirectly m 
electrical work. It is published at 15s., by Mr. George 
Tucker, at the offices of The Electrician, Salisbury-court, 
Fleet-street, London. 
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a ae PATENT 


Comritep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrate, 

Where inventions are communicated from abroad, the Names, 
é&e., of the Communicators a in italics. | 

Copies of Specifications may be obtained at the Patent Office, Sale | 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 





the uniform price of 8d. | 
The date of the advertisement of the —— of a Complete 
Specification is, in each case, given after the abstract, unless the | 


Patent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of | 
the advertisement of the ance of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a | 
‘Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. | 


| 


102. The Pheonix o Manufact' Com-| 
any, Limited, W. Ovischlager, and Haddock, 
Bradtord, Yor! Brush-Sup (6 Figs.) Novem 


iber 8, 1904.—This invention is especially applicable for use in the 
connection of brush-supporting pins to the brush - carrying 
rockers of dynamos and motors. e rocker shown consists of a 
ring a which is split at one point and provided with a tightening 
bolt whereby it may be locked in position on the machine. The 
ving a has four arms c, each intended to receive the end of one of 
‘the brush-supporting pins d, for which object it is formed with a 
tapering hole. Each pin d is threaded at f on an enlarged part, 
and has an inwardly-coned or tapered end g. A cap of insulating 
material is provided for the end of each pin d, each cap being split 
into two parts h,h, and being t d both outside and inside. 

iisan insulating washer; k is a thimble or shell of copper ; J is | 








} 
ae 


a metallic washer; and m a nut threaded to engage the screwed 
part f of the pin d. In fixing the pinsd in such a rocker, and 
<onnecting the leads to the pins, each pin is through a hole 
in one arm ¢, the two-part cap h, h is applied to the end g, and 
the pin is then pulled outward until the parts h, 4 become 
locked in place between the tapering bore of the hole in the arm 
c and the end g. The washer i is then slipped over each pin, and 
after this the shell k, in which is coiled a bared portion n of the 
stranded lead 0. The washer / fits in the shell on the bared part 
n, and when the nut m is tightened, the part n is bound tightly 
in place, making good contact with the shell k and washer J, 





whilst simultaneously the end ‘he the pin d is drawn into the 
hole in the arm c until the insulating cap h is tightly wedged in 
position ; the pit% with all its connections, is thus fixed and 
tightened by one nut m. (Accepted December 21, 1904.) 


23,834. L. J. Hunt and the Sandycroft Foundry | 
Company, Limi Sandycrof¢,Flint. Alternating- | 
Current Induction Motors. [2 Figs.) November 3, 1904. | 
—The rotor A is constructed with a squirrel-cage winding con- | 
sisting of conductors B having low resistance cross-connections E 











nd a high resistance short-circuiting ring or rings C at each | 
end. It will be seen that if any one cross-connection E be attached | 
at both of its ends to a high- tance short-circuiting ring C, either 
directly thereon or indirectly by being attached to two conductors 
at their ends which are in connection with said ring, it will short- 
circuit that portion of the ring C bridged by the cross-connection, 





and will thus reduce the effective resistance of the ring. Accord- 
ing to the present invention, the short-circuiting ring or rings C, 
cross-connections E, and conductors B of the squirrel-cage 
winding are arranged and connected in such relation, one to 
another that any one cross-connection or any one pair of related 


the control of such passages is arranged from without the pro- 
ducer. When the passages are open, a certain quantity of gas 
rises through the fuel contained in the bell, and escapes through 











conductors has only a single point of direct ductive tact 
with any given short-circuiting ring. Preferably the said point 
of conductive contact is arranged by connecting only one end of 
each cross-connection or the corresponding end of one only of each 
pair of related conductors to the short-circuiting ring, the similar 
end of the other conductor of the pair and the corresponding end 


| of the cross-connection attached to it being without direct con- 


ductive contact with the ring. In this way, at one end of the 
rotor only one-half of its conductors B will have direct, or 

proximately direct, conductive contact with the high-resistance 
short-circuiting ring. If desired, however, another annular ring, 
independent of the first ring, may, in like manner, be connected 


| with the remaining conductors at this end of the rotor. The 


other end of the rotor may have either one or two rings 
arranged in the same way, or be constructed without any short- 
circuiting rings if there be an even number of conductors B on the 
rotor, without, however, dispensing with the low-resistance cross- 
connections. It is immate: which of the conductors of each 
cross connected pair be selected for direct connection to the 
short-circuiting ring or rings at either end of the rotor, provided 
any one cross-connection or any one pair of related conductors has 
only a single point of direct conductive contact with any given 
ring at that end of the rotor. It is also immaterial whether 
alternate conductors or alternate groups of conductors be con- 
nected in this way to any given ring, or whether the ring or rings 
be attached to the conductor bars themselves or to any part of 
the cross-connections so long as the said conditions are main- 
tained. (Accepted December 21, 1904.) 


3603. H. ‘Leitner, W . Surrey, and R. N. 


5 A ect, Surrey, Controlling Apparatus. 
{1 Fig. ae 12, 1904.—This invention refers to means for 
regulating and rendering more equable the mov its of the 


cores of solenoids ye ey for controlling or regulating electric 
circuits in any o! the forms of ap tus in which the movements 
of cores inside solenoids are employed for effecting the 4 
or controlling operations. In carrying the invention into effect, 
the cores or plungers of the solenoids are made a moderately 
close fit, are to move up and down within tubes of 
metal arran; within the solenoids and closed at the bottom. 
The tubes within which the plungers or cores move are con- 
nected at the bottom by a pipe which can be fully or partially 
opened by a cock. The tubes in which the cores move are 
partially filled with oil or other suitable liquid. The damping 
or dash-pot effect of the arrangement may be increased or dimi- 
nished by es or closing the cock in the pipe connecting the 
two tubes. in which the cores or solenoids move toa greater or 
less extent. a and a! are two solenoids which are designed to act 
against one another, and which respectively actuate the cores 
or plungers } and l! which fit closely into the tubes ce, c! of brass, 
or other suitable material, on which the eaid solenoids a and a! 
are wound. The two cores) and! are fixedly attached to a 


























pulley-wheel w by acord, this pulley-wheel w carrying an arm 
y which is adapted*to move over the contacts x, z, x of the 
rheostat, and so introduce or withdraw resistance into or from 
the electric circuit which is to be controlled or regulated. The 
two tubes c and c! are closed at their iower ends, and connected 
together at the bottom by the pipe p in which is the tap or cock ¢, 
by means of which the flow of liquid through the said p'pe p 
can be controlled. The said tubes cand c!,in which the cores 
band L! of the solenoids a and a! move up and down, are, when 
the apparatus is in use, partly filled with a suitable liquid, such 
as oil. The operation of the apparatus is as follows :—When 
either of the cores of the solenoids is attracted downwards, say, 
for example, the core b is being drawn down by the sole- 
noid a, the tap ¢ being open, the oil or other liquid is forced 
through the pipe p and the tap ¢ from the tube c into the 
tube cl, where it assists in raising the core }!. When the 
cores are moved in the opposite} direction, the liquid is, of 
course, forced from the tube c! back into the tube « By 
opening or closing the tap ¢ to a greater or less extent the 
rate of flow of the liquid can be controlled, and in this way 
the rapidity with which the cores move up and down under the 
action of the solenoids can be increased or diminished, while any- 
thing resembling violent or shock-producing movement can be 
completely prevented. (Accepted December 21, 1904.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


28,031. L. Mond, London. Gas-Producers. [4 Figs.) 
December 21, 1903.—In Specification No. 12,440, of 1903, there is 
described a producer having in its upper part an iron cylinder 
or truncated cone, which is hereinafter termed a “ bell,” reaching 
some distance down into the producer. This bell is always kept 
partly filled with fuel, which, after undergoing partial distillation 
in the bell, passes continuously into the com zone of the 
protvese below. The products of this distillation in the bell have 

itherto been compelled to escape at the bottom of the bell, and 
to pass through the incandescent fuel underneath it, with the 
object of converting the tarry matters they contain into permanent 
gases. With certain fuel it is, however, found that it is more advan- 
tageous to let these volatile products escape through openings in 
the bell together with the generated in the ucer, and thus 
to recover as large a quantity of tar as possible as a by-product of 
the gasification of the fuel. For this purpose, by the nt 
invention, the bell is provided with one or several openings, slots, 
or holes, affording passages for gases and vapours, and preferably 





them, canrying with it any tarry vapours evolved from the fuel 
contained in the bell. By adjusting the , ey of these apertures 
it is possible to let more or less gas pass that way, thus regulating 


to a great extent not only the quantity of tar it is desired to 
uce, but also its quality. When these apertures are opened 
their full extent, a comparatively large quantity of goes 
through them, and the tar becomes much more fluid, whilst when 
they are closed, the tar becomes stiffer, and approaches more 
nearly to the consistence of pitch. The hopper a is of ordinary 











(20,231) i 





construction, and the bell } is similar to that described in the 
aforesaid specification, save that it has holes ¢ in it, provided 
within the bell b with hoods d, and without the bell with covering 
slides ¢. The latter work in guides f, and are raised and lowered 
by hand-wheels g, the bosses of which are nuts working on the 
screwed ends of rods A fixed to the slides. The gases escape 
through the holes c, when the slides ¢ are more or less raised, into 
the casing i, whence they pass through the main o to the usual 
purifiers. The holes c may be more or less closed by flaps instead’ 
of by the slides e, such flaps being connected by links with rods 
that slide — stuffing-boxes fixed to the casing. (Accepted 
December 21, 1904.) 


27,960. G. K.Grieve and W. C. Peebles, Bonning- 
Edinb Gas-Go (3 Figs.) Decembe: 

21, 1903.—The invention kgs for its object to improve and simplify 
the construction of gas-governors, controlling a downward flow of 
gas, so that they will act in an efficient and reliable manner whilst 
only requiring a comparatively low percentage of the initial pres- 
sure of the gas to operate them. In carrying out the invention, 
as shown in Fig. 1, the governor is made with the inlet A to the 
os at the top, and gas from thence through openings 
B in the periphery of a cap C, which covers a central or working 
chamber D. Around this chamber there is an annular space or 
passage E, by which the gas passes to openings G, communicatin, 
with the interior of the chamber at the bottom end and beneath 
a piston H fitted therein. Communication is also made between 
the annular space E, and the central chamber D above the piston 
H, by an opening J in the side of the chamber, the amount of 
which opening can be regulated by means of an adjusting screw 
K to control the flow of gas. The piston I is on a tubular spindle 
L, the upper end of which enters into a recess M in the cap © 
which covers the central chamber, and the lower end, which com- 
municates with the outlet from the governor, slides in an annular 





projection N formed at the bottom of the chamber, this projection 
also serving asa stop to prevent the piston falling below the holes 
G through which gasis admitted to the lower end of the chamber 
D. Gas from the upper portion of the central chamber is ad- 
mitted to the interior of the piston spindle L through an opening 
P formed init. The ition of this opening is such that, if the 
pressure increases and the piston H ascends and raises the upper 
end of the spindle further into the recess M in the cap 0, this 
movement will cause the opening P in the spindle L to be partially 
covered, and thus also cause the volume of gas flowing down the 
tubular spindle to the outlet R of the governor to reduced, 
which outlet may be in direct communication with either a service 
pipe or a burner. Instead of permitting gas to pass from the 
annular jaye E directly to the upper part of the central 
chamber D all the gas may be made, as shown in Fig. 2, to pass 
by the opening G into the part of the chamber under the piston 
i. and from thence the amount required for consumption may 
be allowed to pass through openings 8 in the piston H into the 
chamber D. The size of the openings are proportional to the 
volume of gas required for consumption. (Accepted December 21, 


1904.) 

27,513. H. N. Bickerton and H. W. B 4 
Ashton-under-Lyne, and D. Clerk, Ewh » 
Surrey. Governors. [2 Figs.) December 15, 1903.—This 


invention relates to governors of the “hit-and-miss” type for 
internal-combustion engines. a@ is a horizontal lever pivoted on 
the bracket ) of a centrifugal governor c. A pin d on the lever a 
is provided with a roller, and works in the usual ve Jf in the 
yovernor-sleeve g, 80 that the lever ais raised and lowered under 
the action of the governor. On the outer end of the governor- 
lever @ is mounted a ng lace h, vided with 
a groove adapted to receive the edge of a knife-blade k, This 
knife-blade is mounted horizontally on a bracket m pivoted on an 
axis 2, which is placed on or near the level of inlet-valve 
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indle o, but at right angles thereto. This axis is parallel with 
that of the half-speed valve-shaft p. A bell-crank lever q is carried 
by the swinging bracket m Se on a journal 7 placed in 
proximity to the knife-edge k carried by the bracketm. A pivot ¢ 
on the bell-crank lever q carries a roller t which engages with 
the inlet valve cam v, while the lower end of the bell-crank lever 
ieguennee with a round nose, and rests directly on the end of the 
inlet-valve spindle o. A spring z is provided between the swing- 
ing bracket carrying the knife-edge and an abutment y, so as to 
throw the knife-edge always out of contact with the receiving- 
edge j of the governor-lever, so that the latter may be freely 
moved by the governor. When the spring 2 is pressing the 
bracket m carrying the bell-crank lever ¢ against the lower ba 
of the cam surface v the knife-edge k is clear of the end j of the 
governor lever h with its receiving groove. If, now, the governor- 














MUMMY, 
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lever @ remains in its lowest position, the ve on the end of the 
lever is opposite the knife e k; when the inlet-valve 
cam v begins to press on the knife-bracket m through the bell- 
crank lever ¢ and roller ¢t, the whole s turns about the 
bottom axis n, thus bringing the Enite-cdge f into the ve on 
the end of the governor-lever. As soon as the hatlodine k 
bottoms in the groove no further movement in this line can take 
place, because the force is in line with the point of support of the 
orn. The knife-edge k then becomes the fulcrum for 

e swinging-bracket m ; the next effect of the cam v is to 
swing the bell-crank lever q about the centre of its upper axis 7, 
its lower and round-nosed end w pressing against the inlet-valve 
stem 0, and thus opening the inlet-valve z. It will be understood 
that the inlet-valve is held to its seat by a spring of sufficient 
strength. (Accepted December 21, 1904.) 





GUNS AND EXPLOSIVES. 
785. A. T. Dawson, Westminster, London, and 
oes | - Furn 


‘orne, -in eas. Breech- 
Ordnance, [11 Figs.) December 31, 1903.—This invention has 
reference to means whereby a blast of air or other aeriform fluid 
can be caused to eject the spent gases from the gun in a head 
wind after firing, 80 as to prevent these gases from escaping from 
the breech when opened, and thus avoid the inconveniences 
arising from such cause. The air supply may be obtained from 
the ship's air-pressure system, or an air-compressor with a re- 
ceiver may be installed in a position convenient to the mounting, 
to store up a supply of compressed air ready for use. The com- 
pressed air from the receiver to a control-valve which 
operates to admit the com air to an auxiliary or secondary 
receiver. From the outlet of this secondary receiver a pipe d* is led 











nally in the opposite direction to that above stated, under the 
influence of the spring, thereby causing the nozzle to be intro- 
duced into the breech as soon as it is opened sufficiently wide. 
A valve situated in the pivot e of the nozzle prevents the air 
from —— from the nozzle until the latter has well entered 
the breech, and does not completely brag until the nozzle has 
been fully swung into the breech. is valve stops the com- 
Pp air from passing through the nozzle, in case the breech 
not opened ee or run out of the gun, and it also 
revents any unnecessary loss of the a air taking place 
fore the nozzle is in go og position. The control-valve may be 
situated at the side of the auxiliary receiver, and may be under 
the control of a lever connected therewith by means of a rod. 
This lever, when the gun recoils, may be actuated by a spring, 
and then admits a charge of air to the auxiliary receiver, at the 
same time closing the outlet to the nozzle E through the pipe d*. 
On the return of the gun, a stop attached to the recoiling part of 
the ———— returns the lever to its original position, 
thereby simultaneously opening the outlet to the nozzle E through 
the pipe d*, and closing the inlet to the auxiliary receiver from 
the main receiver. (Accepted December 21, 1904.) 


LIFTING AND HAULING APPLIANCES. 


20,561. The Elektricitats Actien-Gesellschaft, 
vormals W. Lae and Co., Frankf -the- 

'° vators. [1 Fig.) September 23, 
1904.—This invention consists of an arrangement of lift and 
inclined planes, by which loaded trucks are conveyed from the 
es to the unloading place, and the empty trucks are 
returned to the loading place ; these operations, with the excep- 
tion of the woo being carried out by gravity without the use 
of special operating mechanism. By means of a lift the loaded 
truck w is raised to the bank b. The rails of the cage /, on which 
the truck w rests whilst it is being raised, are inclined in the 
direction of the place of unlodding, brake-blocks preventing the 
truck from rolling off the e f. When the cage reaches the 
level of the bank }, the brake-blocks are released, and the truck 
then runs down the inclined path s to the place of unloading e, 
where the truck stops and discharges its contents, and then it 
runs back along the inclined path s! to the hoist guides. Whilst 
the truck is being discharged the cage / is lowered from » to B, 
and then occupies the position shown in dotted lines, and the 
truck runs into the cage f, which can then be further lowered to 
be again loaded. The motion of the truck running to the place 
of unloading is retarded by a buffing device consisting of a body 

















(20,864, 





on wheels, such as a frame p, standing at a little distance forward 
of the unloading place. To the truck p is attached a weight g, so 
that the buffing-truck p is counterbalanced and normally kept at 
the required place by the weight g. When the loaded truck w, 
running down the incline 8, strikes the buffing truck p, it moves 
it forward and raises the weight g. When the truck wis emptied 
the — g draws back the buffing-truck to its original posi- 
tion, and in so doing imparts movement in the return direction 
to the empty trucks w, which, after passing over a pair of auto- 
matic points, is returned along the line s! to the hoist-guides ¢. 
If two unloading places e and e! be served each by a hoist- 
frame t, ¢!, it is possible by means of a bridge V spanning the 
space between the cages and bank 0! to enable the truck of one 
of the hoist-guides ¢ to run to the unloading place ¢!, the inclina- 
tion of the bridge V being altered to cause the truck to run down 
towards the place of unloading to which the truck is to be sent. 
In double hoisting installations provided with rails as shown, the 
tracks s, s! of each of the lifts run into one towards the upper 
end of the lift, so that both cages f of each track are brought to 
the same banks. The loading of the truck which is at the bottom 
can be effected when the other cage that has been raised to the 
top bank has been lowered to the lower bank ready to receive the 
emptied truck. (Accepted December 14, 1904.) 


SHIPS AND NAUTICAL APPLIANCES. 


3568. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, and R. W: it, Newcastle-on-Tyne. Dock- 
Gates, (2 Figs.) February 12, 1904.—Dock-gates, as at present 
usually constructed, are provided with a heel-postj consisting of 
an approximately semi-circular baulk of timber constituting the 
ivot about which the gate turns, and forming a water-tight 











to a pivoted nozzle F mounted at the breech end of the gun. The 
air-nozzle E is carried on oe e attached to the breech-ring of 
the gun, and is capable free movement thereon ; for conve- 
nience it may be arran; to swing in a horizontal plane. The 
movement of the nozzle in swinging into the gun may be con- 
trolled by the opening of the breech. This is effected a spring 
device comprising a shaft e! having at each end a pinion e?, i 


and surrounded aspring. The pinion ¢? gears with a 

e® on the nozzle &, and the pny ope with a rack- e 
which, during the closing of the bi cameos with a stop ¢7 
on the swinging breech arm or carrier E}, becomes thereby 
shifted lon, tudinally in a direction to cause the nozzle to swing 
outwardly against the resistance of the . On the swinging 
outward of the arm or carrier E! to open the breech, the stop e? 
assumes a position to permit the rack-bar e* to move longitudi- 





even moderate-sized gates there is difficulty in obtaining a single 
baulk to form the post of sufficient size to withstand the pressure 
and wear, and there are objections to building up the post from 
rate pieces. With very large gates it is practically impossible 

ea 
invention, the heel-post is entirely 
the gate itself 
being faced with timber. 

















oint between the edge of the gate and the abutment. With 
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y post entirely of timber. According to this 
sed with, the edge of 


of an approximately semi-circular form and 


around upon 
the o 
the block 24 is released from the 
hammer-head causes it to fall, ai 
again to its starting 
seen that for a light 
22 for a short time only, so 
with the pulley 22, soas to raise the hammer-head 10 through a 
short distance only ; and when a heavier blow is required, a longer 
distance of travel to the block 24 will be given. 
entirely removed from the treadle 31, 
ciently to bring the outer side of the block 24 against the inner 
face of the frame 40, and hold it there with sufficient tightness to 


| gate is, as usual, a ho'low structure built up of metal plates a 


stiffened with horizontal decks b and ribsc. At the side of the 
gate next the abutment these pilates a are, according to this 
invention, bent into the arc of a circle of such a radius as to give 
ee bearing surface. The curved side of the gate is stiffened 
by horizontal plates or ribs d fixed to the ribs c, forming the side, 
and projecting radially inwards, and by vertical radial gusset- 
plates ¢ fixed between each pair of such ribs. The outer curved 
surface of the edge of the gate is faced with stave-shaped baulks 
of timber / bolted to it, and prevented from moving tangentially 
by vertical angle-pieces g, which also further stiffen the curved 
edge of the gate. (Accepted December 21, 1904.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


24,397. E.S. Brett and the Brett’s Patent Lifter 

, : Coventry. op - Hammers. 

(5 Figs.) November 11, 1904.—The invention relates to drop- 
hammers. &, 8 are columns between which the hammer-head 10 
moves. Upon the upper part of the columns 8 is suitably carried the 
driving-shaft 12, upon which is secured the toothed wheel 13, 
which gears into the larger toothed wheel 14 secured upon the 
shaft 17. The shaft 12 is driven by fast pulley 18, by the side of 
which is a loose —> The shaft 17 is carried on a suitable 
bracket. Upon the shaft 17 is secured the poor 3 upon which 
the liftiog-band 23 is made to wrap itself. is d 23 is secured 
to the frictional gripping-block 24 rigidly secured to the arm 25. 
This arm 25 is operated as follows :—-Upon the shaft 17 is a sliding 
sleeve 26, which may be moved backwards and forwards by means 
of the cranked lever 27, carried upon the rotative shaft 28, which 
is operated by the lever 29, link-rod 30, and treadle 31. The sleeve 
26 has two projecting cams 34, 35. These cams act upon the 
rollers 38, 39 which are pivotally carried on the arm 25, and conse- 
quently when the sleeve 26 is moved towards the pulley 22, the 
gripping-block 24 is drawn tightly upon the surface of the pulley ; 
but when the sleeve is moved away from the pulley, the gripping 
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block 24 is lifted from the pulley 22. 40 is apart circular frame, 
whose inner surface is concentric to the shaft 17, and the outer 
surface of the eyere Mosk: is also concentric to the shaft 17. 
In order to raise the hammer-head 10, the foot is placed upon the 
treadle-lever 31, by which the rod 30 is drawn Eoennetta, and 
tbereby the lever 27 is moved inwards, by which the block 24 is 
drawn Seay we the pulley 22, so that the block is carried 
with the pulley as far as may be determined by 

By slightly removing the foot from the treadle 31 
ley 22, and the weight of the 
also to bring back the block 24 
mead ready fora repeat operation. It will be 
low the block 24 will be held upon the pulley 
it will travel only a short distance 


rator. 


When the foot is 
ings 33 will raise it suffi 


pport the hammer-head at whatever point it has been arrested. 





he construction is as follows :—The 


su 
(Accept 


ed December 21, 1904.) 














MakCcH 10, 1905. ] 


ENGINEERING. 





301 








SAND-PUMP DREDGING ON THE 
MERSEY. 


In recent years the design and construction of 
appliances for sand-pump dredging have been very 
considerably improved; and probably as high a 
conception as is possible of efficiency and economy 
has been realised in connection with the dredyers 
employed for maintaining a deep-water channel at 
all stages of the tide at the Mersey Bar. The ex- 
perimental work, commenced in 1890, has been 
continued, and, as a consequence of such research, 
the latest dredger built—of which we publish illus- 
trations this week—embodies many interesting de- 
partures from early practice. With the work actually 
accomplished we shall deal later ; but it may be said 
at the outset that the net result uf the operations 
carried out during the past fourteen or fifteen years 
is that, whereas at the commencement of the work, 
in 1890, 11 ft. was the deepest water on the bar 
at low water of spring tides, a channel 1500 ft. in 
width, having no less than 27 ft. of water in any 
part at_the same state of the tide was completed in 
1899, and has since been maintained. The amount 
of sand which has had to be removed from the bar 





there will be the least possible percentage of sand 
in the overflow from the hoppers back into the sea. 
In order to insure the highest efficiency from this 
point of view, Mr. Anthony G. Lyster, the engi- 
neer of the Mersey Dock Estate, who has been 
reponsible for this work for many years, has con- 
ducted a large amount of research work, both with 
experimental plant, and with the practical equip- 
ment of dredgers, and in describing the latest 
sand-pump dredger constructed we shall have 
occasion to review these experiments and their 
direct bearing upon the economy of suction-dredg- 
ing. 

it was in 1890 that the Mersey Docks and Har- 
bour Board first applied the system of suction 
dredging for the removal of the bar. The engi- 
neers responsible for the efficient maintenance of 
the Harbour of Liverpool necessarily watched the 
development of the sand-pump dredger, and 
considered its possible application for their pur- 
poses. As early as 1876 the late engineer, Mr. 
George Fosbery Lyster, visited France specially 
to witness experiments -with one of the. earliest, 





if not the earliest, form of plant—the ‘' Bazin” 
pump—working in the River Loire, and subse- 


discharge was arranged through slits in the bottom 
of the landers, which were closed at will by doors. 
A special system of rubber strips had to be 
applied to prevent the sand percolating through 
the metal contacts formed by the hopper doors and 
the bottom of the ship. These boats established the 
suitability of suction-dredging for the material and 
conditions met with at the bar, and afforded oppor- 
tunity to Mr. A. G. Lyster to conduct such experi- 
ments as enabled him, in the design of later special 
dredgers, to embody important improvements, 
These had reference particularly to the form of 
nozzle, the system of operating the hopper-doors, 
and to the retention of sand after it had been 
pumped into the hoppers, while the accompanying 
water which had passed through the suction-pipe 
was allowed to overflow back into the sea. .The 
hopper barges dredged to a depth of about 36 ft., 
and their joint maximum output in any one month 
was 174,160 tons, the average in the best year 
being 55,000 tons and 48,000 tons per month 
respectively. 

It was determined in 1892 to build a much more 
powerful dredger, embodying all the improvements 
suggested by experience and experiments, in order, 








Fie. 1. 


itself in order to effect this, apart altogether from 
occasional work in continuing the depth, was 25 
million tons; but since then, in addition to maintain- 
ing the 27 ft. over the bar, extensive sand-pump 
dredging has been carried out in various parts of 
the channel and river. In this way alone 77 million 
tons have been taken. Thus, from September, 1890, 
to December, 1904, the aggregate quantity raised 
by suction dredgers was over 102 million tons. As 
suggestive of what this quantity of material actually 
means, it may be stated that it would fill up a 
complete section of the River Thames at Black- 
friars Bridge, to Trinity high-water level, for a 
length of the river of over eight miles. This work, 
too, has, with the later dredgers, been carried out 
with the very low average expenditure, including 
wages, supplies, and repair, of about $d. per ton of 
sind actually dredged ; a result which at once indi- 
cates the satisfactory character of the design of 
the dredgers, and particularly of the details. 

The economy of sand-pump dredging is depen- 
dent on the efficiency of certain details. Of course, 
the cost may be greatly increased by unsatisfactory 
work upon the hull or machinery of the floating 
structure. There is also the question of the 
economy of the pumps, but the main object must 
ever be to obtain the highest percentage of sand 
to the total volume of flow through the suction- 
pipes into the hoppers, and also to insure that 











quently himself made experiments in the Liver- 
pool Docks with the view of ascertaining ‘its applica- 
bility for the removal of mud. For such a pur- 
pose, however, the appliance could not then, or 
until recently, be considered an efficient machine, 
on account of the fineness of the material, which 
resulted in a very large quantity of it passing 
between the hopper-opening and doors and over 
the sides of the hopper, and for other reasons. 
When, however, the necessity of dredging the 
Liverpool bar, consisting of a fairly heavy sand, 
came to be a practical question, the sand-pump 
was the form of dredger which appeared most 
suitable for the purpose, and it was decided to 
fit a suction-dredging plant to two of the largest 
of the steam hopper-barges which were used for 
conveying to seathe material dredged by appliances 
of the older type. These barges had a capacity of 
500 tons. The suction-pumps, which were of the} 
centrifugal type, were provided with suction-pipes | 
of 22 in. and 18 in. in diameter respectively, the 
pumping-engines being of 90 horse-power, capable 
of dealing with 600 tons of sand per hour. In this 
tentative arrangement the engines and pumps were 
laced in the stokehold, the suction-pipe in one case 
Cin through, and in the other over, the side of 
the vessel, delivery being taken up through the 
deck into two landers running fore and aft the 
hoppers on each side of the strongback. The; 








Tue Sanv-Pump Drevocer ** Coronation.” 








amongst other things, to enable work to be canied 
out in even the roughest weather. This dredyer, 
along with two subsequent vessels of increased 
capacity, was built at the Naval Construction Works 
of Messrs. Vickers Sons and Maxim, Limited, and 
the leading dimensiuns of these vessels and of the 
earlier two experimental craft are given in Table I. 
on the next page. It will be noted that the specified 
capacity of the pumps has been increased from 6U0 
tons per hour to 4500 tons per hour, the pumping 
machinery of the last dredger, that which we illus- 
trate this week, being 800 horse-power instead of 
90, while the hopper capacity of the latest vessel 
is seven times that of the earlier ones, being 3500 
tons. The result is that one of these vessels has 
dealt with a maximum of 627,400 tons of sand 
per month, and that in the course of a year 
these dredgers are quite equal to the dredging, 
conveying, and dumping of from four to five 
million tons each, at a cost of about 4d. per ton, 
including repairs, wages, and all supplies. The 
record rate of pumping was attained by one of the 
large dredgers, which filled her hoppers in 15 
ee. or at the rate of 12,000 tons of sand an 
our. 

It is scarcely necessary to describe all three 
dredgers, each of which has more than anticipated 
the requirements of the contract. We prefer to 
deal with the latest of the class, the Coronation, 
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Tante- I.—Purticulars of Sand-Pump Dredgers Employed 
in the River. Mersey. 
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No. 5 sand-pump 
hopper, built ip 
1877 by Messrs 
W. Simons and | | 
Co.; fitted for | | | 
suction dredging | 
in 1890 .. --| 150.2 25.2) 12 ( 500 «—«60) 

No. 7 sand-pump | 
hopper, built in, | 
1877 by Messrs. | 

W. Simons & Co., | | | 

| 
| 
| 
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= 
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t'on dredging in } | 
ee . | 160.4 25.112 () 55 8 |500/| 600 9 | 
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1893 at the Naval | | 
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Construction 
Works of Messrs. 
Vickers Sons and 
Maxim, Limited 
G. B. Crow, built | 
in 1895 at the | | 
Naval Construc- } | 
tion Works of 
Messrs. Vickers | 
Sons and Maxim, | 
} 


} 
| 
| 
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| 
.0 47.017 (| 63 9.5 4500 | as iam: 


| 
| 
| | 
Limited .. ..| 820.0 47.0 17 | 55 10 x00] 4500 | 750 1800 
Coronation, built 
in 1903 by Messrs. 
Vickers Sons and 
Maxim, Ltd. .. 332.0 52.7 /17 ‘| 65 10 


cal 
| 800 2000 





500] 4500 
A photograph of this vessel at work on the Mersey 
is reproduced on page 301, while on our two-page 
plate this week there are given a longitudinal sec- 
tion, and plans of the deck and of the hoppers, 
engine-rooms, crew spaces, &c. ; also on the present 
page is a half cross-section (Fig. 5) showing the 
scantlings and the details of the gear for operating 
the hopper-discharging valves. 

The Coronation is built of steel to Lloyd’s highest 
class, and was designed to pump sand from a maxi- 
mum depth of 65 ft. below water-line at the rate of 
not less than 4200 tons per hour, delivering it into its 
hoppers, which havea capacity of 70,000 cubic feet. 
The vessel is propelled at a speed of 10 knots per 
hour, when fully loaded with 3500 tons of sand,» 
by tay? ao engines developing 2000 horse- 
power, while the pumping engines together are 
capable of exerting 800 horse-power, the two suc- 
tion-pipes having each a diameter of 36 in., anda 
length of 81 ft., with a diaphragm down the centre 
of the tube. These suction-pipes are placed on each 
side of the ship instead of in the centre well, as is 
the case in the Brancker and G. B. Crow, the 
earlier ships. This change was effected because the 
Coronation was intended to work, in the first in- 
stance, at the removal of a large quantity of sand 
lying in the fairway to the new entrances to the 
Brunswick Dock; and the double pipes were 
adopted for the more effective removal of a layer 
of sand of comparative small thickness, but of wide 
area. The design of the hull of the Coronation, 
however, is such that if, and when, required for 
other conditions, the centre well, at present used 
as a buoyancy space, can be opened out and fitted 
with the single central tube, as in the Brancker 
and G. B. Crow. 

It is scarcely necessary to write in detail about 
the structure of the ship, as the drawings clearly 
indicate the general arrangement and the scantlings. 
It. will be noted. that the crew space is forward, 
while the officers are quartered at the extreme 
aft end of the vessel. Buoyancy holds have been 
arranged forward of the hoppers, and immediately 
abaft.the latter are located the pump-rooms, and 
still further aft, in separate compartments, are the 
three single-ended boilers, and the twin sets of 
screw-propelling machinery. There are thus three 
water-tight compartments forward and four abaft 
the hoppers. These hoppers, which occupy a 
length of 116 ft. of the ship, are independently built 
within the hull of the vessel, so that they form, 
between themselves and the bottom, four more 
water-tight compartments. In this way the flotation 
of the vessel in case of accident is assured. There 
are on deck three steam-winches—two for workin 
cranes and one for warping purposes— mowentel 


steam-windlass for the anchors, and two steam 
capstans. ' 

The propelling machinery consists of two sels of 
inverted vertical direct - acting triple - expansion 


engines, each having three cylinders working on 
separate cranks. The diameters of the cylinders 
are—high-pressure, 19 in.; intermediate-pressure, 
30 in.; low-pressure, 49 in.; and the stroke is 30 in. 
The steam-distributing valves are of the piston 
type for the high-pressure cylinder, single-ported 
flat Trick valve for the intermediate-pressure cy- 
linders, and double-ported flat valve for the low- 
pressure cylinder. The valve-gear is of the ordi- 
nary double-eccentric link-motion type, and the 


*|reversing-gear of the ‘‘all-round” type, steam 


and hand. The shafting is made of steel through- 
out. The propellers are four-bladed. The con- 
densers are cast with the back columns of the 
main engines, and are supplied with circulating 
water from the usual centrifugal pumping-engines. 
The auxiliaries in the engine-room consist of one 
duplex ballast-pump, one duplex general. donkey 
pump, one pair of Weir’s feed-pumps, one Rankin’s 
filter, and one Weir’s .vertical surface feed heater. 
The engines are supplied with steam from three 
single-ended boilers of the marine multitubular 
type, 14 ft. 6 in. mean diameter by 10 ft. 6 in. long 
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over ‘the plates. The total heating surface is 6045 
uare feet, and the grate surface 182.7 square feet. 
The furnaces have Purves’s corrugated flues. The 
boilers are constructed for working at a pressure 
of 180 lb. per square inch. 
The contract speed, as determined by four runs 
over the measured mile on the Mersey, was to be 
10 knots ; the performance was 10.32 knots when 
the engines were running at 93 revolutions: per 
minute and developing 2041 indicated horse-power, 
the steam pressure being 152 Ib. to the square 
inch. The vessel was also required to make a coal 
consumption test when fully loaded. The duration 
of this test was six hours, the requirements being 
that the consumption should not exceed 1.5 1b. per 
unit of power per hour. The consumption worked 
out to only 1.4 lb.; the coal consumed per square 
foot of grate surface per hour being 16.6 lb. These 


gines driving them developing 774 indicated horse- 
powcr. The mean vacuum on the pumps was 
8.6in. The contract required the vessel to pump 
3500 tons in 50 minutes, and the work was achieved 
on these trials in 47 minutes. The mean percentage 
of sand contained in the total flow from the suction- 
pipe was 35.3 per cent., but it reached a maximum 
of 49 per cent. after the pumps had got well under 
way. From every point of view, therefore, the 
trials were very successtul. 

In describing the sand-pumping machinery, of 
which the trial results have just been given, we 
may begin with the pumps, which, like those in 
one of the experimental boats of 1890, were fitted 
by Messrs. J. and H. Gwynne (now Gwynnes, 
Limited). They are illustrated by an engraving on 
page 316 (Fig. 7). Each of the two centrifugal pumps 
is driven by an independent engine, and together 
they are capable of pumping sand into the hoppers at 
the rate of 4200 tons of sand per hour from a depth 
of 45 ft. The vertical triple-expansion engines illus- 
trated are of the surface-condensing type, and in 








speed and consumption trials were made when the 


16 ft., and aft 19 ft., giving a mean of 17 ft. 6 in:, 
and the total displacement was 7060 tons. 

The test of the sand-pumping plant, which was 
carried out prior to the speed and coal consumption 


the pipe being 16 ft. in the sand. The mean 








the ship are coupled directly to centrifugal pumps ; 
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but our view is taken when they were in Messrs. 
Gwynne’s shops. Each engine is capable with the 
pumps of delivering sand into the vessel’s hoppers 
continuously at the rate of 2100 tons per hour when 
provided with steam of not less than 180 lb. per 
squareinch. The cylinders are 12 in., 20 in., and 
32 in. in diameter respectively, with an 18-in. stroke. 
The crank-shafts are of mild:steel, of the treble- 
throw built-up type, with crank-pins set at 120 deg. 
The condensers—of the surface type—bhave a cool- 
ing surface of 650 square feet each engine. The 
air-pumps are of the Edwards type, and are driven 
by levers from the intermediate cylinder cross- 
heads. The centrifugal pumps have suction and 
discharge apertures 36 in. in diameter. The pump- 
impellers are of cast steel, 6 ft. in diameter and 6 in. 
wide at the tips of the blades. A steam air-ejector 
is fitted on the top of the suction-pipe leading tv 
the pump for charging it. An air-valve, worked 


vessel was fully loaded, the draught forward being | from the deck, is fitted to the suction of the pump. 


runs, was conducted at a dredging depth of 45 ft., | 


These pumps are located in a water-tight com- 
partment immediately abaft the hoppers, and are 
connected to the suction-tubes on each side of the 
vessel, projecting outside the hull, as shown on 
the drawings reproduced on the two - page plate 
(Figs. 2 and 3). Each tube is 36 in. in dia- 


steam pressure at the boilers was 178 Ib., and the| meter, and is fitted at the top end with a cast- 
pumps made 149.6 revolutions per minute, the en-' steel swivel bend, which serves as a trunnion 
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or hinge, about which the tube is free to move. 
It can thus be raised or lowered to suit vary- 
ing depths of water, and also the depth to 
which the machine is required to dredge. The 
swivel bend works in a slide on the ship’s side, 
which allows of the tube being brought in-board if 
required. There is also a 36-in. sluice-valve, worked 
by hydraulic power, on the suction-pipe in the 
pump-room. At the suction end of each tube there 
is a nozzle, which is fitted with a grid to exclude 
material of such a size as would choke the pump. 
To the section and form of this nozzle—an impor- 
tant element in the economy of dredging—we shall 
refer later. Each suction-tube is raised and lowered 
by two derricks, one at each end of the tube, which 
are both worked from the same steam-winch on 
deck. In connection with these there are special 
cradles to carry the frame supporting the swivel 
bend, with screw gear to move the cradle in and 
out board. The tubes are also fitted with pre- 
venter-chains and other gear, so that in case of 
accident they may be lifted by means of tackle led 
to one of the deck-winches. 

The steam - winches illustrated on page 316 
(Fig. 6), also supplied by Messrs. Gwynnes, scrve 
the derricks for raising the forward and after ends 
of the pipes, each winch having four drums arranged 
in pairs, two for moving the derricks in and out, 
and two for raising and lowering the pipes. The 
steam - winches are actuated by denkie-aetiniies 
reversing steam-engines. 

Each engine has four drums, either of which can 
be driven at will or held up by the brake. Each 
drum is capable of giving a pull of 5 tons, direct 
from the barrel. The winches can be arranged so 
that one man is capable of manipulating the whole 
of the movements required by the suction-pipe— 
i.e., raising, lowering, hoisting, and bringing in- 
board, as required. The winches are of very 
massive construction throughout, and form one of 
the most important details of the complete installa- 
tion necessary for the successful working of a 
dredger of such large dimensions. 

The pump discharge is connected to a deflecting 
valve, which regulates the flow either to the landers 
for filling the hoppers, or to a water service pipe for 
{flushing out when discharging. The lander troughs 
run the full length of the hoppers; and have two 
discharge-pipes to each hopper, these pipes being 
fitted with valves, so that the discharge to each 
hopper can be regulated as required. By experience 
it is found that these may be so fixed for a given 
quantity of material that all the hoppers may be 
filled simultaneously, the openings to the first two 
being made very small, and the others increased as 
the distance from the delivery pipe to the pum 
increases. There is also a cross-connection wit 
the valves, so that in case of breakdown or re- 
pairs, either pump may be used for filling all the 
hoppers. The controlling-gear for the speed of 
the sand-pumps isin a house on -the steering- 
bridge, where there are also indiéatérs to show the 
depth of the nozzle below the vessel’s*keeh the 
pressure on the hydraulic main, and the vacuum 
on the suction-tube, as well as telegraphs to the 
pump-room, 

There are eight hoppers in all—four in line, fore 
and aft, on each side of the ship, with a central well 
hetween them, as shown on the plan, Fig. 4, on 
the two-page plate. The well is, as already stated, 
provided to allow of a central suction-tube being 
fitted at some future time if the conditions of work 
require it. 

The hydraulic installation consists of a set of 
three-cylinder vertical direct-acting pumping-en- 
vines manufactured by the Leeds Engineering and 
{lydraulic Company, Limited. The hydraulic pres- 
sure is used for workirg the main sluice-valves in 
tle pumping-engine room, and for opening and 
closing the hopper discharge-valves. The pumps 
ive 41n. in diameter and have a 12-in. stroke, with 
single-acting plungers. The working steam pres- 
ure is 100 lb. per square inch, and the hydraulic 
ressure 700 lb. per square inch. 

The hopper-discharging apparatus is the patented 
»sign of Mr. A. G. Lyster, and has been successfully 
\pplied to many large dredgers, notably those work- 
ing in New York Harbour, in addition to the three 

structed at the Vickers Company’s works. This 
mechanism is clearly illustrated in Fig. 5. Each 
hopper has one discharging aperture, 4 ft. in dia- 
meter, in the centre of the bottom, towards which 
there is a slope from all sides. This aperture is 


closed by a valve, which opens upwards, and is 
surrounded by a slightly-tapered trunk, which ex- 





tends upwards to the top of the hopper. 
hopper discharge-valves are worked by an hydraulic 
cylinder placed above the hopper, the controlling- 
valves being located with the water service gear, 
on the fore and aft bridge, for convenience of work- 
ing. ‘The sand is cleaned out of the hoppers by 
means of water, which is supplied by the sand- 
pumps through a set of pipes fixed around 
the sides of the hopper, above the junction of 
the sides and bottom, the water being ejected 
in a series of jets from these pipes, inwards and 
downwards, at about an angle of 45 deg. with 
the vertical. Valves are fitted to the two main 
water-pipes to each hopper, so that the supply can 
be regulated, and on the top of the hopper discharge- 
valves, which are open-bottomed, so as to drain 
the surface water to the sea. By this means the 
3500-ton load can be discharged, according to the 
nature of the material, in from five to ten minutes, 
the discharge being under perfect control—a very 
important matter where so large a quantity of mate- 
rial has to be dealt with so rapidly. The valves 
have never failed in their action; and-have given 
no trouble whatever during the ten years they havé 
been in operation in the Brancker and other slips, 


(To be continued. ) 








THE CONTINENTAL FIRE SERVICE. 
By Epwin O. Sacus, F.R.S. Ed., Architect. 
(Continued from page 237.) 

Tar Avustro-Hunscarian Empire. 

Berore finally closing my notes on fire-service 
matters relating to the Austro-Hungarian Empire, 
I must revert to several matters referring par- 
ticularly to Austria, as also to some relating to both 
the Austrian and the Hungarian sections of the 
empire. 

AustrRiIaN Fire APPLIANCES. 

. As already indicated, speaking generally, the 
fire appliances employed in Austria are of high 
standard, and the brigades are very efliciently 
equipped, not only in the capital, but also in the 
provincial centres and in rural districts. Of the 
appliances shown in Articles II. and III, all 
are, as far as I am aware, entirely of Austrian 
make, with the exception of the pneumatic long 
ladders of the Vienna Fire Brigade, which are 
imported from Germany. , 

The fire-engine makers in Austria are numerous 
and of good standing, both ‘technically and 
financially, and their market, as will have been seen 
from the tables indicating the number of brigades 
in Austria (see page 110 ante), is quite a consider- 
able one. There is also a tendency throughout 
Austria in the direction of having the appliances 
thoroughly up to date, the excellent example set 
by Vienna in this direction—where such a complete 
re-equipment has taken place during the past 
decade—no doubt serving as a stimulant in this 
direction. To have the appliances up to date, of 
course, means the constant purchase of new 
matériel ; and, as far as I have been able to gather, 
these purchascs of new appliances are gencrally 
accompanied by an immediate scrapping of. the 
old gear—i.e., one does not find much antiquated 
gear about at the fire stations dnywhere, either at 
Vienna or in small townships. All this is, of 
course, an exceedingly healthy feature, not only 
for the fire service of the country, but equally so 
for the fire-appliance industry ; for the extensive 
purchases made, and the considerable turn-over 
thereby created, allow the latter to expend money 
freely in experiments as to the application of new 
ideas and novel appliances, which, whilst directly 
benefiting the more go-ahead firms, also is an 
advantage to the fire-fighting forces. 

Of the various firms, the two works best known 
outside Austria are those of Messrs. Knaust, of 
Vienna, and Messrs. Czermack, of Teplitz, in 
Bohemia. The litter firm in particular has ex- 
hibited extensively outside of Austrian territory. 
It was, for instance, well represented at the 
International Fire Exhibition held in London in 
1903, when it exhibited a heavy steam fire-engine, 
and also a manual fire-engine, the latter being 
one of the most excellently fashioned appliances 
at this exhibition. It is, of course, not the 
purpose of these articles to deal at any length 
with the manufactures of individual firms, re- 
ference to them being mainly with a view of indi- 
cating the character of the appliances with which 
the different localitics or territories are equipped ; 
but in the same way as we consider tke three- 





These ' 


cylinder steam fire-engine of Messrs. Knaust a 
typical Vienna appliance (see page 109 aite), so we 
would also present some illustrations hee of 
typical appliances from the works of Messrs. Czer- 
mack, mainly characteristic of the equipment of 
the brigades in the provincial centres and rural 
districts of Austria. 

No reference to the fire service of Austria 
would be complete without mentioning that the 
typical standard country manual fire-engine of 
the latter firm, such as will be found all over 
Austria, is a very excellent. and effective appli- 
ance. The pump is placed low down between 
the wheels; and is worked fore-and-aft. The 
suction’ is stowed on either side, and , there 
is an_ elevated hose-reel, from which hose is run 
off, broadside on, either to the right or left. The 
firemen manning the engine sit-on the box and 
to the rear, four-in-hafid fashion. One man 
stands on either side on a step, alongside the 
pumping gear, whilst the engine is travelling, 
which looks very picturesque. These vehicles 
travel exceedingly fast; they are generally well- 
finishéd, and some brigades go to the luxury of 
plated work. “The primary disadvantage of the 
Austrian manual is that there is no room for stow- 
ing away sufficient gear ; but then it should be re- 
membered that, as indicated before, the fire brigade 
of even the smaller places generally turn out with at 
least two appliances, one being the manual and the 
other the trap, and the trap carries both the hook 
ladders and the general gear of the brigade. 

The Hungarian standard manual engine, illus- 
trated in the preceding article, gives some idea of 
thedesign. These standard manuals are frequently 
worked in conjunction with a water-cart, from which 
the supply is obtained by gravitation ; two such 
carts generally being available to every one manual, 
and bringing up the water in turns. Speaking of 
manual engines, reference should also be made to 
the miniature hand-drawn manual, as: much used 
by factory and private brigades. These manuals, 
which are built on_a sledge-base, have to be slid 
on to two-wheel ‘traps. An example is presented 
in Fig. 30, page 304, wheré some Prague firemen are 
shown in the action of unshipping one of these appli- 
ances, the appliance being manned “by a foreman 
and five men (Nos: 1 to 5). The advantage of 
these manuals is that’ the levers are low down, and 
considerable manual force can be applied to them. 

No déseription of Austrian appliances would 
cither. be complete without reference to the typical 
long ladder as used in most small townships, 
and which serves as an equivalent to our, horsed 
fire-escape. The appliance illustrated in Figs. 31 
and 32, page 304, is an Austrian one, also by Messrs. 
Czermack. It is 274 metres long—i.e., serves the 

urposes of what we would term an 80-ft. long 
adder. It stands on a turntable, runs up in three 
sections, and is excellently balanced. I might say 
here that there is a growing tendency to introduce 
in Austria the German long ladders, which have 
certainly been making marvellous headway all 
over the world—i.e., those from South Germany— 
as, far as ladders of wood construction are con- 
cerned, and those from Bautzen as far as metal 
ladders are concerned. As a matter of fact, it 
will be ren.embered that the Vienna brigade uses 
German pneumatic ladders, and the older long 
ladders of the brigade (see Fig. 21, Plate I., in our 
issue of January 20) are also almost entirely of 
German manufacture. Ata small town like Salz- 
burg I found two 80-ft. long ladders, and at Prague 
likewise. But for all that there area very consider- 
able number of Austrian-made long ladders to be 
found on Austrian territory, and the one now illus- 
trated (Figs. 31 and 32), which is manual worked, 
is characteristically Austrian. These ladders, how- 
ever, are not exported to any extent, as is the case 
with the German makes. 

Regarding: the provincial steam fire-engine, with- 
out going into more detail than essential, we illus- 
trate a light one in Fig. 33, page 304, that finds 
considerable favour with the small brigades. It is 
rear-stoked, lightly built, and does good service for 
country work. The size illustrated is designed to 
throw 800 litres (178 gallons) per minute, using 
19 horse - power, and weighs 1800 kilogrammes 
(35 ewt.). There is, however, one other steam fire- 
engine, which, although one could scarcely approve 
of the idea governing its design, requires illustration 
as a characteristic Austrian appliance, rarely to be 
found elsewhere. This is the combined manual and 
steam fire-engine, particularly intended for rural dis- 
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Fic. 31. An Austrian 80-Fr. Manuat-Workep Horsz-Drawn Lone Lapver ; Constauctep sy Messrs. Czermack, Terirrz. 
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Fic, 33. A Country Sreau Fint-Enouve ; Construcrep py Messrs. Czermack, TEPLITz. 


























Fic. 32. An Austrian 80-Fr. Manuat-WorkKEp 
Horse Drawn Lone Lapver, EXTENDED FULL 
LENGTH, BUT SLOPING. 


inexperienced engineer, or by dearth of fuel, or 
other circumstances, the steam fire-engine does not 
fulfil its functions, and is quickly convertible into 
a manual engine. The appliance in question 
(Fig. 34) obviously has certain advantages ; but, 
speaking generally, we do not think it has a raison 
détre, except, perhaps, in very out-of-the-way 
paces. not forgetting distant Colonies and the 

outh American Republics. The manual and steam- 
pumps are kept quite clear of each other, so that 
one does not interfere with the other, and the 
manual, for instance, could be worked if steam is 
not yet up. The manual is a fairly strong one, aud 
the steam-pumps are designed to throw 420 litres 
per minute (93 gallons). This appliance is also 
by Messrs. Czermack. 

Regarding chemical fire-engines, I think these 
notes would not be complete without reference to 
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CoMBINED MANUAL AND STEAM FirE- ENGINE ; CoNsTRUCTED BY Messrs. CzERMACK, TEPLITz. 


the adaptation of the ordinary petrol motur-vehicle | which can be easily unshipped, hook-ladders and 
\o fire-brigade purposes. In the second article of this | a jumping-sheet (carried aloft), the appliance being 


series the electrically-propelled chemical fire-engine 
of the Vienna Fire Brigade was shown (see Fig. 16, 
on two-page plate, in our issue of January 27). 
Such an appliance can, of course, only be used in 
large centres with easily-available charging facilities. 
The firm who constructed the electrically - pro- 
pelled appliances —i.e., Messrs. Knaust — have 
also provided Vienna with a motor chemical en- 
sine, which is now also being introduced for small 
townships. Fig. 35 depicts this appliance, which 
comprises a motor-car carrying a large tank and 
the necessary carboides ; further, a hose - reel, 


manned by a foreman and three men. This is a 
very handy appliance, with which excellent service 
is done. Ordinary hose of the normal diameter is 
used—i.e., not special small hose. 

(To be continued.) 








“FLASH” BOILERS FOR STEAM-CARS. 
By J. 8. V. Bickrorp. 

In the last of my recent articles on ‘‘ Liquid-Fuel 

Burners ” (see page 594 of our last volume), I gave 

some account of the experiments I have conducted 





; 


during the last few years on liquid-fuel burners 
for auto-cars. In the present article I propose to 
give some account of the somewhat exhaustive series 
of experiments I have conducted on boilers for the 
same purpose. 

When I first undertook experiments in this 
direction, I naturally turned my attention to what 
is known, somewhat erroneously, as the ‘‘ flash 
boiler.” There is a good deal of misunder- 
standing about this title. We hear of flash boilers 
and semi-flash boilers, and many other qualifi- 
cations of flash boilers. Often I have heard a 
flash boiler described as one in which water is in- 
jected into a hot coil of tube and immediately 
‘*flashed” into steam. I believe no such boiler 
was ever constructed, and that no boiler ever 
worked on this principle. 

Amongst other experiments I have tried is the 
maximum output of steam from a given heating 
surface when bathed in flame, and I found this not 
to exceed 12 lb. per square foot per hour where the 
flame was that of an ordinary Bunsen oil-burner. Of 
course, if the tube under test were embedded in a 
smith’s forge, the output would be much above this 
figure. Now, taking this fact in conjunction with 
the above definition of a flash boiler, it will be 
obvious that if a boiler were really constructed in 
such a way that the water were immediately 
‘* flashed” into steam on entering the boiler, it 
would follow that the whole of the steam would 
have to be produced from the first inch or so of the 
tube surface ; or, in other words, the whole output of 
steam from the boiler would be given by an in- 
significant amount of surface. This is obviously 
not the case. The definition I should be inclined 
to give would be that a flash boiler is a boiler con- 
sisting of a single coil of tube ‘‘in series” (to use 
an electrical expression), in which the feed-water is 
regulated by the pressure produced in the said 
boiler, irrespective of the position of the water 
level or the amount of water in the boiler, In 
practice it usually consists of a number of tubes 
suitably jointed, doubled-up into any convenient 
form, in order that the maximum of heating surface 
can be arranged in a given space, the whole of the 
tubes being ‘‘ in series.” 

This coil is then subjected to the heat of any 
suitable furnace, and water pumped into it after it 
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is hut. Naturally, steam is at once produced, and 
after the engine is started the engine feed-pump 
keeps up the supply of water. 

The Water Control.—The whole secret of success 
or otherwise of a flash boiler depends on the control 
of the feed. The most obvious method, and that 
adopted by almost all experimenters in their first 
endeavours to evolve a practical apparatus, is to 
fit an ordinary spring-loaded relief-valve in the 
rising main of the feed-pump. This has almost 
universally been abandoned. It appears to be 
impossible in practice to so filter the water that 
the relief-valve shall not leak after a time. I have 
tried valve after valve of the very best makes, all of 
which have been quite tight to start with, and not 
one of which would keep tight after a few hours’ 
use. It will at once be seen that a very small 
water-leakage will run away with all the feed the 
pump can supply ; and in consequence it is found 
impossible by this method to keep up the steam 
supply. It must be remembered that if this 
arrangement is adopted, it is not permissible to put 
a check-valve between the overflow and the boiler. 
If that be done, the pressure of steam fluctuates 
wildly ; and if it is not done, the momentary sticking 
of the relief valve will empty the boiler.. There 
is another difficulty : no air-vessel seems to be of 
much use in these small very high-pressure pumps, 
and the water-pressure fluctuates periodically with 
the strokes of the pump. The result is that if there 
is no check-valve between the boiler and the over- 
flow valve, the latter gets jerked open at pressures 
below that for which it is nominally set, and 
the average pressure maintained in the boiler is 
consequently lower than the nominal set of the 
valve. Further, this disturbing factor varies with 
the speed of the pump, the valve being jumped 
open much earlier at high speeds than at low. On 
the other hand, if a check-valve is placed between 
the relief-valve and the boiler, the reverse action 
takes place, some of the water being jerked into the 
boiler on the principle of the hydraulic ram, and 
the average pressure inside the boiler is greatly 
above the pressure of the relief-valve. As I have 
said, this method of control has been almost uni- 
versally abandoned. 

As far as I know, the only car on the market 
fitted with a spring-loaded overflow valve is the 
Miesse, and in that the tension of the overflow- 
valve spring is under the immediate control of the 
driver. Iwas also given to understand that the 
new Clarkson omnibus is fitted with a plain over- 
flow-valve ; but as Mr. Clarkson patented a dia- 
phragm overflow-valve some years ago, it would 
appear that he is conversant with the troubles of 
the spring-loaded valve, and I am rather inclined 
to doubt the information which was supplied by a 
gentleman at the Clarkson stand at Olympia, who 
did not seem to be prepared to give a dangerous 
amount about the car. 

The method at present adopted by M. Serpollet 
for the feed-control of his flash boilers is to pass 
the whole of the water delivered by the feed-pump 
into the boiler (no overflow being provided other 
than a safety-valve set for something like 1500 lb. 
per square inch), and to insure that there shall be 
enough heat to turn it all into superheated steam. 
This object was accomplished some time since by 
supplying the water to the boiler, and the oil to the 
burner, by two pumps, the barrel capacities of 
which were so proportioned that the oil delivered by 
the one would vaporise the water delivered by the 
other, and the strokes of which were variable, but 
always maintained in the same ratio one to the 
other; thus, as the demand for steam was 
diminished, the stroke of the pumps was dimi- 
nished, the steam pressure being regulated by the 
feed. Presumably this was found inconvenient in 
practice, for after trying to use slide-valves for the 
control of the oil and water so designed as to give 
a proportional feed, the present Serpollet cars are 
provided with a steam-driven direct-acting pump, 
the steam supply of which is controlled by the 
boiler pressure, and this pump works both the 
water and oil feed-pumps, which are, as_ before, 
proportioned to give the correct relative feeds. 

Another car of this type is the White. In this 
the water-overflow from the feed is controlled by a 
diaphragm valve. Here an ordinary co; ted 
copper diaphragm is in communication with the 
steam end of the boiler coils on one face, and is 
restrained by a spring on the other side. As the 
pressure becomes excessive, the diaphragm dis- 
tends, and opens the feed-overflow, thus keeping 
the pressure constant. 


The control of the fire presents difficulties with 
this type of boiler. As the boiler coils may contain 
considerable heat, and, in consequence, produce 
for a short time steam much in excess of the 
evaporative power of the fire at the moment, 
it is obviously not possible to control the fire 
by the pressure produced. The only factor 
which is at all practicable for automatic control 
is the temperature of the steam. -In my own 
experiments with an air thermometer in the steam- 
pipe, I soon found that this could only be done 
with one construction of boiler. A flash boiler can 
obviously be arranged in many different ways. 
Either the water may be introduced at the top, 
and be caused to travel steadily nearer the flame, 
or the reverse action may be adopted ; or, again, 
a modification of the two, whereby the water 
is, say, introduced first at the bottom, and, after 
traversing the bottom two layers of tube, is passed 
on to the top, and thence flows downwards. Some- 
thing of this sort used to be done in the Serpollet. 
In my experience it is only with the first arrange- 
ment that the thermometer in the steam-pipe gives 
an indication of the condition of the Potlen: 
have never actually tried the Serpollet in this way, 
but certainly the upward-feed boiler gives no in- 
dication by its steam temperature of the position of 
the water. I have often noted my thermometer 
registering 800 deg. Fahr., or thereabouts, the 
moment before the boiler primed. With a down- 
ward-flow boiler, however, the temperature of the 
steam falls steadily as the quantity of water in 
the boiler increases. In this type of boiler, there- 
fore, thermostatic regulation is theoretically pos- 
sible. It is also obvious that a downward-feed 
boiler, where the coils themselves act successively 
as feed-heater, boiler, and superheater, must be 
more economical than a boiler in which the hottest 
steam is in contact with the coldest gases. 

The White people have demonstrated that thermo- 
static regulation of the fire is a practical possibility ; 
they use the expansion of a bar of brass for the 
yurpose. There are other principles which could 

e used. As everyone knows, air is expanded by 
heat, and if a sealed-up air-chamber were intro- 
duced into the steam-pipe, as in my thermometer 
bulb, and the tube of this communicated with an 
ordinary diaphragm regulator, it is probable that a 
satisfactory arrangement would result. It would 
have the advantage over the metal bar that there 
would be a much wider margin of pressure to play 
with. On the other hand, the apparatus would 
have to be absolutely hermetically sealed up. In 
addition to these two methods, there are several 
principles used in the construction of thermometers 
and pyrometers which could be utilised. For 
instance, if two ribands of different metals are 
brazed together, and then coiled into a spiral, this 
spiral will tend to coil up or uncoil when subjected 
to heat on account of the difference in the ex- 
pansion of its two faces. Then there is the vapour 
tension of mercury, which could be used if the 
temperature did not exceed something like 1000 deg. 
Fahr. Another method which has occurred to 
me recently is to introduce into the steam-pipe 
a sort of pulley-block tackle of steel wire and 
steel rollers. Obviously, such an arrangement 
would multiply the expansion of the wire by the 
number of the ‘‘purchases””’ in the tackle. The idea 
is the same as that employed in hydraulic cranes 
to multiply the motion of the ram. I have never 
tried the idea, but I have little doubt it would 
work all right. The difficulty attending the metal- 
bar method is, of course, the minute difference 
in the expansion of the internal brass bar and 
the external steel tube in which it is held for. 
Obviously, it is only the difference which can be 
made use of. Some makers do not regulate their 
fire at all, such as the Miesse. In this car it is 
assumed that owing to the power of the more-or- 
less heavy boiler coils to absorb heat, any excess of 
heat taken up going downhill will be given out 
again going uphill ; and if the power of the burner 
is regulated according to the average demand, pos- 
sibly this might be so. The one great difficulty 
about these boilers is that there is very little or no 
indication that they are being overdriven, the first 
notice served by the boiler being priming ; and once 
they start priming, it takes a considerable time to 
get the water out of them again and start them 
properly working. 

There exist indications that will give the experi- 
enced driver a hint of what is happening ; but ina 
great measure, as far as I have been able to find 








out by asking various drivers of these cars, these 





|indications require a rather highly developrd 
mechanical instinct to appreciate them. For 
|instance, suppose you introduce more feed into 
| the boiler, and the result is not an immediate rise 
of pressure, you may know that the boiler is 
getting flooded. Or suppose the feed be stopped, 
and the pressure does not fall at once, you can 
diagnose a full boiler, and so on; but all these 
points require rather careful driving and close 
attention ; whilst if, on the other hand, a driver 
aoe on the safe side, he will be able to sce to 

by the light from his red-hot steam-pipe and 
cylinder-covers, which is wasteful of fuel and bad 
for the engines. It is rather strange that no 
attempt seems to have been made hitherto tu 
provide some actual indication of what is going 
on in the boiler. 

For instance, it would be possible to attach a pres- 
sure-gauge to the White burner beyond the auto- 
matic thermostatic valve. If this gaug2 indicated 
substantially the same pressure as to oil supply (or 
petrol, as it is in this case), it would be known 
that the steam temperature was low enough to 





I|}open the valve wide, which could only happen if 


| the boiler were working at full power. 

| .Another complaint which has been levelled 
|against these boilers is that they require a lot of 
|hand-pumping. I believe that this is largely a 
question of working and design. If the burner be 
kept under perfect control, not much trouble would 
be experienced ; but if the burner were kept at full 
power all the time, it would be reasonable to expect 
that there would either be a slowing of the car 
when first taking a hill, or else hand-pumping ; for 
when running on the level with the burner full on, 
)and the boiler, in consequence, not fully engaged, 
ithe greater part of the coils would be empty and 
jred-hot. On reaching a hill, a greater steam supply 
would be required. This could only be got by 
wetting a greater surface of boiler-tube ; and until 
the pump had had time to pump this amount of tube 
full, the boiler would not be able to meet the in- 
creased demand. Where the burner and feed are 
controlled together this need not be the case, 
as the position of the water in the boiler need 
not vary. It has often occurred to me that if a 
specially large stand-by feed-pump were arranged, 
with its overflow valve under the driver's control, 
it could be used for just these temporary demands. 
All flash boilers appear to be supplied with ex- 
cessively large feed-pumps, and these take up quite 
a large amount of power to drive if they are con- 
stantly working against full boiler pressure. 

Before closing, it may be well to say a word as 
to the size of the tubes and their arrangement. I 
have tried tmany arrangements at various times, 
and believe that the best is a continuous coil of 
about $-in. bore tube, the thickness depending cn 
the arrangement of the boiler. With a thermo- 
static regulator, where the boiler coils will never be 
overheated, it is obviously not necessary to have 
the tubes near the fire so thick as where they are 
liable to be at a bright red heat most of their time. 

I at one time tried 1-in. bore tubes doubled up 
on themselves into 12-in, zigzags, just like firework 
crackers, a couple of }-in. wires being run through 
them first to make sure a steam passage was left at 
the bends, where, of course, the tube crushed. I 
made about eight such coils, and tried them coupled 
both in series and in parallel. When coupled up 
in series, it did not at first appear to matter whether 
they were arranged for upward or downward flow. | 
had them coupled up by short lengths of }-in. steam- 
pipe, and lying one on top of the other horizontally, 
the tubes of each coil being at right angles to those 
of the coil below. The arrangement was supplied 
with water from the town mains, and terminated in 
a small nozzle, the size of which was determined by 
experiment, as the maximum which the said coils 
would supply with steam at the water-pressure 
(60 lb. per square inch). A pressure-gauge was 
also connected up with the steam end. Whether 
connected up for upward or downward flow, it was 
found that the pressure varied steadily and con- 
tinuously between 55 1b. and 651b per square inch, 
going steadily up and down in about two-minute 
periods. When these coils were connected up in 
parallel, they seemed to work all right with upward 
flow, unless forced, when, somewhat naturally, cold 
water came through the cooler tubes into the steam 
space. Naturally, in parallel they would not work 
at all for downward flow, the cold water at once 
coming through the outer tubes. The fluctuation 
seemed fairly constant ; no check-valve was used 
between the boiler and supply. 
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Another experiment tried was to couple up two 
such elements together over the fire in parallel 
(that is to say, each one being independently 
supplied from a water-header, as in a Belleville 
boiler). It was found that the steam-pressure 
fluctuations were enormous, ranging something like 
from 40 lb. to 140 lb. per square inch. 

In all these experiments the tubes were plain 
internally. I therefore tried filling up one of these 
l-in. tubes with fine wire-gauze, but could not 
detect any difference. 

Later on, we tried a series of these 1-in. coils in a 
boiler supplying a small engine. It was then found 
that if connected for upward flow, the fluctuations 
did not exceed a pressure variation of from 250 lb. to 
300 lb., the fluctuation taking five minutes to com- 
plete (a quite immaterial fluctuation on the road, 
as the variations in road resistance would quite 
obliterate it); but if the boiler were coupled up the 
reverse way (for downward flow of water), the same 
fluctuations took place in the same time for perhaps 
15 minutes; when suddenly the pressure would go 
right down from 300 lb. to 50 1b. per square inch, 
and then steadily come up again. I do not know 
the reason. 

In reviewing the whole question of flash boilers, I 
believe that for automobile work they would be 
very eflicient steam-generators if carefully designed. 
An ideal flash boiler would have to be arranged for 
downward flow of water, the water and steam 
steadily approaching nearer to the fire, and the fire 
must be controlled by thermostatic regulation. I 
believe, on the whole, that the White method 
of regulating the feed by the pressure of the steam 
acting on a diaphragm is the best possible. In 
addition to this, I should like to have some in- 
dicator which would inform the driver as to the 
condition of his boiler: whether it was working at 
its maximum ornot. If these points were combined 
in a boiler, I have no doubt whatever that for 
liquid fuel it would be an efficient steam-generator 
for steam road-car purposes ; but I should not care 
to have much to do with it for any other work, 
unless a reducing valve were used for equalising 
the pressure. As I have said, I have never seen 
one of these boilers working on the test-stand where 
the steam pressure could be relied on to remain 
constant, though the fluctuations in most of them 
were not enough to bother an auto-car. A fluctua- 
tion of 20 per cent., however, would p!ace a rather 
heavy duty on a governor of an engine which was 
required to maintain a constant speed under constant 
load. I have several times heard of these boilers 
working at constant pressure, and have several 
times seen one of mine keep a steady pressure for 
half an hour together at, say, 150 lb. per square 
inch, and then, without warning, and for no obvious 
reason, it would begin to fluctuate anywhere from 
90 lb. to 200 lb., or 80 lb.; but this was with a check- 
valve in the supply ; without that the fluctuation 
hardly ever exceeds 20 per cent. 








LARGE NORWEGIAN POWER 
INSTALLATION, 

Tue Kykkelsrud power installation is one of the 
largest and most interesting in Europe. It has been 
carried out for the Glommen Trisliberi Company, 
in which the well-known Nuremberg firm of 
Schuckert and Co. is interested, which firm also 
has carried out the work. The plan comprises a 
water-power installation of 45,000 effective horse- 
power, with transmission round the inner part of 
the Christiania Fjord to Slemmestad and Moss. 
The works have been going on for 3$ years, the 
number of hands employed varying from 400 to 
1300. Owing to the natural conditions the River 
Glommen, after joining the Vornen, does not 
tun very short of water in the summer months, 
although this may be the case during the winter 
aud the spring. At the Sarpsfoss, lying some 25 
miles lower down the river than Kykkelsrud, 
measurements of the water have been going on for 
®% number of years, and the average quantity of 
water per day is :— 

1 17 annually 100 cubic metres p2r second. 


9 ays ” 120 ” ” 
36 ” ” 150 ” ” 
89 ” ” 200 ” ” 

118 ” ” 250 ” ” 
wee as 300 


” ” ” 


During the flood in 1860 the quantity of water 
was estimated at 4500 cubic metres per second. 
Some distance below the Oieren there are several 
falls of different heights, the aggregate height of 





fall being 260 ft. The Kykkelsrud fall, which is 
about in the middle of this series of falls, com- 
prises three falls—the Dalsfos, the Kykkelsrudfos, 
and the Vervenfos—the aggregate height of fall of 
which is 64 ft. 

The water of the fall is collected by a dam at 
the Kykkelsrudfos, a canal rather more than half 
a mile long, leading past the Vervenfos, where the 
power-station lies. ‘The natural conditions of the 
spot chosen are favourable, inasmuch as the river 
there has two arms, one on each side of the Hal- 
torp Island, and there is rock right across. The dam 
over the left stream is now completed, and it is a 
structure of some importance ; the building of it 
has, however, offered no special difficulties. The 
dam over the right stream will not be built until 
the consumption of power has risen above 12,000 
horse-power, the present installation yielding 
enough water and fall for that capacity. The 
natural conditions for damming the right stream 
are very favourable—shallow water and rock right 
across. Above the dam there will be a reservoir 
with almost still water. 

The inlet canal, on the left side of the river, is, 
in its upper portion, comparatively broad—about 
80 ft., and the fall of the bottom of the canal is 
greater here than in its other parts, being about 
4 per cent. on the first 330 ft., and on the remaining 
3000 ft. 1 : 660, with breadth at bottom of 27 ft. The 
slope of the sides of the canal is 1:10. The canal 
is partly blasted in rock, partly dug in earth, and 
in various places concrete walls have been resorted 
to. At the end of the inlet canal there is a dis- 
tributing reservoir, from whence the water is con- 
veyed to the vertical turbines in the turbine-house. 
The canal can be emptied through a bottom outlet, 
above the reservoir, 90 square feet in area; and in 
order to protect the turbines against stone and 
gravel, the bottom of the distribution reservoir is 
laced at a higher level than that of the canal. 

he water is conveyed from the distribution reser- 
voir to the turbines in pipes of concrete or iron, 
or channels blasted in the rock. 

The provisional turbine-house can hold four 
turbines of 3000 horse-power each, and three 
smaller ones, two of which are of 280 to 300 horse- 
power, and one of 500 horse-power. The plan for 
future extensions is based upon an installation of 
eight turbines of 5000 horse-power, which, with 
the four turbines of 3000 horse-power, representing 
an aggregate of 52,000 horse-power, which total -is 
further increased by the small turbines for mag- 
netising the dynamos to 53,060 horse-power. Of 
this, only 43,060 horse-power can be used simulta- 
neously, 10,000 horse-power standing as reserve. 

The power-station is located at the bottom of 
the Vervenfos, and lies close to the distribution 
reservoir. It is 155 ft. long and 88 ft. broad. The 
turbines are all placed in the basement, and from 
them vertical shafts, 28 ft. long, go to the gene- 
rators in the engine-room above the turbines. In 
the basement are also found the oil-pumps required 
for the regulation of the turbines, with a pressure 
of 30 atmospheres, and which are being worked by 
electro-motors. From the generators the electric 
energy is conveyed to the apparatus-room, and from 
there to the transformer-room, lying alongside of 
the engine-room. From here the transformed 
energy — the pressure of which has been trans- 
formed in proportion 5000 : 20,000 volts — again 
goes back to the apparatus-room, lying above the 
transformer-room. The length of the power- 
station, when completed, will be 400 ft. 

In the turbine-room there have, so far, been 
placed four Francis turbines—two of 3000 horse- 
power and two of 280 horse-power—all supplied by 
Continental firms. The following particulars apply 
to both the large turbines. 

Capacity with 53 ft. fall and 18 
cubic metres of water per second 3000 h.-p. 


Number of revolutions per minute ... 150 

Diameter of wheel : oll ..  1800mm. 
= inlet pipe .. 3000 ,, 

Guaranteed efficiency... 75 per cent. 


The weight of the rotating system is in both 
about 30 tons. 

The generators, supplied by the Schuckert firm, 
are horizontal ; the rotating field, the diameter of 
which is about 17 ft., is fixed direct on the tur- 
bines. With 150 revolutions per minute they 
yield 2500 kilovolt amperes, with 5000-volt pres- 
sure, the efficiency being 96 per cent. The 
frequency being fixed at 50 per second, the gene- 
rators have 40 poles ; upon these are bright copper 


5000 volts is 288 amperes. The magnetising 
dynamos are constructed for a pressure of 115 
volts, with a current power of 1580 amperes. 
They are horizontal, and each is direct-coupled, with 
a Francis dynamo. In the transformer-room there 
are six transformers of 950 kilowatts, which trans- 
form the pressure from 5000 to 20,000 volts, and 
which are divided in two groups of three each. 





A NEW -TESTING-MAGHINE FOR 
REVERSALS OF STRESS. 


By J. H. Smirs, D.Sc., Wh.Sc., late Fellow of 
Victoria University, Head of the Mechanical 
Engineering Department of the Municipal 
Technical Institute, Belfast. 

Tue first machine for the testing of materials 

under reversals of direct stress of high .periodicity 

was made by the writer, at the Owens College, Man- 
chester. The principle of this machine was due to 

Professor Osborne Reynolds. The stress reversals 

were obtained by means of the inertia force of an 

oscillatory weight, which was moved in a vertical 
direction by means of a crank and connecting-rod. 

The reversals per minute ranged from 1300 to 2500 

in the tests carried out with this machine. The 

chief difficulties arising in the design of such 
oscillatory machines are :— 

1. The means for fixing the specimen without 
straining it. 

2. The means for obtaining a constant angulaa 
velocity during the crank’s revolution ; a condition 
requiring that the parts shall have constant kinetio 
energy. 

3. The means for keeping the crank-shaft at rest ; 
a condition requiring a perfect balance. 

4. The lubrication. 

5. The means for preventing the torsional oscil- 
lations of the specimen ; and 

6. A method for reducing variations of the 
velocity of the driving-gear has also to be carefully 
considered. 

The devices adopted by Professor Reynolds and 
the writer to overcome these difficulties have been 
fully explained by the writer in a paper which 
appears in the Philosophical Transactions of the 
Royal Sociely for 1902. This paper contains also 
a complete account of the experiments carricd 
out with the machine. 

Since the completion of the work at the Owens 
College two other reversal testing-machines havo 
| been constructed on Professor Reynolds's principle ; 
the first in the engineering section of the National 
Physical Research Laboratory, under the able 
direction of Dr. Stanton, which machine is described 
very clearly by him in Enarneertne, February 17, 
1905. The machine in this case is of horizontal 
type, and is capable of carrying out four tests at a 
time. The second machine was designed by the 
writer, assisted by Mr. R. M. Ferguson, M.Sc., 
his chief assistant, and constructed by Messrs. 
Metcalf Brothers, of Sunderland, for the Sunder- 
land Technical College. The Sunderland machine 
is of the vertical type, and is arranged to carry out 
six tests at a Lime—-two in shear and four in tension. 
The oscillatory weights are hung vertically in order 
to reduce the friction of the bearings on the weight 
side of the specimen. A complete description of 
the Sunderland machine will appear when the 
results got by it are published; the photograph 
reproduced in Fig. 1, page 308, gives one a good 
idea of the general arrangement. 

The conditions 1 to 6 are satisfied in these two 
machines, and their driving gear. The important 
advantage in the variation on the Owens College 
machine consists in the machines requiring neither 
auxiliary oscillatory weights nor balance-weights, a 
number of units of the Reynolds type being arranged 
so as to balance one another. In the Stanton ma- 
chine there are four equal units ; in the Sunderland 
machine there are two large and four small units, 
the large units being used for the shearing tests. 

It is interesting to notice that all the three 
machines will be using the same type of specimen, 
that the Stanton machine is designed to fill up the 
gap between Wohler’s results and the writer's 
results, and that the Sunderland machine is de- 
signed to work at periodicities above these— namely, 
2500 to 4000—so that within the next few years we 
may expect a great many valuable results of ex- 
periments on repeated stress. 

In designing machines of this class the writer 
has long thought that there must be a simpler 
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method for producing stress reversals, and has 
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TESTING-MACHINES FOR REVERSAL OF STRESS. 







Fig, 1. 


been anxious to introduce a machine in which 
there are no oscillating parts, and in which not 
only the range of stress and periodicity could be 
varied, but which would allow also of the position 
of the range being varied, and at the same time 
work at high periodicities. As the periodicity of 
reversals increases, the effect of the harmonics 
of the oscillatory motion would be great. The 
effect of these harmonics has been shown by 
Macalpine in his excellent work ‘‘ Inertia Stress of 
Elastic Gears,” in which he traced the cause of 
the unmanageable nature of a certain Marshall's 
gear to the effect of the seventh harmonic. 

The machine to be described is to form part of 
the equipment of the Mechanical Engineering 
Department of the Municipal Technical Institute 
of Belfast. The important features in the new 
type are that the specimen undergoing reversals is 
xt rest, that there are no reciprocating masses, 
that the upper and lower limits of the stress range 
can be raised or lowered, that the machine will 
work with the highest periodicities, and that the 
harmonics will be eliminated. 

A complete machine of the new type would con- 
sist of a number of units. It will be sufficient for 
the present to describe the single unit ; the appli- 
cation of a number of such units to form a balanced 
system is easily worked out. 

In the view, Fig. 2, the specimen of standard type 
is shown connected to the pieces C and B by means 
of lock-nuts in the usual manner. The upper 
piece C is of circular section, and has a locking 
arrangement, consisting of a simple cap and set- 
screws. The lower piece B is of circular section 
in the upper bearing and square in the lower, and 
has a brass bushed bearing, ir which rotates a hollow 
spindle, having two circular plates attached. To 
these plates unbalanced weights E are bolted. That 
part of B of small diameter is attached through the 
spring H to the framework of the machine ; this 
spring is arranged so as to exert a pull or thrust 
on the specimen, the magnitude of which can be 
varied by the screwing device shown at J, which is 
designed with spherical bearing surfaces to insure 
that the line of force coincides with the centre line 
of the unit. The hollow shaft (plates and attached 
weights) is driven by means of a shaft which passes 
through it, and which rotates in bearings fixed to 
the bed-plate of the machine, the motion being 
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transmitted from one to the other by a double- 
carrier arrangement, the clearance between the 
hollow and solid shafts being 4in. on each side, 
in order to prevent them coming into contact 
when the speciiaen breaks. The double carrier 
has adjustment screws for tuning or adjusting the 
balance. The buffers to receive the shock when 
the specimen breaks consist of lead rings placed 
at gg. The lower bearing of B, being of square 
form, prevents the specimen from oscillating tor- 
sionally. The piece C, being circular, allows of the 
specimen being fixed into the machine without 
straining it—being first locked to C and then to B. 
The machine is being made to carry out tests with 
specimens placed horizontally. The centre of the 
two shafts would always be brought in line by 
making all specimens of exactly the same length, 
although any slight error in this respect would not 
influence the balance. The range of stress can, as 
in the machine of reciprocating type, be varied by 
varying the weights and speed ; the upper limit of 
the range can be varied by adjusting the spring. In 
the machine already designed for Belfast three units 
are employed: one large central one for shear tests, 
and two of small size for direct-stress tests, one on 
each side of the large one, with the rotating weight in 
the same plane and at 180 deg. with the larger one. 
It is evident, from the simplicity of the working 
rts, that the machine is capable of operating at 
igh periodicities—for the lubrication difficulties 
will be small—and that the machine will carry out 
all tests of the Wéhler type. By the use of a 
single unit of small size, and two balancing-weights 
on the fixed shaft, it will also be possible to ex- 
— on long wires, the spring in this case 
ing adjusted so as to eliminate compression ; the 
question of extension under repeated stress could 
then be dealt with. 
The importance of having the specimen at rest is 
too obvious to need comment. 








THE RAILROADS OF MEXICO. 
Wirt the last twenty years many railroads 
have been constructed in Mexico. Since 1872 the 
iron car has traversed from end to end the regions 
of the high plateau and entered the heart of the 
majestic Sierra Madre. The franchise originally 
granted by the Federal Government to the first 
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of Mexican railroad companies, the Ferrocarril 
Mexicano (English), to lay its rails from the City of 
Mexico to Vera Cruz, was cancelled, owing to the 
French intervention. But Mexico, once free from 
this difficulty, the franchise was renewed ; and with 
a subsidy of 14,000,000 dols., and other advantages, 
the work was thenceforth pushed steadily forward 
to completion. At times the company was some- 
what dismayed by the immense engineering difli- 
culties encountered in crossing the lofty Cumbres 
de Maltrata ; but through the skill and unflinching 
determination of the direction every obstacle was 
overcome, and at length, in 1873, the Metropolis was 
linked by bands of iron with the southern coast, 
placing for the first time the City of Mexico in com- 
munication with Europe and the United States. 

The line traverses a-distance of 683 kilometres, 
including the branches connecting the trunk line 
with Puebla and Pachuca from Apizaco and 
Ometusco respectively, and connecting Vera Cruz 
with the Jalapa branch. As to construction, 
rolling-stock, and equipments, together with its 
appliances for the safety and comfort of passengers, 
the Mexican Railway has no superior in the Re- 
public. On leaving the capital the line runs at an 
elevation of more than 7000 ft. above the sea-level, 
this height increasing as far as Apizaco, where the 
descent begins. Thence skirting the hills which 
separate the plains from the Cordilleras, it follows 
the slopes of the lofty Malintze, keeping in sight 
the peak of Orizaba. 

On reaching the spot where the heart of the high 
sierras is penetrated, the aspect of the country is 
completely changed, and now the line commences 
to curve and twist and turn upon itself, at times 
traversing deep and fertile valleys, at others narrow 
and picturesque ravines. Forests are replaced by 
orange groves, cornfields intermingle with pine- 
apple and banana orchards, walled within the green 
slopes covered by coffee plantations. So beautiful 
and variegated is the landscape that the traveller, 
absorbed in its attractions, heeds not the changes 
of climate until he sees before him the surface of 
the gulf out of whose peaceful waters rises the 
city of Vera Cruz. The line has steel rails almost 
throughout its entire length, and for the most part 
ties of the same metal. Its bridges and culverts 
are extremely solid. 





At a distance of 67 kilometres from Mexico is 
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THE YARROW-NAPIER TWIN-SCREW PETROL LAUNCH. 


(For Description, see Page 310.) 
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Ometusco, and the starting-point of the branch 
line to Pachuca, a city lying in one of the richest 
silver regions of the republic. Seventy-three kilo- 
metres from Ometusco is Apizaco, the starting-point 
of a branch line running to the eity of Puebla. 

In 1880 the National Congress granted a franchise 
for a railroad from the city of Mexico to Paso del 
Norte (Ciudad Juarez), and negotiations were held 
for that purpose with American citizens who 
organised in ton the Mexican Central Railway 
Company, which, with the aid of a subsidy of 
9500 dols. per kilometre, completed the main-track 
line within four years. Much of the territory 
traversed by the Mexican Central Railway is 
capable of vast development. From Ciudad Juarez 
to Chihuahua the line crosses a sandy desert inter- 
spersed with hills. The line traverses Zacatecas, a 
niining city, and capital of the state of that name, 
suascalientes, Queretaro, and ends in the City of 
Mexico. 

The Mexican Central Railway has branches from 


a 


Sun Luis Potosi to the port of Tampico, from 
S.lao to Guanajuato, from Irapuato to Guadalajara, 
from Tula to Pachuca, and from San Blas to 











Guaristemba, forming an aggregate of 4979 kilo-|the company conveyed its privileges to the Com- 
metres. The entire line is a broad gauge, well and | paiifa del Ferrocarril Nacional Mexicano, com- 
substantially constructed, and possessing every | monly known as the Mexican National Railway, 
modern improvement in railway service. Even| whose line from the City of Mexico to Laredo, 
after the completion of the great lines from the | 1350 kilometres in length, was opened for traffic in 
capital to the Gulf and to the frontier of the United | 1887. It has alsoa number of branch lines now 
States, trafic requirements were only partially in operation, and is rendering invaluable service in 
subserved ; other needs were felt, some of wa bag gy the trade of the country. The main 
created by the very impulse which trade hadalready line of the Mexican National Railway, starting 
received. The whole country saw the advantages from Laredo, runs between Mexico and the United 
of further extending the railway system of Mexico, | States, passing through Monterey, Saltillo, the 
and ere long that system assumed very large pro- | famous mining city of Catorce, San Luis Potosi, 
portions. | Acambaro, when it climbs the centre of the high 
Previous to the year 1880, the Compaiifa Con- plateau to Toluca, the capital of the State of 
structora Nacional Mexicana had obtained and | Mexico, it then passes over the Cima, nearly 3353 
utilised several franchises, mainly with the view! metres above the level of the sea, and reaches the 
of constructing a line to connect the capital to City of Mexico. 
Laredo, on the United States frontier, from which | e main trunk crosses the Mexican Central 
point it was to he continued to Corpus Christi on | Railway at Celaya, and the Tampico branch line at 
the Gulf of Mexico. It had also undertaken to! San Luis Potosi. The branch from Acambaro is 
build a branch starting from the trunk line at | about 153 kilometres in length, having its terminus 
Acambaro aud passing through Morelia, with its | at Patzcuaro, on the shores of the lake of that name. 
terminus at the port of Manzanillo, on the Pacific; Another branch from Mexico to Salto is in opera- 
Coast. Meeting with many difficulties, however, tion with a length of about 62 kilometres, and still 
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another, the Cintura, has a length of about 16 
kilometres. Of the main line and branches there 
are 2271 kilometres, built with the aid of a subsidy 
of 7000 dols. per kilometre from the Federal 
Government, together with valuable concessions. 

The Ferrocarril Interocednico (English Inter- 
oceanic Railway) is a highly important line, with 
its termini at Vera Cruz and Acapulco—the latter 
soon to be reached—and with a tofal length now 
in operation of more than 1189 kilometres, in- 
cluding the branches from Puebla to Matamoros 
Izucar, from San Marcos to Tecolutla, from 
Matomoros to Tlancualpican, from Cuautla to 
Chietla and the Oriental Mexicano. The entire 
system of the Interoceanic Railroad will, when 
completed, afford two outlets for commerce: one, 
from Vera Cruz, toward Europe and the Atlantic 
seaboard of the United States; the other, at Aca- 

ulco, toward Asia, Oceania, and all the regions 
Sondoetn on the Pacific. 

The Mexicano del Sur Railway, starting from 
Puebla, parallel with the Interoceanic Railway, runs 
to Amozoc, where it takes a more southerly course as 
far as Tehuacan, some 127 kilometres from Puebla. 

From Tehuacan the line runs to Tecomavaca, 
where it reaches its minimum level of 600 metres ; 
it begins to rise along a narrow valley. Here also 
is the channel of the River 'omellin, or San 
Antonio. At the outlet of the caiion is the town 
of Las Sedas, where the line attains a height of 
1925 metres, and thence descends towards Oaxaca, 
reaching its terminus at an elevation of 1550 metres ; 
366 kilometres 600 metres is the entire length of 
the line. This line received a large subsidy from 
the Federal Government. The company contem- 
plates the extension of the line from Oaxaca to 
the ng of Tehuantepec on the Pacific. 

The Tehuantepec Railroad.—After the expendi- 
ture of much money, the end is in sight, for the 
railroad across the Isthmus of Tehuantepec, from 
ocean to ocean, will be ballasted complete by the 
end of this year. There will be a depth of 22 ft. 
through the Coatzacoalcos Bar in the Gulf at the 
end of 1905, with 33 ft. to follow. The Salina Cruz 
Harbour in the Pacific will be protected by its 
breakwaters in the sea, and the inner port be ready 
for business, and when the railway is complete, lines 
of steamships will be operating from both ports to 
the coastwise ports of Mexico and the United States, 
and to other countries. The works from sea to sea 
are being prosecuted with all the energy possible 
by one of the most energetic and experienced con- 
tracting firms of the present day—Messrs. Pear- 
son and Sons, of London, who are also the con- 
tractors for the four East River tunnels of the 
Pennsylvania Railroad between New York City and 
Long Island. 

There are still—dating from November, 1903— 
over 10 million dollars to expend on the two 
harbours and port facilities. When the work is 
finally completed, there will be open to the world’s 
commerce a truly interoceanic route. The fact that 
the Mexican Government is a partner with Messrs. 
Pearson and Sons in the construction and opera- 
tion for forty years of this route, and that the 
Government, by a ‘‘ merger” with certain railroad 
companies, now controls the operation of important 
systems extending from Laredo to Salina Cruz, 
makes the enterprise very important. The view 
held is, that the Tehuantepec route will be entirely 
completed and in full operation, with its own lines 
of steamships, eight years before the Panama 
Canal can possibly be opened to interoceanic traffic. 
The distance between Salina Cruz and Coatzacoalcos 
is 310 kilometres. 

In Northern Mexico the Ferrocarril Internacional, 
or International Railroad, is rapidly nearing com- 

letion. Starting from Ciudad Porfirio Diaz, on the 
rontier of the United States, it runs in a southerly 
direction through Eastern Coahuila, and then 
turning to the west and skirting the southern shore 
of the _ ebac del Muerte, :ontinues a westerly and 
south-westerly course to the city of Durango. When 
extended to the port of Mazatlan, the road will 
open still another gateway to the Pacific Coast. 
Its present length is about 1417 kilometres, and it 
is built without Government subvention. It is a 
broad-gauge road, with all the modern improve- 
ments as to construction. 

Another prominent line in Northern Mexico is the 
Sonora Railway, whose northern terminus at Benson 
connects with the Southern Pacific system. After 


crossing the Mexican frontier at Nogales, the road 
has been extended, by way of Magdalena and Her- 
mosillo, to Guaymas, though its future terminus will 





be on the broad deep Bay of Agiabampo, almost on 
the boundary line between Sonora and Sinaloa. 
The portion now in operation measures 423 kilo- 
metres. For the construction of this line the State 
granted a franchise, together with a subsidy of 
7000 dols. per kilometre. 

The Compaiiia Constructora Nacional Mexicana 
has completed 142 kilometres of its roadways with 
the aid of a subsidy of 6000 dols. per kilometre. 

In the Federal district is the system of the Ferro- 
carriles del Distrito (English), with a total length 
of 242 kilometres of track in actual operation by 
electricity. The extensive network of the district 
was also built without subventions from the 
Government. 

In Southern Mexico the State of Yucatan has 
several railroads—viz., from Progreso to Merida, 
from Merida to Peto, from Merida to Valladolid, 
and also to the Port of Progreso, from Merida to 
Campeachy, &c., forming in all a network of 725 
kilometres. The railways of Yucatan have been 
constructed by companies formed in the State and 
almost entirely with Yucatan capital. There are 
also in the republic the following important rail- 
ways which are not yet completed :—Vera Cruz to 
the Pacific, 421 kilometres; Chihuahua to the 
Pacific, 200 kilometres ; Rio Grande, Sierra Madre, 
and Pacific, 257 kilometres ; Coahuila and Pacific, 
322 kilometres ; the Pan-American, 142 kilometres, 
and many others. 

The network of railways in Mexico totalled on 
December 31, 1903, 16,113 kilometres, or 10,012 
miles. The Mexican Government has paid out 
in railway subventions about 100,000,000 dols. 
By means of different operations practised by Mr. 
Limantour, the clever Minister of Finance, the 
Government exercises control over the following :— 
National Railroad, Interoceanic Railroad, Iuter- 
national Railroad, and the Vera Cruz and Pacific 
Railroad, besides owning as its exclusive property 
that of the Isthmus of Tehuantepec. The Govern- 
ment has the control of altogether over 6231 kilo- 
metres of railroads in the country. 








THE YARROW-NAPIER MOTOR-BOAT. 

On Saturday last an exhibition trial was made on 
the Thames, at Greenwich, of a little boat which is 
said—no doubt accurately—to have a speed consider- 
ably in excess of that of any other vessel of equal 
length. ‘The next fastest boat in the world, of this 
class, is the American Challenger, the mean speed of 
which is stated by the United States Press to be 25.01 
knots. Next to this is the Tréfle-a-Quatre, a French 
boat, which has accomplished a speed of 22.7 knots. 
The Yarrow-Napier motor-boat is 40 ft. long, aud is 
fitted with two four-cylinder petrol engines, driving 
twin-screws, and giving collectively about 120 horse- 

wer. The boat has been constructed by Messrs. 

arrow and Co., and the engines by Messrs. Napier 
and Co. She is, we believe, intended to be used by 
Mr. 8. F. vm - for racing purposes, as she is to be 
despatched to Nice, where she will doubtless take part 
in the forthcoming competitions in the Mediterranean. 

On page 309 we give illustrations of this boat. 
Figs. 1 and 2 are elevations ; Fig. 3 is a plan ; Figs. 4 
and 5 are from photographs taken on Saturday last. 
The day was not a good one for taking an instan- 
taneous Frage eye but one of the photographs gives 
a good i > of the appearance of the boat travelling at 
high speed. 

v tral of this little vessel had been previously made 
on the measured mile in Long Reach, when a speed of 
practically 26 knots was reached. The run against tide 
was made in 2 minutes 25 seconds, and the mile with 
tide was covered in 2 minutes 12.6 seconds. The mean 
speed was therefore 25.988 knots, or just on 30 statute 
miles an hour, The result is more remarkable as 
the day was by no means favourable to a good per- 
formance, for there was, according to the prdsal 
logical reports, half a gale of wind blowing at the time, 
and even in the inclosed waters of Long Reach this 
would make a considerable difference tu the speed 
result for so small a vessel. In reference to the frac- 
tion of a second recorded, it may be stated that the 
time was taken by the official timekeeper of the Auto- 
mobile Club, Mr. Swindley, who, of course, is accus- 
tomed to deal with decimal parts of seconds, and was 
confirmed independently by Mr. Marriner, of Messrs. 
Yarrow’s staff, who is also an expert in taking time 
records. 

The hull is constructed of what is described as a 
special steel, which is probably of the description 
used by Messrs. Yarrow in their torpedo craft, and 
has had so much effect in lightening the structure. 
The framing is on the longitudinal principle in order 
to secure the maximum strength fore and aft. 
Naturally, the scantling of the hull in a petrol motor- 
boat may be much lighter than in a steam-driven 








' vessel, as there is no boiler to add to the displace- 


ment, and the weight of fuel is considerably less— 
about one-third that of coal. 

As already stated, the length of the boat is 40 ft., 
the width is 5 ft., and the draught of water of the 
hullis 8iu. The total weight of the boat in running 
trim is 3 tons 4 cwt., of which the machinery weighs 
approximately one-half, and the hull the other half. 
The engines have each four cylinders, or eight in all, 

| the dimensions being 6} in. for the diameter and 6 in. 
| for the stroke. Each set of engines drives a three- 
| 

| blade propeller. 

The form of hull is unusual, the shape having been 
arrived at by means of a long series of experiments made 
by Messrs. Yarrow with full-sized models towed by 
a torpedo vessel, The bottom for the greater part of 
the length is quite flat, the bilge being only just 
rounded off. The bow is by no means sharp, and there 
is no gripe forward, the forefoot being quite blunt, 
-but this is of little consequence once high speed is 
reached, as the bow lifts right out of the water for 
a considerable distance, the vessel running en- 
tirely on the flat part of the bottom. This is a 
condition purposely secured, the idea being to 
make the boat rise bodily in the water when travel- 
ling at high speed. In the early days of torpedo- 
boat construction it was noticed that the displacement 
was reduced somewhat when the highest speed was 
reached ; but, naturally, with the greater weight of 
steam machinery this effect was hardly a practical 
factor, excepting at a great expenditure of power. 
Many of our readers also will doubtless call to mind 
the suggestions made over thirty years ago by aclergy- 
man—the Rev. C. Ramus. His contention was, if we 
remember rightly, that the way to get the greatest 
speed possible from a vessel would be to make 
her of such a shape that she would offer excessive 
resistance to passage through the water, and there- 
fore she would rise bodily out of the water when 
great power was exerted by the engines, so that 
the friction and wave-making features would be 
reduced. Mr. Ramus was a good deal laughed at 
at the time, but in view of Mr. Yarrow’s experiments 
he appears, like so many other inventors, to have 
only been thinking thirty or forty years before his 
time; but although his principles may have been 
sound within limits, he was quite visionary in attempt- 
ing, as we believe he did, to force them on the Ad- 
miralty for the construction of warships. It would 
have been pleasant, however, if the reverend inventor 
could have lived to see the really wonderful per- 
formance of the little boat in Greenwich Reach on 
Saturday last. 

Amongst the models tried by Messrs. Yarrow—and 
they were, it must be remembered, the full size of the 
actual boat—-the one which gave the least resistance 
at speeds aimed at was flat from end to end ; in fact, 
had no “shape,” as the boat-builder understands the 
term. The hull appearcd to glide on the surface of 
the water, and the recording-instruments indicated 
that such was approximately the case. This points 
to the fact, as Mr. Yarrow has stated, that the 
power exerted by the engines were better devoted 
to supporting the boat on the surface rather than 
by pushing it through the water. With a flat- 
bottom boat the speed may be such that the water, 
which would be displaced were the boat at rest 
or travelling slowly, has not time to move down- 
wards out of the way before the boat has passed ; 
and, as no two things can be in the same place at the 
same time, the boat has to rise bodily. That this will 
occur to some extent even with ordinary ship-shape 
vessels, when the speed is excessive, is well known ; 
and with a flat-bottom craft, where the movement 
of the water must be at first vertical, the action will 
evidently be intensified. This was well illustrated by 
Mr. Yarrow by means of the analogy of a flat stone 
being thrown on the water, making what children 
style ‘‘a duck and a drake.” Evidently the stone 
would travel ene vA and faster than if the ng 
energy were expen in projecting it partially sub- 
merged. Considering the speed at which the boat 
travelled—-or, perhaps, for reasons stated, it was on 
account of the speed—the waves thrown off appeared 
very small, although those that were thrown off were 
steeper than usual. It was difficult to judge on 
account of the disturbed state of the river, and it 
would be interesting to see the boat tried on a per- 
fectly calm day. If runs could be’ made at the best 
speed in deep water, and also in water: so shallow as 
only to give a sufficient margin of draught just to float 
the vessel, some interesting results might be obtained 
Possibly a safe stretch, with a soft bottom, might be 
found in the estuary of the Thames or Medway. 

In this boat, as stated, a considerable length of the 
forward part is clear of the water when she is trave!- 
ling at her best speed. Unfortunately, there was too 
much popple on Saturday to estimate the distance, but 
evidently it was something considerable. It would 
naturally.add to the speed in quite smooth water if the 
forward out-of-water length were sawn clean off, «s 
the weight would be reduced ; but that would give « 
very bad bow for waves to strike against, and it 's 
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possible the initial resistance might be too great. It 
may be suggested, however, that a cone-shaped bow 
might be of advantage, as it would be lighter, and 
oppose less projected surface to the blow of the waves 
than even the orthodox section. 

The performance of this boat is exceedingly interest- 
ing, as it gives information regarding what takes place 
at extremely high — ina vessel propelled by its own 
screw or screws. It is not difficult to arrive at con- 
clusions in this field of research by means of tank 
experiments, leaving the disturbing action of the 
screw out of account; but that does not represent 
the actual condition of affairs in a ship at sea, when 
the propeller must have considerable influence on the 
stream lines. To arrive at some conclusions in this 
respect by tank experiments, a model has had a screw 
placed in the usual position and driven by an outside 
means ; but to have recourse to such a plan obviously 
is attended with considerable difficulty. 

Mr. Yarrow has attacked this problem with his 
usual thoroughness and appreciation of the practical 
needs of the situation, and has added one more to 
the long list of benefits he has conferred on the 
science of marine propulsion. He states that had 
a boat of similar dimensions to that exhibited on 
Saturday been required to be driven by steam, his firm 
would not have been prepared to promise more than 16 
knots as a maximum ; so it would appear that the sub- 
stitution of the petrol-engine for a steam-engine and 
boiler has resulted in a gain of no less than 10 knots. 

Mr. Yarrow estimates, on the basis of the per- 
formance of the present boat, that a destroyer of 
220 ft. with petrol-engines would attain a speed of 
45 knots. The destroyers of this length built by 
Messrs. Yarrow for the Japanese Government steamed 
at 31 to-32 knots. As Mr. Yarrow remarked, all 
that remains to be done in order to reach the 45 knots 
is to perfect the internal-combustion engine, so as to 
enable larger sizes to be used successfully. 

Such advances are without precedent in the history 
of marine propulsion; and they hold out such re- 
wards that it can hardly be doubted every effort 
will be made to adopt the internal-combustion engine 
for still larger vessels. The difficulties in the way 
are numerous, the most prominent one at present 
being the high price of the fuel used ; but beyond 
this there are many physical and mechanical troubles 
to be overcome before internal-combustion engines 
of large size can be used at sea. ; 

The saving in weight of fuel is, of course, consider- 
able, it being placed by Mr. Yarrow at two-thirds that 
of coal for ordinary steam machinery of the same 
power. The addition this would give to the radius 
of action is a military advantage, the value of which 
is apparent for torpedo craft ; whilst it would render 
destroyers far more capable of accompanying a fleet, 
as, for a given distance to be covered, they need not be 
weighted down to the same extent, and would be more 
seaworthy. In the boat tried on Saturday there is a 
petrol tank of a capacity of 100 gallons—a quantity 
sufficient to take the boat 130 miles at full speed, or 
double that distance at three-quarter speed. 

Some of the visitors on Saturday last took the 
opportunity of walking through Messrs. Yarrow’s 
works, where they saw a grand array of water-tube 
boilers which the firm have just completed for the 
Admiralty, As our readers are aware, two of the new 
27,000 horse-power cruisers are to have Yarrow boilers, 
and at the present time there are at the Poplar works 
over 50,000 horse-power in Yarrow boilers in hand. 
In the yard there were two new destroyers for the 
Admiralty in hand, a destroyer and a torpedo-boat 
for the Austro-Hungarian Government, and some 
shallow-draught vessels. 








THE PHYSICAL SOCIETY OF LONDON. 

At the meeting of the Physical Society of London, 
held February 24, Professor J. H. Poynting, F.R.S., 
President, in the chair, a paper on ‘“‘ The Curvature 
Mcthod of Teaching Geometrical Optics,” was read by Dr. 
C. V. Drysdale. This paper has been undertaken with 
the two-fold object of giving a systematic exposition of 
the method of teaching elemen optics which the 
author has found most suitable, and of giving an intro- 
duction to a subsequent paper on the treatment of aberra- 
tions by curvature methods. The physical curvature 
method is thé sinrplest and most natural method of intro- 
ducing the subject of optics’to elementary students, and 
it nay also be qunieeel' with advan in more advanced 
work. The paper refers to some of the work which has 
already been done in’ this direction, and gives a classifica- 
tion of the various methods which have been used or pro- 
sed for attacking optical problems, the ordinary geo- 
uetrical method being the only one which has been much 
ised for lens problems in this country. Referring first to 
tation and units, curvature and angular units termed 
he ‘‘dioptrie” and the “prism dioptrie,” have been 
lopted by ophthalmologists and opticians, and the 
uthor has pro’ the use of multiples and sub-multi- 
ies of the former unit. Dealing first with eanogere x 
/ptics, a short account is given of the procedure whic 
the author has found most suitable in actual teaching. 
The idea of curvature is introduced with its units and 
method of measurement, leading to the use of the sagitta 
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as representing the curvatures of refracting and wave sur- 
faces. In the case of reflection at a spherical surface, it has 
been found advantageous to restrict the terms “‘ positive ” 
and ‘‘negative” to convergent or divergent light indepen- 
dent of the foci being in front of or behind the surface. By 
this device the formule for mirrors and lenses become 
identical. With respect to refraction, it has been found 
advisable to consider thin prisms and lenses as a whole, 
instead of dealing with the refraction at each surface 
separately, the formule for such prisms and lenses being 
thus ean with greater simplicity. Cylindrical lenses 
and the properties of combinations of two thin lenses are 
dealt with, and it is shown how the equivalent converg- 
ence, or power, and the positions of the principal or nodal 
points, can be easily obtained by wave methods. In the 
second section of the pers. thick lenses and refracti 
systems are dealt wit The author uses the redu 
istances of Gauss, and extends the notation to curvature 
systems by adopting Gauss’s convention of the reduced or 
equivalent thickness as the negative of the distance 
between two refracting surfaces divided by the refractive 
index of the medium, while the term ‘‘ reduced curvature” 
is applied to the product of any curvature and the refrac- 
tive index of the medium. The three Gauss relations are 
deduced by the curvature method, and by means of a 
simple inductional proof these relations are shown to 
= for a system of any number of coaxial spherical sur- 
aces, 

It is then shown that the fundamental convergence 
formule are immediately convertible, by multiplying the 
curvatures by the semi-aperture of the pencils, into the 
fundamental equations which Von Seidel has used for the 
tracing of a path of light oe a system, and the sec- 
tion concludes with a table showing the comparison 
between the three methods of Gauss and Von Seidel and 
the curvature system. 

The paper concludes with a short discussion of oblique 
refraction through a thin lens, or combination of thin 
lenses, in contact, showing how some of the results of 
more advanced geometrical optics can be readily obtained 
by curvature methods. 

Professor 8. P. Thompson said he had brought before 
the society two papers dealing with the curvature 
method in geometrical optics, one in 1888, and the other 
more recently, when he treated cylindrical lenses. Dr. 
Drysdale had pointed out that Herschel used the curva- 
ture method in 1827, but Professor Thompson remarked 
that Herschel then put it forward tentatively, and finally 
abandoned it. Mr. Cheshire had recently shown that in 
1857 Porro treated of teaching geometrical optics by cur- 
vatures, and it had been stated that the method was 
known to Galileo. He had, however, sought in vain for 
any reference to it in his writings. The curvature method 
was suggested to him in 1876, when Professor Everett 
published a paper on C.G.S. units, and entered into the 
question of dimensions as an illustration of physical 
units. It was in an endeavour to extend the idea of 
dimensions to optics that he was struck with the fact 
that nearly every quantity was the reciprocal of a length, 
and that the ordinary formule in connection with thin 
lenses and spherical mirrors simply meant that two cur- 
vatures could be added together directly to form a third. 
Thereupon, in 1878, he developed an elementary treat- 
ment of lens problems from this point of view, and 
that treatment he had taught since 1884. He had not 
gone far into the treatment of aberrations by curvature 
methods, but he had satisfied himself that it could be 
carried out. The author of the paper was to be con- 
gratulated —_ linking the curvature method with the 
other methods of teaching geometrical optics, particularly 
that due to Von Seidel. With regard to some of the 
terms used by Dr. Drysdale, he thought the word ‘‘con- 
venueeiee ” was unsuitable, as it was apt to be confused 
with the angle between the limiting rays of a converging 
pencil. This angle was constant, but the convergence 
altered as the light approached the focus. Dr. Drysdale 
had used the term ‘‘dioptrie” as a unitof curvature. Asa 
matter of fact, the term ‘‘dioptrie” was ado by an 
International Congress held in Brussels in 1877 to re- 

resent the power of a lens of focal length 1 metre. 
Fie thought the term ‘prism dioptrie” was an unfortu- 
nate one, and suggested ‘‘prismoptrie” in its stead. 
Professor Thompson expressed his interest in the fact that 
the author proposed to deal with the aberrations of Von 
Seidel by the curvature method, and hoped that the 
treatment of astigmatism would be simplified. One 
advantage of the curvature method was that it simplified 
geometry, but its great advantage lay in the fact that 
it kept as nearly as possible to reality. 

Mr. R. J. Sowter, in advancing a friendly criticism of 
the poe, said that although a distinct contribution to 
the subject, the paper would probably make even more 
pessimistic those w 
advanced optics was somewhat of a snare. This was 
directly opposed to the effect which Dr. Drysdale hoped 
for. The curvature m was suitable for the solution 
of many problems, mostly simple; but by its nature, its 
intimate association with the spherical wave-front, it was 
so restricted in scope that it had to be discarded when we 
dealt with the modern problems of photographic optics 
and optical desi It was not proposed to labour any 
argument, merely to express an opinion, and in support 
of this he referred Dr. Drysdale to Dr. Hasting’s 
“ Light,” appendix A, in which book would be found, 
amongst other things, the curvature method solution of 
the important Abbe-Helmholtz ees equation 
deduced at length by Dr. Drysdale. The aberration 
problems to be treated in a second paper were awaited 
with interest. The position of scepticism taken up by 
Mr. Sowter as to the wholesale superiority of the curva- 
ture method was not removed by the paper, and in addi- 
tion he was epppented in such a } one omy view by Mr. 
Cheshire, and by the assurance of a leading optical calcu- 
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lator and designer on the Continent, that for optical cal- 
culations the curvature method was of no use. In Ger- 
many, moreover, the method had been discarded. 

Mr. T. H. Blakesley said he agreed with Mr. Sowter 
that the curvature method was something of the nature 
of a will-o’-the-wisp. If a ray was looked upon as the 
normal trajectory of a wave surface, it was just as real 
as the wave surface; and in many cases it was quite as 
convenient to use rays as to use curvatures. 

Mr. Chalmers remarked that from his experience he 
had come to the conclusion that the curvature method 
was most effective for getting out approximate solutions 
to optical problems, but for fine design work it was not 
so good as the ray method. In dealing with problems 
from the point of view of least time, he proposed to 
borrow from the curvature method and its notation in 
order to simplify the labour in first design work. With 
regard to the term ‘‘dioptrie,” he said it referred to the 
power of a lens. In order to avoid any ambiguity, it 
might be called the ‘‘focal power” of a lens. He pre- 
ferred the term ‘‘equivalent thickness” to that of 
‘**reduced thickness,” used by the author, and said that 
it was unfortunate that he had followed the notation of 
Von Seidel and used the suffix —1 to denote the medium 
before the surface under consideration. 

Dr. C. V. Drysdale, in reply, said that a good deal of 
attention had apparently been given to the subject, and 
that the speakers could be divided into two classes—the 
optimistic and the pessimistic. He would remain opti- 
mistic until he reached a point where the curvature 
method broke down. He had used the curvature method 
in dealing with the five aberrations of Von Seidel, and 
also with achromatism, and he — to be able to bring 
the results of his investigations before the society. A 

deal might be said about the notation used im the 
curvature method, but he thought the method preferable 
to others because it was easier to understand the physical 
processes involved. 

Mr. R. J. Sowter exhibited and described Dr. Meisling’s 
colour-patch apparatus. The apparatus is simple in its 
prineigie and construction, and is specially adapted for 
testing colour-blindness. Three incandescent electric 
lamps are employed—two large lamps and a small one, 
The two large lamps are enclosed in blackened boxes 
provided with ground-glass windows, the apertures of 
which are adjustable and measurable, and coloured-glass 
screens are mounted in front of these windows. If red and 
green are mixed, a red glass is placed in front of one 
window, and a green glass in front of the other. These 
two colours illuminate the upper half of an opalescent glass 
window, which has its lower half illuminated by the white 
light from the third incandescent lamp, and is carried by 
an upright metal seg This plate and the attached 
neleaing chamber for the third lamp are traversed b 
means of a screw and thumb-nut along a graduated scale 

lel to the vertical plane containing the two coloured 
ight sources. The intensity of illumination upon the 
screen, due to one of the coloured sources, is taken as in- 
versely proportional to the square of the screen-source 
distance and directly proportional to the square of the 
cosine of the obliquity. As the small window travels 
along, the tint of its — half passes from red bo green. 
say, through a white colour which can be matched with 
that of the lower half, the intensity of the white illumi- 
nation falling on the lower half of the window being 
varied by means of a sliding shutter. A normal eye 
adjusts the matching position to within 5 millimetres, 
while an abnormal eye may disclose its abnormality by a 
deviation amounting to 5 centimetres. 

Dr. W. Watson expressed his doubt as to the suitability 
of the aoqernies for testing colour-blindness. 

Dr, C. V. Drysdale said one of the chief difficulties in 
connection with colour-measurement was with regard to 
the size of the Se. It was necessary to bring 
three colours to the comparison patch, and ong paths 
were necessary to get the requisite dispersion. The use 
of rotating sectors was a mechanical difficulty. In an 
apparatus which he had recently designed he had re- 
placed rotating sectors by wedge-shaped strips formed by 
so exposing a photographic plate as to obtain a gradually , 
increasing density. These wedges were placed in front 
of the slits, and the intensity of the transmitted light 
could be varied by altering the position of the ge 
with rd to the slit. 

Mr. J. Schofield read a paper on “‘ A Method of Illus- 
trating the Laws of the Simple Pendulum.” A pendulum 
is fitted at its lower end with a narrow horizontal frame- 
work carrying vertical transverse wires. During the 
oscillations of the pendulum these wires are caused to cut 
a jet of mercury, and time are sent to the record- 
ing mechanism of a chronograph. The distances between 
the wires are known, and together with the time-measures 
they yield a displacement-time curve of the motion. 
rom this the kinematical curves and equations of the 
moving system may be deduced by the usual methods. 
In the actual ap tus a tuning-fork arrangement with 
an accuracy of about 5}, second is used as the chrono- 


graph, and the results obtained from the pendulum are 
accurate to about 3 per cent. The principle has also 
been applied to torsion dulums. 


Mr. Schofield also exhibited a set of string models of 
optical systems, the lenses and prisms being made of 
ome so that the paths of rays through them can be 
shown. 








Nigut-Work: Wire-Drawinc.—We are informed b 
the Home Office that the special exception by whic’ 
male young persons may be employed during the night 
shall extend to those of the age of sixteen years and up- 
wards employed in the of continuous wire-drawing 
carried on in non-textile factories, subject to the con- 
ditions prescribed in Sub-section 1 of Section 54 of the 
Factory and Workshop Act, 1901. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—The market was again active 
and strong last Thursday in response to continued * bul- 
lish” reports from America. A great amount of the 
buying here was understood to have been on behalf of 
those committed in the oversold side of the account. 
Cleveland finished 3d. per ton higher for the day for 
cash, and 24d. for one month. At the forenoon session 
dealing took place in Cleveland at 50s. 2d. three months, 
and in the afternoon at 3d. to 50s. 2d., leaving off 
with buyers at 50s. 14d., sellers asking 50s. 24d. The 
turnover for the day amounted to about 30,000 tons. A 
firm tone again characteri the dealings on the pig-iron 
market on Friday morning, Cleveland warrants advancin 
about 34d. further ‘to 50s. cash, 503s. 3d. a month, an 
503. 6d. three months. Standard foundry iron was dealt 
in at 50s. 14d. three months, and hematite iron was nomi- 
nally dearer at 58s, 14d. buyers and 58s. 44d. sellers one 
month. Business was quieter, the turnover only amountin 
to 7000 tons. The afternoon prices of Cleveland were st 
inclined to harden, and a moderate business of 9000 tons 
was done at 50s. cash, 50s. 3d. one month, and 50s. 5d. 
three months. When the market closed, being then at its 
firmest point, sellers were asking 50s. 14d. cash and 
50s. 44d. one month. When the market opened on Mon- 
day the tone was irregular, and the cash price of Cleve- 
land warrants eased from 50s. 34d. to 50s. 24d., and for- 
ward quotations also eased ld. ; but strong American 
advices forced prices to 50s. 6d. cash and 50s, 9d. one 
month closing sellers. The sales were 14,000 tons and 
1000 tons Standard foundry iron at 50s. 6d. one month. 
Hematite was quoted 59s. one month sellers. The after- 
noon market showed a smart reaction, and only 7000 tons 
changed hands at 50s. 2d. cash and 50s. 54d. one month. 
The tone of the market was easier and irregular on Tuesday 
morning, when a moderate business of 12,000 tons was 
done. The market opened flat, and about 5d. under 
Monday’s close, at 49s. 84d. cash and 503. one month, 
but the prices of Cleveland warrants declined 1d. 
further, to 493. 74d. and 49s. 11d., but reacted — to 
493. 114d. and 50s. a eapnerey. with closing sellers 
at 49s. 11d. cash and 2d. one month, a decline of 24d. 
and 3d. on the previous day’s close. Three months’ iron 
to the extent of 1000 tons was dealt in at 50s. 14d. In 
the afternoon the market was quietly steady, a small 
business of 4000 tons being done in Cleveland at 49s. 11d. 
cash, and other prices for near dates, and 50s. 24d. three 
months. There were sellers of hematite at 58s. 9d. one 
month, but no dealings were reported. To-day the tone 
of the market was firm, and a small business of 8000 tons 
of Cleveland warrants was passed through. Prices were 
493. 114d. cash and 50s, one month, and Standard foundry 
iron—1000 tons—changed hands at 503. one month. In 
the afternoon the market was again very strong, and 
prices advanced 2d. to 50s. 1d. cash and 50s. 4d. one month, 
and 50s. 6d. three months. The turnover was between 
7000 and 8000 tons. The prices for warrant and makers’ 
iron are as follows :—Clyde, 58s.; Gartsherrie, 59s. ; 
Summerlee, 59s. ; Calder, 59s. ; Langloan, 64s. 6d. ; Colt- 


ness, 65s. (all shipped at Glasgow); Glengarnock 
fue at Ardrossan), 58s. 6d.; Shotts (shipped at 
ith), 59s. 6d.; and Carron (shipped at Grange- 


mouth), 59s. 


Sulphate of Ammonia. —The sulphate of ammonia 
market continues to show signs of weakness, and prices 
have eased off, and are round about 13/. per ton for 
prompt delivery. Futures are, if anything, a trifle easier, 
and in some quarters the figure is as low as 12/. 15s. ver 
ton for forward delivery—six months ahead. The ship- 
ments at Leith last week amounted to 487 tons. 


The Steel Trade Combine: Withdrawal of the Glen- 
garnock Company.— The Glengarnock Iron and Steel 
Company have intimated their intention of withdrawing 
from the Scotch steel trade combination. It has been 
suggested in some quarters that this is a sign of disinte- 
gration—of a break-up of the compact. But such is not 
the case ; the combination was never in a stronger position 
than it is in to-day, and the retirement carries with it no 
real significance. The Glengarnock Company threw in 
its lot with the other Scotch steel producers to show its 
sympathy with the principle of combination, but cir- 
cumstances have now arisen which su t that the 
company should have a free hand—which does not 
necessarily imply or involve a ‘‘ cutting” of quotations— 
and these have been cordially recognised by the other 
parties to the arrangement, Some interest attaches to 
the fact that since the combine was finally adjusted, about 
14 months ago, steel angles have been advanced in price 
by. 108. a ton, at 5/. 178. 6d. ; bars by 12s. 6d., at 6/. 7s. 6d. ; 
boiler-plates by 17s. 6d., at 6/. 17s. 6d. ; and ship-plates by 
10s., at 5. 17s. 6d. The operation of combine not 
been the sole cause of those gains, which are largely due 
to the legitimate improvement in the trade that has 
taken place. To prevent riiséonstruction, it may be 
noted that the advances Faken do not represent net 
ene to the producers. During the period mentioned 

ematite has gone up fully 6s. a ton, but allowing for 
o— there still remains a respectable balance on the right 
side. 


The West of Scotland Tube Trade.—Though a big 
quantity of noe work is in the market for tubes, 
prices continue to be severely cut by producers, and this 
week the rates touched, it is said, are the lowest ever re- 
corded. Ordinary tubes and fittings are selling at 80 per 
cent. discount, and boiler-tubes at 774 per cent. discount. 
An order of 1500 tons wrought-iron tubes for 
Bay has just been placed, and a further order for 8000 
tons of galvanised tubes for Mexico is expected to come 
locally, even against American competition. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. Vickers Sons and Mazxim.—The annual report 
of the directors of this company states that the profits 
for last year were 686,895/., which, with 86,699/. brought 
forward, left the directors 773,594. to deal with. 
report sets out the various purposes to which the sum 
is devoted, and recommends a dividend at the rate of 
5 per cent., with the promise of an interim dividend of a 
similar amount in August next. 


Hadfield’s Steel Foundry Compary.—This company is 
ying a dividend of 224 per cent., as against 25 per cent. 
Meet year. 

Messrs. W. Jessop and Sons, Limited.—At the annual 
meeting of the shareholders of this company, held on 
Monday, Mr. A. J. Hobson, one of the directors, alluded 
to the establishment by the comgeny ot works in America, 
and said they had every reason to be satisfied with their 
venture. They had thoroughly oo plant, after 
seeing which he wished they could ‘‘scrap” their plant 
at Brightside. The acquiring by the company of acon- 
trolling interest in Messrs. J. J. Savilleand Co., Limited, 
had strengthened their firm, and it had proved a profit- 
able movement. Alluding to the strike of their mould: rs, 
he said the firm was called upon by the trade unionists 
to dismiss a workman who was giving satisfaction. Be- 
cause they refused to do so, the union men left. The 
firm had now advantages that they had not before, and 
until the alteration of certain rules in the Moulders’ 
Union, which militated against a man doing his best for 
his employers, the firm would not employ men who were 
under them. The report and balance-sheet were adopted, 
and Mr. A. Hills was re-elected a director. 


Railway Engineers.—A joint meeting of the Sheffield, 
Nottingham, and Derby sections of the Permanent-Way 
Institution was held at Chesterfield on Saturday, under 
the presidency of Mr. J. B. Ball, M. Inst. C.E. There 
was a good attendance of members. Papers were read 
on ‘“‘Coal Workings under Railways” and “‘ Points and 
epee ol They were discussed at some length, and 
the ers were thanked. 


South Yorkshire Coal Trade.—The returns of coal sent 
to Hull last month are regarded as satisfactory, the rate 
of increase being larger than in January. The to‘si 
imports last month were 285,008 tons, against 218,610 
tons in the corresponding period of last year—an increase 
of over 66,000 tons. In the past two months of the year 
576,016 tons were consigned, compared with 482,592 tons 
in 1904—an increase of over 93,400 tons. A steady busi- 
ness is done coastwise. Last month 29,203 tons were 
dealt with, of which 16,985 tons were sent to London. 
The tonnage forwarded from the port during January 
and February reached 64,163 tons, and of this 38,320 tons 
went to the Metropolis. The exports also show an in- 
crease, 99,214 tons being shipped, against 73,026 tons in 
1904—an increase of more than 26,000 tons. The two 
months’ shipments show an increase of 69,406 tons, the 
amount sent during the present year being 219,644 tons, 
against 150,238 tons in 1904. 


Iron and Steel Tradez:.—The Swedish iron and steel mer- 
chants report that business is improving slowly, and 
would better were it not for certain difficulties. 
Makers of these materials are very firm in maintaining 
their quotations, and are even refusing to book orders for 
forward delivery at current rates. For the best brands, 
of which supplies are strictly limited, they are well sold 
ahead, but common qualities are plentiful. Some exceed- 
ingly good lines have recently come to hand from South 
Africa for best crucible steel for drills and other parts of 
mining machinery, and at_ some works operations are 
going on night and day. Their experience, however, is 
rather exceptional. 








Tue TRaMways AND LicHt RarLways ASssociaTION. 
—This association have sent us a copy of their circular 
for the present month. It contains a notice of a pro 
visit, to take place on the 30th inst., to the works of 
the Metropolitan Electric Tramways, Limited. A full 
pest is given of the ordinary general meeting which was 
held on the 10th ult., in the lecture-room of the Society 
of Arts, and of Mr. H. Jones’s lecture of the 23rd ult., 
on the Waterloo and City Railway. The visit which 
was made to the power-house and sub-stations of the 
London United Tramways on the 8th ult. is also de- 
scribed, and other matters connected with the work of 
the association are passed in review. 





“Tue Motoring ANNvAL.”—The votaries of motoring 
certainly cannot complain of the lack of enterprise on 
the part of journalism, as there are few industries or 
recreations in this country which have such a multiplicity 
of publications devoted to their advocacy. We have now 
the first edition of ‘‘The Motoring Annual and Motorist’s 
Year-Book for 1905.” In it there isa record of all the 
automobile or motor clubs in the United Kingdom, a 
very useful record of the results of reliability and speed 
tests throughout the world during the past year, and a 
short description of the salient features of different types 
of cars on the market, and of such special fittings as 
tyres, non-skidding apparatus, &c. A record of the 
year’s legal proceedings is specially interesting. It is 
not so easy to find justification for the many pages de- 
voted to biographical sketches of motorists, cme the 
title of ‘‘Who’s Who.” We fear that notoriety is too 
much sought after by many motorists, and that this is 
oftentimes the cause of action which involves public 
resentment against the pastime. The annual is pub- 


he | T 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrppLEsBRoucH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and business was quiet. 
raders, however, were inclined to take a rather cheer- 
ful view of the situation, notwithstanding additions of 
over 1500 tons of pig iron per day to the public 
warrant stores. The opinion that buying on Ameri- 
can account was likely apeeees to lend a good 
deal of strength to the market; and though regular 
buyers were inclined to hold off for the present, they 
were ready to admit that the outlook was rather 
encouraging. Producers of Cleveland pig took a firin 
stand, and they pointed to the better shipments as indi- 
cating a larger volume of trade. No.3 g.m.b. Cleveland 
ig was firm at 493. f.o.b.; No. 1 was 50s. 6d; and No. 4 
Eeeaes, 48s. These were merchants’ prices. Makers, as 
a rule, asked higher rates. The lower qualities were 
plentiful, notwithstanding that producers were turning out 
as little as possible, as quotations were low compared 
with those for the better kinds. Grey forge was 44s. 6d. ; 
mottled, 44s. ; and white, 43s. 6d. ast Coast hematite 
pig, though a little firmer, was still quiet and_ cheap 
considering the prices ruling for foundry qualities of 
Cleveland iron. For early delivery of mixed numbers 
54s. 6d. was the rate; whilst No. 1 was 55s. ; and 
No. 4 forge, 52s. Quotations for Spanish ore were up- 
held. Rubio of 50 per cent. quality was 15s. ex-ship 
Tees. To-day the market was stronger. No. 3 Cleveland 
ig advan to 49s. 3d., and No. 1 to 503. 9d. No.4 
oundry was 48s. to 483. 3d. Other quotations were 
unaltered. 


Manufactured Iron and Steel.—There is not much new 
to report concerning the manufactured iron and steel 
industries. Quotations aJl round cre well maintained, 
and prices in several branches promise to be higher in the 
near future. Inquiries continue to be made on a fairly 
satisfactory scale, and a good deal of work is being turned 
out. Producers of many descriptions expect to be kept 
busy over the spring and summer. Market rates stand :— 
Common iron bars, 6. 7s. 6d.; best bars, 6. 17s. 6d. ; 
iron ship-plates, 6/. 10s.; iron ship-angles, 6/. 7s. 6d. ; 
iron ship-rivets, 7/. 7s. 6d. ; steel ship-plates, 5/. 17s. 6d. ; 
steel ship-angles, 5/. 10s. ; steel bouler-plates, 7/.; steel 
joists, 5/. 7s. 6d. ; steel sheets (singles), 77. 5s. ; and steel 
sheets (doubles), 77. 153.—all less the customary 24 per 
cent. discount. Heavy sections of steel rails are firm at 
5l. net at works. 


Coal and Coke.—Bunker coal is very plentiful, and 
prices are weak for all but best classes. Current quotations 
for good Durham bunkers run from 7s. 6d. to 8s. f.o.b. A 
fair! Mt gn account continues to be given of gas-coal. 
Several inquiries are reported, and some rather large 
contracts are understood to be in the market. Manufac- 
turing coal is unaltered. Household coal is rather quieter. 
Coking coal keeps steady. Coke required for local use 
maintains its value well, but for shipment the price is 
easier. Average blast-furnace qualities are firm at 15s. 3d. 
delivered here. Export coke is offered at 17s. f.o.b. 








Tue British Exorng, Borer, AND Execrricat In- 
SURANCE Company, Limitep.—The annual meeting of 
this company (formerly the Engine, Boiler, and Em- 
i wed jability Insurance Company, Limited) was 
eld at_ the head office, 12, King-street, Manchester, on 
the 3rd inst. The chairman, Mr. Longridge, in the 
course of his speech stated that the amount paid for 
damage to boilers in 1904 was nearly three times as great 
as in the preceding year; this was not due to explosions 
or to inefficient inspection, but to the dryness of the 
season, which caused trouble with the water supply. No 
boiler for which a certificate of safety had been issued 
by the chief engineer had ever exploded. 


MINING IN THE TRansvAAL.—The Transvaal Govern- 
ment mining engineer reports that the supply of un- 
skilled native labour during 1904 was unsatisfactory, the 
increase in the number of native labourers being only 
10,312. Of the natives employed only 15 per cent. were 
British Africans. It will necessary to secure further 
large supplies of labourers to develop the deeper mines. 
Great efforts have been made to reduce the rate of mor- 
tality among the natives, It has been found that the 

test mortality occurs among those who have only 

min the mines a short time, and this is due to the 
condition of health in which the natives arrive at the 
mines. The death rate. among old native labourers is 
low. Unskilled white labour has had a fair trial ; and, 
generally speaking, has proved unsatisfactory. The total 
amount paid in salaries and wages by the mining indus- 
try of the Transvaal last year was 6,048,335/., of which 
4,794,354. was absorbed by whites. The average wages 
ge last year t> natives working in the mines was 

. 83. 10d. per month ; this was 10s. 4d. per man higher 
than in 1903, and 1s. 9d. per man higher than before the 
war. The cost of food supplied to the natives last year 
averaged 10s. 4d. per man per month. The mineral out- 

ut of the Transvaal last year was valued at 16,713,354. 

n this total Id figured for 14,762,184/.; coal for 
895,931/. ; and diamonds for 685,720/. The increase in 
the value of the gold output last year, as compared with 
1903, was 4,686,2587. The total value of the gold prc- 
duced in the Transvaal down to the close of June, 104, 
was 115,919,295/. ; this total represented twenty year> 
labour. New machinery and plant to the value of 
3,231,685/. was erected during 1904. The number of whites 


lished at 53. net, from the offices of Motoring Illustrated, |employed in the mines at the close of June, 1904, was 
9, Arundel-street, Strand, London, W.C. 





14,460. - This total has since been considerably increased 
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NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam-coal trade has been quiet, the 
transactions carried through being of little importance. 
The best large steam coal has made 13s. to 13s. 6d. per 
ton, while secondary qualities have ranged between 
lls. 3d. and 12s. 6d. per ton. There has been a moderate 
inquiry for house coal; the best ordinary descriptions 
have made 13s. 6d. to 14s. 6d. per ton, while secondary 
qualities have ranged from 10s. 6d. to 13s. per ton; 
No. 3 Rhondda — has been quiet at 13s. 6d. per 
ton. Foundry coke has made 18s. to 18s. 6d., and far. 
nace coke 16s. 3d. to 16s. 6d. per ton. As regards iron 
ore, Rubio and Almeria have made 14s. to 14s, 3d. per 
ton, upon a basis of 50 per cent. of iron, charges in- 
cluding freight to Cardiff or Newport. 


Swansea.—Mr. W. Law, general manager of Swansea 
Harbour, states that the imports and exports of the port 
for last year beat all previous records. The shipments of 
patent fuel from Swansea are larger than those made from 
any other port, and fuel works are shortly tobe erected 
at the Prince of Wales dock, which are expected to have 
the effect of further increasing this important trade. 
The exports of coal from Swansea last year were 42,000 
tons below the level attained in 1903. The imports of 
iron and steel increased last year 37,500 tons, while those 
of iron ore fell off 62,000 tons. 


The Swansea Valley.—The output of tin-plates has con- 
tinued good. In the steel trade the demand for bars 
for tin-plate manufacture has nearly equalled the produc- 
tion. he. production at the anthracite collieries has 
shown a tendency to fall off. 


Water Supply of Bristol.—At the periodical meeting of 
the Bristol Water Works Company, Mr. Shaw, one of 
the re-elected directors, said the company was started 
59 years ago, and had expended something like 2,250, 0002. 
The shareholders would. be well content with the fact that 
the share capital was, on Stock Exchange valuation, now 
worth about 3,100,000/. As ards the provision of 
water for Bristol, the company had on its books customers 
to the number of 72,000, of whom 68,000 used domestic 
supplies. The company’s storage capacity was2, 500,000,000 
gallons. It had over 400 miles of mains, and the amount 
of water which Bristol required daily in the middle of 
summer was 11,000,000 gallons. 


Dowlais.—The steel rails turned out have been princi- 

ally for Egypt and the Indian State Railways. The 
Big Mill has continued _to be employed upon fish-plates 
and small length rails. The engineering shops have been 
fairly busy. 

Bristol Channel Steamers.—An influential company will 
shortly commence running a line of steamers between 
Newport and Bristol and between Cardiff and Bristol. 
The gentlemen interested can command a large quantity 
of cargo. Whether passengers shall be carried will 
determined hereafter. 


Welsh Tin-Plates.—In addition to the taking over of 
the Beaufort Works, Swansea, by a new company, the 
Cwmfelin Tin-Plate Company is erecting four new mills, 
which will be completed in May. 








Coa. In France.—The production of coal last year in 


the principal French basins compared as follows with the 
corresponding output in 1903 :— 
Basin. 1904. 1903. 
Tons Tons 
Loire 3,528,975 3,623,884 
Sadne-et-Loire 1,822,658 1,810,891 
Gard es 1,907,737 1,868,956 
Herault 238,881 243,124 


The most important French coal-mining districts are the 
Nord and the Pas-de-Calais, and we recently afforded 
some information as to the output of these basins. The 
imports of coal into France in January were 906,480 tons, 
as compared with 843,590 tons in January, 1904, and 
$81,350 tons in January, 1903. In these totala British 
coal figured for 474,360 tons, 416,510 tons, and 466,950 
tons respectively. The exports of coal from France in 
January were 101,240 tons, as compared with 88;286 tons 
in January, 1904, and 63,940 tons in January, 1903. 





New ZEALAND Timpers.—Mr. F. Dillingham, Consul- 
General at Auckland, New Zealand, states that there is 
some diversity of opinion as to the relative merits of 
totara and silver-pine timbers. Although silver-pine has 
its advocates, the fact that it is practically unobtainable 
in longer lengths than 20 ft. renders it less useful than 
totara. Though a short-grained wood, silver-pine lasts 
well in the ground, but the experience of the post and 
telegraph department is that totara is generally the best 
New Zealand timber for telegraph poles ; and it is therefore 
almost exclusively used for this purpose. If the pole be 
free from symptoms of dry rot when set, and the sap wood 
is entirely removed, the life of the pole in the ground is 
long—say about thirty years. The timber is, however, 
very weak, and therefore not fitted for standing a strain, 
being likely to snap in a ge, or from a sudden jar, unless 
a fairly large pole is used. On account of this weakness 
a pole carrying only a few wires must be a large one. 
The quality of the soil is a factor in the durability of the 
totara pole, as it prebably is of any other kind of pole. In 
the Otago district limestone soil appears to be the worst 
formation in this respect. Kawaka (New Zealand cedar) 
is also a very timber, having an advan pecu- 
liarly its own—that it will not burn. Black pine has been 
found durable in some cases, but it isliable in certain soils 
to be eaten into by a large black worm. 





MISCELLANEA. 


It is stated that steam for residence heating in Detroit, 
U.S.A., costs 47 cents per 1000 Ib. of condensed, which is 
said to be 25 cents per square foot of radiating surface 
per season. 


The thirteenth ‘‘ James Forrest” lecture will be deli- 
vered at the Institution of Civil Engineers, by Colonel 
R. E. B. Crompton, R.E., C.B., on Monday, April 10, at 
8 o'clock, the subject being ‘‘ Unsolved Problems in Elec- 
trical Engineering.” 

The International Tourist Trophy Race is now bein 
organised by the Automobile Club of Great Britain an 
Ireland ; it will be held next autumn, probably in the Isle 
of Man. It is instituted with the view of encouraging the 
production of the ideal touring car for the private user— 
the car which shall combine moderate cost, economy in 
fuel consumption, cheap upkeep, small wear and tear on 
the tyres, comfortable seating accommodation, and so 
forth. The regulations can be obtained from the Auto- 
mobile Club. 


The power-station at Thornhill, near Dewsbury, was 
some time ago assessed at a rateable value of 12002, 
although the premises were still in the hands of the con- 
tractors. We understand that the Yorkshire Electric 
Power Company thereupon obtained the advice of the 
Machinery Users’ Association, whose valuer, Mr. 
Humphreys-Davies, took the matter before the assess- 
ment committee last week, and secured a reduction of 
the rateable value from 1200/. to 10/. until such time as 
the station would be profitably occupied. 


The council of the Royal Meteorological Society have 
arranged to hold, by permission of the president and 
council of the Institution of Civil Engineers, at their 
house in Great George-street, Westminster, an exhibi- 
tion of meteorological instruments, from Tuesday, the 
14th inst., to Friday, the 17th inst. The exhibition will 
be chiefly devoted to recording-instruments, but will also 
include new meteorological apparatus, invented, or first 
constructed, since the society’s last exhibition, as well. as 
photographs, drawings, and other objects possessing 
meteorological interest. The exhibition will be open as 
follows :—Tuesday, the 14th inst., 2 p.m. to 9.30 p.m.; 


Wednesday, the 15th inst., 10 a.m. to pod mag Thurs- 
day, the 16th inst., 10a.m. to 5 p.m.; Friday, the 17th 
inst., 104.m. to 5p.m. A brief address will be given 


each afternoon at 3.30 descriptive of the instruments in- 
cluded in the exhibition. 


In a recent communication to the Royal Society, Pro- 
fessor Bertram Hopkinson describes experiments on the 
stresses produced in wires by impulsive loads. The late 
Dr. John Hopkinson, in a paper published in 1872, showed 
that if a weight was allowed to slide down a vertical 


be| Wire and was arrested by a stop at the bottom, the 


greatest stress produced on the wire was at its point 
of suspension, and nct at the point at which the load 
was applied. Some rough experiments, in which 
wires were broken by a falling weight, confirmed the 
conclusions arrived at by his mathematical analysis. 
In the experiments now brought forward Professor 
Hopkinson has measured the momentary strain pro- 
duced ont he wire by an impulsive load insufficient to 
break it. The wires used were of No. 10 gauge, and 
about 30 ft. long. At their upper ends they were secu 
to a block of iron built in a wall, and from this block a 
steel rod extended downwards parallel to the wire, and 
carried a contact-piece, the position of which was adjust- 
able by a micrometer screw. The other contact-piece 
was fixed to the wire about 20 in. below its point of 
suspension. The two were connected through a battery 
with a sensitive ballistic galvanometer. The wire was 
kept taut by a spring-balance at its lower end, where a 
stop was also provided to take the blow of the falling 
weight. The latter weighed 11b., and was drilled so 
as to be a loose sliding fit on the wire. An iron wire 
was used in the first set of experiments, and it was 
found that the instantaneous extension of the wire 
could be determined to within ,,4, in. The observed 
extensions agreed well with those calculated from theory 
on the assumption that the wire was perfectly elastic up 
to the maximum stresses reached. These; however, con- 
siderably exceeded the ordinary static elastic limit, and 
even the statical breaking stresses, which for the wire in 
question were 17.8 tons and 28.5 tons respectively. The 
actual strain recorded corresponded to a calculated stress 
of 334 tons per square inch, but it lasted not more than 
the one-thousandth of a second. There was a slight but 
distinct permanent set ; the sum of four blows, with a fall 
of 10 ft., increased the length of the 20 in. experimented 
on by one one-thousandth part. 


In a recent communication to the Paris Académie des 
Sciences, M. Considére replies to some criticisms which 
have been made on his experiments already published, 
which went to show that the ible elongation of the 
concrete forming part of a reinforced beam was very much 
greater than that corresponding to the actual fracture 
of simple concrete. These critics had asserted that in M. 
Considére’s experiments the concrete was actually cracked, 
but was held ther by its steel reinforcement, and that 
these cracks had escaped the observation of the experi- 
menter. To settle the point M. Considére had prepared a 
couple of ferro-concrete beams, each having a section of 
20 centimetres by 15 centimetres, and 3 metres long. The 
concrete consisted of 400 kil mmes of cement mixed 
with 400 litres of sand and 800 litres of gravel. The water 
used in mixing was 9.6 per cent. of the total weight. 
The reinforcement consisted of two 16-millimetre steel 
bars and three 12-millimetre steel bars placed round 
near the tension face of the beam. After moulding, one 
beam was allowed to harden in air, its surface being 


| the air-harden 
| the other. 


assigned to him by the 
and Financial Secretary is responsible to the First Lord 
for the finance of the department, and for so much of the 
other business of the Admiralty as shall from time to time 
be assigned to him by the First Lord; the Civil Lord 
and the Permanent Secretary to have such duties as shall 


personnel, suc’ 





| kept moist Wy wet sacking, and the other was placed in 


water. At the end of six months they were tested by 
supporting them at their ends, and applying by means of 
hydraulic presses downward loads at points 70 centi- 
metres on each side of the centre of the beam. The sec- 
tion between the points of application was thus free from 
shear, and subjected to a constant bending moment 
only. The extensions of the lower surface of the beam 
under the stresses thus develo; were observed by 
means of two microscopes, the loading — wae when 
the extension of the lower surface amounted to 0.625 milli- 
metre in a length of 102 centimetres in the case of 
beam and to 1.3 millimetre in that of 
The whole strained surface was then carefully 
examined by a microscope without the detection of any 
crack, A slab 4} centimetres thick was next cut out of 
the tension side of the beam just above the steel bars. 
These slabs must have been subject to an extension of 
0.22 millimetre per metre in the case of the air-hardened 
beam and to one of 0.50 millimetre per metre on the 
other. Concrete without reinforcement fails under an 
extension of 0.10 millimetre to 0.20 millimetre per 
metre, yet the slabs thus removed app perfectly 
solid. They were then tested in bending, and failed 
under a slightly greater stress than that carried by 
other slabs cut from the upper portion of the original 
beams which had been subject to compressive forces only. 
M. Considére, therefore, considers it certain that his 
original observations are well founded, and that ferro- 
concrete will withstand without fracture or the develop- 
ment of cracks much greater strains than simple concrete. 
Nevertheless, he remarks that as usually made ferro-con- 
crete does show surface fissures. These, however, arise, 
he contends, simply from the lack of a sufficient supply 
of moisture to the concrete whilst it is hardening. These 
fissures are inarily invisible, but open out, and are 
readily detected, as soon as the material is put under 
strain. 








Our Locomotive Exports.—The value of the locomo- 
tives exported from the United 1 in February was 
146,939/., as compared. with 126,973/. in February, 1904, 
and 232,749/. in February, 1903. The colonial demand 
was represented by the following totals :— 





Colonial Group. Feb., 1905. | Feb., 1904. | Feb., 1908, 





& £ & 
British South Africa 6,283 14,588 73,016 
British India oe 104,016 47,679 57,816 
Australasia .. 7,488 8,746 45,613 





Tue Dotres or THE LoRDs OF THE ADMIRALTY.—A 
Parliamentary paper (Cd. 2416) has been issued this 
week, in which are set forth details of the redistribution 
of duties of the members of the Board of Admiralty, as 
guangee by an Order in Council dated August 10, 1904. 
The Orders of March 19, 1872, and March 10, 1882, are 
rescinded. In virtue of the new Order, the First Lord 
is responsible to the Crown end to Parliament for all 
business of the Admiralty. The First Sea Lord, the 
Second Sea Lord, and the Fourth Sea Lord are responsible 


red | to the First Lord for the administration of so much of 


the general business connected with the Navy and 
with the movement and condition of the Fleet and 
the personnel as shall be assigned to them, or each of 
them, from time to time by the First Lord. The Third 


Sea Lord and Controller is responsible to the First Lord 


for the administration of so much of the business relating 
to matériel of the Navy as shall from time to time be 
irst Lord. The Parliamentary 


from time to time be assigned to them by the First Lord. 
It will be seen that absolute power within the Admiralty 
and subject only to the King and Parliament, is vested 
in the First Lord. So far there is no change, although 
the new Order in Council removes any uncertainty which 
may. before have existed. As the outcome of the new 
Order the First Lord will cease to make minor appoint- 
ments, but takes chaplains and naval instructors under 
his charge. He also relinquishes his former position on 
the Mersey Conservancy. The First Sea Lord makes 
preparations for war, and advises on all large questions 
of naval policy. He is responsible for the efficiency 
of the Fleet and distribution of ships. He con- 
trols the Intelligence, Hy ereeenieal, and Naval 
Ordnance Departments. All details connected with 
as appointments of commanders under 
captains, minor questions of discipline, &c., have been 
transferred from the First Sea Lord to the Second Sea 
Lord’s department. The Second Sea Lord’s duties have 
thus been increased, and he is now responsible for all 

uestions relating to personnel, including manning of the 
Fleet and —a—— of officers, excepting those marked 
to the First Lord. The business of the First Sea Lord, 
who acts as Controller, remains much as it was before. 
He has been relieved of some extraneous work, but still 
has charge of matériel of the Fleet, the Director of Naval 
Construction and the Engineer-in-Chief remaining under 
his charge. He is also responsible for the administration 
of the Royal dockyards. The Fourth Sea Lord deals 
with transport, coaling, victualling, and stores, and with 
questions ‘onl pay, medals, uniforms, prisons, col- 
lisions, &. The Civil Lord, the Parliamentary Secretary, 
and the Permanent Secretary do not appear to be affected 
materially by the new order. 
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SUCTION-PIPE WINCHES AND SAND-PUMP ENGINES; DREDGER “CORONATION.” 
CONSTRUCTED BY MESSRS. GWYNNES, LIMITED, ENGINEERS, LONDON. 
(For Deseription, see Page 301.) 




















Fic. 6. Steam-Wincues For Raising tHe Suction-Pires. 


























Fig. 7. Trrpte-Expansion Enocines ror Drivine Sanp-Pumps. 
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CONSTRUCTED BY MESSRS. VICKERS SONS AN) MAXIV, 
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AGENTS FOR “ENGINEERING.” 


Austria, Vienna : Lehmann and Wentzel, Kiarntnerstrasse. 

Be.orum : E. F. Satchell, 8, Rue Capouillet, Brussels. 

Cars Town : Gordon Gotch. 

EpInsurGH : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque; Em. Terquem, 19, Rue Scribe. Also for 
Advertisements, Agence Havas, 8, Place de la Bourse. 


Germany, Berlin: Messrs. A. Asher and Co., 13, Unter den Linden. 


Frankfurt-am-Main : Messrs. G. L. Daube and Co, (for 
Advertisements). 

Leipzig : F. A. Brockhaus. 

Mulhouse : H. Stuckelberger. 
Giaseow : William Love. 
Inp1a, Calcutta : Thacker, Spink, and Co. 

Bombay : Thacker Co., Limited. 

Iraty : U. Hoepli, Milan, and any —— 
LIVERPOOL : Mrs. Taylor, Landing Stage. 
MANCHESTER : John Heywood, 143, Deansgate. 
Norway, Christiana: Cammermeyer’s Boghandel, Carl Johans 

Gade, 41 and 43. 

New Sourn Wa.zs, Sydney: Turner and Henderson, 16 and 18, 

Hunter-street ; Gordon and Gotch, George-street. 

New ZEALAND, Wellington, Christchurch, and Auckland : 

Gordon and Gotch, Prop., Limi 

QUEENSLAND (Sout#), Brisbane : Gordon and Gotch. 
(Norra), Townsville : T. Willmett and Co. 
RorrerDAM : H. A. Kramer and Son. 
Sourn Austrauia, Adelaide : W. O. Rigby. 
Unrrep States, New York : W. H. Wiley, 43, East 19th-street. 
Chicago : H. V. Holmes, 957-958, Monadnock Block. 
Vicror1A, Melbourne: Melville, Mullen, and Slade, 261/264, Collins- 
street ; Gordon and Gotch, Limited, Queen-street. 

We beg to announce that American subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. OC. R. 
JOHNSON, at the offices of this journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
Uni States: Mr. W. H. Wiley, 43, East 19th-street, New York, 
and Mr. H. V. Holmes, 957-958, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are : 
For thin (foreign) paper edition, 11. 16s. 0d.; for thick (ordinary) 
paper edition, 2. Os. 6d. ; or, if remitted to agents, 9 dollars for 
thin and 10 dollars for thick. 
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8 o'clock. 
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THE NAVY ESTIMATES. 


Tue Navy Estimates for the coming financial 
year were issued last week, and on Monday last 
the debate upon them was commenced in the House 
of Commons, being continued on the following 
In the course of our usual article of last year 
on the presentation of the Navy Estimates for 
the current financial year, we commented on the 
enormous sum demanded—over 38 millions gross— 
and said it was not unnatural, nor was it an 
unhealthy sign, that the main part of the debate 
which took place should have been devoted to 
suggestions that something should be done to lessen 
the burden on the British taxpayer ; a burden at 
the rate of 17s. 8d. per head of the population on 
the net amount.* In the present estimates it will 
be seen the load has been somewhat lightened. 

We give on the next page a table showing the 
amount of the present net estimatest for the coming 
financial year, and those of the previous five years. 
It will be seen that there is a decrease of three and 





* See ENGINEERING, vol. Ixxvii., page 333. 

+ We refer to the estimates just issued as “‘ the pre- 
sent estimates.” They deal, of course, with the money 
to be spent during the coming financial year, which ex- 





tends from April 1, 1905, to March 31, 1906. 








a half millions from last year’s total, taking all the 
votes into account ; the most notable deduction being 
in Vote 8, which provides for shipbuilding. This 
vote is divided into three sections—the first two 
referring to dockyard expenditure, and the third 
to contract work. The latter, it will be seen, 
is less by nearly two and a half millions sterling 
than it was in the last estimates. That will be a 
sad blow to any sanguine expectations that con- 
tractors may have based on the enormous sum 
asked for last year. But, it may be pointed out, 
on that occasion Section III. of Vote 8 exceeded 
anything that had gone before ; indeed, the amount 
in the present estimates for contract work is larger 
than any which has preceded it, if we exclude the 
last two years. It is a little higher than it was in 
1902-3—up to then the biggest total recorded in 
this section—-and is considerably over a million 
more than it was in 1901-2. As it is, contract 
work will have more spent on it than is allotted to 
dockyard work ; a reversal of what has been the 
experience on previous occasions. In comparing 
the present estimates with those presented last 
year, it must be remembered the contrast in re 

to the Shipbuilding Vote is rendered unusual by 
the fact that the two first-class battleships Swift- 
sure and Triumph were purchased complete, and 
the sum paid for them, 1,679,980l., without guns 
(with guns, 1,899,980/.), was included in the 
contract work. The purchase of these vessels was 
wisely prompted by political considerations, and 
naturally introduces a disturbing element into any 
comparison that may be made, as the whole charge 
for these two battleships comes into one year. If 
we deduct their cost from the Contract Section of 
the last estimates—i.e., the estimates for the cur- 
rent year, which ends on March 31 next—we have 
a total of 8,634,020/.,that was provided to be spent 
among private shipyards and engine works during 
the current financial year; 806,220/. more than 
the vote in the present estimates. 

Speaking generally, and not especially in regard 
to the present estimates, it is with a feeling of 
regret that we notice a reduction in the contract 
section of Vote 8. It must, of course, be recognised 
that the duty of the Lords of the Admiraity is to 
spend the money supplied by the taxpayers im the 
most efficient manner for producing the strongest 
navy possible at the price ; and they would betray 
the trust placed in them if they were to direct any 
of the fund towards the support of any particular 
industry, apart from its bearing on the Navy. 
For naval considerations alone, however, it is wise 
to encourage the shipbuilding and marine engi- 
neering trades of the country; and to endeavour, 
within reasonable limits, to make them prosperous 
and profitable. It is difficult, if not impossible, to 
imagine that we could have a strong Navy, such as 
we need possess, if the country did not support a 
large and flourishing shipbuilding industry ; and it 
therefore follows that it is one of the essential 
duties of the Board of Admiralty to do everything 
within reason to encourage and uphold the private 
yards and engine-shops. It is a duty that was 
neglected in the t, when recourse was only had 
to contract work for shipbuilding under compulsion, 
The more enlightened procedure of later years has 
effected great improvement in this respect, but a 
good deal more might yet be done. It would be a 
great advantage if the politicians and naval officers 
who form the Board would recognise that it is 
almost as much to the advantage of the Navy as 
to the contractors themselves that a fair profit 
should be made on Government work ; no doubt a 
good deal could be done towards this end. One of 
the conditions that might receive attention would be 
provision for continuity of work, so that when one 
contract was finished, another might follow on at 
once, without the delay of a few weeks or months ; 
during which period men have either to be dis- 
charged or are kept ‘‘ marking time.” There are 
many other matters involving waste of money 
to which reference might be made: there is the 
multiplication of drawings to be supplied, the delay 
in approving details, the alterations of plans, often 
after work has been done, besides many other 
matters which may be of smail consequence indi- 
vidually, but in the aggregate result in a ship 
built for the Royal Navy costing more than it 
would if constructed for a foreign Power. 

At the present time we are on the eve of having 
a new First Lord of the Admiralty. Lord Cawdor, 
who has just been selected for the post, has been 
little known to the public in connection with poli- 
tical life, and not at all in connection with the 
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TasLe Suowrnc Net Amount or Vores ror Navy EstimMATEes FOR THE COMING AND Five Previous YEARS. 
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Vote. 
} EFrEectivE SERVICES. | £ £ £ £ £ £ 
1 Wages of officers, seamen, and boys, coastguard, and/| | 
| _ Royal Marines ‘ oa - ve «eo ..| 5,527,000 | 5,576,000 6,962,000 | 6,312,800 | 6,691,000 | 6,672,000 
2 | Victualling and clothing for the Navy +} 1,715,300 | 1,892,300 | 2,023,500 292,500 | 2,428,000 | 2,256,609 
3 | Medical establishments and services --| 208,800 219,000 246,500 259,000 | 293,000 277,500 
4 Martial Law... ats on “a al 13,300 16,200 17,700 15,500 15,500 14,000 
5 Educational services .. A 92,300 100,600 | 101,700 116,100 | 154,000 161,900 
6 | Scientific services. "*| 6,900} 65,800 65,000 €9,400| —72,600| 69,400 
7 Royal Naval Reserves. . os re ey ..| 271,100 | 292,100 286,900 297,500 404,500 420,€00 
8 | Shipbuilding, repairs, and maintenance : — | | | é 
Section I.—Personnel .. - a .«| 2,523,000 | 2,684,000 2,661,500 2,991,800 | 3,044,200 | 2,768,300 
| »» Il—Matériel .. ..| 4,139,100 | 5,306,500 4,812,700 4,786,700 | 5,062,800 | 4,816,900 
| » I11.—Contract work ..| 6,739,000 | 6,685,500 | 7,665,800 9,571, 00 |10,314,000 | 7,827,800 
9 Naval armaments - +e ss a te ..| 3,757,909 | 3,919,700 | 3,356,400 3,206,100 | 3,646,000 | 2,986,000 
10 Works, buildings, and repairs at home and abroad ..| 885,800 | 1,023,100 | 1,100,000 1,502,000 | 1,634,200 | 1,905, 00 
11 Miscellaneous effective services x a. ..| 271,200 | 359,500; 368,000; 409,500} 444,000 $54,000 
12 Admiralty Office 267,100 | 279,600 294,300 306,400 | 327,400 336,400 
Total effective services .. . .|26,477,800 |28,603,900 28,962,600 32,136,800 [84,581,200 |30,966,500 
Non-EFFECTIVE SERVICES. | b can 
13 Half-pay, reserved, and retired pay oe 786,700 790,900 782,100 784,300 | 796,200! 800,900 
14 Naval and marine pensions, &c. _ .| 1,123,600 | 1,140,100 1,160,700 1,186,300 | 1,208,800 | 1,233,900 
15 Civil pensions and gratuities 343,500 | 340,600 350,100 350,100 | += 353,300 388,200 
Total non-effective services .| 2,258,800 | 2,271,600 2,292,900 | 2,320,700 | 2,358,300 | 2,423,000 
Extra Estimate. : yi 
16 | Additional force in Australasian waters—annuity pay- 
| ableunder .. Be ia es ie ee eA 60,300 
Grand total .. .. 27,522,600 30,875,500 31,255,500 |34,457,500 36,889,500 33,389,500 
Navy. As chairman of the Great Western Railway, |imagine any one more unfitted for the position, 


he has been brought in contact with business pro- 
blems, and we may hope, unless his stay at the 
Admiralty is too brief, that he will bring his experi- 
ence to bear on some of the conditions of naval 
administration. He would do well to teach his 
colleagues on the Board that if contract work 
be made unduly expensive, the money does not, 
in the long run, come out of the pocket of the 
contractor, but from the public. The latter fact is 
one which some who have been in authority at the 
Admiralty have never been able to grasp. They 
appear to have thought that there is an unlimited 
fund upon which the contractor can always draw, 
and that it mattered nothing to the purchaser what 
a navy vessel cost to produce, once the selling price 
was fixed. That, as any business man knows, is a 
very false view; for if a contractor loses money on 
one contract, he will take care to make provision for 
his own safety on the next. The number of con- 
tractors who are in a position to build ships and 
make engines for the Navy is limited — although 
there are, fortunately, enough to set up a healthy 
rivalry for orders—and if one of them retires from 
competition, it is a distinct loss to the country. 
There are some important firms who make no 
attempt to obtain Admiralty contracts, because 
of the objections to which we have referred ; 
but what generally happens is that those firms 
who attempt this class of business allow an 
ample margin for expenses that would not arise 
if reasonable consideration were given to the 
cost of production. The new First Lord might 
with advantage spare a little time from more 
imposing duties for the consideration of this humble 
factor in naval] economy, even if a reduction in the 
price of contract work should make dockyard pro- 
duction appear less advantageous by comparison. 
Dockyard administration might claim his atten- 
tion later. During the debate on Monday last 
Mr. Kearly raised a question which is a very old 
one with us, and upon which, as a member for a 
dockyard constituency, and on account of the 
attention he has for so leng given to naval matters, 
he may claim to speak with authority. We cannot 
do better than quote his words. ‘It would be a 
great benefit,” he said, ‘‘if the Committee on the 
organisation and administration of the dockyards 
were to bring up some comprehensive scheme of 
reform, as the chronic and piecemeal interference 
now going on is most distracting. The best 
plan would be to appoint as the heads of the 
dockyards permanens civilians in the place of the 
admirals, as the latter can have no special know- 
ledge of the work which they superintend, and only 
hold the post for three years.” To comment on 
these words would be to repeat once more what has 
been said in these pages over and over again during 
many years past. To put upon an admiral the 
duty of superintending the construction and repair 
of ships is an absurdity in the present days of steel 
hulls propelled by steam machinery, to say nothing 
of the even more intricate auxiliaries. In the old 


days of masts and sails it was foolish enough, but now 
it is foolishness ten times confounded, and is at the 
root of much of the waste and inefficiency which 
distinguish the Royal dockyards. 


It is difticult to 


excepting, perhaps, a parson. An admiral’s educa- 
tion and training have imbued him with qualities 
the very reverse of those which are needed for 
the successful conduct of manufacturing operations ; 
and he is not only inefficient himself, but he 
is the cause of inefficiency in others. Many 
heads of departments, the chief constructors, 
chief engineers, and others, would gladly initiate 
reforms when the enthusiasm ofa new appointment 
is on them ; but what can they do with a quarter- 
deck autocrat who will, before he has had time 
even to learn the names of things, give place to 
another, probably of quite a different way of think- 
ing. There is no body of men of which the 
country has more occasion to be proud than the 
officers of the Royal Navy, and it is only when they 
are put to superintend things they know nothing 
about that they appear to disadvantage. That the 
naval officer should decide what manner of ship is 
to be built is reasonable and necessary, but having 
settled the qualities needed, he should leave the 
execution of the design to those who understand the 
business. 

A Special Committee has been appointed by the 
Board to inquire into the system of dockyard orga- 
nisation and administration as it affects the per- 
sonnel, and the execution of shipbuilding and 
repairs. It is hopeless to expect that any decision 
would lead tothe reform of an arrangement so pro- 
tected by tradition, prejudice, and the vested 
interests of the governing caste as the rule of 
the Admirals. Former inquiries of this nature have 
confirmed the principle, and that the reference to 
|the present Committee does not embrace an 
in uiry into the question is apparent, for Lord 
|Selborne has expressed a hope that the inquiry 
| may lead to references and correspondence being 
'reduced, ‘‘and that a fuller decentralisation of the 
| dockyard from the Admiralty, and an ampler 
| devolution of responsibility upon the admiral- 
|superintendents may be achieved.” The word 
| ** responsibility ” is, naturally, here used in its 
official or perfunctory sense; for it would be 
manifestly unjust to make admirals responsible 
for matters they know nothing about, particularly 
those newly appointed—say, in the first two years 
or so of their brief term of office. 

Other readjustments in administration, to which 
we refer more fully on another page, are of more 
substantial benefit, pep | that which relieves 
the Senior Naval Lord of all duties not concerned 
with important naval policy and with the prepara- 
tion of the Fleet for war. The foolish policy of 
cutting logs with razors is common to most of our 
public departments, and in few has it been more 
sewer oe than at the Admiralty. It is to be 

oped this wise reform will ultimately extend to the 
administration of the Fleet. 

Turning to the details of shipbuilding, we find 
that the programme during the current year, both 
in the Royal dockyards and private establishments, 
has made “‘ satisfactory progress,” according to the 
First Lord’s statement. ‘‘A delay of a few months,” 
he says, ‘‘ beyond the time originally specified will 
take place in thecompletion of the armoured cruisers 
| of the Devonshire class ; but this delay was delibe- 











rately incurred by the Board for the sake of im- 
proving the armament of these ships by the substi- 
tution of a certain number of 7.5-in. guns for 6-in. 
guns.” The precedent is somewhat dangerous, but, 
under the exceptional circumstances, was warranted: 
although we cannot help saying that it is a pity 
that official recognition of the superior virtues of 
larger guns for this class of vessel lagged so far 
behind received opinion elsewhere. 

During the current year four battleships will 
have been added to the Fleet. They are the Kiny 
Edward VII., the Commonwealth, the Swiftsure, 
and the Triumph. The two latter were pur- 
chased from the Chilian Navy. The Cornwal]— 
an armoured cruiser—has also been completed, as 
well as four third-class cruisers—the Diamond, the 
Sapphire, the Topaze, and the Amethyst. Amongst 
the smaller craft completed during the year the 
most prominent group consists of twelve submarine 
boats, and there are nine destroyers, four torpedo- 
boats ; one river gun-goat, and a new Admiralty 
yacht. Many of these vessels have been referred 
to by us on former occasions. 

Two battleships of the Lord Ne!'son class have 
been given out to contract during the present 
financial year, and three armoured cruisers have 
been begun in the Royal dockyards ; at the begin- 
ning of the next twelve-monthly period there will 
be under construction 8 battleships, 15 armoured 
cruisers, 1 second-class cruiser, 1 third-class cruiser, 
8 scouts, 18 destroyers, and 11 submarines. The 
Board has, we are told in the First Lord’s state- 
ment, assumed the responsibility of recommending 
to Parliament that the fourth armoured cruiser and 
some of the destroyers of the year’s programme 
should be postponed. This step has been decided 
upon, it is stated, ‘‘ in view of the changed condi- 
tions which have developed since the presentation 
of the estimates of last year.” 

It is to be hoped this guarded reference to affairs 
presumably not within our own borders may not 
give offence to any sensitive foreign Power, as a 
speech of one of Lord Selborne’s colleagues recently 
did. One understands, of course, what is meant 
by ‘‘changed conditions ;” and seeing the freedom 
that is used abroad in speaking of ‘‘ British aggres- 
siveness” or ‘‘rapacity,” we do not see why we 
should not also ae some freedom of speech. Since 
the last estimates were framed, a possible enemy— 
and the naval administration is bound to consider 
any foreign Powers, however friendly, as a possible 
eneny—owning a powerful fleet, has been put in 
a position of less power of offence. For this cause, 
and also owing tothe greater friendliness of another 
Power, an alliance between the two, that might 
have been dangerous to us under certain not im- 
possible circumstances, has become a still more re- 
mote menace to this country. The Admiralty is, 
therefore, warranted in checking somewhat the 
expenditure on the Navy ; supposing of course it 
was formerly adequate. 

We refer to this matter because it is to some ex- 
tent an answer to those Members of the House of 
Commons who are asking that our Government 
should approach the administrators of foreign 
countries with a suggestion of mutual reduction of 
naval expenditure. Any hard-and-fast agreement 
of this nature is impossible, for reasons we ex- 
plained when dealing with this subject last year ; 
but here is a spontaneous act on our part, which 
if followed by other Powers, may lead to still further 
reductions, and lessening of the burden borne by 
the taxpayer all over the world. Unfortunately for 
our hopes in this direction, the reduction of naval 
strength to be effective must be universal. One 
obstinate or ambitious ruler may upset the whole 
scheme. 

The Committee on Designs, to which reference 
has previously been made in our pages, has been 
constituted, and is now at work. It consists of 
fifteen members, including the President, Admira! 
Sir John Fisher. The other names are :—Rear- 
Admiral Prince Louis of Battenberg, Engineer- 
Rear-Admiral Sir John Durston, Rear-Admiral 
Winsloe, Captain H. B. Jackson, R.N., Captain 
J. R. Jellicoe, R.N., Captain H. 8S. Bacon, R.N., 
Captain C. E. Madden, K.N., the Director of 
Naval Construction, Lord Kelvin, Professor Biles, 
Sir John Thornycroft, Mr. Alexander Gracie, Mr. 
R. E. Froude, and Mr. W. H. Gard, Chief Con- 
structor. Commander W. Henderson, R.N., and 
Mr. E. H. Mitchell, Assistant Constructor, are 
the secretaries. 

If, as is said, a council of war never fights, 
might, perhaps, be assumed that a committee of 
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designs will never design ; but, as a matter of fact, 
councils of war do fight, when dominated by one 
powerful will. As one glances down the above list 
of names there is not much difficulty in arriving at 
an estimate which will is likely to be dominant; and 
though some of the more or less distinguished 
gentlemen named may be eminently fitted to give 
information in detail, they are not likely to carry 
their opinions in the face of disapproval from above. 
It has, of course, always been open to the Ad- 
miralty to seek outside advice, and we do not see 
that the Committee on Designs carries the business 
very much further. 

The sums asked by the different votes are set forth 
in the table on the preceding page. There are, it will 
be seen, decreases on the current year in nine out of 
the fourteen amounts in the effective services, whilst 
the three votes in the non-effective services are 
all in excess of the estimates for the present year. 

The debate in the almost empty House of 
Commons was not of an instructive nature. Criti- 
cism was directed against the new departure in 
removing so many ships from the first line. Mr. 
Pretyman, in his statement, pointed out, however, 
that these ships—probably 160 in all—were not 
considered ‘‘ obsolete and useless for any purposes 
of war,” but that they were to be retired because 
‘‘every ship for which heavy expenditure is in- 
curred for keeping in commission should be ready 
for war.” That isa good principle, because more 
and more it seems c’est le premier pas qui cotite. 
No doubt the vessels which are neither ‘‘ obsolete ” 
nor ‘‘useless” will be kept in good condition ; 
even although a little out of date, they would be 
of the greatest value if more modern vessels had 
been well battered by an enemy. There are, how- 
ever, eighty-four ships which could not be expected 
to be useful even under extreme circumstances, 
and these, to use Mr. Pretyman’s picturesque 
expression, ‘‘ have been placed on the scrap-heap.” 





TRADE UNION LAW. 

From the utterances which are attributed by the 
Press to the leaders among trade unionists, it 
might be thought that two recent cases in the 
Court of Appeal had brought about the emancipa- 
tion of the unions from the decisions in the Taff Vale 
and other cases. We have published a report of both 
cases (see page 298 ante and page 330). Put shortly, 
the question at issue in both was how far a trade 
union, as a body, is liable for the acts of its officers 
or members. It seems to be imagined that the 
cases under discussion are authorities for the broad 
proposition that a trade union cannot be held 
responsible for the acts of its officers or members ; 
but, as a matter of fact, the cases are only autho- 
rities for the proposition that in a certain set of 
circumstances the union was not responsible. In the 
case of McElrea v. the United Society of Drillers 
and others (page 330), the Master of the Rolls said : 
—‘*In order that the plaintiff may maintain his 
count for conspiracy he must show that the union 
were parties to acts done on their behalf by the other 
defendant. In my view that part of the case 
breaks down. There is no evidence to implicate 
the union itself, as distinct from the individual 
members of it, in this matter; and the rules 
forbid any such implication.” The point decided 
in the Operative Stonemasons’ case does not carry us 
much further ; that case is merely an authority for 
the proposition that a trade union is not neces- 
sarily liable for the acts of a local committee. 
Reducing the two cases under notice to their 
smallest point, it becomes quite obvious that they 
really give no charter of liberty to the trade unions 
at all. It is to be noted that, according to the 
published reports, neither of them was a dispute 
between masters and men. They were cases in 
which persons who had ceased to be members of 
the union were endeavouring to enforce their rights; 
and in view of their ultimate termination in favour 
of the unions, they may remind people that although 
the tide of legal decision set some years ago in 
favour of employers as against trade unions, never- 
theless a trade union will not be held liable in an 
action for damages merely because it isa trade union. 
Earlier cases in the courts have, however, made it 
abundantly clear that if it can be shown that an 
unlawful strike, or some process of intimidation, 
has had the sanction of the central body of a union, 
that body can be held liable, and the corporate 
funds can be attached for the benefit of those who 
are wrongfully injured. 

We think it is a matter for regret that the 


law should relieve the trade union of responsi- 
bility for acts of intimidation on the part of its 
members. An officer of a union, or even a member 
who makes it known that he is a member, can do 
| great mischief if he has the moral support of the 
;union. Acting in his individual capacity, the secre- 
tary may approach an employer, and say :—‘‘I am 
the secretary of the A. B. Union; I think you had 
better dismiss C. D.” The same course might be 
adopted by a small body of workmen belonging to 
the A. B. Union. Is there any doubt that the 
employer would accept this as a challenge from 
the union, and dismiss C. D. forthwith? Of course 
C. D. might, in accordance with the existing law, 
have an action against the secretary if he could 
prove ‘‘ legal malice”; or against. the workmen if 
he could prove conspiracy. But a judgment would 
in either case be fruitless, as both secretary and 
workmen would show an empty pair of pockets. 

When a union comes forward to deny that it is 
responsible for the acts of an officer or of a group 
of members, it should also be able to show that it 
expressly repudiated responsibility at the earliest 
possible moment. One thing is certain—namely, 
that if the union and its funds were to be held 
responsible, methods of intimidation which are so 
often used to bring about the dismissal of non- 
union men would soon cease to be heard of. 

One thing remains clear under existing law : if 
responsibility can be brought home to the union 
as a body, the union, as a body, is liable. But 
what are the trade unionists agitating for in a Bill 
which was before Parliament in 1903 and 1904, 
and which will probably be heard of again in the 
present session? They seek a declaration that ‘‘ an 
action shall not be brought against a trade union 
or other association aforesaid for the recovery of 
damage sustained by any person or persons by 
reason of the action of a member or members of 
such trade union, or other association aforesaid.” 

It need hardly be said that to make a declaration 
of law in the sense above desired would be to 
disturb the foundations of the English law relating 
to master and servant. It amounts to this, that 
the union may sit quietly by and allow its servants 
and officers to conduct an unlawful strike. It prays, 
indeed, for a complete reversal of the law which has 
‘been laid down in the Taff Vale and other cases, 
and would except trade unions from that funda- 
mental principle of English law which is summed 
up in the two words respondeat superior. Up tothe 
present time no reason has been given why such an 
exception should be made. 








RECENT ADVANCES IN WIRELESS 
TELEGRAPHY. 

Last Friday evening Mr. G. Marconi discoursed 
on ‘‘ Recent Advances in Wireless Telegraphy,” at 
the Royal Institution. In introducing his subject 
the lecturer referred to the numerous contra- 
dictory reports which had been published by the 
daily Press. From his first experiments of 1895 
he rapidly passed to the three chief aims of later 
improvements : Prevention of interference be- 
tween various stations; increased signalling dis- 
tance ; increased efficiency and speed of working. 
The dangers of interference, Mr. Marconi said, 
alarmed non-experts more than experts ; special 
regulations enabled us to send messages simultane- 
ously along an omnibus telegraph wire, to which 
different stations were joined, and similar rules 
would prevent interference in space telegraphy. 
That a signal from a vessel in distress could be picked 
up by any ship within wireless calling distance was 
anadvantage. Yet the possibility of interference had 
been a great limit to the utility of the new system 
until we had learnt to tune the apparatus to special 
wave-lengths. That two properly-tuned rt elec- 
tric circuits would respond to one another had first 
been shown by O. Lodge. But closed circuits were 
feeble radiators. Mr. Marconi referred to some 
|diagrams explanatory of the principles of the syn- 
|chronic transmitters and receivers used in long- 
| distance space telegraphy ; but there was no time 
|to describe them, car the lecture was, therefore, 
on the whole disappointing to the technical visitor. 
|It was explained that the secondary transformer 
circuit of the transmitter comprised a spark-gap 
and a number of condensers ; and this secondary 
\circuit served as primary to the coils which were 
| adjustably connected to the coils inserted between 
the lower end of the aerial and the carth. The 
aerial terminated above in a conductor of large 
capacity. Originally this was a zinc cylinder, but 








later, to avoid wind-pressure, &c., it was changed 
into wire netting. Several transmitters could be 
joined to one aerial, and the receiving stations be 
tuned to different waves. 

There was a misconception, Mr. Marconi said, as to 
intercepting. He would restrict the term to cases 
when messages were interfered with in such a way as 
not to reach their destination ; overhearing and tap- 

ing were possible on telegraph and telephone lines. 
ith the aid of powerful radiators excited in the 
neighbourhood of the transmitting station, messages 
could, indeed, be rendered unintelligible ; but then 
the disturber could not himself read the message he 
destroyed, and the telegraph and telephone services 
were exposed to similar troubles. By means of 
several condensers coupled in series, each earthed 
through inductance, undesirable waves could be cut 
out. 

Coming to wave-detectors, the lecturer said that 
up to 1902 coherers had alone been used. The 
Hertzian waves diminished the resistance of the 
coherers ; in the anti-coherers the waves increased 
the resistance, and some of these devices were pre- 
ferable in so far as they required neither shaking nor 
tapping to re-acquire sensitiveness. The disadvan- 
tage of these instruments was that they had to be 
combined with telephones, and that neither records 
nor scripts were obtained. His own magnetic re- 
ceiver, whose magnetic hysteresis is diminished by 
the Hertzian waves, had also laboured under this 
defect, to which navy men in particular objected. 
Mr. Marconi described this magnetic detector,* 
which is used for trans-Atlantic work and on 
ships, and he described this improved magnetic 
receiver.* An endless belt of iron wire passed, 
he said, over two pulleys through a glass tube, on 
which was wound a coil of stcut copper wire, 
joined to the aerial and to earth; and, further, 
there was wound on it, as secondary, a fine-wire 
telephone coil. The current impulses of. such 
devices were far too rapid to work the relay of a 
recording (Morse) instrument. He had recently, 
however, succeeded in slowing down these impulses 
sufficiently to influence a relay, by increasing the 
thickness of the iron and the length of winding, 
and by selecting a special quality of iron. In con- 
junction with Professor Fleming he had further 
improved this detector. In evidence of this, 
the radiations from the spark of an induction 
apparatus were made to deflect a galvanometer 
in the lecture-hall. The new receiver had already 
been tested in signalling across 152 miles over- 
land. The great advantage gained was high re- 
ceiving speed, independent of the ability of the 
operator. A message was transmitted in the hall, 
with the help of a Wheatstone automatic sender, 
at the rate of, perhaps, furty words a minute, and 
received on the new instrument ; it was not read. 
As to the average working speed, Mr. Marconi 
stated that the rate had been, for some time, 
twenty-four words per minute between Amsterdam 
and Chelmsford. 

The lecturer then gave a brief summary of the 
great experiments since 1900. In December, 1901, 
signals had Leen sent to Newfoundland with tempo- 
rary apparatus. In February, 1902, the Cornwall 
Station at Poldhu had kept in communication with 
ships of the American line over 1500 miles, messages 
being received on tape. The Canadian Govern- 
ment then granted a subsidy of 16,0001., and the 
Italian Government placed a cruiser at the disposal 
of Mr. Marconi, who experimented with it in the 
Baltic, the Atlantic, and the Mediterranean ; Cap- 
tain Jackson cruised with an English warship to 
Gibraltar ; the King received messages from the 
Governor of Canada and the President of the United 
States, and early in 1903 the Times had news tele- 
graphed from the United States. But the insula- 
tion of the apparatus at Cape Breton broke down, 
a new station was now being built, and would shortly 
be ready for trans-Atlantic service. Details of the 
stations at Poldhu, Cape Breton, and Cape Cod 
were not given; it was mentioned that the ele- 
vated conductors consisted of inverted pyramids of 
about 200 converging wires. 

It has been demonstrated that intervening land 
did not seriously reduce the range of wireless 
telegraphy ; for they had telegraphed across the 
Continent, the Alps, and Spain. But some 
unexpected effects had been observed. For 
moderate distances the state of the atmosphere, 
and day or night, made little difference. But 


- Details of this and other apparatus will be found ‘in 
Professor Fleming’s Cantor Lectures, see ENGINEERING, 
vol. Ixxv., pages 319, 353, 358, 386, and 422. 
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an examination of the seventy daily reports and 
bulletins from ships and land stations, collected 
for eight months, proved that the maximum 
distance over which signalling was possible at 
night-time was reduced to about two-fifths in 
day-time. Thus a serene blue sky was foggy for 
wireless telegraphy. According to Arrhenius, 
electrons were projected from the sun, and the 
atmosphere was less transparent to Hertzian waves 
when charged with them. According to J. J. 
Thomson, the electrons in space absorbed some 
energy, and were, therefore, a turbid medium for 
long waves. England was in this respect favoured 
by its climate; it had been easier to telegraph 
from Canada to England than vice versd, because 
the Cape Breton installation had been much 
better equipped than the Cornwall station. The 
amplitude of the Hertzian waves was of much 
importance as regards the difference between day 
and night ; hence the different behaviour of small 
and large stations. 

Some ships remained now in constant communi- 
cation with the shore on their passage across the 
Atlantic. But, Mr. Marconi continued, the tech- 
nical Press had severely criticised the waste of 
energy involved in long-distance space telegraphy, 
and advised him to restrict himself to the legiti- 
mate field of utility—the ship-to-shore communi- 
cation. The chief argument raised against long- 
distance service was that one powerful station 
would interfere with all other stations within 100 
miles around. -Professor Fleming had, however, 
— two years ago that the four towers of 
-oldhu could radiate without disturbing the small 
station, situated 6 miles from it; this had been 
confirmed by Admiralty experiments, and last year 
more space messages had been received from the 
lightship near Poldhu than from any other. 

Mr. Marconi then showed the latest form of the 
Fleming cymometer, or wavemeter, with which wave- 
lengths, inductances, and small capacities are easily 
measured and the apparatus synchronised. A 
coil is wound on a long ebonite rod, 1 metre in 
length, and a metal saddle, moved with the aid of a 
handle, made to slide over the helix until a vacuum 
tube, containing some neon, glows up. Neon 
being very sensitive to electric force, this position 
indicates an antinode, and the respective wave- 
length is at once read off in feet or metres on the 
instrument, which resembles a resistance bridge. 
A stout copper bar forms a frame around the in- 
strument, and part of the aerial is laid along this 
bar in synchronising ; the oscillating test circuit 
consists of a square of one turn of wire. When an 
aerial is inductively coupled to a condenser exciting 
circuit, both of the same period, waves differing in 
wave-length and frequency from the separate waves 
should be radiated by the coupled system ; this had 
been confirmed by experiment. When the handle 
was carefully moved, the neon tube brightened up, 
marking a fundamental wave of 1400 ft. length ; 
it went out then, and brightened up once more in 
response to another wave-length. 

In conclusion, Mr. Marconi dwelt upon the 
actual practical applications of wireless telegraphy. 
He said that about eighty British warships and 
thirty Italian warships were equipped with Marconi 
apparatus. Lord Charles Beresford had written 
that he had kept in communication with England 
when cruising in the Mediterranean and on his 
voyage from Gibraltar. Many passenger ships 
were fitted with installations, news sheets were 
printed on Cunard liners, and more than fifty land 
stations sent and received messages, of which alto- 
gether 67,625 had been exchanged between shi 
and shore up till last year, when the Telegraph 
Department consented to take charge of these 
messages. The aerial service could be made 
more economical than cable service. The direct 
communication between England and her colonies 
was an important problem. When waves were 
radiating in all directions, we could not expect 
strong effects at any particular distant point. But 
if we succeeded in sending waves all round the 
earth, our antipodes might possibly find indications 
of a concentration of the energy at the other end 
of the earth’s diameter. 








INTERNAL-COMBUSTION ENGINES. 

Tse fourth and last of the series of Cantor 
Lectures on internal-combustion engines was 
delivered by Mr. Dugald Clerk before the Society 
of Arts last Monday evening. In the previous 
lectures the audience had been taken through the 





elementary theory of such engines, the cycles upon 
which they worked, and the mechanical arrange- 
ments by which such cycles were utilised, so that 
this time Mr. Clerk dealt more particularly with 
the developments which might be expected in the 
near future as foreshadowed by the trend of present 

ractice. His tone throughout was optimistic. 

e were on the eve, he said, of very great deve- 
lopments in the application of internal-combustion 
engines. The —s sunk in the industry was 
enoru.%us, and the theory of such engines was 
better understood than at any previous time. 
Able engineers of all countries were giving their 
energies to the subject, and great progress was 
being made both in large power-gas engines at one 
end of the scale and little petrol-engines at the 
other. In a quarter of a century gas-engines had 
developed from what were little more than trouble- 
some toys into their present importance. In the 
year 1876, when the lecturer first began the study 
of the subject, the largest gas-engine was only 
about 3 horse-power, and was of the Otto and 
Langen type, which had an action somewhat 
resembling a vertical gun. In those days, and 
for many years later, the only fuel available 
was coal-gas, until Dowson invented producer- 
gas, which reduced the fuel cost at once to less 
than half. Then followed the suction-producer, 
which dispensed with the steam boiler required in 
the original Dowson plant; the use of blast-fur- 
nace gas as fuel, which was formerly a waste pro- 
duct, was next made practicable, and now schemes 
were on foot for the production and distribution of 
power-gas on an enormous scale from central gene- 
rating stations. 

The development of the suction-producer pro- 
mised to be even more rapid than the progress 
made in other directions ; and the extent of the 
field for the utilisation of the gas from blast-fur- 
naces inight be indicated by the fact that more than 
a million horse-power could be obtained from the 
gas which was going to waste at the blast-furnaces 
of this country alone. The supply of power-gas 
from central stations was also almost an accom- 
plished fact, and in a few weeks at most one very 
large undertaking would commence operations. 
These three branches of the subject Mr. Clerk said 
he would deal with briefly in turn. Referring to a 
photograph of a 40-horse-power Dowson suction 
plant projected on the screen, he explained that 
the original design of producer was 1 pressure-pro- 
ducer, in which steam and air were blown through 
incandescent anthracite, the air maintaining the 
combustion and the steam being decomposed. 
Oxygen from both the air and the decomposed 
steam united with carbon from the anthracite to 
form carbon-monoxide, which passed off mixed 
with the hydrogen of the steam and the inert 
nitrogen, the chemical equations being, respectively, 
C+ O= CO and C + H,O = CO +H,. The 
gas CO contained two-thirds of the heat-producing 
properties of its constituent elements, the other 
third being used in the reduction of further carbon. 
Whatever type of gas-producer was used, the final 
object was the same—to make full use of the heat 
of combustion and get, instead of solid carbon, a 
mixture of COand H. Theoretically the reaction 
could be effected without loss, but in practice one 
has always to contend with what might be called 
the ‘* ratio of imperfection.” 

In a pressure-producer the usual efficiency was 
from 75 to 80 per cent.—a higher efticiency than 
could be got by burning the coal under a steam 
boiler, but lower than could be obtained in a 
suction- producer. Mr. Adams had made some 
important tests recently on a suction plant at the 
Dowson works, and had found that of every 100 
heat units contained in the fuel, no less than 90 
were supplied to the cylinder of the engine. In 
the suction-producer there was no boiler to be 
attended to; the plant was started by kindling the 
fuel in the producer by means of wood or other 
combustibles, and then blowing it up with a little 
hand-fan. The air and gas rising through the 
fuel was allowed to escape through a small cock, 
and when it could be ignited at the cock, the 
engine could be started. At every suction stroke 
the engine would draw air through the fire mixed 


with steam generated by the evaporation of water | larg 


dripping into the poe thus forming its own 
gas as required. e@ gas passed upwards through 
a scrubber packed with wet coke, and then down a 
cooling-pipe to a sawdust scrubber, from which it 
entered the cylinder of the engine. Suction-pro- 
ducers were coming very largely into use on account 





of the small sizes in which they could be economi- 
cally used and their general handiness. No skilled 
attention was required, they occupied little room, 
and as there was no pressure in the pipes, no leakage 
of gas could take place, giving rise to smells and 
explosions. In the tests by Mr. Adams, a National 
gas-engine of 40 horse-power had been used, and 
with anthracite costing 24s. per ton, the cost of fuel 
for a 9g med per hour was only one-ninth of 
apenny. No steam-engine, as Mr. Clerk pointed 
out, could compete with this, and the development 
of such plants was likely to be enormous. They 
were now working in this country in all sizes from 
10 to 200 horse-power; the Dowson Company were 
prepared to supply them up to 500 horse-power, and 
we should probably see’ 2000 or 3000 horse-power 
suction plants in the near future. 

Other Dowson plants were projected on the 
screen, so that the arrangement of producers and 
scrubbers could be clearly understood, among them 
being the plant at the Walthamstow Electric Light 
Station, where there were six Westinghouse en- 
gines, capable of giving 375 horse-power each, 
driven by producer-gas. The gas plant at this 
station, it was stated, would shortly be increased 
to 3000 horse-power. The engines ran most satis- 
torily with producer-gas. To successfully compete 
with such gas, coal-gas must be supplied at not 
more than 9d. per thousand cubic feet, and the 
manufacturers of cval-gas would do well to give 
their utmost attention to the progress made by 
small producer plants. Three things had been 
mainly instrumental in maintaining the prosperity 
of the coal-gas industry—the incandescent burner, 
the gas-stove, and the gas-engine ; and the suction- 
producer had already become a most serious rival 
to the coal-gas works as far as the gas-engine was 
concerned. Some gas engineers had recognised 
this, and at Warrington, for example, coal-gas was 
sold for power purposes at 1s. per 1000 ft.—an ex- 
ample which must be followed by other supply 
companies, if it could be made commercially prac- 
ticable to do so. 

Many attempts, said the lecturer, had been made 
to utilise the cheap bituminous coals in producer- 
a in place of the more expensive anthracite, 

ut this had only recently become practically pos- 
sible. The incentive to do so was very strong, as 
anthracite in London might cost 24s. per ton, 
whereas bituminous coal could be bought for 10s. 
to 12s., so that the use of the latter would reduce 
the cost of a horse-power from }d. to ghd. per 
hour. The difficulties of working with bituminous 
coal lay chiefly in the fact that such coal produced 
a lot of tar along with the gas, and the condensa- 
tion and removal of the tar was not at all easy. 
Messrs. Crossley had recently brought out a 
bituminous producer plant which seemed satis- 
factory, though naturally it was rather larger than 
an anthracite plant. The tar trouble could, of 
course, be got over by erecting huge scrubbing- 
plants, as in the Mond process, or in the manufac- 
ture of coal-gas ; but such plants neutralised the 
great advantages of the simplicity possessed by the 
small producer, and the problem could not be con- 
sidered finally settled until a producer could be 
made to work with ordinary fuel with no more 
complications than a steam-boiler. 

r. B. H. Thwaite had demonstrated in 1895 
that the waste gases from blast-furnaces could be 
used to drive a gas-engine, and he built a plant 
on a small scale to prove his contention. In 
England, however, his work was not taken up with 
any enthusiasm; but certain Belgian engineers 
attacked the problem earnestly. he first large 
company to interest itself in the matter was 
the Cockerill Company, of Seraing, who dis- 
covered that they could take the gas direct 
from the furnaces in large mains and use it to 
operate 200-horse-power engines practically with 
no scrubbing at all. English engineers had always 
maintained that elaborate scrubbing was absolutely 
essential to remove the dust, but their Belgian 
friends claimed that the dust difficulty was little 
more than a myth, and that we over here did not 
know what we were talking about. A 600-horse- 

wer engine to use blast-furnace gas was exhi- 

ited in Paris, and an order was taken for a very 
e plant to be erected in Germany. Then it 
was found that the dust in the gas rapidly destroyed 
the piston and valves of the engine, and investiga- 
tion showed that the dust difficulty depended very 
largely upon the composition of the ore that was 
being smelted, the presence of much silica causing 
trouble. Both dust and tar have to be contended 
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with in blast-furnace gas, but the use of efficient 
scrubbers and centrifugal separators has to a 
large extent overcome the difficulties, while the 
cooling of the heated gases before entering the 
engine—another consideration with large plants— 
can ‘also be effected satisfactorily. There were now, 
Mr. Clerk said, several large blast-furnace engines 
on the Continent, including five of from 6000 to 
7000 horse-power. For a time English engineers 
looked on these engines with suspicion, but in this 
country they were now working in conjunction 
with many blast-furnaces at Middlesbrough, Wol- 
verhampton, and elsewhere. At the works of Sir 
Alfred Hickman, ‘‘ Premier,” Crossley, and Cockerill 
engines were in use. Messrs. Mather and Platt 
made the Koerting engine: specially for blast- 
furnace gas, and at Glasgow there was an Oechel- 
hauser engine driving a rolling-mill and using 
bituminous fuel, the gas from which was thoroughly 
scrubbed before use. 

Mr. Clerk remarked that he did not think English 
engineers could be justly blamed for slowness in 
connection with gas-engine development. We had 
done our full share both in theory and practice, 
and the fact that the largest sizes of engines were 
first built on the Continent was due to the more 
urgent need for them there on account of the 
greater cost of fuel. The largest installation in 
England was that of the Cargo Fleet Iron Com- 
pany, of Middlesbrough, who had 5000 horse- 
power of blast-furnace gas blowing-engines in one 
room. 

It had long been a favourite scheme of engi- 
neers to distribute power-gas to a whole district 
from central stations. Sir W. Siemens, many 
years ago, had advocated the idea. A very im- 
portant installation was just on the point of com- 
pletion—that of the South Staffordshire Mond Gas 
Company, which would shortly be able to supply 
cheap power-gas equivalent to 15,000 horse-power 
over an area of 120 square miles. In the Mond 
process ammonia was obtained as a by-product. 
If the producer was not worked at too great a heat, 
ammonia would be formed, and not again decom- 
posed. The heat was kept down by the introduction 
of a much larger volume of steam than was required 
for the chemical reaction, as much as 2} tons of 
steam being used per ton of fuel burnt. Besides 
preventing the decomposition of the ammonia, the 
steam was useful in preventing the formation of 
slag and the consequent stoppage of the process. 
The ammonia was extracted from the gas, the 
latter being scrubbed ‘in large towers in the same 
way as in a gas works. The only residue in the 
producers was ash. 

When considering the distribution of producer- 
gas for power it must not be forgotten that its 
calorific value was only one-fourth to one-fifth that 
of coal-gas, so that a very large volume had to be 
transmitted. It had been found that the blowing 
plant at the Mond Company’s works could transmit 
14 million cubic feet of air per hour through five 
miles of mains with a pressure of 10]b. per inch at 
the station; and if gas were transmitted at the same 
rate, it would be equivalent to a supply of 15,000 
horse-power. These works were illustrated by 
means of lantern-slides and were described by the 
lecturer as the largest and most important power- 
gas plant in the world, though several smaller Mond 
plants existed in this country, such as that used 
for the supply of power to the works of Messrs. 
Richardsons, Westgarth, and Co. 

As_regards the application of the internal-com- 
hustion engine to marine purposes, at present little 
had been done beyond equipping launches with 
petrol-engines. The machinery was similar in 
almost every respect to that of motor-cars, the same 
reversing-gear, &c., being used. Messrs. Thorny- 
croft and the Napier Company had built some very 
tine examples of motor-boats, but the development 

f the petrol-engine for this purpose was not nearly 
so important as the production of a small and 
convenient producer plant. There was not 
enough petrol or oil in the world to drive the 
mereantile marine, and coal in some form or 
nother would have to supply the motive 
power. Already a tug-boat driven by producer- 
gas had been constructed, and a canal. barge—the 
Duchess—was being fitted with a 30-horse-power 
producer-gas engine and plant, and would be put 
into service shortly. Her dimensions were 71 ft. 
by 7 ft. by 3 ft. 9 in., and a speed of six miles an 
hour was expected at a cost of not more than 3d. 
per hour. A design for a 10-knot passenger boat 
was shown on the screen, and Mr. Clerk prophesied 





that in a very few years his audience would see | 
huge ocean liners driven by gas-engines. 

Mr. Clerk said he would remind young engineers 
how much yet remained to be done towards the 
improvement of the internal-combustion engine. In 
1882 the efficiency of a first-class gas-engine was 
only 16 per cent., in 1900 it had risen to 31 per 
cent., and at present the best engines had an effi- 
ciency of 35 per cent., thus using over one-third of 
all the heat given to the engine. The lecturer 
thought even this result could be improved upon, 
and if a practicable constant-pressure engine could 
be devised, an efficiency of over 40 per cent. could 
be obtained for the same weight. Another direc- 
tion of progress would be in the reduction of flame 
temperature; this need involve no loss of efficiency, 
and great practical benefits would result if at the 
same time the average pressure in the cylinder could 
be kept up. There was now a 300-horse-power engine 
at work at St. Helens, a by the speaker 
in conjunction with the National Gas-Engine 
Company, in which air was compressed on the 
front side of the piston, and afterwards admitted 
into the working cylinder just at the commence- 
ment of the pressure stroke. By this means a 
larger charge could be utilised, and the mean 
pressure increased considerably. The maximum 
temperature was reduced from 1600 deg. or 
1700 deg. to 1300 deg. Cent., and no water- 
jacketing of the pistons was required. An alterna- 
tive method would be to trap part of the ex- 
haust gases under pressure, and, after cooling 
them, admit them instead of the compressed 
air. This method, like the other, insured low 
temperatures, high average pressures, and abso- 
lute freedom from pre-ignition. Other points 
for improvements were more of a mechanical than 
a thermodynamical character. The number of im- 
pulses per revolution might be increased, so that 
the torque thereby might be more regular, and more 
reliable methods of governing might be devised. 
Mr. Clerk illustrated the effect of the various 
methods of governing in use at present by means 
of a number of diagrams taken from the same 9-in, 
by 17-in. engine, governed in different ways. The 
hit-and-miss method gave easily the greatest effi- 
ciency at all loads, but throttling the mixture was 
pronounced an excellent method down to one-third 
full load, while throttling the gas-supply alone was 
very wasteful. 

Mr. Clerk said that as regards the question of 
gas-turbines the whole situation could be summed 
up in the statement that they were out of the 
question until someone invented an efficient form 
of gas-compressor. He expressed the belief that 
a charcoal-producer and engine could be made 
nearly as light and much more safe than a 
petrol - engine, especially for heavy vehicles, and 
concluded by reading prophecies he had made 
before the Institution of Civil Engineers in 1882 
with regard to internal-combustion engines. At 
that date they were in their infancy ; they were 
now in early and vigorous manhood, and he foresaw 
a long and glorious career before them in paths of 
life upon which as yet they had hardly entered. 








LABOUR BILLS IN PARLIAMENT. 

Or the Bills affecting the interests of labour 
which are to be pressed forward in the House of 
Commons this year, the most important is that 
which is designed to amend the law affecting trade 
unions. It aims, of course, at a complete sub 
version of the principles laid down in recent cases. 
Introduced by Mr. Whittaker, it is supported by 
Mr. Bell, Mr. Shackleton, Mr. Henderson, Mr. 
Beaumont, Mr. Johnson, Mr. John Burns, Sir 
Charles Dilke, Mr. Runciman, Mr. Paulton, and 
Mr. Fenwick. It provides that it shall be lawful 
for any person or persons, acting either on their 
own behalf, or on behalf of a trade union, or 
other association of individuals, istered or un- 
registered, in contemplation of or during the con- 
tinuance of any trade dispute, to atténd for any of 
the following purposes at or near a house or place 
where a person resides or works or carries on 
his business, or happens to be:—(1) For the 
purpose of peacefully obtaining or communicating 
information; (2) for the purpose of peacefully 
persuading any person to work or abstain from 
working (Cl. 1). An agreement or combination by 
two or more persons to do, or procure to be done, 
any act in contemplation or furtherance of a trade 





dispute shall not be ground for an action if such act, 
when committed by one person, would not be, 





ay ens for an action (Cl. 2). An action shall not 
brought against a trade union or other associa- 
tion aforesaid for the recovery of damage sustained 
by any person or persons by reason of the action 
of a member ot members of such trade union or 
other association aforesaid. A similar measure 
which was laid before the House in 1904 was 
ed upop the second reading. We should not 
surprised to hear that the new Bill is to be read 
a second time in the present Session ; but we should 
be very much surprised if it became law. Certain 
other measures demand passing notice. 

The Coal-Mines (Employment) Bill was presented 
by Mr. Jacoby, supported by Sir Charles Dilke, 
Mr. Kier-Hardie, and others. Clause 1 provides 
that a male person under the age of eighteen years 
shall not be employed in, or allowed to be for the 
purpose of employment in, any mine below ground 
for more than eight hours during any consecutive 
twenty-four hours. The period of each employ- 
ment shall be deemed to begin at the time of ol 
ing the surface, and to end at the time of returning 
to the surface (ib., s.s. (2)). 

The Wages Board Bill, presented by Sir Charles 
Dilke, and supported by Mr. Bell, Mr. John Burns, 
Mr. MeKenna, Mr. Tennant, and Mr. Trevelyan, 
provides for the establishment of wages boards, 
with power to fix the minimum rate of wages to be 
paid to workers in particular trades. It is left to 
the Home Secretary to say for what trades wages 
boards are to be appointed, so that, at all events 
in the first instance, wages boards need be appointed 
only for what are known as the sweated industries— 
that is, industries in which outworkers are largely 
employed, and in which the rate of remuneration 
is low. A wages board will have power, if they 
think fit, to fix a minimum rate for any single kind 
of work or for any single class of workers ina 
particular trade. They will have the widest dis- 
cretion as to fixing a time-rate or a piecework-rate, 


and as to varying the minimum according to the- 


kind of work and the class of persons employed. 
The Bill provides that a wages board shall be com- 
posed of pe ee ies of employers and repre- 
sentatives of employed in equal numbers, with a 
chairman chosen by the members or nominated by 
the Home Secretary. It is proposed to entrust the 
enforcement of payment of the minimum rate to 
factory inspectors. 








NOTES. 
INSURANCE AGAINST THE WORKMEN’S 
ComPENsaTion Act. 

Accorp1ne to the report of the proceedings at 
the meeting of the Employers’ Liability Assurance 
Corporation, the effect of decisions in the Court of 
Appeal which have enlarged the scope of the Work- 
men’s Compensation Act has begun to be felt. 
The magnitude of the insurance risk throughout 
the country will be appreciated when it is men- 
tioned that premiums in this company alone for 
1904 amounted to the grand total of 638,9371. 
During the t four years the average cost of 
settling death claims has not varied greatly, but 
the cost of settling claims for permanent disable- 
ment has been on the increase. Thus the average 
cost to December, 1901, was 551.; in 1902 it advanced 
to 601.; in 1903 to 671.; and in 1904 to 75l. This may 
be partly due to the benefits of the Act becoming 
more widely known ; but it is due in the main to 
the decisions of the Court of Appeal, the judges 
having felt themselves bound to interpret the Act 
in favour of the men rather than in favour of the 
employers. 


Tae Rattway Srrvation in Iraty. 


The combined action of the railway employés 
throughout Italy has broken down by its own 
weight, and for the present the normal condition 
has been restored. The unions had before them 
the choice of paralysing traffic of all kinds by a 
strike, or by a rigid and exaggerated fulfilment of 
the regulations that had been drawn up at various 
times by the companies leasing the lines, and 
the Government, which still possesses a large 
measure of control. The former alternative did 
not recommend itself, especially to the Socia- 
listic element, which stands behind the rail- 
way men. Therefore an ingenious method of 
obstruction, based on a rigid observance of regula- 
tions, was decided on, with the result that during 
a week traffic of all kinds was dislocated, and the 
country lost about half a million sterling, while the 
travelling public was incommoded in every possible 
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way. The stress on the men was, however, too 
great for this state of things to last ; rigid observ- 
ance of regulations entailed so great an amount 
of extra labour that the men gladly followed 
the instructions of their political leaders, and 
fell back into the old order of work. The 
resignation of the Prime Minister was claimed by 
the Socialistic leaders as a sufficient victory for 
the time being. Whether any violent action will 
follow the recent tactics remains to be seen; but 
public feeling against any movement that affects 
the public interests is so strong, and there exist 
such effectual means of dealing with railway strikers, 
that it is probable little more will be heard of open 
or covert warfare, at all events, until the problem of 
the resumption of railway management by the Stafe 
has been solved. 


A Licut-Dravucut STEAMER. 


On Tuesday last there was launched from the yard 
of Messrs. J. I. Thornycroft and Co., at Chiswick, 
an interesting little vessel which has been built and 
engined by that firm under the superintendence of 
Sir Edward Reed. She is intended for passenger 
and cargo service on the Gulf of Paria—an exten- 
sive area of water which lies between the Island of 
Trinidad and the mainland of South America. She 
will run in connection with the railway service 
between the town of San Fernando and Cedros, 
the latter being on the jutting promontory which 
forms the south-western end of the island. The 
boat is propelled by twin screws, and is 140 ft. 
long by 21 ft. wide ; her depth is 6 ft., and loaded 
with 42 tons she will draw 3 ft. The guaranteed 
speed with this load is 13 knots. The hull is con- 
structed throughout of Siemens-Martin steel, all 
plates and angles being galvanised. On the main 
deck there is a superstructure which affords accom- 
modation for the officersand passengers. Thesecond- 
class passengers are berthed on the main deck, the 
first-class accommodation being on a promenade deck 
above, and over this is a permanent wooden awning. 
The hull is divided by transverse bulkheads into 
seven water tight compartments ; in the one next 
abaft the fore peak is the crew space, with bunks 
for twelve. The other compartments are devoted to 
engines and boilers and an after peak. Day accom- 
modation is provided for 30 first-class passengers 
and 100 second-class passengers. The twin screws 
work in tunnels, thus making the light draught 
of 3 ft. possible. The engines are three-stage com- 

ounds, having cylinders 9 in., 13 in., and 204 in. 
in diameter, with a 1l-in. stroke, and will develop 
about 470 indicated horse-power.. Steam will be 
generated in a water-tube boiler worked by forced 
draught on the closed stokehold principle. It is 
intended to take the Naparima—for that is the name 
of the vessel—out under her own steam, and very 
complete arrangements have been made to render 
her competent to battle with the rough weather 
she may meet with in crossing the Atlantic. In a 
future issue we propose illustrating the Naparima, 
when we shall also give engravings of the temporary, 
though sufficiently substantial, arrangements for 
rendering her seaworthy. The vessel will form a 
useful addition to the transport facilities of the 
island colony, and a delightful means of transport 
in hot weather. 


An Istx oF Man Turnstne-Driven STEAMER. 


Although the Tyne is the home of the Parsons 
turbine, and although all the British warships 
fitted with this system of prime mover have had 
their origin there, it was only this week that the 
waters of the North of England river carried their 
first merchant steamer designed to be propelled 
by steam-turbines. It was appropriate that the 
vessel should be built by Messrs. Sir W. G. Arm- 
strong, Whitworth, and Co., Limited, who have 
constructed so many high-speed warships, and 
have done much to encourage the adoption of the 
turbine in naval ships. At ihe same time, it is 
significant that the owners of the new steamer are 
the Isle of Man Steam Packet Company, Limited 
—a concern with a seventy-five years’ history 
of enterprise, which has not before had a vessel 
built on the East Coast. The technical officers of 
two of the constructive firms— the Armstrong Com- 

ny and the Wallsend Slipway Company—have, 

owever, ‘‘in another place,” had many associa- 
tions with the company. The new ship, named 
the Viking, is essentially a day-excursion steamer, 
with extensive promenades and large public saloons, 
so that the supersession of paddle-engines placed 
high in the centre, the most valuable part of the. 


vessel, by turbine machinery located low in the 
ship, permits of several improvements in the 
arrangements of the decks. At the same time, 
the passengers will benefit by a much decreased 
vibration. Externally there are long and deep 
bilge keels which will steady the ship in a seaway, 
whereas side-paddles, as a rule, increase the ten- 
dency to roll. The Viking is 361 ft. in length 
over all, or 350 ft. between perpendiculars, 42 ft. 
in extreme breadth, and 17 ft. 3 in.. moulded depth, 
and in normal trim she will have a draught of 
10 ft. 6 in. There are four decks—the lower, 
main, shelter, and promenade. The last, which 
extends for fully half the length of the ship, is 
uninterrupted except for the bridge and captain’s 
room, the two funnels, engine casing, luggage area, 
and companion-way. The shelter-deck, which con- 
stitutes the top of the moulded structure, has on 
each side a wide promenade, the central part 
being given over to the smoking-saloon, private 
cabins, and a ladies’ tea-room—the last an innova- 
tion. On the main deck below there are more 
cabins and a first-class and a ladies’ saloon ; while 
on the lower deck is the dining-saloon and a large 
room specially arranged for passengers lying down 
during a voyage in stormy weather. Correspond- 
ing accommodation for second-class passengers is 
arranged in the forward part of the vessel. As to 
the machinery, we hope to write at length in con- 
nection with the trials. The turbines and accessories 
have been built by the Parsons Marine Steam-Tur- 
bine Company, and accord with the arrangement now 
practically universal for Channel work. There are 
three go-ahead turbines, the high - pressure, with a 
48-in. drum, being in the centre, and the low- 
pressure on the wing-shafts, on which also are the 
go-astern turbines. Each shaft has one three- 
bladed propeller, and all three are of the same 
diameter. Owing to the fine run of the ship there 
is, in the case of the wing-screws, a considerable 
length of outboard shaft ; in the centre the dead- 
wood is cut away, the line of keel sloping upwards 
to the shaft-bearing. A balanced rudder is adopted. 
The three propellers will run at from 430 to 450 
revolutions, and the horse-power will equal 10,000 
indicated, which it is expected will give a speed 
of at least 22 knots. The condensers are in 
the wings of the engine-room, and a vacuum 
intensifier is being fitted. The steam-generating 
plant has been constructed by the Wallsend Slip- 
way Company, Limited. There are four double- 
ended boilers, each of 15 ft. mean diameter and 
19 ft. 6 in. in length, having in all twenty-four 
corrugated furnaces, with a total grate area of 
580 square feet. There are 20,000 square feet of 
heating surface. The working pressure will be 
160 lb. at the boilers and about 115 lb. at the tur- 
bine receiver. There will be two Weir pumps, 
two enclosed engines and forced-draught fans by 
Messrs. Allen, of Bedford, and Lee’s ash-ejectors 
are also fitted. The vessel will be ready for ser- 
vice at Whitsuntide. 








PERSONAL.— Messrs. Buck and Hickman, Limited, 
2 and 4, Whitechapel-road, E., have opened «an office at 
Guardian Buildings, 3, Cross-street, Manchester, which 
will be under the management of Mr. Henry Jermy.— 
Messrs. Royce, Limited, of Hulme, Manchester, elec- 
trical and mechanical engineers, inform us that they have 
appointed Mr, J. G. Barber to represent them for the 
sale of their various specialities in the Birmingham dis- 
trict. Mr. Barber’s tel phic address is *‘‘ Royces, 
Acocks Green.”—Messrs. mn and Hiort, engineers, 
52, Queen Victoria-street, E.C., have appointed Messrs. 
Swallow and Gray, 18, Grainger-street West, Newcastle, 
as their agents, in the place of Mr. Michael Watson, 
deceased.—The style and title of the Charing Cross and 
Strand Electricity Supply Corporation, Limited, 60, 
St. Martin’s-lane, W.C., was altered to ‘‘The Charing 
Cross, West End, and City Electricity Supply Com- 
pany, Limited,” on the 8th inst., in accordance. with 
the special resolution of the Corporation, dated Feb- 
ruary 3, 1905.—Mr. G. H. Hill, M. Inst. C.E., has been 
requested by the Corporation of Lincoln to carry out the 
measures necessary to secure a water supply free from 
the pollution to which is attributed the severe epidemic of 
typhoid in that city. This appointment, it should be 
added, does not in any way affect the position of Mr. 
Percy Griffiths, A.M. Inst. C.E., under whose direction 
the corporation have for some time past been engaged in the 
sinking of a well, which is expected to attain the depth 
of 2200 ft. The work on this boring was commenced 
in 1901, but in November, 1903, a tool was lost, the 
depth attained being then 882 ft., and this tool has not 
yet been recovered, though success is now daily antici- 
pated. This borehole will tap the same measures as the 
great bore put down by Mr. Griffiths at Gainsborough, 
which has given a supply in excess of that town’s present 





requirements. A yield of fully a million gallons a day is 
expected in the case of Lincoln. 








THE LATE MR. ROBERT SINCLAIR SCOTT. 


Tue engineering industry has suffered a great loss 
by the tragically sudden death of Mr. Robert Sinclair 
Scott, which it was our regretful duty to briefly 
announce last week, for, as president for many years 
of the Employers’ Federation of Great Britain and as 
chairman of the Emergency Committee, he was the 
most active agent in developing its policy and in 
evolving the admirable system of conciliatory con- 
sideration of disputes between employers and em- 
ployed. The federating of employers was at one 
time regarded by the workers’ unions as a hostile 
act, and might have been most dangerous in its 
effects had there been anything but a steady pur- 
suance of a prudent policy towards winning the con- 
fidence of the workers, even under the most provoca- 
tive conditions. It is easy to make everyone realise 
the truth of the axiom that prosperity is depen- 
dant on peace between capital and labour ; but in all 
organisations there is a latent spirit of recalcitrance, 
and employers’ federations and trade unions are not 
exceptions. It was, therefore, essential to success in 
the development of the Federation that the head of the 
organisation, especially the chairman of the Emer- 
gency Committee, should be a man endowed with a 
high sense of justice, experience in discrimination, a 
wide knowledge of the trends of commerce, and a com- 
bination of tact and firmness which, when an equit- 
able decision was arrived at, would ensure its accept- 
ance or enforcement. All who have studied the pro- 
gress of the Federation—and especially the members 
of the Emergency Committee—rcalise that Mr. Sinclair 
Scott possessed these qualities in large degree. He 
consolidated the position of the Federation when 
president during the trials of the long conflict with 
the men in 1897 ; and he has since, by the display of 
honest judgment and conciliation, won for the Emer- 
gency Committee the confidence and respect of labour 
leaders. Scarcely a week passed without his services 
being required as chairman of the committee, and 
employés as well as employers will deeply regret his 
death, 

But, notwithstanding this absorbing work, he was 
able to maintain the traditions of one of the oldest— 
if not, indeed, the oldest—shipbuilding family and 
firm in the world. Born sixty-one years ago, he, with 
his brother, the late John Scott, C.B., represented the 
fourth generation of the Scotts of Greenock, who began 
shipbuilding in the early years of the cighteenth 
century. The firm has been carried on uninterrupted 
in the direct line of descent, and it has every prospect 
of continuing, as the chief of the fifth generation—Mr. 
Charles C. Scott—will now succeed as chairman Mr. 
Robert Sinclair Scott served his apprenticeship in both 
shipbuilding and engineering in the family works, and 
joined the firm as a partner in 1859. The firm have 
continued to occupy a high place among the Clyde 
firms. The subject of our memoir was the prime 
mover in schemes of development in the works, in- 
cluding a new dock and several new workshops, 
besides electric equipment, undertaken within the 
past few years, and he was fortunate in seeing the 
realisation of these schemes. In May last he amalga- 
mated, under the title of Scott’s Shipbuilding and 
Engineering Company, Limited, the shipbuilding 
works of Messrs. Scott and Co., and the enginc ering 
concern of the Greenock Foundry Company. Both 
were owned by the same partners, who constitutid the 
shareholders: in the new company, of which Mr. 
Sinclair Scott was first chairman. As a shipLuilder 
and engineer, he sought for sound work, and, while 
willing to consider all innovations, preferred to move 
on safe and well-recognised lines. He designed many 
engines for British warships, some of them built by 
the firm and others in the dockyard. He was a 
member of the Institution of Naval Architects and 
other technical organisations, but took little part in 
their proceedings. He was on the Board of the 
British Corporation, and was for many years a 
director of the Leeds Forge Company, succeeding 
Mr. Samson Fox as chairman. 

He found time to assist in the affairs of Greenock, 
and the Municipal Corporation of Greenock, in a re- 
solution expressing deep sorrow at his death, referred 
to the fact that he was “‘ universally respected for his 
courtesy, enterprise, and ability,” and that ‘every 
agency for in the town found in him a ready, 
willing, and anxious helper.” He was a member of 
the Council for five years—from 1882 to 1887—and 
during that period was one of the Council’s repre- 
sentatives on the Greenock Harbour Trust. He was 
a justice of the peace for Ayrshire, and chairman ol 
the Parish Council of Largs since its inception. He 
was a well-known yachtsman, being admiral of the 
Mudhook Yacht Club since its foundation in the year 
1872. He was also a member of the Royal Clyde and 
Royal Northern Clubs. In the earlier days of volun- 
teering he took a keen interest in the local artillery 
corps, raised by his brother, the late John Scott, C.B. 
He joined in 1859, being one of its first officers. His 
hobby was agriculture, and the rearing of prize horses 
and sheep, and he was one of the most prominent 
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prizetakers in the country. He was President of the | penetrating sound. They have the advantage over the 


Lower Ward of Renfrewshire Agricultural Society, | 


and a director of the Highland Agricultural Society, 


the Clydesdale Horse Society, and of the Largs and, resonation, they 
a | carrying corey 8 J q ; 
| is produced by the free vibration in a slotted cylinder of 


Skelmorlie Agricultural Society. 
Conservative. 
In all branches of his work and play he made. a 


In politics he was 


large number of friends, and at his funeral at Largs | 
Cemetery, on Saturday last, there were representatives | 
of all the institutions with which he was connected, | 


and over 500 of his workmen, who went to Largs for 
the purpose of paying this last tribute to their widely- 
esteemed employer. 








THE CANADIAN SOCIETY OF CIVIL 
ENGINEERS. 

THE annual meeting of the Canadian Society of Civil 
Engineers was held in Montreal on January 24 to 26. 
The statement of assets and liabilities showed a surplus of 
assets of 28,387.56 dols. The publications of over 400 
engineering firms, amcunting toa total of 1800 books, have 
been secured, and are now being classified. The Gzowski 
medal was awarded to Mr. J. A. Jamieson for his paper 
upon “‘ The Pressure of Grain in Deep Bins and the Pro- 
blem of Grain-Bin Design.” The address of Colonel 
William P. Anderson, the retiring president, was ex- 
tremely interesting. He spoke of the natural resources 
of Canada, of its water powers, of the wonderful region 
which the Grand Trunk Pacific Railway would open up, 
and of the possession in the Dominion of the constituents 
of Portland cement. The most valuable part of his 
address, however, was in relation to his own work as 
lighthouse engineer in the Department of Marine and 
Fisheries. This department was organised after the 
poy yeaeaeme Among other things Colonel Anderson 
said :— 

‘‘ At the time of confederation there were throughout 
Canada 227 lighthouses at 198 stations, and only two of 
these were equipped with steam fog-whistles. Since 1867 
there have been established in the Dominion 769 new 
lighthouses at 598 different stations, 71 power fog-alarms, 
15 fog-bells, 10 explosive fog-signals, 89 signal-buoys, and 
106 gas-lighted buoys—numbers far exceeding the total 
estublishment of any country in the world except the 
United States of America, and very little inferior to the 
aggregate in that country of great wealth and mag- 
nificent distances. A majority of these appliances were 
designed and put in operation under the superintendence 
of myself, who for a long time, happily now past, enjoyed 
the distinction of being the only lighthouse engineer in 
Canada. Of late years our attention has been turned to 
improving aids rather than to rapidly increasing their 
numbers. In lighthouse illumination catioptric lenses 
are rapidly being substituted for the older-fashioned, 
simpler, and less-expensive paraboloidal reflectors; and 
petroleum vapour burnt under incandescent mantles is 
taking the place of the ordinary oil-light. These petro- 
leum-vapour lights are very efficient and economical. 
Photometric tests show that ten times as much light can 
be got from the vapour burnt under mantles es from the 
same oil burnt through wicks. The possibility of increas- 
ing the power of our Canadian lights is, unfortunately, 
limited by the capacity of our lightkeepers. As long as 
these officials are put in charge of stations without any 
previous instruction in their duties, so long will it be 
necessary to limit the size of the lamps to such as can be 
managed by ordinarily intelligent men. To place lamps 
with large, intensely hot flames in the hands of unin- 
structed keepers is to invite destruction of the buildings 
and apparatus. Until the appointment of lightkeepers 
can be restricted to young men nominated to go through 
& course of preliminary training under competent in- 
structors, with the power of instant dismissal for breaches 
of duty in the hands of the inspectors, it will be impos- 
sible to much further improve our lighthouse installations. 

‘* Most of our gas buoys and some of our small fixed 

lights are now using acetylene in compressed form as an 
illuminant ; but there are difficulties, not the least of these 
being its cost, that will militate against its general adop- 
tion, especially in the face of a rival so formidable as 
petroleum vapour. 
_ ‘Electricity has never been used to any great extent 
in our lighthouses, for many reasons, one being the liability 
of the machinery to breakdown, another the untrained 
light-keepers we are obliged to employ. In the vicinity 
of towns having municipal or private electric plants 
electric lights have in a few instances been installed and 
operated by the municipal power-station. 

“Tn ex positions on the sea coasts whistling-buoys 
on the Courtenay principle—another clever invention—and 
the old-fashioned bell-buoys, are used more extensively 
than gas-buoys, being better adapted to stand the shock 
of the waves, and requiring no special attention beyond 
periodical lifting to remove sea growths and renew the 
moorings. 

“The first Canadian fog alarms were steam whistles. 
About 1873 reed horns were substituted, from motives of 
economy, # very simple and fairly effective arrangement, 
patcnted in Canada, being adopted. In these machines 
the lifting of a piston in a steam cylinder compressed air 
in « larger cylinder immediately above, and forced it 


through the horn, so that the length of blast was regu- 
lated by the stroke of the steam piston. One of these 
horns has been heard at a distance of 26 miles under 
favourable conditions. They were not, however, considered 
first rate fog-alarms, and, when larger grants became avail- 
able, syrens of the Scotch and English t were adopted 
as the most powerful sound producers obtainable. 

“The Government is now substituting diaphones for 
ell the . of instruments previously for fog- 
alarms, ese instruments are claimed to give a very 








= og that they can be kept at a constant pitch, and if 
t 


e Canadian patentees succeed in producing perfect 
will doubtless prove superior in sound- 
to any signal yet invented. The sound 


a very light slotted piston, the air being admitted in rear 


of the piston, and escaping through the slots, which are 


alternately opened and closed sufficiently fast to produce 
a pure musical note.” 

he election of officers for the year 1905 resulted as 
follows :—President—Mr. E. Marceau, Superintending 
Engineer, Quebec Canals, Montreal; vice-presidents— 
Messrs. C. H. Keefer (Ottawa), D. McPherson (Montreal), 
and G. A. Mountain, chief engineer of the Grand Trunk 
Railway Commission; treasurer—Mr. H. Irwin, Mon- 
treal (re-elected) ; secretary—Professor C. H. MacLeod, 
McGill University, Montreal (re-elected) ; librarian—Mr. 
H. R. Lordly, Montreal. 








TWO.CYCLE MOTORS. 
To THE Eprtor OF ENGINEERING. 

Srr,—Referring to a letter in your last week’s issue over 
the signature of ‘‘C. F. B.,” I cannot but think the 
strictures on two-stroke engines simply reflect upon the 
sagacity of the writer, and are in a very large measure 
undeserved. 

I have some knowledge of two-stroke motors of the 
kind described, but my whole life and experience has 
been in connection with the Gothic oil and gas-engine, 
which by this time should be sufficiently well known to 
anyone professing to be up-to-date ; and I can say without 
egotism that this engine has none, nor it it possible for it 
to possess any, of the defects mentioned. But with the 
numbers I have at work I can honestly say that the 
difficulties are not inherent in a two-stroke engine ; they 
exist simply in the mind of the man who has been used 
to, or fancies that he is acquainted with, the four-stroke 
type. As two-stroke engines become more known, so 
will letters of the type written by ‘‘ C. F. B.” become 
more numerous. 

The fact is, that given a man absolutely ignorant of 
mechanical matters, and oil-engines in particular, then 
the two-stroke engine is the most adapted for his use, and 
he will get the best results therefrom ; but, on the other 
band, ro true is it that a little knowledge is a dangerous 
thing, that I pray to be preserved from the man who 
thinks he knows the four-stroke engine. For how can a 
man know a four-stroke engine who only a four-stroke 


engine knows? 
) 


March 7, 1905. 

To THE EpiTor or ENGINEERING. 

Srr,—If you will allow me to trespass on your valuable 
space, I wish to reply to your correspondent on the above 
subject in your last issue. 

As one who has watched with interest the development 
of the internal-combustion engine for marine purposes 
for some time, and has been experimenting with different 
types in regard to efficiency and simplicity of working, 
1 may say that in my opinion the two-stroke type is the 
type for marine practice (of course, if soundly designed 
and constructed), not only on account of the more even 
turning moment produced, through having an impulse 
every revolution instead of every two revolutions of 
the crank, and the fact that the useful, or brake, horse- 
power can be obtained at a more normal number of revolu- 
tions per minute, size for size, than with the four- 
stroke type ; but also on the very points raised against it 
by your correspondent—i.e., the practical working of the 
engine. Compare the working parts of the two types: 
in the two-stroke there are no inlet and exhaust valves, 
springs, tappets, cams, two to one shaft, &c., which are 
present in the four-stroke, and the failure of any one of 
which, through a slight cause, is a source of trouble to 
the working of the engine. With the newest and, to 
my mind, the best type of engine, which I have recently 
been making tests of, these sources of trouble are entirely 
removed, as the engine-piston is its own inlet and exhaust 
valve, and is self-operating. At the same time I do not ad- 
vocate crank-case compression, which is usually adopted in 
many of the types of two-stroke motors. Although I have 
obtained fairly good results from an engine fitted thus, 
I believe that this has mainly been the cause of your 
correspondent’s trouble with jhis engine, not only on ac- 
count of the interference with the mixture of the gas by 
the particles of fre we oy | oil which pervade the crank- 
case, especially if splash lubrication be used, but because 
it is practically a to keep the main bearings gas- 
tight for any length of time. In most cases of that type 
of engine bushes are used, and that means that after a 
very small amount of wear new bushes have to be fitted, 
or great loss of power occurs; and if split brasses are 
fitted, they are not tight to in with, and long before 
they require lining-up power is being lost. 

I believe that this accounts for the losses in your 
correspondent’s engine more than the gas escaping past 
the baffle-plate, if that baffle is designed to do its work 
and the exhaust port is not too wide. The troubles 
when starting are accounted for, I imagine, by the 
difficulty of obtaining the mixture in the crank-case. He 
does not mention the type of ignition; if low tension, 
there is appreciable time required for the oscillating arma- 
ture to produce the electrical energy necessary for a spark. 
With regard to premature — when starting, it is 
a generally-understood rule that the spark-timing device 
must be fully retarded, or an impulee will take place on 
the up-stroke of the piston, with the effect of starting 
the engine up in the wrong direction, and inflicting a 
disagreeable shock to the operator, if the engine is of 
any size. Then, again, when running at full power with 


T am, Sir, yours respectfull 
A. G. 








the spark advanced, if the engine mis-fires once or twice, 
probably through the fault of the mixture in the crank- 
case, the speed drops, of course, and the spark will be 
too far advanced for that speed, with the result that 
when the engine next fires, a premature explosion will 
result. 

Your correspondent will admit, I am sure, that a 
good deal must have been done during the last two 
years (the time he mentions of his experience with the 
two-stroke motor), and there has recently been put on 
the market a marine type of engine which, in my 
opinion, is not only the best of the two-stroke, but the 
best type of marine motor, on account of its simplicity of 
design and working. This motor is called ‘“‘The Re- 
liable,” and gives excellent results with fuel from 
the highest e petrol to the common Russian petroleum, 
and severa oad cones of it are on exhibition at the 
Liverpool Motor Show this week, its most important 
feature being that the compression of the in-coming 
charge of - takes p'ace in the cylinder itself, at the 
bottom end, which is closed, the piston and connecting- 
rods and guides being arranged as in ordinary marine- 
engine methods, and the crank-chamber is either open or 
enclosed to utilise splash lubrication, an advantage of 
| this latter being that a mixture of oil and water may be 
| used for lubrication, as the gas does not enter the crank- 
case, and so suffer from mixture with the oil and water. 

Yours faithfully, 
Liverpool, March 8, 1905. J. H. 








HIGH-SPEED VESSELS. 
To THE Epiror or ENGINEERING. 

Srr,.—It has been recently announced that a Committce 
a ns is about to assemble, under the auspices of the 

muiralty. 

Is it too much to hope that the members of that Com- 
mittee will have the hardihood to publicly repudiate that 
pernicious product of ‘‘ill-digested science” which, just 
thirty years ago, was given to the shipbuilding world 
under the name of “ Froude’s Stream-Line Theory of 
Resistance?” That theory, as many of your readers are 
aware, was built upon the assumption that water is, for 
all practical purposes, devoid of viscosity ; that it may be 
treated as a *‘ perfect fluid ;” that the notion of a ‘‘ head 
resistance” is fallacious and misleading; and that ‘‘any 
attempt to theorise on goodness of form in ships, except 
under this strong and entirely new light which the doctrine 
of stream lines throws on it, is hopeless fatuity.” 

Such ‘‘theory ”—which will be found fully explained 
in the late Mr. W. Froude’s presidential address to the 
British Association (Mechanical Section) in 1875—was an 
extension of Professor Rankine’s stream-line theory of 
resistance; it was then stated to have the approval of 
the “‘highest mathematicians of the day,” including, if I 
mistake not, the present Lord Kelvin, then Sir William 

homson. 

Froude’s theory was, of course, “highly technical ;” 
but its annunciation was prefaced by a direct reference to 
the vast injury that would in such matters be caused by 
the acceptance of ‘‘ fundamental fallacies, which, passing 
for principles, lead to mischievous results.” Results are 
not, in their nature, technical. May I remind your 
readers of some of the results which arose directly from 
the acceptance of this ‘‘stream-line” theory of resistance. 

(a) The depth of vessels was increased; it being 
assumed that thereby, owing to increased fluid pressures, 
a more perfect ‘‘ stream-line” motion, and a correspond- 
ing reduction in the fluid resistance, would be got. 

(6) The Yacht Racing Association rules were altered ; 
a tax was put on beam, and, in the interest of speed, 
narrow and deep hulls were given to racing yachts. Sir 
Thomas Lipton can form some estimate of what this has 
cost him. hen he made his costly attempts to win the 
American Cup, the failures of prior challengers had forced 
oe fe Semana to “‘modify” the lines of his craft 
until they more nearly approached those of the American 
‘‘skimming dishes ;” but the modifications were grudg- 
ingly made; they were opposed to ‘‘ true theory ;” and, 
shortly before his last effort, I saw it stated in a 
yachting journal that the designer of Shamrock III. had 
“*successfully put back the clock;” meaning thereby 
that the displacement of that craft was somewhat lower 
than was that of Shamrock II. Sir Thomas Lipton’s 
experiences were, of course, comparatively unimportant ; 
he ventured his money, and lost. But what is to be said 
of Froude’s theory as applied to mercantile steamers, 
and to naval designing. In 1899, Sir W. White, then 
Chief Naval Constructor, referred, in a presidential ad- 
dress delivered at a meeting of the British Association, 
to Froude’s stream-line theory of resistance as being 
‘‘classics in the literature of the resistance and propul- 
sion of ships.” 

He also stated that, ‘if greater draught of water can 
be y= eg so much the better for carrying power 
and speed.” I forget how many scores of warships, in- 
cluding a Royal yacht, he designed ; speed was, of course, 
sought for in all of them, the limitations of dockyards and 
of harbours, and, in some cases, the depth of water in 
the Suez Canal, ay some limits upon bis efforts to obtain 
increased speed by giving ‘‘greater draught of water ;” 
otherwise I tremble to think of what extremities in 
draught might bave been reached by now. 

The ideal cruiser is long, narrow, and deep. The 
necessity for combining displacement with a large pro- 
vision for stability has, Semen A for the British tax- 
payer, given our battleships a relatively greater beam 
than that of a cruiser of corresponding displacement. 

Some little time since, ‘“‘ by a courageous stroke of a 
pen,” a very large number of warships were struck off the 
effective list. Those ships cost the British taxpayer 
some millions of money—their value is now that of scrap 
iron, or less, if any of them are built of steel. 

Very many millions of pounds have been expended in 
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roviding our Navy with cruisers; those vessels have, as 
Tines shown, been designed in accordance with Froude’s 
classics—i.¢., stability and buoyancy have been sacriticed 
in the attempt to obtain psc dai speed by increasing 
the draught. 

What will it cost the nation if it should now transpire 
that Froude’s theory introduced a ‘‘ fundamental fallacy,” 
and that new cruisers built with largely increased beam 
and reduced draught are found to give increased speed, 
combined with greater stability, buoyancy, and steadi- 
ness for gun-fire than is now got ? 

Shall we have another ‘‘ courageous stroke of the pen,” 
or will the responsible naval officials ‘‘ hasten slowly,” 
postpone the evil day, and thereby evade personal 
responsibility ? 

My impression is that Lord Kelvin should now have 
something to say on these matters ; and that he might, 
with advantage to the Empire, also discuss the theory of 
screw propulsion with those members of the Committee 
on Designs who are concerned with screw-designing. 

The situation in these matters is rather peculiar. Ad- 
miralty ship-designers hold that, for their purposes, 
water may be treated as being practically devoid of vis- 
cosity ; they therefore give great draught to their ships, 
and with narrow hulls seek to combine a full modicum of 
‘* stream-line motion ” with any required displacement. 
On the other hand, Admiralty screw-designers are com- 
mitted to the ‘tension theory” of screw propulsion, 
which necessarily assumes that, where the back of a re- 
volving screw-blade is concerned, water becomes a highly 
viscous fluid. 

Each of these departmental staffs keenly resent outside 
interference, and neither of them cares to admit errors. 
Both of them obviously cannot be right ; each of them 
can be proved to be wrong. What will now happen? The 
public look to the Lords Commissioners of the Admiralty, 
and to the Parliamentary Secretary, to safeguard and pro- 
tect their rights and interests. Will they now intervene in 
these matters? or will they allow investigation and inter- 
vention to be evaded under the pretext that “ highly 
technical” questions are involved? Such an argument 
has, within the knowledge of the writer, been successfully 
used in the past. This letter, from which technicalities 
have been deliberately excluded, may help to show what 
the acceptance of such an argument has already cost the 
country. Do the Lords Commissioners think that ship 
and screw designing alone are afflicted with “‘ fundamental 
fallacies” I coul — to an equally inexcusable error 
ina matter of scarcely less importance. 


Yours truly, 
March 7, 1905. P. MM. 6B. 








AMERICAN PUMPING-ENGINES. 
To THe Eprror or ENGINEERING. 

Srr,—From the report of the pois at the last 
meeting of the Institution of Mechanical Engineers, as 

iven in your issue of the 24th ult., I learn that Mr. John 

rr, in replying to the discussion on his 
above subject, put a question to me as follows:—‘‘ He 
would ask why Mr. Marks should doubt the correctness 
of American results, when he informed the meeting in 
the same breath that the triple-expansion engine at Leeds 
gave a duty of fully 1514 millions.” 

Will you kindly grant me space enough to say that I 
do not, and have not, doubted the fe ae inp or truthful- 
ness of the various gentlemen who kindly gave Mr. Barr 
their opinions concerning the duty of the engines made 
by them or under their charge. 

What I have said is that such statements as ‘‘duty 
about 160 millions,” and the like, cannot be accepted as 
authoritative records, such as were obtained in the cases 
to which I referred in the discussion—namely, Professor 
Unwin’s test of the Leeds engine, Professor Edward 
F. Miller’s test on the Riedler engine at Boston, U.S.A. 

Mr. Barr has given us a very useful paper, but whilst 
thanking bim for the trouble he has taken in the matter, 
it was right to point out that the figures used appeared 
to represent general statements, or expectations, rather 
than records of the duties given by the engines he re- 
ferred to. 

Yours truly, 
Epwarp ©. R. Marks. 

13, Temple-street, Birmingham, March 3, 1905. 








TESTS OF STEAM-TURBINE PLANT AT 
SHEFFIELD. 
To THe Eprror or ENGINEERING. 

Srr,—I am sending you some figures relating to the 
turbine plant at the new Neepsend generating-station of 
the Sheffield ration. 

The boilers generators have now been in regular 
service for about five months, and the comparison of the 
results obtained under actual working conditions with 
the trial tests made in the makers’ works and on site 
may be of interest to your reaJers. 

The turbo-generators—two in number—are of the re- 
volving-armature t: and specified to give an output of 
1500 kilowatts at to 2200 volts, 50 periods, two-phase, 
on inductive load, having a power-factor of 0.85, and an 
overload capacity of 10 per cent. for one hour, with :— 
Steam pressure se oe .. 190 Ib. at the stop- 


valve 
Superheat . 100 deg. Fahr. at the 
valve 


.. 1500 revs. per min. 


Temperature of circulating water .-60 deg. to 80 deg. F. 


With circulating water at 60 deg. F. 
” ” 70 ” 


80 ” 


per on the | —-——— 





The above figures do not include the air and circulating 
pumps, which are motor-driven from the station bus-bars. 
The exciters are direct-coupled to the turbine-shaft. 
Test of 1500-Kilowatt Turbo-Alternators for Sheffield Cor- 
poration, at Makers’ Works, without Vacuwm Augmentor ; 
November, 1903. 


At Stop- 


Valve. Steam Used per Hour. 


Vacuum in Inches. 

Speed. Revolutions 
per Minute. 

Load in Kilowatts. 


mosphere. 
Superheat. 


Pressure 
above At- 





Ib. peridg. F. 
. in, | 

115.6 143.0 

137.0 | 119.0 

160.3, 72.4 

128.5 | 125.3 


21,264 | 20.70 
12,820 | 24,02 


2,957.4 
27,855 | 17.61 





19,591.5 18,24 


0.90 | 
i he 111/453 21.58 


1500 | 529.90 Average pres- 
} sure drop, no 
| load to full 
} load, 3.15 per 
| | cent. 
148.7 | 38.4 0.00 | 2,878 


Test of Same Machines after Erection at 
Power-Station ; July, 1904. 


92.7 | 27.08 | 1500 1596.9 | 30,200 | 18.9 





| 

| 
131.0 | 123.6 | 27.5 
145.0 | 110.0 








Neepsend 


|Air and circu- 
| lating pump 
| motors used 
| 2.14 per cent 
| | of output. 

|Exciter _out- 
| put 0.52 per 
| cent. of total 
| output. 


179.8 | 


193.7 | 100.8 | 27.40| 1500 1611.4 29,590 | 183 
ep | 
After running for five months at 16 hours per day, six 
days a week, during which time the normal | has 
been about 1000 kilowatts during daylight and 1400 to 
1600 during the dark hours ore 11 p.m., an average 
was taken of ten weeks—November 20 to January 22— 
with the results shown in the following table :— 
| T 
At Stop-Valve. | weg ahead 


r 


Vacuum in Inches. 
Load in Kilowatts. 


per Minute. 
Kilowatt. 


Speed, Revolutions 
Pounds 





Ib. 
21,850 


deg. F. 
100 





27 1500 979 


The boilers are of the Stirling five-drum water-tube 
type, two in number, and connected each to its own tur- 
bine, with provision for connecting to a common steam 
main if requ.ced. 

The fuel, a low-grade slack, is gravity fed through 
pepniaynms into the hoppers of Bennis sprinkler 
stokers, the grates being fitted with the standard hollow 
bar and superheated steam jets by the same makers. 

Kach boiler has four furnaces, the air supply being 
induced, and heated by the flue gases on the Ellis and 
Eaves system, with some additions by the writer, which 
provide for asupply of heated air to the fire-bar inlets as 
well as to the front of the furnace and bridge. 

my specification for this steam-raising plant pro- 
vided :— 

1. That each boiler should be able to evaporate 
30,000 Ib. of water:per hour (from and at 212 deg. Fahr. ), 
assuming the calorific value of the fuel to be not less than 
13,000 British thermal units. 

2. That the full-load efficiency (30,000 Ib.) taken over a 
period of eight hours should not fall below 75 per cent. 

3. That the most economical load efficiency (25,000 Ib.) 
should similarly be not less than 80 cent. 

4. That the heating surface should be 6210 square feet. 

That the grate surface should be 72 square feet. 
Ratio of grate and heating surface 1 to 86.2. 


Test or WaterR-Tuse Borter aT NEEPSEND Works. 

(Duration of Test, Eight Hours; July, 1904.) 

1. Fuel a A = és Shireoaks engine 
slack. 


2. Calorific value, including 5.2 per cent. 
moisture .. be - o ‘is 

3. fn i et bee 

4. Average per hour 

5. Average weight of coal 
square foot of grate 

6. Total ash in eight hours 

7. perhour .. i 

> . and clinker per cent. 

0. 


11,886.7 B.Th.U. 
41,440 Ib, 
5,180 


per hour per 
ie + ee 71.9 


Total water ev: os as 
10. Water evaporated per hour. . ie & 
11. pon a4 a per square foot 
of heating surface .. od “e 3 
12. Total water evaporated from and at 212 
deg. Fahr. .. ” ~ kin tis 
13, Water evaporated from and at 212 deg. 
Fahr. per hour Ki 6 ay aes 
. Boiler pressure, average .. os - 
Temperature of steam at above pressure 
Temperature of superheated steam, 
average Se ws “e: 3 ; 
. Average superheat .. én sd 
Water per pound of coal, actual .. 





19. Water per pound of coal from and at 212 
deg. Fahr. .. oe ee “e - 

20. Factor of equivalent evaporation from 
— at 212 deg. Fahr., including super- 

t -" 


10,443 Ib. 


1.2196 
96.2 deg. Fahr. 
480, 


315 ~ 
15.2 per cent. 


21, Average temperature of feed-water ‘ 
22, - flue gases at fan 
23. ” heated air enter- 
24. Average OO, in flue 


25. Average draught at suction. in. 
26. Efficiency, including superheat 84.9 per cent. 


Costs at Neepsend Station Averaged over Ten Weeks. 


| 
| Coal. | Water. 


ce, Light, 


| Maintenance, 


Salaries and Wages 


per Unit. 


per Unit. 
Total Cost. 


Cost per Unit. 
Power for Auxiliaries, 


Oil Waste Stores per 
&c., Charged at 0.6d. 


Units Generated. 

Working Hours. 

Cost per Unit. 
Unit. 


Consumed. 


= 
s 


g 

$> 
7 
gm 
ig 


The plant is still in the makers’ hands, but experience 
with similar machines in the Sheaf-street Station does 
not lead me to fear any notable increase in the upkeep 
charges after the pouled of maintenance has expired. 


Yours Ts 
8. E. Feppen, Manager. 
The Sheffield Corporation Electric Supply Depart- 
ment, Commercial-street, Sheffield, March 6, 1905. 








_ “Hazei’s ANNUAL.”—The Brush Electrical Engineer- 
ing Company, of Falcon Works, Loughborough, have 
sent us a copy of ‘ Hazell’s Annual,” of 1905, with 
their own name stam on the outside, and with a 
sheet of illustrations of their manufactures bound in. 
This is a form of advertisement which is sure of, at 
least, one year’s life, and is appreciated by the receiver. 


_ Mexican Ports.—The works projected or completed 
in connection with Mexican ports have either involved 
or will involve an outlay of 95,292,047 dols. This is shown 
by the following recapitulation:—Works at Vera Cruz, 
20,704,782 dols.; ao and sanitary improvements at 
Vera Cruz, 2,676,357 dols.; edifices, warehouses, and 
Government hag | at Vera Cruz, 2,683,329 dols.; water 
supply of Vera Cruz, 1,503,651 dols.; works at Coatza- 
cos and Salina Cruz, including a railway across the 
isthmus not yet completed, 57,587,098 dols.; drainage and 
sanitary improvements at Coatzacoalcos and Salina Cruz, 
376,295 dols.; edifices on the Federal Government quays, 
warehouses, , at tzacoalcos and Salina, 2,662,156 
dols.; works on the bar at Tampico, 2,160,000 dols. ; .drain- 
age and sanitary improvements and water supply of 
ampico, 1,281,617 dols.; works on the bar at Tuxpan and 
reconstruction of the customs quay, 28,000 dols.; and 
works at Manzanillo, 3,628,762 dols. 


Exxcrric Coa.-Currers.—The introduction of electric 
coal-cutters into one of the pits in the Coalville district 
has led to negotiations between the owners and represen- 
tatives of the miners with a view to an amicable arrange- 
ment as to pri &c, Snibstone is the only pit in 
Leicestershire which is at present working electric 
cutters. The engine at the generating-station is by 
Messrs. Robey and Co., of Lincoln. It has two cy- 
linders, of 16} in. diameter, with a 30-in. stroke, and 
makes 100 revolutions per minute. The indicated horse- 
power is nominally 180, and the maximum is 250. The 
steam pressure at the stop-valve is 60 lb. There is 
a compound-wound dynamo of the six-pole type, with 
a working pressure of 500 volts and a current of 
250 amperes. The power is transmitted to the dynamo 
by a leather link belt, 22 in. in width and 80 ft. in 
length. The cable transmitting current from the switch- 
board down the shaft to the motor-room in the workings 
consists of two lengths, each of 450 yards, 37-14 S.W.G. 
These cables are taken down the shaft by mean; of 
wooden troughs to the motor-room, from which all the 
electric distribution underground is controlled. There 
are switches at various parts of the workings, by means 
of which current can be cut off; also fuse-boxes, which 
break the electric current in the event of an over-pres- 
sure. From the switchboard the current is conveyed 
by smaller cables to the coal-cutters. The two types 
of cutters used in the pit are Clarke - Stevenson 
rotary wi and the Cowlishaw, Walker, and Co. 
bar-cutter. motor is mounted on a steel frame, 
and the power transmitted to the cutter-wheel through 4 
smaller bevelled wheel, which works in a gear in the 
cutting-wheel. The diameter of the rotary or cutter- 
wheel is 4 ft. 6 in., and single and double cutters are fixed 
in theperiphery. The machine runson two rails and — 
itself along the face of the workings. The great advan- 

of cutters over manual labour can be seen at a glance 
when it is stated that 60 yards a shift is the average wor\- 
ing, against 6 ft. a day by manual labour. This, however, 
is not the only advantage, as at least 60 per cent. mure 
coal can be secured by the cutter than by manual labour fr 
the same ] of face, for the machine cuts through t!« 
underclay, while the men in “holing” have to cut \0 
waste a considerable portion of the seam. 
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RAILWAY 


INSPECTION MOTOR-CAR. 


CONSTRUCTED BY MESSRS. ALLDAYS AND ONIONS, LTD, 


INGINEERS, BIRMINGHAM. 








THE railway inspection-car illustrated above has 
recently been built by Messrs. Alldays and Onions, to 
the order of one of the leading British railway com- 
panies. It has a wheel-base of 6 ft., and is propelled 
by an Alldays petrol-engine, with a cylinder 4 in. in 
diameter with a 4-in. stroke, running normally at 1400 
revolutions per minute, and capable of easily driving 
the car at a speed of 30 miles per hour. 


of the car, and transmits its power to the rear driving 


wheels by means of the usual gear-box, universal shaft, | 
if s and one | 
reverse, the highest speed being obtained by means of a | 


and bevel gear. There are two forward speed 
direct drive from the motor. The driving wheels revolve 
on a fixed sleeve, forming the axle casing, so that the 
axle is relieved from the weight of the car and is 
under no strain beyond that of actually revolving the 
wheels, the hubs of which engage with a disc fitted to 
a square on each end of the axle. Both axles are 
mounted on half-elliptic springs carried by shackles at 
both ends, and correct alignment is maintained by 
means of radius rods attached to the main frame, 
which is made of light channel steel. 

The interior of the car is fitted up much more 
comfortably and handsomely than js usual in inspec- 
tion- cars. The driving and controlling levers are 
arranged to be operated from the rear seat, so that the 
chief inspector and his assistant in the front seat can 
have an uninterrupted view, and can give their entire 
attention to the examination of the line. Plenty of 
room is provided in the car for carrying tools, spares, 
and small articles of luggage ; and at the back of the 
car a further locker for luggage, luncheon-basket, &c., 
is provided. Handles are fitted by means of which the 
car may be lifted from the rails if required. 

The whole of the car has been made at the works of 
the Alldays and Onions Pneumatic Engineering Com- 
pany, Limited, at Birmingham, whose London show- 
rooms are at 20, Bucklersbury, near the Mansion House 
Station, where we understand that similar cars or 
chdssis may be seen. Other designs of railway-inspec- 
tion and gang cars are made by this firm both for narrow 
and wide gauges, and fitted with either 7 or 8 brake- 
horse-power single-cylinder or 10 brake-horse-power 
double-cylinder engines, according to requirements. 








BJORNSTAD’S BLOW-OFF COCK FOR 
BOILERS. 

We illustrate on this page a simple form of blow-off 
cock for boilers, which is now being rier ey 
Messrs. Newman, Hender, and Co., Limited, of Wood- 
chester, near Stroud, Gloucestershire. The cock is 
shown in two views, Figs. 1 and 2, the former being a 
vertical longitudinal section, and the latter a sectional 
plan. The following advantages are claimed for the 
cock :—(a) When shut, none of the working surfaces 
are exposed to the water in the boiler, and, therefore, 
no dirt or scale can be deposited on them, and 
there is no scoring of the faces, no leakage, and 
no stiffness of action; (b) the gland is compound, 
the stuffing-box being formed by a detachable part, 
which is bolted to the body of the cock, thereby 
enabling the packing to be renewed while the boiler is 
under steam. (c) There is a safety lock which pre- 
vents the key from being removed unless the plug is 
properly closed. It will be seen on reference to the 





The engine is | 
placed vertically underneath the bonnet on the front | 











illustrations that the advantage (a) is secured by 
cutting away the plug on the boiler side, so that its 
wearing surface does not extend beyond the wearing 
faces on the casing, the casing being enlarged in bore 


























beyond its faces, which extend no farther than the 
solid part of the plug, when the latter is closed. 

We understand that these cocks have been exten- 
sively used both on high and low-pressure boilers, and 
have proved very satisfactory. 








Co.iiertes AND Exxcrricrry.—The Home Secretary 
has sent out notice of a proposal to establish special rules 
at collieries as es the installation and use of elec- 
tricity in mines. The rules relate to generating stations, 
cables, switches, motors, electric locomotives, electric 
lighting, shot-firing, signalling, electric lighting of safety 
lamps, and exemptions. The rules are cual on the re- 
commendations of a departmental committee on the use 
of electricity in mines, and they have been agreed to in 
their present form by the Home + tary and the Mining 
Association of Great Britain. The Secretary of State 

ro) that the rules shall apply to all mines under the 
Boel Mines Act, whether using electricity at present or not. 





INDUSTRIAL NOTES. 


Tue Employers’ Parliamentary Council have prepared 
and issued some comments upon the et» legisla- 
tion affecting employers and workmen, as embodied in 
the Bills already issued. The first report deals with 
four Bills—namely, the Trade Disputes Bill, the 
Wages Board Bill, the Coal Mines Employment Bill, 
and the Steam Engines and Boilers (Persons in Charge) 
Bill.. The Trade Disputes Bill seeks to repeal the law 
of conspiracy in so far as it deals with or affects labour 
disputes ; to legalise peaceful picketing ; and to pro- 
hibit actions being brought against trade unions, or 
persons representing them, in the course of a dispute. 
As regards the latter, the employers say :—‘ Trade 
unions, like other bodies and individuals, should be 
answerable for the acts of their officials when such 
acts are within the scope of the officials’ authority.” 
On this basis the responsibility of the unions is limited 
to official acts by the unions or their officials, In the 
face of recent decisions in the higher Courts, it will 
be difficult to carry a measure which shall exempt the 
unions from such legal responsibility. As regards con- 
spiracy, the Act repealing the Combination Laws in 
1824 swept it away altogether ; but in the substituted 
Act of 1895 that particular section was omitted, and thus 
conspiracy was again made an offence at law, punishable 
with imprisonment. This Act was modified by the Trade 
Union Act, 1871, and by the Labour Laws, 1875. With 
respect to peaceful picketing, the Employers’ Council 
say :—-‘‘ To legalise picketing for purposes of peaceful 
persuasion would perpetuate a public nuisance and 

ive opportunities intimidation of a very obnoxious 
Kind, and one very difficult to punish, Peaceful per- 
suasion is already legal, provided it is carried on else- 
where than in the public highway.” The more reason- 
able trade unionists only demand that a workman, 
during a labour dispute, shall be able to argue and 
persuade as other citizens are able to do in the event 
of differences ; but the unruly want to add thereto 
compulsion by force of numbers. 

The Wages Board Bill seeks for the constitution of 
a board with power to fix a minimum wage which 
employers may pay to their workpeople—must pay, in 
fact, if such board be established. The Employers’ 
Council object to this. If a wages board may esta- 
blish and fix a minimum wage, why not a maximum ? 
The one seems quite as reasonable as the other. For 
six centuries wages were practically fixed by Act of 
Parliament ; the whole of such legislation had to be 
swept away in order to enable the working classes to 
acquire a voice in the regulation of wages; since 
which time they have progressed and prospered in 
every way. To substitute legal enactment for con- 
ciliation and arbitration is, or appears to be, a retro- 
grade step, as dangerous to the working classes as it 
would be obnoxious to the employers. ‘The Coal 
Mines Employment Bill is not the Kight-Hours Bill ; 
but it has in it a clause limiting the employment of 
males under eighteen years of age to eight hours per 
day. The employers object that this would enable the 
trade-union officials to interfere unduly with the coal- 
owners’ business, and thus to put pressure upon the 
owners when workmen object to the union policy 
of restriction of output. The objection to the Steam- 
Engines and Boilers (Persons in Charge) Bill is that it 
is wholly unnecessary and uncalled for, aud may work 
enormous injury and injustice to every employer in 
the kingdom using steam-power. The report of the 
Select Committee in 1901 is quoted to that effect, The 
professed object of the Bill is to prevent accidents ; 
in this surely employers are interested equally with 
workmen. The report of the Employers’ Council on 
these Bills is most moderate in tone, and will appeal 
to the more sagacious and temperate of the labour 
leaders. There is a craze just now for over-legislation. 
That legislation to regulate industry is needed in 
certain cases is conceded. The long list of Factory 
Acts, Mines Acts, and other Acts shows how essential 
it was to institute such legislation; but there is a 
danget of overdoing it—a danger as great to work- 
people as to employers. 


The industrial unrest in Russia seems to be spread- 
ing rather than abating. We hear of strikes ending, 
then of fresh outbreaks. As to the extent of these 
strikes, and of the enormous number of persons in- 
volved, we may never know the real facts. It is said 
that some 250,000 coal-miners are on strike in the 
Donetz coal basin alone. Indeed, strikes seems to be 
general, both in the large industrial centres and in the 
agricultural districts. The situation is dangerous to 
the stability of the Russian Empire ; that it will shake 
the dominion of the nobles is tolerably certain. For 
the first time in history the Tsar seems to realise 
the gravity of the situation. To a certain extent 
free speech has been conceded, and the workmen 
have been allowed to select their own spokesmen 
and to draw up and formulate their own demands, 
not in the way in which an earlier deputation was 
allowed to see the Tsar. At the great gathering of 
delegates held in the People’s Palace, the frst demand 
made was for the liberation of 3000 workmen who had 








326 


ENGINEERING. 


[Makcu 10, 1905. 








been arrested since January 22. Then followed the 
demands for the inviolability of person and domicile 
during the sitting of the Commission, liberty of speech 
for all concerned, right of delegates to discuss matters 
relating to their comrades, sittings of the Commission 
to be in public, uncensored reports to be published in 
the Press, all to be immune from police interference, 
and no speaker to be liable to punishment for his 
remarks. Appended to these eight demands was a 
declaration to the effect that unless they were granted 
the delegates would refuse to elect the fifty represen- 
tatives to sit on the Commission. In this formal 
statement of their case the delegates keep well within 
the scope of purely industrial matters ; general politics 
are excluded ; there is no reference to constitutional 
changes, no allusion to the massacres, nor to the 
punishments already inflicted, except in the case of 
the 3000 workmen now under arrest. The only point 
which caused an uproar was the reference the 
president to religious beliefs. This led to such dis- 
agreement that the sitting terminated in disorder. 
But all the points above given were endorsed by the 
gathering without dissent. 


The questions of Chinese labour inthe Transvaal, 
and the relative position of Kaffir labour and of the 
white man, constitute one of the stock subjects of 
Socialistic, industrial, and political controversy at the 
present time, and have done ever since the matter was 
tirst mooted, but more particularly since the ordinance 
for legalising the immigration of Chinese was passed. 
As yet there appears to be no real consensus of opinion 
upon the subject. On the one side it is declared that 
Chinese labour was essential because of the scarcity of 
native labour, and that the employment of white labour 
was contingent upon the total number of Chinese and 
of Kaffirs employed. One other statement was, and 
is, that the white man would not, or could not, or 
did not care to work in the mines. If the conditions 
in the mines are such as to endanger health and 
limb, the workers have a right to demand the same 
protection as is accorded in this country by the 
Mines Regulation Acts, which, as regards ventila- 
tion and other measures for safety, regulate employ- 
ment in mines. Mr. Balfour Browne, K.C., who 
went to South Africa last autumn in connection 
with the Johannesburg Water - Board Arbitration, 
has written a book, in which he sides generally 
with the views of the mine-owners. Others—some 
with wider experience in South Africa—wholly take 
sides with those opposed to Chinese immigration. As 
to the results of the ‘‘ experiment,” as it was called when 
the subject was firat mooted, there are strong differ- 
ences of opinion, and even ‘‘ the facts” so called vary 
according to the writer or speaker. In respect of 
the employment of white labour, the reports that 
reach us ‘indicate a sad lack of employment and acute 
distress in some districts. 


The report of the Amalgamated Society of Engi- 
neers states that the number of members declined 
from 96,106 at the end of 1904 to 95,922 at the end of 
January, 1905. This is nothing unusual, for at the 
close of every year a number of members run out of 
benefit, but they may not absolutely cease to be 
members, because many pay up arrears as soon as 
work becomes a little more brisk. The number on 
donation benefit was 5280 — previous month, 6455 ; 
on sick benefit, 2639— previous month, 2575 ; on 
superannuation allowance, 4784 — previous month, 
4900. The decrease in the number on donation benefit 
indicates an improvement in trade. The new overtime 
rule, carried only by 5924 against 3748, ros 
overtime in any district where members of the union 
are signing the vacant-book, or in receipt of benefit, 
has led to some confusion. The report points out that 
it is at variance with the working agreement with the 
federated employers. At present the new rule is said to 
be unworkable. Two very important votes are being 
taken; one ison the John Burns Wages Fund, from 
which for eleven years 100/. annually has been given 
to the Member for Battersea. The council has doubts 
whether the payment should be continued, so that the 
question is referred to the membere. The other is 
whether the society shall again be affiliated to the 
Trades Union Congress. The society ceased its con- 
nection in 1899, owing to a dispute with another 
union. The Parliamentary Jommittee took the matter 
up, and made suggestions, which the council of the 
engineers refused to adopt, with the full approval of 
the members. A — is ae —- to -o 
joining the congress. It is pointed out that the society 
ie affiliated to the General Federation of Trades and to 
the Labour Representation Committee, ‘‘ destined to 
voice the trade-union movement and its industrial and 

litical aspects.” The labour fund has been ex- 
Rausted, and a vote is taken for a levy. 


No. 3 of the Amalgamated Engineers’ Monthly 
Journal, for March, shows a further determination to 
take an independent attitude on political as well as 
on labour questions. It gives a good account of the 
Ruskin College at Oxford, opened for the express 





‘* the young and intelligent artisan 
who is prepa to devote his energies to the 
good of his fellow-men.” It is to be a trainiog 
college for those who will be the leaders of working- 
class opinion in trade unions, local bodies, and in 
Parliament. It is said that the undergraduates 
labelled it as ‘‘an educational sausage-machine for 
the turning out of labour agitators.” Well, if it be 
so, it will at least turn out a more educated class than 
those at the head of the labour movement. Whether 
they will be better leaders than the old stalwarts of 
the past remains to be seen. Co-operation and the 
unemployed are dealt with, as Peat. the latter, ina 
rather critical manner. But the most important con- 
tribution is on ‘‘ Labour and the Political Outlook.” 
The position of the Labour members in the House of 
Commons is dealt with on the lines of the recent deci- 
sion at the Liverpool Conference, as mere delegates of 
the Labour Representation Committee. The cost of 
living in America is given by Mr. George N. Barnes, 
the secretary ; an explanation is also given as to the 

John Burns Wages Fund vote. Russia in 
or social and political revolt, as well as certain 
phases of the political situation, are dealt with by a 
well-known journalist, a devotee of Tolstoy. Reviews 
also find a place in this new journal. There is also a 
special article on labour being a new force in politics, 
together with portraits and sketches of new Labour 
candidates. The ‘‘ Historical and Technical Element 
in Engineering” is also continued, which is important. 
The journal seeks to represent the best p of 
labour, but it has yet to learn the art as practised in 
America by the American Federationist and the Fire- 
men’s Magazine. 


purpose of helping 


The report of the National Union of Boot and Shoe 
Operatives is not of an encouraging nature as regards 
the state of trade. It appears that the northern 
centres are suffering most, the branch reports from 
which show that trade is bad, slack, or not improv- 
ing, and the council exclaim, ‘‘one wonders how 
our men can live.” It is said that the price of ‘‘ kips” 
is the main cause of the depression. New machinery 
of an improved type adds to the distress in places 
where the unemployed operatives ‘‘ are walking about 
in dozens.” Fortunately, disputes have been few and not 
important. The men are out at two factories. Copies 
of the newly-established ‘‘ Out-of-Work Fund Rules” 
have been issued separately, so that the members may 
know the conditions in force until the next conference, 
when, perhaps, they will be amended if found to be 
necessary. Some instructions are given as to payments 
to the unemployed. Reports are given of deputations 
to ministers on various subjects, and also copies of 
the four resolutions agreed to by the Labour Repre- 
sentation Committee’s Conference at Liverpool. There 
are also considerable reports on trade and other 
matters from the chief centres of the boot and shoe 
industry in England, Wales, Scotland, and Ireland. 


The Durham Miners’ Association’s monthly circular 
deals with a very important and complex question 
which has arisen in connection with the Conciliation 

. Itappears that a resolution was sent to the 
Council expressing a desire, if not a demand, for a 
minimum wage limit, which had, therefore, to be con- 
sidered by the Board. First of all, however, it had to 
deal with the question of wages, in view of the ascer- 
tained selling prices, and to fix the rate for the ensuing 
period. It was decided to let the rates of wages 
remain intact—the change in prices was not such as to 
allow of an advance, though the trend was in an up- 
ward direction. It was a cause for congratulation 
that there was no further decrease in wages, and some 
thought that an advance might have been conceded. 
As regards the wage limit, or minimum rate, the 
general secretary, Mr. John Wilson, M.P., cautions 
the members as to the proposed change. He argues 
that the question involves great complications, and 
— only to be undertaken after a very close and 
delicate inquiry. He reminds the members that the 
basis of the present arrangement was laid thirty years 
ago. Some change may have become necessary after 
the lapse of so many years, but any rash change might 
involve great danger. It seems that the resolution 
submitted to the Board demanded a minimum wage of 
30 per cent. above the standard, and the very life of 
the Conciliation Board was made dependent upon that 
concession, At the Board meeting the men’s delegates 
made the best of it, but the employers declared that 
they could not be a party to such an arrangement. 
There, fur the present, the matter ends; but it comes 
up for reconsideration in connection with the discussion 
on the relation of prices to » when the whole sub- 
ject will be laid before the members of the Association. 


General quietude distinguishes the iron and steel 
trades in the Midlands. t week’s market was well 
attended, but the business done was not great. It is, 
however, satisfactory to know that there are no signs 
of retrogression. Indeed, there is a spirit of hopeful- 
ness as regards the near future, as there appears to be 


a disposition to place orders, especially for best 
finished iron at the standard rates. 

In the Lancashire districts there is little change, 
but the tone on ’Change was better. The upward 
movement in warrants seems to indicate an accession 
of trade ; but fluctuations in warrants are not always 
to be relied upon. 


The report of the Amalgamated Association of 
Operative Cotton-Spinners indicates a great improve- 
ment in the state of trade, and refers to enormous 
profits being made during the last three months. But 
there are complaints on the part of the operatives, 
mostly as regards the quality of the staple supplied, 
the effect of which is toreduce wages. With the view 
of removing causes of complaint, an amendment to the 
Brooklands agreement is suggested. The report does 
not regard the recent amalgamation of the employers’ 
association as a hostile move, but suggests that the 
—- must strengthen their unions so as to be 
able to cope with the huge combination of employers. 

Some discontent has arisen among the card-room 
operatives at three Rochdale cotton-mills with respect 
to prices paid, and at two of them the winders have 

iven notice that they will cease work if the standard 
ist of prices is not adhered to. Doubtless the matter 
will be amicably settled. 


The South Wales miners’ stop-day case was again 
before the House of Lords on Friday last. The argu- 
ments of the counsel on both sides were on the subject 
of coercion. The respondents, in this case the colliery 
owners, contend that the pressure of the Miners’ 
Federation amounted to coercion, the other side that 
it did not amount to legal coercion. After the con- 
clusion of the arguments pro and con, the Lord Chan- 
cellor said that their Lordships would take time to 
consider their judgment. There are now, therefore, 
two important decisions to be given by the House of 
Lords—the Denaby Main case and the South Wales 
stop-day case above alluded to. 


The house and ship-painters at Aberdeen came out 
on strike last week for an advance in wages to a stan- 
dard rate of 8d. per hour, and an advance on the 
country rate paid. The trade is busy just now, pre- 
paring for the season. 


The railway employés in Italy by a vote of 14,000 
against 3900 have resolved on a general strike ; some 
8000 abstained from voting. A general strike of rail- 
wa. — is always a grave danger to the travelling 
public. 

The great coal strike in Belgium appears to have 
ended in the Liége and centre districts 3 in the Mons 
district the resumption of work was pretty gcneral 
ere the close of last week, and at Charleroi the men 
were returning to work in great numbers. 

‘The strike of quarrymen in the Leicestershire 
granite quarries is a strange one. The pieceworkers 
claim the right to work at such times as they think 
fit; the employers say that their irregular hours 
interfere with the day-workers, and that there can 
be no hardship in having regular hours of work. 
Surely this is reasonable. The union men think not. 


A big dockers’ strike seems to be threatened in 
Liverpool because one firm refuses to recognise the 
right of the Dockers’ Union to exercise control over 
the men to be engaged to work. The men seem to 
regard such action as an intention to reduce wages 
generally, especially as they allege that the firm in 
question has reduced the pay of their men. Whether 
the men generally will strike is not yet definitely 
decided. 





THE COMPLETION OF THE PANAMA CANAL.—Accordinz 
to the Engineering Review, the completion of the Panama 
Canal is now pretty certain to take place within the time- 
limit fixed by the Commission of 1889-1901, assuming that 
the canal is built with locks, and a summit level of from 
80 ft. to 90 ft. above the sea. The following facts regard- 
ing the equipment already ordered and partly delivered 
show this :—The plant includes 17 steam-shovels, with 24 
to 5-yard buckets, bought in the United States, and a 
14-yard French shovel, which has been repaired, 3 un- 
loaders and — - 4 earth - spreaders, 48 dump-cars, 
about 2000 French dump-cars, now undergoing repairs, 
500 steel flat cars, 3 stone-crushers, 25 steam-drills, 
2500 tons of new rails, about 175 miles of rails now in the 
isthmus, and 178,000 cross-ties. Basing an estimate of 
the progress on the steam-shovel capacity now installed 
and under contract, and assuming one bucket two-thirds 
full per minute for nine hours daily and for twenty days 
per month, the output in eight years would be 44,200,000 
cubic yards. The excavation for the Culebra Cut for the 
85-ft. summit level canal will call for the removal of 
43,000,000 cubic yards, and hence the plant already order« d 
may be ex to execute the cut within the eight-year 
period estimated by the commission. As it is said to be 
well known that all other parts of the canal can be built 
during the time required for the 85-ft. level cut, it 1s 
expected that the canal will be finished within the 





appointed time, 
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THE AMERICAN STEEL TRADE. 


A MOVEMENT was projected on the Great Lakes 
towards the end of January which must be viewed in 
retrospect to appreciate its full significance. It means 
that owners of vessels have grown tired of havin 
their property managed by unions, and are resolve 
upon a change. For the past three or four years there 
has been a gradual encroachment of union power until, 
a year ago, the owner was practically left without a 
personal representative aboardship. His property 
was absolutely managed while on the high seas by men 
who owed allegiance only to their own union ; and the 
situation was further aggravated, from the owner’s 
standpoint, by the fact that the various unions aboard- 
ship were frequently quarrelling among themselves. 
The Seamen’s Union controlled the wheelmen, watch- 
men, look-outs, and deck-hands, and was particularly 
jealous of its prerogatives. If a fireman was taken 
suddenly ill, no deck-hand could be asked to shovel 
coal. The Firemen’s Union controlled the firemen, 
oilers, and water-tenders, and would permit its 
members to do ro more than was set down in the 
card. The engineers found the firemen a bad lot to 
deal with, owing to the protection thrown about them 
by the Firemen’s Union. Trivial excuses were seized 
upon by the firemen to quit work. On the other hand, 
the engineers, controlled, in turn, by the Marine 
Engineers’ Beneficial Association, were extremely 
jealous of their rights in the after end of the boat, 
and were inclined to resent any interference from the 
master of the vessel. The practice of late years has 
been for the owner to appoint the engineer from the 
home office. This was regarded as a special distinction 
by the engineer, who construed it to mean that he 
was on a par with the master, and inclined, indeed, 
to believe himself supreme in so far as his end of the 
boat was concerned. It must be admitted that the 
engineer was supported in this view in two special 
instances, the first being that on certain boats he was 
paid more than the master, and the second, that on a 
special fleet, confidential orders were given to the 
engineer from the home office that actually superseded 
any orders the master might subsequently give. The 
owners, however, have paid for this folly. > turn the 
masters were controlled by the Masters’ and Pilots’ 
Association. On the Great Lakes the mate is the 
age and as two are carried on each steamer, it can 
ve seen that this association controlled the mates. 
The master, therefore, was really helpless aboard, be- 
cause he was subject to the dictates of his subordinates, 
and he was, moreover, quite aware of the favour that 
owners had bestowed upon certain departments of the 
boat. The situation of the owner, however, was grow- 
ing more complicated. A modern lake steamer repre- 
sents an investment of half a million dollars, and it is 
uot comfortable to feel that so expensive a piece of 
property is floating about without a personal represen- 
tative aboard. Therefore the owner was discontented 
and unhappy. 

Then came the masters’ and pilots’ strike, badly led 
and projected, without any real excuse, except that 
the union should be recognised. The mates were the 
leaders in the strike, and the masters were in it be- 
cause they were members of the mates’ union. Un- 
doubtedly the better class of masters regretted that 
they were forced to such an issue, and deplored the 
circumstances which had brought it about. The 
owners were not particularly concerned about that 
strike. It was an off year, trade was dull, and the 
movement of freight was likely to be slight. The 
lake trade is singular, in the fact that if it is not 
moved by vessels it is not moved at all. Therefore 
vessels lose nothing, but actually gain, by delaying 
the opening of navigation, for a late start is equiva- 
lent to a subtraction of tonnage. The owners per- 
mitted the season to advance into the middle of June 
without making the least effort to move their boats. 
The long delay wore on the masters, and the strike 
fell by its own weight. 

The masters have now seen the folly of belonging 
to a union, and the owners have repented of their 
past conduct in shearing the master of an authority 
vested in him by the Federal Government. This new 
order of things, or, rather, the restoration to the old 
order, was largely projected by Mr. Harry Coulby, 
president and general manager of the Pittsburg Steam- 
ship Company, the lake end of the Steel Corporation. 
In January owners and masters met together for the 
first time since some years and came to an under- 
standing. When the fleet starts out this spring, the 
master will be in charge of his vessel. Without unduly 
forcing matters, union help aboard ship will be dis- 
couraged. The masters of the Pittsburg Steamship 
Company have been instructed not to employ union 
mates. This was at a time when the mates thought of 
forming a union. Now the better class of mates want 


to be masters, and they recognise that it will be easier 
for them to attain that distinction without a union. 
The engineers are a sensible lot, and while they have, 
a8 an association, adopted a schedule of wages, they 
are not insisting upon recognition of their union, 
lowed to treat with the owners 


Their members are a 








as individuals, but are required to ask for the associa- 
tion’s schedule of wages. 

Nowhere in the world, indeed, is labour better 
treated than on the Great Lakes. Masters of vessels 
are paid 1950 dols. per year for vessels of the first 
class, 1750 dols. for vessels of the second class, and 
1520 dols. for vessels of the third class. These classi- 
fications are based upon tonnage. The full year’s 
salary is paid even though the season is rarely more than 
nine months long, and, of course, board is furnished 
during the time that the vessel is in commission. 

The engineers are upon a somewhat different foot- 
ing. They are employed by the month, and last year 
their wages were 150 dols. for vessels of the first class, 
125 dols, for vessels of the second class, and 105 dols. 
for vessels of the third class. Since last year, how- 
ever, a new flect of vessels has sprung into existence— 
the 10,000-ton type. These vessels are as large as 
ocean liners, averaging 540 ft. in length, four of them 
being 569 ft. long, and the engineers are trying to 
make a special class for them, with wages of 175 dols. 

rmonth. The big vessels, however, are as easily 

andled as ordinary vessels of the first class, and the 
owners of them are not disposed to allow the advance. 
Of course, very few owners are affected by this classi- 
fication and very little concern is accordingly mani- 
fested about it. 

No difficulty whatever is expected in dealing with 
the rank row | file of labour this year. The firemen, 
seamen, and cooks will probably get the same wages 
that they obtained last year, and will undoubtedly be 
employed through the executive committee of the 
lab Carriers’ Association, as formerly. But from 
now the vessel-owners will endeavour to eliminate 
unionism from aboard ship. 

Undoubtedly the business to be transacted on the 
Great Lakes during 1905 will be tremendous. Ore is 
in such demand that some of the largest concerns have 
practically no unsold ore on dock, and have disposed 
of very large amounts for 1905 delivery. The con- 
servative members of the trade are predicting a move- 
ment of 28,000,000 tons during the coming season, and 
a few place the figure as high as 30,000,000 tons. 

In 1902 27,500,000 tons were handled in a season 
that was poor, and it was estimated that with normal 
despatch the fleet then in existence could have readily 
handled 35,000,000 tons. Since then the carrying 
capacity of the ore fleet has been greatly enlarged, 
and during the coming season it will be amplified by 
the largest carriers ever constructed on the Lakes. 
The season will undoubtedly be a very busy one, and 
its blessings will be widely disseminated through a 
hundred industries which depend upon it. 

Lake Superior ore figures have now been completed 
for 1904. The shipments by lake during the yeur 
were 21,226,664 tons, to which must be added an all- 
rail movement of 596,175 tons, making a total ship- 
ment of 21,822,839 tons, as compared with 24,289,878 
tons in 1903, 27,571,121 tons in 1902, and 20,593,537 
tons in 1901. 

With the shipments of 1904 the Mesabi range 
outstrips all of the others, including the old Mar- 
quette, in actual shipments. This range was dis- 
covered thirteen years ago, but it is the giant of 
them all. Mining in various parts of it is merely 
the simple process of shovelling, and it therefore 
renders itself naturally to a prodigious output. The 
shipments of the ranges to date are : — Mesabi, 
78,796,357 tons ; Vermillion, 22,020,718 tons ; Gogebic, 
43,129,473 tons; Menominee, 49,071,986 tons; Mar- 
quette, 72,590,112 tons; a grand total of 265,696,359 
tons. 

The Steel Corporation’s shipments last year were 
11,197,743 tons, or 51.3 per cent. of the whole; in 
1902 it shipped 16,136,787 tons, or 58.5 per cent. of 
the whole. The 1902 movement was, as is well known, 
an abnormal one, and was evidently caused by the 
policy of the Steel Corporation to have an abundant 
surplus on Lower Lake docks. 

It is officially reported that the rail-mill of the Lake 
Superior Corporation at the Sault is filled with orders 
to next October, with a tonnage of about 100,000 tons, 
placed by various Canadian lines, chiefly the Govern- 
ment, the Canadian Pacific Railroad, the Grand Trunk, 
and the Canadian Northern Railroad, Orders are pend- 
ing that will maintain the works full into 1906. It is 
further stated that the Canadian Pacific Railroad has 
withdrawn from the position that good rails cannot be 
made in Canada, and has placed an order for 25,000 tons 
of 80-1b. rails, with more under contemplation. There 
is no question that in Western Canada, in points that 
can be advantageously reached from Lake Supcrior, 
there will be for many years a large and growing 
market for rails and yo forms of steel. The whole 
region west from Winnipeg to the Rocky Mountains 
is now in the condition of the States of Minnesota 
and the Dakotas in 1880, when the development of 
wheat-growing on a large scale wag:in its infancy 
there. There is no industry into which a railroad can 
build from which the returns will be as quick as one 
in which wheat is a main crop. A new road bringing 
in, for its initial freight, seed wheat and farming im- 
plements with which to turn over the virgin soil, will 





in 90 days after be carrying away the first crop raised 
with the aid of those very implements. And the 
tonnage that comes from ‘a com tively small area 
of wheat land is so large and consists of so valuable a 
freight that the railroad may be earning large profits 
almost at once. 

The report of the United States Steel Corporation 
shows that it earned 21,458,754 dols. during the last 
quarter, ending December, and 72,932,277 dols. for the 
year. The sum set aside for depreciation is 12,493,317 
dols. The interest on bonds is 27,568,292 dols., the 
preferred dividend is 25,219,676 dols., leaving a total 
net surplus for the year of 6,066,850 dols. Additional 
sums are set aside for bonuses and adjustment of in- 
ventory valuations, amounting to 1,135,029 dols., 
leaving 5,090,615 dols. as the net undivided profit. 

In studying any presentation of earnings of the 
Corporation it must be borne in mind that they are 
not the figures which would be prosented by an ordi- 
nary association. Owing to its peculiar make-up, and 
the system of accounting adopted, the Steel Corpora- 
tion deducts, before arriving at ‘‘ net earnings,” the 
interest paid on some 115,000,000 dols. of bonds of 
subsidiary companies, yet awaits the arrival of net 
earnings before making deductions for sinking funds 
against these same subsidiary bonds. As the sub- 
sidiary bond interest amounts to not less than 
5,750,000 dols., the real earnings of the Corpora- 
tion were not 72,932,277 dols. for the year, but 
about 79,000,000 dols. Accordingly the balance of 
undivided profits at the end of the year—5,090,615 
dols.—constituted only 6.4 per cent. of the total earn- 
ings, while depreciation, sinking funds, interest, and 
dividends involved more than 93 per cent. Such a 
proportion is not usually regarded, as permissible with 
a manufacturing company. Even on the assumption 
that the various reserve accounts are ample, the pro- 
portion cannot be considered otherwise than as dis- 
quieting ; but there are reasons why such an assump- 
tion is not justifiable. It is doubtless the fact that 
when it became apparent, in the last quarter of 1903 
and the first quarter of 1904, that the earnings rate 
had dropped so greatly, there was a strong faction in 
the directorate in favour of either passing or reducing 
the preferred dividend, and that it was only because 
of the expectation of a large increase in earnings that 
the dividend rate was left undisturbed. That these 
hopes were scarcely justified is apparent. There was 
a substantial increase in the second quarter, but the 
third quarter showed a slight decrease from the 
second, and the fourth only a slight increase ; yet the 
third and fourth quarters were helped largely by the 
earnings of the ore roads at the head of the lakes, 
which had earned little in the first two quarters, 
and will earn practically nothing in the present 
quarter, which, not having this aid, can hardly show 
any great increase in ve so that altogether the 
realisation of the increa earnings, on which the 
continuation of the preferred dividends was presumably 
based, is still quite in the future. 

Altogether, it can be frankly said that the hopes 
of the United States Steel Corporation must depend, 
not upon the showing made for the year 1904, or even 
for the year’s closing quarter, but upon a further 
improvement in its business, 








Tne Hoiporn AND Finspury Execrricat EXxuisition, 
—This exhibition, the promotors of which are the County 
of London Electric Supply Company, Limited, is to be 
held at Nos. 118 to 122, ny E.C., from March 20 to 
April 5, both inclusive. The applications for space have 
largely exceeded all expectations, and the list of ex- 
hibitors contains the names of over sixty firms, among 
whom are a number of leading manufacturers and con- 
tractors. 





Licht ARGENTINE Rai_ways.—A commencement is 
engeten to be made this year with the construction of 
light Argentine railways. The concession under which 
construccive operations are to be begun was granted by 
the Government of the province of Buenos Ayres to Mr. 
J. D. Cilley at the close of 1897; but difficulties have 
hitherto been experienced in raising the necessary capital. 
By the terms of the concession, the provincial Govern- 
ment has the right to intervene in fixing tariffs when the 
net revenue exceeds 8 = cent. on the invested capital, 
but not sooner. The Government may expropriate the 
railway at the expiration of 20 years from the date of its 
being opened for traffic. The line is to be taken upon a 
valuation fixed by arbitration with 20 per cent. added. 
It is not to be considered obligatory to fence the line or 
to place cattle-guards upon it, except at points at which 
the provincial Government considers that special precau- 
tions should be taken. The line about to be commenced 
is to bear the name of the Buenos Ayres Central Railway; 
it will be 325 miles in length, and will have a 3-{t, 4-in. 

uge. It will start from South Barracas, and run in the 

irection of 9 de Julio, and it will run thence to Carhué, 
between the western and southern systems. The plans 
are expected to be ready in three months. There will be 
45 stations on the new line, which will be built by 
Messrs. Cilley and Co., and Messrs. J. White and Co., 
London. It is proposed to apply to the provincial 
Government for power to construct certain extensions 
and branches, which, if sanctioned, will have an aggregate 
length of about 312 miles, 
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CURRENT RAILWAY CONSTRUCTION. 


In view of the check which railway enterprise has un- 
doubtedly sustained through the competition of electric 
tramways and motor-cars, there is less activity observ- 
able in new construction ; but at the same time, con- 
struction operations are by no means Wholly suspended. 
Attention is being especially given to ne works, 
the establishment of new light lines, and the develop- 
ment of road motor-car services. The Great Eastern 
Railway has brought into operation a light line, 84 miles 
in length, between Kelvedon, Tiptree, and Tollesbury ; 
and an experiment which the. Great Eastern Railway 
directors made in running road motor-cars between 
Lowestoft and Southwold having proved successful, 
the directors have ordered.10 more cars, which will be 
run in suitable districts in connection with the general 
service of the Great Eastern Railway system. TheGreat 
Central Railway is proceeding with works for widen- 
ing its line between Ardwick and Hyde Junction, and 
a reverse curve from the main line to the Stalybridge 
branch at Guide Bridge has been brought into opera- 
tion. Fair progress has been made during the last 
six months with the various sections of the line which 
the Great Central Railway Company is constructing 
between Neasden and Grendon Underwood ; and the 
erection of stations at Wembley, Harrow-road, and 
South Harrow has been commenced. Stations on the 
Princes Risboro’ and Grendon Underwood section are 
also under construction. Bridges and permanent-way 
upon the Shireoaks and Laughton extension (Great 
Central and Midland Railways) have been com- 
pleted, and the line will be shortly available for 
traffic. The expenditure made in the course of the 
past half-year upon the Neasden and Grendon Under- 
wood lines was 74;874/. The works in connection 
with the Great Northern, Piccadilly, and Brompton 
line between King’s Cross and Finsbury Park, which 
were commenced in September, 1902, and all the 
tunnels under the property of the Great Northern 
Railway Company, are now completed. The expendi- 
ture made to the close of last year upon the Great 
Northern Railway loop line between Enfield and 
Stevenage was 82,698/. The Great Northern and City 
Railway had entailed an outlay of 409,169/. upon the 
Great Sects Railway Company to the same date, 
and the station at Finsbury Park for the Great 
Northern, Piccadilly, and Brompton Railway had 
involved a further outlay of 108,705/. 

Various new lines which the Great Western Railway 
has under construction, including the Castle Cary and 
Langport, the Clarbeston-road and Letterston, the 
Grafton curve near Savernake, and the Saltash and St. 
German’s deviation, have been well advanced during 
the past half-year. The Cheltenham and es 
line has been opened by the Great Western Railway 
Company to Winchcombe, and works in connection 
with the Bristol Harbour lines have made good pro- 

ress, As regards the future, a contract has been 
fet by the Great Western Railway Company for the 
construction of a loop line at Berkeley-road to connect 
the Severn and Wye joint line with the Midland 
system, and, by means of running powers over the 
latter, with the Great Western Company’s South 
Wales and Bristol direct line. Contracts have also 
been let for a curve between Athelney and Durston 
to improve the connection between the Castle Cary 
and Langport line and the Bristol and Exeter section 
of the Great Western Railway, as well as for a line 
from Garnant to the Gwaun-Cae-Gurwen collieries. It 
has been further determined by the Great Western Com- 
pany to proceed with the construction of the Landore 
loop. certain Swansea lines, and the Avonmouth and 
Filton line, as well as the authorised Birmingham and 
North Warwickshire line. The Truro and Newquay 
section of the Great Western Railway has been opened 
for traffic. 

The widening of the Lancashire and Yorkshire Rail- 
way at Manchester, between — Millgate and Lower 
Tebbutt-street, has been opened for traffic. The Lan- 
cashire and Yorkshire Railway has also been widened 
between Kirkdale and Walton Junction, and the Kirk- 
dale tunnel has been opened out. Upon its Dearne 
Valley Junction lines the Lancashire and Yorkshire 
Railway has completed the earthwork, about half the 
permanent-way has been laid, and it is expected that 
the line will be finished in the course of March. 
Nearly two-thirds of the wi'lening of the Lancashire 
and Yorkshire Railway at Bullfield, Bolton, have 
been completed. Of another widening of the Lan- 
cashire and Yorkshire Railway between Hebden 
Bridge and Luddendenfoot about five - sixths of 
the contract have been completed, and the perma- 
nent-way is being laid. Works carried out by the 
Lancashire and Yorkshire Railway in connection 
with the extension of the Live 1 Overhead line 
to Seaforth have also been completed, and the per- 
manent-way is being laid. Another widening of the 
Lancashire and Yorkshire Railway, between Orrell 
and Pemberton, has been finished, and good pi 
has been made with another widening, between Kirkby 
and Rainford Junction. 

The most important works which the London, 





Brighton, and South Coast Railway has in hand 
are the improvement of the Victoria Station and 
its approaches, and the widening of the main line 
between Earlswood and Horley. The expenditure 
made during the past half-year in connection with 
the Victoria Station and the widening of the line 
between Victoria and Battersea was 97,470/. Main 
line widenings between Earlswood and Preston 
also involved an outlay of 36,383/. The directors 
of the London, Brighton, and South Coast Rail- 
way have decided, upon the recommendation of 
the company’s consulting electrical engineer, to 
carry out a scheme of electrification on the South 
London line from Battersea Park to Peckham Rye ; 
the electrification will be upon a system presenting 
some novel features, and the results will be interest- 
ing, and may have an important bearing upon the 
future working of the company’s traffic. The London, 
Tilbury, and Southend Railway is proceeding with 
the widening of its line between the point of junction 
with the Whitechapel and Bow Railway at Campbell- 
road, Bow, and Barking; and it is also proposed to 
adapt the section for electrical traction. The London 
and North-Western Railway is proceeding with widen- 
ing works between Euston and Camden. Goods and 
coal stations are also being extended between Willes- 
den and Sudbury and Wembley. Additional siding 
accommodation has been brought into use at Northamp- 
ton (Castle) station. Operations have been continued in 
connection with widening works for an additional down 
line on the Trent Valley section between the north end 
of Rugby station and Brinklow. A viaduct at Wilms- 
low, comprising eleven spans, is in a forward state. 
Works between Heald Green and Didsbury having 
been completed, the remaining sections of the line can 
be proceeded with, and a contract for their execution 
has been let. At Garston a viaduct has been con- 
structed for new coal-shoots at the North Dock, and 
arrangements will shortly be made for proceeding 
with the works for a new South Dock, A new up 
loop line at Clifton and Lowther, on the Lancaster and 
Carlisle section, is approaching completion. Works 
on a short branch line at Brynmawr, which are being 
constructed jointly with the Great Western Railway 
Company, have reached an advanced stage, and pre- 
parations are being made for proceeding with the 
laying of the permanent-way. 

The Midland Railway has brought its Newlay and 
Calverley widening into operation; a further ex- 
tension to Kirkstall has also reached a forward stage. 
Certain West Riding lines are approaching comple- 
tion as far as Dewsbury ; little earthwork and bridge- 
work now remains to be done, and one-third of the 
permanent-way has been laid. A new station for 
the Midland Railway at Nottingham has been com- 

leted, and the Melton widening has been opened 
or traffic. Further widening has been completed 
between Finchley-road and the Welsh Harp. The 
North-Eastern Railway has made good progress with 
its new bridge over the Tyne. A contract has 
also been let by the North-Eastern Railway for 
the construction of a bridge over the Wear at 
Sunderland, and work has been commenced. Altera- 
tions to the Paragon Station at Hull are still pro- 
ceeding ; a portion of the station has been opened for 
traffic. The North Staffordshire Railway has made 
satisfactory progress with the construction of the 
Leek, Caldon w, and Hartington Light Rail- 
way, and it is expected that the line will be 
opened for traffic during the present half-year. The 

rincipal work which the al grata Railway has 

had in hand has been a widening between St. John’s 
and Orpington. The widening, which will be com- 
pleted and brought into use during the current half- 
year, involved an outlay of 61,249/. in the past six 
months. Further widening of the London viaduct of 
the South-Eastern Railway was also attended with 
an expenditure of 14,349/. The widening of the 
Spa-road Station and additional lines is virtually 
finished ; this work will complete the whole of the 
widenings undertaken by the South-Eastern Railway 
between London and New Cross. 

With respect to new works on hand in Wales and 
Ireland, the Barry Railway Company’s Brecon and 
Merthyr extension has been opened for goods and 
mineral traffic, and by arrangement with the Brecon 
and Merthyr Railway Company, Barry locomotives 
have now access to collieries on the Monmouthshire 
side of the Rhymney Valley. This Brecon branch 
involved an outlay on capital account during the past 
half-year of 95,168/. A Bill has been Rede te 
Parliament by the Rhymney Railway Company seekin 
powers, inter alia, for the construction of a series o 
railways from its recently-completed viaduct in the 
jn pe! Valley to form junctions with the London 

North-Western and Great Western systems. The 
heaviest outlay on capital account made by the 
Taff Vale Railway during the second half of last 

was 21,880/., for ti and roads at Penarth 

k. The Great Northern of Ireland Railway 
has been proceeding steadily with its Ballyroney 
and Castlewellan line. The Great Southern and 
Western (Ireland) Railway has just completed its 





Goold’s Cross and Cashel branch, which involved an 
outlay during the past six months of 15,0867. The 
Midland Great Western Railway (Ireland) has no new 
works in hand. 








CATALOGUES. 

THE Kennicott Water-Softener Company, 29, Great 
St. Helens, London, E.C., have sent us a copy of their 
pamphlet describing their tipping-box type of water. 
softener ; this apparatus is particulurly suitable in plants 
of comparatively small capacity. 

Circular No. 6, issued by Messrs. Chambers, Scott, and 
Co,, Motherwell, describes the modern electric winches, 
of which they have made a speciality. These are built 
in sizes to lift from 1 to 5 tons. 

Messrs. George Richards and Co., Limited, Broad- 
heath, near Manchester, illustrate in a new catalogue 
the various machine-tools they build. These comprise 
a variety of planing, drilling, boring, turning, and scarf- 
ing machines, pattern-making machinery, air-compressors, 
and sand-blast _ 

Richardson’s Machinery Gazette, No. 71, for January, 
issued by Mr. R.J. Richardson, Baskerville-place, Broad- 
street, Birmingham, contains a list of a number of gas and 
oil-engines, steam-engines and boilers, machine - tools, 
and various apparatus which are for sale. The prices are 
given in each case, together with general data. 

Messrs. John Fowler and Co., Limited, electrical engi- 
neers, Leeds, have published an illustrated sheet showing 
their switchboards, fuses, and switches. 

We have received from the Electric Heating Company, 
3, Holborn-place, W.C., a copy of their catalogue of 
electric heating and cooking apparatus and utensils. All 
these articles are manufactured in England ; the prices of 
heaters, stoves, &c., are given, together with dimensions, 
heating capacity, and current consumption. 

An interesting book, No. 15, has been issued by the 
Chain-Belt Engineering Company, of Derby, describing 
their elevators for grain, seeds, sugar, chemicals, coal, 
ores, stone, &c. A very large number of views, repro- 
duced from Fem. illustrate the application of 
conveyors and elevators ; these views would cover almost 
all uses to which such apparatus can be put, and afford 
a proof of the experience gained by the company in this 
speciality. 

Brooke’s automatic boiler-feed regulators and new 
steam-trap form the subject of lists Nos. 69 and 73, recently 
issued by Messrs. Holden and Brooke, Limited, Sirius 
Works, West Gorton, Manchester. The working, loca- 
tion, and advantages of these fittings are carefully illus- 
trated and described. 

We have received from the Consolidated Pneumatic 
Tool Company, Limited, of 9, Bridge-street, S.W., their 
circular No. 9 of pneumatic hammers and rock-drills. 

The Riehlé Brothers Testing-Machine Company, 1424, 
North Nine-street, Philadelphia, have issued their sup- 
plementary sheets for catalogue A, giving illustrated 
descriptions of their various machines and appliances for 
same. The data cover tensile, torsional, and impact test- 


ing. &c. 

The Mirrlees Watson Company, Limited, Glasgow, 
the well-known makers of sugar machinery, water-distil- 
ling and condensing machinery, illustrate in their general 


catalogue C 3 the various ty of condensing plants 
they have put down, and dontietee conditions for which 
each type is most suitable. The same firm have issued 
an illustrated leaflet giving a description of a surface- 
condensing plant they have put down at the flax-mills of 
Messrs. Birkmyre Brothers, of Calcutta. This consists 
of two vertical condensers, with the necessary pumps, 
each condenser being connected to a Westinghouse turbo- 
generator of 1500 kilowatts. 

The Nicholson Tool Company, Newcastle, have sent us 
a copy of their catalogue of standard hand-power welding 
and forging machines; these machines take bars from 
1 in. to 6 in. in diameter, and are found convenient for 
welding locomotive fire-boxes and for obtaining a variety 
of shapes in bars. 








BremEN.—A proposal has been submitted to the Bremen 
Senate for a 34 per cent. loan for 1,200,000/. to be applied 
to the construction of canals and maritime works, as well 
as to lighting the town. 


Lieut Raitways Act, 1896.—The Board of Trade have 
recently confirmed the following order made by the Light 
Railway Commissioners:—Mid-Suffolk Light Railway 
(Halesworth Deviation) Order, 1905, amending the Mid- 
Suffolk Light Railway Order, 1900. 


LINCOLNSHIRE IRnonxn-Makinc.—The Redbourn Hill 
Iron and Coal Company have sold their blast-furnace 
lant at Frodingham, to Messrs. Monks, Hall, and Co., 
arrington, who intend to remodel the whole works, and 
also to build steel works similar to those of the Froding 
ham Iron and Steel Company. 


Rattways 1x Evrorg.—The following countries had 
upwards of 6250 miles of completed railways in operation 
at the commencement of 1904:—Germany, 34,016 miles ; 
Austria and Hungary, 24,261 miles ; Spain, 8657 miles ; 
France, 28,266 miles ; Great Britain and Ireland, 22,5%2 
miles ; Italy, 10,024 miles; Russia, 31,346 miles; and 
Sweden, 7742 miles. While the increase in the extent of 
Euro ilways was 2707 miles in 1903, the corre- 
sponding increase in 1902 was 3161 miles; and in 1901, 
4336 miles. Sweden would appear to have the largest 
proportionate railway accommodation of any country 
in Basees, having 1 miles per million inhabitants. 
Luxembourg had 1225 miles per million inhabitants: 
Denmark, 806 miles ; and Switzerland, 775 miles ; France 
ranked fifth with 725 miles per million inhabitants. 
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A HIGH OR LOW TEMPERATURE 
ALARM.* 
By Horace Darwin, M.A., F.R.S. 

Tne apparatus described below gives an alarm when 
the temperature of a thermometer placed in any desired 
position rises above or falls below some definite point. 
We will suppose the instrument is arranged to give the 
alarm fora rise of temperature, and is placed in an oven. 

A resistance thermometer, consisting of a fine platinum 



































almost any distance from the bridge without introducing 
any error due to the change of resistance of the leads from 
the alteration of their temperature. An adjustable resist- 
ance is shown at R; it is made equal to the resistance of 
the platinum coil of the thermometer at the temperature 
at which the alarm is to be given. The resistance is gra- 
duateid and marked in temperatures, and the easy and 
rapid power of altering the alarm temperature is of great 
value in many manufacturing pavenpes. 

No current through the galvanometer when the 
resistance of the thermometer is equal to the resistance 
of R. If the temperature rises, the resistance of the 
thermometer increases, and the galvanometer coil will 
swing one way; and if it falls, the coil will swing the other 
way. his is the usual arrangement of bridge and 
galvanometer with platinum thermometers. The galva- 
nometer is of the usual suspended coil type, and the coil 
carries a fine long arm or boom ; thus the boom swings in 
a horizontal plane, and a small change of temperature 
makes its outer end move through a considerable distance, 
but it moves with very little force. The force isso small 
that the boom itself will not make electric contact with: 
certainty ; and if contact should be made, the force is not 


Fig. 2. 
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wire wound ona mica frame and enclosed in a tube, is 
placed in the oven. The range of these thermométers is 
very great, and the instrument can be set to give the 
wlarm at almost any temperature. The thermometer is 
connected to a Wheatstone bridge in the usual manner, as 
shown in Fig. 1. G is the galvanometer, B the battery, 
5S the two equal arms of the bridge, p the fine platinum 
wire of the thermometer, P, P, the leads taking the cur- 
rent to the thermometer, and C, C, leads of the same size 
and material as P; P,; a four-way cable contains the four 
leads P, P, C, C2, and leads to the thermometer. This is 
the well-known arrangement used by Messrs. Callendar 
and Griffiths and enables the thermometer to be placed at 
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sufficient to pull the metal surfaces apart again. Some 
plan had to be devised to overcome this difficulty, 

‘ig. 2 shows the arrangement adopted. A toothed 
wheal W is driven by a clock in the direction of the 
arrow at a speed of one turn per minute. The time- 
keeping qualities of the clock are of no importance, and 
the form used is a strong spring-driven movement, with 
a balance-wheel. The boom of the galvanometer is a fine 
brass wire, and as in Fig. 2 we are — ay along its 
length, its end will appear as a small circle. It is shown 
in two positions, A, and Az. When the oven is too cold, it 
will be at Aj, pressing against the rod V, which pre- 
vents it moving too far to the right. As the oven gets 
hotter, it will press against V with less and less force ; 
and when the temperature has risen to the uired 
height, it will leave the rod and move to the left. hen 





Section G. 





it gets near the wheel, it is caught by a tooth and carried 


onwards and pressed against the arms gw completes 
a circuit and rings an electric bell. here are two 
arms t only one is shown, as the other is directly 
behind it ; one is on each side of the wheel. These arms 
are insulated from each other, and can turn about their 
lower ends M ; they are pulled to the right by two springs, 
one of which is shown at T, and are prevented moving 
too far to the right by pins Q. As the wheel rotates, 
these levers press against, and are well rubbed by, the 
boom, keeping the surfaces clean and insuring con- 
tact. e electric bell rings for 30 seconds, and sto) 
when the boom is clear of the levers. A little later t 
boom is freed from the wheel, and springs up to its former 
ition. If the oven isstill too hot, it will be caught again 
y the wheel, and the bell will ring for another 30 seconds, ° 
and this will go on till,the oven is cooler. It will be seen 
from the foregoing description that the end of the boom 
must be capable of moving up and down. The boom is 
fixed to a light horizonjal axis capable of turning in bear- 
ings fixed to the suspended coil of the galvanometer ; the 
boom is counterweighted, so that its end wants to fly 
upwards, and a stop is arranged so that it cannot move 
above the horizontal position. 
There is an interval of about five seconds after the 
boom ovine over and touches the wheel, and before the 
electric bell begins to ring. In nearly all cases this delay 
is a matter of small importance. 

If it is required to give the alarm when the tem : 
ture falls, all that has to be done is to reverse the leads 
from the bridge at the points where they join the galva- 
nometer. Sometimes it will be useful to give an alarm 
when the oven gets either too hot or too cold.’ This 
could. be done by two separate instruments ; a simpler 
method, however, is to remove the rod V and have 
in its place a second similar wheel to W (with its 
pair of levers) driven in the opposite direction by the 
samé clock. Two electric bells of different tones could 
be used, or one bell and two ordinary electric bell indi- 
cators, to show whether the oven was too hot or too cold. 
An automatic recording apparatus could be added, by 
means of which a record would e on a revolving 
cylinder covered by paper, marking the time when the 
oven became too hot or too cold. 

The apparatus could be modified so as to make it auto- 
matically regulate the temperature of the oven. The 
closing of the “‘ too hot” electric circuit could be arranged 
to reduce the supply of heat, and the closing of the ** too 
cold ” circuit could be arranged to increase the supply of 
heat. Fig. 3 is a reproduction from a photograph, and 
shows the general arrangement of the apparatus. 

The instrument was oun in action, and was made b 
the Cambridge Scientific Instrument Company, Limited. 








CANADA AND THE ExtreME East.—One of the Canadian 
Pacific Railway liners, the Empress of Japan, sailed re- 
cently from Vancouver for my Kong with a varied and 
interesting cargo. She carried, for example, 4000 sacks of 
Canadian flour consigned to Japanese ports. It is ex- 
pected that the exportation of Canadian flour to Japan 
will be larger than hitherto, and that heavy consign- 
ments will be taken out by each departing Oriental liner. 





Tue Unirep States Navy.—The Secretary of the 
United States Navy will open tenders in the course ot 
April for the traction of three scout cruisers, of not 
more than 3750-tons displacement each. The cruisers are 
to carry the most powerful ordnance of vessels of their 
class, and they are to have the highest speed compatible 
with good cruising qualities, and a widely extended radius 
of action. Their cost, exclusive of armament, is not to 
exceed 360,000/. each. The three vessels are to be named 
the Chester, the Birmingham, and the Salem. Their 
length between perpendiculars is to be 420 ft.; their 
breadth, moulded, 46 ft. 8 in.;. their displacement on 
speed trial is to. be 3750 tons; their mean draught to 
bottom cf keel: at trial displacement, 16 ft. 94 in.; their 
coal bunker -capacity, 1250 tons; their coal carried on 
speed trial, 475 tons; and their feed-water carried on 
speed trial, 50 tons. They will be built by contract at the 
discretion of the ey of the “ay? or they may be 
built in United States Navy yards. It was originally 
pro that two of the cruisers should be equipped 
with turbine engines, one of the Curtis type par the 
other of the Parsons type, while the third cruiser was to 
be fitted with regulation reciprocating engines. Efforts, 
however, to procure plans from turbine-builders, accom- 
panied by certain guarantees, have not ved success- 
ful, and it is now expected that all the three scouts will 
be equipped with reci ting engines. The maximum 
time allowed for completion is to be limited to 32 months 
if reciprocating engines are adopted, and to 36 months if 
turbines are adopted. Each scout is to have twelve water- 
tube boilers placed in three water-tight compartmente. 
The boilers will be of the Express type, and there is to be 
not less than 693 square feet of grate area and not less than 
37,080 square feet of water-heating surface. The working 
pressure is to 275 lb. Contracts have now been 
awarded for the armour-plate required for the United 
States battleship New Hampshire, and the two United 
States cruisers Montana and North Carolina. The 
Bethlehem Steel Company will furnish the armour for 
the battleship and one of the cruisers, or 5666 tons in all, 
as well as 94 tons of bolts and nuts for the three vessels. 
The Carnegie Steel Company will supply the armour for 
one of the cruisers—or 2161 tons. A t was sub- 
mitted by the Midvale Steel Company at7 dols. to 20 dols. 

r ton lower than the tenders sent in by the Bethlehem 

teel Company and the Carnegie Steel Company ; but 


it was not considered advisable to award an additional 
contract to the Midvale Company until that company had 
shown unquestioned ability to manufacture aod dliver 





armour-plates as arranged. 
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THE LAW OF MASTER AND SERVANT. 


Simpson v. Ebbw Vale Stecl, Iron, and Coal Company, 
Limitced.—-This case, which was heard in the Court of 
Appeal on January 20, raised an important question as to 
the meaning of the term ‘‘ workman” as used in the Act. 
The.applicant for compensation was the widow of the late 
certificated manager of the Prince of Wales Colliery, 
Monmouthshire, which was one of the collieries owned by 
the respondents. The deceased was paid a fixed salary of 
4001. a year, payable monthly, and he had a house found 
for him, rent free, and a free supply of house coal. His 
duties frequently took him underground into the mine, 
but he did no manual labour. On December 4, 1903, he 


was in the mine, and he went to investigate a fall of roof, | PU 


when it was alleged that he met with an accident which 
resulted in his death. He had been appointed as manager 
under the provisions of the Coal Mines Regulation Act, 
1887, which required a manager to be appointed for each 
coal-mine. The respondents also had in their employment 
a general mining manager, who had the general control of 
all their mines, including the Prince of Wales Colliery. 
‘The County Court judge held that the manager was not 
a workman ‘within the Workmen’s Compensation Act, 
1897, and that therefore his widow was not entitled to 
compensation under the Act. The applicant appealed. 
By section 7, Sub section 2, of the Act, ‘‘‘ workman’ 
includes every person who is engaged in an a 
to which this Act applies, whether by way of manual 
labour or otherwise, and whether his agreement is one of 
service or apprenticeship or otherwise, and is expressed or 
implied, is oral or in writing.” 

Mr. 8. T. Evans, K.C., and Mr, Sankey appeared for 
tho applicant ; Mr. Ruegg, K.C., and Mr. Parsons were 
for the respondents. 

After a protracted argument, the Court dismissed the 


appeal. 

Pin the course of his judgment the Master of the Rolls 
said that it was necessary to remember that the Work- 
men’s Compensation Act was intended to amend the law 
relating to compensation to workmen which was to be 
found in certain then existing statutes. It was obvious 
that the standard which the Legislature intended to set 
up was that the are person to whom the Act was to 
be applicable was to be a workman. The question was 
whether, although the Act gave an extended meaning to 
the word ‘‘ workman,” they were-bound to extend it so as 
to include # person whom no one of ordinary common- 
sense would call a workman unless he was forced to do so 
by an Actof Parliament. For instance, were they bound 
to extend it so as to include the solicitor to a railway 
company or the agent of a large estate? Did the Act 
itself give any indication as to how this question was to 
be answered’ When it was read through step by step, 
the scheme of it seemed to be to confer a benefit on those 
whom any ordinary person would call a workman. The 
Act appeared to deal with persons who were not supposed 
to have any great share of emoluments, and who were not 
in « position to make careful provision for themselves. 
He thought there would be no good sense in extending it 
to persons drawing good salaries and occupying higher 
positions in life. It was difficult as a matter of law to 
draw the exact line which divided the two classes, but it 
was not difficult to decide on which side of the line any 
particular case stood. Sub-section 2(a) of Section 1 con- 
tained the following provision :—‘‘ The employer shall not 
be liable under this Act in respect of any injury which 
does not disable the workman for a period.of at least two 
weeks from earning full wages at the work, at which he 
was er Did that apply to a person who had a 
salary of 400/. a year and the use of a house? It did not 
seem to him to be addressed to the pu: of dealing with 
such a case. By Clause 1 ()) of the first schedule to the 
Act the weekly payment which might.be awarded as 
compensation was not to ex 1/., and this .was appar- 
Fe | intended to represent half the man’s weekly wages. 
Could this apply to a person whose salary. might be over 
1000/.? It was clear that some limjt-must be put; the 
question was where it was to be put. ‘The Act dealt with 
persons whose remuneration might properly and ade- 
quately be described as wages. It seemed to him to be 
impossible to say that the deceased man’s remuneration 
could, according to the ordinary use of language, be 
described as wa He therefore agreed with the decision 
of the County Court judge. He did not say that, as a 
matter of law, the certificated manager of a mine could 
not be within the Act. A certificated manager might 
work in the mine with the workmen, and his work might 
be so closely identified with theirs as to render him a 
workman. But that would be a question of fact, and, so 
far as it was a question of fact, the County Court judge 
had found that the deceased was not a workman. There 
was abundant evidence that he was not a workman 
within the definition, and therefore the appeal failed. 

Mathew and Cozens-Hardy, L.JJ., having given judg- 

ment to the same effect, the appeal was dismissed. 
Hartley v. Quick.—This case was also heard on Janu- 
ary 20. It raised the question whether the applicant was 
in working upon a building quuteliiy 30 feet 


coment 3 
3 ight, so as to be entitled to compensation under 
the Act. 

Mr. Danckwerts, K.C., and Mr. Minton-Senhouse 
appeared for the employer; Mr. Ruegg, K.C., and Mr. 


John O'Connor appeared for the applicant. 

It appeared that the applicant was employed in the 
work of building what had been called an extension of an 
existing building used as an electrical pemeins station. 
The original building belonged to the Corporation of 
Portsmouth, who came to the conclusion that it was not 
1 enou; h for their works, and they resolved to extend 
it by building an addition thereto. The applicant was 
injured by an accident while employed by contractor 
upon the building of that addition. The question was 


whether the employment was one to which the Work- 
men’s Compensation Act, 1897, applied ; that was to say, 
whether the applicant was employed on, in, or about a 
building which exceedei 30 ft. in height. The County 
Court judge, in giving his decision, said that the question 
seemed to be this: under what circumstances could a 
building less than 30 ft. high adjoining a building more 
than 30 ft. high be a ‘‘building which exceeds 30 ft. in 
height”? In his opinion the true test must be this— 
viz, whether any part of the adjoining 30 ft. build 
ing formed as a matter of common-sense a necessary 
portion of the lower building. In the present case the 
existing and the new er were, when the latter was 
completed, to be one entire building used for one single 
He accordingly held that the applicant’s em- 
ployment came within the Act, and he awarded him the 
sum of 12s. 6d. a week. 

The employer appealed. 

In giving judgment, dismissing the appeal, the Master 
of the Rolls said that in view of the way in which the 
County Court judge dealt with the case in his judgment, 
he had felt some difficulty in dealing with the matter. 
But the judge had found that the applicant was at the 
time of the accident employed on, in, or about a building 
exceeding 30 ft. in height, and though he might not be 
satisfied with all the process of reasoning by which the 
learned judge had arrived at that conclusion, if the 
evidence admitted of his arriving at that conclusion, this 
Court could not differ from him. It was not the case of 
a new building being constructed by one person next to a 
building belonging to another person. It was the case of 
the extension of an existing building by the owner of that 
am nee _ That necessarily included the alteration of the 
original building, and the judge had here found that the 
building of the addition had been carried to the extent of 
actual contact with the existing buildipg. Was, then, the 
applicant’s employment on, in, or about a building ex- 
ceeding 30 ft. in height? The existing building exceeded 
30 ft. in height. If the applicant had been employed by 
the owner of the existing building to make structural 
alterations in the wall of that Luilding, the case would, in 
his opinion, be clear. The fact that the owner, instead of 
doing the alterations himself, employed another person to 
do them, could make no difference. If it were the case of 
an independent owner constructing an independent 
building, even though it involved the use of the party 
wall of the existing building, he should have doubts 
whether the employment would about a building 
cmeecemg 30 ft. in height. But here the erection of 
the new building was being carried out by the owner of 
the existing building as an addition thereto, and 
the work ‘involved structural alterations in the existing 
building. The applicant, therefore, was at the time of 
the accident employed about a building exceeding 30 ft. in 
height. With regard to some of the steps by which the 
County Court judge had arrived at his conclusion, he (the 
Master of the Rolls) begged to differ from him. He could 
not see any inconsistency between the two decisions in 
this Court of Rixsom v. Pritchard and Knight v. Cubitt. 
Those cases were, in his opinion, entirely consistent with 
each other. The decision, however, of the County Court 
judge was right, and the appeal failed. 

McElrca and Another v. The United Society of Drillers 
and Others.—This case came before the Court of Appeal 
on February 16, on an application by the defendants for 
judgment or a new trial. The defendants were a trade 
union known as the United Society of Drillers, and John 
Lindsay, their general secretary. The plaintiffs, William 
McElrea and Peter Hayden, were formerly members of 
the defendant society. The plaintiff McElrea sought to 
recover damages from the defendants for unlawfully and 
maliciously conspiring together to mofest and injure him 
in his business and trade by cvercing his employers, by 
threats and intimidation, to cease from employing him. 
Both plaintiffs also claimed damages for a slander alleged 
to have been spoken by the defendant Lindsay ; but this 
part of the case failed for want of evidence, and the only 
part of the case which proceeded was McElrea’s claim.for 
conspiracy. The facts were shortly these :—One of the 
objects of the society was to provide allowances for 
members who had met with accidents which incapacitated 
them from work, and that in the year 1902 McKlrea and 





Hayden made —— to the society to the effect that 
certain members had been receiving sick pay without 
sufficient investigation having been made into eirenams. 
|The matter was referred to the executive council, who 
decided that the sums of money had been properly 
paid. In accordance with the rules, certain fines were in- 
flicted upon the plaintiffs because they had made these 
charges. They refused to pay the fines, and allowed their 
ordinary contributions to get into arrear, as a result of 
| which they became excluded from the benefits of the 
| society, from which they were expelled on October 18. 
| It was alleged that the defendant Lindsay, acting for and 
jon behalf of the society, spoke to William Lester, the 
| foreman of the construction yard of the Thames Iron- 
| works Shipbuilding Company, where the plaintiffs were 
| then working, and endeavoured to persuade and coerce 
| him, by threats and intimidation, to dismiss the plaintiffs 
| from theiremployment. It was also all that at the 
| general quarterly meeting of the central branch of the 
| society Lindsay said :—‘‘ These are the men who would do 
| you out of your insurance money if you met with an 
|accident. I'class them with the scum of the earth; in 
| fact, they are not fit to live.” . It was also alleged that, in 
| ©O uence of the above facts, the foreman of the con- 
struction yard of the Thames Ironworks Shipbuilding 
Company on February 24, 1903, refused toemploy McElrea 
any further. Evidence was given on behalf of the 
defendants to show that the plaintiff was not discharged 
from his employment until the job on which he was 
engaged came to an end, and that he was paid off like 
other men. The jury, in answer to questions left to 





by the judge (who tiied the case in March, 1903), found 
that Lindsay and the society conspired to molest and 
injure McElrea by coercing his employers, by means of 
threats and intimidation, to cease from employing him ; 
and, further, that Lindsay molested and injured McElrea 
by coercing his employers, by means of threats and 
intimidation, to cease from employing him. Damages 
were assessed at 125/. The defendants appealed. 

Mr. S. T. Evans, K.C, and Mr. Clement Edward 
appeared for the defendants; Mr. R. E. Dummett 
ap’ for the plaintiff. 

The Court directed judgment to be entered for the 
defendants. ; 

In giving judgment, the Master of the Rolls said :—‘‘In 
order that the plaintiff may maintain his count for con- 
spiracy, he must show that the union were parties to acts 
done on their behalf by the other defendant. In my view, 
that part of the case breaks down. There is no evidence 
to implicate the union itself, as distinct from individual 
members of it, in this matter; and the rules forbid any 
such implication. But the count for conspiracy was also 
against an individual—i.c., the secretary, Mr. Lindsay. 
‘** Malice” must exist in this cause of action, and the 
burden of proving its existence is on the plaintiff. In my 
opinion, there was here some evidence of malice for the 
jury to consider. But the plaintiff must prove not only 
that the defendant was actuated by malice, but that he 
employed cdercion with the result that the person coerc: (l 
refused to continue the plaintiff in hisemployment. . . . 
Unfortunately for the plaintiff, he had been obliged to go 
into the enemy’s camp to procure evidence. He hacl 
called the foreman in the yard where he was employed, 
and it was clear that he was alive to the difficulties which 
arose when non-union workmen were introduced amon z 
union men. He said in his evidence that as the 
men in the yard were society men, he was afraid friction 
might arise if non-society men were introduced. In 
his view, the plaintiff had failed to prove coercion, and 
the evidence given by him negatived the influence which 
coercion was to effect. 

Judgment was entered for the defendants. 

Lords Justices Mathew and Cozens-Hardy delivered 
judgments to the same effect. 








Leeps Force Company, Liurrep.—In their sixteenth 
annual report the directors of the Leeds Forge Company, 
Limited, state that the volume of business handled by 
the company in 1904 was slightly in excess of 1903, but 
prices were not so remunerati:e owing to the general 
depression in the country. The additions to capital 
account were in excess of the previous year; but this is 
accounted for by a substantial proportion of the contracts 
for the remodelling and equipment of the plate-mill being 
completed and coming into the accounts for 1904 The 
20,0002. allotted for depreciation out of the profits of 
1903 has been written off the land, buildings, patents 
accounts, &c., in accordance with a resolution passed at 
the last annual masting- In further accordance with the 
provision made out of the profits of 1903, the whole of 
the then outstanding funding certificates, amounting to 
17,250/., were redeemed on July 1.. In addition to adivi- 
dend‘of 10 per cent., a bonus of 2s. 6d. per share to holders 
of ordinary shares is recommended. 


Sourn AvustrRaLiIaAN LicutTHousrs.—The coast line of 
South Australia is now extremely well lighted, especially 
taking into account the comparative youth of the State. 
The earliest guiding beacon set up was exhibited from the 
mast-head of an old vessel moored outside the entrance tu 
the Port Adelaide river. This light was first shown on 
July 17, 1840, and twelve years elapsed before a per- 
manent mark was erected. South Australian lighthouse 
construction accordingly dates from 1852, when a revolv- 
ing light was established on Cape Willoughby, on the 
eastern extremity of Kemmpeo land. Now fourteen 
South Australian light’ ésarn mariners against hidden 
dangers. ‘This number is*€xclusive of ‘several smaller 
1 lights, a lightship on Middle Bank, Spencer’s Gulf, 
and.the lighthouse at Point Charles, Northern Territory. 
In‘1856 South Australian’ lighthouse expenses footed up 
to. 1378/. ; in 1902 the corresponding total had risen to 
160,000/. The cost of lighting the South Australian coast 
is partly provided for by light dues imposed on shipping. 
The amount raised by this means in 1901 was 18,340/. 


Beteran Licut Rarttways.—The aggregate extent of 
137 light railways conceded in Belgium is 2117 miles, 
representing a capital of 7,882,080/. The number of lines 
in actual operation is 115, representing 1562 miles. The 
lines and sections in course of construction comprise 276 
miles more, and those conceded, but not yet commenced, 
foot up to 179 miles. Applications have further been 
made & concessions of twenty-foyr lines, representing 
221 miles. The aggregate receipts last year were 
537,511/,, the average length of line in operation being 
1558 miles. In 1903 the aggregate revenue collected 
was §00,843/., the average ‘length of line in working 
being 1435 miles. The equipment of lines now 
working comprises, for lines worked by steam-power, 
473 locomotives, 1517 carriages and vans, and 3895 goods 
trucks, while 76 carriages and vans and 108 goods 
trucks are in course of construction. Upon the lines 
worked by electric traction there are 127 electro-m¢ tor 
carriages, 140 other carriages, and 6 goods trucks, whi'e 
46 electro.motor carriages and 20 other carriages are in 
course of construction. Upon lines worked by horse-pow«r 
22 carriages have been placed. There are 109 points 
of junction between Belgian light lines and _ first-class 
railways, while there are 285 other junctions for priv«te 
purposes. Of the 1562 miles of light line at present in 
operation in Belgium, 129! miles are on a gauge of 
3 ft. 4 in.; the gauge of the remaining lines is slight'y 
greater. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprtep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF REJENT PUBLISHED SPECIFICATIONS 
UNDES THE ACTS OF 1883—1902. 

The number of views given in the Specification Drawings is stated 
in each cas: ; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be chained at the Patent Office, Sale 
Branch, 25, Southampton Buildings, at 
the uniform ~— of 8d. 

The date of the advertisement of the of a Comp 

pecification is, in each case, giren after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

may, at any time within two months from the date of 

of t ance of a Complete Specification, 

give notice at th: Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


Chancery-lane, W.C., 


Jot, 





AGRICULTURAL APPLIANCES. 


25,001. J. Jackson, Ri Hay-Making Machines. 
(7 Figs.) November 17, 1904.—This invention relates to hay- 
making machines. The shafts are secured to the main axle, and 
on a shaft mounted parallel thereto is or are mounted a frame or 
frames that is or are provided with suitable guides for the 
stocks, which are mounted on the shaft, so as to be capable of 
oscillation. The shafts 1 are carried by arms 2 mounted on the 
axle 4, the axle 4 in its turn being carried by the travelling-wheels. 
Secured to the axle 4 are four arms 7. These arms are arranged 
in pairs and serve to carry a shaft 9, on which, mounted so as to 
oscillate, are two frames 10 and 11. The frames 10 and 11 are 
connected together at their outer ends by a bar 12. Loosely 
mounted on the shaft 9 are a series of brackets, and to each of 
these bracket; is secured one end of a stock 14, preferably of tee- 
iron. The.e stocks extend across the frames 19, 11, and their 
outer ends are bent downwards beyond the limits of the frames, 
and are twisted through an angle of about 45 deg. To these bent 
down and twisted ends the tines 16 are secured. The tines, which 
are curved inwardly, and are rather narrower at their lower ends 
than at their upper ends, are so connected to the stocks as to 
overlap one another at their upper ends. This overlapping may 
als> take plaice at their lower cnds, or the lower ends may be in 
line The outer bar of e.ch of the frames 10 and 11 carries a 








number of vertically-arranged plates. These plates are so arranged 
that spaces are left between adjacent plates; the plates thus 
form guides for the stocks. The arms 2 are provided with bear- 
ings, in which is mounted a shaft 19 carrying a pair of two-armed 
levers 20. The levers 20 are each connected at one end through 
a connecting-rod 26 to a bracket 28. The brackets 28 are secured, 
the one to the frame 10, and the other tothe frame 11. The other 
ends of the levers 20 are connected by links 32 to bands 34, which 
slide on the shafts 1. 36 is a strap secured “to. the connecting- 
rods 32 and slidirg-bands 34. In operation the machine deals 
with two rows of swaths at a time. When the machine has 
traversed the length of the rows, the tines require lifting from the 
ground before the machine is turned round. ‘This lifting up of the 
tines is effected by the horse, whose hind quarters, when it is 
backed, come in contact with the strap 36 and tend to push the 
same back. This causes the bands 34 to slide backwards, and by 
the operation of the links 32 to turn the two armed levers 20. 
These latter in turn act on the links 26 and brackets 28. The 
frames 10 and 11 are thus moved upward, and the tines are raised 
from the ground, The tines are maintained in their raised position 
until the machine is turned round, when, on the horse making a 
forward movement, the tines are lowered to their working 
position. (Accepted December 30, 1904.) 


ELECTRICAL APPARATUS. 
3216. W.T. Henley’s T Works Com A 
ichols, Westcliti-on. 


Limited, London, and W. 

Sea, Essex. Fuse-Box. (5 Figs.) February 9, 1904.—The 
overs is to proyide means for so supporting an electric cable- 
fuse thatit may be readily and safely placed in position and removed, 
and when in place shall be constantly open to inspection. In the 
casing @ is mounted an insulating base ¢ secured in place by 
means of a screw and held against longitudinal and lateral dis- 
placement by its ends being received between thickened portions 
7 on the back of the casing. The ends of the base are formed 
with recesses A for the reception of the cable terminals i, i, the 
outer face of the base between the recesses being longitudinally 
grooved to accommodate the fuse-carrier j. Each cable terminal 
is secured in place in its end recess by means of a nut k screwing 
= a bolt? fixed in the base, the bolt being passed through the 
he =: ¢ from behind and secured by a nut, and the head of the bolt 
being countersunk s2 as to avoid making contact with the metal 
casing a. Each cable terminal comprises a plate fitting in the 
en and vided with a hole for the passage of the fixing- 
volt J; a longitudinally extending sccket nat the outer end of the 
terminal into which the end of the conductor is sweated ; and a 
pair of lugs o at the inner end of the terminal for the reception of 
spring contacts p on the fuse-carrier. The fuse-carrier is of ap- 
proximately T-form in cross-section. Its portion which is 
vo enter the groove in the base ¢ is lon tudinally groov 
receive the fuse wire, and its ends are pro 


with spring con- 





to | and 





tact-pieces p, to which the ends of the fuse-wire are electrically 
connected and which are adapted to secure the fuse-carrier in 
position by being wedged or forced into frictional engagement 

tween the respective pairs of lugs o on the cable terminals. The 
lateral edges of the cover } are adapted to overlap and fit upon 
those of the casing a so as to prevent lateral di it of the 
cover which may be hinged to the casing or may be removably 
held in position at the one end by means of a longitudinally ex- 
tending stud, which is carried by an inwardly projecting lug at 














one end of the cover so as to engage in a corresponding hole in 
the end wall of the casing, and at the other end by means of a 
screw w which passes through a hole in the margin of the cover 
and enters a tapped hole in the casing ; the screw w being there- 
after secured against interference on the of unau 
persons by any suitable device such as a binding wire and lead 
seal. The cover } is provided with an inspection window 2, and 
the fuse-carrier,j is ada; to register therewith so that the 
fuse may be readily viewed without removing the cover. (Ac- 
cepted December 21, 1904.) 


27,399, H. Leitner, Woking, Surrey. Accumulators. 
{lt Fiy.] December 14, 1903. This invention relates to an improved 
arrangement for separating and supporting the plates of secondary 
batteries or accumulators. A rectangular framework or crate of 
wood, rendered acid-proof, is constructed of such a size as to sur- 
round the and coonyy come of the space between the plates 
and the sides of the cell. e frame or crate is constru with 
vertical sides, and is of such dimensions as to enable all the plates 
with the proper distances between them to be inserted into it. 
Two slightly projecting eurfaces are provided near the bottom of 
the crate or frame on which the extreme edges of the accumulator 
plates just rest. a@ is the framework or crate of suitably-treated 
wocd, or it may be other insulating material, d to surround 
the plates and to fit inside the cell. b, b are the bottom cross- 
members of this frame, preferably chamfered out as shown, and 
adapted for the edges of the plates to repose on, thus replacing 
the bridges ordinarily employed. is one of the slides of wood or 
equivalent insulating material provided with the projections d, d. 
Only one of these slides is shown, for the sake but it 
will be understood that a precisely similar slide is inserted at the 
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opposite side of the crate or frame. ¢, ¢ are vertical grooves in the 
upright or corner members of the frame a, in which the ex- 
treme edges of the slides c fit, and down which they slide when 
placed in position. The projections d, d with the 
distances between the accum plates, and act as separators 
for them. In arranging the appliance in practice the complete set 
of plates for the cell is placed inside the crate a with r lower 
e resting on the inner of the cross-members b, b. 
The slides c are then i on either side with the projection d, d 
protruding between the plates and with their edges in the slots 
e, é, and pushed down into position, thereby securely fixing the 
plates in position in the crate a with which they then form a rigid 
whole, which can be lifted into the cell or removed from it. It is 
obvious that in this arrangement any material falling out of the 
lates finds nothing to lodge on, that the plates cannot readily 
ckle, and that ordinary separators can be dispensed with. Like- 
wise the whole section can be removed from the cell (without 
danger of short-circuiting) by lifting out the crate, which may be 
eg Mo suitable grips for this purpose. (Accepted Decem- 
21, 1904. 


23,972. Siemens Brothers and Company, Limited, 
Westmicster. (Siemens and Halske Aktiengeselischaft, 
Berlin, Germany). or Instru- 
ments. [1 Fig.) November 5, 1904.—In electrical indicating 
measuring-instruments wherein current flows through & 
movable system, springs are used as the conductors for the 






























































current, and in certain classes of instruments of this kind these 
springs at the same time oppose by their torsion the torque due 
to the current. By the present invention the fixed points of the 
springs at which the current passes are in such a 
manner that they can be turned by means of a suitable handle 
during the operation of the instrument. Thus by a su uent 


corresponding rotation of the fixed points, the torsion the 
spring can be eliminated or altered according to circumstances, 
so that an inaccurate position of the movable that is 


a distance the movements of a qumpees described 

No. 16,979, of 1902, has two rotatable coils for the electric current, 
the Jatter being conducted through four spiral springs. These 
springs are fixed respectively to the metal pieces @ carried by, 
but insulated from, the rotatable disc b. The pieces @ are con- 
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nected with brushes which slide on the rings d. The disc b has 
a bevel-toothed gear ring engaging with a bevel wheel, which 
can be turned by means of the crank f. To the disc b is fixed a 
pointer g, which indicates the north when the card is in its 
normal position. When the ship turns so that the spiral springs 
are put under torsion, the disc ) can be rotated by the handle /, 
so as to follow the card and eliminate the torsion. In this in- 
stance the maximum angular movement for the card is 180 deg., 
and in order that this limit may not be overste , the card 
carries a stop-pin which limits the movement and a mark, the 
coincidence of the pointer g with the latter indicating that the 
permissible angle has been attained and a by means of 
the — Jis y= ~ pte steering a. In _ 
case the arrangement for giving the ing a subsequent turn 
the special odventage that the instrument is universally applic- 
able ; whereas in previously known arrangements, when the ship 
makes a complete turn, a gradual reversal of the card is necessary. 
(Accepted December 14, 1901.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


2013. Sir J. I. Thornycroft, Chiswick. Carbu- 
rettors. [4 Figs.) February 5, 190i.—This invention relates 
more abate to that form of carburetting apparatus in 


which the air inlet is automatically varied in order to regulate 
the quantity and relative proportions of air and spirit to meet 
the requirements of the engine under varying conditions of load 
and a Anceing to this invention, the sectional area of 
the air-inlet 3 automaticall varied, as required by the 
engine, from nothing when the engine is at rest, to the largest 
dimensions necessary for the maximum flow of explosive mixture 
that may be required. The area of the spirit inlet remains con- 
stant. The casing 1 has an orifice at the side leading to the 
engine, and in the lower part another orifice 6 leading from the 





atm ere. The mixing-chamber, which is a hollow cylinder 7, 
is closed at its upper end, and prov with a piston-like guiding 
flange 8. The lower end of the cylinder is open and surrounded 
by a _ flange 10. The valve which varies the sectional 
area of the air-inlet | my 11 is formed by the lower end of the 
cylinder 7, or by the flange 10 surrounding it, or, as in the 
example, by both. Through the cylindrical wall of the mixing- 
chamber 7 there are holes 12 for the passage of explosive mixture 
to the engine. The top of the casing is provided with a cover and 
contains contacts oes 14. concentrically with 
the valve is the tf 19. The construction and arrange- 
ment are such when the engine is at rest the combined 
mixing-chamber and valve 7 will rest nearly or quite u its 
seat, which is formed upon the top of the spirit-feeder, thus, 
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when the engine is beitig started from rest, litUe or no air will be 
able to pass into the mixing-chamber, and the fluid 
above the spi 


pper part of the casing above the mixi 
falls to that in the annular 17, the valve will 
admit more air, and the mix will automatically assume its 
weret proportiéns. The ot 19 may be supplied with 
spirit from jient arrangement is 
arrived at if the spirit be placed immediately under the 
casing 1, with the lower end or nozzle 23 of the it-feeder 19 
projecting into it. The float 24 actuating the n valve 25 in 
known manner may be of the floating-bowl type, and the nozzle 23 
may projéct into middle of the bowl, as shown, or it may be 
of the ordinary balanced type, and the nozzle may project 
through or past it into the epirit, - (Accepted. December 30, 0 


23,513. The uis A..de Dion 
Puteaux, (2 Fi 
1904.—This invention has for its object 


.G. Bouton, 
8.) October 31, 
improved 


to pro’ 
carburettors wherein the air inlet-pipe and the mixture outlet 
pipe conducting the mixture to the engine are ttled simul- 
taneously when it is desired either to regulate the admission 
whilst the motor is running, or to reduce the noise of the 
when, for instance, a motor-car is at a standstill. Although ti 
carburettor is shown as being for a two-cylinder motor, 
invention may be aj to carburettors for motors with one, 
two, or more Oper and is confined to the precise for’ 
lustrated. carburettor plugs b, bl, which 
orked by hand or by foot, there being as man: as 
raying-nozzle chambers at a, the plugs ‘being 
ther and operated by any suitable fearing. The plug } or 
common to the air inlet-pipe c and the mixture supply-pipe | 
, both are regu 


80 the passage-ways through 

simultaneously., The ports in the plug b, ng to th 
pipes cand d, must satisfy certain conditions. It is necessary 
that at the beginning of the rotation of the plug, the throttling 
of the mixture-pipe shall take place more rapidly than. that 








of ‘he air inlet in order to avoid too stron; 
spraying-nozzle chamber, as this’ suction would cause a consider- 
able spurting of petrol, resulting in waste. For this purpose the 
ports of the pss in the air inlet-pipe and the mixture-pipe do no' 
eubtend in the horizontal plane equal angles at their centre, th: 
upper openings f corresponding exactly with the diameter of th: 
pipe d, while the lower openings ¢ are longer than the diameter of 
the pipe c in the direction of rotation, so that at the inning ot 
the rotation the pipe d becomes partially throttled before the 
pipe c commences to be throttled. . Experience has shown that, in 
order to secure a good regulation without ‘failure to act, it ir 
necessary, after having first decreased more rapidly the mixture 
outlet, to render the throttling of the two ports practically pro- 
portional, which is attained by closing the ports ¢ and / at the 
same rate, It has also been found that when the main ports are 
closed, additional air ports should be so provided as to open when 
the throttling of the mixture-pipe is almost complete. For this 
purpose, my gs weep d ports g are provided. ese remain 
covered by the plug-casing during the greater part of the rotation 
of the plug, and do not come in line with the air inlet-pipe until 
the port / is almost closed. (Accepted December 30, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


2640. ons. Marchent, and Morley, Eeteed x. Ww. 
Morley, and W. H. Iilingworth, orks. 
Condensers. (1 Fig.) February 3, 1904.—This invention relates 
to improvements in condensers fox steam-engines, and is specially 
applicable to the type of co r kfown as the “ counter- 
current condenser,” and also . mps are used for 
taking the water or fluid and air : ser. The inven- 
tion consists of an improved cohstruc$ion, combination, and 
arrangement of parts, so designed as to automatically prevent the 


a suction in the 


$ 


injection water from passing over with the air to thedry-air pump, 
and to cause such water or fluid to flow back into its intended 
norma! direction. According to this invention the condenser is 

y a pipe 2 to some known form of separator, in 
which is placed a float 4, so designed as to open an air-valve 5, 
thus admitting air into the pipe 6, which leads to the air-pump 7. 
The above-described ele takes place when a heavy flow of 
water comes over from the condenser, and by opening the valve 5 
the vacuum in the pipe 6 is reduced for the time being, 





and the injection water or fluid resumes iis normal intended 
direction of flow. The is 

take the se water or fluid back 

the pipe 9, which leads to the water-pump 10, or the pipe 8 may 
be with a syphon or other sui device to prevent the 
steam or vapour from the lower part of the condenser passing 
direct into the separator. The flow of water or fluid into the 
condenser 1 through the water-supply pipe 11 is controlled and 
adjusted in accordance with the level of the water in the con- 
denser by the float 12 acting on an auxiliary injection valve 
through the connecting-rod and crank 13a, so as to open or close 
the latter as required, the level of the water being controlled by 
the pump 10. . The float 12 is also connected by the connecting- 
rod and crank 14a to the throttle-valve or speed-varying mechanism 
for controlling the pump, and its lower position or positions 
operates the said valve for reducing the speed of the pump. The 
float 12 is also connected by the rod and crank 15a to an air-valve 
leading into the pipe 6, and when the float approaches its top 
position the valve is opened, thereby admitting air into the pipe 6 
or into any other convenient part or place for reducing or destroy- 
ing the vacuum in the condenser 1, thereby checking the tendency 
of the water or fluid to rise or flow into the steam-inlet pipe,) 
which might occur if the water or fluid pump worked inefficiently, 
broke down, or from too large an injection of water or fluid. The} 
invention is equally applicable to condensing other vapours, such! 
as the vapours of vacuum-pans of sugar machines and the like.; 
(Aeregted Decomber 21, 1904.) 


608. D. Roberts, Grantham, Lincs. Water-Tube, 
Steam Generators, [5 Figs.) January 9, 1904.—This inven-: 
tion relates to water-tube steam-generators of the type wherein! 
the tubes are connected at the lower ends to headers and at the 
upper ends partly to a header or headers and partly to the steam 

water-drum ; the object being to provide ter freedom of 
expansion for the tubes, the arrangement of the heating surface | 
in the minimum of space, the better circulation of water, greater 
water surface, Yen freedom for liberation of the steam, and 
also to effect the deposit of foreign stibstanves in a section” or 
sections of the headers furthest from the fire and before the water 
has the tubes subject to the greatest heat. a is the 
furnace, b the casing or walls round the boiler forming the 
chamber, and ¢ the base of the chimney. ‘The direction of the 
flow of the products of combustion is indicated by the arrows; 
d,d are the tubes curved downwardly and forwardly over the 
furnace, and fixed at the front lower end to the header e, and at 
the top to the header f. The header fis attached to the steam 
and water-drum g, and there is free communication between 
the header f and water-drum g. The tube-plate A slopes up- 
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wardiy to the steam-drum, to form a weir, as clearly shown ; i, i 
are the tubes fixed to the front to the header j, and at the top to 
the steam and water-drum g. The feed water enters the steam- 
drum through the pipe k, and, down through the tubes 
i, i, de its any sediment or salts it may contain in the header j 
whi 8 made deeper to receive such deposit. From the header j 
the water passes through the + a l to the header ¢, and 
thence to the evaporating tubes d, The nipples 7 are carried 
well into the header j to intercept deposit. This deposit is blown 
off at intervals through a cock ; p is the furnace door, q the ash- 
jit door, r, r the removable covers over the headers, 8, s the hand- 
le doors in the headers for giving access to the tubes. In lieu of 
these doors, however, the whole or part of the side of the header 
opposite the tubes may be made removable for access. Headers 
the full width of the boiler are shown in some of the figures of 
the drawings attached to this specification, but the headers may 
be subdivided into suitable sections if preferred. In cases where 
the water is aw pure the enlarged top header j may oe 
mae, A eo ‘< = — bn — ms eA C. blow- 
cock for the er then being dispensed with. ecepted 
December 21, 1901.) sate 


22,241. J. H. Dales, Elstree, H 
Braithwaite, di Herts. - Water 
Heaters. . (3 Figs.) _ October 15, 1904.—This-invention has 
reference to improvements in apparatus forming the subject of 
Letters Patent No. 1115 of 1604. a@isa valve for spraying into 
the heating vessel } feed-water, which is supplied under pressure 
through a branch ¢ from a feed-pump. The vessel b is supplied 
through a pipe e with steam of the highest possible pressure 
from the steam in the boiler B. The water from the or. 
ing valve @ in through the steam in the vessel b absor 
the latent heat of the steam without lowering its temperature 
in a general sense. The feed-water thus heated is conducted 
by a nozzle fin avertical pipe g, the a part of which forms 
a chamber A in which air collects around the nozzle f, and the 
je aay of which is in communication with the water space of 
the boiler. ¢ is a valve, which can be operated by hand or may be 
automatic in its action for the pu of releasing the air col- 
lected in the chamber A. /* is a similar valve, which, 
to the present invention, is vided for the purpose of releasing 
from the upper of the heating vessel > any light gases that 
— given the water if it be foul. The air which enters 
with the feed-water through the spraying valve is of considerably 
greater specific ne than the steam 
pipe 'g until it- ~into the air-chamber A. By allowing it to 
<esaportete She cenowinen Recagn Se valve i from time to time, 

powes is kept down to the level of the outlet valve 
#, and by pro g a separate valve i* for gases which are lighter 
than the steam, these gases are also prevented from collecting, so 
that pure steam, or steam containing very little air or gas, is thus 





and C. C. 


and accumulates in the | steam 





maintained in the vessel b. In the working of the apparatus 
this is importarit; 4s both the air and thé gas can thereby be pre 
cluded from filling the chamber b and steam-pipe g, and prevent 
ing the necessary commingling of the water spray and steam. Th: 
cock or valve i is placed well above the water level so that it wil! 
not become drowned. A preferred construction of the valves /, 
#* is shown in Fig. 2. The end of the casing 1 is screwed into th: 











wall of the feed-water heater and has extending through its 
opposite end a tapered pin 2. 3 is a cock-plug through which 
is formed an aperture 4 through which the pin 2 extends. To 
the plug 3 is attached a handle 5, and a stop-cock is provided at 
6. ith this construction, the area of the p: e through the 
valve can be nicely regulated by adjusting the pin 2. (Accepted 
December ) 
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4081. T. Rose, Leeds. Vertical Boilers. (2 Figs.) 
February 18, 1904 —This invention relates to vertical boilers of 
the fire-tube type, In the drawings, the fire-box 1 consists of a 
vertical cylindrical casing 2 formed with a crown 3, and centrally 
over the fire-box 1 is provided a vertical cylindrical casing 4, 
forming a combustion chamber, whose lower portion is of a larger 
diameter than the main or upper portion, so situated that a water- 
circulating space is formed between the base of the casing 4 and 
the crown 3 of the fire-box 1. An external cylindrical casing 7 is 
provided outside the fire-box 1 so as to form an annular water 
space 8 around the latter, and to the upper end of this casing 7 is 
attached a cylindrical casing 9 which is drawn inwards above the 
crown 8 of the fire-box 1 opposite the enlarged portion of the casing 
480 as to form an annular water s around the latter, whilst 
to the upper end of the casing -9 is attached an external cylin- 
drical casing 11, provided with a crown 12 forming an annular 
steam dome around the tion chamber. The drawn-in 
casing 9 is provided with an external shell, comprising removable 
sections 14, whereby an annular combustion chamber is formed 
around the boiler at that part. The fire-box 1 is connected to 
this annular combustion chamber by a series of fire-tubes 16 which 
pass radially through the water space and have their opposite ends 
attached to the crown 3 of the fire-box 1 and the drawn-in casing 
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9, whilst the | ' is also connected to 
the central combustion chamber by a series of horizontal fire-tubes 
17 which pass radially through the annular water space and have 

eir opposite ends attached to the drawn-in casing 9 and the 
casing 4. A stay fire-tube 18 is provided between the crown 3 of 
the fire-box 1 and the base of the central casing 4, whilst the 
upper part of the latter is connected directly to the uw take or 
chimney. 19 isa firing opening, 20 is an ash-pit, 21 and 22 are 
cleaning-out holes, 23 isa mud-hole, of ordinary construction. 
It will thus be seen that a water-circulating space is provided 
around the fire-box 1 and upward in a vertical direction around 
the central combustion chamber to above the horizontally 
arranged fire-tubes 17 ; and also that the heated gases from the 
fire-box 1 pass, by way of the radial fire-tubes 16, to the annular 
combustion chamber, and thence from the latter, by way of the 
horizontal fire-tubes 17, into the central combustion chamber and 
away to the uptake or chimney, whilst steam is collected in the 
dome 13 surrounding the central combustion chamber. 
By connecting the boiler casing to the fire-box 1 and to the central 
combustion chamber h the medium of the fire-tubes 16 and 
17, the latter considerably strengthen the boiler and give rigidity 
to the parts, whilst the stay fire-tube 18 between the crown of 
the fire-box 1 and the base of the central combustion chamber 
adds strength to that part. (Accepted December 30, 1904.) 
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EXPERIMENTS ON THE DYNAMICS 
OF FLUIDS. 

By Dr. GrorcE Fryzi and Dr. Nicno1as Soipatt. 

Wuen a body immersed in a fluid is moving in 
this latter, there will generally exist, at every point 
of the body surface, a pressure different from that 
which would have existed without this movement. 
When there is no such motion, the resultant of all 
the elementary forces due to the static pressure of 
the fluid is equal to zero. The study of the varia- 
tion of pressure, produced by a given movement, in 
every point of the body surface has been the object 
of our experiments. The analytical (and mano- 
metric) method is opposed to the synthetical (and 
dynamometric) one, almost exclusively followed 
heretofore. This latter deals with the total resultant 
(in a given direction) of the above-mentioned forces, 
without determining anything as to their distri- 
bution over the various regions of the body surface. 
The manometric ‘method, by a suitable integra- 


possible to represent the resistance to the normal 
motion of a plane by the formula K A V®. It is 
interesting to examine Table I., subjoined, which 
gives the coefficient (in kilogramme-metres*® and 
per metre-second) proposed for water, or for air, 
and where, for the necessity of comparison, the 
calculations have been made for both fluids with a 
density ratio of 1/770. Here, again, the disparity of 
the results is surprising, and any investigation which 
would add a new numerical value for the coefficient 
would only increase the confusion. 

~The manometric method was inaugurated by 
Dubuat (1784), who conducted his investigations in 
two ways: first, by moving various bodies in still 
water, then by holding them immersed in running 
water, and measuring with a manometer the pres- 
sure at different points of their surface. 

We-began with experiments in which the fluid 
was moved by means of the following system .:— 
An underground gallery, 15 metres long, 1.70 metres 
wide, and 2 metres high, was placed at our disposal. 





tion of its results, not only reproduces and verifies 
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At one of its ends this gallery opens out on a large 





room was placed the: body under examination, and 
the pressures on its surface were measured in the - 
following way :—If one branch of a manometer, 
through tubes and small ducts drilled in the body, 
opens out on a point-of the body surface, while the 
other branch is effectively protected from - any 
dynamic action of. the artificial draught, the mano- 
meter measures—in certain experimental condi- 
tions—the surface pressure due to the movement 
of the fluid. It is indifferent whether the ductends 
freely with a simple hole on the body surface, or 
whether the hole is provided with a porous dia- 
phragm, which renders the surface continuous, 80 
to speak, even at the examined point, while it: 
allows the transmission of the ure. This 
latter device was adopted for fear the eddies at the 
duct mouth should disturb the measurements ; 
but we soon ascertained that such was not the case, 
and that there existed no appreciable difference 
between a measurement made with the duct 
mouth open and one made with the duct mouth 





Fig.4. 





screened by the porous diaphragm. We began our 
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all those given by the dynamometric method (whereas 
the reverse is altogether impossible), but, moreover, 
the study of the pressures at all points leads us 
to the discovery of general laws interesting for 
physical reasons and useful in technical calculations. 
Heretofore, the researches on the resistance of 
fluids have been made almost exclusively by the 
dynamometric method. 

We cannot show in a better way the net results 
of these researches than by reproducing, from an 
article by Mr. Kofahl in the Zeitschrift des Vereins 
Deutscher Tigenieuré, a series of curves (Fig. 1) in 
which the ordinates represent, according to the 
hypotheses or the experiments of various physicists, 
the ratios between the total pressures on a plane 
set at any angle to the flow and the pressure at 
90 deg. The enormous discrepancies between these 
curves saves us the trouble of further criticism. 
Besides, the same discord is met with in the 
simplest case—namely, that of a level surface 
moving normally to its own plane, and for which 
mathematicians and investigators left us, each of 
them, a coefficient, in the belief that it was 








Tabte I. 
Calculated. 
Water. Air. 
Newton (§ A V2) 102 0.127 
Euler (4 § A V2) ~ 51 0.0635 
Experimental. 
Beaufoy .. “ ¥e 56 0.07 
f 9% 0.118 
Dubuat \ 72 0.09 
Joessel .. 82 0.102 
W. Froude 87 0.109 
Hagen .. 67 0.084 
Von Léssl 86to102 0.107 to 0.127 
Langley .. Ga 0.078 ., 0.095 
Le Dantec 5 0.081 
E. R. Froude 56 0.070 
Canovetti ‘ .. S2to72 0.065 to 0.09 
Siemens .. : 7 0.096 


room ; the wall of this latter opposite to the tunnel | 
was provided with a round hole, 1 metre in diameter. | 
A six-blade helicoidal blower, keyed on the shaft of 
a 6-horse-power induction motor running at 800, 
revolutions per minute, was fitted into the opening, | 
and produced in the tunnel a draught having a fairly 
uniform speed of about 4.5 metres per second. At 
the distance of 10 metres from the entrance of the 








experiments in the tunnel on plane surfaces con- 
sisting of a wooden board or a piece of sheet iron,. 
and supported in the middle of the gallery section 
in such a way as to be able to vary at will the angle 
of incidence of the air current. But the first series 
of experiments convinced us that the whole system 
presented serious drawbacks. 

Firstly, the air current was far from being uni- 
form, but consisted rather in an irregular succession 
of complex fluctuations, rendering the manometer 
indications very unstable. Besides, the average 
speed of the air was sensibly greater in the upper 
part of the tunnel, and decreased towards the floor 
of the gallery. But the greatest difficulty was met 
with in connection with the manometer. We may 
note here. incidentally that the small air speeds at 
our disposal rendered necessary the use of an 
extremely sensitive manometer. We therefore 
made a differential manometer of the Kretz type ; 
it had a sensibility thirty times superior to that of 
a simple water-gauge, and its readings were very, 
clear. We could bring the mouth of the free, 
branch of the manometer either outside of the 
tunnel or inside it. In the former case the mano- 
meter reading gave us the difference between the 


| pressure on some point of the investigated body 


and the free atmospheric.pressure. In this way we 
could have determined the pressure variation from 
point to point of the body surface, as well as the 
value of the pressure itself relatively to the atmo- 
sphere, but not. the absolute value of the pressure 
generated by the impact of the air in movement 
against the body, a matter of chief importance. 
In fact, the mass of air in movement had its own 
static pressure superior to that of the atmosphere, 
and due, on the one hand, to the fan pressure, and, 
on the other hand, to the resistances encountered- 
by the current of air before in its passage through 
the tunnel. The static pressure must evidently 
vary from 4 maximum in the neighbourhood of the 








334 


ENGINEERING. 


[Marc 17, 1905. 








fan to a minimum at the end of the tunnel, and 
the fall of pressure was due to the friction losses 
along the We should have been obliged, 
therefore, to determine the difference between the 
pressure at the body surface and the static pressure 
which would have prevailed at the same point in 
the mass of air had the body been removed 
previously. 

It may seem at first sight that this indication can 
be easily obtained by opening the second branch of 
the manometer inside the tunnel, quite close to 
the body under observation, and by maintaining 
the plane of the aperture parallel to the air-stream, 
so that no dynamic action can be exercised on the 
manometer ; this method is commonly used for 
measuring the static pressure in an air-conduit. 
But we found—as shall be proved hereafter—that 
this method is erroneous, unless some special precau- 
tions are taken. But apart from this, the static 
pressure varied too much from point to point, and 
especially in the neighbourhood of the body itself 
—owing to the disturbance produced by its pre- 
sence in the air-stream—that we could not hope to 
make sure and exact measurements in this way. 
For all these and for other reasons—as, for instance, 
the impossibility of exposing to the air-stream 
surfaces of some width without modifying sensibly 
the tunnel section, and, in consequence, the speed 
of the air (as would have happened even during 
experiments with a single plane surface every time 
that the angle of incidence was varied), and the 
impossibility of measuring exactly the velocity of 
the air and of varying it within sufficiently wide 
limits—we found ourselves obliged to look after 
some other arrangement which eal place us in 
more satisfactory conditions for experimenting. 

We decided, therefore, to resort to the system 
of putting in motion not the fluid, but the body 
under observation. Once having taken this deci- 
sion, we were not long in seeing that the only 
practical means of doing it was to use the circular 
motion of a whirling-arm »f such dimensions as to 
render of no account the inaccuracies due to the 
curvature of the path travelled over by the body. 
We were, fortunately, placed in exceptionally 
favourable conditions for the realising of such a 
disposition. Professor Langley, who, during his 
classic experiments, executed with the dynamo- 
metric method, had made use of a gigantic arm 
revolving in the open air, declared afterwards that 
he was so much disturbed by the wind (which makes 
itself felt even on the apparently most calm days) 
as to feel entitled to advise all those who would 
like to make this kind of experiment to work in an 
enclosed room. It is known, on the other hand, 
that one of the main inconveniences met with 
when a whirling-arm is rotating within an enclosed 
room is that quickly the whole mass of air of the 
premises begins to rotate, thus causing*a difference 
to exist between the speed of the body rela- 
tively to the air and its absolute speed measured 
at the whirling-arm ; moreover, eddies are created 
which progress irregularly in all directions, com- 
bine between themselves, now dying out, now grow- 
ing up again, and disturbing the observations most 
seriously. However, we had at our disposal the 
machine-shop of Messrs. Brioschi, Finzi, and Co.’s 
works, consisting of four large halls, 9 metres high, 
40 metres long, and 10 metres wide, communicating 
freely with one another, so as to constitute a single 
large room measuring 40 metres by 40 metres, the 
lateral divisions between the halls being only marked 
by a few iron columns supporting the roof. We 
could thus work in a room completely enclosed, 
but, at the same time, large enough to allow any 
eddy generated in the air by the whirling-arm to 
die out immediately. In the centre of this shop we 

ut a No. 5 Becker vertical milling-machine, which 
ent itself admirably as a support for the whirl- 
ing-arm; in fact, it presented perfect rigidity 
and stability. Through its hollow vertical spindle 
were drawn india-rubber tubes connecting the 
revolving body with a cup placed on the axis 
of rotation, and filled with quicksilver ; stationary 
tubes established a communication between this 
latter and the manometer. We fixed on its 
mandrel a wooden arm, built accurately in such a 
way as to unite the greatest rigidity with the least 


weight and with the least surface exposed to the re- 
sistance of the air during the rotation (see Fig. 2). 

This arm, having a total length of 6 metres, and 

= at a height of 2.15 metres above the floor, 

its centre of rotation at two-thirds of its length. 

In this way we had on the one side an arm 2 metres 

long, provided with a cast-iron counterweight in 





order to equilibrate exactly the whole system, 
and, on the other side, an arm of 4 metres 
destined to support the body under investiga- 
tion. As the body itself was fastened to an ex- 
tension screwed on the end of the whirling-arm, 
the radius of rotation measured from 4.50 to 4.60 
metres—a length more than sufficient to practically 
exclude any influence of the curvature of the tra- 
jectory on the phenomena studied. The milling- 
machine was driven from a three-phase motor, 
which, by means of a cone-pulley countershaft, was 
able to communicate to it an angular velocity vary- 
ing from 10 to 32 revolutions per minute, the corre- 
sponding peripheral speed varying from 5 metres 
to about 15 metres per second.. It was possible to 
put the whole in motion, to stop-and to start it 
again in the opposite direction, with the greatest 
simplicity and quickness; a necessary condition 
this, and without which it would have been abso- 
lutely impossible to make as large a number of read- 
ings as was found indispensable. With the velocities 
which we could dispose of in this way, a mano- 
meter a great deal less sensitive and less delicate 
than that of Kretz was sufficient ; and, in fact, we 
used a manometer consisting of an inclined glass 
pipe of about 2 millimetres bore, filled with 
coloured alcohol, on which were made the readings, 
and communicating with a glass reservoir of a dia- 
meter sufficiently large for any pressure to produce 
no appreciable change of level in the reservoir, its 
effect being felt entirely in the inclined tube. As 
the sensibility of such a device is inversely pro- 
portional to the sine of the angle of inclination, we 
could easily vary it by changing the slope of the 
tube ; but for the greater number of our experi- 
ments we contented ourselves with a sensibility 
fifteen times greater than that of a water mano- 
meter. 

Whereas, while experimenting in the under- 
ground gallery we had to cope with the static 
pressure of the air-mass in movement, during the 
whirling-arm experiments we had to face another 
difficulty due to the centrifugal force of the air con- 
tained in the tube, directed from the axis of rota- 
tion towards the body investigated. True enough 
that the influence of this force ought to have been 
easily calculable and remain constant at constant 
speed ; still, at first we were somewhat perplexed by 
a strange fact, which we succeeded in explaining 
only later on. In fact, when after having calculated 
by means of the known formula the suction which 
ought tohave been produced by the centrifugal force, 
in order to compare it with the real one, we opened 
at the end of the whirling-arm, the air-conduit 
going to the manometer, we were astonished to find 
that the suction really produced and measured 
by the manometer was much superior (almost 
double) to that calculated, though the plane of the 
aperture had been maintained parallel to the 
direction of the movement. It would take too long 
and be of but little interest to relate here the 
series of observations and experiments by means 
of which we succeeded in getting at the explanation 
of the phenomenon. We will only say that if a 
cylindrical tube with its extremities open normally 
to the axis is moving in the air along a straight 
line perpendicular to the axis, there will be inside 
of the tube a pressure inferior to that of the sur- 
rounding air. It was on account of this depression 
adding itself to that produced by the centrifugal 
force that the depression read on the manometer 
was considerably superior to the calculated one. 
That is why we said above that it is not exact to 
measure the static pressure within.an air or a water 
conduit by opening in this latter a tube connected 
to the manometer and having its plane of aperture 
parallel to the stream. In such conditions the 
manometers will always indicate a pressure inferior 
to the real one. This would not happen if, instead 
of a simple tube, there were used a tube having its 
aperture placed in the centre of a plane surface per- 
pendicular to its axis—i.e , parallel to the direction 
of the stream. We have found that it was sufficient 
to fix at the free end of the tube a thin mica disc, 
having a diameter of 8 centimetres, and with a hole 
drilled in its centre correspondingly to the vent of 
the tube, in order that the manometer should indi- 
cate exactly the same depression as that calculated 
from the centrifugal force formula. 

The speed of our whirling-arm was pretty uni- 
form ; some observations made to that effect showed 
us that its variations, due especially to the slipping 
of the transmission-belt, did not exceed 2 per cent. 
But as for some series of experiments it was neces- 
sary to make very accurate readings, we sought 








for some means of eliminating even these small 
sources of error; and we adopted the following 
device. The short side of our whirling-arm was 
prolonged for about 1.5 metres by a wooden rod, at 
the end of which was fixed a glass pipe, projecting 
some 20 centimetres, having its extremity cut 
square to its axis, and provided with a mica disc 
in the manner just explained. From the far end 
of this glass pipe started an india-rubber tube, 
which, after reaching the axis of rotation, ran 
through the vertical spindle of the willing-machine 
together with the other tube coming from the 


‘body investigated. The simple joint was replaced 


by a double one (Fig. 3), consisting of two concen- 
tric glass bells revolving with the spindle and 
plunging into mercury, contained in a stationary 
cup ; each one of the glass bells communicated at 
its upper part with one of the india-rubber tubes, 
and at its lower part witha glass pipe emerging 
from the mercury and connected to the manometer. 
In consequence two manometers were necessary. 
We made them perfectly identical, and placed them 
close to one another, with their scales parallel, so 
as to read on both of them simultaneously. Thus 
the second manometer, communicating with the 
glass pipe at the short side of the whirling-arm, 
would serve us as a most sensitive tachometer, and 
indicate to us the precise moment in which the 
speed attained the right value, and in which, there- 
fore, we had to make the reading on the other 
manometer ; or else it would furnish us with some 
precise data for calculating how much the speed 
differed from the normal one, and thus enable us 
to correct the reading made contemporaneously on 
the main manometer. 

The indications of the main manometer varied 
from zero to a maximum always situated at the 
same end of the graduation, and showed always 
depressions ; this signifies that the amount of in- 
crease of pressure produced by the air on any point 
of the surface of a body, in consequence of the 
rotary motion of this latter, never exceeds the 
amount of decrease of pressure which the centri- 
fugal force produces at the extremity of an axial 
tube full of air, which opens out at a point on the 
ey - aaa We know that this latter amount 
is $6 V*. 

The depressions read on the manometer were 
sometimes inferior, sometimes superior, to the 
centrifugal force depression ; the difference gave us 
each time the value of the pressure exercised by 
the air on the point of the body surface considered, 
and this pressure was positive in the first case and 
negative in the second (in comparison with the 
atmospheric pressure taken as point of reference). 

The different values having once been obtained, 
we reduced them all to a single speed (10 metres 
per second) in order that the results might be easily 
comparable with one another ; this was easily done, 
because the pressures (and depressions)—at least 
for the limits within which we were experimenting 
(5 to 15 metres per second)—were proportional to 
the square of the speed; we have been able to 
assure ourselves by direct experience of the 
accuracy of this law. We thus possessed all the 
data necessary for plotting curves, which should 
indicate the pressure in millimetres of height of 
water and at the speed of 10 metres per second for 
every point of a body surface, and give at the same 
time the law of variation of pressure from one 
region of the surface to another. 

By integrating these curves we obtained the total 
force ; moreover, by decomposing the pressure at 
every point into two components, one parallel and 
the other normal to the direction of the movement, 
by plotting new curves with the values of these 
components, and by integrating these latter, we 
finished by obtaining the resistance opposed by the 
air to the movement, and, in the case of planes, 
the sustaining force. And thus we were able to 
compare the final result of a series of observations 
with those arrived at by others by means of dynamo- 
metrical methods. 

The trustworthiness of the data gathered by us 
is impressed on us by the fact that, contrary to 
what happened to other workers in this field, we 
have been able to ascertain that the observations 
made during one set of experiments were always 
perfectly concordant with others made, sometimes 
several weeks later, during another set. - 

Plane at 90 Deg.—The case of a thin and rigid 
plane surface, moving uniformly in a direction 
perpendicular to itself through a fluid surroundiny 
it, may, a priori, be considered as one of the sim 
plest ; though the experimental and theoretical 
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researches of Stokes for very low speeds (of the 
magnitude of some centimetres per second) showed 
laws differing considerably from those found above 
a certain critical velocity. This critical speed, on 
which exist very noteworthy investigations made 
by Osborne Reynolds, appears to divide the field 
of resistances proportional to the velocity from that 
of resistances proportional to a power of the speed 
nearly or quite equal to 2, and correspondingly in 
the first field will preponderate the influence of the 
fluid’s viscosity, whereas in the second its density 
alone is involved. Our experiments concern only 
the second field—the most interesting from the 
practical point of view, since vehicles of any kind 
and parts of machines move, almost without ex- 
ception, at speeds varying from 1 metre to 50 
metres per second. 

The first series of our experiments was made with 
a 45 by 85 centimetre plane formed. by a 4-milli- 
metre thick nutwood board duly stiffened by thin 
wooden ribs on one of the faces. The movement 
of the whirling-arm was alternately reversed, in 
order to read pressures, as well as depressions, on 
the face free from ribs. In the holes which 
opened out on this surface were fitted, on the oppo- 
site side, small brass pipes. Later on we made 
experiments with other rectangles of various shapes 
and dimensions, with squares and with discs. 
Fig. 4, page 333, shows at a glance the behaviour 
of the pressures on the front surface, the ordinates 
showing pressures in millimetres of water for a speed 
of 10 metres per second. In this diagram the full 
lines represent pressures along the axial line of 
rectangles 45 centimetres wide by 85, 54, 30.5, and 
10 centimetres long ; the dotted lines show the dis- 
tribution of pressure along the radii of discs ; the 
dotted line a along the diagonal of « square ; and b 
the pressure on the longer axial line of a rectangle 
10 by 45 centimetres. 

The first thing to be noticed is that all the curves 
start from a maximum placed in the centre of figure 
of the plane, and that from that point they go de- 
creasing, and reach zero at a point presumed to 
be placed on the edge or close to it ; it is further to 
be observed that the maximum always has nearly 
the same value for any plane surface. This value 
was, in all the experiments, found to bea trifle in- 
ferior to the value 4 6 V? (which expression repre- 
sents also the depression produced by the centri- 
fugal force at the centre of the whirling-arm). The 
small difference does not attain 2 per cent., 
and is certainly due to some trifling cause of dis- 
turbance. The experimental points will not be 
found in the diagrams concerning the plane sur- 
faces. This abnormal method was followed, because, 
it may be said, without exception, these points 
would have coincided with the curves themselves ; 
these latter were almost naturally traced by the 
points themselves, always very numerous. 


(To be continued.) 





HIGH-TENSION INSULATORS. 
By E. H. Crarrer, M.I.E.E. 


Ir is only of comparatively recent years that the 
supply of electric power over considerable distances 
has brought into prominence the subject of high- 
tension currents, and the probability of an early 
introduction of overhead high-pressure line wires in 
this country now awakens fresh interest in the pro- 
blem of the transmission of these currents. In 
the following article it is proposed to consider 
only one aspect of the problem—i.e., the impor- 
tant subject of insulators for high-pressure wires. 
It is generally acknowledged that the marvellous 
development of electric power transmission which 
has taken place, both in America and on the Con- 
tinent, is largely due to the fact that, unlike the 
case in the British Isles, high - tension lines 
may be run through the open country, and even 
through small towns, the conductors being simply 
supported overhead at the top of tall poles by 
special insulators set in pins placed in cross arms 
carried by the poles. 

Now, if there is one factor which stands out 
more prominently than any other in the design of a 
line to secure satisfactory service and an uninter- 
rupted supply of power, it is the fact that the 
integrity of the line depends upon the adaptability 
of the insulator to the condition of the service to 
be rendered. The insulation of the line should be 
as perfect as possible, and, other things being 
equal, interruptions due to line troubles depend 
upon the magnitude of the voltage employed, the 





length of the line, and the number. of branch cir- 
cuits forming the distribution portion of the sys- 
tem. Asa general rule, the, greater the length of 
transmission the higher is the ure. In fact, 
the present tendency—abroad at least—is the adop- 
tion of very high pressures for transmission pur- 

oses, and on this account the question of leakage 

ecomes more and more serious, and consequently 
the perfection of the insulator becomes more and 
more necessary. For instance, the arcing or strik- 
ing distance of 40,000 and 50,000 volts over wet and 
dusty surfaces is large, and it is imperative that 
the engineer should recognise the part played by 
the insulator in high-pressure transmission work, 
and also realise the importance of preventing the 
leakage of current from the line to earth or to 
adjacent wires. 

During the early or pioneer stages of aerial trans- 
mission, by means of moderately high pressures, 
the ordinary form of insulators employed in tele- 
graphy were tried, and their imperfections soon 
detected. A process of evolution then followed. 
Fortunately, the experience gained by American 
and Continental engineers is at our service ; and 
the study of the evolution of the high-tension 
insulator from its more primitive forms affords 
both interesting and instructive reading. The 
demand.made upon the manufacturer for an im- 
proved insulator has resulted in the production of 
the high-tension insulator, and satisfactory insu- 
lators are now available for pressures of 40,000 
volts and upwards. The successive stages in the 
development of the high-tension insulator followed 
immediately upon the increases in the voltages 
which have been introduced from time to time 
since 1893, and the requirements which practice 
has shown to necessary may be best demon- 
strated by tracing the steady growth in the trans- 
mission pressures. 

The beginning of the epoch of high-tension trans- 
mission dates from 1891, when the Frankfort 
Exhibition was held, and the famous Frankfort- 
Lauffen transmission experiments were conducted 
in connection therewith. These experiments demon- 
strated the possibilities of high-pressure alternating 
currents in supplying power at great distances— 
110 miles in this case—and voltages as high as 
28,000 volts were tried for short periods ; porcelain 
insulators, with an oil-cup something like the type 
shown in Fig. 1, page 336, being used. This early 
attempt, confirmed by later experience, to secure pro- 
tection against leakage by the addition of an oil 
groove proved that oil cannot be kept clean, and that 
the introduction of oil is more of a disadvantage than 
an advantage, since the accumulation of dust on the 
surface of the oil diminishes its insulating value, 
and the method is now discarded. To make this 
brief historical record complete it is only right to 
mention that the first alternating-current power- 
transmission scheme was introduced in the United 
States in 1890, in which case the voltage was 3000, 
and glass insulators of the type shown in Fig. 2, 
page 336, were employed. Before the use of oil was 
entirely discarded, attempts were made in connec- 
tion with the Pomona-San Bernardino (California) 
scheme in 1892 to introduce a petticoat projecting 
from the body of the insulator, and dipping into a 
detachable oil-cup of circular form, for pressures as 
high as 10,000 volts ; but these oil-cups were found 
to be unnecessary. 

Having found in actual practice that insulators 
without oil-cups were superior, other things being 
equal, two modifications were made in the form of 
glass and porcelain insulators possessing petticoats 
to gain the protection necessary against the increase 
of arcing range which accompanied the increases 
of the voltages employed. The ideas underlying 
the principles of the two resulting types of insu- 
lators were :— 

1. That leakage is most likely to follow the sur- 
face, especially if it be wet or dusty ; and 

2. That the discharge which occurs when an 
insulator spills over is from petticoat to petticoat 
across the air space, and not along the surface. 

According to the former idea, the insulator with 
relatively small diameters and rather deep and 
nearly vertical petticoats, as shown in Fig. 3, 
were introduced, whilst the latter idea led to the 
construction of the mushroom type of insulator, 
with the upper petticoat, of fairly large diameter, 
projecting outwards almost horizontally. Now 
further experience with high voltages has proved 
that an insulator does ‘‘spill” over in precisely 
the manner suggested by the second idea ; and, so 
far, the mushroom type of insulator is justified, But 


it is also true that in bad weather, when the surfaces 
are thoroughly wet, discharges over the surface are 
particularly likely to lead to spilling over, and it is 
not advisable to shape the petticoats so that the 
interiors are freely exposed to the elements.; Hence 
modern insulators tend to forms which impede 
surface leakage by means of two or more extended 
petticoats, which present a sufficient distance be- 
tween the edges of the petticoats without freely 
— the interiors, as shown in Figs. 4 and 5. 
he insulator first used by the Niagara Falls 
Power Company is known as the ‘‘ Type C” insu- 
lator, and is shown in Fig. 6, the voltage at that 
time (1893) being 11,000 volts. In 1900 a second 
line was erected, in which the Type E insulator 
(Figs. 7 and 8) was used, and the pressure raised to 
22,000 volts in 1901. The Type C insulator was 
particularly defective in respect to its mechanical 
attachment to the pin, which was but { in. in 
diameter at the top, while the number of screw- 
threads engaging the pin with the insulator was 
but six ; whilst the pin used with the Type E in- 
sulator is 1} in. in diameter at the top, and nine 
threads secure the insulator to the pin. The 
Type E insulator is made by the Locke Insulator 
anufacturing Company, of Victor, New York, 
and is also used for the 101-mile transmission plant 
of the Guanajuator Power and Electric Company, 
in Mexico, which company is now using a pressure 
of 60,000 volts. 

In 1895 a pressure of 13,000 volts was in use at 
the Hochfelden-Oerlikon transmission scheme in 
Switzerland, and a pressure of 16,000 volts was 
introduced in the United States in 1897. The 
first commercial very high-voltage system, how- 
ever, was introduced in 1898, at Provo, Utah, 
United States, the pressure being 40,000 volts. 
The insulators were made of glass, and were de- 
signed to provide unexposed surface near the wire 
in order to impede surface leakage ; 60,000 volts 
was introduced in 1900 in connection with the Bay 
Counties and Standard Electric Companies of Cali- 
fornia, in which case the mushroom type of insu- 
lator, with a petticoat in the form of a sleeve fixed 
around the pin, wasemployed. The type of insulator 
which was introduced in 1901 for the 55,000-volt 
system of the Missouri River Power Company in 
Montana is shown in Fig. 9, from which it will be 
noticed that the insulator is formed of two separate 
parts—one, a hood 9 in. in diameter, and the other 
a glass sleeve set over the pin. The sleeve, which 
is open at the top, adds nothing to the dielectric 
strength of the insulator, its purpose being to pro- 
tect the wooden pin. Obviously, the sleeve would 
be of little value if a metal pin were used; but 
this type of insulator the advantage of 
being in two parts, which are separable, either of 
which can be replaced if broken. The insulator 
used for the 50,000-volt transmission at Shawinigan 
Falls, Quebec, is shown in Fig. 10. This is of 
porcelain, and made in sections. Each section has 
a closed top, and adds to the dielectric strength of 
the insulator, Two petticoats, one 9 in. and the 
other 10 in. in diameter, extend outward and give 
the effect of one insulator over another. One 
section extends down: around the wooden pin and 
serves to protect the pin. The sections are held 
together with Portland cement. This insulator com- 
bines the advantage of a sleeve around the pin, out- 
wardly-extending petticoats, and of separable ae. 

It is perfectly clear that yap ary insulators 
require special attention in the design and manu- 
facture, and, considering the production of these 
insulators as a problem in design, there are four 
essential features which demand careful considera- 
tion—i.e., resistance to puncture, the resistance to 
arcing to pin or cross-arm, proper distribution of 
electrostatic strains, low capacity, and sufficient 
creeping surface. . The essential requisites of an 
insulator for high-pressure transmission are ob- 
viously (a) electrical, and (b) mechanical, both of 
which must be permanent and not liable to de- 
terioration with service. 

(a) The electrical requirements are :— 

1. Impenetrability, or sufficient dielectricstrength 
to resist puncture and to prevent discharges pass- 
ing directly through the material. 

2. The proper form and dimensions to impede 
the transference of electricity over the surface of 
the insulator. 

3. Sufficient distance around the insulator be- 
tween the conductor and the pin or support to 
prevent arcing. 

4, Small electrostatic capacity, 





(b) The mechanical requirements are :— 
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1. Mechanical strength to withstand mechanical | 
strains and vibratory shocks. 

2. Convenience of contour, so that they may 
be easily cleaned. 

3. The material should be homogeneous and 
compact, and there should be no fractures or 
spongy places. 


4. Convenience for mounting and for fastening 
the wire. 
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In the case of insulator$ in which the petticoats 
flare widely or are short, it is found that there is 
usually less concentration of electrostatic strain on 
the inner petticoat, and, consequently, less liability 
to puncture. Resistance to arcing is chiefly pro- 
portional to the longest combined air and insulator 
surface path which the discharge can be forced to 
take in ing from the wire to the pin or cross- 
arm. With regard to electrostatic strains, the | 
noise and display of an insulator under test may | 
be taken as an indication of its static capacity | 
and effectiveness of material distribution. The 
point of visible static discharge should be kept 
at least as high as the full line voltage, in order 
that no insulator should be subjec to undue 
strain. The length of creepage path should be 
made as great as is consistent with reasonable de- 
sign, 

Local and climatic conditions should also be 
taken into account in deciding the form and dimen- 
sions of a high-tension insulator, As a general 
rule, the insulator should be larger for a focality 
where the climatic conditions are severe than for 
localities which are not accustomed to heavy rains, 
sleet, or dust-storms. Usually a larger type of 





insulator is required for the same voltage in a cold 








country than in a warmer climate. Whilst con- 
sidering climatic conditions, the following remarks 


by Professor W. E. Goldsborough are worthy of | 


notice :—‘‘ As the pressure on a transmission line 
is increased the line insulation is less and less 
affected by weather conditions. If insulators 
under favourable laboratory conditions withstand 
the high-vol 
ample satisfaction when installed on the line, as 
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the energy dissipated by leakage over a damp 
insulator quickly dries it, and a further accumula- 
tion of moisture is curtailed by the electrostatic 
repulsion of the vapour particles. The full pres- 
sure should never sldealy thrown on a trans- 
mission line that has been out of use. The circuit 
should be closed when the generators are only 


e test, they will probably give 





we! excited, and the voltage gradually built up. 
y following this plan the line is seasoned or dried 


out before the maximum voltage is reached, and 
the danger of a breakdown is greatly reduced.” 
The ability of an insulator to prevent surface 
arcing depends upon its dimensions and shape, and 
to the latter is due (1) ye ae action against 
moisture and rain, and (2) the property of giving 
—_ to electrostatic phenomena. In connection 
with the size of an insulator, it should be noted 
that an increase in the dimensions introduces diffi- 
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culties in supporting the insulator as well as a 
broader leakage path, and, as the present tendency 
is towards long spans, it is obvious that it is more 
difficult to satisfy the mechanical requirements 
of a high-tension insulator as the dimensions are 
increased. 

Many different substances have been called into 
requisition in the endeavour to make satisfactory 
insulators,.and many substances have been sub- 
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jected to experiment and test, the chief of which all others, and it is noteworthy that both possess | almost equally divided ; glass is undoubtedly more 
are porcelain, glass, hard rubber, and various com- | naturally the necessary insulating qualities ; but, | brittle and weaker than porcelain, and is more 
ope of vegetable and mineral matter. Porce-|at the same time, they are weak mechanically. hygroscopic. When the insulators are large, and 
‘ain and glass have proved themselves superior to| The merits of glass and porcelain appear to be the form complicated, difficulty is experienced 
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during the manufacture ia annealing the glass and 
in obtaining a good surface. Glass is, however, 
slightly cheaper, and it possesses the advantage of 
being transparent, thus enabling internal defects 
to be readily detected, and s»me American engi- 
neers have a decided preference for glass insulators. 
As regards numbers, however, the insulators con- 





g m 
Whén finished, thé insulators are somewhat green 
in colour, the ebléfation being due to the presence 
of slight traces of iron oxide, no attempt being 
made to remove the last traces of the metallic 
impurities. This coloration, however, is not deep 
enough to render them ‘opaque. : 

As regards porcelain, the process of manufacture 
varies somewhat with different makers ; but it is 
very essential that every care should be taken in 
selecting materials of the. best quality, so as to 
secure such faultless proportions of the ceramic 
composition as will withstand the very high: tem- 
peratures involved in the baking and manufacture 
of the insulators, and also avoid deformation and 
the ‘possibility of producing internal cracks, which 
naturally diminish the resistance to. puncture. 
Porcelain as an insulator is‘ useless, unless it is 
dense and properly vitrified throughout, and this 
necessitates firing at extremely high temperatures. 
Now whilst the requisite di-electric resistance or 
impenetrability may be secured by. increasing the 
thickness of the sections, it must be borne in mind 
that there is a limit to the increase in the thickness 
of the: material used. It is impossible to secure 
that uniform thermal treatment throughout the 
material which is absolutely necessary to bake 
the specimens evenly, and obtain continuity of 
structure if a certain thickness be exceeded. It 
is because of the difficulty experienced in getting 
the Jarge mass of porcelain at the neck properly 
vitrified throughout that this part of the insulator 
is frequently the weakest part. One of the simplest 
tests to determine whether the material is pro- 
perly vitrified and the insulator of good quality 
is to apply ink to a fracture ; if the ink be not 
drawn up into the material, and washes off with- 
out leaving a trace behind, the insulator is satis- 
factory. 

(To be continued.) 
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Bradshaw's Canals and Navigable Rivers of England and 
Wales : A Hand-Bovk of Inland Navigation for Manu- 
facturers, Merchants, T'raders, and Others. Compiled 
by Henry Rupo.pu de Saws, Assoc, M. Inst. C.E. 
London: H. Blacklock and Co., Limited, Proprietors 
and Publishers of ‘‘ Bradshaw’s Guides.” 

Everyone who has occasion to travel either at home 

or abroad is certain to take with him as a faith- 

ful and indispensable companion a ‘‘ Bradshaw’s 

Guide.” He may be able to find there what he 

wants, or he may not; but he has always the 

assurance that it is there; so he leans on ‘* Brad- 
shaw.” Thus ‘‘ Bradshaw ” is the people’s friend, 
anxious to do his best for everyone ; and we are 
therefore not surprised to find that, after having 
fed us so sumptuously and so long on iron railways, 
he should now come forward offering us liquid 
refreshment in the form of canals and navig- 
able rivers. This may not appeal to so large a 
section of the community as the older fare, 
but to very many persons it will be most wel- 
come; and if our best friends are those who 
always are able to forestall our desires, and 
gratify them before they are expressed, then must 
we give “Bradshaw” a place of honour. For 
during the past few years interest has been kindled 
anew in the problem of inland navigation, and the 
mercantile classes have begun to realise what great 
possibilities for good have been allowed to lie 
dormant through the neglect of our system of 
inland waterways. It is now recognised that a 
fatal mistake was made in the panic which followed 
the railway boom from 1845 to 1847, in selling so 
many canals to the railway companies, then newly 
formed ; and the question is to-day being freely 
asked, What can be done to restore our canals to 
an efficient state in order to relieve the railways 
of the heavy and bulky traffic which now congests 
the lines, and provide the public with a cheap 
means of transport for such goods in cases where 





time vccupied in transit is not of first import. ! 


ance? In the consideration of this question 
careful study of the conditions prevailing on 
our waterways is essential, and this new volume 
provides in a very convenient form exactly the 
material required for such a study. It gives par- 
ticulars—other than financial—regarding each canal 
and navigable river in England and Wales, and 
contains most valuable tables of the principal 
through routes. A study of these tables shows 
how difficult the thorough reform of our canals has 


. | become, as entries are there made of the maximum 


size of vessel that can be used in navigation of each 
link in’each chain, and it can be seen at a glance 
that the different gauges form a great obstacle to 
efficiency commensurate with modern requirements. 
Thus, to take one example, on the route from 
Liverpool to Hull, which is of great commercial 
importance, the Liverpool and Leeds Canal can 
tale take vessels not exceeding 62 ft. long and 
14 ft. 3in. broad, with a draught of 3 ft. 9in., 
while the Aire and Calder Canal from Leeds to 
Goole—the most progressive of all our canals— 
can admit vessels 120 ft. long, 17 ft. 6 in. broad, 
and drawing 7 ft. 6 in. of water. It is easy to 
see that until something like uniformity of gauge 
is obtained, the full value of our canals will not be 
realised ; and so long as each link ina chain is 
owned by a separate authority it is hopeless to 
expect a determined effort to be made to carry out 
this reform. 

In the opening sections of the volume Mr. H. R. 
de Salis, who is.responsible for the compilation of the 
statistics it contains, gives some interesting infor- 
mation on various matters connected with the 
operation of canals—e.g., systems of haulage and 
appliances for overcoming changes of level—and on 
such constructional matters as tunnels, aqueducts, 
and bridges. There are also notes on tides and the 
uses made of them, and short descriptions of the 
different types of vessels used in inland naviga- 
tion. 

The compilation of the statistical portion of the 
volume must have entailed an immense amount of 
labour, and great credit is due to Mr. de Salis for 
the excellent work he has done. To obtain his 
information from the best sources he has made a 
personal survey of all the navigable inland water- 
ways of England and Wales, this involving travelling 
a total distance of over 14,000 miles, and occupying 
over eleven years in time. The result is the pro- 
duction of a very useful work, which we commend 
to all interested in inland navigation. Inserted in 
a pocket at the end of the volume there is a map 
showing the routes of all the canals and navigable 
rivers in England and Wales, with reference numbers 
on each directing the reader to the section where 
particulars are given, and this is of great assistance 
to anyone studying the canal system. 





River, Road, and Ruil : Some Engineering Reminiscences. 

By Francis Fox, M. Inst.C.E. 1904. London: Jchn 

urray. [Price 8s. net. ] 

ANYONE with over forty years’ experience as an 
engineer, employed in many different lands, and 
meeting with all classes of men of various nationali- 
ties, is bound to havea fair stock of ‘reminiscences,’ 
but their interest to other persons will not be the 
same in each case. Much depends upon the tale to 
be told, and much upon the sacthod of telling 
it, and in both these respects this volume by 
Mr. Francis Fox will be appreciated by many of 
his confreres in the profession, and especially by 
young engineers. It is full of useful hints which 
are not to be found elsewhere, and the outcome of 
a wide knowledge of human nature and of engi- 
neering life generally. Many of the reminiscences, 
too, are really amusing, and all are interesting, 
while every opportunity is taken of pointing the 
moral. 

The opening chapters contain some interesting 
recollections of the author’s father, Sir Charles Fox, 
and of incidents in his career. Sir Charles was 
one of the railway pioneers. He drove locomo- 
tives on the Liverpool and Manchester Railway, 
and was associated with Ericsson, of Monitor fame, 
in the design of one of the locomotives which took 
part in the Rainhill contest. He was associated 
with Paxton in the design of the 1851 Exhibition 
building, now the Crystal Palace, and to him was 
due the introduction of the transept which gives 
the design its distinctive quality apart from size. 
The reminiscences associated with the erection of 
the building are certainly interesting. One of Sir 
Charles’s services to railway engineering was the 





introduction of the switch, prior to which the ordi- 





nary sliding rail was the only device. He also was 
the first to make use of iron caissons under air 
pressure ; these were in putting in the foundations 
for Rochester Bridge in 1851. 

The author has arranged his reminiscences 
under separate headings, and in each case borrows 
from history to make a complete narrative. The 
chapters deal with railway construction, tunnelling, 
diving, subaqueous engineering and mining. In 
cidentally, the narrative is published of the first 
introduction of telephones and telegraphs, with 
whichthe author was identified. Later chapters 
contain brief accounts of the author's visits to 
foreign lands. The chapter on Rhodesia is mostly 
descriptive of the construction of the bridge across 
the Zambesi River at the Victoria Falls, the 
personality in the foreground in this’ instance 
being the author’s son, Mr. C. B. Fox, one of the 
engineers in charge, whose interesting letters to his 
father form a considerable portion of the text. 

The book is written in an entertaining style, and 
is beautifully illustrated. As we have said, there 
is much that will assist the young engineer in 
every branch of his profession. One cannot help 
realising that Mr. Fox is anxious to impress his 
readers with the higher aims of life and his advo- 
cacy of the abolition of Sunday labour. © His isa 
sound, robust Christianity, an instance being found 
in his practice of granting one-third of his staff the 
great boon of a week-end holiday from Friday 
afternoon to Monday forenoon every three weeks. 
The remaining two-thirds willingly do the work of 
the absent third, knowing their turn is coming, 
and this and other concessions lead to content- 
ment and esprit de corps. We commend the idea 
to others. 





Sweden, Its People and Its Industry: Historical and 
Statistical Hand-Book. Published by order of the 
Government. Edited by Gustav Sunpsare, First 
Actuary at the Royal Swedish Bureau of Statistics. 
Stockholm : Government Offices. 

Tus Government report would be remarkable were 

it only for the fact that it has been published in 

the Swedish, English, and French languages, the 
expense having been met by a special vote of credit. 

It should be mentioned that the French edition 

appeared first in 1900, and some copies were dis- 

tributed at the Paris Exhibition of that year; the 

Swedish edition was published in the following year, 

and the English version, enlarged and brought up 

to a more recent date, has only been lately issued 
from the Government printing offices at Stockholm. 

The book contains over 1100 pages, filled with 
the statistical information indicated on its title- 
page; it has many excellent maps of Sweden, 
referring to its physical characteristics, its mineral 
resources, its agricultural and pastoral capabilities, 
its educational development, &c. It has besides 
many well-schemed-out diagrams, and a profusion 
of finely-executed and well-printed illustrations. 
When we add that each of the very numerous 
sections bears the name of a well-known authority 
as author, and that the work of translation into 
English has occupied a dozen linguists, to say 
nothing of the labours of the editor, some idea will 
have been given of the scope and value of the book. 

It would be impossible within the brief limits of 
a review to do justice to the contents of this com- 
prehensive volume. All that we can do is to indi- 
cate some of its more salient points. Whoever 1s 
interested in Sweden—in its climate, geology, 
vegetation, and fauna; in its people, history, 
constitution, arts, literature, science, or social 
economy ; in its manufactures, natural wealth, and 
home and foreign trade—can find here all the in- 
formation he will require. The only pity is that 
the statistics have not been brought to a later date 
than 1902, but, as the editor points out, it was not 
possible to obtain data of a later date, and industry 
has not made much progress during the last two 
years. A few pages of appendix, however, at the 
end of the volume contain many very recent 
statistics, and some of these we may condense 
without any particular sequence. 

At the end of 1903 the population of Sweden was 
5,220,000, and the average of life is calculated at 
50.2 years. Emigration during the 50 years ending 
1900 exceeded one million, the greater part of 
which was received by the United States, where 
the Swedes make prosperous colonists. The results 
of the census of 1900 gave the following figures 
relating to the occupations of the inhabitants :—- 
There were employed: in agriculture and fishing, 
2,756,700 persons ; in industries, 1,484,230 ; in trade 
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and transport, 544,324; in the public services, 
351,183. As this accounts for nearly the total 
population, it follows either that the larger pro- 
portion of women and children must be actively 
employed, or, what is more probable, those de- 
pendent on the wage-earners must be included in 
the several divisions. However this may be, 
the percentages of different occupations are as 
follows :—Agriculture and fishing, 53.67 per cent. ; 
industries, 28.90 per cent.; trade and transport, 
10.69 per cent. ; public serviccs, 6.83 per cent. 
Since the year 1896 the Government has made a 
yearly grant of nearly 80,0001. for the insurance of 
workmen. This sum has now accumulated to about 
710,0001., but up to the present no decision has 
been arrived at as to its utilisation ; it is evident, 
however, that Sweden possesses a very good founda- 
tion for the establishment of au old-age pension 
scheme, should such a measure be brought forward. 





Hand-Book for the Electrical Laboratory and Testing-Room. 
By J. A. Freminc, M.A., D.Sc., F.R.S., Professor of 
Electrical Engineering in University College, London. 
Vol. I. London: The Electrician Printing and Pub- 
lishing Company, Limited. [Price 14s. net.] 

In this volume Professor Fleming completes the 
task he has set himself, of providing a complete 
hand-book on the problems with which the student 
has to deal in the electrical experimental and test- 
ing laboratory. The first volume, which appeared 
some time ago, dealt with matters most of which 
come within a college course in practical physics ; 
while in this new volume the reader is introduced 
to matters of a more technical character, which 
come within the sphere of the practical electrical 
engineer. To some extent the title which Pro- 
fessor Fleming has given his work is misleading. 
It is not in the truest sense a ‘‘hand-book for the 
electrical laboratory”—that is, a book to which a 
person engaged in a testing laboratory would turn, 
expecting to find a practical discussion of the 
different methods by which he might carry out any 
particular test. To some extent this work does 
satisfy that condition, but scarcely in the way that 
a practical engineer would expect from the title of 
the book. Professor Fleming has rather set him- 
self to discuss the theory underlying different tests 
and the principles of certain instruments; and 
while this is quite justifiable and, in some instances, 
valuable, it makes the work less likely to appeal to 
practical men. To us these two volumes appear to 
be not so much a hand-book as a comprehensive 
treatise on electrical measurements and electrical 
testing. 

The first chapter in this volume is devoted princi- 
pally to electric meters, but contains also a lengthy 
discussion of the theory, construction, and use of 
the ballistic galvanometer. The different forms of 
commercial quantity and energy meters now on the 
British market are explained, and a general dis- 
cussion of the principles of each type is given. The 
chapter concludes with notes on the testing of 
meters and batteries. Chapter II, deals with the 
measurement of capacity and inductance. This 
subject is one which presents considerable difticulty 
to students, and Professor Fleming has dealt with 
it very thoroughly. Indeed, this chapter might be 
taken as an excellent illustration of our general 
remark that the work is much more than a labora- 
tory hand-book ; as what we find here is very largely 
a discussion of the theory of capacity and in- 
ductance, and might almost be a chapter from a 
theoretical text-book. If the effect is to make it 
less convenient for ready reference as a guide in 
dealing with practical laboratory problems on the 
measurement of capacity and inductance, there is, 
on the other hand, an advantage to the careful 
student, willing to study the principles underlying 
all such measurements, that he ean here find 
guidance and instruction in that study. 

Chapter IIT. is concerned with photometry, and 
contains such a thorough analysis of the standards 
of light and illumination, and of photometers and 
photometric measurements, as we naturally expect 
from the author, who has himself done a large 
amount of work on this subject. Chapter IV. 
deals with magnetic and iron testing, and gives an 
exposition of all the points calling for attention in 
this important matter. Magnetisation curves are 
explained and discussed, and the different methods 
hy which these can be obtained are passed in 
review. Hysteresis receives much attention from 
the author, who gives the results of the most recent 
work on the subject, and points out the effect of 
the physical constitution of iron or steel on their 








hysteretic loss, and the improvement which has 
been made with regard to this loss in late years in 
the iron and steel used for electro-magnetic pur- 
poses. This chapter contains many useful tables 
of data. The final chapter of the volume discusses 
the testing of dynamos, motors, and transformers, 
and although it contains some theoretical matter, 
it is, on the whole, very practical in character— 
og the most practical chapter in the volume. 

he different methods of testing efficiencies, and 
the precautions necessary in making such tests, are 
here fully explained in a manner which, we believe, 
will be appreciated by the intelligent student. On 
many little points of detail the author gives useful 
practical hints. 

A welcome feature of the work is the inclusion in 
each chapter of numerous references to original 
papers where the reader can find further informa- 
tion on the subject under discussion. It is obvious 
that the author has devoted much care to the 
preparation of this volume ; and if it should not 
appeal to the engineer who prides himself on being 
‘*a practical man,” it will nevertheless be appre- 
ciated by all who are not content merely to know 
how to do things, but wish further to know the 
why and the wherefore of their actions. The work 
is one of The Electrician series, and is excellently 
printed. 
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Constructional Steel-Work ; being Notes on the Practical 
Aspect and Principles of Design. By A. W. Farns- 
wortu, A.M.I. Mech. London : Charles Griffin 
and Co., Limited. [Price 10s. 6d. net.]} 








Tue Metric System.—In a pamphlet issued by the 
Decimal Association, Oxford-court, Cannon-street, E.C., 
Mr. J. H. Van Biene replies to the objections put for- 
ward by the late Mr, Herbert Spencer with reference to 
the metric system, The nation is, however, being gradu- 
ally educated up to the metric system; the imal 
Association is aiding greatly in the work. 





Tue AcricuttuRrAL Hatt Moror-Car Exuipition.— 
We are informed that upwards of 400 municipal surveyors 
and engineers, together with members of borough and 
district councils, and others interested in heavy motor 
vehicles, have cout the invitation to a gatherin 
to be held on the d inst. at the Agricultural Hall, 
London, during the Motor-Car Exhibition which opens 
there on the 18th. 





Leeps AND Liverroo. CanaL.—The capital expendi - 
ture of this company during the half-year ending Decem- 
ber 31 amounted to 5452/,, of which 44362. was debited to 
the ‘‘subsidences and special expenditure account.” 
Traffic through the summit level of the canal was inter- 
rupted owing to drought for forty-seven days during the 

t half-year, but yey for that circumstance the 
usiness of the canal had been fairly maintained. The 
revenue balance for the past half-year was 16,408/.; 
45007. was added to the subsidences account, and a 
dividend at the rate of 1 per cent. per annum is 
proposed on the ordinary stock, leaving 1947/. to be 
carried forward. The directors regret to find that the 
Manchester Ship Canal Company is promoting a Bill to 
obtain powers to authorise coal workings under and ad- 
jacent to the Bridgewater Canal. They feel bound to 
offer the most strenuous oppcsition to the Bill. 
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STEAM TRIALS OF H.M.S. 
“CARNARVON.” 


THe armoured cruiser Carnarvon, the first of 
the Devonshire class to be completed, has passed 
through her steam trials, and the results have 
proved thoroughly satisfactory, the mean speed 
attained on the eight-hours’ full-power trial being 
23.3 knots, while only 22.25 knots was anticipated 
in the design. This result is the more remarkable 
as it closely approximates to the average per- 
formance of the earlier cruisers of the County 
class, which are by no means so well armoured, and 
have a much less powerful armament. The County 
cruisers were laid down at a time when there was a 
desire, while increasing the speed, to decrease thedis- 
placement and cost ; consequently, the tonnage was 
limited to 9800 tons, and a speed of 23 knots was 
aimed at. In order to meet these conditions, it 
was decided to have only 4}-in. armour on the 
broadside amidships, reduced to 3 in. forward, and 
ultimately to 2 in. at the ram ; the conning-tower, 
however, was of 10-in. armour. The armament 
consisted of fourteen 6-in. guns. Experience has 
shown that the limitations imposed were not justi- 
fied. Even at the time the cruisers were built ex- 
perts were satisfied that 4}-in. armour was quite 
inadequate to resist penetration by 6-in. and 7-in. 
modern high-ballistic guns, and that the building 
of a ship costing from 750,0008. to 800,0001., armed 
only with 6-in. guns—irrespective of the number 
of such weapons—did not anticipate to any degree 
the }'rogress in the power and range of enemy’s guns. 

When the Devonshires were ordered, early in 1902, 
they were to be of the same type as the County 
cruisers, so far as the thickness of armour and the 
hum verand disposition of the guns were concerned ; 
_ . following upon the appointment of Mr. Philip 

atts as Director of Naval Construction, the de- 
Signs were considerably modified. The first step 
taken was to increase the thickness of the armour, 
the broadside plating being increased to 6 in., 
‘nstead of 4} in., tapering at the forward end to 
4) in., and at the ram to 2in. There was a corre- 


sponding increase in the thickness of the bulkhead 
at the after end of the main belt, which is now 4 in., 
while the conning-tower has been made of 14-in. 
The belt extends from well abaft the 


armour, 
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engine-room to the bow; the depth amidships is 
practically 11 ft., but forward, owing to the sheer 
of the main deck and the droop of the protective 
deck towards the ram, this depth is increased to 
about 15 ft. This increased protection involved 
deeper draught ; and later a further change was 
made, to considerably increase the power of the 
armament, as shown in the table of comparative 
particulars in the next column. The early County 
cruisers had fourteen 6-in. guns ; the Devonshires 
were designed to have two 7.5-in. guns and ten 
6-in. guns, the former being bow and stern chasers. 
But in view of the strong opinion which had deve- 
loped against the once popular 6-in. gun, because 
of its limitations in energy and range, it was de- 
cided to increase the number of 7.5-in. guns to four 
and to reduce the 6-in. guns to six. Thus, in the 
cruisers of the Devonshire class there are three 
7.5-in. bow-chasing guns, one in a barbette on 
the forecastle, and two others in barbettes on 
the upper deck at the after end of the forecastle. 
The bow fire thus becomes approximately fifteen 
shots of 200 lb. weight, outk with a muzzle 
energy of about 11,600 foot-tons, against forty- 
two shots of 100 lb. weight, each with an energy of 
from 5000 foot-tons to 5500 foot-tons. In view of 
the increased energy per shot, no two opinions can 
be entertained as to the superiority of the bow-fire 
of the Devonshire class. As regards the stern fire, 
there is mounted on the upper deck one 7.5-in. gun 
in the barbette, while on each side there are double- 
story casements for 6-in. guns, the lower gun iu each 
pair being on the main deck level. Amidships on 
the main deck there is, on each broadside, one 
6-in. gun. It seems, however, doubtful whether the 
6-in. guns on the main deck can be fought in any 
seaway, because, apart from the rolling of the ship, 
there are always waves, so that the projectile may 
bury itself instead of ricocheting. It would appear, 
therefore, as if the four 6-in. guns placed on the 
main deck in this Devonshire class should have 
been dispensed with, and additional 7.5-in. guns 
mounted on the broadside, The smaller guns in 
the ship include twenty 3-pounder quick-firing 
guns, and two boat and field quick-firing guns of 
the 12-pounder 8-hundredweight class, in addition 
to two Maxim guns. 

The alterations made in the various ships have 








TABLE I.—Comparative Particulars of County and 
Devonshire Classes of Cruisers. 


Length between per- 
pendiculars 
Breadth (moulded). . 
Depth (moulded) .. 
Draught (mean) 
Displacement (nor- 
mal) 
Designed speed ° 
Indicated horse - 
wer 
Coals (normal) 
» bunkers full.. 
Number of boiler- 
rooms and funnels 


Main Armament : 


On forecastle deck .. 


Upper deck at aft end 
of forecastle 


Upper deck aft under 
shelter 


Upper deck aft of 
shelter 


Main deck forward. . 


Main deck amidships 


Main deck aft 


Smaller Guns : 

12-pounder 12 - cwt. 
quick-firing 

12-pounder 8 - cwt. 
boat and field 
quick firing 

3- pounder quick - 
firing 

0.303 Maxim auto - 
matic 


. Two 6-in, 


County Olass. 
440 ft. 


66 ft. 
38 ft. 6 in. 
24 ft. 6 in, 
9800 tons 


23 knots 
22,000 


800 tons 
1750 ,, 
3 


Fourteen 6-in. quick 
firin, 

Two 6-in. guos, twin- 
mountings in bar- 
bette 

Two 6-in, guns, one 
on each ide 
in casemates 

Two 6-in. guns, one 
on each broadside 
in casemates 

Two 6-in. guns, twin 
mountings in bar- 
bette 

Two 6-in. guns, one 
on each broadside 
in casematesimme- 
mediately under 
upper-deck guns 

Two 6-in. ng, one 
on each broadside 
in casemates 

ns, one 

on each dside 

in casemates im- 

mediately under 

upper-deck guns 


8 
2 


3 
2 


Devonshire Class. 
450 ft. 


Four 7.5-in. and six 
6-in. quick-firing 
One 7.5-in. gun in 

barbette 


Two 7.5-in, guns, one 
on each broadside 
in barbettes 

Two 6-in. ne, one 
on each broadside 
in casemates 

One 7.5-in, gun in 
barbette 


None 


Two 6-in. gun«, one 
on each broadside 
in casemates 

Two 6-in. guns on 
each broadside in 
casemates imme- 
diately under up- 
per-deck guns 


None 
2 


20 
2 





considerably delayed them. Messrs. William 


Beardmore and Co. are the first to complete one 
of the vessels of her class, an honour which also 
fell to them in connection with the completion of 
the Berwick of the County class. The next vessel 
to go on trial will be the Antrim, built and engined 
by Messrs. John Brown and Co., of Clydebank, to 
be followed by the Devonshire, built at Chatham 
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Dockyard ; the Hampshire, constructed by Sir 
W. G. Armstrong, Whitworth, and Co., Newcastle- 
on-Tyne; the Roxburgh, by the London and 
Glasgow Company ; and the Argyll, by Scott’s Ship- 
building and Engineering Company, of Greenock. 

In respect to boiler installation, there was also 
considerable range, as the plans for these ships 
were submitted to the Boiler Committee, and it 
was decided to adopt various systems of boilers. 
In all cases part of the installation consists of 
cylindrical boilers, as first recommended by the 
Boiler Committee ; but experience has since shown 
that this is nota desirable procedure. Not only 
does it involve complications, but it has been 
proved that the efficiency and economy of the 
cylindrical boiler are not equal to the results 
achieved by various types of water-tube boilers, 
working under exactly corresponding conditions in 
the same ship. The Carnarvon has Niclausse boilers, 
and cylindrical boilers with the closed stokehold 
system of forced draught; the Devonshire his 
Niclausse and cylindrical boilers on the Howden 
system ; the Roxburgh has the Diirr boiler, with 
closed stokehold forced draught for the cylindrical 
boilers; the Antrim has Yarrow and cylindrical 
boilers, both forced on the Howden system ; while 
the same boilers in the Hampshire are on the 
closed stokehold system. The Argyll has closed 
stokeholds fer the cylindrical boilers, but natural 
draught is adopted for the Babcock and Wilcox 
boilers. It remains to be seen whether full advan- 
tage will be taken of these variations for compara- 
tive experimental tests. Time, a staff, and money 
must be found, if the confusion involved in the 
variety is to be justified. 

Confining ourselves now to the Carnarvon, the 
machinery for which has been constructed by 
Messrs. Humphrys, Tennant, and Co., of Dept- 
ford, London, we illustrate, on pages 310 and 341, 
the general arrangement of the boilers in the 
stokeholds, and on page 344, and on the two- 
page plate accompanying this issue, the details of 
the propelling engines. It will be noted from 
Figs. 1 and 2, on page 340, that there are six single- 
ended tank-boilers in the aft stokehold, while in each 
of Nos. 2 and 3 stokeholds there are eight boilers of 
the Niclausse type ; in the forward stokehold, where 
the lines of the ship reduce the width of the hold, 
there are only six. Oross-sections through the 
water-tube and cylindrical boiler rooms respectively 
are given in Figs. 3 and 4 on page 341. In each 
stokehold there are fitted two of Weir's feed-pumps, 
anda See ash-ejector. The position of the fansand 
the arrangement of uptake are clearly shown. There 
are thus twenty-two Niclausse water-tube and six 
cylindrical boilers. Fourteen of the Niclausse 
boilers have 15 sections, six have 14 sections, and 
two 12 sections, each section consisting of a header 
with twenty-two steel tubes, 3.3 in. in external 
diameter ; the headers are connected to the steam- 
collectors by coned joints. The total heating sur- 
face in the twenty-two Niclausse boilers is 43,566 
square feet, and the grate surface 1224 square feet, 
the length of firebars being 6 ft. 64 in. The cylin- 
drical boilers are 13 ft. in diameter and 9 ft. 1 in. 
long, each having three corrugated furnaces 3 ft. 
in inside diameter, and 364 steel tubes 24 in. in 
external diameter, and 6 ft. 0} in. long between 
the tube-plates ; the total heating surface in the 
six boilers is 10,158 square feet, and the grate 
surface 324 square feet, the length of the firebars 
being 5 ft. 9 in. 

The propelling machinery consists of two sets of 
four-cylinder triple-expansion engines arranged in 
separate water-tight compartments, with a longi- 
tudinal bulkhead. The engines were designed to 
develop collectively 21,000 indicated horse-power 
at 138 revolutions per minute, with a pressure in 
the boilers of 210 Ib. per square inch. The 
cylinder-covers, pistons, and bottom frames are of 
cast steel. The cylinders of each set of engines 
are supported at the front by six forged-steel 
turned columns, and at the back by four cast-iron 
rectangular columns, on which are bolted the guides 
for the piston-rod shoe-plates. An elevation of one 
engine is given on page 344; it, with its vertical 
columns, is very open to inspection, and occupies the 
minimum of space. The diameters of the cylinders 
are: high-pressure, 414 in.; intermediate, 65} in.; 
and two low-pressure, 73 in. ; all having a stroke 
of 42in. All the cylinders are fitted with liners, and 
are steam-jacketed. The high-pressure and inter- 
aerrarnen liners are made of solid forged 
steel, and those for the low-pressure cylinders of 


east iron. The distribution valve on the high- 


pressure cylinder is of the piston type; the inter- 
mediate cylinder has two piston-valves, operated 
by separate spindles connected to a crosshead, as 
shown in Fig. 9, on the two-page plate. 
valves are provided for the two low-pressure cylin- 
ders. Starting-valves are fitted to the intermediate 
and low-pressure valve-casings. 





der of the main engine, or into the evaporator. 
There is one distiller located at the after end of 
each engine-room; this distiller is capable of 


Slide- | taking the total output of both evaporators 


for making up the boiler-feed.. In many pre- 
vious ships the boiler make-up was provided 


It will be noted; by one evaporator discharging into the main 


from the section on the two-page plate, Fig. 9, that condenser; but in this case the evaporating and 
the reversing gear is of the well-known Humphrys | distilling system is a distinct unit of itself. The 
type, reversing being effected by means of a | advantage of this is that the distiller, taking the 


screw; there is also an automatic cut-off to the 
main engine. 

The shafting is hollow throughout ; the crank- 
shaft is 18 in. in diameter, with a 9-in. hole ; the 
crank-pins are all 20 in. in diameter, those for the 
high-pressure and intermediate- pressure being 
26 in. long, and for. the low-pressures 17 in. long. 
The angles of the cranks are arranged on the 
Yarrow, Schlick, and Tweedy system, to balance 
the weight of the moving parts. Forced lubrica- 
tion has been applied experimentally to some of 
the bearings in the Carnarvon, the intention of the 
Admiralty being to develop a satisfactory system in 
connection with the whole of the crank-shaft bear- 
ings, the main bearing, the crank-heads and eccen- 
trics. Messrs. Humphrys, Tennant, and Co. have 
carried out extensive experiments on a large scale 
at their works, and they have fitted one of the 
main bearings and one of the crank-heads of the 
Carnarvon with a system of forced lubrication, which, 
having proved very satisfactory, is now to be applied 
to all the bearings in the battleship Britannia, the 
engines of which are now being made by the same 
firm. The oil is pumped into the main bearing, 
in which it is confined by a species of gland 
on each end of the bearing. Thence it. is con- 
veyed by means of holes to the centre of the crank- 
shaft, and in the usual manner to the crank- 
pin, and finally into the crank brasses. The oil is 
recovered from the crank-pit, d through 
filters, and again pumped through the main bearing 
in the same cycle. ‘To reduce to a minimum 
the water required, special glands are fitted to 
the piston-rod, so that any water passing the 
main gland can pass away to the bilge. In 
other vessels of the Britannia class a different 
system is to be experimented with, in order to 
obtain experience and to evolve finally the most 
effective method. In connection with this, Messrs. 
John Brown and Co., who are building the machi- 
nery for the Africa, are also carrying out a series 
of important experiments. The Admiralty are 
indebted to such firms for devoting their experi- 
ence and resources for the advancement of engi- 
neering in the service. 

It will be noticed from Figs. 6 and 7 on the two- 
page plate that the system of lubrication of the 
thrust-block in the Carnarvon differs from that 
which we have hitherto seen in connection with 
naval machinery. The lubrication is in this case 
entirely effected by means of grooves cut on the 
collars of the thrust-shaft, which, in rotation, dip 
into the oil contained in the well formed in the lower 
part of the block. The oil is retained in this by 
means of small casings fitted between each sepa- 
rate collar. The temperature in the block itself is 
therefore a fair guide to satisfactory working. The 
system worked well during the trial of the Car- 
narvon at a temperature which, judged by immersion 
of the finger-point, seemed much greater than that 
possible under ordinary water-cooling. The rings 
are solid; but we understand that with the next 
— of the same system water-cooled collars 
will be adopted, as experiments at the works of 
Messrs. Humphrys, Tennant, and Co. have shown 
that a remarkable lowering of the temperature of 
the oil in the thrust-block is effected when the 
heat generated is conveyed away by means of water 
passing through the collars. 

As shown on the plan on the two-page plate, 
Fig. 7, there are two condensers for each engine. 
The one centrifugal pump for both condensers is 
placed on the upper platform, while on the lower 
platform there is located a filter-tank. The con- 
densers have each 6575 square feet of cooling 
surface, and either may be shut off for overhaul, 
as the other is sufficient. Independent twin air- 
pumps of the Weir type are placed forward of 
the condenser plant. They draw from the 
condenser, and discharge through grease-filters 
into the feed-tank. There is no auxiliary con- 
denser in the ship, the exhaust from the 
auxiliary machinery lites passed into the main 
condensers, or into the closed exhaust system, 





or into the receiver of the low-pressure cylin- 





whole of the output of both evaporators, gives feed- 
water at a much higher temperature than is the 
case when it is working in conjunction with one 
evaporator for the production of drinking water. 
The rate of output of fresh water is adjusted in each 
case to insure a high or low temperature of fresh 
water at the outlet. The engine-rooms are iden- 
tical in arrangement, and have donkey and bilge 
pumps. 

The trials of the Carnarvon were carried out 
under the new service conditions, which require 
that the staff employed and the arrangements on 
board shall agree exactly with those obtaining 
when the ship is in war service. Thus all bulk- 
head doors were shut, the engine-room was closed 
down, the staff was restricted to the service com- 
plement, the amount of oil used was limited, and 
no water was permitted on the bearings. Clear- 
ances were also prescribed. In view of the severity 
of these conditions when applied to new machinery, 
the proportion of power required to be developed 
on the second thirty hours’ trial was reduced from 
80 per cent., as in previous cruisers, to 70 per cent. 
of the full power. This is the power which can be 
maintained as long as the coal may last and can be 
brought to the stokehold plates. No difficulty what- 
ever was experienced in obtaining the results, and as 
regards the temperature of the closed-down engine- 
room, the highest reading—and that for a short 
period only—was 90 deg. Fahr., while in the 
ammunition passages and other parts of the 
interior it was 75 deg. Fahr. The outside ten- 
perature was, if anything, higher than is usual at 
this period of the year. The ease with which ship 
after ship is passing through her trials under the 
new conditions clearly shows that no trouble need 
be anticipated even in running for 39 hours at 
80 percent. power, and in the future the sea going 
engineer will not be able to point to any favourable 
circumstance during trials in extenuation of any 
inability to maintain the legend speed in service— 
an excuse sometimes, although not often, made. 

On the first trial, which was of 30 hours’ dura- 
tion, the vessel steamed from the Clyde to Ports- 
mouth, and experienced very severe weather, the 
wind blowing with a force of 10 for the greater 
part of the time. ._The steaming results are set 
out in Table II., from which it will be seen 
that the mean power was 4756 horse-power, while 
the coal consumption worked out to 2.11 1b. per 
indicated horse-power, and the loss of water to 
2.14 tons per 1000 indicated horse-power per 24 
hours. Before returning to the Clyde the vessel 
proceeded to the English Uhannel to carry out her 
gun trials, with a view of testing the mountings 
and adjecent ship structure. The gun-mountings 
were fitted by Sir W. G. Armstrong, Whitworth, 
and Co., and gave every satisfaction, while the ship 
withstood the stresses splendidly. 

The second trial of thirty hours’ duration was 
carried out when the vessel was returning to the 
Clyde. This trial took place on Tuesday and 
Wednesday of last week, and again very severe 
weather conditions were met with, the wind being 
of force 8 to 10. The results are given in Table II. 
There was an air pressure of 0.4 iv. in the stokehold 
with cylindrical boilers. The power developed was 
15,212 indicated horse-power, the coal consumption 
being 1.78 lb. per horse-power hour, and loss of 
water 2.31 tons per 1000 indicated horse-power per 
24 hours. The contract required that during this 
run the power should be 14,700, which, it will be 
noted, was exceeded by 500 horse-power. During 
this trial, on the 8th inst., two runs were 1aade on 
the measured mile at Skelmorlie on the Clyde. On 
the first run the engines made 132.8 revolutions, 
and developed 15,304 indicated horse-power, which 
gave a speed of 22.195 knots. On the second run 


‘the mean revolutions were 129.6, the power deve- 


loped being 15,398, while the speed was 20.666 
knots. The mean results were : — Revolutions, 
131.2 ; power, 15,351 indicated horse-power ; speed, 
21.43 knots. The displacement when the vessel was 
running the mile was 10,500 tons. The later 
cruisers of the County class made on this trial a 
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TasBLe IT.—Sream Trracs or H.M.S. ‘‘ CARNARVON.” 


30 hours 














Duration of trial . ds 30 hours. z 30 hours. : 
Nature of trial . One-fifth power coal con-| 70 per cent. powcr coal Full power 
2 sumption. consumption, 
Starboard | [Port. Starboard Port. | Starboard. | Port. 
Mcan stcam in boilers .. és a * A 4 > - 5 Tb. ¥ 202 Ib. 
is ,, at engines (high-preseure receiver) .. 9lb, | 97 1b | Il, 170 ,, 173lb. | 173 1b. 
air-pressure in stokeholds* .. ’ a ts os 0.4 in. 0.4 in. .7 in. 
cut-off in high-pressure cylinder = oe 39 8 percent 59.8 percent 77 per cent. 77 per cent. 
vacuum ‘s a as 24.1lin. | 26.9in. | 26.8 in. 27.3 in. 26 in. 25.5 in, 
revolutions a 81.2 | 844 129.2 1283 1417 1425 
fligh J i sg 34.81b. | 389.8 Ib. 73.8 Ib. 73.9 Ib. 89.5 Ib. 90.9 Ib. 
Mean pressure in} Intermediate .. es a act 10.6 ,, 11.72 ,, Te os 25.0 ,, TAT op 30.1 ,, 
cv linders .. ) Low, forward .. De vw 12.45 ,, 11.84 ,, 15.45 ,, 16.66 ,, 
r lio aft.. 4.64 ,, 5.0 ,, 10.9 ,, 10.2 ,, 15.12 ,, 15.79 . 
High - 889 | 3 | 2 2722 3.610 8,727 
Indicated horse- |-—e os 633 | 707 | 2250 2595 3,008 3,064 
power .. ) Low, forward .. 4iL | 417 1436 1267 1,971 2,138 
toe aft.. 351 | 380 1264 1185 1,9:9 2,012 
! 
Total indicated horse-power .. 229 2467— |= 7642 7570 10,548 10,941 
Gross total indicated horse-power .. - 4756 15,212 21,489 
Coal consumption per indicated hor e power 2.11 Ib, 1.78 Ih. 2.29 Ib, 
Spedof ship .. es os es ee 14.3 knots 21.43 knots 23.3 knots 
Total loss of water os - - oe oa = 12.76 tons 44.02 tons 25.5 tons 
Total Joss of water per 1000 indicated horse powcr per 
24 hours . se - - oe ow oe oe 218 » = eee 2.5 
Water made by evaporators .. 12.74 41.07 ,, - 


specd of about 22 knots, with about 16,200 indi- 
cated horse-power, so that the Carnarvon has done 
cxceed:ngly well, because not only is the power 
and aggregate coal consumption less, but the dis- 
placement was 1700 tons greater. The increased 
armour and armament has thus been bought for a 
small forfeiture in speed—about half-a-mile per 
hour with the same power as in the County class. 
The full-power trial took place on Friday, the 
10th inst., when again the weather was unpro- 
pitious, a wind force of 4 to 6 blowing, with 
frequent squalls of long duration of force 10. 
On this trial the vessel started a little in excess 
of her designed displacement, and when four 
hours had elapsed she was put on the measured 
mile at Skelmorlie. It was then slack tide, so 
that the only interference was due to the wind. It 
will be noted from Table III. that the first and 
Taste ILL.—Four Runs on Measurcd Mile at Full Power. 


Revolutions Indicated Iorse- Power. 











per Minute. 
Number gine, Speed. 
of Run 
Star- Star- . 
Star" Port.) par) Pot. Total. | 
‘aici | 
m. & | knots 
1 2 85.2 143.8 1446)! 10,770 11,046 | 21,816 | 23.196 
2 2 83.8 142.4 143.5' 19,408 10,959 | 21,367 23.407 
8 + 352) 141.9 142.6 10,305 10,798 | 21,1038 23.196 
4 2 33.8) 141.6 142.8 10,333 10,669 | 21,002 2%.407 
Mean of 
means 142.3 143.2 10,154 10,8C8 | 21,322 23.3 


third runs occupied exactly the same time, which 
was also the case with the second and fourth runs, 
hut the power varied. The fact that the speed is 
the same, notwithstanding the difference in power, 
is, of course, due to the difference in wind resist- 
ance. The mean speed was 23.3 knots, the engines 
having made 142.3 revolutions, and the indicated 
was 21,322 horse-power. The highest speed got 
with any of the vessels of the County class was 
24 knots, with 22,881 indicated horse-power ; 
and here again the performance of the Carnarvon 
must be regarded as satisfactory, for the loss 
in speed is only 0.7 mile per hour, notwithstand- 
ing that the power is 1500 indicated horse-power 
less, and that the displacement is 1000 tons more. 
A high propulsive efficiency seems to have been 
attained, which is due partly to increased length 
and to the propellers. These are of Stone’s man- 
ganese bronze, 15 ft. 9 in. in diameter, each having 
three blades, set at a pitch of 19 ft. 6 in. The total 
blade surface in each propeller is 80 square ft. 

The water-tube boilers, which, as already indi- 
cated, are of the Niclausse type, as fitted and proved 
satisfactory on board the Berwick and Suffolk, gave 
plenty of steam, and involved no trouble, the auto- 
matic feed working very reliably. The mean results 
of the eight-hours’ trial are recorded in Table IT.; 
and it will be seen that the steam pressure at the 
boile: Ss was 202 Ib., and at the engines 173 lb. The 
cylindrical boilers required an air pressure of 0.7 in., 
and even then did not maintain their fair propor- 
tion of steam at full pressure. The vacuum was 
=9.(9 In., and the average power for the eight 
hours was 21,489 indicated horse-power. The 
coal consumption worked out to 2.29 Ib. per indi- 


* Only applicable to stokchold with cylirdrical | oilers. 





cated horse-power per hour. 
After the steam tests were over, the vessel was | 
put through a number of manceuvres, and the! 


sperms hyd (fitted by Messrs. Napier Brothers, 
Limited, of Glasgow) was tried. There are two 
sets of vertical engines located in the engine-room. 
They operate through shafting a screw with a right 
and left-handed thread, on which are nuts con- 
nected to the crosshead-on the rudder - head. 
Special note was taken of the smooth running of 
the steering-engines and of the facility with which 
the one was uncoupled and the other put in 
gear after the orders were given. One of the 
engines ran the rudder over from the centie line to 
hard-a-port in 10 seconds, while the other 
engine ran the rudder over from hard-a-port 
to hard-a-starboard in 18 seconds—both very 
satisfactory results. Circling trials were conducted, 
and other manceuvres and tests made. The ship 
proceeded on Saturday to the new dock at Messrs. 
eardmore’s works at Dalmuir, where she will be 
completed for commission. She is the first vessel 
which has entered the dock,* and it is an indica- 
tion of the satisfactory character of the equipment, 
and of the suitability of the location of the new 
works, that the vessel will be able to load a full 
supply of coal in the yard before she proceeds down 
the river, whereas with other ships the practice has 
been to anchor at the tail of the Pank for coaling. 








HIGH-TENSION UNDERGROUND 
HAULING-GEAR. 

ALTHovGH the use of electrical power for the main 
winding of coal-pits appears to make little headway 
in this country, there is no doubt that for underground 
work, such as hauling, coal-cutting, and pumping, it 
is rapidly becoming general. As in other electric- 
power schemes, the question of the nature of the 
supply—whether alternating or continuous-current— 
and the best voltage to be employed depend alto- 
gether upon the extent of the scheme and the kind 
of the work to be done. No alternating - current 
machinery possesses the speed regulation possible 
with continuous current ; but the mechanical simplicity 
of the induction motor, and the fact that three-phase 
transmission at high tension is the cheapest method of 
supplying energy at long distances, render the alter- 
nating system specially advantageous in the larger 
collieries. 

The extensive collieries of Messrs. Bolckow, Vaughan, 
and Co., in the county of Durham, have recently been 
equipped with electrical machinery in place of the 
steam-engines formerly in use underground. | The 
steam haulages were satisfactory as long as the 
seams were level and the working faces did not extend 
farther than 3000 yards or so from the bottom of the 
shaft. At their Auckland Park Colliery, however, at 
a distance of about two miles from the shaft, a dip in 
the seam was encountered, forming a long and heavy 
incline. Horse haulage on this slope proved unsatisfac- 
tory, and as the sinking of a new shaft was out of the 
question, it was decided to instal electrical hauling-gear, 
not only at this point, but throughout the entire col- 
lieries. The latter were so widely scattered that for 
power supply purposes they were divided into groups, 
the Auckland Park and Binchester collieries being the 
first two groups to be equipped. Each group has its 
own central generating station at which steam is 
raised from the waste gases of the existing coke-ovens. 
A three-phase high-tension system of distribution was 
decided upon, and the first plant put down at each of 
the stations consisted of a pair of three-crank com- 
pound Willans engines direct coupled to three-phase 
alternaters supplied by the Electrical Company, 


* See ENGINEERING, vol. Ixxviii., page 45°. 





Limited, each with an output of 200 kilowatts at 
2400 volts when running at 340 revolutions per minute. 
The exciters are belt-driven from the alternator shafts. 
Lancathire boilers, fired by coke-oven gas, supply 
steam at 150 lb. pressure at the engine stop-valve, 
Space was left at each station for the erection of a 
third set of plant when necessary. We understand 
that careful tests of tho plant erected have shown 
that the generating costs per unit do not exceed 
0.24d., including maintenance and interest. 

The switchboards are of the cubicle type, the gene- 
rator panels being fitted with oil-break switches and 
tubular fuses, and the other usual apparatus. Over- 
head bare copper transmission lines are employed 
above ground, while in the shafts and galleries the 
current is carried by armoured cables supplied by the 
Electrical Company. Special clamps attached at every 
6 ft. to the buntings support the cables in the shaft, 
while along the galleries they are carried by hempen 
slings hung from miners’ nails driven into the pit-props 
or cemented into the roof, as shown in Fig. 1, page 337. 
Junction-boxes are provided about every 200 ft. down 
the shaft, and every 286 yards in the bottom. There 
are about 5 miles of overhead line, and 15 miles of 
cable underground. 

At present the electrically-driven plant consists of 


‘| five 110-horse-power main haulage gears, two 30-horse- 


power, one 46-horse-power, and one 60-horse-power 

endless haulage gears, and two 85-horse-power staple 

pit winding-gears. There are also several motor-driven 
pumps and one fan. On the surface, coal-washing, 

screening, and handling machinery are electrically 

driven. The lighting of the collieries, both above and 
below ground, is, as far as possible, done electrically. 

For the lamps the current is transformed down to either 
220 or 100 volts by a 75-kilowatt transformer at each. 
station, and by several 1-kilowatt transformers below 

ground. 

An illustration of one of the main haulage gears, 
two of which are installed at a distance of more than 
2 miJes in-bye, is given in Fig. 2, and the general 
arrangement shown in Figs. 3 and 4. It was designed 
for working the heavy inclines, the empty tubs going 
down to help the motor when hauling up the ful 
ones. At present it only works asa single-drum gear, 
and is designed to haul a maximum load of thirty 
trucks, each weighing 8 cwt. empty and 28 cwt. 
loaded, up an incline of 1 in 4 to 1 in 6, about 1000 
yards long, at a speed of from 6 to7 miles an hour. The 
drum is 4 ft. in diameter, and is driven through 
double-reduction gear and a flexible coupling by a 110- 
horse-power motor running at 695 revolutions per 
minute. The motor is of the élip-ring type and is 
provided with a controller for starting, regulating, 
and reversing. The controller has two mechanically- 
interlocked - es operated by one hand-wheel, one 
drum controlling the stator, and the other the rotor, 
and cach immersed in its own oil-box. The resistance is 
arranged to be cut in or out by 25 steps in either direc- 
tion. At present the motor is only reversed for shunting, 
or slackening the rope, the empty tubs running down 
the gradient by their own weight when the driver 
releases the drum by throwing out a clutch. A 
foot-brake acting on the drum controls the speed of 
the tubs. 

The furthest point to which electricity is conducted 
is three miles in-bye, where one of the high-tension 
motors, fitted with a liquid starter, is installed to work 
an endless haulage. The staple winding gears raise 
the coal from the lower to the upper seam, one gear 
being situated at each level. Two miles in-bye a 30- 
horse-power high-tension motor drives a fan to improve 
the ventilation of the pit. 

Power from the Auckland Park Station is also taken 
to the Shildon Lodge Colliery, a distance of 3000 yards, 
by means of a three-core cable. At the Shildon Lodge 
pit an extensive pumping ee is being installed, the 
pumps — of the multiple-stage high-lift centrifugal 
type. The lower or Brockwell seam pump is direct- 
coupled to a 200-horse-power high-tension motor 
running at 1175 revolutions, and delivering 700 gallons 
of water per minute against a head of 565 ft. intoa 
sump in the Harvey seam above. Into this sump the 
Harvey seam is drained, and a second pumping plant, 
of 295-horse-power at 1175 revolutions, lifts 1200 
gallons per minute against a head of 495 ft. to a reser- 
voir on the surface. Kach motor is provided with its 
own switchboard, carrying an oil switch, enclosed 
fuses, &c. The plant has been supplied by the Elec- 


‘trical Company, Limited, of Charing Cross-road, W.C., 


the sole representatives in this country of the Allge- 
meine Elektricitiits Gesellschaft, of Berlin. It has now 
been working for about eighteen months, with entire 
satisfaction, and is being extended, thus showing that 
high-tension motors may be worked without difficulty 
in coal-pits at very great distances from the bottom of 
the shaft. 








ANTIPODEAN GOLD-MIninG.—Last year the production 
of gold in Australia and New Zealand com was 
in 

0008 


4,194,822 oz., valued at 17,827,500/. The corres; 
output in 1903 was 4,296,237 oz., valued at 18, 

Tt should be noted that accounts were kept in each year 
in fine ounces, 
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ELECTRIC WELDING 


PLANT AT WOLVERTON. 


CONSTRUCTED BY THE ELECTRIC WELDING COMPANY, LIMITED, LONDON, 


























We have received from the Electric Welding Com- 
pany, Limited, of 28, Basinghall - street, London, 
E.C., the following particulars of the electric welding 
plant supplied by them to the London and North- 








W estern Railway Carriage Works at Wolverton. 
This plant has now been working for about two 
years, and has proved an unqualified success. It is 
used chiefly for welding drop-forgings on to straight 
rods for making draw-bars, adjusting joint-rods and 
double-head rod ends for brake work, adjusting- 
joints and tee-pins for holding carriage springs, truss- 
rods or trussing carriage underframes, &c. Con- 
siderable economies are effected by the facility with 
~ ‘new rods can be welded on to existing drop- 
orsings to replace those corroded and worn out in 
working, thus saving the cost of a new forging. 
7 The system of welding employed is the well-known 
jomison process of electric welding, in which the 
ale ‘cies to be welded are butted together, and a heavy 
fleciric current passed between them, mechanical 
pressure being applied when the welding heat is 


Feached, to force the parts into intimate contact, thus jfor a great variety of work. They consist of four | 





making ‘an extremely sound and homogeneous weld. 
The work is done with the greatest rapidity and ease, 
and is far superior to the best class of forge welding. 
The welding-machine is shown in Fig. 1, and is 
known as the Electric Welding Company’s Type 40 E 
‘Universal ” electric welder, having a welding capa- 
city equal to 3 square inches cross-section of iron or 
steel. In the base of the machine is fitted a trans- 
former for converting the alternating current at 300 
volts pressure from the dynamo (see Fig. 2) into the 
low-potential current used for welding. The secopdary 
circuit of the transformer consists of a single turn in 
the form of a massive copper casting of }{ section, 
which is split on the top side. The primary winding 
is composed of highly-insulated coils of copper wire of 
the requisite number of turns, and these coils are 
embedded in the recesses of the secondary casting. 
Upon the ends of the secondary circuit are mounted 
heavy gun-metal platens, carrying the clamps, into 
which the articles to be welded are placed. The 
clamps are of the ‘‘ Universal” type, and are adapted 











sliding blocks arranged radially, which are operated by 
means of hand-wheels. In the illustration the blocks 
are shown as arranged for welding straight bars, axles, 
and such like; for circular work, such as tyres and 
rings, it is only necessary to use contact-blocks of a 
slightly modified sha The copper contact-blocks 
and platens are drilled and fitted for water circulation 
to keep them cool during the operation of welding. 

The necessary mechanical pressure for forcing the 
heated metal together and completing the weld is 

rovided by a small reversible hydraulic jack, operated 

y a hand-lever, shown on the left-hand side of the 
welder, by means of which one of the platens carrying 
the clamping device is advanced nearer to the other. 
A very great pressure can thus be applied with a 
minimum of physical exertion on the part of the 
operator. 

The alternator used at Wolverton to provide the 
current for working the welder is of the Electric 
Welding Company’s standard type. It is of the sepa- 
rately-excited multipolar type, having an output of 
200 amperes, 300 volts, at 50 periods per second when 
running at a speed of 1000 revolutions per minute. 
The exciting current for the field magnets is furnished 
by a small direct-current dynamo, shown in Fig. 2, 
which is driven by an auxiliary pulley on one end of 
the alternator-shaft. In cases where a supply of 
alternating current is available, at suitable voltage 
and periodicity, the special alternator and exciter are, 
of course, not required. 

To make a weld the articles are placed in the 
clamps, and firmly butted together. By means of a 
rheostat controller placed alongside the welder, which 
inserts resistance iu series with the exciting circuit of 
the alternator field-coils, the smith is enabled to com- 
plete the exciter circuit and regulate the voltage of 
the alternator from zero to the maximum. The heat- 
ing effect is thus under complete control, and the metal 
is rapidly heated owing to the resistance offered to the 
current at the point where the surfaces of the metal 
abut. As soon as the welding heat is reached, the 
current is switched off, and mechanical pressure applied 
by the hydraulic jack. The welded article is then 
transferred toa steam hammer (or anvil), where the 
swelling or ‘‘burr” caused by the last operation is 
hammered down. The controller consists of a set’ of 
resistance coils mounted in a cylindrical-shaped case, 
and fitted with a small insulated handle on the top. 
All the technical knowledge required by the operator 
is that the turning of the handle to the right or left 
increases or decreases the heat, as the case may be. 

The Electric Welding Company, Limited, have 
supplied similar plants to the above to Sir W. G. 
Armstrong, Whitworth, and Co., Limited, Elswick, 
for welding gun-carriage tyres; and to J. W. and T. 
Connolly, Limited, London, for welding tyres of 
channel section ; other electric welding plants have 
been supplied to the London and North-Western Rail- 
way Company’s works at Crewe ; the Lancashire and 
Yorkshire Railway, Newton Heath; the Lancaster 
Railway Carriage and Wagon Company, Lancaster ; 
Messrs. Dobson and Barlow, Limited ; Messrs. Clarke, 
Chapman, and Co., Limited ; and many other impor- 
tant engineering works. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 28, 

Ir is stated that the present producing capacity of 
pig iron in the United States is 22,000,000 tons per 
annum. Itis stated on the authority of the American 
Iron and Steel Association that the furnaces building 
and under repair will, when in operation, increase the 
output 1,100,000 tons. It would appear on the sur- 
face of things that this production of 23,000,000 tons 
and over will not long be equal to the demand for iron if 
present indications mean anything. It may seem 
inconceivable that such an extraordinary output of 
iron would not be sufficient to supply the country, but 
this possibility is up for consideration. During the 
past fifteen days we have witnessed the greatest buyin 
ever known in the trade. The United States Stee 
Corporation last Saturday bought 40,000 tons of 
Bessemer iron for March delivery. This company 
will probably increase its purchases to the extent of 
10,000,000 tons. Furnaces everywhere are receiving 
inquiries for iron, and a number of furnaces in the 
East have orders on their books at this time for 
300,000 tons of basic and forge iron at a price which 
will average 16 dols. Prices for finished steel con- 
tinue to advance, and the profit on steel-making is 
now at its highest point in the history of the trade. 
Steel-making capacity has been greatly increased 
within a year or eighteen months. Steel billets are 
selling at 24 dols, to 24.50 dols., and sheet bars are 
27 dols. 

Advances in sheet and tin-plate will be made to 
cover the advance in raw material. There are those 
who believe that, notwithstanding the extremely 
favourable conditions, we are facing another reac- 
tion. The statement is made that if this reaction 
comes, it will be due to the extraordinary increasing 
capacity. Those who think otherwise believe that a 
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great many new enterprises will be launched calling 
for iron and steel of various kinds. It is impossible to 
see fur ahead, but it is known that an immense quan- 
tity of steel will be wanted for bridge and railroad 
building purposes, as well as for general enlargement 
of manufacturing capacity. The steel works are all 
crowded with business, and more capacity is being 
added to meet the urgent demands from railroads. A 
large steel car plant at Youngstown, Ohio, is to be in- 
creased, Like increases of capacity are being made 
in other localities, and there is in sight a great deal 
of expansion, which goos far to negative the claims of 
those who think we are reaching a critical period in 
*onsumption. 

The requirements for the coming year have not 
been shown in their magnitude, as we are still in the 
grip of winter. If we are to accept as true all the 
seemingly authentic announcements in the commer- 
cial and railroad Press, we are on the eve of an era 
of railroad building and extension that will call for 
very large quantities of equipment. 

March 7. 


The tone of the steel market is stronger than a week 
ago, and heavy dealing is reported in all the leading 
steel centres. Plans are being formulated for theexpan- 
sion of steel-making capacity and for the extension of 
old steel plants. The demands for these purposes will 
greatly increase the work of structural mills, as the 
new plants and additions will very largely consist of 
structural material filled in with glass. ‘he outlays 
from this source will reach into millions of dollars 
within the next twelve or eighteen months. A 
great many more Bessemer ingots are wanted than 
can be supplied, and open-hearth steel is wanted 
faster than it is being delivered. The fact is 
shown in the premiums paid for billets, as well as 
for sheets and tin-plate bars. The secret of this 
extraordinary activity in crude steel is found in 
the flood of orders for locomotives, cars, and rail- 
way equipment, as well as shipyard equipment and 
equipment for smaller manufacturing plants and shops. 
lhere is a heavy demand for machinery, and the 
present capacity is pretty well employed. Very large 
orders have been placed for freight, passenger, and 
baggage cars within the past few soa and —_—a 
for steel cars, the result of which has been the plac- 
ing of contracts for steel which amount to over 
100,000 tons. Standard rails are also moving steadily; 
the sales for the past week amounted to 10,000 tons 
for the Lehigh Valley and 15,000 tons in small lots to 
western roads. During the month of February 
western roads placed orders aggregating 150,000 tons, 
and eastern roads orders for 40,000 tons, making a 
total aggregate of orders in round numbers of 1,400,000 
tons, which have been taken by the Steel-Rail Combine. 
The mill in Alabama and the mill in Colorado have 
taken a large amount of business, running a total aggre- 
gate of orders for this year’s delivery of 1,765,000 tons. 

There is a remarkable demand for soft-steel bars, 
and even higher prices are anticipated, which may be 
announced any day. The demand for cotton ties is 
heavy, and the requirements, it is estimated, to tie 
up the cotton crop will be 50,000 tons. 

The demand for foundry and basic has improved 
under an advance in price ranging from 25 to 50 cents 
per ton on northern iron, and an advance of 25 cents 

er ton on Alabama foundry. There is a strong 
inquiry on all eastern markets this week for foundry 
iron, and the magnitude of the requirements now in 
sight lead larger producing companies to cautiously 
accept business for future Steers until they can see 
their way a little more clearly. 

All of the eastern plants have been heavy buyers of 
basic iron, and everything that can be had is bein 
contracted for. The eastern basic furnaces have sol 
for future delivery as much as 250,000 tons ; the Steel 
Corporation has purchased so far this year 161,000 
tons, and would buy enough at once to run their total 

urchases up to 200,000 tons, The entire situation is 
ull of unsettling possibilities. The stock market is 
feeling the influence of the upward tendency, and 
quite a speculation developed itself within a few days, 
but only for the better class of stocks. As an indica- 
tion of the drift in railroad circles it is to be mentioned 
that the Pennsylvania Railroad Company contem- 
plate, according to public announcement, asking per- 
mission to issue 100,000,000 dols. worth of new bonds ; 
most of this money is to be used to return high 
interest-bearing bonds, and the whole scheme virtually 
amounts to a refunding scheme, which will, in the 
interest saved, pay the interest on the 30,000,000 do!s. 
which is to be used to push extensions and improve- 
ments. 





PURIFICATION OF WaTeR Suppty To Frencn Towns. 
—The Paris peas: ong | are organising a competition 
with a view to securing the best methods for the purifi- 
cation of water supplies to towns. All persons who 
desire to compete are asked to send a description of their 
systems on or before May 15 next to the “ ecture de 


la Seine, Direction Administrative des Travaux de 
Paris, Bureau des Eaux, Canaux et Egoits,” from whom 
further data as to the competition may be obtained. 


NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was firm last 
Thursday, although the tone was rather easier at the 
close, and prices were under the best. Cleveland warrants, 
amounting to 9000 tons, were dealt in at 50s. 3d. and 
503. 24d. cash, and from 50s. 74d. to 50s. 6d. one month, 
with closing sellers at the latter figure. A small business 
of 4000 tons was also done in Standard foundry iron at 
50s. 34d. to 50s. 4d. one month, and 50s. 14d. twenty-two 
days. The easier tendency which characterised the close 
of the forenoon dealings was accentuated during the later 
session, when Cleveland warrants slipped back to 503. 2d. 
cash and 503. 4d. one month. Standard foundry iron 
was weak, and about 24d. lower at 50s. 24d. to 
503. 14d. one month. Business was quieter, the turn- 
over consisting of 6000 tons of Cleveland and 2000 
tons of Standard iron. The market was steady but 
quiet on Friday morning, when a small business of 
some 3000 tons of Cleveland warrants was dealt in at 
50s. 14d. to 503. 2d. cash, 50s. 2d. five days, and 50s. 4d. 
twenty-four days. In monthly warrants there were no 
dealings, the prices quoted at the close being 50s. 34d. 
buyers and 50s. 4d. sellera. A firm tone was the feature 
of the afternoon market, when a total of 7000 tons was 
dealt in. Cleveland warrants rose to 50s. 24d. cash, 
50s. 5d. one month, and 50s. 64d. three months, while 
1000 tons hematite changed hands at 583. 9d. one month. 
On Monday morning the market was not much affected 
by American advices, the tone being quietly “age 
for Cleveland warrants up to 50s. 2d. cash and 50s. 6d. 
to 503. 4d. one month, with closing buyers at 50s. 44d. 
There were also dealings at 50s. 24d. fourteen days, 
and 50s. 2d. nine days, the turnover being 5000 
tons. Standard foundry iron was quoted by sellers 
at 50s. 4d. one month, and the price of hematite was 
58s. 6d. buyers and 58s. 9d. sellers one month. The 
afternoon market was again quiet, with a slightly easier 
tone, a small business.of about 6000 tons changing hands. 
Cleveland warrants were dealt in at 50s. 44d. to 503. 4d. 
one month, with closing sellers at 503. 34d.; there 
were no cash transactions. Standard foundry iron 
realised 50s. 24d. one month. A good tone prevailed on 
the market yesterday (Tuesday) morning. About 1000 
tons Scotch iron changed hands, showing a substan- 
tial advance at 54s. 3d. and 54s. 6d. fourteen days. 
The turnover of Cleveland warrants was about 4000 tons, 
the closing price being 1d. up at 50s. 14d. cash buyers. 
Standard foundry iron was steady at 50s. 2d. one month. 
The sales at the afternoon market were about 7500 tons, 
mostly Cleveland warrants, the price, however, falling 
14d. on the day, closed at 49s. 11d. cash buyers. A further 

vance fell to be recorded in Scotch warrants, which 
closed at 543. 9d. cash, with buyers over. Only one lot 
of 500 tons changed hands. Business in the iron market 
this morning was limited to Cleveland warrants, and, fol- 
—- yesterday’s advance, prices reacted smartly to 
493. 9d. cash and 49s. 114d. one month, a decline of 24d. 
on yesterday’s close. e dealings amounted to 12,000 
tons. Standard foundry iron was nominally lower at 
49s. 10}d. one month, and hematites declined about 6d. 
to 58s. one month buyers. The market continued active 
in the afternoon, but the tone was weak, and Cleveland 
iron had a further smart drop to 49s. 5d. cash and 49s. 74d. 
one month. The turnover, which amounted to 15, 
tons, included 1000 tons of Standard foundry iron, which 
was dealt in at 49s. 14d. twenty-four days and 493. 44d. 
one month. Warrant and makers’ iron were quoted at : 
—Clyde, 58s. 6d. ; Gartsherrie, 59s. ; Summerlee, 59s. ; 
(all skipped langiem. ” yu nen oo Le} ton 
all ship at w) 5 engarnoc 1 at 
Ardrossan), 58s. 6d. ; Shotts (shipped at Leith), Fos. 3d.; 
and Carron (shipped at Grangemouth), 59s. 


Sulphate of Ammonia. —The sulphate of ammonia 
market continues to show signs of weakness, and the 
recent high standard of price has not been maintained. 
Dealings are said to have taken place round about 
12, 17s. Gd. and 13/., but the current quotation is rather 
od ga that, and may be put at 13/. 2s. 6d. to 
3/. 1s. 3d. 


Scotch Stecl Trade.—The local steel trade is at present in 
a fairly satisfactory condition ; specifications are coming to 
hand rather more freely, and quite a number of new 
inquiries are being made. The raw material continues 
high in price, and with the report of good business in 
most of the steel works, the quotations for finished steel 
remain steady, and with good prospects. The report of 
me 4 of business at present ony | in America is sure to 

ave a strengthening effect on the Scotch steel trade. 


Coal.—The coal trade of the West of Scotland shows 
little appreciable chan from a week ago, A fair 
business is being carried on in all kinds of fuel, and there 
is a complete absence of excitement. The strike in Ger- 
many still continues, but up till now it has exercised 
very little influence on the market here. Whatever be 
the issue of the present struggle, it cannot fail to increase 
the cost of production on the Continent, and this in itself 
would be a distinct gain to the British competitor. House 
coal is without alteration in any respect. Steam-coal 
is a shade off in the way of demand, but quotably un- 
changed. Splint is in fair request at the —_ which has 
ruled for some weeks past. El coal of the best quality is 
in good demand, with price firm, and the lower grades are 
in excellent demand. The lower grades of the class have 
also a moderately ready market for export. Treble and 
double nuts have a free outlet, and values are keen and 
steady. 

Clyde Shipbuilding.—The number of shipbuildi 
orders pl: during the first fortnight of this mont 





with Clyde firms shows a decrease in comparison with 





the same period of the two previous months. A number 
of inquiries are in the market for steamers, but builders 
are reported to have stiffened their prices, on account of 
the large quantity of work on hand and the firmer 
tendency in the price of raw material. Messrs. Fer- 
guson Besthees, ort Glasgow, have contracted t. 
build and engine another powerful screw tug for 
the Clyde Shipping Company. This boat will be 
similar in every respect to the Flying Falcon, and will be 
the fourth vessel ordered by the Clyde Shipping Com- 
pany from this firm within the last eighteen months.— 
An order has been placed with Messrs. George Brown 
and Co., Greenock, to build a coasting steamer for Messrs. 
Steel and Bennie, Limited, Glasgow. The vessel will be 
110 ft. long, with a breadth of 22 ft., and a draught of 
9 ft.; the engines will be supplied by Messrs. Colin 
Houston and Co., Glasgow. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.— Yesterday there was only 
a very thin attendance on ’Change here ; the market was 
quiet, and there was not a great deal of business doing. 
Fluctuations in warrants kept genuine buyers off, and 
legitimate transactions were mostly confined to purchasers 
for early delivery. Some traders were still very con- 
fident of a demand from America ere long, but most of 
them agreed that quotations were still too high to draw 
customers from the United States. No. 3 g.m.b. Cleve- 
land pig iron was obtainable at 49s. f.o.b , and, in fact, 
some merchants were rather anxious to sell at that figure, 
although others endeavoured to fix the price at 49s, 3:1. 
No. 1 was 50s. 6d., and No. 4 foundry 48s. The lower 
qualities were reported to be very plentiful, though 
ironmasters are turning out as little of them as pos- 
sible. Quotations did not change, however; nor was 
that to be wondered at, for they did not rise with 
the advance in the better kinds. Grey forge was 44s. 6d.; 
mottled, 443. ; and white, 43s. 6d. East Coast hematite 
pig was unaltered. ‘The output was still in excess of 
demand. Mixed numbers stood at 54s. 6d. for early 
delivery, whilst No. 1 remained at 55s., and No. 4 forge 
at 52s. Spanish ore showed no change. Rubio (50 per 
cent. quality) was 15s. ex-ship Tees. To-day foundry 
qualities of Cleveland iron further declined owing to 
another fall in warrants. By the close of the market 
Middlesbrough warrants were 49s. 44d. cash buyers; 
No. 3 g.m.b. became 48s. 9d.; No. 1 was reduced to 
50s. 3d. ; and No. 4 foundry to 47s. 9d. Cleveland forge 

iron and East Coast hematite were not altered in price. 


Manufacturcd Iron and Steel.—On the whole good 
accounts are given of the manufactured iron and steel 
industries. In several departments a lot of work is being 
turned out, and prices, though not as yet quotably raised, 
tend upwards. se firms have contracts booked that 
will keep them busy for a while, and they report a fair 
number of inquiries. The following are the current rates: 
Common iron bars, 6/. 7s. 6d.; best bars, 62. 17s. 6d. ; 
iron ship-plates, 6/. 103.; iron ship-angles, 67. 7s. 6d. ; 
iron ship-rivets, 7/. 7s. 6d. ; steel ship-plates, 5/. 17s. 6d. ; 
steel ship-angles, 5/. 10s. ; steel boiler-plates, 7/.; steel 
joists, 5/. 7s. 6d.; steel sheets (singles), 7/. 5s.; steel 
sheets (doubles), 7/. 15s.; and heavy sections of steel 
rails, 5/.—all less the customary 24 per cent. discount, 
except rails, which are net at works. 


Coal and Coke.—Coal tends quieter. There is an abun- 
dant supply of bunkers, and unscreened Durhams range 
from 7s. 6d. to 83. f.o.b. Gas-coal keeps pretty steady, 
and demand is fully up to the average for this season 
of the year. With the advancing season household coal 
is showing signs of weakness, the consumption commenc- 
ing to fall away. Coking coal is steady. A good local 
demand continues for coke, and medium blast-furnace 

ualities remain at 153. 3d. delivered here. Coke for 
shipment is about 17s. f.o.b., but rather less might be 
taken. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Vickers Sons and Max‘m.—The 38th annual meeting 
of the shareholders in this company was held at their 
works at Sheffield on Tuesday. Mr. T. E. Vickers pre- 
sided, and in moving the adoption of the report referred 
to the complaints received from shareholders, who would 
have preferred a larger dividend and a smaller carry-over. 
The reason for the course they had taken was that they 
found greater difficulty each year in declaring an interim 
dividend owing to the requirements of the auditors. They 
thought, therefore, that if they had enough profit to pay 
124 per cent., leaving 191,074/. to varry forward, they 
would do so, and thereby insure the payment of the 
interim dividend next August. A discussion was raised 
by shareholders as to the proposals sent out by Messr-. 
Beardmore asking for the balance of half a million deben- 
tures. The chairman, however, ruled that they had 
nothing to do with the management of Beardmore’s busi- 
ness. They were merely shareholders in that company. 
The report was adopted and the retiring directors were 
re-elected. 

Hadfield’s Steel Foundry Company, Limited. — The 
annual meeting of the shareholders in this company was 
held at Sheffield on Tuesday. Mr. R. A. Ha field pre- 
sided, and in moving the adoption of the report and the 
payment of a dividend at the rate of 22) per cent. 
alluded to the state of trade during the past year. Not 
only, he said, had the volume of turnover been less, but 
there had been an extraordinary drop in prices. There 
had been a falling-off in the work given out by the Govern 
ment in which they were interested. The Government 
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he thought, were now bound to renew their supplies, 
especially of war material ; and he believed that in the 
future a considerable amount of work would come to 
them. He referred to certain new ches which 
they had taken up; and with regard to South Africa 
expressed the opinion that their business in that country 
would shortly increase. Altogether he regarded the 
outlook as poche He alluded to the strong posi- 
tion of the company financially, and said that with the 
dividend they were proposing that day they had paid a 
total of 974 per cent. in four years. Sir Henry Bracken- 
bury seconded the motion, and it was carried. The meet- 


ing was afterwards made special to allow of the passing | larg 


of a resolution by which it would be possible to increase 
the number of directors. It is intended to place Mr. 
Dixon, their ——> and Mr. Henry Cooper, their 
engineer, on the board. 

South Yorkshire Coal Trade.—At very few collieries is 
full time being made, and some of them are being worked 
at little or no profit. Merchants in the London and 
southern counties are reducing their stocks, and are 
calling for much less from the South Yorkshire collieries. 
The output of steam coal is being kept down as much as 
possible to actual requirements, and the stocks on hand 
are chiefly in wagons. There is no increase in the tonnage 
going into the large works, and the consumption is 
extremely low. There isa fairdemand for common coals, 
and prices are steady. Manufacturers of blast-furnace 
cokes report that the demand keeps up; but there is no 
increase in busioess in coke for steel-melting purposes. 


Tron and Steel Trades.—The iron trade remains in very 
much the same state it has been in during the last few 
weeks. The fluctuations in the warrant market are 
attributed to the uncertainty of the American demand. 
There is no improvement in local requirements for pig 
iron, and the consumption generally is considerably below 
the average of recent years. The prices of Derbyshire 
qualities remain steady ; but there are constant fluctua- 
tions in the quotations for Lincolnshire irons which come 
into competition with Middlesbrough for shipment. 
Manufacturers of finished material report that business 
keeps up fairly well, but their difficulty is in obtaining 
specifications for contracts entered into. There are no 
changes of moment in the steel trade. 








Tue Institution or Civit. Excinerrs: STupENTS’ 
Mextinc.—A meeting of students of the Institution of 
Civil Engineers was held at the Institution on Friday 
evening, the 10th inst., Mr. William Fox, M. Inst. C.E., 
in the chair, when the following two papers were read :— 
“The Purification of Sewage,” b: r. F. G. Helsby, 
Stud. Inst. C.E.; and ‘The Purification of Sewage by 
Hydrolysis and Oxidation,” by Mr. F. O. Kirby, B.Sc., 
Stud. Inst. C.E. The reading of the papers was followed 
by a discussion, in which Messrs. T's. Nash, A. E. 
Snape, H. 8S. Watson, W. L. Jenkins, and W. S8. 
Strachan, Studs. Inst. C.E., took part. 





Finr-Tests.—We have received from the British Fire- 
Prevention Committee a copy of their Report No. 91, 
giving an illustrated description of the fire-test they 
carried out on January 18 last with electro-glazed case- 
ments made by the British Luxfer Prism Syndicate, 
Limi The object of the test was to record the effect 
of a fire of three-quarters of an hour’s duration at a tem- 
perature gradually increasing to 1500 deg. Fahr. (815.5 deg. 
Cent.), but not to exceed 1550 deg. Fahr. (843.3 deg. 
Cent.), followed by the application of water for two 
minutes. The casements stood the test admirably; no 
portion of the glass was displaced, and no fire or water 
passed through the glazing. 


Lricester.—A_ special meeting of the Leicester Town 
Council was held on Tuesday evening to consider the 
municipal “budget for 1905. The expenditure for the 
year was estimated at 237,231/, as compared with 
231,350/. in 1904, and it would be necessary to levy a 
ruts of 43. in the pound, to which would have to be added 
an education rate of 1s. 5d. in the pound, -or altogether 
5:. 5d. inthe pound. The gas profits for the past year 
avilable for the reduction of rates were 49,0087. The 
profits realised for 1904 from the electric light under- 
taking had been 65182. The water works account showed 
& profit for the past year of 16,5027 ; this would be carried 
to the credit of the special fund created under the Der- 
went Valley Water Act. 





F\taL EXPLOSION AT THE CLEVELAND STEEL Wonks. 
—We have received an account of the accident which 
occurred at the works of Messrs. Bolckow, Vaughan, 
and Co. last Saturday, by which Mr. R. 8. Pollarde, resi- 
dent engineer for Messrs. F. C. Roberts, of Philadelphia 


ost his life. Two new blast-furnaces have just erec! 

at the Cleveland works, one of which was being blown 
in for the firsttime. This furnace was fitted with a new 
system of dust-catchers, and also a very extensive system of 


piping for the gases, which it is proposed to use for roast- 
ing ore as @ supplement to producer.gas. The volume 
of the gas mains being great, it was decided to fill them 
ond _the dust-catchers with producer-gas before starting 
: ‘i farnaces in order to avoid the possibility of explosion. 
ae was done, and matters progressing without incident, 
turd pce Bases were at about 5 o'clock in the afternoon 
- ued down the mains. This was followed almost at once 
An violent explosion, which broke the valves and dis- 
a (| bricks, one of which struck Mr. Pollard on the 
eal, killing him instantly. The material damage done 
Was small, and has since Som ired. The accident is 
attributed to a leakage of gas into the dust-catchers of 
“e second furnace, which had not yet been started. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The coal trade has remained quiet. Quotations 
for large steam descriptions have been nominally un- 
changed, but the amount of business ing has been 
restricted. The best large steam coal - made 13s. to 
13s. 6d. per ton, while secondary qualities have ranged 
from lis. 3d. and 12s. 6d. per ton. In the house-coal 
trade there has been about an average demand for inland 
consumption ; the best ordinary house coal has made 
13s. 6d. to 14s. per ton, while secondary descriptions have 
ranged from 10s. 6d. to 13s. per ton; No. 3 Rhondda 
e has brought 13s. 6d. per ton. Patent fuel has 
shown little change. Foundry coke has been quoted at 
18s. to 18s. 6d. per ton, and furnace ditto at 16s. 3d. to 
16s. 6d. per ton. As regards iron ore, Rubioand Almeria 
have made 14s. to 14s, 3d: per ton, upon a basis of 50 
per cent. of iron, and charges including freight to Cardiff 
or Newport. 

The Swansea Vailley.—There has been an increased de- 
mand for home-made tin-plate bars, foreign competition 
having declined for a time. The tin-plate works have 
exhibited continued activity. Local collieries have been 
well employed, and the coal trade appears, upon the 
whole, to be in a more prosperous state. 


Welsh Coal for the Extreme East.—The shipments of 
coal from Carditf in February to the Extreme Kast 
amounted to 89,765 tons, as compared with 121,696 tons 
in February, 1904, and 5479 tons in February, 1903. It 
will be seen that the activity which prevailed a year 


since has now spent itself to a large extent. Of the coal: 


exported in February 68,989 tons went to Hong Kong, 
as compared with 33,771 tons in February, 1904 ; none to 
Japan, as compared with 22,261 tons; none to Singapore, 
as compared with 46.898 tons; and 20,766 tons to Shanghai, 
as compared with nil. 


Douwlais.—The Goat Mill has been turning out a large 
bulk of steel rails for both home and foreign railways. 
The Big Mill also reports an increased production of 
small tram and colliery rails, as well as of fish-plates. 
The quantity of coal raised has been about an average. 


South Wales Coal and Iron.—The shipments of coal 
from the six principal Sonth Wales ports—Cardiff, New- 

rt, Swansea, Port Talbot, Neath, and Llanelly—in 

ebruary amounted to 2,021,079 tons. The shipments 
were 1,649,102 tons foreign and 371,977 tons coastwise. 
The shipments from Cardiff were 1,198,538 tons foreign 
and 226,754 tons coastwise ; from Newport, 257,036 tons 
foreign and 70,307 tons coastwise ; and from Swansea, 
124,646 tons foreign and 22,620 tons coastwise. The 
shipments of iron and steel from the six ports in Feb- 
ruary were 17,789 tons ; of coke, 9992 tons ; and of patent 
fuel, 81,556 tons. The aggregate shipments of coal from 
the six ports for the two months ending February 28 
this year were:—Cardiff, 2,832,169 tons; Newport, 650,800 
tons; Swansea, 313,941 tons; Port Talbot, 151,631 tons ; 
Neath, 48,815 tons; and Llanelly, 45,629 tons; making 
an aggregate of 4,042,985 tons. The te shipments 
of iron and steel were :—Cardiff, 20,105 tons ; Newport, 
12,049 tons; Swansea, 4382 tons; and Port Talbot, Neath, 
and Llanelly, nil; making an aggregate of 36,626 tons. 
The te shipments of coke were :—Cardiff, 11,063 
tons ; Newport, 2916 tons; Swansea, 1767 tous; Port 
Talbot, 2096 tons; and Neath and Llanelly, nil; making 
an aggregate of 17,852 tons. The aggregate shipments of 
patent fuel were :—Cardiff, 78,805 tons ; Newport, 15,827 
tons; Swansea, 71,162 tons; Port Talbot, 15,723 tons; 
and Neath and Llanelly, nil; making an aggregate of 
181,517 tons. 


Pontardulais.—The new Glynhir colliery, Pontardulais, 

romises well. Under the superintendence of Mr. J. 

avies (late manager of the Rhos Colliery, Ammanford) 
a 3-ft. 6 in. seam has been strack, and the management 
expects that another seam over 3 ft. in thickness under- 
lies this. The coal already found has been tested, and 
is said to be of excellent quality. Messrs. Thomas 
Williams and Sons, contractors for steam coal to the 
Admiralty, are also pushing forward extensive sinking 
operations at Grovesend. 








MISCELLANEA. 

On Tuesday, March 28, Mr. J. T. Milton, chief engi- 
neer of Lloyd’s Register, will deliver a lecture on the 
‘* Minute Structure of Metals” before the Engineering 
Society of University College, London. The meeting 
will be held in the Botanical Theatre at 5 p.m.; Sir 
William Ramsay will occupy the chair. Visitors will be 
admitted to the meeting. 


An important deposit of corundum has been found in 
Methuan Township, county of Peterborough, Canada. A 
sample of the deposit has been assa y Professor 
Wilmot, Director of the Government Geological Survey, 
and found to be very rich. Its specific gravity 1s 3.99, while 
that of good corundum is 3.85. The value of the mineral 
is placed at 79/. per ton. The feldspar in which the 
corundum is found is also very valuable, 


The official report on the working of the Uganda Rail- 
road during the past year showed a deficit of 10,000/. 
only, although all Government stores are carried at cost 
price. Including interest on capital, however, the loss for 
the year amounts to 60,000/. e traffic from the Lake to 
the coast is steadily increasing, but the up-traftic is almost 
stationary. The steamers on the Lake more than pay the 
cost of running them, and a third is soon to be launched. 


Mr. P. T. J. Estler, of 25, Laurence Pountney-lane, 
E.C., the hon. secretary of the Past Engineering Stu- 
dents of University College, don, informs us that the 
annual dinner will take place this year at the Criterion 
Restaurant, jomtly with the Present Students, on Friday, 





March 24, at 7.30 a with Professor J. D. Cormack, 
B.S., in the chair. It is hoped that any old students who 
may not have received notice of the dinner owing to their 
addresses not being available, will kind)y communicate 
with the hon. secretary at once. 


According to the report of the Frederiksberg Electric 
Tramway Company, Copenhagen, the working expenses 
for the electric cars was 28.5 dre (about a farthing less 
than 4d.) per car-kilometre, whilst the working expenses 
of the company’s omnibuses was about twice as much— 
viz., 53.8 dre per car-kilometre. The shareholders (two 
classes) received respectively 6 and 7 per cent. The 
company also owns an electric central station, and the 
aggregate consumption of. electricity has been doubled in 
the course of the five years it has been in operation. 


According to the Royal Hungarian Commercial Museum, 
a weaver in Hungary operates three looms of ordinary 
mechanism, or fifteen Northrop looms. Bobbin-shuttles 
are used and threaded by mouth suction. The looms cost 
in Hungary anything from 400 to 1000 crowns (16/. 10s. to 
411. 5s.), and they weave from 3 to 4 yardsof crude cotton 
cloth per hour. Weavers work weekly about sixty-five 
hours, and receive from 12 to 16 crowns (9s. 11d. to 12s. 2d.) 
per week. The Northrop machine is used and manufac- 
tured in large numbers in North Hungary, and it is esti- 
mated that there are about 5000 to 6000 cotton looms in 
use in the country. 


Some useful notes on ‘‘ How to become an Engineer ” 
have been contributed to Flashes, the journal of the 
Young Men’s Christian Association of Sunderland, by 
Mr. A. Harrison, of the Scotia Engine Works of that 
borough. In our issue of July 3, 1903, Mr. Harrison gave 
particulars as to important positions held by apprentices 
trained at the Scotia Works, all apprentices in which are 
compelled by the firm to attend evening science classes. 
The advice given by Mr. Harrison in the article referred to 
is largely based on his experience at these works, and 
the article is, we understand, to be reproduced in pam- 
pblet form, in which it should prove of great use to the 
parents or guardians of budding engineers. 


The Engineering Standards Committee have now issued 
their standard specification for structural steel for marine 
boilers. The sub-committee entrusted with its prepara- 
tion included amongst its members representatives of the 
Admiralty, the Board of Trade, Lloyd’s, the British Cor- 
poration, and the Bureau Veritas. The specifications are 
naturally largely based on the previous practice of these 
insurance corporations. They admit of the use of either 
basic or acid open-hearth steel. The tensile strength for 
plates for shells is fixed at 28 to 32 tons per square inch, 
whilst for furnaces and plates to be welded the limits 
given are 26 and 30 tons per square inch. The elongation 
on 8 in. must not be less than 20 per cent. on 3-in. shell 
plate specimens, nor less than 23 per cent. on furnace or 
flanged plates of the same thickness. Cold bend tests and 
temper bend tests are also specified, and the material in 
either test must stand doubling over till the internal 
radius is equal to one and a half times the thickness of the 
test-piece. A set of standard shapes for test-pieces are 
appended to the report, which can be obtained from tho 
ies of the committee at 28, Victoria-street, 8.W., price 
2s. 6d. net. 

In a recent issue of Le Génie Civil a description is given 
of the new motor-cars now runnning on the electric 
tramway line between Zurich and Oerlikon. The special 
feature of these cars consists in the use of worm-gearing 
between the motors and the axles. The reduction ratio 
is 12 to 1, the worm having a triple thread, the pitch 
being 120 millimetres ; and theangle of the thread 29 ang. 
55 min, The worms are coupled to the motor - shaft 
by flexible couplings, so that their whole weight is spring 
borne." The worm-wheels are of phosphor-bronze, and 
the worms of hardened steel. In experiments made by 
the Oerlikon Company, who have built the cars, the gear 
hasshown an efficiency of 95 per cent. when transmitting 
22 horse-power. At higher and at lower loads it is a 
little less, being 88 per cent. when the load corresponds 
to 7 horse.power, and 92 per cent. with one of 43 horse- 

wer. The motors are wound for 500 volts, and run at 

200 revolutions per minute, so that a substantial reduc- 
tion’ in the weight is obtained by the use of the worm- 
gearing. With ordinary spur-gearing running at 500 
revolutions per minute, the motors would weigh 64 cwt , 
whilst with the worm gears the weight is 3 ewt. only. 


The Hon. C. S. Rolls, M.A., delivered a lecture on the 
9th and 11th inst., before the Cambridge University 
pegeneeting Society and the Nottingham Automobile 
Club on the ‘“‘ Historical Development of the Motor- 
Car.” The lecture was illustruted by a variety of 
interesting lantern - slides, including one showing an 
Italian vehicle built as early as 1649, and which was 
propelled by ——- wound up by manual labour. 
The steam carri ilt by Trevithick was also shown, 
together with the steam coaches by Hill, James, 
Gurney and Hancock, which insured in their time (in 
the ’thirtiee) regular services on several of the British 
high roads. The numerous difficulties, due to imperfect 
mechanism and to parliamentary and public obstruction, 
which the first pioneers of horseless vehicles had to con- 
tend with, gave a lively tone to the lecture. From 1831 
to 1896 any vehicle carrying its own power was tied down 
to a maximum speed limit of 4 miles an hour, two in 
towns, and a man had to walk in front waving a red flag. 
ma 2g heaps of stones were pen rane Jaid across the 

s to obstruct the vehicles, and prohibitive tolls were 
exacted at all turnpikes. The lecturer contrasted our 
former backwardness with the conditions ruling at the 
present time, and reviewed the ibilities of the various 
types of cars and motor vehicles now being put in 
service. 
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THE TRADE DISPUTES BILL. 


Ir is a matter for much surprise that the House 
of Commons, by a large majority, should have 
given support to the Trade Disputes Bill introduced 
by Mr. Whittaker. Ostensibly brought forward 
for the purpose of ‘‘codifying” the law, this 
measure would really have the effect of altering 
the law to the enormous advantage of trade unions. 
Not only would it have the effect of reversing the 
Taff Vale decision, but it would place the unions 
in a position more favourable than that which 
they occupied before the Trade Union Act of 1871. 
To legalise picketing; to exempt trade unions 
from the law of conspiracy ; to make the union, 
as a body, wholly irresponsible for the acts of 
its officers or members, even when those acts are 
expressly authorised by the governing body of the 
union—these are the objects of the measure. If 

ed in its present form, it will put trade unions 
in a more favourable position than they have occu- 
pied at any previous period of their history. We 
cannot believe, however, that, although the second 
reading of this measure was permitted by the 
House, the Bill will ever be allowed to become 
law in its present form. The very Members of 
the House of Commons who spoke in favour of 
the Bill seemed to admit that its phraseology was 


356 | capable of improvement. 


We published the provisions of the measure in 
our issue of last week, so they need not be again set 
out. Those who suggest that picketing should be 
made lawful profess to imagine that the rights of 
employers will be secure if persons are allowed to 
attend at, or near, the employer's premises for the 
purpose of peacefully persuading any person to work 
or abstain from working. But what is the real 
object of picketing? It is to enforce the edicts of 
The point was forcibly put by Mr. 
Duke when he said :—‘‘ I would remind the House 
of Carlyle’s example of the mode in which the 
law operates. The Judge says to a man, * You 





shall be hanged.’ He goes peacefully away, and 
the executioner puts his hand upon him, and he 
submits to death. That is because law prevails ; 
and it is because it is desired that the edicts of 
trade unions should have the effect of law on men 
who are not members of these bodies that it is 
desired to picket their houses, and the premises of 
their employers, and that there should be attendance 
of people with authority to persuade them peacefully 
not to do what it is not thouglit desirable they should 
do. Peaceful persuasion is a powerful thing ; but 
persuasion by the pacific exercise of power is a 
much greater thing.” It is the right to exercise 
this power which is demanded by the first clause 
of the Bill. We have said so much from time to 
time in support of the principle that a trade union 
should be held liable for acts authorised by it and 
under which it takes benefits, that it were useless 
to Teiterate a lengthy argument. One point, how- 
ever, may be mentioned. The third clause of the 
Bill demands that a union shall not be held liable for 
the recovery of damage sustained owing to the 
action of a member, in any circumstances. In our 
view the existing law, clearly established by certain 
recent cases—namely, that a union shall not be held 
liable unless it is expressly or impliedly responsible 
—goes quite far enough. 

The attention of , ae of the House of 
Commons was drawn to the fact that’ the more 
powerful of the trade unions have been organs of 
good both to master and man. Strangely enough, 
however, the effect of the recent decisions in cur- 
tailing the power of trade unions to interfere with 
the supply of free labour was not explained to the 
House. 

This effect was well illustrated by Mr. W. Colli- 
son, the general secretary of the National Free 
Labour Association, speaking at a meeting of the 
executive council of that association on March 7. 
He said that during the eight years before the 
Taff Vale and other legal pronouncements, it was 
estimated that 285,000/. had been spent in pro- 
tecting members of the association from trade- 
union pickets during strikes ; five members of the 
association had been killed and 250 seriously 
injured. Since the Taff Vale decision the associa- 
tion had fought some twenty-five large strikes, and 
it had cost a little over 40001. to protect free-labour 
men from the violence of the pickets. Seeing 
that the final pronouncement in the Taff Vale 
decision was made in July, 1901, it is clear that 
its effect has been to diminish the cost of protect- 
ing the interests of the members of the association. 
The views of the council were expressed in the 
following resolution :—‘‘ That no alteration of the 
law with regard to picketing will meet the justice 
of the case should the Legislature sanction in any 
way the watching and besetting of premises and of 
persons, either during a strike or at any other time, 
for any purpose whatsoever, and that any further 
legislation to enlarge the powers of trade unions, 
or to exempt their funds from legitimate claims for 
compensation for loss or damage sustained in con- 
sequence of the action of such trade unions is 
undesirable, and therefore the Trade Disputes 
Bill, if made law, would be inimical to the best 
interests of capital and labour, and destructive in 
its effects upon British industrial prosperity.” 

We would remind our readers that the Trade 
Disputes Bill of 1904 reached a second reading 
without becoming law. This fact may serve to 
allay the fear that the present measure will pass 
through both Houses during the present session. 








THE JAPANESE RAILWAYS. 

We have more than once indicated that one of 
the chief factors of the success of the Japanese in 
the war with Russia is the ability with which they 
use the applications cf science in all their opera- 
tions. Even on the battle-fields, or rather in their 
immediate vicinity, telegraphs, telephones, light 
railways, and many other appliances are in con- 
stant use; and, of course, without the dockyards, 
shipbuilding yards, railways, and the telegraph 
system, which are now features in the national life 
of Japan, it would have been quite impossible for 
the Japanese to have attained the success which 
has attended their operations. The engineer is not 
only one of the greatest forces in the arts of peace, 
but.also without his help modern war is practically 
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ne thing which recent events have distinctly 
brought out is the extreme care with which the 
Japanese make their plans, and the determination 
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with which they carry them out in every detail. 
This is shown in every department of their national 
life. While the railways and telegraphs have been 
laid out with a view to the development of the in- 
dustries and commerce of the country, their utilisa- 
tion for purposes of defence and offence have not 
been overlooked, and the events of the present war 
have shown that the arrangements have been well 
made, and that they have been fully utilised. We 
need not meantime enter into details beyond point- 
ing out that both railways and dockyards have 
been planned so as to make it possible to concen- 
trate military and naval forces on the coasts of 
China in a very short time ; and we have more than 
once mentioned that what was being done in 
Korea in the way of railway development was, in 
a sense, simply an extension of the Japanese 
system. From the latest newspapers which have 
come from Japan we learn that the Seoul-Fusan 
Railway was opened for traflic on January 1, and 
if we look at the map, we find that a straight line 
may be drawn from Shimonoseki, in Japan, to 
Seoul, the capital of Korea. The short sea passage 
from Shimonoseki to Fusan is all that separates 
Japan from Korea, so that, for practical purposes, 
Japan is now able to command Korea either for 
purposes of peace or war. While the Japanese 
have been winning battles, their engineers have 
been doing equally good work, and have placed 
Korea within their power. We venture to express 
the hope that that power will be used, not simply 
in the interests of Japan, but also of Korea, and in 
such a manner as not t) raise in an unnecessary 
degree the animosity of any of the other Powers. 
That animosity cannot be altogether avoided, for 
these Powers view with jealousy the rapid rise of 
Japan ; but still it may be kept at a minimum if 
Japan shows herself moderate in her demands. 

"he Fusan-Seoul Railway had its origin as far 
back as 1894, when it was first projected, but it did 
not actually obtuin official sanction until 1898, when 
the charter for its construction was signed. 
Surveys commenced at a later date, and were con- 
cluded by June, 1900, work being inaugurated 
from both ends in September, 1901. The capital 
was put at 25 million yen, and 100,000 shares 
(50 yen each) were issued in June, 1901, 335,684 
in 1902, and 64,316 in 1903, the total issue being 
thus effected. Ten million yen of the entire 
capital was paid up in two years—1902 and 1903 
—and the Government agreed to a guarantee of 
6 per cent. on the paid-up capital pending the 
opening of the road to traffic, and thereafter to 
hand over such a sum as would bring the net 
earnings to that percentage, this arrangement to 
hold for fifteen years. The Korean Government 
gave the land for the road, as well as for 
stations, warehouses, and workshops, free of 
charge, and agreed not to levy any Customs 
duties on articles imported for the construction 
or use of the line, or to impose any taxes on its 
income of whatsoever kind. Notwithstanding all 
this assistance from the State, comparatively small 
progress was made with the actual construction, 
and it was not until the relations between Japan and 
Russia became very strained that vigorous efforts 
were made to push it on. The Government made 
liberal grants of money on the distinct understand- 
ing that the railway must be opened for traffic by 
the end of 1904. The personnel of the directorate 
was reorganised, Professor Furnichi being appointed 
director, with Mr. Oya as his vice. ork was 
now carried on day and right, and the whole length 
of 276 miles between Seoul and Fusan was com- 
pleted ; but it will still take some months before 
some parts of the construction are solidly finished. 
On account of the hurry with which the work has 
been carried out, the Japanese Treasury had to 
give a further grant of money, making a total of 
over 4 million yen. The cost of construction is 
stated by Professor Furnichi to have been about 
100,000 yen per mile (1 yen is about equal to 2s.), 
which is a better result than was anticipated. The 
steepest gradient is 1 in 50, and the sharpest curve 
has a radius of 15 chains. There are twenty-six 
tunnels, having a total length of 16,399 ft., their 
locations and respective lenghs being as follows :— 


Ft. 


Songhwa Tunnel (in Kyongsando pro- 

vince) ne aod me i aia 3918 
Muwolsan Tunnel (in Kyongsando pro- 

vince) K. eta Aig a oS 1452 
Pasang Tunnel (in Kyongsando pro- 

vince) ait ae ins ‘Sis eas 1180 
Hwanggang Tunnel (in Chhungchhong- 

do province ah ie wale ie 990 





Kuipok Tunnel (in Chhungchhong-do Ft. 
province) ... New Ne ees as 924 
Cheungyak Tunnel (in Chhungchhong- 


do province) 2 ‘hs ~ a 858 
Wolyon Tunnel (in Kyongsang-do pro- 

vince) des ne is she - 848 
Hwakwan Tunnel (in Kyangsung-do pro- 

vince) wes Se Sie +3 x 825 


There are ninety - nine bridges, with a_ total 
length of 23,794 ft., with 501 small bridges totalling 
3418 ft. in length. The principal bridges are :-— 


Ft. 
Over the Han River oo oa esa 2051 
“a Nakdong River ... oa as 1436 
‘= Keumho River ... ott = 1217 
a Second Keum River ... St 1015 
‘i Milyang River ... 2 x 979 
a Kyongho River ... - dee 848 
re First Keum River Ae Sate 824 


Some of these bridges involved considerable 
engineering difficulties, but they were successfully 
overcome. The stations number 53, and the rails 
weigh 75 lb. per yard. The gauge is 4 ft. 8} in., 
which has been chosen with the object of subse- 
quent connection with the Chinese lines. For 
some time past traffic has been carried on the 
northern and southern sections of the line with 
fairly satisfactory results, and no doubt, now 
that the line has been completed, the traftic will 
rapidly increase, as the line passes through a very 
fertile part of the country. At the same time, 
considering the strategical value of the railway, the 
Japanese Government will meantime think that 
the advantages which it offers are ample return for 
the money which it has advanced in its construction. 








THE STRUCTURE OF THE ATOM. 

Tue highly suggestive lecture on the ‘‘ Structure 
of the Atom,” delivered by Professor J. J. Thom- 
son, at the Royal Institution last Friday, is a 
useful reminder that in spite of the recent decision 
on the subject of compulsory Greek, Cambridge 
has not yet degenerated into a mere home for lost 
causes, but continues to be the leading school of 
mathematical physics in Europe. In justice to 
the eminent men who have made the name of 
Cambridge of international renown, it is only fair 
to point out that the regrettable decision was due 
in the main to the influence of the country clergy- 
men, whose academical honours seldom extend to 
more than a second-class in the tripos, though their 
voting power is the same as if they had all been 
senior wranglers. Up till iene the lack of 
equal advantages elsewhere for the study of science 
has limited the number of good men, who have 
sought equivalent training elsewhere, rather than 
waste their time in satisfying the requirements of 
the ‘‘ Vicar of Little-cum-go;” but in the absence of 
reform, the number of these is certain to increase 
in the future. In the meantime, however, so long 
as men of Professor Thomson’s originality direct 
the study of physics at Cambridge, this diversion 
of good raw material in the shape of undergraduates 
will be minimised. 

In opening his lecture on Friday, Professor 
Thomson said that eight years ago he had brought 
before them evidence of the existence of negatively 
electrified particles much smaller than atoms, having 
& mass equal in round numbers to about ;g/y9 that of 
the hydrogen atom. A very suggestive fact concern- 
ing these particles was that they appeared to be 
identical, whatever the source from which they were 
derived. They were first found in highly exhausted 
tubes traversed by electricity, and were afterwards 
proved to exist in the neighbourhood of incande- 
scent bodies, and of radioactive matter, and in that 
of metals exposed to violet light. However derived, 
they appeared to be always the same ; a fact which, 
in conjunction with their small size, suggested that 
every atom might be constituted by a group of 
these corpuscles. He proposed therefore to discuss 
that evening what the properties of an atom would 
be if built up of these negatively electrified particles. 
Since they were all electrified negatively, they tended 
te repel each other, and hence if an atom was a 
structure built up of these as the bricks, something 
further must be present to serve as the mortar to 
bind them together. This could only be positive 
electricity. Unfortunately, very little was known 


as to the nature of positive electricity, which was 
never found associated with particles of less than 
atomic dimensions. This fact might be taken into 
account by assuming that the positive electricity 
occupied a sphere, inside of which the negative 
particles grouped themselves, a balance being struck 





between the mutual repulsion of these particles fo: 
each other, and their attraction to the centre of the 
sphere of positive electricity. If the number of 
particles was small, the position they would occupy 
could be easily calculated. A single negative 
particle would occupy the centre of the sphere. 
If there were two particles, these would yroup 
themselves at opposite sides of a line through the 
centre of the sphere, and having a length equal to 
the radius. hree particles would occupy the 
apices of an equilateral triangle, the side of which 
was equal to the radius of the sphere ; whilst four 
particles would occupy the corners of a tetrahedron, 
and with five the distribution was the same, with a 
single particle at the centre. Six particles grouped 
themselves at the corners of an octahedron, but 
with seven particles a new departure was manifest, 
since these did not group themselves at the corners 
of an octahedron witha single central particle, but 
as a ring of five particles, with a single particle 
on each side of the plane of this ring. With eight 
particles it was natural to expect them to occupy 
the corners of a cube; but this arrangement was 
unstable, and the actual arrangement was at the 
corners of an octahedron, with two particles inside 
this at opposite ends of a diameter. Here was 
evidence of the beginning of an outer shell of par- 
ticles. 

The results stated were obtained by calculation, 
and he had carried this as far as a determination of 
the grouping of twelve particles; but with large 
numbers the calculation became troublesome, 
especially that concerning the. stability of any 
proposed arrangement. The matter could, how- 
ever, be carried further by experimental means, 
making use of floating magnets, as suggested by 
Professor Mayer. These were magnetised needles 
caused to float vertically in water by sticking them 
through fragments of cork. The pole of a large 
magnet below the surface served to represent the 
mass of positive electricity. The attraction of the 
floating magnets to the central point varied then 
nearly directly as the distance. Throwing into a 
basin thus arranged five of the magnetised needles, 
these arranged themselves at the angles of a pen- 
tagon, whilst six did not form a hexagon, but a 
pentagon with one in the middle. A heptagon 
of seven was unstable, the stable form being a 
hexagon with the seventh at the centre. With 
greater numbers, outer and inner rings were 
formed ; the number in the outer ring could, how- 
ever, only be a certain proportion of the total, 
and to get a large number in the outer ring a very 
large number must be at the same time included 
inside this ring, as shown by the figures an- 
nexed :—- ; 


Number in outer 


ring .. - 5 6 7 3 10 12 18 15 16 19 20 21 40 
Minimum num- 
ber inside ..0 112 5 7 10 15 20 36 39 47 232 


From this it was evident that to get a large 
number of particles outside the total number neces- 
sary increased enormously. 

From the table it was possible to sec how any 
number of particles chosen at random would arrange 
themselves. Thus, if the number was 20, it would not 
be possible to have 13 outside, as this would need 
10 inside, making a total of 23. The arrangement 
therefore could be 12 outside, and the remaining 8 
would form an inner ring of 7, with one at the centre. 
The table, of course, referred merely to particles 
in a plane, whilst the actual negative particles could 
move in three dimensions ; nevertheless the pro- 
perties in the more complicated case would be quite 
analogous to the distribution in a plane, as stated. 

The group of 20 constituted as described might 
be looked at as formed by adding another ‘‘ storey 
to the group of 8 particles. Similarly, 16 outside 
particles would be stable with 20 inside, and to 
this could be added an additional ring of 19, so 
that ky adding ‘‘storey” to ‘‘storey,” or ring to 
ring, a series of ‘‘atoms” could be built up. It 
was reasonable to suppose that ‘‘ atoms” built up in 
this way would possess some properties in common, 
or that certain properties of an original group would 
reappear on the completion of an additional story. 
This would be something equivalent to the periodic 
law, if the number of particles forming the atom 
was taken as proportional to the combining weight. 

Starting from lithium and taking the clements 
next in order of combining weight, certain pro- 
perties of the lithium only reappear when sodium 
and, later on, potassium are reached. The way 
in which other properties might vary with the 
number of particles—i.e., with the atomic weight 
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—could be illustrated by the model. Thus, 
taking the case of 59 particles. These might 
have 20 in the outside ring and 39 inside of 
this. Adding one more particle, an arrangement 
of 21 outside would ah 47 inside, or 68 in all, 
so that with 60 particles the stable form had 
there 20 outside and 40 inside, The greater the 
number of particles inside the more stable the 
arrangement, and hence the ‘‘atom” of 60 par- 
ticles was more stable than that of 59, which, 
having the minimum necessary inside, would easily 
lose a single negative = so that the atom 
represented by it should be strongly electro-positive. 
When, however, the particles were increased to 68, 
the number inside, being 47, is again a minimum ; 
and hence this group should again be clectroposi- 
tive, whilst the addition of fresh particles would 
make it more and more electronegative till another 
minimum arrangement was reached, when there 
would be a sudden and abrupt change to an electro- 
positive arrangement. Taking the series of ele- 
ments Li, Be, B, C, N,,O, and F, these became 
more and more electronegative as the combining 
weight increased ; but at the next step— sodium — 
there was a ‘‘ jump,” that element being strongly 
electropositive, just as occurred on increasing the 
number of particles in the model atoms. 

Real atoms, on the view put forward, consisted 
of positive electricity and negative corpuscles. 
On this view, transformations of the atoms might 
occur, but the direction of this transformation 
depended upon the nature of positive electricity. 
On one view, as to the latter, the universe originated 
in separate particles, which aggregated to form 
existing atoms, whilst on the other it started as a 
single mighty atom, from which those now existing 
have disintegrated. Were the transformations now 
occurring taking place in the direction of greater 
simplicity or in that of greater complexity? If 
the answer was sought in the constitution of the 
model atom, there was a difficulty, since the direc- 
tion of the transformation depended on the real 
nature of positive electricity, of which almost nothing 
was known. The point turned upon what happened 
when two of the spheres of positive electricity 
came together. If the positive electricity acted as 
an incompressible fluid, so that the resultant volume 
was double that of either constituent, then matter 
began as a single complex atom, and had been 
transformed down into the existing atoms. If, on 
the other hand, the volume of the sphere of posi- 
tive electricity was constant, two units coalescing to 
form one of the same size as either of the original 
spheres, then the evolution had taken place in the 
opposite direction, and the final stage of the universe 
would be a single gigantic atom. 

Even if the point in question were left open, 
there were a few features common to both courses 
of evolution. Professor Thomson had calculated the 
arrangement of particles in stable equilibrium up 
to the number of 12. The potential energy of such 
model atoms varied with the number in the group, 
Lut not uniformly, the curve having the general 
shape shown in Fig. 1, consisting of a number of 
hills and valleys. The number 5 was at the top of 
a hill, whilst 6 was at the bottom ofa valley. The 
corresponding atoms might be likened to stones 
resting, some on hills and others in valleys. The 
former, if disturbed, would roll down the slope, 
whilst the equilibrium of those in the valleys was 
stable. Hence in the evolution of the atoms those 
occupying crests on the curve of potential energy 
tend to disappear, and the stable elements collected 
at the bottom of the valleys, so that, as in biological 
evolution, many missing links must be expected. 

The forces with which atoms acted on each other, 
and the kind of aggregates that were permanent, 
remained to be discussed. The problem might be 
compared to that of the stability of a gravitational 
system, the general solution of which had not yet 
heen attained. There was not even agreement as to 
the stability of the solar system, though the general 
opinion of astronomers appeared to be that it was 
unstable, but that we should never live to find it 
out. Maxwell had made a very remarkable contri- 
bution to the discussion of this subject in treating 
ot a system like that of Saturn, and determining 
the stability of a system of satellites following the 
same orbit, and equally spaced therein. He had 
shown that for such a system to be stable the planet 
must be enormously bigger than the satellites. 
luking the case of the earth, five moons of the 
“une size as the actual one might be spaced equally 
apart in the same orbit and the system would be 
stable ; but with six moons instability would arise; 





so the earth might in a way be said to be 
‘saturated ” with five moons, Similarly, a given 
chemical element will combine with a certain 
number of other elements only. This peculiarity 
was not dependent on any special law of force, but 
held for a great number of different laws. 

The forces between the atoms arose from attrac- 
tions and repulsions between electrical charges and 
were of two kinds—elcctrical and structural. The 
system would be unstable if the atoms and the 
charges were at rest. The theorem applied, how- 
ever, only to a state of rest, and not to steady 
motion, and, moreover, the other forces might come 
into play to check the instability. Thus, if the 
corpuscles were moving in the atom, a magnetic 
field would be generated round the axis of rotation, 
and electrified particles would then have great diffi- 
culty in crossing these Jines of magnetic force. 

For the combination of two atoms, he had 
found that it was necessary for stability that 
the attractive force should increase as the dis- 
tance increased. This effect might be the result 
of the combined action of the negative particles 
and the positive nucleus. For example, with a 
system such as that represented in Fig. 2, con- 
sisting of a central positive charge, surrounded by 
three equally-spaced negative charges, the action 
on a particle of positive electricity placed at D 
would be a repulsion, since the two negative charges 
at A and B would neutralise each other, and the 
central positive charge being nearer to D than was 
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the remaining negative one, the resultant force 
would be a repulsion. With the positive charge 
at FE, however, the total attraction due to the three 
negative charges would overpower the repulsion 
of the positive charges, so that the resultant force 
would be an attraction. At some intermediate 
point equilibrium would be established. The 
nature of the reactions resembled those obtaining 
on Boscovitch’s hypothesis, the attraction between 
two masses becoming a repulsion when the two were 
less than a certain distance apart. It differed, how- 
ever, in that the phenomenon in question was appa- 
rent only along certain axes, since a particle placed 
in the direction O B would be repelled whatever its 
position. Still more complicated models could be 
schemed, showing two positions of equilibrium.* 
To such a case as this the equilibrium depended 
on one of the atoms being electrified, but similar 
relations were also possible between non-electrified 
atoms. He would showan experiment to illustrate 
the fact that two uncharged atoms might repel each 
other when near together, and attract when further 
away. Thus the force between the atoms in the 
molecule might be divided into two types—-the first, 
which might be called the ‘‘E” type, depended on 
the atom having an excess of positive or negative 
electricity ; the second, the ‘‘M” type, being inde- 
pendent of the charge, and depending only on the 
structure of the atom. He thought the ‘‘E” type 
mainly instrumental in holding atoms of different 
kinds together, the ‘‘M” type atoms of the same 
kind. Taking such a compound as marsh gas CH,, 


it might be asked, Were the utoms charged ? It was B 


very difficult to give a direct answer, but indirect 
evidence led to the belief that in similar cases they 
were charged. For example, certain compounds 
rotated the plane of polarisation even when not 
in the crystalline state. Such a rotation was 


* A model showing the phenomena in question was ex- 
hibited by Professor Thomson at the meeting. 











easily comprehensible if the atoms were charged, 
but otherwise it was difficult to account for 
the phenomenon, and especially for the mag- 
nitude of the effect. Further, the spectra of 
compounds, if the atoms were not charged, should 
be simply related to the spectra of their con- 
stituents. This was not found to be the case. 
In short, two kinds of force were in question— 
one depending on the charges, and the other 
on the structure of the atoms; the former being 
generally the more important. From a chemical 
point of view, in those combinations in which 
the forces acting depended on the charges, it 
should be possible to substitute a similarly charged 
atom of another element without much disturbing 
the architecture of the compound as a whole. If, 
on the other hand, the hydrogen atoms in marsh 
gas were held by structural forces, the substitution 
of one by another element would alter the whole 
system, and was thus a much more serious matter. 

With atoms built up as suggested in Fig. 2, 
the forces capable of holding another atom in 
stable equilibrium would be developed in certain 
directions only. These directions might be named 
** valency regions,” and the general result would 
agree well with the hypothesis of Van t’Hoff and 
Le Bel as to the asymmetrical carbon atom, which 
they supposed to exert attraction in four de- 
finite directions. In parallel with this view, it 
appeared from the model atoms that in certain 
regions only would another atom be in stable 
equilibrium. The chemist assumed that the attrac- 
tive forces were confined to certain regions only, 
whilst the speaker suggested that the atoms exerted 
attractions all round, but in certain directions only 
could another atom remain in stable equilibrium. 

If two similar atoms were brought together so 
that one valency region of one lay close to one on 
the other, these two regions would be uninhabitable 
for other atoms, but the remaining valencies in 
each would be available. Compounds of this class 
would be represented by H,C —-CH,. If two 
valency regions on each coincided with two in the 
other, compounds of the class H,C — C H, alone 
would be possible ; and, finally, if three valency 
regions on each lay close to three on the other, but 
one valency region on each would be available, 
giving rise to compounds such as HC—CH. In 
such cases the carbon atoms were held together by 
the structural forces already referred to, and not by 
the electrical ones. 





EXHIBITION OF METEOROLOGICAL 
INSTRUMENTS BY THE ROYAL 
METEOROLOGICAL SOCIETY. 

Srxce 1880 the Royal Meteorological Society has 
been arranging annual exhibitions of instruments, 
confining itself in each of the early years to some par- 
ticular class of instruments. When the new build- 
ing of the Society’s hosts—the Institution of Civil 
Engineers—was completed, the exhibitions were, 
after a period of interruption, resumed in 1897 
for the direct purpose of illustrating the progress 
made during the reign of Queen Victoria. This 
year’s exhibition has been, by permission of the 
Institution of Civil Engineers, held in their library 
from Tuesday, March 14, to to-day, being kept 
open till 9.30 p.m. on the first two days, and 
from 10 a.m. to 5 r.m. on the last two days. The 
exhibition, chiefly devoted to recording instru- 
ments, was very well stocked and arranged, and 
attracted many visitors. The instruments were 
grouped on tables, and photographs, diagrams, and 
charts were displayed on the walls. The catalogue 
comprised nearly two hundred numbers, though it 
did not mention a few exhibits presented at the 
last moment. Mr. W. Marriott, the assistant secre- 
tary of the Society, gave brief descriptive addresscs 
in the afternoons. It is satisfactory to record that 
the exhibition excited considerable interest. There 
is no nation more concerned in metcorology than 
the British, and yet no one of the great nations 
has done, as a nation, so little to advance meteo- 
rological science and to render its achievements 
available to sailors, farmers, and the public in 
eneral. We briefly notice some of the more 
important exhibits. 

r. H. R. Mill and the Meteorological Council 
showed old and new types of rain-gauges. The 
5-in, and 8-in. gauges are now alone in favour. In 
the late G. J. Symons’s storm-gauge, the float 
actuates clock-hands, which mark the heavy rain- 
falls for short periods in inches and hundredths of 
aninch. In the Berkley self-recording gauge, in 





peg ee Be = 


ype ome 


352 


ENGINEERING. 





[Marcu 17, 1905, 








use at Fort William from 1890 to 1904, the vessel 
into which the rain flows floats on mercury and is 
depressed, the weight of the rain-water forcing 
the pen downward. In Richard’s self-recording 
uge, exhibited by Messrs. J. Levi and Co., of 
ondon, the style follows the motion of a float in 
the reservoir, the style. rising 4 in. for 0.4 in. of 
rain. When the pen reaches the top of the 
revolving drum, the float falls to the bottom, 
because the reservoir is emptied by means of 
a syphon, started by an electromagnet. In the 
balance pattern of the Richard rain-gauge, the 
rain is conducted into one of the two compartments 
of a tipping bucket, which, in descending, actuates 
the pen; when 0.4 in. of rain has been recorded, 
the bucket oscillates, the water flows into the con- 
trolling reservoir, and the other compartment 
yasses under the funnel. The tilting-buckets of 
isons Negretti and Zambra’s gauge tip over when 
0.01 in. of rain has fallen, and advance an escape- 
wheel one tooth ; the long pen lever is attached to 
a perfect helix, and rises until 1 in. of rain is 
recorded, the lever then falling back to the other 
end of the helix; any quantity of rain can be 
recorded in this way. With the aid of electrical 
contacts, this gauge can be separated from the re 
cording apparatus, which may be placed indoors. 

The improved float pluviograph of Mr. F. L. 
Halliwell, of Southport, gives continuous—not 
step-by-step—records on a drum which is turned 
by clockwork. When the pen attached to the float 
has reached the top, a catch is tripped, and the 
pen falls down vertically, while the basin is slowly 
emptied with the aid of a mercury syphon by 
simple mechanical means. To melt snow, Mr. 
J. Baxendell places a hot-water chamber, filled 
through a little lateral funnel, underneath the 

auge-funnel. Messrs. Lander and Smith, of 
Cambridge, do this with the aid of a lamp whose 
hot gases pass up a tube into the funnel jacket ; as 
the whole reservoir is buried in the ground, there 
is little danger of freezing. When 1 in. has 
been recorded, the pen nee automatically to 
zero in 15 seconds. The popular rain-gauge of the 
same firm has a gradua vessel, into which the 
rain flows directly, and which can be emptied like 
a tea-pot into a measuring-glass, in which 0.01 in. 
can be read off. A ‘* Camden” rain-gauge measur- 
ing-glass of similar construction is shown by Messrs. 
Negretti and Zambra. 

The evaporation gauges are roughly to mark the 
amount of natural water evaporation. Symons 
availed himself of an open tank, which Baxendell 
and Halliwell make, 4 ft. square instead of 6 ft.; 
a float is connected with a pointer, on which 0.01 in. 
can be read, only one reading being taken a day. 
Richard (Levi and Co.) applies a closed reser- 
voir, from which water is drawn up by a wick, so 
that the water wets a sheet of blotting-paper, from 
which it evaporates, while the height of the liquid 
inside is recorded. 

The Thermometer Section contained several very 
interesting historical exhibits: the Heineken 
metallic thermograph of 1837, the Whitehouse- 
Six experimental thermograph (a mercury thread 
in atube filled with alcohol, and bent to a 
circle), and spirit thermometers from Arctic 
expeditions, notably one believed to have been 
used on Collinson’s expedition, 1850 to 1855. 
The scale of this thermometer is marked on the 
box-wood base, and a paper scale pasted over this 
differs by 30 deg. Fahr. at — 100 deg. Fahr. from 
the original graduation. Recent tests made at 
Kew show that the freezing point of mercury 
(— 37.9 deg) is — 39.5 deg. on the paper scale 
and — 58 deg. on the wood scale. Further, deep- 
sea thermometers, used by James Ross, 1839 to 
1843, and instruments (a deep-sea thermometer for 
8-ton pressure, by Negretti and Zambra, and others) 
of the Scottish Antarctic Expedition of two years ago, 
were shown. Of new apparatus we notice the Bour- 
don tubes of the Richard thermugraphs (Messrs. F. 
Levi and Co.), which are found in many Richard 
instruments. The tube is filled with alcohol, and 
flattens on expanding; a shaft is thereby turned, 
and the lever-pointer draws its curve on a paper 
drum, which rotates once a week. The same firm 
exhibited «» Richard recording actinometer, with 
one bright and one blackened brass ball several 
inches in diameter. The Callendar-Griffiths plati- 
num resistance thermometers, Callendar recorders, 
and Whipple direct-reading temperature-indicators 
of the Scientific Instrument Company, Cambridge, 
are known to our readers. A fine platinum wire, 
stretched in a zig-zag line within an ebonite frame, 





was suspended in the room and coupled to a 
Callendar recorder to show the great sensitiveness 
of these devices. The thermograph of Messrs. 
Lander and Smith has no multiplying levers ; it con- 
sists simply of along bar of vulcanite and ‘‘ Invar ” 
steel, the two strips being riveted and further 
stuck together with the aid of shellac; the pen is 
at the end of the bar, and has a range of } in. for 
10 deg. Fahr. This firm also showed two new 
instruments under the name of ‘ tellurad,” this 
being an abbreviation of telluradiometer. The one 
instrument, the hygro-tellurad, is really a dif- 
ferential hygrometer. Two bulbs are connected 
by a horizontal tube, the one bulb being covered 
with wet muslin. The indicating fluid is a novel 
fluorescent substance. The other instrument, 
the Dawson tellurad proper, resembles the former 
closely ; the one bulb is mounted on a blackened 
rough board, the other covered so as not to be ex- 
posed to direct radiations. 

In the Barometer Section the photographic baro- 
graph, Kew pattern, was shown, which has served 
at the Fort William Observatory. Black photo- 
graphic records are obtained by making the light 
from a lamp fall through the vacuum above the 
mercury column. 

In the Dines self-recording mercurial barometer, 
exhibited by Mr. J. J. Hicks, the pen is actuated 
by a float in the lower cistern, and the motion 
multiplied by a lever. The float is a hollow cylin- 
der, sealed at the top. A rise of temperature 
lowers the level of the mercury in the lower cistern, 
but it also expands the air in the float, which 
therefore rises, so that a compensation is obtained. 
An additional pen fixed to the frame draws a zero 
line of reference on the drum paper. Messrs. 
Lander and Smith, and Negretti and Zambra, also 
had recording barometers on view. In Richard’s 
instruments (Messrs. Levi and Co.) five or more 
vacuum boxes (little aneroid boxes) are fixed 
above one another, all actuating one lever; this 
form is also made by Negretti and Zambra. 

The micro-barograph of Mr. W. H. Dines and 
Dr. W. N. Shaw is to record the rapid fluctua- 
tions of pressure, but not to respond to the slow 
variations of pressure and temperature. A cylin- 
der floats, mouth downwards, on mercury, and this 
cylinder communicates with a sealed air-chamber, 
from which a small leak tube extends to the outer 
air. Thus the slow-pressure variations are elimi- 
nated ; to get rid of the heat the chamber is packed 
with og conductors. The vertical motion of the 
cylinder is magnified by a delicate lever device. 
The micro-barograph of Professor Skinner, of the 
South-Western Polytechnic, is based on the same 
principle, and the same multiplication is applied, but 
the air-vessel comprises a thin rubber membrane— 
also provided with a capillary leak—which is drawn 
out or forced in by the air-pressure. Both these in- 
struments marked the wind gusts of this week very 
clearly. The baro-cyclonometer of Father Algué, 
director of the Manila Observatory, Philippine 
Islands, consists of two parts—an aneroid baro- 
meter, whose dial is titted with a movable outer 
ring on which the four zones of the cyclones 
(up to 10, 60, 120, and 500 miles radius from 
the cyclone centre) are marked, and a cyclone 
dial, being a compass - plate and a transparent 
storm disc to revolve on it. On the centre of these 
two discs are mounted two pointers, which are 
divided in a peculiar fashion. The captain must 
observe his barometer and must know his position; 
with the aid of this cyclonometer and of tables 
which tell him the prevalent winds of the respec- 
tive district, he can then find the centre of the 
cyclone. The instrument is made by Messrs. H. 

ughes and Son, of London. 

Holding the aeronautical section and anemo- 
meters—in which some exhibits were missing on 
the first days—over till next week, we turn to 
sunshine recorders. One sees with a certain 
amount of surprise that glass-ball and wooden- 
bowl recorders, introduced by Campbell in 1853, 
were used as late as 1889, although big holes had 
been burned into the wood, rendering distinction 
of the separate arcs impossible. The London 
atmosphere attacks the glass balls; specimens 
which had lost their transparency were exhibited 
by the Meteorological Society and the Astronomer 
Royal. Messrs. Hicks and Messrs. Negretti and 
Zambra make the improved Campbell-Stokes re- 
corders, fitted with paper cards, adjustable for any 
latitude. Very interesting are the records obtained 
on the Discovery, in latitude 77 deg. 50 min. On 
three days, December 14 to 16, 1902, with the sun 





creeping all round the horizon, continuous”curves 
of sunshine were obtained, showing a few breaks, 
just about noon, strangely enough. In these 
instruments, with the sun describing a complete 
circular path, part of the zodiacal frame has to be 
made removable. 

Two styles of Jordan recorders were exhibited 
by Messrs. Negretti and Zambra. The one is 
a cylindrical box, the inside of which is lined 
with a strip of cyanotype paper; the sunlight 
is admitted through two slits—one for the morn- 
ing,.the other for the afternoon side. Better 
curves are produced by the other twin pattern 
type, in which the cylinder is cut into halves, 
each provided with a slit such that the length 
of the beam within the chamber is the radius 
of the cylindrical surface on which it projects ; 
the curve is, therefore, a straight line for all 
seasons of the year. The two hemi-cylinders are 
placed with their diametrical planes at an angle of 
60 deg. The Dawson-Lander recorder represents a 
very compact type, which gives records, in parallel 
traces, for a whole week on a card a few inches 
square. The apparatus consists of two concentric 
cylinders with clockwork inside. The outer cylin- 
der turns with the clock, and through a slit in 
it the light falls on the sensitised paper wound 
round the inner, not revolving, drum, the paper 
being almost in direct contact with the cylinder. 
By means of a screw fixed to the lid of the outer 
cylinder the inner drum travels down the tube at 
the rate of an inch daily. In Professor McLeod’s 
sunshine recorder, which is exhibited by the 
National Physical Laboratory, the sunlight is 
reflected from a sphere, silvered inside, and, 
passing through the lens of a camera, forms 
an image on a piece of cyanotype paper. The 
Richard photographic recorder (Messrs. J. Levi and 
Co.) also traces a blue line ; the cylinder turns once 
in twenty-four hours, and has a V-shaped aperture. 
The sunshine receiver of the Cambridge Scientific 
Instrument Company is of the bolometer type, and 
is combined with a Callendar recorder ; the receiver 
consists of two lengths of platinum wire, of equal 
resistance, wound in zigzag, and disposed side by 
side in one plane. The one length of wire is 
bright, the other embedded in black enamel; a 
glass bulb filled with dry air encloses both coils. 


(To be continued.) 








NOTES. 
ProposED AMALGAMATION OF THE Lonvon INsTI- 
TUTION AND THE Society oF ARTs. 

Few people are, we imagine, aware that the 
Society of Arts are not the owners of the handsome 
premises which they have occupied in the Adelphi 
since 1775, but are now practically only tenants at 
will; the last renewal of their lease, effected in 
1897, being for seven years only. The Society 
built the premises in the first instance, and 
have expended large sums in decorating them ; 
but the lease has expired, and in consequence 
the members find it necessary to seek accom- 
modation elsewhere. Of the funds at their 
disposal, however, only some 20,0001. are avail- 
able for a building fund—an amount insufficient 
even for the purchase of a suitable site. At the 
same time the income of the Society is con- 
siderable, amounting during the year ending last 
May to about 11,000/. Under the circumstances 
it is suggested that an amalgamation should be 
effected between the Society and the London 
Institution, a corporation having very similar aims 
and possessing a valuable freehold site in Finsbury- 
circus. The situation of these premises is, however, 
highly inconvenient, and it is proposed that on 
the amalgamation the site should be sold for some 
150,000/., and with the sum thus secured the 
amalgamated bodies should build new premises 
somewhere between Charing Cross Station and 
Chancery-lane. These premises would include 
research laboratories on the pattern of the Davy 
laboratories, presented to the Royal Institution by 
Dr. Ludwig Mond, F.R.S. 


Tue Cost or Gas Power. 

Some interesting data as to the costs at generating 
stations driven by gas-engines supplied from suc- 
tion-producers are given in a paper read before the 
Leeds section of the Institution of Electrical Engi- 
neers by Dr. F. H. Bowman, Assoc. Inst. C.E. W ith 
a small gas plant, the engine for which developed 
12 brake horse-power, the total cost, including 
wages, fuel, stores, depreciation, rent, rates, and 
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taxes, was only 0.51d. per brake horse-power hour, 
whilst with a steam plant of similar capacity the 
cost amounted to 1.415d. per brake-horse-power 
hour. On the other hand, the first’Gost of the steam 
plant was slightly less, being 280l., whilst the 
complete gas plant cost 2951. With an engine of 
500 indicated horse-power, driving a 270-kilowatt dy- 
namo, the total first cost would, Dr. Bowman states, 
be almost 72001., and if worked for 5000 hours per 
year on a load averaging 80 per cent. of the maxi- 
mum, the total cost, with coal at 6s. 8d. per ton, 
is about 0.418d. per brake-horse-power hour. A 


suction gas plant of similar capacity would cost only | pe 


63001., and working for the same time on the same 
average load, the total working costs would be 
().35d. per brake-horse-power hour, using anthracite 
cobbles costing 25s. per ton. One drawback to 
suction plants mentioned by Dr. Bowman lies in 
the fact that they will not work long at very light 
loads, about one-third the maximum power being 
the least load at which the engine will run for an 
indefinite period. Another drawback lies in the 
inability to use bituminous ‘fuel, which can be 
employed in certain types of producers worked 
under pressure instead of by suction. As show- 
ing what is possible under special conditions, it is 
interesting to note a statement by Dr. Bowman 
that at one chemical works with which he is ac- 
quainted, 14-candle-power gas, having a calorific 
value of 600 British thermat units per cubic foot, 
is produced at a cost of only 1d. per 1000 cubic feet. 
The conditions are, of course, exceptional, the 
gas being merely a by-product in other operations. 
Uoke-oven gas, which is also a by-product, has, 
he states, a calorific value of 500 British thermal 
units, ordinary producer and blast-furnace gas 
averaging about 150 British thermal units per cubic 
foot. 


CompresseD-ArR WorK IN BripGE FounparTIONs. 

A most interesting piece of bridgework is now 
nearing completion in the construction of a bridge 
over the River Barrow, in Ireland, by Messrs. 
Sir William Arrol and Co., Limited, of Glasgow. 
The bridge is the longest railway structure in 
Ireland, having thirteen spans, each of 140 ft., 
with a large swing-opening span, which is to 
be operated by electric motors to effect opening 
and closing within three minutes. But the prin- 
cipal difficulties in connection with the work, for 
which Sir Benjamin Baker and Mr. Otway are 
the engineers, were associated with the sinking of 
the cylinders for carrying the piers, the depth 
being the greatest yet reached in connection with 
bridge foundations. It was anticipated that sound 
material to carry the piers would be found at a 
depth of from 48 ft. to 50 ft. below ordnance datum, 
with one or two exceptions, which would not ex- 
ceed 71 ft. As work advanced, it was found that 
in the majority of cases this depth was exceeded 
by 50 ft. The deepest pier is 10U.75 ft. below the 
ordnance datum, or 117 ft. below high-water level. 
Another is 114 ft. below high water; a third, 
113 ft.; a fourth, 109 ft.; a fifth, 107 ft.; a 
sixth, 105 ft.; and a seventh, 103 ft. The pres- 
sure, due to a head of 117 ft., is 50 lb. per square 
inch, but this was recognised as beyond the limits 
of human endurance, so that some other method 
had to be adopted to limit the pressure under 
which the men were to work. Sir Benjamin Baker, 
Sir William Arrol, and Mr. A. 8. Biggart, of the 
contractors’ firm, who were all so closely asso- 
ciated with the Forth Bridge and its foundations, 
and have had very considerable experience in 
similar work, were responsible-for the work here, 
and adopted the principle of ejectors for contend- 
ing against leaks in the working chamber, so that 
an au-pressure could be used less than that due 
to the natural head of water. Thus the work 


was carried on under a pressure of about 40 lb. 
until the excavation reached within a few feet of 
the final depth ; but, as a layer of water-bearing 


material was found overlying the rock at this 
depth, the air-pressure had to be raised more than 
otherwise would have been the case, even although 
a creat volume of water was still discharged 
by the air-ejector. The final air-pressure in 
the deepest cylinder was 43 Ib. per square inch 
above atmospheric pressure, but many of the other 
cylinders were completed with an air-pressure 
over 40 lb. Little difficulty was experienced with 
the men under these high pressures. A few were 
attected slightly, but in no case seriously. The Irish 
workers were the most satisfactory, due probably 
to their simple lives, steady habits, and plain 





living—dqualities which gave them greater stamina 
than the unsteady imported workers from England 
and Scotland. The bridge will be completed in a 
few months, when we hope to deal further with 
the matter. 


A Maayetic Survey or Japan. 

The Japanese have been accused of being too 
utilitarian in their methods of education, and also 
of being deficient in originality, but both of these 
charges have been made by men who were not very 
fully acquainted with the facts of the case. A 
rusal of the memoirs published in the Journal of 
the College of Science of the Imperial University 
of Tokio disproves both charges. It would be 
exaggeration to say that these memoirs reached the 
highest standard of similar publications, but, taking 
into account the short time which has elapsed since 
Japan took to the systematic study of Western 
science, we can safely say that the progress which 
has been made in scientific investigation has been 
simply wonderful. The last part issued of the 
above - mentioned journal is a record of sys- 
tematic observations and methodical arrangement 
of which no learned body in any part of the 
world would have any reason to be ashamed. It 
describes a magnetic survey of Japan, conducted 
under the authority of the Earthquake Investiga- 
tion Committee during the four successive summers 
1893-96, and it is the voluntary work of members 
of the staff of the University of Tokio, and of other 
institutions in Tokio. The reporter, Mr. A. Tana- 
kadate, is professor of physics in the University, 
and is remembered by many in this country as a 
very earnest student and a painstaking investigator. 
The report extends to 347 pages of letterpress, 
with the addition of a large number of diagrams, 
plates, and maps, so that it would be quite im- 
possible, even if that were desirable, to enter into 
details. This is not our object. We wish simply 
to direct attention to the nature and quality of the 
work which is being done in Japan, and no doubt 
those who are interested’in the details of it will 
have opportunities of making themselves acquainted 
with them. The University of Tokio is very 
liberal in the distribution of its Transactions, and 
these can be consulted in the chief public libraries 
in this country; and no doubt if scientific men 
wished to obtain copies of special reports for their 
own use, the University authorities would en- 
deavour to meet their wishes as far as possible. 
The object of the survey which is described in the 
volume under consideration, was to get a closer 
view of the distribution of magnetic force in the 
country than hitherto has been done, in the hope 
that some insight might be obtained into the 
tectonic character of the country which might throw 
light upon the distribution of earthquake dis- 
turbances with regard to time and space. The 
object was twofold : first to obtain a general, or 
normal, as it is sometimes called, distribution ; and 
second, to get the extent and nature of local dis- 
turbances in special districts. With the first point 
in view, a comparatively large number of stations 
were taken in places which were apparently free 
from disturbances of any great magnitude ; and, 
with the second point in view, observations were 
made in volcanic regions, or in places where violent 
geological changes are sup to have taken place. 
A good déal has been done towards the first of these 
objects, but for the second a much more extended 
series of observations are needed, although some of 
the prominent points are brought out by the present 
survey. The report gives an interesting account of 
the equipments and methods of procedure of the 
investigators, descriptions of some of the special 
apparatus, and of the methods of observation. The 
appearance of the volume has been much delayed 
by various circumstances under which the writer 
had to work. In the course of the preparation he 
had to make two official trips to Europe to attend 
important congresses, and to take half a year’s rest 
between these two on account of his health, besides 
having to attend to the special business of several 
committees. These facts give us some idea of the 
strenuous life which is led by some of the scientific 
men in Japan. 


Osmium Exectric INcANDESCENCE LAMpPs. 


The osmium incandescence lamp is about as old 
as the Nernst lamp, but is as yet little known 
in this country. The first experiments in elec- 
tric incandescence lamps were made with metallic 
filaments, and these experiments have been 
continued, though the carbon filaments soon 





became a pronounced success. Theoretically, 
bright metallic filaments are preferable as light 
radiators to carbon filaments. But platinum 
wires melt too easily. The success obtained with 
osmium is largely due to the perseverance of 
Auer von Welsbach. Distinguished by a very 
high melting-point, osmium has several pro- 

rties which appear anything but promising 
or application as incandescent material. Like the 
rare earths, it was considered very scarce until 
a proper demand arose for it. Osmium and 
iridium accompany platinum and remain behind 
when the platinum is dissolved in aqua regia. The 
residue is alloyed with tin, and the finely divided 
osmium, which forms a poisonous volatile oxide, 
isolated by oxidation. The oxide can easily be re- 
duced again, but the metal can neither be rolled nor 
drawn. In order to obtain wires, platinum wire 
was coated with osmium and the platinum volati- 
lised ; this expensive way afforded a very moderate 
amount of success, because a fusible alloy with 
4 per cent. of platinum is formed. A paste of 
osmium and organic compounds was finally pre- 
pared and pressed through diamond dies; the 
thread is received on cardboard, carbonised, and 
then baked in an atmosphere containing much 
water vapour and some reducing compounds, Under 
these conditions a filament of porous osmium, free 
of carbon, results, which is fixed into the electrically 
fused ends of the terminals, The wire is brittle 
in the cold and softens when glowing, so that the 
bulbs fitted with .closely-wound spiral filaments 
used in some lamps should always be held in 
the same position. All the early lamps were of 
low voltage. The Deutsche Gusgliihlicht A.-G., 
we see from a lecture delivered by F. Blan before 
the Elektrotechnische Verein, first brought out 
37-volt lamps, and the lamps with which most of 
the practical experience has been gained are of 37 
or 44 volts. Their filament has a length of 280 
millimetres, a diameter of 0.087 millimetre, and 
consuming 1.5 watts per candle, yields 25 candles, 
one candle per 3 square millimetres of surface. A 
carbon filament would, with 1.5 watts per candle- 

wer, yield one candle per 1.6 square millimetres. 
he resistance of the hot osmium filament is more 
than eight times as great as that of the cold metal. 
When the voltage rises by 10 per cent., the current 
therefore rises only by 6.5 per cent., and the light 
emission by 40 per cent. ; with carbon filaments the 
figures would be :—Current increase, 12 per cent. ; 
light increase, 80 percent. Small fluctuations in the 
=. therefore, affect the osmium lamp very 
ittle. The life of the osmium lamp is very long. 
The light emission rises during the first 200 hours 
from 100 to 110, and sinks then very slowly to 
80 per cent. after 2000 hours. The new 110-volt 
lamps also show after 800 hours their original bril- 
liancy. Many lamps have lasted 500 hours. 
Cases of blackening by volatilisation are rare, 
and of the lamps installed two years ago, less 
than 10 per cent. have been returned; the 
company makes an allowance for returned old 
lamps. These features demonstrate that the fila- 
ments could easily bear higher strains ; but so far 
experiments in this direction have not been very 
successful. Three of the recently introduced 73- 
volt lamps are coupled in series on 220-volt circuits, 
As a rule, the lamps are joined in parallel and 
coupled, after Ehrentrant’s plan, with small trans- 
formers, consisting of one-coil primaries, in such a 
way that the primary is itself cut out when the last 
of the group of lamps—no matter which one—fails. 
The 2-volt safety lamp is a favourite with miners. 
Though sensitive to blows, the osmium lamps can 
be transported like ordinary glow-lamps, and used 
for train lighting. 








Tue Minimax Fire-Extincuisner.—The Minimax 
fire-extinguisher is a metal cone containing a solution of 
carbonate of soda and a bottle of acid. By a blow on an 
external knob the bottle can be broken, and immediately 
there is a generation of gas in the liquid. The pressure 
created will impel a jet of mixed water and carbonic acid 
to a distance of 30 ft., and this jet is most effectual in 
putting out a fire. Theapparatusis sold by the Minimax 
Syndicate, 57, Leadenhall-street, London, E.C. 





Tue Optica, ConvENTION.—This is to be held at the 
Northampton Institute, Clerkenwell, E.C., from May 31 
to June 3. The president is R. T. Glazebrook, 
Director of the National Physical Laboratory. The 
meetings will be devoted to papers and discussions on 
optical subjects, and an exhibition of optical and scientific 
instruments is to be held in the Great Hall of the Insti- 
tute. The hon. secretary is Mr. F. J. Selby, Elm Lodge, 
Teddington. 
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THE LATE MR. G. JAMES MORRISON. 


By the death of Mr. Gabriel James Morrison, at the 
comparatively early age of sixty-four, the engineering 
profession is deprived of one who for many years was 
associated with important undertakings in different 
parts of the world; and who, by his energy and devo- 
tion to work, accomplished much that, to some men, 
might have pA. impossible. Owing to his varied 
duties he lived many years abroad, and was there- 
fore on that account, perhaps, not so well known 
in this country as in other parts of the world, more 

articularly in China, where a great deal of his work 
ay. Born in London in 1840, it was in Glas- 
gow that he received his engincering education : 
tirst at the University, under Professors Rankine and 
Thomson, and afterwards with Messrs. Robson, 
Forman, and McCall, civil engincers, with whom he 
served his apprenticeship. He was a favourite pupil 
of Sir William Thomson (now Lord Kelvin), who 
awarded him a prize for experimental investigation, 
and also one for his answers on the theory of the 
electric telegraph. That his work at the University 
was appreciated is also evident from the fact that a 
further prize was presented to him by his fellow- 
students for general eminence in the ordinary business 
of the Natural History class. During the laying of 
the first Atlantic telegraphic cable he was adeaed by 
Sir William Thomson as cne of the electricians to 
represent him in Newfoundland. 

After finaily leaving Glasgow in 1865, Mr. Morrison 
became associated with Mr. Brunlees (afterwards Sir 
James Brunlees), Past-President of the Institution of 
Civil Engineers, whose staff in London he joined as 
one of the principal assistants. He remained with 
this firm for eleven years, and during that time a 
great variety of work, such as does not always fall to 
the lot of a young engincer, was carried out by him ; 
and he then, no doubt, made full use of the oppor- 
tunities he had for obtaining a wide experience 
of men and things. During this time the works on 
which he was engaged as resident engineer were :— 
The Cleveland Railway, the Lynn Dock, and the 
Clifton Extension Railway for the Great Western and 
Midland Railway Companies. In addition to these 
he prepared surveys of the Volo and Larissa Railway, 
per was engaged in tho office on drawings for the 
Lyon, the Avonmouth, and the Whitehaven Docks ; 
the San Paulo, the Central Uruguay, and Honduras 
Railways; and for the Solway Junction Railway, in 
this country, as well as for the Lynn and Sutton, and 
the Spalding and Bourne Railways. 

The whole time of the young engineer was, how- 
ever, not altogether taken up by the above works, 
for while with Mr. Brunlees he was engaged in the 
preparation of Parliamentary plans and estimates, as 
well as in getting together engineering evidence. 
He also wrote a book in 1865 entitled ‘‘ A Visit to the 
Monasteries of Meteora,” and read a valuable paper on 
‘*The Ventilation and Working of Railway Tunnels,” 
before the Institution of Civil Engineers. When the 
British Association held their meeting at Belfast in 
1874, he also read a paper on ‘The Adoption (for 
General Purposes of Navigation) of Charts on 
Gunomonic Projection instead of Mercator Projection,” 
the outcome of which was a book called ‘‘ Maps, 
Their Use and Construction,” published a few years 
ago by Mr. Edward Stanford, of Long Acre, W.C. 

Mr. Morrison had not long commenced practice on 
his own account in Westminster, after the completion of 
the Clifton Extension oe when he was asked to 
yo to China as engineer in charge of the first railway 
aid down in that country ; Sir George Bruce being the 
consulting engineer in London. This invitation Mr. 
Morrison acce , and he carried out the work, which 
was completed in 1876. The railway, which ran from 
Shanghai to Woosung, was, however, an unlucky one, 
and came to an untimely end: for not long after it was 
finished it was purchased by the Chinese Government, 
and torn up by them. The materials were eventually 
sent to the island of Formosa, where they rusted away. 

After the tragic ending of this railway, Mr. Morrison, 
as a civil engineer, commenced practice for himself in 
Shanghai. He had high hopes as to the future of 
the country, and, with [characteristic energy, he 
began his work, devoting his powers towards the 
introduction into China of a system of trunk lines. 
With this object in view he prepared many plans 
and estimates, and made trips to Formosa, Peking, 
and the interior of the country. He also visited many 
of the high officials, hoping to rouse them from 
their apparently hopeless stagnation, and compel 
them to look with favour on his schemes of progress. 
These years spent in China were full of incident, and 
cannot have left Mr. Morrison many days of idleness. 
They included, in July, 1877, a visit to Tientsin; a 
visit to the Chai Tang coal mines west of Peking, 
described in a per read before the Society of Civil 
and Mechenieel Sonlaters in January, 1875; a visit 
to the island of Formosa, a description of which ap- 
peared in the Geographical Magazine of October, 
1877; a journey from Shanghai to Hankow, and 
thence overland to Canton, in January and February, 





1878, some notes of which are to be found in the 
North China Daily News of April 11 and 12 of the 
same year. He also undertook a journey from Chin- 
kiang to Tientsin. ‘ 

During this time Mr. Morrison was also busy with 
his pen, and contributed many articles and papers to 
different societies. A paper on the ‘‘ History of the 
First Woosung Railway ” was read before the Institu- 
tion of Civil Engineers in 1879 ; and he read a paper 
before the Royal Geographical Society on ‘* Journeys 
in the Interior of China,” which appeared in the Pro- 
ceedings of the Society in March, 1880. 

Almost the whole of Mr. Morrison’s energies in the 
way of writing appear to have been devoted to China, 
or to matters nearly related, and the range of his 
subjects was wide. In 1884 another paper from his 

n appeared in the Proceedings of the Institution of 
Civil seat on ‘‘ Inland Communication in China ;” 
while in April, 1900, Cassier’s Magazine contained an 
article by him on ‘‘ Engineering in China.” In the 
session 1900-1 there was published in the Proceedings 
of the Institution of Civil Engineers a paper on ‘‘Some 
Applications of the Transition Curves.” 

The Yellow River, known as ‘‘ China’s Sorrow,” 
was to Mr. Morrison of great interest, and he made 
careful examinations and reports for the Chinese 
officials with a view to stopping the devastation 
caused by inundations from this river ; and on this 
subject he contributed two papers to the Institution of 
Civil Engineers in 1888, one of them on ‘‘ A Breach 
in the Embankment of the Yellow River,” and the 
other ‘‘An Account of a Visit to the Breach in the 
Embankment of the Yellow River, near Chéng Chow.” 

In 1885 Mr. Morrison entered into partnership with 
Mr. F. M. Gratton, F.R I. B.A., in Shanghai ; and by 
the well-known firm of Messrs, Morrison and Gratton, 
as civil engineers and architects, many of the most 
important works in Shanghai and other places in 
China were carried out. . 

Much of the literary work of Mr. Morrison was 
accomplished in connection with, or in addition to, his 
ordinary business in Shanghai; and what will perhaps 
give some idea of the energy of the man, is the fact 
that, in addition to ordinary business and his writing, 
he found time to give his attention to the local affairs 
of Shanghai, contributing in 1880 to the North China 
Daily Dine articles on ‘‘The Conservation of the 
River Hwangpoo” and ‘‘The Shanghai Water Supply.” 
He was for many years also a member of the Shanghai 
Municipal Coenell and it was during this time that 
he had the honour of being presented with a hand- 
some Japanese silver bowl by his confréres, the dis- 
tinction being the first of its kind. The Society of 
Engineers and Architects in Shanghai had him as 
their first president. He was also commandant of the 
Shanghai Volunteer Corps. In 1889 he paid a visit to 
Tonquin, 

Leaving Shanghai in 1902, Mr. Morrison came to 
London, and was associated with Sir John Wolfe 
Barry, K.C.B., and Mr. Arthur J. Barry, as consulting 
engineers of the Shanghai-Nanking Railway, which is 
now undercourseof construction. Mr. Morrison belonged 
to several learned societies, joining the Institution of 
Civil Engineers in 1870, and was elected a member of 
the Institution of Electrical Engineers in 1884, and a 
member of the Royal Institution of Great Britain in 
1902. He joined the Society of Arts in 1900, and at 
the time of his death was a member of the China 
Association, the St. Stephen’s Club, the Whitehall 
Club, and the Thatched House Club. In 1876 he 
received the Watt medal from the Institution of Civil 
Engineers, 

Mr. Morrison’s personal qualities were such that 
his loss will be much felt by all who knew him ; for, 
as a staunch friend, and as an upho!der of strict in- 
tegrity, he was respected by everyone with whom he 
came into contact : the Chinese being special admirers 
of his justice and fair dealing. 








SHIPBUILDING IN THE NAVY. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 14, Sir Guilford 
L. Molesworth, K.C.I.E., President, in the chair, the 
paper read was ‘‘ Shipbuilding for the Navy,” by Lord 

rassey, K.C.B., Assoc. Inst. é. E. 

The author pointed out that financial considerations 
could not be disregarded in dealing with this subject, 
and drew attention to the growth of the ratio of the 
military expenditure to the aggregate public expendi- 
ture of the United Kingdom during the past ten years, 
as compared with the ratios for Continental States. 

The latest official statistics showed that England held 
a commanding position in the numerical strength of its 
fleet, but the rapidity with which vessels became obsolete 
made it imperative that the designs and principles of 
construction of future vessels shouid receive very careful 
attention. — 

Shipbuilding for the Navy must necessarily be an 
answer to construction in hand elsewhere, and as a first 
step in the consideration of the types which should be 
laid down for the British Navy, the author reviewed the 
work in progress for foreign navies, paying particular 


attention to the four vessels of the Vittorio Emanuele 
ype, now building for the Italian Navy, and quoting 





recent opinions of the Committee of the Chamber of 
Deputies on the French Navy Estimates for 1905-6, as 
also of naval authorities on the question of the desirability 
of limiting the displacement of bittleships. 

In growth of dimensions England had always led the 
way, and in the hands of the skilful naval architects who 
were, or had been, her naval constructors, growing dimen- 
sions had given a more than proportionate gain in fighting 
efficiency ; but on the other side various arguments could 
be advanced. Ina naval battle numbers must tell, and 
if the units were less costly, more of them could be built. 
Increase of size gave no immunity from the dangers of 
darkness and fog, from stranding or collision, from the 
ram, or the torpedo, or the submarine mine. Conning- 
towers could give no protection to commanders. 

Consideration must be given to the hydrographical 
conditions in many parts of tke seas in which British 
ships might have to fight. There were important harbours 
which heavy ships could not enter, and long stretches of 
coast which they could not approach. 

The author was of opinion that it should no’ be diffi- 
cult to design a high-speed vessel of the torpedo-boat 
destroyer class, heavily armoured, armed with torpedo- 
tubes and with one heavy gun in the bows. Many of 
these could be built for the cost of one battleship, and 
they might do more than heavy ships to decide the issue 
of a hard-fought day. 

He also cammndeel that some of the British battleships 
might with advantage be similar to those now being built 
for Italy and Germany, with a displacement of about 
13,000 tons. Without advocating a revolution in ship- 
building policy, or desiring that England had a single 
big ship less on the Navy List, he contended that in 
future shipbuilding programmes some vessels should 
be included of a type suitable for narrow and shallow 
waters. 

With regard to the submarine, the author remarked 
that it was essentially a defensive weapon. It was valu- 
able for harbour defence, but its ability to navigate the 
seas had yet to be proved. 

Turning to the consideration of cruisers, the author 
euaiitend that the latest British examples would well 
bear comparison with those under construction else- 
where. Two types were necessary :—Scouts of the fleet, 
in which speed and coal-endurance were the essential 
qualities, and cruisers for the protection of commerce, in 
which fighting efficiency must be combined with these 
qualities. Tne latter type must be large. With regard 
to scouting cruisers, the author pointed out that the war 
in the Far East had shown that cruisers having no pro- 
tection by vertical armour could hardly be reckoned as 
combatants. He raised the question whether scouts could 
be supplied to the Navy without specially building for 
this service. Naval opinion was sceptical as to the value 
of the mercantile auxiliary, and some vessels had been 
put on the list of reserve cruisers which should not be 
there. For the Navy ‘‘ocean greyhounds” only were 
needed. The author quoted the evidence given by Lord 
Charles Beresford before the Committee on Steamship 
Subsidies, to the effect that only such ships, built as they 
were for speed in any weather, could perform the task of 
ascertaining and reporting with the utmost rapidity the 
movements of an enemy. 

From the point of view of the Navy the arguments 
were cogent in favour of liberality in subsidies to such 
vessels, quite apart from the benefit to the Empire arising 
from swift inter-communication. Such vessels might also 
be utilised for the training of naval engineers and stokers. 
The Indian and other troopships, formerly so valuable 
for the training of the steam branch of the service, had 
ceased to exist. . 

For scouting duties the essential feature was high 
speed. It was doubtful whether protection could be given 
by structural modifications without incurring excessive 
costs. 

The author concluded by urging the desirability of 
discu:sion on such questions, which were of exceeding 
complexity and momentous import to the nation. Ith 
been decided -that the proceedings of the Admiralty Ad- 
visory Committee on Shipbuilding should not be made 
public. Such discussions as those which might from 
time to time be held under the auspices of the Institution 
of Civil Engineers were the more valuable for the guid- 
ance of public opinion. 








PrersonaL.—The London Emery Works Dongiey have 
built new works at Park, Tottenham, N., whic they 
have fitted up with modern machinery of an improved 
type for the manufacture of their specialities, emery 
cloths, glass papers, &c.—The address of Mr. J. R. Bell 
is now 25, Vistoria-street, Westminster. — The Harris 
Patent Feed-Water Filter Company, Limited, have 
removed their London office and laboratory to 82, 
Victoria-street, Westminster.—-Mr. Anthony Harris, 
manufacturer of the Harris patent chilled-point pile 
shoes, has removed his London office to larger and more 
convenient premises at 82, Victoria-street, Westminster. 


Coxtracts.—The Torquay and District Motor Omnibus 
Company, after an experience of about eighteen months 
with five Chelmsford steam omnibuses, have now pur- 
chased three others. These omnibuses are built by 
Messrs. Clarkson, Limited, of Chelmsford.—One of the 
heaviest railway orders given out for some time past has 
been secured by the Leeds Forge Company, Limited. It 
is for 500 steel wagons of 40-tons capacity each for South 
America.—Messrs. Walter Scott and Middleton, Limited, 
of Newcastle and Westminster, have secured a contract 
for an extension of the City and South London under- 
ground electric railway from Islington, vid King’s Cross, 
to Eusten. The extension is about 1} miles in length, 
and the amount of the contract is between 300,000/. and 
400,000. 

















MaRCH 17, 1905. ] 


ENGINEERING. 


355 





ROYAL METEOROLOGICAL SOCIETY. 


\r the meeting of this society, held on Wednesday 
evening, the 15th inst, at the Institution of Civil Engi- 
neers, Great George-street, Westminster, the President, 
Mr. Richard Bentley, delivered an address on ‘‘ The 
Growth of Instrumental Meteorology.” _ : 

After briefly touching on the historic and non-instru- 
mental era of meteorology, he spoke of the seven great 
weapons of meteorology: the thermometer, and of later 
years the heliograph for temperature; the hygrometer and 
rain-gauge for moisture; the barometer for pressure ; 
and the anemometer and kite for the study of the upper 
air ; and of the great foundation of instrumental meteor- 
ology laid by Galileo, Torricelli, Wren, and Hooke. The 
President, in dwelling upon our indebtedness to Italy in 
Science, as well as in Art, from Gulileo to Marconi, 
pointed out that the theory of rainfall was correctly enun- 
ciated as early as the beginning of the fourteenth century 
by Dante. He also dwelt on the great services rendered 
to the community by meteorologists, largely by volunteers 
at their own expense, and referred to the close observation 
kept by rain-gauges on the Se Smee water- 
supply of thecountry, by anemometers protec ting the traffic 
over some of our lofty and more exposed railway viaducts 
by the use of the barometer for storm warnings, and for 
the safety of miners in our pits, by the heliograph with 
relation to the ripening of fruits and crops, and regretted 
how much of the immense mass of information daily 
accumulating had stiil to be analysed and put touse. It 
was disappointing to find in so wealthy a country as this, 
and where the results could not fail to be of the greatest 
practical utility to the nation, that the means of digestion 
of this vast data are so meagre, and the aid given by the 
Government is so slender as to be a constant source of 
reproach when compared with the large provision made 
for the same purpose in other countries for their own 
benefit. 

Mr. W. Marriott also exhibited a number of lantern 
slides illustrating meteorological phenomena. ‘ 

At the close of the meeting the Fellows and their 
friends inspected the Exhibition of Meteorological Instru- 
ments, which was arranged in the library of the Institu 
tion of Civil Engincers. 








Tue AMSTERDAM AND HaaR_eM Etecrric Licut Rat- 
wiy.—Further particulars have come to hand with 
regard to the Scherzer Bridge, of which we gave an 
illustrated description in one of our former issues (see 
page 142 ante). This bridge was designed in every 
detail and was executed under the supervision of Messrs. 
Th. Limperg and W. Van der Tak, engineers to the 
Department of Public Works of Amsterdam. The con- 
tractor for the substructure was Mr. L. Bylsma, and the 
contractors for the superstructure were the Haarlem 
Engineering Company, who also designed the electrical 
machinery for working the bridge. 


Our Coat ABRoAD.—The exports of coal from the 
United Kingdom in February were 3,769,331 tons, as com- 
pared with 3,207,579 tons in February, 1904, and 3,208,264 
tons in February, 1903. Of these shipments, 2,882,187 
tons, 2,435,474 tons, and 2,440,267 tons respectively were 
steam coal. It will be observed that there was a great 
increase in last month’s shipments. This is explained 
by the far reaching consequences of the serious labour 
difficulties which prevailed during the month in Germany 
and Belgium. The principal exports last month com- 
pared as follows with the corresponding shipments in 
February, 1904, and February, 1903 :— 











Country. Feb.,1%5  Feb., 1904. Feb., 1903. 
tons tons tons 
Germany €62,363 311,774 816,544 
Holland 483,745 68,906 48,242 
France 553,071 547,529 592,143 
Italy .. 501,045 552,722 623,064 
Egypt 214,728 201,712 131,247 





Mininc Macutnery.—Mining machinery was exported 
from the United Kingdom in February to the value of 
58,449/., as compared with 91:196/. in February, 1904, 
and 5:3,244/. in February, 1903. The South African 
demand was rather disappointing in February, repre- 
senting only a ane Bsa 23,696/., as compared with 
43,548/. in February, 1904; it had been es] that 
with a considerable accession of Chinese Jabour there 
would have been more inquiry for mining appliances on 
South African account, and certainly according to pre- 
fet appearances this imcreased inquiry cannot be much 
longer delayed. Meanwhile, a certain stagnation pre- 
vails, the value of the mining machinery exported to 
Februxry 28 of this year having been only 105,566/., as 
compared with 152,697. in the corresponding period of 
1904, and 106,265. in the corresponding period of 1903. 
The co'onial gold-producing groups figured in these latter 
totals for the following amounts :— 


Colonial Group. 1905. 1904. 1903. 

a £ i ae 4 aT 
British South Africa 41,332 74,819 42,145 
British India in 4,049 13,280 15,791 
Australasia .. 9.77 10,833 12184 
The value 


of the mining machinery exported to South 
America to February 28 of this year was 38182., as com- 
pared with 50682. in the corresponding period of 1904, and 
=JS’. in the corresponding period of 1903. 


TWO.CYCLE ENGINES. 

To Tue Eorrok OF ENGINEERING. : 
Sin,—In wy letter of February 28 [ had no intention of 
taking away the character of two stroke engines of every 
type and make. There can be no doubt that an engine 
which explodes every revolution, and is of far simpler con- 
struction as to valves, cams, &c., should—all other things 
being equal—be preferable to one run on the Otto cycle. 

I had considerable trouble with a two-stroke engine with 
crank-case compression, and reading in your paper that 
this type was coming into extensive use for small boats, 
thought it might be of interest to point out what seemed 
to me its disadvantages. I did not at all intend m 
remarks to apply to an engine such as the Gother, whic 
is quite differently, and most ingeniously, constructed. 

have only had that one two-stroke motor, and the 
difficulties were very likely due to my ignorance, as well 
as to leakage through the crank-shaft bearings, still—ex 
uno disce omnes —I put one of the four-stroke type in its 
place, and have never had the slightest trouble since, 
neither have I had with my motor-bicycle. my ad- 
vice to a beginner who approaches the matter with an 
entirely open mind is to go im for a four-stroke engine. 

I might  j I asked several boat-buildera, and found 
none weak might call enthusiastic on the two-cycle 
ty pe—of course, this was two years ago—and several de- 
cidedly the reverse ; still, the proof of the pudding is in 
the eating, and it would be of interest if those of your 
readers who have had experience in working, and are not 
one interested in this type, would say, if they 
considered them satisfactory. 

Yours faithfully, 


Furzefield, Littleworth Common, Maidenhead, 
March 114. 


F. B. 








THE MENTAL EQUIPMENT OF AN 
ENGINEER. 
To THE Epitor or ENGINEERING. 

Srr,—This question is a wider one than the mere pro- 
posed abolition of Greek for science graduates at Cam- 
bridge, and is worthy of more considerable discussion 
than it has yet received in your columns. 

The division of the more educated ple in this 
country into two camps or parties, which may respec- 
tively be loosely termed ‘‘ humanists” and “scientists,” is 
a most striking fact, which has apparently been little com- 
mented on. 

The ignorance of, and the aloofness from science of, 
the humanists, being paralleled by the corresponding 
ignorance and aloofness of the scientists from _litera- 
ture and the humanities generally. The work of Darwin 
and Spencer has, of course, penetrated to a greater or 
less degree all classes, modifying enormously the point 
of view of history, theology, and, indeed, every subject 
of human thought. None the less, the aloofness and 
ignorance of the humanists with regard to science 
exists to a striking degree. A survey of the daily 
and weekly newspapers and reviews illustrates this 
strongly ; while purporting generally to be devoted to a 
survey and criticism of all aspects of human endeavour, 
they are actually concerned almost entirely with politics 
and literary subjects ; they either avoid science entirely, 
or merely take an occasional dip into it in a peculiarly 
amateurish and ineffective way. This exclusion surely 
indicates the absence of a class capable of taking an 
intelligent interest not only in politics and literature, 
but also in the achievements and progress of the endless 
field of activities represented by the word ‘‘science.” 
The monthly reviews certainly embrace a wider field, but 
they are essentially of a scrappy nature, and are probably 
purchased for the more or less expert contributions they 
may happen to contain which bear upon the particular 
interests of the purchaser. No charge can, of course, 
trought against the scientific and technical reviews for 
their neglect of the humanities; they pretend to treat 
only of a restricted field. Nevertheless, it is to be 
feared that the supporters of the technical reviews 
cannot escape from the charge which the absence of 
really all-embracing newspapers enables to be brought 
against the educated classes generally. Had the 
scientific classes an interest in the humanities, this 
interest would be met by the publication of newspapers 
appealing at once to the scientific and humanistic inte- 
rests. Aninterest in science among the humanists would, 
of course, be met by the same publications. Such publi- 
cations could not, of course, treat scientific questions in 
a highly technical manner, but simply in a general, but 
none the less accurate and authoritative one, much as the 
existing reviews treat, say, historical and theological 
questions—that is, in a manner capable of being appre- 
ciated by an educated individual, who none the less may 
have no special competency in history or tockear. 
There is, of course, no immediate remedy for this 
not very creditable state of affairs; the matter, if pursued, 
will naturally resolve itself into an unending dis- 
cussion on special and general education. The criticism 
of technical education, so lavishly indulged in by the 
humanists, may equally or even more strongly em- 
ployed by the scientists against the ideal of education 
advanced by their opponents; for it is certain that the 
ignorance of science among the humanists is greater than 
the ignorance of letters among the scientists. None the 
less, the bias of an opponent is no excuse for an 
anti-bias in oneself, and scientists may profitably 
take considerable measure of the value of the criti- 
cism of technical education so freely levelled by the 
other side. It, unfortunately, contains only too mach 
truth. Hence, anything which tends to make scientists 
more all-round men is certainly to be encoura The 





proposed abolition of Greek at Cambridge is certainly 





not worth half the bother that has been made about it, 
for a man with the elementary education enjoyed by the 
classes from which the Cambridge scholars are drawn, 
who cannot get through the necessary work to graduate 
in the time given, even though part oF the first year must 
be given up to Greek, is really not a very intelligent 
fellow, and is not likely to be of much intellectual 
importance in after life, whether he graduate or not. 
The examination in Greek as at present conducted 
is, of course, by no means above criticism ; but since, if 
abolished, its pase would certainly be taken by some- 
thing of jess educational value, as a matter of practical 
politics, the best thing to do is to let it stand. An agita- 
tion by scientists for the compulsory inclusion of physical 
science in a classical course at Cambridge would certainly 
occasion much wonderment among the humanists, but 
would be equally logical with their present opposition to 
the abolition of Greek. One would like to see it under- 
taken, in the interests of their education and for the excel- 
ence of the resulting comedy. 
Yours faithfully, 
Hersert H. Jounsoy. 

Manchester, March 13; 1995. 





DESTRUCTORS AND ELECTRICITY. 
To THE Eprtor or ENGINEERING. 

Sm, — Your correspondent ‘Careful Investigator ” 
criticises, in a recent issue of your paper, a letter from me 
which appeared in a former issue. 

My communication déalt with the factors governing 
the output of electricity per ton of refuse, and I showed 
that this output is not solely dependent on the virtues of 
the destructor. The cost of upkeep, which your corres- 
pondent thinks I omitted, is not one of these factors. 

The cost of labour quoted by your correspondent for 
Fulham includes; not only the stokers’ wages, but those 
of a number of men employed in the profitable utilisation 
of by-products from the destructor, and the cost of main- 
tenance quoted also includes plant other than that for 
burning refuse and making steam. Possibly the same 
remark applies to Hackney ; but of that I have no per- 
sonal knowledge. The cost for stokers’ wages at Fulham 
is under 9d. per ton. 

This shows how easy it is, even for a ‘‘ careful investi- 
ator,” to be misled by statistics when he does not know 
ow they are made up. 

Yours faithfully, 
F. L. 


Leeds, March 9, 1905. ATSON. 





—— 


STEEL CASTINGS. 
To THE Eprror or ENGINEERING. 

Sir,—Can any of your readers explain why it is that 
English firms are so very much behind the Continental 
firms in the production of steel castings ? 

I have had fifteen years’ experience of purchasing, or 
trying to purchase, steel castings in England, and well 
remember the really awful productions we used to receive 
in the early days. In despair we went abroad, and were 
more than satisfied with the castings received, made to 
the same patterns as sent to the English firms, perfect as 
to quality and soundness, and supplied at a much lower 

rice too. We, naturally, have continued to purchase the 

ulk of our supplies abroad, but frequently, owing to 
castings having to be of English manufacture, have ieee 
obliged to have recourse to the home firms, and always 
with the same experience, of waster castings, increasin 
the cost of the work, and involving delay in delivery, with 
possible penalties. 

At the present time a well-known English firm, after 
vainly attempting to produce sound castings from the 
same —— the Germans have used many times with 
complete success, calmly inform us that to help them the 
thickness of the castings must be increased 40 per cent., 
and this at a time when the machine for which the cast- 
ing is required is otherwise complete, and waiting de- 
livery under penalty. Surely the English firms might 
engage Continental assistants to show them how to 
manage their foundries, if they do not know. I shall be 
interested to know if any other of your readers’ experi- 
ence is the same as mine, 

I should, perhaps, explain that the castings referred to 
are of ordinary design and thickness. 


Yours truly, 
March 10, 1905. Owls. 














Tue InstTiTvTION OF MecuanicaL Enoinegrs : Erna- 
TUM.—With reference to our report in our issue of Feb- 
ruary 24 of the discussion on ‘‘ American Engineering,” 
an error has crept in with respect to the remarks of Mr. 
C. L. Simpson, who, on page 240, first column, line 31 
from top, 1s made to attribute to an engine a duty of 
165 million gallons per 1000 lb. of steam. The word 
“gallons” should read ‘ foot-pounds,” and the same 
correction is required on page 241, second column, line 4 
from top, the duty being 180 million foot-pounds, and 
not 180 million gallons. 


Tae British Empme Motor Trapes’ Auiance,—A 
well-attended meeting of representatives of British 
motor-car works was held on the 9th inst., at the Hotel 
Cecil, for the formation of the British Empire Motor 
Trades’ Alliance, the object of which is to obtain supre- 
macy for the British Empire in the motor industry, by 
endeavouring to influence the Automobile Club of Great 
Britain and Ireland, other automobile clubs and kin- 
dred societies within the Empire, and to encourage the 
use of British-built cars. The temporary address of the 





Alliance is 120, St. James’s-court, Buckingham-gate, 8.W, 








. 
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HEAVY TURRET-LATHE FOR 6-IN. BLACK STEEL BARS. 


CONSTRUCTED BY MESSRS. BARDONS AND OLIVER, ENGINEERS, CLEVELAND, OHIO. 
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GEARING. 
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i LG) and that it is cheaper to cut to waste a considerable | is shown in Fig. 1, page 348. It has a turret travel of 
quantity of metal than to economise the latter at the | 42in., and will take bars from 5in. to 6in. in ——, 
expense of forging the articles to approximate shape. and, of course, bars of smaller size. At the rear — - 
Tue turret-lathe, as originally introduced, was for The superiority of turret-lathe methods of ree the headstock the bed is extended to age : » 
the purpose of manufacturing comparatively small has been increased by the introduction of high-speed | to carry a travelling bearing for the outer end o -— 
port ey such as bolts and screws, from the solid bar, | tool-steel ; and we illustrate on page 348, and on this| bar; and another unusual feature in so 2 oA , 
but recent years have seen its application extended to and the opposite 8, a very powerful turret-lathe, | lathe is the use of a spring collet-chuck for a 
far heavier classes of work. It is now being recognised | designed to take ful epee of the cutting capacity | ing the bar. The lathe proper stands in a cast-iron 


that time isa more valuable commodity than metal, | of modern tools. The general appearance of the Jathe| pan,with a reservoir at the back for lubricant, so that 
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CONSTRUCTED BY MESSRS. BARDONS AND OLIVER, ENGINEERS, 
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the pan itself is not filled with oil. Perforated | cutting tools. 

steel trays catch the shavings and prevent them fall- | 

nt into the lubricant. A rotnay pump driven by a the forming and cutting-off tools. The flow of lubri- 
irom a special countershaft forces the oil to the 
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It has a 1}-in. inlet and two l-in. way cock, or the pump may be stopped ee 
outlets, one supplying the turret tools, and the other by means of a lever, seen on the bearing-cap in Fig. 2. 
The general arrangement of the headstock, with the 
cant through each pipe may be regulated by a three- gear-casing removed, is shown in the photographs, 
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Figs. 2 and 3, page 348, and the details in Fig. 5, 
page 356. Referring to the latter, it will be seen that 
a two-step cone pulley (driven by a 7}-in. belt from 
24-in. pulleys on a triple-friction countershaft) runs 
loose on its spindle, which it may either drive direct 
or through the back gear behind, according to which 
of the friction clutches operated by the lever A is put 
in gear. A second back gear, situated between the 
belt-cones and the mandrel, is driven by the cone 
spindle, and drives the mandrel through whichever 
gear-wheel is engaged by the friction clutches operated 
by the lever B. Thus four mandrel speeds can be 
obtained by the headstock gearing alone, and twelve 
altogether, in conjunction with the countershaft gear, 
without stopping the machine. The greatest ratio of 
gearing is about 20 to 1, and the least about 3 to 1. 
The cone spindle and the intermediate back gear-shaft 
are hollow, and radial holes, communicating with the 
centre, supply oil to all running surfaces on the shafts 
from lubricators at.the ends. e cone spindle, having 
to rotate, is connected to its lubricator by a stuffing- 
box joint. All gearing is fully enclosed. The bearings 
of the cone spindle and the mandrel are babbitted, 
and fitted with sight-feed lubricators. 

Fig. 6, page 356, shows the relative 
headstock levers, and Fig. 7 the details of the collet- 
chuck at the front end of the mandrel. The collet 

roper is split in six places, and carries six false jaws, 

eld by set-screws, and readily removable. The heads 
of the set-screws are nearly flush with the circumfer- 


itions of the 





tudinal adjustment of 34 in. by means of a handle in 
front of the apron. The two tool-boxes are fed 
in simultaneously by a left and right-handed 
screw, either by hand or power. The power-feed is 
derived from the same shaft as the power-feed for the 
forming -slide, but has a separate release. Four 
changes of feed can be obtained by the lever C (Fig. 6). 
. As the most severe duty falls on the forming tools, 
the turret can be made lighter than would otherwise 
be necessary, and in this case it is not too heavy to be 
readily operated by hand. It travels directly on the 
bed on flat bearing surfaces, kept clean by wipers on 
the slide. A taper strip the full length of one side 
rovides adjustment for wear. The turret, which 
is hexagonal, and measures 18 in. across the flats, 
is shown in Fig. 12. An independent stop is 
provided for onok face, these stops having a range 
of 36 in., while the total travel of the turret is 
42 in. There is a 44-in. hole through each face of 
the turret, and also through the centre stud, thus 
enabling work up to 44 in. in diameter by 42 in. 
long to be turned. Power feed to the turret slide is 
provided, and four changes of feed can be obtained by 
a lever F (Fig. 6, page 356). The power feed can be 
tripped at any point by means of the stops mentioned 
above, which also serve as dead stops for the hand 
feed. The bottom of the turret has a cylindrical pro- 
jection fitting a corresponding recess in the slide. 
This takes most of the thrust of the tools, but in 
addition to this there is a taper bushing inserted in 
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ence of the chuck, and are covered by a sliding-rin 

when the machine is in use. The chuck is tightenec 
by the collet being forced forward into the conical 
ring by means of the large star-wheel on the head, 
operating through the sliding wedge and fingers at the 
rear end of the mandrel (Fig. 1, page 348). 

The tail-end carrier seen in Figs. 1 and 4, and shown 
in detail in Figs. 9 and 10, is in reality a four-jaw inde- 
pendent chuck, free to rotate in the sliding casing, which 
not only supports the outer end of the bar, but causes 
it to run concentrically with the mandrel. ‘The carrier 
is moved along its slide, for the purpose of feeding up 
the bar, by means of an endless chain operated by 
the small star-wheel, the spindle of which passes 
through that of the chuck star-wheel, as shown in 
Fig. 6. In the earlier ‘athes the carrier was moved 
by a star-wheel on itself, carrying a pinion. which 

ared into a rack along the slide ; this arrangement 
ae shown in Figs. 1 and 4. 

The combined forming and cutting-off slides are a 
special feature of the machine, the object being to 
produce as much of the work as ogee with formin 
tools fed crosswise against the rather than wit 
end cuts of the turret tools. A section through the 
forming slide is shown in Fig. 11, page 357. It carries 
two massive tool-holders, the rear one for a roughing 
former, and the front one for a finishing former. Tools 
to form up to 12 in, or 14 in. in length can be held in 
these holders, and set-screws and wedges give the neces- 
sary horizontal and vertical adjustment. The slide 
can be traversed by power or hand in either direction, 
the power feed having four speeds controlled by the 
lever C (Fig. 6), and the reverse is obtained by the 
lever D. The feed has an automatic release in either 
direction. In practice the roughing-tool is usuall 
traversed b. wer, and the finishing-tool by roams 
A graduated dial enables work to be formed accurately 
to diameter. The cutting-off slide is shown in Fig. 13. 


There are two cutting-off tools, fed entirely inde- 
pendently of the forming-slide, although carried on 
the same saddle-casting. This saddle has a longi- 





the centre of the turret, taking its bearing on the 
central steel turret-stud. This stud extends through 
the washer-plate above the turret, and carries a lever 
by which the turret may be clamped rigidly to the 
slide. 

Several different tool-holders for the turret are illus- 
trated in Fig. 14, page 357. Fig. 15 shows a crosshead 
pin made on this lathe from 4j-in. bar in eighteen 
minutes. The first operation, after chucking, was to 
reduce the part from C to B to 2 in. in diameter. This 
was done in seven minutes, in one cut by the box tool 
shown in Fig. 14. The cutter was of high-speed steel 
and fitted with a releasing mechanism to prevent it 
scoring the work when returning. The point of the 
crosshead-pin is next turned down by the pointing 
tool, shown in Fig. 14. The 2-in. thread is then cut by 
means of a self-opening die, provided with a roughin 
and finishing attachment. . The body and taper endso 
the pin are formed by means of the forming tools shown 
in Fig. 16. These tools are of high-s steel. While 
they are working, the cutting-off tools are set to work; 
thus saving some time. The pieces thus turned are 

witeed to be circular within one-thousandth of an 
inch. Fig. 17 shows other examples of work done ou 
the lathe, the time occupied being given in each case. 

The lathe is built by Messrs. Bardons and Oliver, 
Cleveland, Ohio, who are represented in this country 
by Messrs. C. W. Burton, Griffiths, and Co., Ludgate- 
square, London, E.C., and Glasgow. é 








Der Forest Wirgess TeLecrarus,—The American De 
Forest Wireless ee Company has opened a service 
between Chicago and Kansas City. Several Chicago 
Board of Trade firms with connections or branch offices 
in Kansas City have sent difficult code messages which 
have m transmitted accurately. Dr. Lee De Forest, 
vice-president and scientific director of the company, is 
now on his way to the Pacific Coast, where he is arranging 
to establish lines from San Francisco to important coast 
, peareng after which he will sail for the Sandwich Islands, 

apan, and the Philippines. 


INDUSTRIAL NOTES. 


Tue great strike of railway employés in New York 
once again brings before us the danger, as well as the 
enormous inconvenience, of a sudden stoppage of the 
usual means of locomotion and transit on a large scale. 
It appears that on Tuesday in last week some 5000 of 
those employed on the Elevated Railway and on the 
Subway system came out on strike. Some 2000 men, 
imported and otherwise, had been engaged to supply 
the places of those who left work, but the dislocation 
of traffic was great, and there was, it appears, a colli- 
sicn, in which a few were killed and many wounded. 
Without any intention of exercising coercion by doing 
harm, or committing mischief, there is always a 
danger to the travelling public in having suddenly to 
be at the mercy of men inexperienced in the working 
of a particular line, however able the men may 
be as workmen in the general sense. The strike 
cannot be said to have been wholly unexpected, because 
it has been threatened for some time—so often, in fact, 
that the users of the lines thought probably that it 
was an idle threat. The demands of the men, it is 
alleged, were so unreasonable that the managers 
refused to concede to them. In this it seems they 
had the support of the general public; in any event, 
the strike was declared upon the refusal being given, 
It is computed that some 700,000 persons are usually 
carried into different parts of New York by the 
Elevated Railway and 500,000 by the Subway. A 
large proportion of these were unable to reach their 
destination at the usual time ; many had to walk, others 
using such vehicles as could be obtained for the pur- 
pose. No wonder that the public resented the strike ; 
it was but natural, for its inconvenienc2 touched them 
personally—reached to their very doors. 

It does not matter whether such a strike and dislo- 
cation of traffic be of long or short duration—fortu- 
nately, in this case it was short—the effect is all the 
same. It appears that the Mayor of New York, the 
Civic Federation, anda Deputy State Labour Commis- 
sioner offered their services as mediators ; the men, it 
is said, were willing, but the railway authorities re- 
fused. There are conflicting statements as to the cause 
or causes of the strike ; the men alleged grievances, and 
demanded shorter hours and an increase of pay ; the 
railway authorities alleged that the men want a great 
deal more--~-the control, in fact, of all labour conditions. 
In any case the sudden stoppage of traffic was deplor- 
able, and the dangers were considerable. _It is note- 
worthy that railway labour disputes have in recent 
years caused a good deal of trouble, and in the end 
were most disadvantageous to the men concerned. 
What is known as the Taff Vale case arose out of the 
dispute of the employés on the Taff Vale Railway. 
In Holland a railway strike led to one of the worst 

ieces of legislation for the men known for years ; so 
ay indeed, that it could scarcely be matched by the 
old Combination Laws, which were repealed in this 
country in 1824-5. In Victoria, Australia, similar 
legislation followed the disastrous railway strike. In 
all cases the general public were against the men, 
because of the vast inconvenience and the great danger. 





The March number of the Jronworkers’ Journal con- 
tains much of very great importance to the iron and 
steel trades. In the first place, there is a report of the 
thirty-sixth annual meeting of the North of England 
Conciliation and Arbitration Board, the proceed- 
ings of which show how advantageously it has worked, 
and is working, in favour of industrial peace. The 
membership.of the board has increased by one since 
the last report, owing to the re-starting of the rolling 
mills at the Moor Works of the South Durham Steel 
and Iron Company, Limited; but there was a de- 
crease of 34 in the operative subscribing members. 
Particulars are given of work of the standing com- 
mittee and the labours of the sub-committees, a 
compliment being paid to the latter for their valuable 
services, their recommendations being stated to have 
been fair and equitable as regards the claims put 
forward for their consideration. It is noteworthy 
that there was nochange in wages during the last six 
months of 1904 until December 31, when wages were 
reduced 24 per cent., but no change was made in steel- 
mill-men’s wages. In order to avoid, if possible, any 
dispute, an amended by-law as to procedure under 
Rule 15 has been adopted. A change was also agrec:! 
to as regards the allowance to representatives attendiny 
board and committee meetings. Both the employers 
and operatives’ representatives commended the action 
of the board. Matters have gone on more satisfactorily 
than was expected at the Midland Wages Board. 
The operatives accepted the 2) per cent. reduction, 
equal to 3d. per ton for puddlers, though there were 
no figures presented to show the output or the average 
selling price. Very little, it is said, has been done 
towards devising a new scale or working arrangement, 
though the operatives’ representatives gave notice o! 
the termination of the scale some five or six months ago. 
Some local difficulty has arisen, it is said, in respect 
of one branch of the steelworkers’ department, but 





doubtless this will be got over, for neither side seems 


























Marcu 17, 1905. ] 


ENGINEERING. 


359 








anxious for an abandonment of the board, though | 
there has been some disagreement as to the precise | 
wording of certain minutes of the rules committee. 
Details are given of the work done by the North of 
England Board of Conciliation and Arbitration, the 
proceedings of which appsar to satisfy both parties. 


| 
} 





The report of the ironfounders is again favourable | 
as regards improvement in trade. Not only is the 
improvement reported last month fully maintained, 
but it is largely extended. There was a further 
decrease of members on donation benefit of 191, and 
other unemployed of 17, also of five in the number on 
dispute benefit. There was also a decrease of 84 on 
the sick list, but an increase of three on superannua- 
tion benefit. The total number on the funds was} 
3749—still a large number—but the total decrease was 
294. Of the total, 1980 were unemployed, and 1212 | 
on superannuation allowance. The total weekly 
cxpendioune for benefits was 1174/. 10s. 2d., or over 
ls. 33d. per member per week. The aggregate mem- 
bership was 18,465, showing a slight increase over a | 
year ago. The aggregate balance in hand amounted 
to 85,6721. 93. 9d., showing a decrease in the month of | 
1100/7. 103. 3d. The decrease in funds since January 30, | 
1904, is 14,4437. 4s. 7d. This shows the great strain 
on the resources of the union in 1904. A report is 
given of the progress made in respect of the new 
offices at Manchester. The plans have been completed 
and accepted. The estimates have also been com- 
pleted and accepted. The total cost is expected to be 
about 2000/.; the work will be completed in about 
nine months from the present date. The Erith branch 
accounts are given for February of this year, from | 
which it appears that one member was on the un- | 
employed list for over 57 weeks, and another for over 
45 weeks. Attention is called to these figures and 
others in the list. There are four other names whose 
time on the funds ranges from over 14 weeks to 2] 
weeks. One was on the sick list for 18 weeks five 
days. Votes have been carried for extension of tem- 
porary relief of 53. per week for 26 weeks; for a 
delegate meeting to revise the rules; and for the 
appointment of a permanent registration agent in the 
Barnard Castle Division, at an annual cost of 150/., or 
not to exceed that sum. Some very curious allega- 
tions are made at Sheffield of bribing members of the 
society to leave the union in connection with a dispute. 
The matter came before the Master Cutler as arbi- 
trator. Some of the allegations are denied, and some 
of the statements made at the meeting are said to 
bear another construction than that put upon them 
by the delegates. 


j 





The report of the Amalgamated Society of Carpen- 
ters and Joiners is not, as yet, very reassuring as 
regards trade or trade prospects. The increased 
activity in the shipbuilding districts is alluded to, but 
the report states that it will be some time before the 
joiners will be required, as shipwrights, platers, and 
engineers’ work has to be done before the joiners are 
needed. Some improvement is expected in the build- 
ing trades with the advent of spring, but at present 
the state of trade is so bad that sometimes in one 
week there are applications from over one hundred 
members for assistance from the benevolent fund. The 
total membership is 71,241. Of these, 5801 were on 
donation benefit, 1915 on sick benefit, and 1572 on 
superannuation allowance. In looking over the returns 
as to the state of trade, one sees that in South 
Africa it is exceptionally bad. Inthe whole of the 
eighteen branches, only two—Kimberley and Port | 
Elizabeth—report trade as ‘‘ moderate ;” all the others | 
as ‘‘bad.” In Australia the reports are ‘‘ moderate” 
to ‘* bad ;” the same in New Zealand, except in one 
place—Gisborne, where it is said to be good. But the 
number of unemployed was not large in any case. In | 
Canada also trade was moderate or bad, more mem- | 
bers being out of work than in Australia. In the! 
United States there is no great activity ; in New 
York there is a lock-out affecting seven branches. In 
referring to the unemployed question, and to the | 
appeals to the Government and local authorities, the 
report reminds the members that the union has sup- | 
ported its thousands of out-of-work members, the sick | 
and the aged, to the uttermost farthing. Reference 
is made to the fact that some 1200 men who were mem- | 
bers a year ago have ceased to be so, after having had | 
from the union the utmost support authorised by the 
rules. Those are members by circumstance, not b 
conviction ; but the cost has entailed an extra levy | 
of 3d. per week from the members who are true to the 
union in foul weather as well as in fair. 





The report of the Associated Ironmoulders of Scot- 
land is not unfavourable as regards the state of trade, 
but the improvement at the date of the report scarcely 
realised what was hoped for. It is stated, however, that 
orders in plenty have been given out in the marine 
centres, though in other shops the men have had to be 
largely employed on castings for stock. In these it 
is possible to anticipate and speculate, the castings 





being of such a character as to be certainly required 


sooner or later. In respect of this kind of castings 
the report says that Britain can defy the foreigner. 
The membership of the association has inc 
by twenty-one in the adult section and by five 
in the junior section. The working membership 
has also increased to the extent of 154, so that 
there are proportionally fewer members unemployed. 
As a matter of fact, the high number in employment 
now recorded was only once touched in 1904, There was 
a net gain of 40/. 8s, 6d. in the cash balance, whereas 
in the previous month there was a loss of 12171. 5s. 2d. 
This was a larger decrease than in any month in 1904. 
The idle benefit in the month was only 831/. 11s. 5d. ; 
in the previous month it reached 1183/. 19s. 8d. 
Funeral benefit alone reached 100/. per week, and 
superannuation benefit amounted to 697/. 3s. 4d. in the 
month. There is a plea for amalgamation with all 
sections engaged in this branch of trade, as only by 
extended unity can the interests of the workers em- 
ployed be fully looked after in these days of keen com- 
tition. Information is given as to the Engineering 
rades Federation, to which the union belongs ; to the 


| Scottish Trades Union Congress, to which it is affi- 


liated, and there is also given the report of the Trades 
Union Congress Parliamentary Committee’s Bill on 
labour disputes, picketing, and other matters. 





On Friday last, the 10th inst., the trade unions and 
other labour organisations of the country achieved a 
great victory in the House of Commons. The Trade 
Unions and Trade Disputes Bill was carried by a 
majority of 122 on the second reading debate, after 
the closure had been carried by a majority of 121. 
The amendment was rejected by 97. In spite of 
objection, it was decided to refer the Bill to the 
Standing Committee on Law by a majority of 105, the 
opponents thereto favouring its reference to a Select 
Committee of the House. The second reading was 
pre by Mr. Whittaker, and seconded by Mr. John 

ilson, secretary of the Durham Miners’ Association. 
The rejection of the Bill was moved by Sir Thomas 
Wrightson, and seconded by Mr. Duke. Mr. Randles, 
an iron-master and Conservative, supported the Bill, 
and voted for it ; Sir William Tomlinson, another Con- 
servative, expressed sympathy, but could not vote for 
the Bill. Mr. Asquith, formerly Home Secretary, 
supported the Bill, while the Attorney-General con- 
demned it, and voted against it. The division was 
not at all on party lines, for many of the supporters of 
the Government either voted for it or abstained. 
There can be little doubt but that the near approach 
of a general election influenced many votes, for the 
Government left it as an open question for their tup- 
porters. Naturally, the labour leaders and trade- 
union officials are jubilant at the result. 





The dispute between the employés and the directors 
of the District Railway Company as regards wages, 
hours of labour, and other conditions when the elec- 
trification scheme is completed, and in working order, 
has been, and still is, the subject of friend] negotia- 
tion; and it is to be hoped that the poe A will be 
satisfactory to both parties. The counter proposals 
of the men are as follows:—For safety, two men 
to be employed in the motor department. Wages, 
8d. r hour for the first year, with Id. added 
for the second and third year. For leading motor- 
men 104d. per hour ; motor-men’s assistants and con- 
ductors, 54d. per hour for the first year, with 4d. per 
hour added for each of the two following years. for 
gatemen 44d. per hour, to be increased to 5d. at the 
end of a year’s service. As regards hours, a nine 
hours’ day is demanded, and eight hours two constitute 
a day of overtime. Each day to stand by itself ; time 
and a half to be paid for Sunday duty. A guarantee 
of six full days’ pay. Train-men to be allowed annual 
holidays. There are a few other points as to service pen- 
sion, or grant on retirement, with facilities in certain 
cases for the men to reach their work, and their homes 
after work. Inso far as the public service is concerned, 
it is essential that there shall be no hitch when the 
lines are completed. Public convenience will be best 
served by generous treatment on the part of the 
directors, and the company will not in the end be 
losers by an amicable arrangement which will insure 
efficiency, and prevent any friction or stoppage of the 
service. It is a great undertaking, and the vast capital 
employed requires a peaceful and generous return in 
the shape of dividends. 


The iron and steel trades appear to be in a state of 
uncertainty still, as though there were no decisive turn 
in the tide of trade. In the Midlands, the market was 
well attended at Birmingham, but business was not 
very active. Indeed, it was thought that the position 
was not quite so strong as in the week previous. Some 
branches maintained their level, but others showed an 
inclination towards weakness. It is reported that the 
final draft of the new sliding-scale basis has been ap- 

roved ; it will be submitted for adoption to the Wages 
rd on the 27th inst. If approved, the scale will 
again operate throughout Staffordehire, a a —s 
Derbyshire, Lancashire, and Yorkshire. The leading 





branches in the finished iron trade maintain their 
position it is said, but new business is not coming for- 
ward very freely. 


In the Lancashire districts the iron and steel trades 
keep quiet. There was a small attendance on ’Change 
and the tone was not very buoyant. But finished iron 
is reported to be steady, the buyers only ordering 
what seems to be immediately needed for use. ‘There 
was more inquiry for steel, and makers are fairly well 
engaged, sothat full rates are obtainable. It would 
seem that there are orders ready for iron, but buyers 
want some concessions, which the producers hesitate 
to make under the circumstances. 


It appears that there is a general revival in the 
cotton trades, and some disputes have arisen as regards 
wages. If we may judge by the speech of the chair- 
man of the North and North-East Lancashire Master 
Cotton - Spinners and Manufacturers’ Association, 
made at Blackburn on Thursday in last week, there 
will be no unwillingness on the part of employers to 
concede higher wages. Of course, he enjoined mode- 
1ation and prudence in the demands of the operatives, 
and indicated approval of a peaceful solution. He 
deprecated any action which might sever the good 
relations existing between employers and employed. 
There have been, and are, one or two disputes; but 
doubtless the joint committee may be able to effect 
a settlement, and so avoid any general strike. 





The dispute between the National Boot and Shoe 
Operatives and the manufacturers engaged on 
Army and Navy work has spread to all the 
East Northamptonshire shops, the men being out on 
strike and the shops picketed. Some non-unionists 
have taken out work in the villages, at which the 
union men are incensed. At a conference held on 
Friday in last week the my 4p refused to give way, 
so that the two parties face each other in hostile 
attitude. It is stated that thousands of operatives 
are affected by the dispute. 

The quarrymen’s dispute in Leicestershire continues, 
not nf the locked-out men, but the piece-work men 
generally condemn the new rules as unreasonable. It 
seems a pity that terms cannot be adjusted, for, after 
all,. uncertain time is a great inconvenience in the 
organisation of industry. 


The strike of labourers on the Belfast tramway re- 
construction suddenly collapsed last week, after a 
meeting at which those on strike resolved to remain 
out. The why or the wherefore of a sudden change 
of front is not reported. 

The Grimsby Town Council have agreed to pay 
trade-union rates to all workmen, irrespective of 
grade, and to grant three days’ leave of absence in 
addition to ordinary holidays. 





It is reported that all the miners employed in and 
on the Simplon Tunnel went out on strike on Wednes- 
day in last week, in consequence of a reduction in 
the scale of pay. It was rather hard on the men that 
the pay should be reduced immediately upon the junc- 
tion of the workers from either end. Surely the 
dangers undergone might have entitled them to some 
respite, if only for a term after arduous labours. 

Negotiations between the ship-owners and shippers 
and the coal-trimmers at Cardiff, Barry, and Penarth 
were broken off suddenly last week, and it is feared 
that a strike may result. The question under con- 
sideration was new rates of pay, which the men resent ; 
hence the dispute. 








Six-Wuee_ Courtep Rapiat Tank Jcomorive vor 
THE FuRNESS Raitway : Erratom.—It was inadvertently 
stated on the two-page plate illustrating these engines 
that they were built at the company’s works. Five were 
built by the North British Locomotive Company, Glas- 
gow, and five by Messrs. Nasmyth, Wilson, and Co., 

anchester. 


TABLE Bay.—A commission appointed by the Treasurer 
of Cape Colony to inquire into the financial position and 
general working of the Table Bay Harbour Board has 
issued a report. The commission recommends that the 
affairs of the port and those of the harbour boards of Port 
Elizabeth and East London should be entrusted to a 
marine department of Cape Colony, working very much 
on the same lines as those of the Cape Government 
Railway Department. It is recommended that the fol- 
lowing works should be proceeded with in Table Bay as 
soon as possible :—Breakwater capping, 44,675/.; strength- 
ening the end of the breakwater, 10000. ; supplying lines 
of rails on the outer side of the South Arm, and flush 
up lines of rails on the inner side so that carts may 
over them, 8215/.; completion of the East Pier quay, 
No. 8, 2445/.; compietion of sheds on the East Pier, 
13,295/.; completion of the barge wharf, 11,620/.; use of 
small surpluses on the provision for dred and electric 
light for those purposes, 1170/.; provision for additional 
coal accommodation, 11,230/.; completion of the 6 
warehouse near the Amsterdam bat , 7000/.; comple- 


ing 





tion of additional coating Spmiaan, 13,600/.; and comple- 
tion of the East Pier, 9485/. 





360 


ENGINEERING. 





[Marcu 17, 1905. 








ELECTRIC POTENTIAL AND SPARK- 
ING DISTANCE IN ATR. 


TuHoven it may broadly be stated that the 
thicker a layer of a di-electric, the greater must be 
the applied potential difference to perforate that 
di-electric, it does not necessarily follow that direct 
proportionality must exist between the two quan- 
tities. If it exist, however, we need not expect it 
to be strictly borne out by practical experiments. 
For when we come to high potential differences— 
and this article is chiefly concerned with these—we 
are rarely quite sure of experimenting under exactly 
corresponding conditions, and it is not surprisin 
that the various experimenters who have investiga 


these problems have not come to the same conclu- | PO 


sions. We will briefly examine the recent work 
on this question, with particular reference to the 
sparking distance in air. 

A few years ago Mr. C. Baur, now of Lausanne, 
gave the following approximate formula for the 


perforation of dielectrics: V = c di, where V is 
the potential difference, d the thickness of the plate 
in millimetres, and ¢ a constant for the respective 
material. 
characteristic to propose the name ‘“ specific 
electric breaking strength” for that potential in’ 
volts which would break through a layer of dielec- 
tric 1 millimetre in thickness. He assigns now 
the value c = 3300 volts to this constant for air, 
when plate electrodes and sinusoidal currents are 
applied. The investigations of Warren De la Rue 
and Hugo Miiller, conducted in theeighties, would 
yield ¢ = 3400 volts, and Lord Kelvin’s researches 
about 2600 volts ; but the formers’ sparking dis- 
tances did not exceed 3.4 millimetres, Lord Kel- 
vin’s not 1.5 millimetres, and Mr. Baur’s own were 
limited to 10.2 millimetres. Last year’s experiments 
of the Standardising Committee of the American 
Institution of Electrical Engineers were pushed 
much further. They used alternating sinusoidal 
currents and sharp needle-points, and found the 
following relation between the virtual kilovolts 
(square roots of mean squares) K and sparking 
distance S in inches :— 


K. 8. K. 8. 

5 0.225 60 4.65 
10 0.47 70 5.85 
15 0.725 80 7.1 
20 1.0 90 8.35 
25 1.3 100 9.6 
30 1.625 110 10.75 
35 2 120 11.85 
40 2.45 130 12.95 
45 2.95 140 13.95 
50 3.55 150 15 


One inch is 25.4 millimetres, and the greatest 
sparking distance mentioned would be about 380 
millimetres. Taking his c = 2400 volts; Mr. Baur 
shows that his formula, applied to these figures of 
the American electricians, would give values too 
low by 35 per cent. for the smallest sparking dis- 
tances, and too high by 19 per cent. for the greatest. 
Since it is known that sparks start more readily 
from points than from plates, the deviations are, 
in his opinion, not excessive when we assume that 
the constant c becomes greater for greater sparking 
distances. For mica he derives from Th. Gray’s 
experiments c = 58,000 volts; for paraffin, ¢ = 
20,000 volts ; for porcelain, c = 18,000 volts ; the 
last two figures are based upon experiments made 
by W. Weicker at the Porcellanfabrik Hermsdorf. 

The publication of these conclusions in the 
Elektrotechnische Zeitschrift, of January 1, 1904, 
has called fourth several communications. Mr. W. 
Weicker has promised further details. Mr. K. 
Krogh emphasised what Mr. Baur had himself 
admitted, that it was very difticult to secure uniform 
conditions, homogeneous materials, &c., in experi- 
menting with solid dielectrics; more concordant 
results been obtained by the Allgemeine Elek- 
tricitiits-Gesellschaft in experiments with oils, as 
he shows. Dr. B. Walter has described further 
researches, conducted in the Physical State Labora- 
tory of Hamburg, confirming his formula of 1903: 
V=a+bd, where V and d have the explained 
meanings, and a and b are constants. In the case 
of the figures of the American committee, the 
formula would be V=17,000+350 d; in the case 
of his own experiments, V = 16,000 + 311d. Drs. 
Walter and Vége, using a spark-gap fitted with 


needle-points and connected to a transformer fed 
from a Schuckert rotary converter, came to the 
conclusion that up to pressures of 154,000 volts 
the — of the gap had no influence upon the 
form of the pressure wave, and that it was the 


This constant he considers sufficiently |- 





maximum value of the latter which determined the 
striking distance. 

Their observed and calculated values did not 
differ by more than +2 per cent., provided the 
sparking distance amounted to at least 50 milli- 


metres. Dr. Walter explains this limitation by re- 


ferring to the transition resistance at the elec- 
trodes. It is well known; and has been con- 
firmed for unidirectional currents by recent experi- 
ments of M. Toepler and of E. Voigt, that the 
polarity and the shape of the electrodes have a 
marked influence on the sparking distance. Dr. 
Walter obtained sparks of millimetres between 
a positive point electrode and a negative plate, 
but of 40 millimetres only when reversing the 
les. This influence, he argues, will disappear 
when alternating currents and two point-electrodes 
are used, and the resistance due to the terminal 
surfaces may be assumed to tend to a maximum, 
which would probably be attained before the spark- 
ing distance has grown to 50 millimetres. If we 
suppose the resistance of the air itself to be com- 
posed of a constant. term and a term depending 
upon the thickness of the layer, we have this 
resistance, w = a + Bd, and combining this equa- 


tion with the V = a + bd, we obtain Vv ® 


. w—a a 
= constant. Since now V - a is the potential 
required to overcome the air resistance, which is 


(w — a), this quotient xine 
wo- sa 


will represent the 


current flowing when the spark passes, and that 
current should be constant. Following the views 
of those scientists who maintain that the spark, 
and even the arc, may be regarded as ionisation 
currents, Dr. Walter expresses his conclusion also 
thus :—A spark will pass when the ionisation cur- 
rent has attained a minimum value which is the 
same for all spark-lengths. 

It is evident that these researches do not exhaust 
the problem. Some most interesting facts have been 
observed by Mr. J. Moscicki, of Lausanne. But 
Moscicki is working on the fixation of atmospheric 
nitrogen by the electric discharge, and he wanted 
reliable condensers for high-tension high-frequency 
currents. His latest pattern of test-tube condensers 
of glass, silvered outside and filled with mercury, 
seem to be very superior, and his observation that 
thin wall condensers will stand a great deal, pro- 
vided the edges and rims are strengthened, is 
most suggestive. Mr. Baur finds in these researches 
support for his views ; but we are not now dealing 
with condensers and losses in them. 

A more direct and not less interesting contribu- 
tion is due to Mr. H. Grob, of the Maschinenfabrik 
Oerlikon. Analysing old and new experiments of 
his from Walter’s standpoint, he finds that up to 
45,000 volts the sinusoidal currents from Oerlikon 
transformers and needle electrodes give beautiful 
curves ; but above that the curves are lost in a 
‘starry sky.” Replacing the needles by small 
spheres, he obtained better curves, which had 
a seer” bend or hump, however, near 45,000 
volts. Slight accidental alterations in the wire 
leads, he finally discovered, would alter the 
bends and also the sparking distance, the latter 
by as much as 50 per cent. Capacity effects were 
evidently at play. By fixing metal discs on the 
needle electrodes, Mr. Grob clearly demonstrated 
the influence of electric resonance. He also placed 
a secondary spark-gap in shunt to the electrodes. 
Keeping the pressure at 60,000 volts, he noticed 
that the sparking distance increased suddenly from 
118 up to 170- millimetres, when the secondary 
spark-gap was, with the aid of a micrometer-screw, 

tered by 0.01 millimetre. These observations 
indicated an explanation for the peculiar humps in 
the voltaye curves, and afforded a guide through the 
starry sky. The capacity of the system which 
changes with the shape, and even with a slight 
alteration in the position and inclination of the 
electrodes, is the predominant factor. Yet for- 
mul, and especially that of Walter, may, in Mr. 
Grob’s opinion, be accepted as approximate guides. 
As they are apt to mislead, however, particularly 
at the resonance points about which we are uncer- 
tain, a large safety factor should be allowed in the 
construction of high-tension apparatus. 

Similar views were exp’ during the discus- 
sion of a communication on the conductivity of the 
atmosphere at high voltages, which Mr. Harris J. 
Ryan brought before the American Institution of 

ectrical Engineers last spring. Mr. Ryan based 
his deductions chiefly on the observations and 





experiments made by Mr. Ch. F. Scott, Mr. 
Mershon, and others, concerning the power trans- 
mission of high-tension currents at Telluride and 
elsewhere. The American electricians were more 
interested in current losses than in striking dis- 
tances. Many possible sources of error were 
pointed out, however, in experiments on spark- 
ing distances. Needle-point electrodes answer 
best, but should be changed after each discharge, 
if that did not introduce more uncertainty. As a 
brush discharge generally precedes the spark, much 
depends upon the time of charging up to the fina] 
potential ; the transformation ratio does not re- 
main constant during that period, and the actual 
tential differences at the moment of sparking are 
ence very uncertain. 

The recent controversy between Dr. Benischke 
and Dr. Voege seems to show, however, that ex- 
periments with induction apparatus are of higher 
technical value than one might think. Experiment- 
ing with transformers, Dr. Benischke found that 
abnormal spark lengths occurred only in circuits of 
sufficient capacity and self-induction, and not before 
an initial brush discharge had paved the way for 
the real spark, and he questioned the reliability of 
ordinary laboratory experiments. Dr. Voege has 
just pointed out, however, that the spark lengths 
he observed with induction apparatus agree remark- 
ably well with those which Mr. ©. E. Skinner 
obtained in 1898 with a transformer of 30 kilowatts ; 
for the 14-in. spark, e.g., Skinner found 196,000 
volts, and Voege 194,000 volts. These problems 
have also a direct bearing on lightning-arresters, 
high-tension circuit-breakers, and space telegraphy 
instruments. We gather from the discussions at 
the St. Louis Electrical Congress that the one-gap 
lightning-arresters of the Horn type have proved 
more reliable in California than the American mul- 
tiple-gap arresters. On the other hand, Dr. Slaby 
recommends several short spark-gaps for long-dis- 
tance wave telegraphy, instead of one long spark- 
gap, because with several gaps the waves are less 
subject to damping effects. 

One further point deserves mention with regard 
to these researches—the'state of the atmosphere. 
We will not dwell upon the disputable influence of 
the state of ionisatian. But the air pressure and tem- 
perature count strongly. At higher temperatures 
gases break down under smaller potential differences, . 
at increased pressure the dielectric strength of gases 
is augmen Compressed gases, like carbon di- 
oxide, are far superior to oils as insulators, and we 
might profitably fill our transformers with gases. 








More CanapIAN Coat.—The Canadian Pacific Railway 
Company will soon begin the work of developing coal 
measures which it owns at Hosmer, 7 miles from Fernie, 
British Columbia. It is expected that deliveries will be 
commenced in about two years. 





Messrs. Rosert STEPHENSON AND Co., LIMITED.— 
The sixth annual meeting of Messrs. Robert Stephenson 
and Co., Limited, was held at Newcastle last week, 
Mr. C. Emmott presiding. The accounts showed a loss 
on the year’s working of 16,198/., after providing for 
debenture interest and other charges. The chairman 
said arrears of calls had been reduced from 18,585/. to 
52297. The amount spent on capital account during the 
year at Darlington and Hebburn was 41,569/., of which 
39,000/. had been expended at the former place. While 
a year since the company had but one ship at Hebburn, 
and a few odd orders for locomotives at Darlington, it 
now had ten ships on order at Hebburn, and something 
like thirty-five locomotives at Darlington. The 
report was adopted. The directors asked for power to 
borrow on debentures 150,000/. more than the present 
350,000/. The chairman said that the directors did not 
propose to issue any debentures at present, but they 
ished to be prepared to finance the large orders whic 
they must undertake if the concern was to be a success. 
The resolution submitted by the directors was carried. 


Our Raus Asroap.—The exports of rails from the 
United Kingdom in February Were pretty well main- 
tained, coming out at 46,020 tons, as compared with 
29,236 tons in February, 1904, and 41,924 tons in February, 
1903. To these totals the four principal colonial groups 
made the following contributions :— 











| Feb., 1905. | Feb., 1904. | Feb., 1903. 





Colonial Group. 
tons tons | tons 
British South Africa 1,032 6519 8,280 
British India oa 24,111 9897 | 12,513 
Australasia .. 5387 | 521 5,154 
13 | nil nil 


i | 
“British India” includes, it should be 
Straits Settlements and Ceylon. In the 
first two months of this year e amounted to 
88,281 tons, as compared with 81,245 tons in the corre- 
sponding period of 1904, and 88,067 tons in the corre- 
sponding period o 


The expression 
observed, the 


f 1903. 
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ANYONE acquainted with the requirements of navi- 
gation, in these days of fast-going steamships of enor- 
mous size, is well aware of the importance of being 
able to ascertain the position of such a vessel, in any 
weather, by astronomical observations sufficiently 
accurate to give a good check of the dead reckoning 
resorted to when the sea horizon is not visible. The 
fact that, in many cases, when the sea line is not 
available the sun and the stars afford a splendid 








opportunity for a good observation has led many 
inventors into the pursuit of an appliance that could 
give the direction of the true horizon. So far, how- 
ever, the problem had remained unsolved; the only 

ractical appliance for the purpose being the old- 
Lchiend mercury trough, which can only used in 
relatively fine weather. 

The instrument shown in Fig. 1, being an improve- 
ment by Messrs. Ponthus and Therrode, of Paris, of 






























the 


roscopic horizon invented some fifteen years 
ago 4 Admiral Fleuriais, must be welcomed as an 
important step towards the realisation of a reliable 
artificial horizon. Not only has it been submitted to 
a thoroughly scientific an pene trial, extending 
over two years, at the French Hydrographical Service 
—a test which gave eyidence that the instrument was 
likely to render great service at sea, and could, in the 
hands of a skilled observer, give remarkable results— 
but it can be used in very bad weather, the apparatus 
being made ready under shelter, and being at once 
available for taking altitudes without further pre- 
paration. 

Moreover, to non-professionals it is a most interest- 
ing instrument, both by its principle and by the 
ingenuity displayed in its construction and in the 
determination of the corrections to be applied to the 
horizon line, as obtained by its aid, to get the direction 
of the true horizon. 

The essential feature of the apparatus is a gyrostat 
G revolving in a vacuum in the aluminium case B, 
which is fixed on the body of the sextant (Figs. 2 and 3). 
On the gyrostat is fixed an optical system 8 L composed 
of a grating S (Fig. 7) of horizontal transparent lines on 
a dark background, placed at the focus of a lens L. 
The light of a small electric lamp b, passing through 
windows X X (Fig. 3) in the case B, is received in the 
observing-telescope ¢, and whenever the axis of the 
system 8 L coincides with the line of sight of the 
telescope—this occurs at every revolution of the 
gyrostat—the image of the grating is seen in the field 
of sight. As the speed of rotation is great, a con- 
tinuous field is produced, on which the image of the 
observed celestial body can be brought down, as in the 
ordinary observations with the sea horizon. For ob- 
servations of the sun, a little mirror h (Fig. 1) is used 
instead of the electric lamp. 

To set the gyrostat in motion, a hand vacuum pum 
is connected to R,, and 10 to 12 strokes are given, wit 
both taps R, and R, open ; a rush of air entering by 
R,, branches through the nozzles DD, impinges upon 
the vanes V V at the rim of the gyrostat (Figs. 2 and 
4), and sets the latter in motion. A ek of over 
100 revolutions per second is easily attained in this 
way. The tap R, is then closed and two more strokes 
of the pump will then produce a vacuum of about 70 
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centimetres of mercury, indicated by the gauge A on 
the top of the case. The tap R, is then closed, the 
ump disconnected, and the instrument is available 
or observation during 20 minutes or half-an-hour, 
according to the success of the ‘ launching.” 

At the beginning the gyrostat has a precessing motion, 
the axis describing a closing logarithmic spiral, causing 
the grating to oscillate vortlealiy in the feld of vision 
on either side of the position it would occupy if the 
axis was vertical. The positions of the reflected image 
of the observed body are observed at each reversal of 
this balancing motion, and from these the position of 
this image with regard to the true horizon can be 
calculated, either by taking a mean or applying to the 
first ap ee a correction depending upon the rate at 
which the axis of the gyrostat approaches the vertical 
direction. After a few minutes the precession is 
almost damped, and «, series of readings can be taken 
in succession ; these, plotted with the corresponding 
times, give a curve—a straight lineif the body is away 
from the meridian—from which the angular distance 
from the image to the true horizon can be taken at 
any required time. The corrected reading on the 
limb, increased or decreased by this angular distance, 
according to the case, and corrected for refraction, 
semi-diameter and parallax (if needed), gives the true 
altitude. 

As one would expect, the motion of the gyrostat is 
affected by the rotation of the earth, and a correction 
is therefore necessary, depending on the latitude, the 
azimuth of the observed body, and the time of pre- 


cession, which depends upon the speed of the gyrostat:. 


This cannot be measured, but a lengthy investigation 
of the mechanical constants of the gyrostat enabled 
M. Favé, chief hydrographer to the » oe Govern- 
ment, to draw a set of curves that give, for different 
degrees of vacuum, the decrease of the speed of 
rotation with the time, eo that this speed can be 
ascertained at any moment. The correction is given 
by the curves and tables, the latter being, moreover, 
used for reducing the observations, so that the calcula- 
tion of the true altitude is rapid and easy. 

The additional weight due to the gyroscopic horizon 
is 1?1b. The total weight is about 44 1b. It is not 
so large as to be an objection to the use of the instru- 
ment, the time required for an observation being but 
two minutes ; for a long series of altitudes a double 
— for the arm and the sextant can be used. 

e type has been found on trial to have a few defects 
which it would be an easy matter tocorrect. Although 
of secondary importance, and not affecting the astro- 
nomical value of the instrument, they are worth attend- 
ing to, when the practical value of a sextant frequently 
used comes into consideration. The instrument has no 
legs and cannot be laid down, but must either be left 
standing vertically upon its special support, exposed 
to being upset by the rolling of the ship, or must be 
put in its case, and to do this the telescope must be 
removed, and the index-bar shifted to a certain region 
of the limb, destroying thereby the instrumental 
record of the observation——always useful in case of an 
error of transcription. The clamping-screw is a little 
awkward to reach, and would be advantageously 
replaced by the self-clamping device we have noticed 
in the sextants by Messrs. Hughes and Son, of Lon- 
don, The shade-glasses are very trying, even fora 
seaman of average temper, and the telescope, instead 
of a fixed by a ee we age and clamping-screw, 
might have the handy side displacement-thread and 
the collar attachment. These little questions of detail 
an experienced sailor never neglects when selecting an 
instrument, but they detract nothing from the value 
of the gyroscopic horizon itself, which is a marked 
advance, from all points of view, towards the solution 
of the problem which is before the navigator in these 
fast-steaming days. 





CaNnabDIAN NAviGAtTion.—The annual statement of the 
Richelieu and Ontario Navigation age ancy that 
(0) 


poet aye EEO last year were 999,869 8., aS Com- 
with 1,104,800 dols, in 1903. This decrease of 
04,932 dols., mainly in nger earnings, is attributed 
to the influence of the St. Louis Exhibition and to the 
lateness of the season working. The net profits last year 
amounted to 94,312 dols., as compared with 189,632 dols. 
in 1903. The assets of the company are given at 3,708,978 
dols., made up of steamers, real estate, buildings, wharves, 
coal-stores, provisions, &c. 


Tae New Racinc Boat “Tuer Naprer.”—A new 
featherweight racing boat, the Napier, has just been 
built by the Saunders Patent Launch-Building Syndi- 
cate, to the designs of Mr. S. E. Saunders. er hull 
consists of four skins of mahogany; she is 39 ft. 44 in. 
long, 4 2 6 in. beam, of is — with an ah od 
power Napier engine. er t complete, inclu- 
sive of engine, is under 1 Bay, A Shett is practi- 
cally parallel with the water-line, thus giving a straight- 
forward direct drive; the base of the engine and the 
greater part of the weight of the machinery are at and 
below the water-line, which insures the stability and adds 
considerably to the steering qualities and seaworthiness 
of the boat. There are two water-tight compartments, 
one forward and one aft. 





RAILWAY ECONOMICS. 


In the second half of last year the London and 
North-Western Railway earned 55,607/. less from the 
carriage of merchandise, 26,678/. less from the car- 
riage of minerals, and 15,784/. less from the carriage 
of cattle. The receipts from passengers also fell off 
13,4597. On the other hand, the receipts from parcels 
increased 91001., and those from mails 2240/. It 
became, accordingly, the business of the staff to make 
every possible effort to reduce expenses, and they were 
by no means unsuccessful in attaining this object. In 
connection with the maintenance of permanent-way, 
it is considered that Seen cepene have now 
reached their highest point. The directors pro 
to relay with a heavier standard rail; the weight 
of the new rail will be 95 lb. per yard. A con- 
siderable saving was effected in locomotive power ; 
this was due, to a large extent, to more powerful 
eee having been built, as well as to reduced 
mileage of goods trains, in which an economy was 
effected of 152,412 miles. The engine mileage showed 
a great diminution, owing, among other causes, to the 
additional power of the engines nn pat om the effect 
being that one engine only is required where two were 
needed before. Savings were also effected in the past 
half-year in wages connected with the working of 
engines, the coal and coke consumed, and wages and 
materials for the repair and renewal of locomo- 
tives. There was a decrease of thirty-three in 
the stock of tenders; this was due to the fact 
that many tenders were built in former years on 
revenue account; these are no longer required, 
owing to the increased number of tank-engines em- 
ployed. Passenger train-mileago showed an increase 
during the past half-year of 239,951 miles ; this was 
mainly accounted for by improved train services 
between London, Liverpool, Manchester, Birkenhead, 
and Ireland, by improvements in local train services, 
and by the half-year having comprised an extra work- 
ing day. In carriage and wagon repairs there was a 
saving of 19,500/. A further reduction of 15,000/. 
was also effected in traffic expenses. The management 
of the London and North-Western Railway is doing 
all it can to encourage traders to use larger trucks for 
the carriage of coal; but they can only be used to a 
limited extent for the general merchandise traffic of the 
—- There are about 100,000 coal trucks running 
upon the London and North-Western Railway system 
which are owned by traders, a very small proportion of 
the coal traffic being carried in London and North-Wes- 
tern Railway trucks. It is, of course, impossible to com- 
pel traders to increase the carrying capacity of their 
trucks, or to alter their screens, weighing-machines, 
and other appliances ; all that can be done is to point 
out to them the many advantages attending the use 
of larger trucks ; it is hoped that 15-ton trucks will be 

radually introduced, not only for shipping, but also 
for household and manufacturing coal. The con- 
tractors will soon have completed some 30-ton coal- 
tips which were ordered some time ago for the Lon- 
don and North-Western Railway dock at Garston, 
where the bulk of the shipping coal carried is handled ; 
this will enable the management to deal with larger 
coal trucks. The London and North-Western Rail- 


way is also altering one of its lifts in London for 
such household coal as is being carried in 15-ton 
trucks. 


The traffic experience of the Great Northern Rail- 
way in the second half of 1904 may be summed up as 
follows :—Diminution in revenue, 40,0001; diminu- 
tion in expenditure, 23,0007. The ratio of workin 
expenses to the traffic receipts stood in the secon 
half of last year at 64.42 per cent., as compared with 
64.33 per cent. in the second half of 1903. The com- 
pany carried nearly 800,000 more passengers in its 
suburban district; but, on the other hand, it lost 
200,000 pomengess in Yorkshire and 70,000 in Not- 
tinghamshire in consequence of tram competition. 
The development and extension of tramway systems 
in Yorkshire and Nottinghamshire are still proceed- 
ing, and the traffic of the Great Northern Rail- 
way is falling off from the effects of this new 
competition. The receipts from season tickets fell 
off nearly 3400/. in the second half of last year. 
This is attributed to the issue of third-class season- 
tickets, which has had the effect of transferrin 
season-ticket passengers from second class to thi 
class, As — the proportions of passenger classes 
carried in the past half-year, first-class figured for 
2.21 r cent., as compared with 2.28 per cent. ; 
second-class for 2.97 per cent., as compared with 3.28 
per cent. ; and third-class for 94.82 per cent., as com- 
pared with 94.44 per cent. Merchandise traffic fell 
off 20,337/., but a reduction of 4607/. was effected in 
collection and delivery ex 
Railway has a considerable traffic in bricks, which are 
now manufactured _ a great scale at Peterborough ; 
the pg ae under this head fell off, however, nearly 
12,000/. last half-year. The receipts from the car- 


riage of grain declined 4000/., but 60007. more was 
earned from the carriage of potatoes. Mineral traffic 
showed a decrease of 91,000 tons, and a loss of 21,0000. 


mses. The Great Northern | * 





in receipts. This was explained, to some extent, by a 
decrease of 25,000 tons in the coal supplied to the 
Gas Light and Coke Company’s works at King’s Cross. 
The tonnage of minerals and goods combined showed 
a decrease of 284,000 tons in the second half of 1904, 
and a decrease in the receipts of 36,870/. This is ex- 
— by depression in the manufacturing districts of 

orkshire. The average train-mileage earnings of the 
company showed that ld. per mile less was earned in 
carrying passengers, while ld. per mile more was 
earned in carrying goods, the result was that upon 
the whole train-mileage there was a reduction of about 
7d. per mile upon ngers and goods. Maintenance 
of way cost 3388/. less than in the corresponding period 
of 1903. A charge of 20,000/. wasmade in the second half 
of 1903 in reduction of the permanent-way renewal sus- 
pense account, while no such charge was made in the 
second half of 1904. It was anticipated that when this 
account had been wiped out a considerable saving 
would appear, but it was necessary to give the engi- 
neer a little more latitude ; and, as a matter of fact, 
he expended 10,000/. more. The engineer would have 
shown a greater decrease had not some alterations 
been made at King’s Cross, as well as at Boston, while 
there was an outlay for a new site for creosoting 
sleepers. The expenditure for locomotive power 
showed a decrease of 15,000/. in the past half-year. 
There was an increase of 127,000 miles in passenger 
train-mileage, but a decrease of 191,000 miles in goods 
and mineral mileage. The number of new locomotives 
built to replace old ones, and charged to revenue 
account, during the past half-year’ was forty; this 
total included twenty of the largest type of express 
passenger engines and ten tank engines, designed for 
London suburban traffic. There was a decrease of 
13,2007. under the head of ‘‘ repairs and renewals.” The 
— in coal consumption was about 2000/. The quan- 
tity of coal consumed per mile run showed some increase, 
which considerably neutralised the effect of the reduc- 
tion in train-mileage. The expenditure incurred for 
the repair and renewal of trucks showed a decrease of 
8645/.; there was, however, an increase of 4294/. under 
the head of ‘‘ carriage repairs and renewals.” The out- 
lay attending the repair and renewal of trucks showed 
a decrease of 10,600)., and there was also a decrease 
of 2278/. in wagon-hire. Although there was a de- 
crease in the number of trucks rebuilt during the 
past half-year, a considerable increase was effected in 
carrying capacity. The company has now avail- 
able 362 15-ton trucks, which have replaced smaller 
trucks, and 211 of these have been rebuilt on revenue 
account. 

In traffic expenses there was a decrease of 1728/.; 
the reduction would have been more considerable 
but for heavy expenses which had to be incurred 
during the last two months of the year in consequence 
of the prevalence of fogs. The cost attending the 
employment of additional fog signalmen and deto- 
nators in the last two months of 1904 was 5000/. The 
directors are trying some mechanical means for placing 
detonators on rails, so as to minimise the dangers 
incurred by signalmen in foggy weather. 








Tue Unrren States Navy.—The Secretary of the 
United States Navy has finally arranged the distribution 
of certain armour-plate contracts between the Bethlehem, 
the Carnegie, and the Midvale Steel Companies. Under 
this arrangement, the Midvale rage sd as surrendered 
some 600 tons of armour-plate for which it entered into a 
contract in December, 1903, and it will be awarded about 
1000 tons, for which tenders were opened in January, 
1905. This arrangement is subject to certain conditions 
to be prescribed by the Secretary of the American Navy. 
The main feature of these conditions is that the new 
arrangements are to be revoked if, at the commencemcnt 
of March, 1906, it shall appear to the United States Navy 
Department that the Midvale Company is not in a posi- 
tion to furnish plates at the dates required, 





Nove. Metuop or Layixe Concretr.—Particulars 
are given in the Engineering Record of a concrete wall that 
has recent] m constructed in a rather unusual manner 
by Mr. J. Fr. Lyman, of Modesto, California. Between 
the framing forming the outer and inner faces of the wall, 
collapsible hollow cylinders somewhat less in diameter than 
the thickness of the wall were placed vertically at in- 
tervals, the cylinders tp previously been perforated 
with several Tobe. The object of this was to drain the 
water from the fresh concrete as the latter was placed 
round the cylinders. The concrete having been filled in 
round the cylinders, it was allowed to set during the 
night, and the water which had collected in the c linders 
was then pum out and the cylinders were withdrawn, 
the space which they occupied being filled with concrete. 
It is stated that the hollow cylinders contained from 2 in. 
to 6 in. of clear water at the end of from 10 to 12 hours, 
the water having drained from the concrete. The object 
in providing this extra drainage was to procure a more 
aathen set throughout the mass of the concrete. It 
appears that a large number of concrete structures have 
been built by Mr. Lyman > way, ocr mags — 

tes, waste weirs, drops, and highway bridges on a large 
Frrigation works. Conerete laid by this method is said 
to be unusually free from cracks and is very uniform in 
strength, 
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- any instant during the 10 seconds of closing, the abscissa | rate of about 12 per cent. each second d ing the first 
THE GOVERNING OF IMPULSE WHEELS. representing the Lime ¢, an sonben of the 10 seconds. ) | 4 seconds of the closing. 2 apap “ 

By Irvine P. Cuurcn, C.E.* This necessitates a ‘‘law of closing” shown by the ordi-| If, therefore, the wheel is not provided with a suffi- 


In view of a recent article by Professor Goodman, pub- 
lished in the London ENGINEERING (issue of November 4, 
1904), on the governing of impulse water-wheels, some 
further discussion of the matter has suggested itself to 
the present writer. The water for the wheel is supposed 
to be conveyed through a long supply-pipe terminating 
in a nozzle of some kind to form the “free jet.” When 
the “load” or resistance overcome by the wheel changes, 
the governing apparatus is supposed to act and to vary 
the size of the jet by the movement of a valve (or regulat- 
ing ‘‘needle,” it may be, of the Pelton or Doble type). 
If the valve were completely closed and with a fairly 
uniform motion, and the time so occupied (according to 
the researches of Joukowsky, of Moscow, of Rateau, 
Stodola, and others) were less than the result obtained 
by dividing twice the length of the supply-pipe by the 
velocity of sound in water, the compressibility and elasti- 
city of the water and the extensibility of the pipe itself 
would be brought into play, and a dangerous burstin 
pressure induced in the water in the pipe, unless relief- 
valves or a large overflow stand-pipe were provided. 

But with most installations these extreme conditions do 
not arise, and the increase of pressure in the pipe as due 
to the partial closing of the valve may be considered as 
mainly due to the interruption of the condition of 
“steady flow” or ‘‘ state of permanency ” of the water in 
the pipe; since the water tends to “‘ bank up,” as it were, 
at the base of the nozzle, and neither the elastic compres- 
sibility of the water, nor the distension of the pipe is 
brought into play to any appreciable extent. 

Now Professor man seems to have overlooked 
entirely this vital — in the problem—viz., that with a 
long cupply-pipe the hydraulic conditions are no longer 
those of ‘‘ steady flow” when the valve is in motion. The 
relations on which his analysis is based are evidently 
founded on the supposition that the flow is steady at all 
times during the motion of the valve, and must there- 
fore, in the opinion of the writer, be regarded as unsound 
for the purpose in hand, 

Theoretical investigations in this connection have been 
made by Mr. B. F. Latting and the present writer (Jour- 
nal of the Franklin Institute, April and May, 1890; 
Transactions of the Association of Civil Engineers of 
Cornell University, 1898, page 31), and were supplemented 
by experiments conducted by Mr. Latting, at Ithaca, 
N.Y., in 1894. In these investigations fluid friction was 
considered. Mr. Latting’s experiments were made with 
a pipe 8 in. in diameter and 2395 ft. in length, leading 
out from a large stand-pipe and fitted at the lower ex- 
tremity, 302 ft. below the surface of the water in the 
stand-pipe, with a nozzle, the jet from which was round 
and 2 in. in diameter when its valve was fully open 
(crescent-shaped at other stages). These experiments 
afforded a fair confirmation of the theoretical treatment. 

The whole time of closing the valve was 25 seconds 
(after a steady flow had once been inaugurated). The 
“law of closing,” or rate at which the size of jet was 
diminished, was not far from uniform, but was made to 
follow a definite relation, which lent simplicity to the 
mathematical theory. As already stated, the static head 
was 302 ft., corresponding to a pressure of 131 1b. per 
square inch (above the abineghene, The pressure in the 

-in. pipe near the nozzle during the preliminary steady 
flow was 107 lb. per square inch, and at the end of the 
time of closing of the valve had risen to its maximum 
of 143 lb. (theory giving 139 1b.). In a second experi- 
ment the final pressure was 1441b. According to Pro- 
fessor Goodman’s treatment of the problem, the final 
pressure would not exceed the static pressure. 

The pipe was made available for Mr. Latting’s pur- 
~ through the kindness of the officers of the Ithaca 

Vater Works Company ; but owing to the limited time in 
which it could be used, only two experiments were made. 
The results of experiment gave a fair confirmation of the 
theory, when the difficulties encountered are considered ; 
among which was that of a proper control of the motion 
of the valve to make it nett with the prescribed ‘law 
of closing.” This special ‘law of closing” was of such a 
nature as to cause the velocity of the water in the supply- 
Pipe to be uniformly retarded, the strict securing of 
which would have necessitated an instantaneous move- 
ment of the valve at the very outset through a small 
finite portion of its range. Of course, this could only be 
approximated to; and for this reason, since the motion 
of the valve had therefore to be a trifle quicker than theory 
required in the latter part of the time of closing, the 
final pressure doubtless reached a slightly higher figure. 

It may be of interest to present, with the aid of a dia- 
gram (permission to reproduce which has been given by 
the Association of Civil Engineers of Cornell University, 
from their Transactions, page 41, 1898), the theoretical 
results obtained in a case whiee the data do not differ 
very greatly from those in Mr. Latting’s experiments, 

ut one in which the retardation (or negative accelera- 
tion) of the water in the supply-pipe is gradually and 
uniformly increased from a zero value (which it has for 
the preliminary steady flow) at such a rate that at the 
end of 10 seconds the valve is entirely closed, and the 
velocity in the pipe zero—viz. :— 
neength of supply- pipe, 3220 ft.; diameter, 8 in. ; 

ead from reservoir surface to nozzle, 300 ft.; size of 
round jet issuing from nozzle, 2 in. in diameter during 
steady flow and at the beginning of motion of valve; 
valve to be closed in 10 seconds, and to be so con- 
trolled in its movement that the reduction of velocity of 
= in pipe shall be proportional to the square of the 
ime. (See curve U B* in diagram ; parabols, vertex at 
- The ordinate represents the velocity u in the pipe at 


* Engineering Record (New York), Febrvary 25, 1908. 





nate x of the curve X B. For example, at the end of the 
fourth second « = 0.646 of its initial value z) = X O—i.e., 
the sectional area of the jetis, at the end of the fourth 
second, 0.646 of its original value (or area of a 2-in. 
circle). Use being made of Fanning’s table of values for 
the coefficient. of fluid friction for clean cast-iron pipes, 
the velocity of steady flow in the pipe when the valve is 
fully o is found to be up = 6.4 ft. per second, repre- 
sented by U O in the diagram, and the pressure-head at the 
end of the pipe near nozzle(at a point m, however, where the 
diameter 1s the full 8 in.) to be 225.8 ft. above the atmo- 
sphere (the static head is 300 ft. at that point). The 
curve P P’ shows by the variation in its ordinate the 
increase of pressure-head at m (above the atmosphere) 
during the 10 seconds of closing, from its initial value of 
225.8 ft. to its final and maximum value of 427 ft. This 
final value is seen to ba almost double that obtaining 
ey flow, and some 42 per cent. in excess of the 
static head 

The velocity v of the water in the jet itself (see ordi- 
nate of the curve VV’) is seen to increase s ily from 
its initial value, which is vy = 102 ft. per second (same as 
during the preliminary steady flow), the jet being then 
2 in. in diameter, to a final maximum of 165.8 it. per 
second. 

Of course, the quantity of water flowing per second 
(Q cubic feet per second, proportional to the product 
x v) decreases with the progressive closing of the valve; 
but the “‘ kinetic power ” of the jet—that is, the quantity 
(mass per second) x v? + 2, which is proportional to Q v? 
or x »—on being computed and plotted for several points, 
is seen to give ordinates of a curve K K', whose maximum 
ordinate is reached at about 44 seconds from the start. 
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Properties of Water Jets 


(arss) 


If, then, the object of partially closing the valve were to 
decrease the kinetic power of the jet, it is evident that 
the very contrary effect is produced during the first 
7 seconds in the present case. 

It is worth while, however, to look more minutely 
into the action of the jet on an impulse wheel during the 
closing of the valve, with the present data. Let us sup- 


that an impulse wheel has been utilising the jet |p 


- we the preliminary steady flow. During steady flow, 
the motion of the wheel —. uniform, the buckets 
having a velocity of one-half v9, the tangential force P lb. 
of the water on the rim of the wheel has a moment about 
the shaft of wheel equal, of course, to that of the resist- 
ance R Ib. (acting at the rim of a pulley keyed upon the 
same shaft). Let R now diminish in value, so that the 
governor acts and the valve ins to close in accordance 
with the law now considered. How will the value of the 
force P be affected during the firat 3 or 4 seconds? If 
the wheel is not to ‘‘speed up,” P should diminish as 
well as R, and in the same ratio, or the equilibrium of 
moments will be destroyed. ~ 
According to the mechanics of an angele wheel P is 
roportional to Q(v — v'), where v' is the velucity of the 


pucket — 4.€., 
P=Crv(v-v'). 


where C is a constant. 
At the beginning of the valve’s motion P has a value 


Py = Cary % (% -* ) (2) 


and let us poppe that the wheel is provided with such 
a massive flywheel that the velocity of the buckets will 
not differ materially from 7) + 2 during the first 3 or 4 
seconds. Then the value of P at any time during the 
first 3 or 4 seconds will be expressed by the equation 

(3) 


P =C2ev(v — 0.5%) 


Now, by inspection of the curves for « and », it is evi- 
dent that om S first 3 or 4 seconds the ae 
increase in v is about equal to the percentage decrease in 
x, so that the product z v is diminishing very slowly ; 
hence, as to whether P is very different from P, during 
this early part of the closing depends mainly on a com- 
parison between the factors (v — 0.579) and (vp) —0.5 v9). 
An inspection of the diagram shows roughly that the 
former factor at the end of the fourth second is some 50 
per cent. in excess of the latter, and we may therefore 
conclude that the working force P is increasing at the 


(1) 


ciently massive flywheel, it will certainly ‘‘speed up” 
during the first part of the time of closing ; probably 
during the first three-quarters of it. We are therefore 
led to the conclusion that without such a flywheel an 
impulse wheel under the above circumstances would 
‘“‘speed up” as a result of the action of the governor, 
instead of maintaining a fairly uniform velocity ; unless, 
as previously intimated, relief-valves (or an open stand- 
pipe or air-vessel) are provided to prevent any harmful 
rise of pressure at the end of the “ 

With this latter provision the flow in the pipe would 
not vary much from a condition of ‘‘steady flow” during 
a pean closing of the valve; and the motion of the 
valve, while anene a diminution in z, would at the 
same time cause a decrease in P, v remaining approxi- 
mately constant. 








LAUNCHES AND TRIAL TRIPS. 
Messrs. John Reid and Co., Limited, Whiteinch, 
launched on Tuesday, the 7th inst., the steel twin-screw 
steamer Emilia, 215 ft. in length, which has built 
by them to the order of Messrs. Pile and Co., 34, Great 
St. Helens, London, for Mr. Barthe, of Buenos Ayres and 


Posadas. The engines will be fitted by Messrs. Muir and 
Houston, Limited, Harbour Engine Works, Kinning 
Park, Glasgow. 


On Thursday, the 9th inst., Messrs. R. Craggs and 
—_ Limited, launched from their Tees dockyard, 
Middlesbrough, the Euston, a steel cargo steamer, 340 ft. 
long, 47 ft. beam, 27 ft. 3in. depth, moulded, which is 
being built under special survey to take Lloyd’s highest 
class. The machinery will be fitted by Messrs. Blair and 
Co., Limited, of Stockton-on-Tees, and will have cylin- 
ders 25 in., 41 in., and 67 in. in diameter, with a stroke 
of 45 in.; steam being \ eo by two large single-endcd 
boilers working at 180 1b. pressure to the equare inch. 
The vessel is being built to the order of Messrs. Webster 
and Barraclough, of West Hartlepool. 

There was launched from the a gu of Messrs. 
Cochrane and Sons, shipbuilders, Selby, on Thursday, 
the 9th inst., a steel screw trawler, the Vesta. Her 

rincipal dimensions are :— Length, 123 ft. 6 in.; breadth, 
bo ft.; depth of hold, 11 ft. 6in. She has been built to 
the order of the Grimsby Atlas Steam Fishing apy el 
Limited (Messrs. Letten Brothers), Grimsby, and is being 
fitted with powerful triple-expansion engines by Messrs. 
Charles D. Holmes and Co., of Hull. 


On Thursday, the 9th inst., the launch took place from 
the yard of Messrs. R. Williamson and Son, Workington, 
of the steel screw steamer Queenie, which has been built 
to the highest class at Lloyd’s for Messrs. Alfred H. 
Keep, Limited, London. The principal dimensions 
are :—Length between perpendiculars, 134 ft. 9 in.; 
breadth, 23 ft. 10in.; depth, moulded, 10 ft. 9in. She 
is designed to carry about 400 tons dead-weight. The 
engines are to be supplied by Messrs. Roes and Duncan, 
Govan, and are of the compound surface-condensing type, 
having cylinders 18 in. and 36 in. in diameter, with a 
stroke of 24 in., steam being enpptied by a cylindrical 
= 12 ft. by 10 ft., working at a presssure of 
1 > 





Messrs. Charles Connell and Co., Limited, Scotstoun, 
launched on Saturday, the 11th inst., a steel screw 
steamer for Messrs. Royden and Wilson, Live 1. 
he dimensions of the vessel are:—Length, 377 ft.; 
breadth, 49 ft. 6in.; depth, 28 ft. 9in.; with a gross 
tonnage of about 4200 tons. The engines and boilers are 
being fitted by Messrs. Dunsmuir and Jackson, Limited, 
Govan. The vessel was named Inverclyde. 


Messrs. William Denny and Brothers, Dumbarton. 
launched, on Saturday, the 11th inst., another turbine- 
propsied steamer, one of two for the South-Eastern and 

hatham Railway Company. These new vessels are 

similar to the Queen, completed in 1903, but in 
etails a number of improvements have been 
made, partly suggested by experience with the Queen 
and partly as a result of the builders’ experience of 
turbine vessels, the Onward, launched on the 11th inst , 
being the twelfth of this type constructed by them. The 
Onward, like her sister-ship the Invicta, now nearing the 
launching stage, is 310 ft. long, with a moulded breadth 
of 40 ft., and a depth of 24 ft. 6 in. to the awning deck, 
which extends from stem to stern. In large deck-houses 
on this deck there are a number of special cabins pro- 
vided for first-class sengers. There is a long pro- 
menade deck oqtenting out to the ship’s sides. This 
shelters the awning deck in rough weather, On the main 
deck there is a large apartment for the exclusive use of 
first-class lady passengers. Immediately below is the 
gentlemen’s sleeping saloon, and abaft of this is the 
restaurant. The second-class accommodation is situated 
aft, the ladies’ cabin being in a large deck-house on the 
awning deck. The gentlemen’s accommodation is on the 
lower deck, and consists of comfortably upholstered sofa 
beds for the night service. A large open space is also 
provided on the main deck as a shelter during the day- 
time. For convenience in canting and backing, the vessel 
is fitted with a large bow rudder. The propelling ma- 
chinery consists of three turbines, each driving a separate 
shaft and propeller. The turbines are being constructed 
by the Parsons Marine Steam-Turbine Company, Walls- 
end-on-Tyne. The rest of the machinery, including the 
boilers, is being eupplicd by Messrs. Denny and Co., 
Dumbarton. 
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CATALOGUES. 


V. Labvigmen Uf Cebeakoaen wees Loken nets woe 
. Ludvigsen, whose on its are 
Messrs. Fuller, Macleod, and Co.. Limited, Norfolk 
House, Laurénce Pountney Hill, E.C., their dry-cell 
illustrated catélogue. 

Messrs. Pfeil and Co., 145 to 157, St. John-street, 
Clerkenwell, E.C., inform us that their new ises are 
completed, and send us a pamphlet illustrating their 
machine-tool show-rooms. 

Messrs. Siemens Brothers and Co., Limited, York 
Mansions, York-street, S.W., have issued a pamphlet 
illustrating their electrical equipments for cranes and 
capstans. Besides the views showing the ee ay Fone 
sapplied, the pamphlet contains diagrams and tables of 
the Siemens motors, controllers, switches, &c., applicable 
to hoisting and hauling machinery. 

Ice-making and refrigerating installations form the 
subject of a book recently publi by the Haslam 
Foundry and Engineering pany, Limited, of Derby. 
This describes the ammonia ng miming refrigerating 
machinery built by the company for use on land ; also 
their special ammonia condensers and the various methods 
they follow for re-cooling condensing water, &c. 
information and advice on insulation are also given. 

The illustrated catalogue recently issued ty Messrs. 
Davies, Kent, and Stewart, Limited, 17, Berners-street, 
W.., gives complete lists and prices of their electric fittin 
and accessories for lighting, ringing signals, and so forth. 

We have received from the Pearson Fire-Alarm, 
Limited, 62, King William-street, E.C., a pamphlet in 
which are shown the various buildings and establishments 
throughout the country fitted up with their fire-alarm 
system. 

The Speedwell Motor and Engineering Company, 
Limited, 151, Knightsbridge, 8.W.. have sent us a copy 
of their motor-car catalogue. The prices range from 
125 guineas for their six-horse-power, one cylinder, two- 
8 . two-seat car to 595. for their 25-horse-power, four- 
cylinder, four-speed, five-seat car. These are “‘ popular 
prices,” and the testimenials given by the company show 
that their cars have met with success. The seven types 
built are illustrated in the catalogue. 

ormers form the subject of a handsome pam- 
phlet, bulletin No. 10, issued last month by the Brush 
Electrical Engineering Company, Limited. Various 
p in manufacture of the transformers are 
illustrated and described, and tables give the output, 
efficiency, prices, &c., of the various sizes built for lighting 
and power. 
The Sturtevant Engineering Company, Limited, 147, 
Ye ag Victoria-street, E.C., have sent us a card showing 
their ‘‘ Igranic” starting-switches. 

Messrs. Bayliss, Jones, and Bayliss, Limited, of Wol- 
verhampton, — Ty peeks illustrating and de- 
scribing their helicoid lock-nuts. The locking efficiency 
of these nuts is now established; they are made in a 
number of different sizes, and can be supplied to French 
standard threads when required. 








Gas v. Exxcrricity.—Mr, G. Lamb, lamp-inspector of 
the Newcastle Town Council, has reported upon the 
relative cost of public gas and electric lamps in that town. 
Mr. Lamb returns the annual cost per 10-ampere arc lamp 
at 1.03d. per lamp-hour, and that of a high-pressure gas 
lamp at 0.70d. per lamp-hour. 





' Testa PotypHase System.—In an action recently 
brought by the Westinghouse Electrical Manufacturing 
Company against the National Electric Company, for 
infringement of the Tesla Patents Nos. 381,968, 381,969, 
382,280, and 382,281, issued on May 1, 1888, Judge 
Seamen = judgment in favour of the plaintiff com- 
pany. e alleged infringements were contained in a 
synchronous motor and an alternating-current polyphase 
generator built by the National Electric Company. 
Newcasti_e Extxcrric Suppty.—The seventeenth ordi- 
dary meeting of the Newcastle-upon-Tyne Electric Supply 
Company, Limited, was held on Thursday, the 2nd inst., 
at Newcastle, Mr. J. T. Merz presiding. e chairman 
said the company had made considerable progress during 
the past year. The units sold amounted to 17,132,153, 
as against 9,033,625 units in 1903. The larger portion of 
these units was supplied for power purposes ; but he was 
glad to say there had also been an increase in the supply 
of units for lighting purposes of 104 per cent. The cost 
had experienced a reduction which Co wap nearly one- 
fifth of a yma The total revenue of the company had 
been 108, 9572., an increase of 32,345/. over last year, and the 
gross profits had been 61,440/., as against 42,5677. for the 
year before, and 26, 552/. the yearbefore that. In two years 
the gross profits of the company had more than doubled. 
The capital éxpenditure duritg the past year had been 
124,242/., and this represented outlay incurred in com- 
pleting & new power-station a: Carville, as well as other 
evelopments in the company’s area. The company. by an 
——— with the Northern Counties Electricity Supply 


pany, in - its territory over the ter 
part of South Northumberland up to Blyth, with | the 
exclusion only of the 


e Tynemouth district and that jon 
of Newcastle in which they had the right to supply elec- 
tricity, but which at present was adequately =. by 
the Newcastle District Lighting Company.  com- 
peny’s customers had increased from 2460 last year to 
: at present. As to depreciation and reserve, the 
directors had written off 6000/. from revenue, and had 


transferred from the reserve account to the deprecia- 
tion account 25,000/., which left the reserve account 
standing at 21,255/.,. and 
131, 0002, 


the depreciation account at 





THE RENARD AUTOMOBILE ROAD 
TRAINS. 


VeuiciEs on the Renard system, but containing a 
number of modifications and novel features, are now 
being put forward. The inventor, Colonel Renard, 
and the builder, Mr. E. Surcouf, claim that their new 
method of transport and ——, as now con- 
structed by them, is ready for efficient service. Much 
doubtfulness, however, still prevails generally as to 
this, and it is believed that the extensive ing 
and consequent loss of efficiency cannot but lead to 
unsatisfactory com tive results. Both the in- 
ventor and builder have been busy during the past 
year in designing and testing various component 
mechanical parts, and this fact would lead one to 
believe that their first automobile train required 
rather numerous modifications. They have recently 
constructed a train for goods transport for a la 
butter works in Normandy; a passenger service by 
omnibus trains is also being arranged between Dieppe 
and Tréport. The Spanish War Ministry has also 
ordered several military trains from the Surcouf 
Works, Rue Belleville, Billancourt. 

The motor carried by the automobile in front of a 
train is of 50 horse-power ; this power is only partly 
utilised for propelling the automobile, the balance is 
| transmitted by Tointed shafts and gearing to a drivin 
'axle in each of the vehicles forming a train. Eac 
| vehicle with its full load weighs 2.5 to 3 tons, the load 
being carried on two axles, a recent innovation ex- 
cepted, ‘which we shall refer to presently. The loco- 
motor (this, it should be remarked, is not a tractor in 








runs, and it is necessary to reckon upon ients of 
npews 1 in 20 as an average. The Lo car should 

capable of mastering all gradients without being 
broken up, but, as stated above, the gradients largely 
reduce either the total weight of a Renard train, or 
its speed. Gradients of 1 in 10 are infrequent, ex- 
cept in mountainous districts; others of 1 in 12 to 
1 in 14 are much less infrequent, while those of | in 
16 and 20 are often met with. 

The dead-weight of the rolling-stock is a matter of 
great importance. We have given above the weights 
which the builders have arrived at for the chdssis 
and the automobile; the former have necessarily 
to be fitted with a body which, though as light in 
design as ible, must necessarily be of sufficient 
strength for the duty it has to fulfil. The following 
are the data given by the builders with regard to this 

rt of their vehicles :—-They are of opinion that the 

y of ee truck capable of carrying 1.5 tons, 
and even 2 tons, need not weigh more than 220 |b. 
This appears a low figure. The body of a closed goods 
truck (a certainly preferable type of truck for goods 
transport on roads) would not weigh above 550 Ib.; 
that of a passenger car with transverse seats and side 
awnings, seating fourteen to eighteen ngers, weighs 
5 ewt. to8 ewt. The omnibus type of body would weigh 
only about 12 cwt. On a train consisting of the auto- 
mobile weighing 2 tons, and five goods trucks weighing 
each, the chdsais 1455 Ib. , and the body 2201b., the total 
dead-weight, in the estimation of the builders, would be 
5.8 tons. Each truck, they say, would carry 2 tons, 





equal to a total paying load of 10 tons, and to a total 
train load of 15.8 tons. 


A train thus made up runs, 








the full sense of the word) weighs 2 tons in working 
order. The chdssis, of pressed steel, is of the following 
dimensions :— 


Length ... is bas . 4.78 m. (15ft.8 in.) 
Outside width ... ‘e ep er ee Eee 
istance between wheels at 
tread ... a fae. £4 4. ' 
Diameter of wheels 0.80 ,,(0,, 314,, 


The wheels are fitted with solid india-rubber tyres 
The petrol motor has four cylinders. The vehicles 
forming the train have also a pressed-steel chdssis, the 
principal dimensions of which are as follow :— 


Length ... ... 4.24 m. (13 ft. 11 in.) 
Width ... io iF ais is eS a Beye 
Distance between wheels at 

ti ve ous tap oo elt (44-88% 
Diameter of wheéls 0.80 ,, o» Sle 5, 


The vehicle wheels are fitted with iron tyres 90 
millimetres (34 in.) in width, but for these also solid 
india-rubber tyres can used. The chdssis alone 
weighs 1455 1b., and the paying load carried can 
amount to 1.5 ton, or 2 tons maximum. 
Messrs. Renard and Surcouf have made trials with 
trains formed. with the above rolling-stock, and they 
have arrived at figures of efficiency which they state 
are absolutely exact. Taking a coefficient of rolling 
friction of 0.025, and an efficiency of 50 per cent. at 
the wheel rims, as the basis of the trials they have 
carried out, they find that the 50-horse-power motor 
can deal with a total train-load of 67.6 tons on a level 
and at a speed of 4 kilometres (2.49 miles) per hour. 
Over a gradient of 1 in 100, the total load (auto- 
mobile, vehicles, and paying load) would be 48 tons 
for the same speed. It would be 37.7 tons overa 
ope of 1 in 50 ; 30.6 tons over a gradient of 1 in 
.3; 26 tons for ] in 25, and 22.5 tons for 1 in 20. 
Over a gradient of 1 in 10 the total load would rue f be 
13.6 tons. In the same way, the weight of the train-load 
would rapidly decrease were a greater speed to be re- 
quired. It would only be 45 tons for a speed of 6 kilo- 
metres (3.73 miles) per hour ; 33.7 tons for 8 kilometres 
(4.98 miles) ; 27 tons for 10 kilometres (6.22 miles) ; 
19.3 tons for 14 kilometres (8.7 miles); 15 tons for 
18 kilometres (11.2 miles), and 13.4 tons for 20 kilo- 
metres (12.45 miles). The latter is the limit at which 
the builders have concluded their tabular statements. 
It appears to us not only a limit they will not exceed, 
but one which they will never reach. 
Level roads are ideal ones which are practically 











they state, at a speed exceeding 17 kilometres (10.58 
miles) on a level, and at a speed of about 6 kilometres 
(3.73 miles) over gradients of 1 in 20. They are of 
opinion that over average roads, where the gradients 
would not exceed 1 in 100, the speed would be main- 
tained at about 12 kilometres (7.48 miles), giving per 
hour 120 paying ton-kilometres (74.8 ton-miles). If 
the petrol consumption be reckoned at 0.400 cubic 
decimetre (0.7 pint) per horse-power-hour, the motor 
will require 20 litres (4.4 gallons) per hour when 
working under full load. Petrol in France costs 
35 centimes per litre (about 2d. per pint), the 120 
paying ton-kilometres would cost, for petrol, 7 francs 
per hour (5s. 9d.), equal to 5.83 centimes per ton-kilo- 
metre (0.94d. per ton mile). 

From the traffic point of view alone, the system 
would appear to have before it but a limited future. 
On the other hand, the first cost of the rolling-stock 
is a high one; this latter consideration has led the 
builders to endeavour to combine lightness with a 
high carrying capacity, and to make a trial with 
six-wheel cars, with which they hope to increase 
the paying load in a large measure. Mr. Surcouf 
estimates that the six-wheel chdssis will reduce the 
number of cars in a train by about half; the result 
would be a reduction in first cost, interest and sinking 
fund, an improved proportion between the train weight 
and paying load, less gearing, and a better mechanical 
efficiency. The six-wheel chdssis is stated to weigh 
2975 Ib., as against 1455 Ib. weight of the four-wheel 
one. The six-wheel car would carry a paying load of 
3.5 tons, while the maximum paying load for the four- 
wheel cars has been stated to reach 2 tons. It is 
difficult, therefore, to see where the saving would 
come in. ; 

We reproduce above a view of the six-wheel chdssis. 
A train formed of three six-wheel cars, carrying be- 
tween 10 and 12 tons, is not much longer than one 
with three four-wheel cars and carrying only 6 tons. 
The new chdssis carries 24 passengers. Colonel Renard 
has abandoned the transmission mechanism which 
consisted solely of shafting with universal joints and 
toothed-wheel gearing, and now uses partly chain- 
wheel transmission. The coupling-rods of @ car 
are fitted to the third axle of the preceding car, instead 
of to the chdssis, as formerly. The wheels and axles are 
suspended as shown, and can play independently one 
of ‘the other ; no shocks are transmitted to the chassis. 
It will be interesting to follow the results given by 





hardly ever met with- in -most countries and for long 





the system in actual service. 
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a ee PATENT 


ComPiLep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RESENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 


The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&ec., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 

ELECTRICAL APPARATUS. 

3935. The Seacombe Pressed Brick and Tile 
Works, Limited, W. H. Wilson and F. P. J Sea- 
combe, Cheshire. Cable Troughs or Conduits. 
(6 Figs.) February 17, 1904.—This invention has reference to 
the manufacture of earthenware or terra-cotta troughs or con- 
duits for electric cables. The trough or conduit is made by ex- 
truding the clay or terra cotta through dies, and according to 
this invention the body and cover or ions are made in one 
as they are expressed from the dies, then, su uently, the 
upper part which is to form the cover or lid is cut off by a wire 
as the moulded conduit or is pressed out. The ends of the 
troughs or conduits are provided on each side with projecting 
portions b and recesses, so that at the meeting ends of the ad- 
jacent conduits oe interlock, and when laid cannot move apart 
by the settling of the earth under them, or move independently 
horizontally. The form of the trough or conduit as it comes from 
the press or machine is that generally of a rectangular figure, 
with an aperture through it, the roof part o of which will be on 
the level at which, in the finished article, the upper edges of 
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the body a come ; and on the upper part or outside of the upper 
part o is a raised or projecting ledge or ledges p. which, when the 
cover or cap portion is cut off, form the inside of the cover 
or lid, and fits in the upper part of the body a to hold it properly 
in position. If the lids be arran to break joint with the 
bodies, as is shown in Fig. 3, the } p onits underside will pre- 
vent the conduits shifting sideways. Consequently, with the 
horizontal locking above referred to, by the projecting parts b 
and recesses, they cannot become separately displa or out 
.of line in any direction. The troughing or conduit shown is 
constructed and arranged to hold a single cable. When con- 
structed to hold a plurality of cables, partitions, which come 
between the cables, may be provided. After the cables are laid 
in position, they are encased in waterproof and insulating 
material, such as bitumen, by pouring it into the trough or con- 
duit, either with the lids on, through holes in them, or before 
they are put on, In some cases lateral projections e are pro- 
vided on the bottom of the trough or conduit, on which the cable 
rests, or longitudinal projections may be provided for this pur- 
pose. (Accepted December 30, 1904.) 


2152. J. Rasch G. C. and the United 
Alkali Company, ted, Liverpool. Electrolytic 
Cells. (2 Fis.) January 28, 1904.—This invention relates to 
cells for use in the production of metallic sodium or other alkali 
metal by the electrolysis of compounds or alloys of sodium or of 
other alkali metal—such, for instance, as for the production of 
metallic sodium from an alloy of lead and sodium acting as the 
anode, with fused caustic soda as the electrolyte. The bottom of 
the cell forms a circular well A for the sodium-lead alloy, which 
enters at a, the denuded lead leaving at a?. The upper part of 
the well A is surrounded by a recess ) formed by an extension of 
the well and a part b2 outward thereof extending upwards to 
some considerable distance. The upper part or cover of the cell 
is formed with a depending circular lip ¢, which dips into the 
recess b, so as to form a lute, the upper part being formed with an 
outer circular wall c?, constituting an extension of this lip, and 
with an inner circular wall c? which surrounds the upper part 
of the cathode D, the outer and inner walls c?, c? being connected 
by a conical part c+ forming the crown of the cell or space for 
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the electrolyte. ® is an opening for the introduction of a thermo- 
meter. The inner wall c? forms a circular space, into which the 
cathode D is introd d, th t being provided with a 
flange d at top which hermetically closes the annular space ¢ 
between itself and the inner wall c3, side openings being made 
in the cathode D, giving communication between the annular 
Space éand asecond annular space f between the inside walls of 
the cathode D and an annular diaphragm G depending from the 
top of the cathode, the second annular space f being also her- 
n<tically closed at top by the flange, the lower end of the dia- 
phragm G dipping into the molten metallic sodium which is in 
the lower part of the hollow cathode D. The cathode may have 
nickel pole-pieces H bolted to its lower end and extending radi- 





ally above the sodium-lead alloy. The molten caustic soda form- | 
ing the electrolyte is contained within the annular space i between | 
2 and c2 of the lower and upper parts, which may | 


th e outer walls 
pd ~ by any suitable cement, such as Sellar’s cement, and fills 
._ © lute around the well A containing the sodium-lead alloy and the 

pace j within the cell above the said alloy, and covers the lower 
portion of the cathode D, and the metallic sodium, on electro- 





lysis, rises in the electrolyte and passes up the annular space ¢ 
between the inner wall c* of the cell and the upper part of the 
cathode D, and passes through the side openings in the cathode 
D, down the annular between its inner side and the 
internally surrounding diaphragm G, and deposits in the bottom 
of the hollow cathode D, from which it can be removed, or can 
pass away automatically as it accumulates. The electric con- 
nections for the current can be made in the usual or any suitable 
way. The dotted line at & indicates the level of the sodium-lead 
anode, that at 7 the level of the electrolyte, that at m the level 
of overflow of the separated alkali metal, and that at n indicates 


| g, g are coiled, and the shaft e!, the drums J}, f) upon which the 
ropes 9, wy — The shafts . el are rotated by electric 
mo! , 4) through worm-gearing, the motors being adapted to 
be independently or simultaneously driven, so that either shaft 
can be operated independently of the other, or both together. i 
is the furnace, which is provided with a cover j connected to a 
| flue-pipe k&. The cover is designed to be moved away from the 
| furnace when the latter is to be lifted. The furnace is provided 
| with eyes or pins / on an axis ng transversely through or 
approximately through the spout, and below these eyes or pins 
| 4, at the lower part of the furnace, corresponding pins n, n are 


the alkali metal in the bottom of the hollow cathode. The | fixed 


opening at c is connected by means of J pen to a lute, and is for 
the purpose of allowing of the escape o' any which may be 
formed, and accumulate in the space with which the said opening 
communicates. (Accepted December 31, 1904.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4386. F.R. Kilburn, London. Carburettors. 
(8 Figs.] February 27, 1904.—The object of this invention is to 
a ide improved means for justing the Lm ag of air 
introduced into the carburettor with the speed 
of the motor. a is the shell or yp fe the carburettor 
nr the air-chamber } and the carburetting chamber c, 


the air- ber Lb being provided with a series of holes d 
for the admission of air. e is the nozzle which the 
petrol is delivered, and f is the tube slid on the nozzle 


and having a check-valve g, which, when in its normal posi- 
tion, nearly closes the ae or neck A between the air and 
vaporising chambers. e tube f has in it a series of holes for 
admitting a certain proportion of air to pick off the petrol from 
the nozzle. i is a spring which bears against the tube / and serves 
to retain the latter in its normal tion, the ee es its 
thrust from a disc or plate j carried in a cross-bar & in a sleeve /, 
which is adjustable in the vaporising chamber and secured by 
screws m ; the stem of the disc or plate j is itself adjustable in 
the cross-bar k for the pressure of the spring ¢. 
this arrangement, when the motor or is running below a 
certain speed, the suction action of the piston is not sufficient to 
slide the tube f with the check-valve upon the nozzle ¢ against 








Fare) 


the action of the spring i, so that very little air passes through 
the passage h ; when, however, the speed rises above this limit, 
the suction increases, and the tube / carrying the check-valve is 
slid upon the nozzle, so as to enlarge the area of the direct 
between the air chamber / and the vaporising chamber c, whereby 
a larger proportion of pure air is mixed with the vapour. » (Fig. 2) 
is the nipple, having a number of holes n!, with which the nozzle e 
is sometimes provided, and which is preferably adapted to slide 
in the nozzle under the suction of the engine piston, so that as 
the suction increases in power the level of the nozzle is raised, 
whereby less petrol is carried into the vaporiser than when the 
nipple is at a lower level. The nipple may be independently 
mounted in the nozzle, as shown in §: 2, a screw o projecting 
into a slot ol in the nipple, serving to limit the motion of the 
nipple, or the nipple may be attached to the sliding tube /, so as 
to move with it. The disc j in the vaporising chamber is advan- 

usly formed with a series of corrugations, so that as the 
mixture of air and vapour impinges against it, it will be more or 
less vaporised or broken up. The vaporiser is advantageously 
surrounded by a passage r, into which are led the products of 
combustion from the motor, so as to maintain the carburettor at 
a suitable temperature. (Accepted December 31, 1904.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


27,923. The Morgan Crucible Company, saentted, 
London. Ferunce an 


and C. W. Spiers, 

Ladle-Tilting M . (3 Figs.] December 19, 1903. 
—This invention has for its object to provide improved means for 
tipping or operating portable furnaces, iron foundry ladles, or 
other receptacles for containing material that requires to be 
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poured from them into other receptacles. According to this 
invention, there is provided a platform a suspended from a carriage 
b designed to run upon a crane-arm or traveller c, the platform 
a being suspended from a turntable d, so that it can be turned 
relatively thereto. In brackets on this platform are mounted two 
shafts ¢, e!, the shaft ¢ carrying two drums /, /, upon which ropes 





th | tages and disadvantages in 


xed. In connection with the pins n, n are fixed segments 0, o 
having a radius equal to the distance between the pins / and n, 
the segments being so fixed that their centres are on the line 
passing through the pins /,/. The ropes g, g are carried round 
the segments 0, o and fixed to the pins n, n, and the ropes g!, g! 
are connected to the pins /, 1, With this arrangement it will 
understood that when both motors A, h! are driven simultaneously, 
the furnace will be lifted and maintain its vertical position ; but 
that when the motor A is driven to wind up the ropes g, g, or the 
motor A! to lower the ropes g!, g!, that the furnace will & tipped 
upon the axis passing through the pins l,1. This arrangement 
permits of bringing the ut of the furnace into close proximity 
pda To ny bed ne g = ti me hanem —nowe 
a) ly mo ie spou mounting of the carriage 
upon a crane or traveller c and adapting the platform a to turn 
upon the car permits of moving the furnace to any red 
— and turning it to any position according to the position of 

he mould to be poured. (Accepted December 30, 1904.) 


MOTOR ROAD VEHICLES, 


1979, F. R. Simms, Kilburn, London. Chassis. 
(3 Fizs.] January 26, 1904.—This invention relates to improve- 
ments in frames or chassis for motor road vehicles. Such frames 
or chassis are now very generally made of armoured wood or of 
pressed steel, each of these types of frame possessing both advan- 

Jigen The object of this invention 

is to produce a frame which, whilst obviating the disadvantages 
by each of the above types of frame, shall at the same 

time unite the advantages of both. To this end a frame of wood 
is provided in the usual manner, but in lieu of armouring the 
same with a flitch-plate frame to which the false chassis is 
attached by brackets, use is made of a frame, preferably of sheet 
steel, which forms both the a and the false chassis, the 
frame being rolled from a strip of sheet metal to the requisite 


Fig.t 
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shape and bolted to the wooden frame in the usual manner. The 
improved frame, in addition to possessing the advantages of the 
wood and pressed-steel frames, also forms a protection for the 
motor and accessories from dust. a represents the wooden frame, 
which is of ordinary construction ; ) represents the frame, which 
is rolled from a strip of sheet-metal, preferably steel, so as to form 
the flitch frame, which partialiy encases the wooden frame a in the 
usual manner, and also the false ig c, upon which the motor 
and driving mechanism are mounted. e combined flitch-plate 
and false chassis frame is bolted to the wooden frame a, and 
angle-pieces d, d are provided at one end, at the corners of the 
frame, for ye of strength. At one end the false chassis c is 
bolted to the cross-stay ¢, and at the other end to the cross-stay 
J. (Accepted December 30, 1904.) 


PUMPS. 


25,222, H. Handoll and R. J. White, Camberwell, 
London. Ko ps. [2 Figs.) November 19, 1904.— 
The chief object is to prevent leakage between the rotating 
member or membersand the casing. According to this invention, 
water cushions are provided between the rotating member or 
members and the casing for this purpose. The rotating members 
A are mounted in a casing B, and consist of cylindrical parts 
having blades Al. These members A have end portions which 
rotate in bearings formed in end caps which are secured to flanges 
| of the casing by bolts or studs. The bearings are so arranged 
that the blades A! of the two members intermesh, so that by 
| rotating one member the other member is driven. Conveniently 








leasm) 


one of the end portions of one of the rotating members is extended 
through a stuffing-box to receive the drive. The blades A! of the 
rotating members A are preferably so formed that, viewed endwise, 
they are shaped like involute teeth, but they may be otherwise 
formed. Along the face of each blade is formed one or more 
grooves A’ which extend from end to end of the blade, so that in 
rotating a body of water lodges in the groove, forming a water 
cushion between the blade and the casing. At each end the 
rotating members are provided with grooves A‘ which radiate 
from the boss A5, but preferably extend to the outer point of the 
tooth, and these grooves also receive water and prevent lea 

between the ends of the rotating member and casing. B* and Bé 
are the liquid inlet and outlet of the casing. The grooves A+ 
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instead of being as shown, may be so arranged that they communi- 
cate in pairs as indicated sd the broken line a, or concentric 
grooves may be formed in the ends of the rotating members. 
The grooves may be interrupted at parts if desired. Although 
the invention has been described as applied to a rotary pump 
wherein two ane members are —_ yed, it is to be understood 
that it is not intended to so limit the invention, as it is equally 
applicable to other forms of pumps. (Accepted December 30, 1904.) 


28,327. H. E. N London, (Henry R. Worthington, 
New York, U.S.A. (2 Figs.) De- 
cember 24, 1993.— invention consists in a balancing and 

e preventing construction in which the suction fluid is 


leakag 
admitted to the back of the impeller for balancing, and the pres- 
sure toward the centre is reduced, and the leakage which would 
otherwise occur in connection with such balancing is prevented 
by exterior vanes on the impeller. A is the pump one B the 
impeller, shown as having the usual curved vanes OC, an D is the 
suction passage at the hub of the impeller on one side, On the 
ite side of the impeller B the hub is provided with one 
10, through which the fluid may pass to the rear side of the 
impeller, 0 as to secure a pressure on the rear of the impeller for 
ing the pressure on the suction side of the gy tee bs pee mg 
rings or flanges outside these Gpentugs 10, forssiag a rannlng Jolt 
or flanges outside these openings 10, forming a running t 
onthe rear of the impeller, and outside these rings is a chamber 
14 on the rear side of the impeller, in which run vanes 15 carried 
by the impeller. These vanes on the rear side of the impeller 
preferably extend substantially from the outer edge of the 
mpelier to the running joint, as shown, but the length of these 











vanes may be varied, so long as they are of sufficient engi to 
pores such inward pressure at the running joint as will cause 
past the joint into the balancing at the hub of the 

im r. ec ber 14 on the rear side of the impeller, in 
w the vanes 15 on the back of the impeller run, is preferably 
closed by the side wall of the impeller, but openings may be made 
through the impeller wall to connect this chamber with the 
impeller chamber. A similar. chamber 14 and vanes 15 carried 
MA the impeller are preferably used on the opposite or suction 
le of the impeller, as shown, to offset the side pressure of the 
vanes 15 on the rear side of the impeller; but other means may be 
used for this purpose, and in some constructions, as, for instance, 
in vertical pumps with a central downward suction, it may be 
desirable to retain the upward pressure produced by the vanes on 
the lower or rear side of the impeller. The invention is applic- 
able not only to pumps having a single impeller, but also to multi- 





stage pumps—that is, pumps having two or more impellers, each 
successive impeller in such multi-stage pumps taking its suction 
from the p ler, and being bal d and leak 


vented in the same manner as above described. (Accepted 
cember 30, 1904.) 


SHIPS AND NAUTICAL APPLIANCES. 


G. W. Sivewright, Hartlepool. Steering 

us. (3 Figs.) br ! 19, 1904.—This invention has for 

object to provide improved ships’ steering apparatus, which will 
be simple in design and strong, and in which every part will be 
ly accessible for repair and renewal. Steering apparatus, 
according to this invention, comprises a sheave 1 mounted on a 
horizontal shaft 2, and provided with two grooves la and 10, into 
and from which the steering-chains can be wound and unwound, 
and whereby practically all fore and aft travel of the chains, such 

















as occurs with a barrel, is avoided. the ngs 1 —“~ is os 
an internally-toothed rin gearing into whi 3 a pinion fas 
on naka U a0 cai tt ak ton 1, and which is 
mounted in bearings supported by pedestals 8, which are 

to a sole-plate 9, and one of which serves also to su) under the 
ae shaft 5, ~ end of the ne Le = end 
of which is supported by a separate jestal n e worm- 
— there gears a worm forming part of a shaft 12, which is 


ed under the worm-wheel, and provided at its ends with 


of two cylinders 16, which are supported above the worm-wheel 
by standards 17 secured to the sole-plate 9, and are connected 
together by a controlling-chest 18. A reservoir is provided adapted 
to hold oil or other suitable lubricant in contact with the worm 
of the shaft 12, so as to keep it thoroughly lubricated by con- 
tinually working in lubricant. The framework of the engine, 
altho not so shown, may be adapted to be bolted to a bulkhead 
loca between the framework and the sheave 1, or at the after 
end of the sheave 1. The spindle 20 of the controlling-valve in 
the controlling-chest may, as shown, be connected by a link and a 
lever 22 with a controlling shaft 23 having a screw connection, 
with a sleeve, not shown, provided with a wheel in gear with the 
worm-wheel, the sleeve of the controlling-shaft also having fixed 
to it a bevel-wheel 24 in with a bevel-wheel 25 on a vertical 
or other controlling- iy means of which the valve spindle 

we hgh ey in the nary manner from tome pate of 
the ship, which may conveniently, as shown, be provided with 
a screw 27 carrying a nut to come into contact with stops 
to limit the extent of the movement by the rod 26 of the valve- 
spindle. The sheave 1 may have secured to it an externally-toothed 
ring or wheel instead of an internally-toothed ring for connec- 
tion to the worm-wheel shaft, the arrangement of the sheave- 
shaft in relation to the worm-wheel shaft being correspondingly 
varied. (Accepted December 30, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


4117. F. W. Green, Wakefi Yorks. Econo- 
(2 Figs.) February 18, 1904.—The object of this in- 
vention is to so construct the top boxes and branches of fuel- 
economisers that the lids can be iy and readily placed in posi- 
tion or removed, thereby greatly facilitating alterations or repairs 
either to the top boxes or the pipes. For thi one of the 
lid-holes A in the top box B of a fuel-economiser is slightly larger 
than the others, B!, so that all the lids C can be one through 
such hole A and moved under their respective lid-holes for con- 
nection to the hole in the well-known manner. As is well known, 
the walls of the holes are angled for receiving the lids, whose 


a gone are also my to suit the angle of the wall of the 
ole, the object being that the lid shall fit the hole tightly when 
pulled up in place by the usual bridge or bolt. Now if one hole 
is made, say, with its smallest diameter of a size one-sixteenth of 
an inch larger than the largest diameter of the lids, all the lids 
can be passed through that hole for connection to the top box. 
In the branch D two slots E, E are made along the walls and at 
right — to the box, so that the lid C! for the larger hole A 
can be inserted into the top box B through the branch D by 
tame | the edges of the lid C! to ride in the slots E, E cut or 
formed in the branch, and be easily removed therefrom in the 
same manner. (Accepted December 30, 1904.) 


20,360. J. Hopkinso R. Hopkinson, and J. Hop- 
kinson and Co. ~ wh conus 


a series of fire-tubes b arranged obliquely over the furnacs c, the 
lower end of the box being at the back of the furnace and 
preferably forming a lower water-pocket d at about the level of 
the fire-bars, or somewhat above the same, the upper end of the 
box being at the front of the furnace and preferably forming an 
upper water-pocket ¢, from which ascend in an oblique direction, 
more or less at right angles to the box a, a series of water-tubes 
J, which terminate in a steam and water-drum g placed vertically 
over the lower end of the fire-tube box a, with which it is con- 
nected by down-comers / for the circulation of the water. It wil! 
be seen that the hot gases from the furnace ¢ first pass through 
the fire-tubes b and then between the water-tubes / and thence to 
the uptake i. Instead of the fire-tube box a being next the fire, 
and the water-tubes f above, as shown in the drawing, the 
arrangement may be reversed ; that is to say, the water-tubes f 
may be next the fire, foe meng Seg mond upwards over the same, 
their lower ends terminating in a lower water-pocket at one end 
of the furnace, and their upper ends in the lower part of the fire- 
tube box at the other end of the furnace, which fire-tube box 





























extends obliquely upwards more or less at right angles to the 
water-tubes, and is connected at its upper end with the steam and 
water-drum g, which is connected, as before, by downcomers with 
the lower water-pocket. In this arrangement the hot gases act 
first upon the water-tubes, then through the fire-tubes, and then 
escape to the uptake. In the drawing the fire-tube box a is shown 
slopi ng upwards from the back part of the furnace c to the front 
part thereof, and the water-tubes / sloping upwards from over 
the front of the furnace towards the back part thereof, the 
steam and water-drum g being placed transversely over the back 
part of the furnace ; but it is obvious that, if preferred, the fire- 
tube box may be placed so that it slopes upwards from side to 
side across the furnace in one direction, and that the water-tubes 
t slope upwards from side to side across the furnace in the oppo- 
site di 





1904.—This invention relates 
to the water-gauges of steam-generators, and more particularly 
to the try-tap at the bottom of the gauge used for blowing-off and 
testing purposes. As heretofore constructed, these try-taps have 
usually been screwed into the water-arm of the gauge, a shoulder 
or flange on the try-tap being provided to abut against and form 
a tight joint with the water-arm. This method of attach t 
necessitates the expenditure of a considerable amount of time 
and trouble in fitting the try-tap so that the handle or wheel 
thereof may be in the proper position for use when the try-tap is 
screwed up tight in place. Moreover, it is necessary to know 
beforehand the position in which the tap is to be fixed, and 
whether there are any obstructions on or about the boiler to 
which it is to be attached likely to interfere with the manipula- 
tion or attachment of the tap. Further, a try-tap attached as 
heretofore, frequently involves straining of the joint between the 
eae and the boiler, or of the screwed connections, or of the 

its or studs, when removing and attaching the tap, all of which 
reasons make it very desirable to avoid the present method of 


» Limi uddersfield. 5S 
Gauges. (3 Figs.) September 21, 








attachment, and to adopt some other method not open to such 
objections. By the present invention the ype stated above 
are overcome, and a tap is provided which is interchangeable on 
different gauge bodies, thereby reducing the cost and time of 
fitting, cals owing of keeping a minimum number of e taps. 
The tap can be fitted instantly, either right or left hand or in any 
convenient ition, and there is no n to revolve the tap 
when attaching or remov the same; and it is therefore un- 
n » before removing the tap, to take it to pieces in order 
that it may clear obstructing parts. According to this inven- 
tion, the water-arm A of the gauge is provided either by screw- 
ing, casting, or otherwise, with a piece B constituting a union 
or permanent connection, to which the try-tap C is to 
be attached, the latter having suitable provision for being 
connected to the union B by an internally-screwed nut D. In 
the construction ill the nut D screws on the try-tap, and 
has an internal flange for engaging with a shoulder or collar on 
the union. A fluid-tight joint rmed between the union and 
the try-tap. If desired, in new the attachment connec- 
tions may be reversed, the union B being screwed into the tap 
and the nut being to screw on to the projection G of 
the water-arm. (Accepted December 30, 1904.) 


3011. T. Scott, West Ealing. Steam _ Boilers. 
{1 Fig.] February 16, 1904.—This invention relates to that kind 
of steam boiler in which one part thereof is constructed as a 
water-tube boiler, and the other part as a fire-tube boiler, the 


tion to join the steam and water-drum g, which in that 

— to the side of the furnace. It is also obvious 
that the last-mentioned arrangement may be employed when the 
water-tubes are p below the next, the fire and the fire-tube 
box above. (Accepted December 30, 1901.) 


case lies 


TEXTILE MACHINERY. 


23,763. W. Blackburn and M. R. Knowles, Skipton, 
Yorks. Warp Beam es. [4 Figs.) Novemter 3, 
1904.—The improvements consist firstly of an improved construc- 
tion.of the flanges of warp beams. The flange a is made of wood 
from any number of thin layers glued or otherwise secured to- 
gether. The flange a is shown com of five layers 1, 2, 3, 
4, 5 respectively, the layers 2 and 4 being comparatively thick to 
the remaining layers. The grain of the wood runs in one and the 
same direction in the layers 2 and 4, and in the opposite direction 
in layers 1,3, and 5. The flange a may also be strengthened, if 
desired, by spinning or shrinking a metal hoop or shield upon its 
periphery, somewhat in the well-known manner employed for 
strengthening wooden bobbins or pins. In place of wood, the 
flange may be built up in like manner of any convenient number 
of discs of papier-maché or wood pulp, but the wood layers de- 
scribed are preferred. The flange a has acentral hole } to enable 











it to be passed on to the warp beam ¢, and to secre it firmly io 
any desired po;:t'on thereon there is employed, according to an- 
other improvement, any suitable and convenient number of 
wooden or other segments d, each of which is secured to the flange 
a@ by abolt ¢, nut f, and washer, the bolt ¢ passing through holes 
x in the segment and the flange, as shown in Fig. 1, where one of 
the bolts is removed to enable this feature to be clearly shown. 
The segments d are encircled by a steel ring or other guit- 
able metal clamp A, the ends of which are turned outwards -" 
right angles, and th them is oe i = . -_ jon 
wi r, hat by tightening up the nut 7 the ends © 

Ae &} 4 » Ae another until the segments ¢ 


ring A are ca’ to ‘ 
are tightly com upon the warp beam c and the flange @ 13 
firaaly clamped and cooused thereon at right angles to the beam. 


With this method of securing the flanges upon the warp beams, 
the flanges can be set or ‘adjusted to any desired distance apart, 
and can then be firmly and rigidly fastened upon the warp beam, 








eranks 18, which are connected by rods 14 with the piston-rods 15 





hot gases from the furnace being caused to act upon both pa 
in succession before reaching the uptake. a is a box Bee Fo a 


(Sealed February 23, 1905). 
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THE NATIONAL PHYSICAL 
* LABORATORY. 


Tuk annual meeting of the General Board of the 
National Physical Laboratory took place at Bushy 
Park, on Friday last, March 17, and the. visitors 
invited on this occasion were received by Lord 
Rayleigh, Chairman of the Board, Lord Kelvin, and 
Dr. R. T. Glazebrook, Director of the Laboratory. 
The report for 1904 comprises the report of the 
Executive Committee for 1904, a statement of the 
work for 1905, and the Director’s reports, including 
those by the Superintendent of the Engineering 
Department, Dr. T. E, Stanton, and by the Super 
intendent of the Observatory Department, Dr. C. 
Chree. 

We give in the following lines the numbers of 
tests made in the Physics Department during the 
years 1902 (nine months), 1903 and 1904 ; where 
only two numbers are stated, these numbers refei 
to the years 1903 and 1904; a reference to the 
commercial work done at Kew follows lower 
down. The tests in the divisions devoted tw 
electricity and magnetism concerned :—Resistance 
coils, 128, 131; resistance boxes and testing 
sets, 4, 152; condensers, 11, 2; conductivity, 
7, 34; permeability and hysteresis, 8, 9; in- 
ductance, 3, 2; ammeters, 0, 12; voltmeters, 
0, 32; supply meters,’ 10,.4; wattmeters, 0, 1; 
ohmmeters, 0, 2; permanent magnets, 10, 0 ; 
potentiometers, 0, 16; standard cells, 0, 11; 
secondary cells, 0, 1; Callendar recorders, 0, 2 ; 
insulation and dielectric strength, 0, 4; miscel- 
laneous, 14, 0. Totals of the division, 31, 195, 415. 
The Thermometry Division tested :—Thermometers, 
high-range, 59, 77; low range, 0, 7; open scale, 
9, 10 ; platinum resistance, 0, 1. Melting-points of 
alloys, 13, 0; freezing-points of liquids, 5, 0; 
thermo-couples, 0, 3; Callendar-Griffiths bridges, 
0, 3; Callendar recorders. 0, 2; miscellaneous, 7, 
41. Totals, 39, 3,141. The Metrology Division : 
micrometers, 1, 1; expansion coefficients, 9, 11; 
deflection bars, 4,9; inertia bars, 5, 17 ; gauges, 
23, 119; scales, 1, 9; densities, 28, 0. Totals, 12, 
71, 166. Glass vessels, &c., 665, 365; chemical 
weights, 49, 75. Totals, 116, 714, 440. Metallo- 
graphy: photomicrographs, 57, 84; cooling and 
heating curves, 14, 14. ‘Totals, 16,71, 98. Chemi- 
cal analyses, 10, 47, 22; water deposit, 3. 
Total microscopical tests, 5, 0,3. Optics: pentane 
lamps, 0, 8; incandescence Jamps, 14, 47; gas 
mantles, ete., 0, 34; photographic Ienses, 8, 6 ; 
optical constants, 0, 2; sunshine spheres, 3, 0. 
Totals, 0, 25, 497. Grand totals, 229, 1216, 1782. 
Engineering Department: gauges (vacuum and 
pressure), 19, 24; strength of materials, 83, 80; 
steam-pipe lagging, 4, 3; caloric value of fuel, 3, 13 ; 
air-meter tests, 1, 4; sets of rubber tests, 4, 0. 
Totals, 40, 114, 124. 

A large proportion of the electrical apparatus 
sent out to the English Section at St. Louis was 
examined at the Laboratory, and a good deal of 
work has been done for the Admiralty, Office of 
Works, Engineering Standards Committee, and 
the Standard Leading Screw Committee of the 
War Office. The commercial testing shows a 
satisfactory increase ; a serious fall in numbers is 
only shown in the glass-vessel testing, and this is 
due to the fact that special terms were offered in 
1903, and that the stock then laid in by makers is 
not yet used up. On the other hand, a consider- 
able number of tests, including investigations of 
boiler-plates, bolts, cements, &c., had to be de- 
clined for want of equipment. With an increase 
in the total maar al tests from 1330 to 2006, the 
fees have risen from 3501. in 1903 to 9761. in 1904, 
and a further sum of .14981. has been received for 
Special researches. ® a 

Donations and subscrip{ions brought in 11241. in 
1903, and 23131. in 1904, and the total revenues—- 
including the Gassiot fund of 4501. for magnetic 
work—were 10,2001. and 12,753l.; the serious 
financial position at the beginning of the year has 
thus been relieved. But the expenditure has also 
risen to 12,2571., and the National Physical Labora- 
tory « innot thrive without the active sympathy and 
Supp. rt of all interested in the advance of industry 
and science. The annual Treasury grant will be 
raise: from 40001. to 55001. this year ; and though 
the 1 sponse to the request for further buildin 
funds —in addition to the 19,0008. originally gran 
—has fallen considerably short of the hoped-for 
10,000, a sum of 60001. only being promised, it is 
Salistactory to record that a better appreciation of 





the needs. of this unique institution of the country 
prevails now in Government circles. 

In glancing through the following notes on the 
work done during 1904, the reader should bear in 
mind that much of the time of the members of the 
staff was taken up by the making and standardisa- 
tion of the Laboratory instruments.* 

In the Electricity Division Mr. F. E. Smith has 
charge of the fundamental units. Eleven mercury 
standard resistance tubes have been calibrated, 
none of which differed by more than 6 parts in 
1,000,000 from the mean ; the agreement with the 
Reichsanstalt standard, which is accepted in the 
United States, is 2 parts in 100,000. The methods 
of building up resistance boxes have been examined, 
and the coils of the new boxes bear the ratios 1, 1, 
2, 2,5, 10. The lines of flow have the same form 
in the separate coils as in the coils coupled in 
series, and the contacts de not form parts of the 
resistance measured ; the build-up is accurate 
within 0.0001 per cent. The investigations of the 
Clark and Weston standard cells, and of the mer- 
curious sulphate in them, is still being continued. 
The six cadmium cells which Dr. Glazebrook took 
over to the St. Louis Congress, for comparison with 
Dr. Carhar‘, changed a little in transit for some un- 
known reason; yet cells can now be guaranteed 
within a few hundredths of a millivolt. Ifthere be 
any difference between the H form of cell and the 
tube form of the Board of Trade, it must be very 
small. The Viriamu Jones ampere balance of 
the British Association is now ready for experi- 
ments. It has been constructed by Mr. L. Oertling, 
to whom many improvements are due; the beam 
rests on three agates, for instance, and the two 
lateral agates are raised on reversing, so that no 
lateral movements can arise. The coils are wound 
on four marble cylinders; the two outer fixed 
cylinders can be lowered out of the case, how- 
ever, for examination, and the two inner cylin- 
ders are attached to the beam. The outer 
cylinders have a diameter of 13 in., and a length of 
11 in., and are covered each with two double 
helices of No. 24 bare copper wire, paraffined 
over ; the turning and screw-cutting were done by 
Mr. Taylerson in the Laboratory. The wire turns 
are z'59 in. apart; the insulation resistance was 
at first surprisingly small, but has, not without 
great difficulty, been raised to 30,000 megohms per 
pair of coils. The inner cylinders are 8 in. in 
diameter and 6 in. long. To measure the internal 
diameter of the coils, fourteen observations were 
made each time in ten planes, and readings taken 
to one micron. 

In the room for general measurements, Mr. A. 
Campbell, assisted by Mr. Melsom, determines 
small inductances of from 0.2 to 5 millihenries by 
Wien’s method with the aid of a microphone buzzer, 
consisting of an ordinary carbon granule micro- 
phone and a steel bar, 3 in. in thickness, and yield- 
ing almost pure sine currents of 2000 periods. 
Measurements of electrical conductivity have been 
made on samples of Ferranti concentric mains, of 
which some had been in use with high voltages for 
many years, and some had stood idle for the same 
period ; no change in the conductivity could be 
observed. 

Samples of gutta-percha, in the forms of sheets 
and coverings for wire, and consisting in both 
cases of two thicknesses of material, have been 
tested by Mr. Whiteand Mr. Rayner for resistivity 
and specific inductive capacity at different tem- 
peratures, with electrifications. of 200 and 1000 
volts, applied for one or two minutes, by the direct 
deflection method, which proved -applicable for 
resistances of a million megohms. Tests were also 
made by determination cf the loss of charge. A 
water-tank was used for these tests, and its tem- 
perature maintained within 0.1 deg. by means of an 
electrical thermometer relay, which controlled elec- 
tric heaters at the bottom of the tank. A set 
of five non-inductive resistance frames has been 
constructed for gomparing a standard Kelvin elec- 
trostatic voltmeter with a Kelvin balance for 100 
amperes ; at ordinary frequencies, at any rate, both 
instruments agreed, disproving the allegation that 
alternating currents affect the balance by eddy 
currents. For magnetic and hysteresis testing, Mr. 
Campbell has made a stand by which.a primary 
winding of thirty turns can be applied to a ring in 
a few minutes, and he has set up a Searle ballistic 
wattmeter, with the help of which only four throws 

* For last year’s report see ENGINEERING, vol. lxxvii., 
page 415, . 





of the moving coil have to be observed, instead of 
drawing out the hysteresis loop. There was trouble 
with the wattmeter, however, which has been over- 
come by subdividing the choking coil in order to 
increase its inductance and by diminishing the air- 
convection currents from the warm series-coil and 
the electrostatic action between the series-circuit 
and the moving coil and damper. Comparison 
tests with tubular standards are made on a Ewing 
permeameter. 

In the Electrotechnics Section—which is in the 
Engineering Building—under Mr. C. C. Paterson, 
progress is being made with the equipment, for 
which some indispensable instruments are still 
needed. Overhead leads have been brought across 


from the 300-volt battery in the main Physics. 


Building, and the 480-volt mains from the Twicken- 
ham Electric Supply Company have also. been 
joined on. Among newer apparatus are Adden- 
brooke alternating - current instruments, three 
step-up transformers (1000 to 10,000 volts), pre- 
sented by Messrs. Siemens Brothers, three more 
transformers ordered from the British Electric 
Transformer Company, a galvanometer, presented 
by Messrs. Crompton and Co., three Kelvin 
balances, a multi-cellular Kelvin voltmeter, and a 
manganin tube resistance, made in the Laboratory, 
capable of carrying currents of 1000 amperes with 
a drop of 2 volts. The tube is 20 in. long, and has 
a bore of 2 in., through which water circulates. 
Such non- inductive resistance for alternating- 
current measurements on the potentiometer method 
has not, so far, worked satisfactorily. ° 

Mr. E. H. Rayner’s excellent research work, con- 
ducted on bebalf of the Engineering Standards 
Committee, on the effect of heat on the electrical 
and mechanical properties of di-electrics, and on 
the temperature distribution in the interior of 


field-coils, was brought before the Institution of. 


Electrical Engineers a fortnight ago, and will be 
dealt with in that connection. We will only mention 
that the work is now being extended, with the same 
arrangements, to transformers. Two similar trans- 
formers are coupled, and the current circulating 
between the two can be maintained with the aid of 
a generator smaller than either of the transformers. 
The transformers are especially wound with the 
iron-eureka thermo - junctions, sent from Bushy 
Park, in the desired positions, and the tests, which 


take about thirty hours, are made in the Laboratory. | 
The Thermometry Division, under Dr, J, A., 


Harker and Mr. W. Hugo, is chiefly concerned 
with the difficult task of establishing a scale of 
temperatures. The scale of Kew mercury therme- 
meters serves for ordinary purposes; this scale 
depends upon the glass of the tube, and English 
crystal glass has some properties which , detract 
from its suitability for thermometric purposes. 
While the comparison between the Kew wale ond 
the hydrogen thermometer is in progress, the hy- 
drogen scale, obtained through a number of Tonnelot 
thermometers from the Bureau International, is the 
English standard. Above 100 deg, Cent. . the 
nitrogen thermometer is accepted as standard, and 
Dr. Harker has carried the comparison between 
the nitrogen thermometer, the platimum resistance 


thermometer, and thermo-junctions up to 1100 deg., 


Cent. The results are very satisfactory. Callendar’s 
rabolic formula for calculating the temperature 
from the readings of the platinum resistance ther- 
mometers proves applicable at least for the range 
— 200 deg. to +1300 deg. Cent., and the agree- 
ment between the Bushy thermo-junctions and 
those of the Reichsanstalt is also very good. In 
order to secure that the instruments be at the 
same temperature, Dr. Harker places an auxiliary 
platinum thermometer in an electric furnace, and 
observes only when the recorder marks a constant 
temperature. The Cambridge Scientific Instrument 
Company has presented a new Callendar recorder. 
When we pass above 1300 deg., porcelain furnace- 
tubes soften, and carbon tubes give off gases which 
attack platinum and the thermo-junctions, and we 
bave hence no standards such as the development 
of metallurgy, and the production of osmium and 
tantallum lamps, &c., require. The Reichsanstalt 
is successfully working out an absolute radiation 
scale; Dr. Harker has succeeded in building up 
furnaces of the rare earths, and to follow the law 
connecting the temperature and electromotive force 
of thermo-junctions up to the melting-point of 
platinum, which he can now fix at 1710 deg. Cent., 
within + 5 deg., in itself a great achievement. 
Taking four samples. of platinum, English and 
German, he has, with the collaboration of Mr, 
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George Matthey, F.R.S., prepared different thermo- 
couples consisting of platinum as the one metal, 
and an alloy with iridium or rhodium as the other. 
These junctions are lowered into one of the new 
vertical rare-earth furnaces until the platinum 
melts. The bead either drops off or creeps up the 
alloy wire to a colder portion of the furnace. In 
both cases the moment of fusion is quite distinct, 
and thus the melting-point—1710 deg.—has been 
deduced from 55 out of 61 experiments ; Violle’s 
figure was 1780 deg. The new furnaces, which stand 
2U00 deg. well, have also been used for distilling 
silver in vacuo; and the melting and boiling points 
of various substances, useful to serve as fixed points 
in high-range thermometry, have been detcrmined 
with the aid of those thermo-couples of alloys. It 
is exceedingly interesting to know that Dr. Harker 
has further succeeded in combining fine tubes of the 
rare earths with thermo-junctions ; such junctions, 
which have considerable electromotive forces at 
high temperatures, would be most valuable as pyro- 
meters. Five wire resistance furnaces and a large 
arc furnace of the Moissan type have been con- 
structed in the Laboratory. 

In the work on the specific heat of iron, much 
trouble was experienced with the oxidation of the 
iron. The iron is now placed in a porcelain tube, 
which is suspended by a platinum hook and lowered 
into the furnace. The bracket which holds the 
apparatus is then swung round, and the iron, with 
its tube, dropped not directly into the water basin 
of the calorimeter, but into a receptacle containing 
magnesia, which is surrounded by the water. 

In the Metallurgy Division, Dr. H. C. H. Car- 
penter and Mr. P. Longmuir—Mr. Keeling’s suc- 
cessor—in co-operation with Mr. R. A. Hadfield, 
have brought an important research on tool stcels 
to a certain degree of completion. Dr. Carpenter 
and Mr. Keeling presented last summer to the Iron 
and Steel Institute a report on the range of solidi- 
tication and the critical ranges of iron-carbon 
alloys, dealing with a series of alloys advancing by 
steps from 0.01 per cent. to 4.5 per cent. of carbon. 
The purest Swedish iron available, supplied by 
Mr. adfield, contained :—C, 0.01 per cent. ; 
P, 0.04 per cent.; Mn, trace. The range of 
solidification is determined with the aid of thermo- 
couples of platinum and platinum-rhodium or 
platinum-iridium ; and differential cooling curves 
are obtained, giving the difference in the rate of 
cooling between the specimen and a piece of plati- 
num of the same dimensions heated along with the 
former in the same furnace. A series of nickel 
alloys containing, in addition to about 0.5 per cent. 
of carbon and 1 wt cent. of manganese, up to 
20 per cent. of nickel, were then prepared by Mr. 
Hadfield at the Hecla Works, and investigated. 
It was found that all the properties, physical 
and mechanical, changed in a surprising manner 
when the nickel percentage slightly exceeded 
4 percent. The forged specimens were normalised 
by heating up to 800 deg. Cent. in a muffle furnace, 
and allowed to cool. A report on this investiga- 
tion, which comprises most characteristic metallo- 
graphical examinations, will soon be presented to 
the Alloys Research Committee of the Institution 
of Mechanical Engineers, which has supplied the 
funds for the work. 

Meanwhile an investigation of the critical ranges 
in heating and cooling modern high-speed tool 
steels has also been completed, and will be pre- 
sented to the Carnegie Research Committee, Dr. 
Carpenter being one of the Carnegie Research 
Fellows for 1904. The tool steels contain chromium, 
tungsten, and molybdenum, and it has resulted 
that when the initial temperature to which the 
specimen is heated is varied between 1030 and 
1070 deg. Cent., the critical ranges and the 
correlated structural changes are strikingly affected 
in a manner not noticeable in pure iron alloys. 
The thermo-couple pyrométer used for these 
researches is directly read in micro-volts, and the 
sensitiveness can quickly be altered by changing 
the resistance. The 9-in. lathe for testing high- 
speed steel tools has been obtained from the 
American Tool Works Company, of Cincinnati. 

The simpler metallurgical work carried on at the 
Laboratory concerned various cases of failure for 
which explanations had been asked. Four boiler- 


plates failed to weld under the steam-hammer | La 


because iron oxide had accumulated on the metal 
surface during the welding treatment. A stri 

sheared from a brittle butt-strap plate showed, 
under the microscope, that up to a maximum dis- 
tance of 4 in. from the sheared edge, the two con- 








stituents—ferrite and pearlite—were drawn out 
into threads parallel to one another and to the 
edge ; no cracks were visible at all. In a steel 
rail, which broke during unloading from the 
railway truck, a high content in phosphorus, and 
again a parallel arrangement and sharp junctions 
between the two main constituents, were noticed. 
In a boiler-plate which failed under the hydraulic 
test, the ferrite and pearlite were irregularly dis- 
tributed ; but the connection between the struc- 
ture and the brittleness of the material could not 
be established, and attempts to imitate the struc- 
ture did not succeed. These various researches 
have suggested the following programme for 1905 :— 
The so-called constituents of quenched steels— 
viz., austenite, martensite, troostite, and _ sor- 
bite—are to be studied ; similar work is planned 
in other countries, the instigation being due 
to Professor Le Chatelier. The relation of carbon 
to iron in cast iron is further to be investi- 
gated. In the British practice, part of the carbon 
is removed during annealing, and the remainder 
left as amorphous carbon ; in the American prac- 
tice, very little carbon is removed. In both cases, 
annealing temperatures of 800 or 850 deg. Cent. 
are applied for about 100 hours ; the time can be 
shortened by raising the temperatures, but the 
conditions under which the amorphous carbon 
separates remain unknown. Lastly, the mechanical 
and physical influences on copper of impurities, 
oxygen, sulphur, phosphorus, bismuth, arsenic, 
tin, iron, manganese, lead, &c., are to be studied 
by preparing alloys. 

Much of the work in the chemical department, 
under Dr. Caspari, assisted by Mr. L. Naylor, is 
connected with the metallurgical researches, and 
consists in analysing the steels and the combustion 
products of the furnaces. For the gas analyses, 
an apparatus devised by Sodeau, of Newcastle, is 
used—an improvement of the Hempel apparatus. 
The connection between the measuring burette and 
the absorption pipette is made by a glass tube, 
and this tube is especially charged with mercury, 
so that no contamination with false air can arise. 
Dr. Caspari prepares his hydrogen and oxygen 
electrolytically, and keeps the oxygen over mercury 
in order to destroy the ozone which is always pre- 
sent in electrolytic oxygen. In the sulphur de- 
termination for iron, the metal is dissolved in 
hydrochloric acid, and the gas passed, with the aid 
of a current of carbon dioxide, into acetate of zinc, 
which is afterwards titrated ; for the carbon de- 
termination the metal is dissolved in copper 
chloride. Dr. Caspari is further engaged in a pro- 
mising inquiry into the chemistry of gutta-percha ; 
the} electrical and mechanical properties of gutta- 
percha have been investigated in the other depart- 
ments. 

The Metrology Division, under Mr. Jeffcott and 
Mr. Attwell, has been busy with line and end mea- 
sures. The equipment comprises a Whitworth 
measuring-machine ; a Pratt and Whitney measur- 
ing-machine, with spirit-level; a dividing-engine 
from the Société Genevoise pour la Construction 
d’Instruments de Physique, fitted with a 1-milli- 
metre pitch screw and a non-axial slot for tempera- 
ture compensation; a comparator by the same 
Geneva company; machines for measuring screw 
pitches, by Messrs. Armstrong, Whitworth, and Co. 
and the Cambridge Scientific Instrument Company, 
of Cambridge; an H-form bar of ‘‘Invar” for a 4-metre 
line standard, presented by Messrs. Cammell, 
Laird, and Co.; a second H]-form steel bar divided 
on a platinum-iridium strip ; and an electric furnace 
for antiealing ‘‘ Invar” pendulum rods. The master- 
screw of the standard leading screw-lathe has been 
calibrated in 4 inches throughout its length in the 
new lathe-house, and a compensating-bar has been 
made to correct the errors, the final measurement 
proving that the compensated screw is true within 
0.0001 in. over the length of 36in. In cutting 
standard screws fourteen tools are used, differing 
in width by 0.004 in., and the operation takes 
two or three weeks; 106 cuts are made, not 
reckoning the cuts for rounding and undercutting 
the threads. Four screws have been cut, one for 
Messrs. Armstrong, Whitworth, and Co., and 
three for Woolwich Arsenal. The tools, so far 
supplied by the former firm, will be made in the 
ratory. 

In the Photometry Division Mr. C. C. Paterson 
has tested the 10-candle Harcourt pentane lamp, 
and found that it can be used in any atmospheric 
state with the aid of the following formula :— 
Candle-power 10 + 0.066 (10 — «) — 0.008 








(760 — b), where «¢ is the moisture in litres per 
cubic metre of pure air, and b the barometer pres- 
sure in millimetres. Seven pentane lamps from 
various makers did not differ by more than 1 per 
cent., and in most cases by less than 4 per cent. 
Standard glow-lamps, presented by the Ediswan 
Company, have been compared with the pentano 
lamp,-on the Lummer - Brodhun Reichsanstalt 
photometer bench, fitted with a Nernst lamp as 
secondary standard, and a lamp rotator, presented 
by the British Thomson-Houston Company, the 
glow -lamp_ being revolved about its vertical 
axis by a small electric motor. The very neces- 
sary comparison of the various national standards— 
the pentane, Carcel, and the Hefner-Alteneck 
amylacetate standards—has been commenced. 
There are serious discrepancies in the several deter- 
minations of the comparative ratios, and this work 
is being conducted in conjunction with the Stan- 
dards Bureau at Washington, the Electrical Testing 
Laboratory at New York, and the Reichsanstalt. 
The Hefner lamp is exceedingly simple, but also very 
sensitive to draughts. Tests have also been made 
with sixty lamps in order to decide whether the 
overrunning method of testing glow lamps is a guide 
to the performance of the lamp when burning under 
normal conditions; more than 5000 candle-power 
observations have been taken for this purpose. 
The new flicker photometer, presented by Messrs. 
Alex. Wright and Co., is a portable box intended 
for rapidly determining the illumination given by 
street lamps. A clockwork rotates a disc with an 
eccentrically bevelled edge, and the light of the small 
standard glow lamp and of the lamp under test are 
alternately reflected into a small telescope ; thus a 
flicker, rather tiring to the eye, is produced until 
the two light intensities are balanced. 

In the Optical Division, under Mr. Selby, the 
new Frag gp lens testing-bench, constructed 
by Messrs. R. and J. Beck, and presented by 
Messrs. Beck and Mr. J. Stuart (of Messrs. Ross, 
Limited) has beensetup. An apparatus, presented 
by its originator, Mr. Aitchison, for testing the 
parallelism of axes of prism binoculars, will soon 
be ready for use, and benches for determining the 
light absorption in binoculars are under construc- 
tion. The tide-prediction work is in the hands of 
Mr. F. J. Selby and Mr. W. H. Brookes ; the tide- 
tables for 1905 for the Indian ports were despatched 
in September last. 

Dr. T. E. Stanton’s report on the Engineering 
Department refers to his article published in our 
columns* as to the performance of his machine for 
testing the resistance of materials under alternating 
stresses ; most of the work so far has been done 
with the nickel steels of the metallurgical depart- 
ment. The new impact testing-machine consists of 
an anvil, weighing 601b., suspended by four steel 
tapes, forming two Y’s, from shafts on the ceiling, 
and a swinging hammer of 47 |b., likewise suspended 
by four tapes. The specimen is supported as a bridge 
on adjustable knife-edges in the anvil; the dis- 
placements of both anvil and hammer are measured ; 
the plane in which the hammer swings lies 14 ft. 
below the ceiling. A cupboard has been fitted up 
for testing gauges at 150 deg. Fahr., and a vibrating 
platform for submitting pressure-gauges to vibra- 
tions of varying periods and amplitudes. The 
gauge is mounted on a band-spring, which is vibrated 
with the aid of an electric motor. This research 
has been suggested by Mr. Stromeyer. 

The effects of wind pressure have proved very 
complicated, though perhaps not more so than was 
anticipated. An iron tower of 50 ft. in height has 
been constructed, and a revolving square steel 
frame pivoted on it, which turns its pressure face, 
a flat plate 10 ft. by 5 ft., normal to the wind. A 
Dines pressure tube has been fixed 5 ft. in front 
of this plate, and connected to a tilting gauge, 
down on the ground, by a pair of lead pipes. 
A considerable number of pressure orifices have 
been made in the pressure plate, any two of which 
orifices can be connected to another tilting-gauge 
by similar lead pipes. Simultaneous observations 
on the two gauges give the wind velocity and the 
pressure at any point of the plate, referred to 
the pressure at the centre. It was hoped, from 
experiments on similar plates, of areas of 1 square 
foot and 5 square feet, to balance the resultant 
effect on a large plate by that on a small plate. 
But the maximum pressure comes in gusts of so 
short a period that a large number of observations 
are necessary for each orifice to obtain a fair average, 





* See page 201 ante. 
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and the balancing is difficult, for two reasons :— 
Firstly, the intensity at corresponding points on 
the windward sides of the two plates is rarely the 
same, the pressure preponderating by as much as 
25 per cent. of the total intensity, sometimes on the 
one, and sometimes on the other plate ; secondly, the 
intensities at corresponding points of the large plate 
often differ considerably in value, especially in the 
horizontal direction, probably because the plates 
veer through considerable angles with great rapidity, 
so that the wind does not strike normally. The 
distribution of pressure on the windward side of a 
large plate in the open air is not identical with 
that over a small plate exposed to a uniform 
current of air, and the pressure falls off more 
rapidly from the centre to the sides in the former 
than in the latter case ; the ratios of the pressures 
on the windward and leeward sides appear to be 
practically the same in both cases. The tower and 
its revolving frame have not suffered from the 
recent gales. 

Mr. Jakeman has not found his determination 
of the specific heat of steam easy. The general 
arrangement of the experiments was explained 
in our report of last year. A known weight of 
steam is heated by a measured electric current, and 
the temperature determined as the steam enters 
and leaves the superheater chamber, which is an 
iron tube, lagged outside, and now lined inside, for 
the purpose of better insulation, with a glass tube 
2 in. in diameter, 1, in. thick. The leads have 
likewise been sheathed with glass. The tempera- 
ture was at first determined with the aid of mer- 
cury thermometers ; but the glass tubes changed 
their zeros continuously, in spite of very thorough 
previous annealing. Dr. Harker and Mr. Jakeman 
have hence constructed a very ingenious bridge 
of the Callendar type for the use of platinum 
resistance thermometers, whose steel tubes of 
1 centimetre external diameter are placed directly 
in the steam. In order to get the temperatures of 
the inlet and outlet steam: quickly, certain parts of 
the bridge are duplicated ; there are two copper 
bars, one connected to each of the compensating 
leads, and two sliders, one for each thermometer. 
A six-pole mercury cup switch establishes, with 
one shift, the circuit through either thermometer. 
The coils all consist of manganin wire, which has 
practically no temperature coefficient. 

In order to keep the heating current under 
perfect control a large resistance frame of 29 coils 
has been constructed and fitted with a 30-point 
turning head, and combined with a second 30-point 
turning head ; thus 900 steps are obtained between 
5and 20 amperes. The preliminary results are :— 
The specific heat of saturated steam of 4 atmo- 
spheres superheated from 145 to 215 deg. Cent. is 
0.59; the figures for superheating by from 55 to 
70 deg. Cent. vary between 0.596 and 0.587. 

Dr. Charles Chree’s report on the Kew Obser- 
vatory, now the observatory department of the 
National Physical Laboratory, deals with magnetic, 
seismological, meteorological observations and re- 
search, and the verification of instruments. The 
magnetic instruments used by Lieutenant Armitage 
and Mr. Bernacchi during the Antarctic Expedition 
of the Discovery have been retested. By request 
of the Meteorological Council, a number of obser- 
vatories and anemograph stations have been in- 
spected by Mr. Baker and Mr. Constable. Much 
work was also done in connection with the rating 
of watches and the verification of instruments ; 

ut we have not space to deal with this. 

The members of the Kew staff not yet mentioned 
are :—Messrs, J. Foster, T. Gunter, W. J. Boxall, 
E. Boxall, G. Badderley, A. C. Cooper, B. Francis, 
and A. G. Williams. 

England possesses now a good number of well- 
‘quipped scientific and technical colleges and in- 
stitutions. Buta great deal of the work to which 
we have referred in this report could, however, 
neither Le done in testing establishments nor in 
colleges, where the staff changes, and other duties 
claim too much attention, nor by private investi- 
gators, however brilliant they may be. Many 
Problems can only be solved in an independent 
—— ' institution, and for that reason we want 
the National Physical Laboratory. 
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THE CONTINENTAL FIRE SERVICE. 
By Epwin O. Sacus, F.R.S. Ed., Architect. 
(Continued from page 305.) 

Berore leaving the question of fire-appliances in 
Austria, it is, I think, necessary to refer to some 
of “y small gear generally associated with Austrian 
work. 


AvusTRIAN Fire-BricgapE SmaLit Gear. 


In the first instance it is essential to again 
accentuate the predilection of both Austrian and 
Hungarian firemen for working with smoke-helmets ; 
it is, of course, well known that the firemen 
of some countries simply loathe working with these 
appliances. There can be no doubt about it that 
the Austrian and Hungarian firemen, both urban 
and rural, have quite a fancy for this gear. There 
are certainly advantages in its use, which, if not 
ne are of economic value, more parti- 
cularly in the direction of the reduction of water- 
damage. The example has, no doubt, been set 
from Vienna, for no city commenced so early to 
use smoke-helmets, and to use them so effectively, 
as the Austrian capital, and I know of no city so 
fully equipped with smoke-helmets of the first order. 
The smoke-helmet now principally used in Vienna 
is a kind of hood fed from miniature carboids car- 
ried at the waist (see Fig. 36, page 370) and supplied 
with oxygen. But the general type to be found all 
over Austria and Hungary is the old Vienna model 
(Figs. 37 and 38), generally associated with the name 
of Commandant Miiller. This is only asimple hood 
having a perforated metal front, which is fed off 
any ordinary small pump or manual engine ; com- 
munication between the man carrying the helmet 
and the man in charge of the pump being kept up 
by telephone. A simple smoke-helmet of this de- 
scription is certainly one that lends itself to use in 
all brigades, and more particularly in rural brigades, 
as no complications are involved in its use, and its 
employment does not require the men to be trained, 
as in the case of smoke-helmets in which oxygen is 
used. 

The older smoke-helmet is, of course, connected 
up to aspecial small portable pump, or toa manual, 
by means of spiral hose, and thus the man using it 
is tied to his own source of supply. The indepen- 
dence of the man who carries his own supply of 
oxygen (see Fig. 36) is thus a point of great advan- 
tage. The risk is also much less, for there is no 
pipe to cut or kink. The oxygen supply is also 
available for reviving people who are Ccomghs out 
unconscious. But to repeat, the oxygen helmet is 
only suitable for professional brigades, or exception- 
ally well-trained volunteer forces working in towns. 
It is scarcely an appliance for rural work. The 
Vienna force, however, have over forty smoke- 
helmets of this type in use, and praise them highly. 
The oxygen charge lasts about 40 minutes. I have 
seen them put on and started in 12 to 15 seconds. 
Of course, there is no reason why the men using 
either apparatus should not be connected up by 
telephone. The men using smoke-helmetsin Austria 
generally carry small electric bull’s-eye lamps. 
Reverting to the simpler smoke-helmet (Figs. 37 
and 38), details are shown as to how the piping is 
connected up to the manual by a special connection- 
piece, and, further, how the telephone wire is 
joined up. 

The smoke-helmet is provided with a telephone 
for the exchange of messages between the man 
entrusted with salvage operations and the chief at 
the fire-engine. The connections on the helmet are 
shown in Figs. 39 to 41. The telephone lines run 
inside the air-supply pipe, the coupling on the 
latter being so arranged that when the air-pipe 
lengths are coupled together, the telephone line is 
made continuous simultaneously (Fig. 41). A 
receiver and transmitter on the fire-engine place 
the man in constant communication with the chief 
in charge. These instruments can further be 
connected to about 20 yards of line wound round 
a small reel, and be removed to an adjoining 
building should the noise in the street render the 
telephonic messages indistinct. 

In Figs. 42 and 43 is illustrated a shoring-up 
device which is used in the Austrian fire service 
for the preliminary shoring-up of parts of a struc- 
ture, such as a roof or a ceiling, which may have 
been damaged by fire. This device is of two stock 
sizes, the smaller 8 ft. 5 in., and the larger 10 ft. 
5. in. in height, the maximum develo heights 
being 12 ft. Gin. and 16 ft. 2in. respectively. 
Fig. 42 shows it ready for use, and Fig. 43 when 





folded for transport. It consists of the front and 
rear verticals S' and S*, with connecting horizontal 
cross-pieces Q' and Q*. Both the front and rear 
verticals are saw-toothed and fit into each other, as 
shown, under the action of the clamps and thumb- 
screws a. When using the device, it is placed in 
position by hand, and made to fit tight by means of 
the screw c at the base. 

Speaking of dangerous-structure work, I would 
remind those interested that both Austrian and 
Hungarian fire brigades are peculiar.in having a 
kind of armoury of dangerous-structure gear, result- 
ing, no doubt, from the fact as indicated before, 
that they are always prepared to attend all manner 
of accidents other than actual firez, and. such 
accidents frequently concern buildings that have 
been wrecked. The appliances ‘are not only re- 
markable for their cuscliadh make and finish; but 
also for the neat way in which they are stowed in 
thick leather covers, with straps attached for 
immediate transportation. 

Turning to another typical appliance of Austrian 
brigades, I would mention the miniature hose-reel, 
handled by a squad of men. Two men holding the 
hose-reel can run out the hose with extraordinary 
rapidity, and it is quite a revelation to see with 
what smartness the hose is brought to work with 
the aid of these little reels... The reels are 
carried on the actual appliances—-i.e., they do not 
run on their wheels behind the appliance, as is the 
case, for instance, in Germany and in France. In 
other words, they have to be unshipped, which 
takes some seconds. But, given a hose-reel and 
smart men, they are certainly appliances that 
deserve attention. 

Two other typical appliances are the broad chute 
and the narrow chute. The latter is practically 
carried everywhere throughout Austria for life- 
saving purposes ; the former is generally carried in 
the larger cities. Vienna, for instance, carries a 
large chute ; so does Prague, the idea being that 
they are most useful appliances for rapidly scaling 
to upper floors of the tenement houses (so common 
in large Austrian centres), when staircases are 
blocked. Both appliances are somewhat cumber- 
some to our ideas, but they are certainly very 
effective. They are not only cumbersome in 
weight and appearance, but they require a con- 
siderable nds = of men to attend to them. 
Nevertheless, they have considerable advantages, 
and the broad chute should be particularly applic- 
able to cities where there are theatres and other 
places of entertainment which might require the 
rapid handling of a large number of people in 
order to empty upper floors through windows or 
balconies. 

Another appliance typical of Austria is the 
large canvas jumping-sheet with loops, carried 
shoulder high, the men looking away from the 
person actually jumping, and taking their word of 
command from the foreman, who watches the 
individual being rescued. By word of command 
the sheet can rapidly be moved about in such a 
manner as to catch the person jumping. I have 
seen, time after time, squads of these men taking 
orders, such as “Half right, three” (meaning 
half right, three paces) or ‘‘Forward, two”—for- 
ward meaning away from the house—moving about 
and catching men almost as one would catch a ball. 
There is an enormous advantage in holding the 
cloth shoulder-high, as there is little risk of the 
person jumping touching the pavement when 
caught in the cloth. To do the work effectively 
on these lines a considerable number of men are, 
however, requisite. 

Regarding other typical Austrian appliances, 
there is the roof hook-ladder, which is constructed 
on the lines of the ordinary hook-ladder. It is 
au appliance that can be extended hinge fashion, 
and comprises wor sections. It is a most useful 
appliance for rapidly scaling roofs, and more ti- 
cteily roofs of high angle. — 

In concluding these notes regarding small fire- 
brigade gear, an illustration is shown of how the 
Austrian fireman handles his life-line (see Fig. 44, 
page 370). He is very much at his ease in life-line 
work, and delights in it. 


An AustrRIAN PRovINCIAL PrRoressionaL Fire 
BRIGADE. 


Having dealt with the fire brigade of the Aus- 
trian capital, and having indicated the volunteer 
fire-service arrangements in a typical Hungarian 
provincial centre, some particulars may be of inte- 
rest regarding a professional fire brigade, such as 
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Fies. 39 to 41, TELEPHONE CONNECTIONS ON 
that of Prague, the principal town of Bohemia— 
i.e., the old Kingdom of Bohemia—in which force 
the Czech language is still the official language. 
Prague had, in 1900, 225,000 inhabitants, housed 
in 5380 buildings, and its fire service dates back 
as far as 1853. ‘I'he service comprises a professional 
fire brigade and three volunteer brigades, which 
latter receive subsidies from the municipality. 
Resides this, there is a railway brigade in the city, 
and there are some suburban volunteer brigades in 
the outer suburbs. The professional brigade com- 
prises 153 of all ranks, with one chief officer, three 
superintendents (as distinct from superior officers), 
two telegraph inspectors, one storekeeper, nineteen 
foremen, fourteen telegraph clerks, six mechanics, 
four stokers, and 103 men. The pay of the staff is 
comparatively small with regard to the local scale of 
remuneration, but this is counterbalanced by a very 
excellent system of ponsions. The pension com- 
mences at the end of ten years with as much as 
40 per cent. of the annual pay, increasing 3 per 
cent. of that pay per annum, until, after thirty 
years’ service, retirement is possible on full pay. 
Widows of members of the tire service also 
receive a very fair pension upon the death of a 
member of the force, no matter whether actually 
at a fire or from natural causes. The minimum 
pension of a widow is 40 per cent. of the salary of 
the deceased, with an additional one-fifth of this 
pension for every child. 

The chief fire-station of the Prague brigade 
is a somewhat antiquated one, and is about to 
be rebuilt. There are seven substations, each in 
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Smoke-Hetmet Connectinc-PIiece. 


charge of a foreman. The municipal 
horses are used for the brigade, at 
least thirteen pairs always being kept 
on duty. The city is well equipped 
with hydrants, of which there are 
1953, and there are also about 1000 
private hydrants available in court- 
yards, &c., the average pressure ob- 
tainable being 4 atmospheres. The 
appliances are of fair quality, but not 
quite up to the general Austrian stan- 
dard. There is, however, only one 
chemical engine, so far, in use. There 
are, however, three mechanical long 
ladders, varying from 18 to 24 metres 
in length. The brigade has five steam 
fire-engines, of which three are by 
Messrs. Shand, Mason, and Co., of 
London, and I believe have a delivery 
of 1700 litres (374 gallons) per minute. 
The whole brigade is trained in ambu- 
lance work. There are 186 fire-alarms 
in the city, and intercommunication 
between different stations is both by telegraph and 
by telephone. 

As regards the number of fires that have to be 
dealt with, the number in 1904 was 216, of which 
10 were large fires and 23 medium. It is interest- 
ing to observe that the staff of the brigade are 
utilised for the supervision of the public clocks, the 
municipal private telephonic intercommunication, 
and for the supervision of the lightning-conductors. 





Such duties are certainly something new in fire 
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Fic. 44. Vienna Lire-Line Work. 
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service. The brigade participates actively in th 
fire-survey work of the municipal fire-survey _— J 
ments, and the chief of the fire brigade is a meme! 


of the special Theatre Safety Commission, which 
controls the question of theatre safety in the oe 
A special survey was taken in 1904, anc 
perhaps, of some special interest on the fire-pr- 
ventive side. The brigade had to undertake ' 
inspection of every chimney and fire-place in t J 
whole of the city, receiving the necessary po*''® 
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THE PHC@NIX DYNAMO WITH COMMUTATING POLES. 


CONSTRUCTED BY THE PH(@:NIX DYNAMO MANUFACTURING COMPANY, LIMITED, ENGINEERS, BRADFORD, YORKS. 











(For Description, see Page 376.) 
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to enter all premises for this purpose ; and it is 
extremely instructive to learn that the result of 
this inspection was to discover 4972 defective 
flues and hearths, which, seeing that the city had, 
in 1900, 5380 houses, practically meant an average 
of one defective flue and hearth for every house in 
the city. These defects had to be remedied imme- 
diately by the owners, under special building regu- 
lations common to the whole of the community. 

It was not my intention to give examples from 
the provinces until towards the end of this series of 
articles, hut as [am dealing with Austro-Hungarian 
territory, I think this particular instance of Prague 
may be somewhat in place, and there are certainly 
Some peculiarities which are of more than ordinary 
interest, .nd at the same time do considerable credit 
- ype foresight of the Czech officials who have 

@ administration of this force. The volunteer 
auxiliary }yrigades are organised on the usual lines 
common to Austrian brigades, and were dealt with 
on an earlier occasion. : 

(To be continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


On Friday last, the 17th inst., a general meeting | 
‘report Professor Capper had said that he regretted tion due to the regenerative action in the cylinder 


~ the In titution of Mechanical Engineers was held 
at the Iustitution House, Storey’s Gate, the Pre- 
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sident, Mr. E. P. Martin, occupying the chair. _— to the diagram, as it was rather a formid- 
After the usual formal business had been transacted, | able expression, and was apt to be somewhat dis- 
Professor D. S. Capper proceeded to read in abstract | couraging to students who were about to undertake 
the research in this direction. He thought it would be 
R __| sufficient if the expression “‘ heat diagram” were 

First Report To THE STeaM - ENGINE RESEARCH | used, that being a term which anyone would under- 
CoMMITTEE, stand. He had the greatest admiration for Mr. 

to which Committee Professor Capper is the re-| Macfarlane Gray’s work, but he regretted that he 
porter. We commence to print this communication should have given this name to the diagram. Com- 
on another page, together with the illustrations. | menting upon this remark, Captain Sankey said 
The President, in introducing the subject, stated | that Mr. Macfarlane Gray did not give the name 
that the Steam-Engine Research Committee was | ‘‘temperature-entropy” to the heat diagram, but 
formed nine years ago, and at the time of its forma- | had described it as the ‘‘ theta-phi diagram.” It 
tion consisted of Professors Kennedy and Capper, | was not, in the speaker's opinion, a heat diagram 
Messrs. Bryan Donkin, Michael Longridge, J. Mair. ‘only, but in reality it’ was an energy chart as soon 
Rumley, and E. Windsor Richards. The present | as the constant-volume lines were added, because 
composition of the Committee was Mr. William H. | the area between these lines gave work done during 
Maw (Chairman), Professors Capper and Kennedy, | the transformation from one state of the substance 
Captain Sankey, and Messrs. Henry Davey, Michael to another ; while the area between the adiabatic 
Longridge, and J. Mair-Rumley. ‘lines gave the heat change for the transformation. 
At the conclusion of the reading of the report Professor Capper had said that the distance of each 
the President called on Captain Sankey, a member of the black dots, representing the foot of the 
of the Committee, to open the discussion. It) adiabatic expansion from the point of cut-off, to 
should be stated that in the course of reading the ‘the toe of the diagram represented the re-evapo- 





that the term ‘‘temperature-entropy” had been | walls. The speaker thought it would be interest- 
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ing to know how this re-evaporation compared 
with the theoretical evaporation. The late Mr. 
Willans, in his paper on ‘‘ Condensing Engines,” 
read before the Institution of Civil Engineers in 
1873, showed how the theoretical re-evaporation 
could be obtained. This Captain Sankey pro- 
ceeded to illustrate by a diagram which he sketched 
on* the blackboard, and which we reproduce in 
Fig. 1.- A B represented the initial temperature 
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of the steam, and A, B, the exhaust temperature, 
while C represented the dryness or quality of the 
steam at cut-off. 

Willans showed that a line could be drawn 
through C, which was similar to the water-line 
(inverted), and which could be very ray | found 
by drawing a straight line to the point R where 
the adiabatic from B cut the line A, B,; the true 
line went a little to the right, but for practical 
purposes it was accurate enough to take it from 
the foot of the adiabatic. Aniptying this construc- 
tion to the wall diagram shown (Fig. 24 in the 
report), the point A being taken as the point repre- 
senting the leakage, it would be seen that in the 
first case the actual re-evaporation was a little bit 
to the right of the theoretical line; in the next 
two cases it exactly fitted it, while in the last 
case the actual re-evaporation fell considerably 
short of the actual. Strictly speaking, the actual 
re-evaporation should not go beyond the theoretical 
limit, but, as had been said, the theoretical line 
—_ to have been drawn a little more to the 
right. 

In addition to this there was the leakage into 
the cylinder during expansion, and lastly, Pro- 
fessor Capper had said that the leakages plotted 
on the diagram were slightly greater than the real 
leakage, which would shift the point R to the right. 
Captain Sankey thought that the reason why, in 
the first three cases, the theoretical and actual re- 
evaporations practically coincided was that the 
engine was working with few expansions and there 
was a very big toe to the diagram, causing a very 
great drying action on the walls. In the last case, 
however, there was a small toe and a great deal of 
water in the cylinder, which was not easily re- 
evaporated. The construction could be applied to 
the jacketed engine, as had been indicated on the 
diagram, Fig. 23. In every case the actual re- 
evaporation extended considerably beyond the 
theoretical, the principal reason being that the 
heat from the jacket drew the expansion line more 
to the right; this was very noticeable in the last 
trial; but there was another reason: the steam 
had been considerably throttled, and therefore 
eddies would be produced, and they on reappearing 
as heat would cause the expansion line to go more 
to the right. 

Returning to the diagram on the blackboard, and 
referring to the releaje, the speaker said that if 
from C an adiabatic were drawn to cut the con- 
stant volume line at E, the triangle shown by the 
vertical shaded lines represented the heat units 
recovered as work by the re-evaporation. Had the 
condensation been less, as at C, for instance, there 
would have been less re-evaporation ; but taking 
the same ratio of expansion, the expansion line 
would have to be drawn down to the greater 
volume line at D,, because the volume at C, was 
greater than the volume at C. The gain due to 
less condensation was indicated by the area shaded 
with horizontal lines. Captain Sankey considered 
that this showed very clearly that although a little 
good might be obtained from re-evaporation, the 





way to get an economical engine was to reduce the 
condensation. 

Mr. Longridge said that the paper was a very 
difficult one to follow, and required more study than 
he, and probably many other members, had, as yet, 
been able to give to it. He would therefore limit 
himself to one point—namely, the leakage past the 
slide-valves. rofessor Capper had stated that 
Messrs. Callendar and Nicolson had drawn atten- 
tion to this point, and they had quantitatively deter- 
mined the lechene under defined conditions. It 
had, Professor Capper said, been shown to be nearly 
independent of speed of sliding surface, and pro- 
portional to difference of pressure between the two 
sides of the valve. This question of leakage, Mr. 
Longridge remarked, very rightly occupied a large 
portion of the paper, because the whole deductions 
drawn depended upon the acceptation or denial of 
the figures given. He did not wish to question 
the results that had been arrived at, but he would 
like to point out that the statement that the leakage 
varied according to the difference in pressure was not 
exactly in accordance with the results of the experi- 
ments. He thought it would be found that, instead 
of being proportional to the difference in pressure, 
the leakages were more nearly proportional to the 
square root of the difference of pressure. 

He had had occasion at a recent meeting to speak 
of the theory of leakage with both saturated and 
rm are steam, and he had suggested that the 
velocity of flow through any leakage opening would, 
like the velocity of flow in any other case, be propor- 
tional to the square root of the head. The curves 
in Fig. 32 confirmed this view. If those curves 
were examined, it would be found that the two top 
ones, which referred to leakage when the lubrication 
was stopped, were practically parabolas ; and that 
in the first case, when the ends of the cylinder 
only were jacketed, the leakage was equal to 4.1 
times the square root of the difference of pressure. 
In the second curve—that with the cylinder com- 
pletely jacketed —the leakage was equal to 3.46 
times the square root of the difference of pres- 
sure. These curves, Mr. Longridge considered, 
might be taken as more nearly correct than the 
figures in the report, because they eliminated 
the irregularities shown by the measured leakage. 
These measured leakages had been used to deter- 
mine the values of Callendar and Nicolson’s co- 
efficient C. The paper did not state explicitly 
what C was, but led them to infer that it was the 


fraction overlap x leakage per hour. This was 
perimeter 

incorrect. In Callendar’s paper C was described as 
overlap in _leakage per hour oo a 
perimeter pressure difference 

leakage per hour q leakage per hour 
pressure difference pres. difference 
as the multiplier, it would be found that the 
resulting values of ©, instead of differing by 
more than 100 per cent., as they did in 
Table V., would be practically constant, though, 
of course, differing considerably from 0.02. This, 
however, was of little consequence. The im- 
portant question was whether leakages approach- 
ing 20 per cent. did commonly occur under ordinary 
working conditions. He was bound to say that, 
notwithstanding the evidence brought forward in 
the report and in Callendar and Nicolson’s paper, 
he could not believe they did. He did not ques- 
tion the accuracy of Professor Capper’s figures, 
but he thought that the leakages in the experi- 
ments were abnormal, owing to the absence of the 
hurricane of steam that was always blowing through 
the valve-chest of ordinary steam-engines, In the 
absence of this hurricane water would collect 
about the chest and on the valve, and would 
be sucked into the exhaust-port by the leak- 


using they use 





age. In such a case the weight of leakage 
passing per hour would be much greater than | 
under ordinary conditions, whether the velocity | 
were proportional to the pressure or to the square | 
root of the pressure, simply because the weight of | 
a cubic inch of water exceeded the weight of a 
cubic inch of steam. 

In the annual report of the Council just pre-| 
sented it was stated that the question as to 
whether the research should be continued, and, | 
if so, in-what direction, would be considered after | 
the discussion of this paper. He sincerely hoped | 
the work would be continued ; and if he might do | 
so without appearing to dictate to the Research 
Committee, he would use this occasion to suggest | 
what the next step should be, so that members, 


having the needs of the Committee put before them, 
might be induced to assist in providing the neces- 
sary apparatus. In his opinion this leakage question 
barred the way to further progress, and require: 
further investigation ; and the best way of inves: i- 
gating it would be, he thought, to have a number 
of valve-chests of various descriptions made, each 
chest to have a port leading into a chamber in 
which leakage might be collected, a valve—Corliss, 
piston, slide, or double-beat, as the case might be 


with sufficient lap to work without uncovering the 


port, and a nozzle at each end, with a flange to bolt 
to a steam-pipe. Such experimental valve-chests, 
placed in circuit in a steam-main supplying an 
ordinary engine, and experimented on with a 
current of steam always flowing through, would 
not only give evidence as to the extent pf leakage, 
but would show how leakage was affected by work- 
manship, and which kind of valve leaked least. 

Mr. Willis wished to testify to the merits of the 
theta-phi diagram, which was, he said, handier 
for the gas-engine than for the steam-engine, and 
there could be no doubt as to its value. It was a 
diagram rather more difficult to plot, but just as 
easy to handle, as the indicator diagram ; it was as 
handy to refer to for temperature purposes, for 
heat, as the indicator-card was for power, and, 
fortunately, it was coming more and more into use. 
The work in the report was so good that there 
was really very little to criticise. The question of 
leakage was the main point, and it would he 
extremely interesting to see how the conclusions 
arrived at applied to piston-valves with large sur- 
faces, like marine piston-valves. 

Mr. Segundo said that there were many points 
in the report which were extremely suggestive ; 
but he quite agreed with a previous speaker, who 
said that it was impossible for the ordinary man 
to follow them without a more extended study 
than they had been able to give. He was glad to 
see that Professor Capper had calculated the 
efficiency of the engine on the Carnot cycle as well 
as the Rankine cycle. He did not wish to criticise 
the work done by the Committee of the Institution 
of Civil Engineers, and he would simply remark 
that the Carnot cycle was extremely useful to men 
engaged in practical work whose time for investi- 
gation and research was limited ; it was a suitable 
basis, in these circumstances, upon which to calcu- 
late the efficiency of the engine. At high tem- 
peratures the discrepancy between the efficiency 
calculated on the Rankine basis and the Carnot 
basis respectively was very marked, more especially 
so in the case of the gas-engine. Provided com- 
parison were made on the same standard, the fact 
that the standard was a little more or a little less 
than the ideal would not make much difference for 
practical purposes. 

He would like to ask Captain Sankey if in the 
theta-phi diagram the action of the boiler was in- 
cluded as well as that of the engine. He knew 
that some persons seemed to think that the dia- 
gram only dealt with the action of the steam in the 
engine, whereas the diagram dealt with the whole 
cycle from the feed-water to the condenser. Many 
people thought that the theta-phi diagram was a 
modifi¢ation of the indicator diagram. : 

Mr. Druitt Halpin referred to the experimental 
engine at Montreal, of which Mr. Wicksteed had 
spoken at the previous meeting. The speaker had 
put diagrams on the wall showing the general con- 
struction of the engine. There were four cylinders, 
and the arrangement was such that the steam could 
go through progressively from the first, second, 
third, or fourth cylinders. Changes could be made 
from any cylinder, and the cranks could be altered. 
The drawings on the wall showed the manner in 
which the clearance could be altered. The range 
was from 1} per cent. to 48 per cent., but he had 
not calculated these figures out, sv he could not 
speak to their positive accuracy. There was a dis- 
see piston which worked in and out of the 
cylinder, and so the volume of the clearances could 
be altered at will. 

At this point the President announced that the 
further discussion on this paper would be taken «t 
an adjourned meeting, to be specially held fur 
the purpose on Friday, March 31. 








THE AUTOMOBILE EXHIBITION. 

AFrrer two motor-car shows have already be: 
held this year it would seem almost superfluous ' 
attempt a third, and it was not, therefore, genera ly 
expected that much interest would be attached \o 
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the Exhibition arranged to be held at the Agricul- 
tural Hall. It may be said at once, however, that 
the Show which opened on Saturday last, the 18th 
inst, and which closes to-morrow evening, the 
95th inst., exceeded expectations in its complete- 
ness and the number of its exhibits. Although it 
is not equal to the Olympia show, which we dealt 
with at some length in a recent issue,* it had a few 
interesting objects. A large number of exhibitors 
were, however, agents or traders, who showed 
cars of well-known construction and design. Al- 
though their stands may have been interesting to 
purchasers, they did not contain a great many 
new features ; in fact, the Show was rather of the 
nature of a mart than an exhibition. For these 
reasons we do not think it is necessary to draw 
particular attention to some of the most imposing 
stands at the Show, but will confine ourselves to a 
few that appeared of interest from an engineering 
point of view. 

The first exhibit that we shall notice is that of the 
Turner Motor-Manufacturing Company, of Wolver- 
hampton, who show the Turner-Miesse steam. car, 
and the 12-horse-power chassis for the same. There 
isa three-cylinder single-acting horizontal engine, 
the crank-shaft being placed athwart the car, under- 
neath the footboard, and driving, by spur-gearing, 
the intermediate shaft, the power being conveyed 
to the driving wheels through chain and sprocket 
mechanism. By means of differential gear the 
intermediate shaft is made to run at half the speed 
of the engine. The steam inlet and exhaust valves 
are actuated by cam-rods, the valves being of the 
‘‘poppet” type. The feed-pump is driven direct 
from the engine. The boiler is of the ‘‘ flash” type, 
and consists of bent tubes arranged grid-iron fashion 
in layers one above the other. The feed is admitted 
to the bottom layer, and this circulates upwards 
half way up the boiler. The steam generated then 
passes outside the casing up an external pipe, and is 
carried to the top layer of tubes, and circulates 
downwards through the remaining half of the boiler, 
whence it passes to the engine. The normal running 
pressure is from 150 lb. to 200 Ib., and the feed is 
so arranged that the temperature of steam is about 
1000 dey. Fahr. as it passes from the boiler. Ordi- 
nary paraffin oil is used for fuel. The burner consists 
of two spirals of tube, through which the oil passes 
as it is vaporised. Below these spirals is a chamber 
from which lengths of tube, perforated with small 
holes, extend. Air is also admitted to the chamber, 
so that the proper mixture for combustion is emitted 
from the holes. In Fig. 1, page 378, we give an 
illustration of the burner. It will be understood 
that the spiral coils shown are placed above the 
lengths of tube extending from the chamber, and 
not below, as shown in our illustration, an arrange- 
ment which we have adopted for the sake of 
clearness of illustration. There should be no more 
than half a pint of water in the boiler at one time. 
The boiler-tubes of the bottom layers are } in. 
outside diameter and ,5; in. bore. The top layers 
are also } in. outside diameter by ,', in. bore. 
The connections between the sections of the 
boiler are made by outside pipes,-so that if one 
layer should burn out, it can be cut out of the 
circuit, and the car could be run, though, of course, 
at lower speed, as there would be less heating 
surface. It has been found by experience that 
the bottom layers will last from 5000 to 7000 miles, 
representing a year’s work, and the cost to replace 
them is 21. 18s, 6d. 

The control of the power and speed is regulated 
by the amount of water admitted to the heating 
coils, there being a by-pass, which is actuated 
by a handle at the driver’s seat. The quantity 
of petroleum admitted to the burner is always 
the same in normal running, but there is a means 
of regulating the supply by hand when the car is 


Standing, or for a long run down hill, when no 
steam: need be generated. Under these circum- 
stances there is, naturally, a variation in. the 
amount of superheat of the steam, but it is always 
kept within working conditions. There is a foot- 
thrott); _which cuts off steam for regulating the 
Speed »' the car when moving in traffic ; a further 
moven cnt of the pedal which actuates the throttle 
Applic « band-brake on the main crank-shaft. The 
a 's reversed by a handle on the steering- 
. eel «ctuating the inlet and exhaust cams. Plain 
eae Bess, used throughout the car, the makers 


ball bearings unsuitable where a heavy 
© be takcn. The consumption of paraffin 


5 


load has t 


averages about a gallon an hour at a speed of 


15 miles for a 10-horse-power engine. The water 
would be about 12 gallons to run 80 or 100 miles. 
Seventy-five per cent. of the water is condensed 
by an ordinary condenser on the fore part of 
the car. On a level road this condenser has sufli- 
cient cooling surface to condense all the steam. 
The boiler is placed under the bonnet forward, so 
that the car has the appearance of an ordinary 
petrol-driven vehicle. 

On the stand of the Iden Motor-Car Company, 
of Coventry, is shown an ingenious spring-wheel 
arrangement, the invention of Messrs. Neate and 
Wills, of Rochester. This we illustrate in Figs. 2 
to 5, page 378. The object of the invention is to 
get the same easy running and resilience as with the 
pneumatic tyre. The arrangement consists of two 
outer flanges, shown separately in side elevation 
and cross-section in Figs. 2 and 3. These flanges 
are attached to the driving axle ; and are held at a 
definite distance from each other by the bolts and 
distance-pieces, as shown in Fig. 3. There is a 
central ring, to which the wheel spokes are attached. 
This is marked A in Fig. 4, and is shown in Fig. 5. 
The central ring carries three shallow cups or de- 
pressions on each side, There are two triangular 
plates B, which are placed on each side of the 
central ring, and have formed in them cups corre- 
sponding to those in the central ring. Between 
the pairs of cups steel balls C are placed. By 
means of coiled springs D the triangular plates B 
are pressed towards the central ring A, thus putting 
pressure on the balls. As the bosses of the outside 
flanges pass through the triangular plates and the 
central ring with sufficient clearance, and as the 
bosses are attached to the axle, it will be seen that 
the axle can move relatively to the rim of the road 
wheel (attached through the spokes to the central 
plate), but is restrained from doing so by the re- 
action of the coiled springs, which tend to hold 
the three elements of flanges, triangular plates, 
and central ring together. When, however, a load 
is put on the axle, the flanges are depressed, and, 
through the intervention of the coiled springs, 
carry with them the triangular plates, tie-rods 
being provided for the purpose, as shown in Fig. 5. 
As the central ring, supported by the road, cannot 
descend too, the cups in the ring and the corre- 
sponding ones in the plates move relatively to each 
other, and this causes the balls to roll into 
shallower parts of the cups, and thus compress 
the springs. It will be obvious that the ampli- 
tude of movement of the axle will be proportional 
to the ratio between the load and the reaction of 
the springs, the latter being made stitf enough to 
resist normal stresses. The device also acts asa 
spring drive, as the action described will obviously 
take place circumferentially as well as radially. 
There are also stops to prevent the pairs of cups 
coming too far apart in cases of abnormal stresses, 
and the balls thus being lost. Certainly, if by any 
spring-wheel device equal smoothness of running 
and ease of traction can be obtained as with the 
pneumatic tyre, it will be a great advantage to 
owners of motor-cars and other vehicles. 

On the same stand, the Iden Motor-Car Com- 
pany show two cars, one of 10 to 17 horse-power 
and one of 25 to 35 horse-power. These have four- 
cylinder motors and side-entrance bodies, with 
automatic lubrication throughout. The radiator 
and water-tank are combined, the latter being in a 
trunk at the top, so that natural circulation is 
obtained. There is, however, a pump for assisting 
the circulation ; but if this fails, the action will still 
goon. With the relative position of the radiator 
and tank with the engine, there must always be 
water in the cylinder jackets so long as there is 
any in the cooler. The arrangement also lends 
itself to short and direct water passages and pipes. 
The clutch is of the inverted cone type, the exterior 
part, which acts as a fly-wheéel,: being faced with 
copper, with a leather cushion under. With this 
arrangement oil is retained between the faces of 
the clutch by the centrifugal action. There are 
mechanical valves, both for inlet and outlet ; they 
are driven off one cam-shaft. There is a central 
drive and three speeds, the top drive being direct. 
The seating accommodation is roomy in these cars, 
and many of the details are carefully thought out, 
there being, for instance, a glove-box between the 
seats in front, a very useful detail. No bucket 
seats are fitted, as these are held by the maker to be 
uncomfortable on a long drive, not allowing a change 
of position. 





* See page 206 ante, 





On the stand of the Victoria Carriage Works, of 


Long Acre, is shown a Léon Bollée car, having a 
four-cylinder horizontal engine of 24 to 28 horse- 
power. It has mechanically-operated inlet and 
exhaust valves and two ignitions—one by accumu- 
lators, and the other by magneto. A feature 
in this car is the carburettor, which has a double 
chamber. There are two jets—one, of small capa- 
city, being used for supplying the engines when 
the car is stationary. This is closed by means of a 
slide-valve, worked from the driver’s seat ; and, at 
the same time, the larger jet is opened up, to be 
uséd’ when the full power of the engine is needed. 
This arrangement enables the engine to be run 
very quietly:when the car is standing. 

The Heatly-Gresham Engineering Company, of 
Cannon-street, E.C., exhibit the ‘‘ Rational” motor- 
car, and also a ‘‘ Rational” high-speed stationary 
engine of 3 horse-power, which will work with 
petrol or ordinary paraffin oil. The motor-car 
engine, which, of course, is a petrol engine, is 
placed horizontally, and has two cylinders, the 
speed of revolution being about 900 per minute, 
but it may be run at 200 revolutions per minute. 
At the Bengal reliability trials this car was the 
only one to finish. The speed averaged 19.64 miles 
per hour for 250 miles, the distance run on a gallon 
of petrol being 26.6 miles, whilst 4 oz. of lubri- 
cating oil were used. These cars have solid 
tyres, and are designed to be trustworthy in rough 
country. Two speeds are fitted, the object being 
to run the greater part of the distance on the high 
speed, working by the throttle. It is only witha 
steeper gradient than 1 in 12 that the slow speed 
is necessary.*~ Although the highest speed is 20 
miles per hour, a good average of about 16 miles 
per hour may be maintained on ordinary country 
roads. 

Messrs. Durham, Churchill, and Co., of Shef- 
field, show the Churchill char-d-banc, a large 
petrol vehicle which will carry twenty persons. It 
is driven by a 20 to 24-horse-power motor, having 
four cylinders, there being three speeds of 4, 8, and 
14 miles per hour. The transmission is through 
the gear-box by a metal-to-metal clutch on a central 
shaft to a live axle, there being spur-pinions on 
the outer ends of the axle meshing into internal 
toothed gear on the road-wheels. The car is well- 
arranged, there being easy access to the seats 
without use of the ladder. The rear wheels have 
3-in. twin “Sirdar” tyres, and the front wheels have 
5-in. solid tyres, all the wheels ‘being arranged 
with staggered spokes. There is also shown the 
chassis of a motor-car, made by the same firm, 
havinga four-cylinder motor, with a brake ‘of the 
locomotive type, gripping on both sides of the 
drum, and actuated by a pedal. The clutch-pedal 
and brake-pedal push outwardly from the driver, 
whilst the accelerator pedal pushes downwards. 
This is a good arrangement, and there is no fear 
of confusing the two and putting on the accelerator 
when the brake should be applied—a mistake 
occasionaily made by inexperienced drivers. There 
is also shown by this firm a landauleite on the 
pattern of the Allington cab. This is a neat 
arrangement with circular doors, which slide on 
the front. The hood is made to fall down, leaving 
the front glass for the shelter and giving a prac- 
tically open vehicle for the passengers. It is 
driven by a 16 to 24-horse-power Aster motor. 
On the same stand is shown the firm’s change- 
speed gear for motor-cars, the reversing gear acting 
by a double clutch. 

The Phcenix Car Company, of Birmingham, show 
some vehicles which are of a distinctly novel type 
so far as the bodies are concerned, the driving 
mechanisin being by the ordinary electric motors 
or petrol engines. The main part of the body 
consists of a Hansom-cab-like structure, with seat- 
ing capacity for two, or perhaps three, people. 
On the footboard there is’a seat which will accom- 
modate two other persons, and may perhaps be 
described as an emergency seat. It is very easily 
removed, and can be stowed beneath the driver's 
seat. The driver is placed in front, and there is 
room for two on his seat. The car will therefore 
carry six persons if required. There is a cover 
which pulls forward from the top and encloses the 
footboard. The arrangement of the windows is 
ingenious, being such that they will easily open 
under a light blow, but will stay shut under ordi- 
nary circumstances. The glass is arranged in fold- 
ing panels, which enable the windows to be paitly 
open; there is also a large window at the back. 
The arrangement appears to have all the comfort of 
'a Hansom cab without any of the difficulty of enter- 
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ing. The steering is by an ordinary fore-carriage, 
to which front wheels are attached in the usual 
way for horse-drawn vehicles. A small ‘‘run- 
about” arranged on the sime principle is also 
shown. This will carry two persons, and has a 
well-devised hood, which can easily be put up by the 
passenger without leaving his seat. 

Messrs. J. W. Brooke and Co., of Lowestoft, 
exhibit a 35-horse-power chdssis having a petrol- 
engine, with four cylinders, 5} in. in diameter by 
6 in. stroke. This is classed as a 35-horse-power 
engine, but will develop 50 horse-power at 1000 
revolutions per minute. The clutch differs from 
the form pe mle used. There is a loose ring 
which is forced forward by means of a lever which 
actuates a plug that fits into an elliptical hole in 
the ring, and the two parts of the clutch are thus 
held in contact, giving a positive drive. By this 
arrangement the control over the clutch is such 
that the engagement can be easily adjusted, whilst 
the release requires very little power. The speed- 
change gear is controlled by two sliding-rods in the 
gear-box. These are countersunk at the points of 
change of speed, and into the depression a ball is 
pressed by means of a spring. The device accen- 
tuates the change, and the rods are held in the 
position required until moved by the lever. To 
get the reverse speed a knob on the lever has to be 
pressed to allow it to engage the notch. A 15 to 
20 horse-power chdssis is also shown fitted with a 
Brooke carburettor. This type of carburettor was 
recently illustrated and described in our columns.* 

The Show at the Agricultural Hall gives some 
indication of the way in which the price of cars 
is coming down. For instance, a two-seated 
car, with a 10-horse-power four-cylinder engine, 
is priced at 200 guineas. This car appears to 
be fairly well finished, although, of course, it is 
impossible to pronounce on the workmanship of 
the engine without further opportunities for ob- 
servation than are afforded by casual inspection 
at an exhibition, where show finish is perhaps 
an uncertain factor. In saying this we are 
not referring specially to the car just men- 
tioned. The same exhibitors show a car with 
a four-seated tonneau body for 215 guineas. 
It is suggestive that a four-seated car with 
a long chdssis and extra strong gearing is priced 
at 280 guineas. Another cheap car to carry two 
passengers, and with a ‘‘dicky ’ behind, is priced 
at 1651.; this has a two-cylinder motor of 6} to 8} 
horse-power. On another stand are several good- 
looking two-seated cars of American appearance, 
but built in Germany, which are quoted at 150 
guineas. The engine is of 7 horse-power, single- 
cylinder, with mechanical valves. There is also 
shown a 6}-horse-power two-seated car of French 
make, priced at 1761. A still cheaper motor-vehicle 
is a tricycle with two seats placed tandemwise ; 
this is a well-finished and well-designed motor- 
tricycle, the price being 100 guineas. It has a 
single-cylinder water-cooled engine of 5 horse- 
power. There are two changes of speed—but no 
reverse—and three brakes. As acontrast to these 
cheap vehicles may be mentioned a chdssis of French 
make which is said to be worth 13001. 

The heavy vehicle section is situated in the 
annexe, and here a number of powerful wagons and 
lorries are shown; perhaps more imposing from 
their size than interesting on account of novelty. 

Messrs, Savage Bros., Limited, of King’s Lynn, 
exhibit a 5-ton steam wagon designed to meet the 
provisions of last year’s Act for the regulation of 
heavy vehicles. The engine has four cylinders, 
74% in. in diameter with a 5-in. stroke. There isa 
water-tube boiler, having 95 square feet of heating 
surface and 4 square feet of grate area. On the 
next stand Messrs. Wallis and Steevens, Limited, of 
Basingstoke, show an independent steam motor. 
It has the appearance of a small traction engine, 
and consists of a locomotive type of boiler, witha 
single-cylinder engine above. it can, according to 
the provisions of the new Act, be worked by one 
man. 

The Motor-Car Emporium, Limited, of Addison- 
road North, W., exhibit two omnibuses, one driven 
by a 4-cylinder 24-horse-power motor placed under 
a bonnet in front. It is double-decked, and will 
carry thirty-two to thirty-six passengers. It has 
three speeds and a reverse. 

The Lancashire Steam-Motor Company, Limited, 
of Leyland, exhibit a 36-passenger motor-omnibus 
which will run, after the Show, from Kew to 





* See page 243 ante. 





Surbiton. The motor is of the Crossley type, and 
has four cylinders. The normal running of the 
motor will be 800 revolutions per minute ; but it 
can be accelerated to 1000 revolutions per minute, 
when it will develop 30 brake horse-power. It 
will, however, run at as low a speed as 200 revolu- 
tions per minute. There will be three speeds 
forward of 3, 7, and 12 miles per hour respectively, 
and a reverse speed of three miles per hour. Power 
is transmitted to the driving axle by a cardan shaft. 
The performance of this omnibus will be watched 
with some interest, as the route is one capable of 
development. It is mostly level, but there is a 
short bit of very steep gradient coming up from 
Petersham to Richmond. The same firm exhibit 
a 5-ton steam brewer’s dray. 

Among other exhibitors in this section may be 
mentioned the Londonderry Steam- Wagon Company, 
who show a steam trolley. Messrs. Robertson and 
Son, of Fleetwood, show a 5-ton hydraulic tip-wagon. 
The Mann Steam Cart and Wagon Company, of 
Leeds, show two steam wagons, one of 2 tons, and 
the other of 5 tons. They have locomotive type of 
boilers, the power from the engines being trans- 
mitted by spur-gearing. Messrs. Hindley and 
Sons, of Bourton, exhibit a 5.ton motor-wagon with 
a locomotive boiler. The Hunslet Esgine Com- 
pany, of Leeds, show a 4-ton petrol wagon having 
a 20-horse-power three-cylinder motor. The Her- 
cules Motor-Wagon Company, of Manchester, show 
a5-ton steam wagon. The N.A.G. Automobile Com- 
pany of Great Britain and Ireland, of 106, Great 
Portland-street, contribute a 3}-ton petrol lorry, 
with a two-cylinder motor, of 10 to 12 horse-power, 
placed forward. It has four speeds forward and 
areverse. Messrs. Fodens, Limited, of Sandbach, 
exhibit two steam lorries with locomotive boilers, 
and Messrs. Jesse Ellis and Co., Limited, of Maid- 
stone, exhibit a 5-ton steam wagon, also with loco- 
motive boiler; and the Yorkshire Steam-Wagon 
Company, of Leeds, show a 5-ton steam wagon. 

A notable feature in the heavy vehicle section is 
the return to the locomotive type of boiler. 








THE PHCNIX DYNAMO WITH 
COMMUTATING POLES. 

Tue Phenix Dynamo Company, Limited, of Brad- 
ford, Yorks, are now putting upon the market a new 
design of continuous-current generator constructed 
under the Phenix-Pohl patents, for which several 
important improvements are claimed. The output of 
a given size of continuous-current generator is limited 
by two factors—the sparking at the commutator and 
the heat developed. In proportion as these faults 
can be suppressed, the weight and cost of a machine 
can be reduced for a given output; and as the effi- 
ciency of a modern dynamo is almost as high as it can 
possibly be, it is in the direction of diminished heat- 
ing and improved commutating qualities that the 
efforts of designers are almost entirely concentrated. 
It is evident that during the time that any armature 
coil is passing under the brush, the current in it has 
to be sonnel, and rise to its full value in the oppo- 
site direction, if sparking is to be avoided. To permit 
this, the coil must enter a reverse field during that 
time. In an ordinary shunt machine, however, the 
line of demarcation between the positive and negative 
fields varies in position according to the load on the 
machine, on account of the distortion of the main 
field by the cross-field produced by the current in the 
armature. Hence the greater the load the more the 
brushes must be shifted towards the leading pole- 

iece. It will be seen that if the reverse field could 

increased in strength agen gy to the armature 
load, the distorting effect of the latter might be 
neutralised and a fixed position of the brushes be 
secured ; and several attempts have been made to effect 
this by placing small series-wound poles between the 
shunt-poles. These auxiliary or ‘‘ commutation ” 
poles, Sceoun, have not come into general use for 
many reasons, the chief of which is, perhaps, that 
they failed to provide the necessary constancy of field 
in the commutation zcne. 

It is well known by dynamo-designers that if the 
reversal of current in the short-circuited coils of a 
direct-current armature is to take place with the 
greatest efficiency, there must be induced in each 
short-circuited coil an electromotive force represented 


by the equation 
t 
b~-2—}). 1 


e=(L4 = M) 3 - ia RR. ( 
in which L = the self-induction of the coil; = M the 
sum of all the coefficients of niutual induction in the 
simultaneously short-circuited coils ; i, the current per 
armature section; R. the resistance of the coil; ¢ 
the time elapsed since the commencement of short- 
circuiting, and T the entire time of commutation. Now, 
in meditm size and large machines the second part of 





the above equation may be neglected, so that an ide " 
commutation is effected if in the short-circuited coil an 
electromotive force 


e=(L + 2M) Fi 


is induced, which, it should be specially noticed, is con- 
stant during the entire time of commutation. This 
occurs when the field traversed by the short-circuit 
coils is constant over the entire commutation zone—a 
condition impossible to realise without an auxiliary 
pole of suitable form. ‘ 

The general appearance of the frame of the Phenix 
machine is shown in Fig. 1, page 371, in which can 
be seen the small commutating poles, alko shown in 
Figs. 2and 4. The peculiarity of these poles is that 
their faces decrease in breadth in the direction of 
motion for the — of equaiising the field in the 
manner invented by Dr. Pohl. The commutating poles 
are as short as possible in the axial direction of the 
armature. The electromotive force curve produced 
by the usual pattern of auxiliary poles is shown pro. 
jected beneath Fig. 2, while Fig. 3 shows how the 
electromotive force is maintained at constant value for 
a considerable period in the machine in question, and 
the commutating position correspondingly enlarged. 

We have had the opportunity of seeing a test con- 
ducted with one of these machines, and the advantages 
expected from theoretical considerations appeared to 
have been realiscd in a remarkable degree. The 
machine had been originally built as a standard four- 
pole shunt dynamo for an output of 30 kilowatts at 550 
volts at 525 revolutions per minute. With this out- 
put the machine did not commutate sparklessly, on 
account of the high reactance even with an air-gap of 
4.5 millimetres on each side. Auxiliary poles were 
fitted designed to give constant commutation condi- 
tions over about one-half the neutral zone, the air- 
gap was reduced to 2.5 millimetres on each side, and 
the rated output increased to 33 kilowatts. 

Running as a dynamo giving 60 amperes at 550 volts, 
the brushes could be shifted for more than an inch 
to each side of the central position without sparking. 
The machine was then loaded for a short time with 
120 amperes, and even with 150 amperes, which is 
nearly thrice the normal full load current, without 
signs of sparking. At a load of 30 amperes only, if 
the winding of the commutating poles was short- 
circuited, excessive sparking occurred. All brushes 
were then lifted from the commutator save one posi- 
tive and one negative brush, and even then no spark- 
ing occurred at full load, although the current density 
in the carbon was 93 amperes per square inch. 

We understand that the machine has also been 
tested as a dynamo at 1000 revolutions, and giving 
1000 volts, the fields being separately excited at 
550 volts, showing that even under these conditions of 
voltage and speed the auxiliary poles gave sparkless 
commutation. 

When run as a motor, with 440 volts on the arma- 
ture and 550 on the field, the speed at full load could 
be regulated from 350 to 900 revolutions per minute 
by altering the position of the brushes. The machine, 
although designed as a generator, will run sparklessly 
as a motor under three conditions, corresponding to 
the position of the brushes :—(a) At constant speed at 
all loads, like a compound motor ; (+) at decreasing 
speed with increasing load, with, consequently, a large 
starting torque; and (c) for increasing speed with 
increasing load. A special arrangement of commu- 
tating pole for motors is, we believe, being brought 
out by the Phoenix Company, which will give a speed 
regulation of 1 to5sparklessly at all loads. The motor 
will be reversible and of comparatively small size. 

To remove the. heating limit of the machines, the 
PheenixCompany have paid special attention to ventila- 
tion of both field coils and armature. As regards the 
ventilation of the field coils, each coil is wound in 
parts, separated by air ducts, two arrangements being 
shown in Figs. 5 and 6. In the case of rectangular coils 
a further air passage is left between the former and 
the opposite sides of each pole. The air blast caused 
by the armature is driven through these passages and 
cools the coils most effectively. The effect of ventilation 
is clearly shown by the curves in Fig. 7. In the ordi- 
nary coil the external temperature rose to about double 
that of the ventilated coil on the same machine ; 
while after the machine was stopped, and_ the air- 
blast consequently absent, the ordinary coil rose very 
much higher again, showing that its internal tempera- 
ture was far greater than that of the other. Fig. 8 
shows the armature of a 120-horse-power motor. Air 
is drawn in from both sides a!ong the shaft, and forc« d 
out by fan action between every one of the end con- 
nections and through ventilation ducts in the arma- 
ture core. The temperature rise is by this means 
kept below 35 or 40 deg. Fahr. 

The success that has attended the efforts of the 
Pheenix Company to get over the sparking and heating 
difficulties points to a very marked increase of the 
output as possible in machines of a given size, and 
the increased speed regulation and other characteristics 
of the machines as motors will commend themselves 
to users of this class of machinery. 
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LOVEKIN’S PIPE-FLANGING MACHINE. 

Iv is, perhaps, surprising, considering the import- 
ance of properly-constructed copper steam-pipes in 
marine work, that until recently no special machinery 
was in use by means of which flanges could be put on 
the pipes in a cheap and expeditious manner. No 
doubt in an old-fashioned industry like that of the 
coppersmith, methods that had been in use for a long 
time were considered good enough, and the practical 
difficulties of any change may have appeared too great 
for it to be worth while to encounterthem. Whatever 
these difficulties were, they appear to have been sur- 
mounted by Mr. L. D. Lovekin, chief engineer to the 
New York Shipbuilding Company, Camden, N.J., who 
has designed and constructed machinery capable of 
‘arsectngas * this class of work in a very satisfactory 
manner. Before going to the expense of making these 
machines, Mr. Lovekin tried some experiments with 
a large lathe, by means of which he was able to satisfy 
himself that the object he had in view could be success- 
fully attained, and that flanges could be put on copper 
pipes by means of expansion, in such a way as to make 
a thoroughly tight joint, without any brazing. The 
machines are equally applicable to wrought iron or 
steel pipes. 

In Figs. 1 and 2, page 374, may be seen illustra- 
tions in perspective of two of these machines, Fig. 1 
being for use on pipes from 16 in. to 24 in. in dia- 
meter, while Fig. 2 is employed on pipes having a 
diameter of from 2 in, to 74 in. in diameter. There is 
an intermediate size of machine made, which we 
have not shown, but which is intended for use on 
pipes with a diameter of from 8 in. to 16 in, It will, 
therefore, be seen that these three machines cover a 
very wide range. 

As is well known, the flanging of copper pipes, as it 
is now generally practised, is not an + sah om satis- 
factory process, being troublesome and expensive : 
moreover, the operation of brazing is very apt to 
destroy the properties of the copper, as well as to 
twist and warp the flanges. With the machines to 
which we have alluded, however, it is claimed that 
this objection is overcome, and a much better job is 
the result. The operation is as follows :—The flange 
having been bored and faced, is placed in the machine 
and held firmly there by means of clamps. The pipe 
is then placed in the flange, and is expanded and flared 
over by means of a mandrel and rollers, the process 
taking, for a 4-in. pipe, about 10 minutes. If brazing 
should be compulsory, owing to laws to that effect in 
certain cases, it can, of course, be done after the 
flanging has been finished in the way we have de- 
scribed, but it is of no advantage, and adds nothing 
to the strength of the pipe. 

The action of these machines we will now describe 
more in detail, taking the size shown in Fig. 2, 
page 374 as the model. This machine is shown in 
plan, longitudinal section, and end elevation, in 
Figs. 3, 4, 5, and 6, page 375. It consists of a cast- 
iron base A, which has at its rear end a motor for 
driving ; but the machine can, of course, be driven by 
cone-pulleys and a belt from ordinary shafting if 
required. The power is transmitted from the cone- 
pulley B on the machine, through a worm and worm- 
wheel to the spindle C. The worm-wheel on this 
spindle has a long sleeve cast on it, which passes 
through the bracket D, and on the end of the sleeve 
isa nut, asshown. The bore of the sleeve is provided 
with a keyway, so as to allow the shaft C to move 
freely forward and backward as desired, while a 
feather-key in the shaft causes the sleeve with the 
worm-wheel to revolve. Figs. 12 and 13 show en- 
larged views of the worm-wheel and the spindle C, 
and yive a good idea of the method of construction. 
The shaft C which passes through the sleeve is so 
made at the forward end that it forms a socket for 
different sizes of tools. It is carried at this end by 
the bearing E, in which it is free to revelve ; but it 
cannot move in a horizontal direction unless the bear- 
ing E be advanced or drawn back, on account of the 
collars F and G, the latter collar being provided with 
thrust and anti-friction rings, as shown. The bearin 
E is made with adjustable guides at the sides, an 
isalso provided with a nut underneath, through which 
a lead screw H passes, and by means of which the 
bracket E is moved. This lead screw is provided with 
bevel-wheels, and is located to suit the best position 
of the operator in charge. By means of this screw the 
head F can be moved to and from the work to be 
operated on. 

The 'ront portion of the machine, as shown in Fig. 7, 
has two sliding-heads J, mounted on guideways on the 

of the machine. A right and left-hand screw 
passes tlirough nuts below the heads J, by means of 
Which the two heads are made to approach towards 
or recede from each other. The heads have detachable 
clamping jaws L, Figs. 7 and 10, which are provided 
with V-shaped grips M for holding the pipe centrall 
and pr venting it from turning. ‘The cast-iron jaws L 
are made with grooves of suitable size, to permit the 
Pipe-tlanye being held in them independently of the 





Pipe, aud the grooves are faced on the rear side so as 





to be in perfect alignment with the central shaft, 


| which allows the Senge to be placed exactly as desired. 


Suitable set-screws N are employed to force the faced 
portion of the flange against the faced portion of the 
jaws. This meas owing to the backs of the flanges 

ing rough and sometimes having bosses on them, 
has been found to be the best. 

Coming now to the tools which are used on the 
machine, a typical expanding tool for small pipes is 
shown in Fig. 14, and its various parts in Figs. 15, 16, 
and 17 ; and as the principle involved is the same for 
all sizes of Pipes, it will be sufficient for us to describe 
this one in detail only. It consists of a cast-steel 
shank and body O, in one piece, and bored out to 


receive the forged-steel mandrel P, as shown in P 


Fig. 14. The body is slotted out at Q, to admit the 
feeding-screw R (Fig. 16). At cach end of R threads 
are cut which engage with screw-threads on the 
inside of the hand-wheel 8S, by means of which the 
required motion for expanding can be given to the 
mandrel P, the feed-screw being free to move in the 
slots Q. The feed-screw R is held in place by a nut 
at the rear end, which takes the thrust due to forcing 
the expanding and flaring rollers forward. The back 
of this nut is also f , so that when it is screwed 
back till it comes in contact with the socket-head on 
the machine, it can be used as a means for withdraw- 
ing the tool shank from the end of the spindle C 
(Fig. 4). A suitable feather and set-screw are pro- 
vided in the shank for holding the tool in place ; and 
the end of the shank comes in contact with the bottom 
of the bore in the socket, and forms a firm backing to 
take thrust. 

The shank at its front end is so arranged that 
it can receive a series of detachable heads to suit the 
various sizes of pipes. These heads, one of which is 
shown at T, are made of cast steel, and are bored to 
take the end of the shank O, Fig. 14. They are provided 
with a keyway and feather, as well as a set-screw, as 
shown. In each head there is a series of slots, which 
receive the expanding and flaring rollers U and V, 
Figs. 14 and 15, these rollers being held in place by 
set-screws. On a reduced portion of the mandrel p 
the central rollers W and X, Figs. 14 and 17, are 
placed, and are free to revolve, being provided with 
suitable anti-friction washers at their rear ends to 
take the thrust. 

It will be seen that these central rollers constitute 
an important feature of the tool, for upon them the 
expanding rollers revolve, the friction being thereby 
so much reduced that the mandrel has little to do 
except force the central rollers forwards and inwards ; 
the central rollers have no circumferential bearing on 
the mandrel. The operation of expanding is, there- 
fore, very simple, for after the tool is in position in 
the machine, the pipe and flange set central with the 
spindle, as shown in Fig. 4, it is only necessary to 
start the motor which revolves the tool. The expand- 
ing is done by simply holding the feeding-wheel 8 fast, 
for this advances the inner mandrel, and causes the 
rollers U and V toexpand. A reverse motion of the 
hand-wheel will, of course, remove the pressure from 
the expansion rollers. When first setting the pipe 
central the expander can be used to hold it in position 
while the Y-shaped grips M are being adjusted ; but this 
operation is only necessary when setting the first pipe, 
as, when once set out for a certain size of pipe and 
flange, all others of the same size can be set ready for 
expansion without any preliminaryadjustment by means 
of the tool. In Figs. 18, 19, 20, and 21, page 374, are 
shown different views of a tool for ex ae larger 
pipes into their flanges, but the principle is the same 
as in the tool previously described. The reference 
letters are similar in both cases. Tests have been 
made by the Quimby Engineering Company, of Phila- 
delphia, on numbers of pipes having flanges fixed by 
means of these expanders, with most satisfactory 
results. The method of testing a eg of 2h-in. 
tubing flanged in this way is shown in Figs. 22 and 23, 
page 374, the tests being made to show the value of 
the joint. 

In all previous tests of tubes rolled into flanges by 
other methods, the joints failed under a pressure of 
from 1000 lb. to 2000 lb. per square inch, whereas in 
the case of a joint made with the Lovekin expander 
the following results were obtained, the pressure 
being applied with water through a small pipe at Y, 
Figs. 22 and 23 :—At a pressure of 2600 lb. per square 
inch the pipe began to stretch, and when the pressure 
reached 4200 lb. a slight weeping occurred at the 
rubber gasket. 
test again applied, when at a pressure of 4650 lb. 
the pipe stretched ,j, in., and the elastic limit was 
reached. One flange-bolt then broke, but no leak had 
occurred in the joint up to that time. After renew- 
ing the bolt, pressure was again turned on and in- 
creased up to 5600 lb., when the gasket blew out. 
During this test the pipe attained a permanent 
stretch of Jj, in., with a lateral bulge at the centre 
of ,; in. Figs. 24 and 25 are also views of other test 
specimens. 

These machines are made by the International 
Engineering Company, of Philadelphia. 


UNITED STATES. 
HILADELPHIA, March 14. 

THE activity heretofore reported in the steel in- 
dustry continues, and even increasing activity is 
apparent in some lines. Both crude and finished iron 
and steel are being contracted for. An order was 

laced in Pittsburg on Saturday for 15,000 tons of 
oundry and forge iron, to cover, among other require- 
ments, an order for 7000 tons of plates needed for 
the steel-riveted pipe in connection with the Pittsburg 
filtration plant ; the smaller buyers of forge, foundry, 
and basic iron are in the market for small lots, 
aud the aggregate demand thereby created is hardenin 
rices. Railroad requirements are very heavy, an 
the car-building plants are once more in the market, 
and within the past few days bave placed orders. 
There is the greatest activity among railroads in 
ordering rolling-stock. It is announced, on appa- 
rently good authority, that the orders for freight-cars 
now aggregate between 80,000 and 90,000, of which 
about one-fourth are to be of entirely steel construc- 
tion. These orders call for at least 200,000 tons of 
plate, in addition to what has already been offered. 
Orders will probably be sent to car factories this week 
for the construction of 15,000 additional cars, and 
these will call for very large quantities of material, 
as a large number of them are to be of steel. In bar 
iron the same activity prevails, and an order for 
3000 tons is now pending in Western Pennsylvania ; 
galvanised sheets are also very strong, and hoops have 
advanced 2 dols. per ton. 

The supply of coke seems to bs somewhat short in 
New England, and owing to obstacles in delivery a 
good many foundries and engineering plants in that 
section are now short of Pao 5 There is not enough 
cars to carry the coke wanted, and in consequence an 
accumulation of coke is reported in the Connellsville 
region. There are some 29,000 ovens in that section, 
and only about 1000 are idle. A new coke-producing 
plant is being established in the mountainous region 
of Virginia, and 1200 ovens are now producing coke, 
with 2009 being rapidly hurried to completion. 

The situation of the steel industry is in a most satis- 
factory shape. Users of billets are making urgent 
requests for the prompt deliveries of materials ordered. 
Steel rail orders continue to pour in, and the aggregate 
of orders now on the books foots up 1,800,000 tons. 
Last week the Illinois Steel Company contracted for 
24,000 tons, in addition to a ome ee of heavy orders 
now under execution. A sale of 10,000 boxes of tin- 
plate was made recently at 10 cents per box under the 
official price, and there are cuts on black and gal- 
vanised sheets ; the demand for structural shapes is 
now exceptionally heavy, and the volume of business 
taken by car shops, railway equipment manufacturers, 
electrical plants and machinery manufacturers has 
stimulated the expansion of structural mill capacity. 
Additions are being made to every structural plant in 
the United States. There is also an active demand 
for machinery, machine-tools, and power equipment. 
The increased demand has been particularly noted 
within two weeks. The present tendency of prices is 
upward ; but the manufacturing interests do not care 
to pile obstacles in the way of consumers, and it is 

robable that the advances which may be made will 
e unimportant. 


NOTES FROM THE 
Pr 








Braprorp Sanirary AssocraTion.—The annual meet- 
ing of this association was held on the 8th inst., under 
the presidency of Dr. H. Johnstone Campbell, when 
the causes of, and the remedies for, various epidemics were 

assed in review. The engineer, Mr. M. Paterson, attri- 





| land to the dangerous 


| the overflow of sewage to the house 


A new gasket was inserted, and the | 








Puted the increase of diphtheriain many districts in Eng- 
ractice of cutting off waste pipes 
to the stoppage of the yaw 

oundations. Further 
subjects were dealt with, including the mania for entering 
new cottages before the plaster was dry, and also the 
allegation that in many cases the materials obtained in the 
breaking up of rotten slum tenements had been introduced 
by jerry-builders in the foundations of new houses. 


over gullies; this | 





GoOLD-MINING IN THE TRANSVAAL.—The production of 
gold in the Transvaal in February was 363,811 oz., as 


|compared with 289,502 oz. in February, 1904; 196,513 oz. 
| in February, 1903 ; 81,405 oz. in February, 1902 ; 75,170 oz. 
|in February, 1900; and 404, 


335 oz. in February, 1899. 
| Mining was suspended in February, 1901, in consequence 
|of the Boer War. The aggregate output in the first two 
months of this year was 733,069 oz., or at the rate of 
4,398,414 oz. per annum. The actual output in 1904 
|was 3,779,621 oz.; in 1903, 2,963,749 oz.; in 1902, 
1,704,410 oz.; in 1901, nil; in 1900, 238,991 oz.; and 
| in 1899, 4,069,166 oz. It should be observed that in the 
last three months of 1899 and the first three months of 
| 1900 a small extraction of gold was effected which was 
|appropriated by the Boers. It will be seen that the 
| eltoctive gold extraction of the Transvaal may now be 
|regarded as larger than at any former period, 1899 
having been, upon the whole, the record _— The 
| estimated total of 4,398,414 oz. set against 1905 is likely 
| to be exceeded rather than otherwise, as available sup- 
lies of labour are now much larger than they have been 
for some time past, and are likely to be still further in- 
creased by importations of Chinese coolies. , 
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EXHIBITS AT THE AUTOMOBILE EXHIBITION. 
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LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 4th inst., the steel screw ey = 
and cargo steamer Thessalia, which was built by the 
Flensburg Shipbuilding Company for the Hamburg- 
American line, left the Flensburg Harbour for her official 
trial trip. Her principal dimensions are: — Length 
between perpendiculars, 410 ft.; breadth, extreme, 50 ft. 
6 in.; side depth up to upper deck, 31 ft. 6in.; and a/| 
carrying capacity of about 7500 tons. The steamer, | 
which is classed to German Lloyd’s, is fitted with quad- 
ruple-expansion engines of 2800 indicated horse-power, 
which are ca 
knots when fully load After the trials the ship con- | 
tinued her course through the Kaiser Wilhelm Canal | 
towards Hamburg. 


ble Bae ' the vessel a speed of 114 


Messrs. William Beardmore and Co., Limited, launched | 
on Friday, the 10th inst., from their shipbuilding yard at 
Govan, the steamer Rathlin, the latest addition to the 
fleet of the Clyde Shipping Company. The new vessel is 
intended for the owners’ coasting service, and besides 
being designed to carry a large cargo, she is fitted through- 
out as a first-class passenger steamer, with very comfort- 
able accommodation for the many tourists who take ad- 
vantage of the company’s routes in the holiday season. 
The dining-saloon, ladies’ cabin, state-rooms, &c., situated 
aft on the main deck, are all fitted up in a handsome 
manner. A stair leads to a commodious entrance hall on 
the poop deck, off which are four first-class deck cabins. 
The general dimensions of the vessel are :—Length, 
252 ft.; breadth, 35 ft.; depth, moulded, 18 ft. 3 in.; with 
a topgallant forecastle, long bridge, and full poop. The 
machinery consists of a set of triple-expansion engines, 
with cylinders 25 in., 40 in., and 65 in. in diameter by 
48-in. stroke, and two single-ended boilers 15 ft. in dia- 
meter by 13 ft. long, made for a working pressure of 
160 lb., and constructed at the builders’ Lancefield Engine 
Works. 

On Saturday, the 11th inst., the s.s. Craighall, built by 
Messrs. David and William Henderson and Co., Limited. 
Partick, Glasgow, to the order of Messrs. Biggart and 
Fulton, Glasgow, underwent a trial run in the Firth of 
Clyde, when she attained a mean speed on the measured 
mile of 13 knots, which is in excess of the guaranteed 
8 . The vessel has been built to class 100 Al in 
Lloyd’s Registry, is 380ft. by 50 ft. by 28 ft. 8in. 
moulded, 4400 tons gross, and has a large carrying capa- 
city. The machinery, which has also been constructed by 
Messrs. Henderson, consists of a set of triple-expansion 
engines, having cylinders 25in., 41 in., and 67 in. in dia- 
meter, with a stroke of 48 in., and three single-ended 
boilers working at a pressuie of 180 lb. per square inch. 


The Clyde Shipbuilding and Engineering Company, 
Port Glasgow, launched on Saturday, the 11th na oe 
firs) of four steamers they are constructing for the 
Danish-Russian Steamship Company, Limited, Copen- 

. The vessel’s dimensions are :—Length, 295 ft. ; 
breadth, 42 ft. ; and depth, 22 ft. She is designed to 
carry about 3700 tons dead-weight on a light draught. 
Immediately after the launch the vessel was placed in the 
builders’ dock to receive her machinery. The engines are 
a snpenten, having cylinders 22 in., 35 in., and 59 in. 
in diameter, with a stroke of 39 in. There are two boilers, 
to work at 180 lb., a large horizontal donkey boiler, six 
steam winches, and a first-class equipment of auxiliary 
machinery, electric light, &c. The vessel was named 





Michail Ontchoukoff. 














Fie, 1. Tue Turner-Migsse Burner. 


There was launched from the yard of Earle’s Ship- 
building and Engineering Company, Limited, Hull, on 
Friday, the 17th inst., a steam carrier named the Warter 
Priory, which has been built to the order of the Hull 
Steam Fishing and Ice Company, Limited. The vessel 
has been specially designed for the carrying trade 
between their fishing fleet and London. She is fitted 
with a whale-back, which will give shelter for the crew, 
and will also shelter, to a large extent, the forward 
well-deck. A powerful trawl-winch has been fitted, and 
trawl-gear for one side of the vessel. The dimensions of 
the vessel are 146 ft. 8 in. by 23 ft. by 11 ft. 94 in. 
moulded. The engines and boiler will be supplied by 
Messrs. C. D. Holmes and Co., Hull. 


On Soenater, 
Sunderland Shipbuilding Com 


ny, Limited, proceeded 
to sea upon her official trial. inci 


the 18th inst., the Gothic, built by the | out at the National Physical Laboratory. 


er principal dimensions | Rayner before the 


| Company, Limited, Sunderland, having cylinders 23 in., 
38 in., and 62 in. in diameter with a 42-in. stroke, with 
| two large boilers. A mean speed of 11 knots was obtained. 
The vessel has been built to the order of Messrs. W. H. 
| Cockerline and Co., of Hull. 
| The steel screw steamer Anselm, the latest addition to 
the Booth Line, of Liverpool, left the shipbuilding and 
| engineering works of Messrs. Workman, Clark, and Co., 
Limited, fast, on Monday, the 20th inst., for her 
| speed trials and adjustment of compasses in Belfast 
Lough, and after a satisfactory cruise, proceeded to 
| Liverpool to receive cargo and passengers for her initial 
| Voyage. The Anselm is 415 ft. long, and her gross tonnage 
is 5450 tons ; she has been built under Lloyd’s special survey 
for their highest class. The machinery and boilers have 
been constructed by Messrs. Workman, Clark, and Co., 
|at their Queen’s-road Works, and consist of a set of 
triple-expansion engines to develop upwards of 4500 horse- 
pore, steam being supplied by four steel multitubular 
ilers working at a pressure of 180 lb. per square inch 
under Howden’s system of forced draught. 


Messrs. Workman, Clark, and Co., Limited, Belfast, 
launched from their south yard on Tuesday, the 2lst 
inst., a finely-modelled steel screw steamer, which is the 
first of two vessels being built by them to the order of 
Messrs. Elders and Fyffes (Shipping), Limited, of London. 
The new vessel has been named Pacuare, and is specially 
designed and equipped for the conveyance of fruit in bulk 
between the West Indies, Costa Rica, and this country. 
The Pacuare is one of the largest vessels engaged in the 
fruit-carrying trade, being 383 ft. in length, with a gross 
tonnage of nearly 4000 tons. The cargo space is insulated, 
while a complete and efficient installation of refrigerating 
machinery by Messrs. J. and E. Hall, Limited, of Dart- 
ford, will be fitted, having air ducts to convey the cool air 
to each compartment, for the preservation of the fruit 
during transit. The machinery, consisting of a set of 
triple-expansion engines, with all necessary auxiliaries, 
supplied with steam from four steel multitubular boilers, 
is being construc by Messrs. Workman, Clark, and 
Co., Limited, at their Queen’s-road Works. 





| 

H.M. to o-boat destroyer Garry, the last of six 
destroyers of the new type being built by Messrs. Yarrow 
| and Co., Poplar, for the British te was success- 
| fully launched on Tuesday, the 2lstinst. ‘The dimensions 
| of these vessels are as follows :—Length, 225 ft.; beam, 
|23 ft. 6 in. They are fitted with four-cylinder triple- 
compound engines and four Yarrow boilers. The engines 
of these vessels are balanced on the Yarrow, Schlick, and 
Tweedy system. An entirely new form of hull has been 
adopted in the Garry, and her trials will in consequence 
be watched with special interest. 








Tue ENGINEERING STANDARDS CommitTTEE.—This com- 

| mittee has just published a report on the temperature 
experiments on field coils of electric machinery, carried 
Many of the 

| results obtained are given in a paper read by Mr. E. H. 
nstitution of Electrical Engineers, 


are 314 ft. between perpendiculars by 46} ft. extreme | with which we deal in the present issue. The report 1 


breadth, b 


Lloyd’s under special survey ; dead-weight capacity, 4885 d 
The machinery was | bookseller, or direct 


tons on a light draught of water. 


23 ft. depth, moulded, classed 100 Al at | 


Messrs. Crosby Lockwood and 
be obtained from any 
ces of the committee, 


blished, at 5s. net, bf 
| Ludgate-hill, E.C., and ma 
from the o 


supplied by the North-Eastern Marine Engineering | 28, Victoria-street, S.W. 
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THE EXE BRIDGE. 


Tue Mayor of Exeter, Councillor Elwin C. Perry, 
will on, Wednesday next, inaugurate the new bridge 
which has been constructed across the River Exe, at 
Exeter, connecting that ancient city with the district 
of St. Thomas, south of the river, recently incorpo- 
rated with the city. The new bridge takes the place 
of the structure erected in 1778, and constitutes the 
main approach from the south and west of the city, 
as shown by the annexed plan, Fig. 1. 

The first bridge across the river at this site was 
completed in 1250, by Walter Gervaise, a past mayor 
of Exeter. It crossed the river diagonally, and con- 
sisted of thirteen pointed irregular arches, no two of 
which were alike. The roadway was very narrow, 
the total width being only about 12 ft. 6in. The 
arches and piers were of stone, and the superstruc- 
ture carrying the roadway was of framed timber. 
The bridge was founded on oak piles, driven closely 
together in the bed of the river. Four times was this 
bridge partially destroyed by floods, aggravated by its 
numerous piers ; and in 1771, after having 8 for 
nearly 530 years, it was replaced by a masonry bridge 
with three arches. The two side spans were each 
about 37 {t. 6 in., and the centre one 50 ft. The width 
in this case was 35 ft. between parapets, with a 5-ft. 
footpath on each side. This second bridge adequately 
served its purpose for very many years, but as time 
elapsed it was found not only insufficient in width for 
the extensive traffic into the city, but that the gra- 
dients were too heavy, being 1 in 21 on the north side 
and 1 in 10 on the south side. Moreover, it was found 
that in times of heavy flood the two piers in the river, 
each 12 ft. 6 in. wide, greatly obstructed the flow. 

Parliamentary powers having been obtained in 1900, 
Sir John Wolfe Barry, K.C.B., and Mr. Cuthbert 
A. Brereton, M. Inst. U.E., were approached by the 
Corporation with a view to the construction of a 
bridge which would overcome these objections, while 
at the same time affording greater accommodation for 
the ordinary vehicular traffic. Tenders were obtained 
in 1902, and the work put in hand at once ; the con- 
tractors for the masonry being Messrs. Woodman and 
Son, Exeter, and for the steel work Messrs. Heenan 
and Froude, Manchester. 

We illustrate the new structure on page 382 and 
on the two-page plate accompanying this issue. A 
glance at the elevation (Fig. 2, page 382) will at 
once convince the reader of the graceful character of the 
bridge, which is in one span of 150 ft. The gradient 
on the south side of the bridge has been reduced 
to 1 in 20, while the north side approach is level, a 
considerable improvement on the former state of affairs 
(see Fig. 4). To obviate any obstruction in the river, a 
single span was necessary; and in order to improve the 

radients, and at the same time to afford the necessary 
Cobeer under the bridge, the system known as the 
‘*three-hinged arch ” was adopted, the constructional 
depth available at the centre being only 3 ft. 5in. This 
enabled the rise to be restricted to 11 ft. 44in., and 
gave 15 ft. of headway above the ordinary water-level. 

The arch at the same time is an exceptionally flat one, 
the ratio of rise to span being only 1 to 13.2; indeed, it 
is probably the flattest in this country. This is due to 
the circumstance that the springings had to be kept 
as far above the water-level as possible, in order not 
to interfere with the flow of the river in flood. Not- 
withstanding the falling gradicnt, a symmetrical 
appearance has been preserved in the elevation. This 
has been accomplished by the treatment of the fascia 
work. The spandrils on the two sides of the bridge 
are approximately the same size, but the ornamental 
parapet has been made higher above the footway at 
the south end than at the north, so that the height 
from springing level to the top of the parapet is prac- 
tically the same at each abutment. Thus the appear- 
ance presented does not partake of the inequality 
which would otherwise have been the case owing to 
the difference in level at the two ends of the bridge. 

The arch-ribs, eight in number, are of steel, with a 
hinge at each abutment and in the centre. The 
thrust of the ribs is taken by heavy cast-iron bed- 

lates (Figs. 4 and 7) abutting on to massive granite 

-stones, embedded in the concrete of the abutments 
(Fig. 4). These abutments have been constructed of 
considerable thickness, to withstand the thrust due to 
the flatness of the arch. On the north side the abut- 
ment is 33 ft. from frort to back, and on the south 
side 36 ft. 

The foundations are on red shale underlying a bed 
of gravel. The work of removing the abutments of the 
old bridge and constructing those for the new was 
carried out within cofferdams built of a single row of 
whole timber sheeting. The abutments (Fig. 4) them- 
selves are of Portland-cement’ concrete faced with 
brindle brickwork, but the cutwaters and the exposed 
portions of the abutments are of granite ashlar masonry 


(Fig. 5). 

The ribs, which are illustrated in detail on our two- 
page plate, vary in depth, being 2 ft. 2in. at the 
centre of the span and at the abutments, swelling out 
to 4 ft. Gin. at the haunches (Figs. 7 and 22). The 


flanges of the ribs consist of two plates, 18 in. by 
4 in., connected to the webs by means of angle-irons 
4in. by 4in. by 4 in. The webs are 4 in. thick at | 
the middle of the half-arch, increased to # in. at the | 
centre of spin and at the abutments, where the | 
thrust is transmitted through the hinges (Figs. 8 and 
9). These hinges consist of hard-steel pins, 8 in. in | 
diameter and 11 in. long, working in cast-steel collars 
secured to the webs of the ribs by cast-steel angle 
brackets (Figs. 8 and 9). The ribs and columns are 
braced together vertically by a system of angle-bar 
bracing, 34 in. by 34 in. by 4 in., opposite the points 
where the cross-girders are carried (Wigs. 5, 12, and 18 
to 25), while Baer stiffening-plates are introduced at | 
intervals of about 4 ft. 2in. along the ribs (Figs. 7 
and 22). Diagonal lateral bracing was also introduced 
in order to stiffen the bridge inst wind pressure, 
and against the shock dus to the possible impact of 
floating objects coming down with spates. 

Zach half-arch was brought to the site in two pieces, 
and as each segment, extending from abutment to 
centre pin, weighed about 13 tons, the heaviest load 
dealt with by the steam-derrick cranes in use was 
about 6s tons. At the point of junction cover-plates 
and angles were riveted on the 4 and bottom flanges, 
as shown in Figs. 7 and 22. The ribs were tempo- 
rarily suppor during erection on timber staging, 
carried partly on the piers of the o!d bridge, whic 
were left in place for the purpose. 

The expansion joints at the abutments and in the 
centre (Figs. 7, 8, and 22) consist each of two cast-iron 
kerbs, 4 in. apart, having a checkered steel rubbing- 





NS 


a 


4 


pai 


‘a 


4 Y. xX 
1S 


tp N 7, 


‘SS 


y 


Go 
ln 
S 


yi 
Nii 


width of the bridge between parapets is 50 ft., as 
compared with 35 ft. on the old bridge. 

The parapet is 3 ft. 6 in. high on the north end 
and 5 ft. on the south end, the difference being due, 
as we have said, to the necessity of preserving « 
symmetrical elevation. The parapet is of ornamental! 
cast-iron work, and on each panel there is introduced 
in relief the arms of the City of Exeter. The orna- 
mental facia work is also of cast iron, and is very 
effective ( Fig. 2). The fascias are secured to cast-iron 
posts bol to the cross-girders wherever possible, 
and to the outside ribs when the cross-girders are no 
longer available near the centre. Further attachment 
was obtained wherever possible by means of angle- 

late brackets riveted to the stiffeners of the ribs. 

he fascia is thus rigidly connected to the steel-work, 
but is free to move with the rise and fall of the 
bridge under changes of temperature. It is, however, 
in common with the steel-work, connected with the 
abutments through its attachment to the end columns, 
which are secured by set-screws at their base to the 
cast-iron skew-backs from which the main ribs spring. 
As these columns are of considerable length, they will 
easily take up any movement of the bridge without 
undue stress coming upon their connections at the 
base with the bed-plates. This, with other details, 
we shall illustrate in a subsequent issue. 

In connection with the electric tramways, orna- 
mental standards have been erected at the centre of 
the bridge for carrying cross-wires supporting the 
overhead trolley-wires (Fig. 2). These standards serve 
also to carry the electric lamps, and they are connected 
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to the curve of the roadway. It is anticipated that, 
bridge—that is to say, 14 in. on each side of the normal. 
steel joists, 10 in. by 5 in., and these rest on rolled 
in height, attaining their maximum at the abutment, 
intersect the troughing carrying the roadway, the 
to 32). 
running longitudinally, an arrangement which enabled 
the proportion of 6 to 1, adopted in preference to ordi- 
Portland cement rendering, 14 in. thick, and over this 
plete the surface. The seecouhes to the bridge 
gas mains being self-supporting between the cross- 
tramway runs across the bridge on two lines of rails 
as shown in ty is 34 ft., as compared with 25 ft. 





ys ; <4 
) NS \ 
with the extreme range of temperature, the extent of 
This, of course, is provided for by the hinges. 
steel columns, Gin. by 5 in., which transfer the load to 
and decreasing towards the centre. Near the centre, 
cross-girders are built of angles and webs running 
The flooring (Figs. 5 and 33 to 36) consists of 5-in. by 
the troughing in the centre to be laid between the ribs. * 
nary ballast concrete in order to reduce the load on 
again is ? in, of asphalte laid in two layers, with 
are paved with 4 in. jarrah blocks. Gas and water 
girders, while the water mains rest on the floor-plate 
resting on the concrete (Fig. 5). 
in the former bridge; while the footpaths are each 
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piece screwed on to the top flange, which is cambered 
rise and fall will not exceed 3 in. at the centre of the 
The cross-girders (Figs. 7 and 22) consist of rolled 
the ribs. These columns, or posts (Figs. 7 and 22), vary 
where, owing to the restriction in height, the ribs 
intercostally between the ribs (Figs. 18 to 21 and 29 
¢-in. steel troughing, resting on the cross-girders, and 
Over the troughing is 6 in. of coke breeze concrete, in 
the brid, The top of the concrete is overlaid with 
brattice cloth between them ; 6-in. jarrah setts com- 
mains are carried under the footpaths (Fig. 5), the 
under the footway. The City of Exeter new electric 
The clear width of the roadway between the kerbs, 
8 ft. wide, as compared with 5 ft., so that the total 





to the bridge by spring washers, so as to allow of move- 
ment under changes of temperature and vibration. 

Prior to the commencement of work on the new 
structure, it was necessary to build a temporary 
bridge, which was constructed of timber. The width 
between parapets was 27 ft. 6 in , of which 17 ft. 6 in. 
was for vehicular traffic, with a 5-ft. footpath on each 
side. The bridge was constructed of timber piles at 
20-ft. centres, with timber bracing and decking, pro- 
vision being made for the carrying of gas and water 
mains. The method adopted in connection with the 
demolition of the three arches of the old bridge was 
somewhat unusual, The timber centering was carried 
on barges ; these were heavily loaded, and after the 
centres were fixed the load was removed, so that any 
fall of the water-level due to drought would not affect 
the position of the timber centering relative to the 
arch. 

The work has occupied about two and a quarter 
years, including six months taken up by the construc- 
tion of the temporary bridge. We shall publish further 
drawings in a later issue. 





Ratinc or Rattways.—The assessment committee of 
the Grantham Union recently raised the assessment of 
the Great Northern Railway Company’s property in that 
union, consisting of the main line to York and the Not- 
a. Lincoln, Sleaford, and Woolsthorpe branches, 
and nine stations from a rateable value of 34,130/. to 
62,034/., the majority of the former assessments having 
been in existence since 1875. The company appealed, 
and the matter was referred by agreement between the 
parties to the Recorder of Grantham, Mr. T. S. Soden, 
as arbitrator. Aftera hearing Jasting six days the ar!i- 
trator has published his award, which, including the 
figures agreed u between the parties, orders a reduc- 
tion of 24,9947. from the figures appealed against, or 4 
total increase of 2910/. on the original assessment. ‘The 
arbitrator also ordered that the assessment committee 
shall pay all costs except in the case of Grantham station, 
the figures of which were agreed between the parties. 
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SUCTION-PRODUCER GAS-PLANTS. 
To THE Epitor or ENGINEERING. 

<in,—I notice in this week’s issue some notes on Dr. 
Bowman’s paper on “‘ Gas-Plants,” which he read at 
Leeds. I am sorry that absence from home prevented 
my being at the meeting, as I wished to correct what 
seems to me some misstatements contained in it. 

However, two of the points I wish to speak on are 
brought out in your-Notes—viz. (1) that suction-gas 

lants cannot run on light loads for a long period—Dr. 
Bowman places the limit of the load at one-third of full 
power—without giving trouble ; and (2) that bituminous 
coal has been unsuccessful in suction-gas plants. 

With reference to the first point, I think that Dr. 
Bowman cannot have had much experience in runnin 
suction plants on light loads, or he must have dealt wit 
plants which were unsatisfactory. Asa matter of fact, 
it is quite common for us to run ten to twelve hours at 
light loads—t.e., the engine running absolutely without 
load. We have done this many times during the past 
agricultural show season, and we intend to do the same 
thing again this year. If Dr. Bowman has any doubt on 
this point of light-load running, I shall be very pleased 
to run him an engine at the forthcoming Royal Show on 
light load from 9 a.m. till 6 p.m. without stopping. 

[am — well o— that yf aw ype gas- 

Jants which cannot keep up a supply of gas on a 
fight load for a lengthened period. Such plants, how- 
ever, should not be allowed to condemn other and better 
plants which can do this ar. nee 

As to the second point—the use of bituminous coal—I 
think the Doctor is not quite up to date. I think if he 
will make some inquiries in the proper quarter he will 
find that bituminous coal is being used in suction plants— 
the plant, of course, being made suitable for the work. I 
know, of course, that the plants using bituminous coal 
are not yet thoroughly before the public; but, still, Dr. 
Bowman’s statement should be modified, or people may 
be misled. 


Halifax, March 22, 1905. 


Yours truly, 
Hucu CAMPBELL. 








TAR-MACADAM ROADS, 
To THE EprTor oF ENGINEERING. 

Srr,—Last summer I had the pleasure of visiting parts 
of America and Canada. I was so interested in the mode 
of construction of tar-macadam roadways in Hamilton, 
Ontario, Canada, that I obtained a description of the 
mode of aaa ie them. As you have been treatin 
the construction of English roadways in ENGINEERING, 
thought the tar-macadam might be interesting, thus I 
send you a copy. 


Mode of Construction of Tar-Macadum Roadways. 


The sub-grade was first rolled with a 15-ton roller, and 
any soft spots revealed were filled up and rolled, until 
the whole surface had been worked to the proper grade 
and cross-section, care being taken to keep the sub-grade, 
as also each succeeding layer of material, parallel with 
the finished cross-section of the roadway. 

The bottom course, or stone foundation, 6 in. in depth, 
was next put in place; this consisted of stones varyin 
from 6 in. to 12 in., laid roughly by hand on their natura’ 
or flat beds, after which stones of a smaller size were put 
on top and broken roughly in place, so that all the larger 
voids in the foundation stones were filled. 

This course was then rolled similar to the sub-grade, 
care being taken, as before stated, to keep the cross-sec- 
tion true. 

The broken stone was now brought to the work and 
the process of tarring was gone through as follows :—Tar- 
kettles, in which the tar was kept at a workable tempera- 
ture and consistency, were placed conveniently to mixing- 
beards, similar to those used in mixing concrete. The 
stone to be tarred was p!aced on the boards, and the tar 
applied to the stone by scattering with a swinging motion 
from a dipper fastened to a wooden handle of a conve- 
nient length to reach well down in the tar-kettle. 

After the first application of tar the pile of stone was 
turned over twice by shovelling, the shovels being kept hot 
to facilitate the process. The operation of tarring was 
again gone through, with alternate turnings of the mass, 
until no bare spots could be seen on the stones, or, in other 
words, until each stone had a coating of tar. 

_Togive the best results, the broken stone must be en- 
tirely free from moisture before being tarred. As soon 
as the stone and tar had been thoroughly incorporated, it 
was wheeled on to the roadway and raked into confurmity 
with the cross-section. 

It was found that if the rolling of this course were left 
for two or three days after being placed on the road, it 
required more rolling to compress, and did not bind so 
firmly as when rolled soon after being laid, or as soon as 
stretch of sufficient length to operate the roller econo- 
mically had been laid. ‘The stone used in this course was 

roken of a size to pass through a 24-in. ring, and was 
laid to a depth of 5in. as nearly as possible before rolling. 


The third, or top, course was composed of gravel screened 
through « }-in. mesh and mixed with tar, \ we 20 gallons 
of tar being used to one cubic yard of gravel. This was 


mixed in an asphalt-mixer, and brought to the work hot, 
Scattered over the roadway, and raked in very carefully, 
the utmost care being taken to get the surface to a true 
rade and section, none but the most experienced men 
ing employed in this portion ef the work. The whole 
Was then rolled, after which screenings from the crusher 
Were scattered broadcast over the surface, to be worked 
th by the traffic, the object being to harden the surface of 
the _ ment, and to give it a more pleasing colour than 
the dead black of the tar. 
The curbing with this pavement is Portland cement 


concrete. The usual method of construction was reversed, 
inasmuch as the curbing was laid after the pavement had 
been constructed, the reason being that it was found to 
be much easier to set up the moulds for the curb, the 
porepens being used to place the edges of the mould- 

rdsupon. As soon as the curb had set, the moulds 
were taken off, and the ragged edges between the roadway 
and curb filled in with concrete, and finished with cement 
mortar. 

The advantages of this class of pavement may be 
summed up as follows :— mnomy in construction, the 
average price for 1901, with labour at 18 cents = hour, 
being 1.06 dols. per square yard ; good foothold for horzes, 
and absence of dust, therefore economy in cleaning and 
sprinkling. 

No repairs have as yet been made on any of the pave- 
ments laid within the past three years. Pavement put 
down eight or ten years ago has been recently resurfaced 
at a cost of 25 cents per square yard, no repairs being done 
up to that time. 

The Works Department of the City of Hamilton con- 
sider they have solved a question that is perplexing a 
great many American cities—viz., pavements; and in the 
tar-macadam which is now being laid on many of the 
principal streets (Hamilton has 210 streets, or 110 miles 
of streets) they have a pavement almost equal to that of 
Bermuda asphalt, at about one-fifth the cost ; and almost 
every week large delegations from American cities come 
to inspect it, and always return feeling satisfied that the 
Hamilton pavement in quality and price is the pavement 
of the future. 

I may also mention that Hamilton is in favour of 
cement sidewalks. In 1902 about 35 miles were laid, and 
in 1903, 22 miles, there being in all about 60 miles of 
these walks in the city. 

Yours truly, 
WALTER HaMMANT. 

127, Eglinton-road, Plumstead, S.E., March 8, 1905. 








TWO-CYCLE MOTORS. 
To THE EpitTor OF ENGINEERING. 

Sa. — Se to the correspondence on two-cycle 
motors, as one who has had some considerable experience 
in two and four-stroke motors of different makes in all 
parts of the world, and isin touch with correspondents 
in France, Germany, and America, may J trespass on 
your space with a few remarks in reply to A. G. 
Melhuish and “J. H.”—the one putting in a word for 
the ‘‘ Gothic ” engines, and the other for the ‘‘ Reliable” 
engines. Both types, however, show nothing novel either 
in their cycles of operation or their construction. 

“J. H.” refers to the crank-case bearings leaking in 
two-stroke engines. He is evidently unacquainted with 
the latest practice in the States, where these engines 
have a alling box on each side, which effectually pre- 
vents leakage with wear of the bearings. It is quite 
evident that ‘‘J. H.” had a badly-designed engine, as he 
experienced difficulty with starting and ignition. His 
other remarks as to back-firing and heavy weight for 
power developed are correct. These engines at small 
powers and low speeds, and where weight is of no object, 
are, however, when well made, very reliable and exceed- 
ingly simple. Several of the American engines work, 
as the “Reliable” engine, with an enclosed cylinder, 
as a steam-engine, but they do not use an enclosed 
crank-case, the stuffing-box being get-at-able. The 
chief trouble, with both the types of engines referred 
to by your correspondents, is that when a_ certain 
speed is exceeded, the incoming charge is fired by the 
hot exhaust-gases which have not m cleared out 
of the cylinder, and I do not see any provision made in 
the ‘‘Gothic” or ‘‘ Reliable” engines to prevent this 
back-firing. I fully expect Mr. Melhuish to say: ‘ But 
I suck out all the exhaust gases, otherwise I could not 
get a charge in;” but does he? A rope can be pulled, 

ut not pushed; likewise, in the opposite sense, gases 
can be pushed or compressed, but not pulled or sucked 
out of a cylinder, as they are elastic. What happens 
is, that as soon as the sucking operations commence 
and the exhaust gases in the cylinder drop below 
atmosphere, the inlet- valve opens and admits an 
explosive mixture right into the midst of the exhaust 

ases which are being stretched or diffused, with the 
inevitable result that the mixture is fired. Iam aware 
that the ‘‘Gothic ” and ‘ Reliable” engines can be made 
to run at 1000 revolutions per minute; but is it not, 
as ‘C.F. B.” points out, when 300 revolutions per minute 
are exceeded, an impulse at every other revolution, and 
probably an impulse at every fourth revolution? If this 
is not the case, why such heavy fly-wheels (in the case of 
the ‘‘Gothic” engines, on a 4-horse-power engine, they 
have two weighing nearly a ton). 

I venture to give tests by independent persons in 1894 
of a Day two-stroke engine and a Crossley Otto or four- 
stroke engine. 

The Day two-stroke engine gave 3.3 horse-power at 
180 revolutions per minute, with an initial compression 
of 50 1b., bore of cylinder 43 in., by 7-in. stroke. 

The Crossley four-stroke engine, tested by Mr. Dugald 
Clerk, gave 12 brake horse-power at 200 revolutions per 
minute, with a consumption of 14.5 cubic feet per horse- 
power ; compression, 87.5 lb.; bore of cylinder, 7 in., by 
15-in. stroke. 

Will Mr. Melhuish and “J. H.” have testa made by 
independent persons—say Professors Capper, Kennedy, 
Birstall, or Mr. Dugald Clerk—giving bore, stroke, and 
compression, with brake horze-power and consumption ? 
The only two-stroke engines that gave a account of 
themselves were the Clerk, Kérting, and Oechelhauser 
engines, all of which use scavenging with air to prevent 
back-firing. : 

Your readers will have noticed Mr. Clerk’s remarks at 





the Cantor Lectures with regard to economy compared 
with Otto type engines. With the three types of engines 


mentioned we have a working cylinder and piston, air- 
pump cylinder and piston, and gas-pump cylinder and 
piston, with their connecting-rods and bearings, all 


making extra friction, compared with an Otto engine. 
These three ty of engines are also slow-running 
engines, which gives ample time to get rid of the exhaust- 
gases. hat is required, and what every engineer is 
aiming at, is a two-stroke engine with a single working 
cylinder and crank that gets nd of all the qubansbqnaen, 
and gets a full charge (not a stretched one) into the work- 
ing cylinder without any ibility of back-firing, so 
that bore, stroke, speed, and compression being equal, it 
will give double the power of a four-stroke engine. Does 
the Gattis 2 oe oy engine = this bill ? - 
garding simplicity, the Day-type of engine is simple 
enough for anybody. What is sented is efficiency = 
high power for light weight, and this will not be got by 
using heavy fly-wheels, 
Yours faithfully, 
Deux Temps, 








CommerctaL ExamInaTions.—The number of entries 
for the Society of Arts commercial examinations, to be 
held next month, amount to 25,957—an increase of 4367 
on the numbers of last year. This increase is about the 
equivalent of the total number of candidates examined 
ten years ago—4106. The most attractive subjects are, 
as usual, book-keeping and shorthand, with 9000 entries 
in the former case, and over 7000 in the latter. Type- 
writing, with 2500; French, with over 2000; and arith- 
metic, with 1200 entries, are the next largest subjects, 
none of the others running into four figures. The number 
of centres at which this year’s examinations will be held 
is 383. Last year there were 346. 





CaNnaDIAN METALLURGY.—The output of the Dominion 
Iron and Steel Company for 1904 was 143,000 tons of steel 
of all kinds, and 96,600 tons of pig iron. During the 
a the company mined 325,000 tons of iron ore at 
Wabana, of which 220,000 tons were imported into 
Sydney for use at the blast-furnaces. The remainin 
tonnage was ~~ to -“— OT The company use 
175,000 tons of dolomite and .500 tons of coal during 
the year. The total production of coke was 170,000 tons. 
The company estimates that, but for a strike, the output 
would have been doubled. The production of tar 
amounted to 1,650,153 gallons; of sulphate of ammonia, 
to 3,546,557 lb. ; and of sulphuric acid, to 2631 tons. 





Morr Coat.—What may probably turn out to be one 
of the most important discoveries of coal made for some 

ears in the Kast Durham coalfield is reported from 

yhope Colliery, near Sunderland. Operations have 
been in progress to yy the Harvey seam, and this has 
now been accomplished. The new seam is 30 fathoms 
below the Hutton seam, and is regarded as an excep- 
tionally rich tind. It is understood to be 6 ft. in thick- 
ness, and to extend over the whole of the royalty of the 
Ryhope Coal Company. The first sod on the site of a 
new colliery which Messrs. Barber, Walker, and Co. are 
sinking at Bentley-with-Arksey, near Doncaster, has been 
cut by Mrs. Green, the wife of the engineer, Mr. W. 
Green, who is also general manager for Messrs. J. and J. 
Charlesworth, Limited. Mineral rights under 4000 acres 
of Sir William Cooke’s estate have been secured, but the 
progress of the scheme has been delayed by disputes with 
smaller owners. These, however, have now been practi- 
cally settled. It is stated that the sinking will occupy 
from three to five years, and that the cost of the two 
shafts, and the general accessories of the colliery work, 
will be about 500, 0007. 





Perrot Mortor-Cars AND Exectric Powrer.—A meet- 
ing of the North-East Coast Institution of Engineers and 
Shipbuilders was held on Friday in the lecture theatre 
of the Literary and Philosophical Society, Newcastle. 
Mr. C. A. Bushell presided. A discussion took place on 
a paper by Mr. Frank Little on ** Petrol Motor-Cars.” 
M - Philipson (of Messrs. Atkinson and in, paw 
commented on the clearness of Mr. Little’s paper, an 
agreed with what he said as to springs. The tendency in 
building motor.cars was to have longer springs than was 
formerly the case, and he thought that was entirely an 
advantage. As to tyres, he regretted that we had not 
yet got a puncture-proof tyre, although tyres were better 
than they used to be. He could not see the advantage of 
the solid tyre over the pneumatic. The great advantage 
of the pneumatic was ‘hat it did not shake the machinery 
up. A discussion took place on Mr. J. F. C. Snell’s 
ad on “ Tke Application of Electricity to Industrial 

-urposes.” A communication was read from Mr. Mountain, 
who wrote that electric supply companies would play an 
important part in the future, works and collieries being 
supplied at a reasonable price. He criticised figures given 
by Mr. Snell, and took exception to the estimated cost of 
power supplied to collieries. The cost of plant, given at 
451. per kilowatt, was about three times too much. He 
pointed out that many collieries had a large quantity of 
inferior coal, and said that supply companies would have 
a difficult job when they tried to compete against such 
conditions. Mr. H. McColl (Sunderland) controverted 
the assumption that electrical driving was the most 
economical for industrial purposes. Manufacturers who 
held that assumption got a rude awakening when they 
received their first quarter’s bill. He mentioned the case 
of a user who, when he got his bill, rang up the generating 
station, and asked if there were not some mistake. He 
was told there was not, and he then replied: ‘Cut off 
the current,” 
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THREE-HINGED ARCH BRIDGE OVER THE RIVER EXE AT EXETER. 
SIR JOHN WOLFE BARRY, K.C.B., AND MR. CUTHBERT A. BRERETON, ENGINEERS, LONDON. 
(For Description, see Page 380.) 
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Bruin : E. F. Satchell, 8, Rue Capouillet, Brussels. 

Care Town : Gordon and Gotch. 

EDINBURGH : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, Librairie Etrangtre, 22, 
Rue de la Banque; Em. on 19, Rue Scribe. Also for 
Advertisements, Agence Havas, 8. , Place de la Bourse. 

GERMANY, Berlin: Messrs. A. Asher and Co., 13, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Co. (for 
Advertisements). 
Lei lates: F. A. Brockhaus. 
house : H. Stuckelberger. 
G aseow : William Love. 
Invi, Calcutta : Thacker, Spink, and Oo. 
Bombay : Thacker and Co., Limited. 

Ira.y : U. Hoepli, Milan, and ay 

LIVERPOOL : Mrs. Ta lor, Land 

MANCHESTER : John Gee yood, 148, te. 

Norway, Christiana: ys taco eds handel, Carl Johans 
Gade, 41 and 43. 

New Sourn Wa.gs, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street ; Gordon and Gotch, George-street. 

New ZRALAND, Wellington, Christchurch, and Auckland : 

Gordon and Gotch, Pro 

QUEENSLAND (Sourn), Brisbane : al and Gotch. 

(Nortn), Townsville : T. Willmett and Co. 

RorrerpaM : H. A. Kramer and Son. 

South AusTRALis, Adelaide : W. C. Rigby. 

Unrrep States, New York : W. H. Wiley, 43, East 19th-street. 

Chi : H. V. Holmes, 957- 958, Monadnock Block. 

Victoria, Melbourne : Melville, Mullen, and Slade, 261/264, Collins- 
_ street ; Gordon and Gotch, Limited, Queen-street. 


We beg to announce that American subscriptions to Exowuxnixa 
may now be addressed either direct to the Publisher, Mr. 
JOHNSON, at the offices of this journal, Nos. 35 and 36, Bedford. 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H. Wiley, 43, East 19th-stréet, New York, 
and Mr. H. V. Holmes, 957-958, "Monadnock Block, Chicago. 
The prices of subscription yable in advance) for one year are : 
For thin (foreign) paper edition, 11. 16s. 0d.; for thick (ordinary) 
paper edition, 21. 0s. 6d. ; or, if remitted to "agents, 9 dollars for 
thin and 10 dollars for thick. 

NOTICE TO AMERICAN ADVERTISERS. 

American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Holmes, 957-958, Monadnock 
Block, a from whom all particulars and prices can be 
obtained. 


office. 


ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must aay all orders 
for single advertisements, otherwise their insert cannot be 
guaranteed. Terms for deployed a ee ate gmap on the wrapper 
and on the inside es ma: i Serial 
advertisements will be insateed with all 4 cable regularity, but 
absolute regularity cannot be gama 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m.on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Tuesday afternoon 
in each week. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the Publisher, 
post free, for twelve months at the following rates, payable in 
advance :— 





For the United Kingdom ............ 21 932 
~ Sie peer e £1 16 0 
n paper copies ...... ... 

Thick = pppamcnesas £2 O86 


All accounts are payable to ‘* ENGINEERING,” Limited. 

Cheney should be crossed ‘‘Union of London and Smith’s Bank, 
Limited, Charing Cross Branch.” Post-Office Orders should be 
made payable at Bedford-street, Strand, W.C. 

When Foreign Subscriptions are sent by Post-Office Orders, 
advice should be sent to the Publisher. 

Foreign and —— Subscribers receiving incomplete copies 
through t d to communicate the fact to the 
Publisher, together with ‘the agent’s name and address. 

Offices for Publication and Advertisements, Nos. 


35 and 36, Bedford Street, Strand, London, W.C. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
any other publications bearing somewhat similar 
titles. 


TeueGRariic Avpress—ENGINEERING, LONDON. 
TELEPHONE NuMBER—3663 GERRARD. 


CONTENTS. 


PAGE | 
Physical | Telephony 
7 || Vibration Problems in En- 
gineering (/Uustrated) 
Exhibition of Meteorologi- 
cal Instruments by the 








National 


The Continental Fire Ser- 
vice (1Uustrated) 
The Institution of Mecha- 


386 


nical Engineers.......... Royal Meteorological So- 
The Automobile Exhibition Ce eS re 387 
(JUlustrated) ............ PR |} MAGEE 2c cc0s setvtossccepess : 


The Phenix Dynamo with 
Commutating Poles (JI- 
QUEITED ods cansevsess 

Lovekin’s Pipe - Flangi 
Machine (Illustrated). 377 

Notes from the United States 377 


The Holborn and Finsbury 
Electrical Exhibition .... 
Notes from the North 
Notes from South Yorkshire 389 
Notes from Cleveland and 
the Northern Counties .. 389 


388 


Launches and Trial Trips .. 378 Notes from the South-West 390 

Pipe-Flange Drilling Ma- Miscellanea...............- 390 
chine (Jilustrated) ...... 379 High-Speed Pumps _ with 

The Exe Bridge (/i/us.).... 380 Gutermuth Valves (Jl/us- 

Suction, Producer Gas Plants = ERE Ee 

Tar Macadam Roads ...... Industrial Notes .......... 

Two-Oycle Motors ........ $81 Steam-Engine Research (J/- 


Naval Administration... .... lustrated) 


Materials 

With a Two-Page Engraving of the THREE-HINGED 
ARCH BRIDGE OVER THE RIVER EXE AT 
EXETER: DETAILS OF STEELWORK. 


383 | 
Experiments on Insulating Catal 
384 | 





385|long strides towards new ground, 


339 | be still more severely tried, and 





NOTICES OF | MEETINGS. 


THE STAFFORDSHIRE TRON AND “ae rem Instrrure. — Saturday, 
March 25, at 7 ome at the Institute, Dudley, Mr. James Calder- 
— d (Middlesb rough) will read a paper on ‘‘Some Ideas; Wise 
an 

Society or ArTs.—Monday, March 27, at 8 p.m. Cantor Lecture 
“Telephony,” by Mr. Her ert Laws Webb, M. Inst. EE. (Lec- 
ture IIL.) Tu y, March 28, at 4.30 p.m. Colonial Section. — 
“* The Manufactures of Greater Britain.—II. Australasia,” by the 
Hon. Walter Hartwell James, K.C., Agent-General for and late 
Premier of Western Australia. The Hon. Sir John Alexander 
Cockburn, K.C.M.G., will preside. Wednesday, March 29, at 
8 p.m.—“ British Woodlan 8,” by the Right Hon. Sir Herbert 
Maxwell, Bart., M.P. Mr. R. C. Munro-Ferguson, M.P., will 
preside. 

Tue SuRvEvors’ INstrruTioN.—Monday, March 27, when a pai 
will be read by Mr. F. Oliver Lyons, M.A. (Fellow), entitled 
“The Rating of Railways; their Over-Taxation ; its Causes and 
its Remedies.” The chair will be taken at 8 o’clock. 

Tue IystiruTion oF Crvi, EnGineers.—Tuesday, March 28, at 
8 p.m. Paper to be submitted for discussion —* Coolgardie 
Water- Suny, ” by Mr. Charles Stuart Russell Palmer, M. Inst. 
C.E. Students’ visit, Wednesday, March 29, at 2.30 p.m., to the 
works of the Vauxhall Bridge, in course of construction. (Assemble 
at the works—north side of the river.) 

Roya. Instirurion oF Great Brrrain.—Friday, March 31, at 
9p.m., Professor Joseph Wright, Ph. D., D.O, ag LL.D., Litt. D., 
on “ The Scientific Study of Dialects.” "Afternoon lectures next 
week :—' y, March 28, at 5 o’clock, Professor W. E. Dalby, 
M.A., B.Sc., M. Inst. C.E., on “ Vibration Problems in Engineer- 
ing.” (Lecture II.).—Thursday, March 30, at 5 o'clock, Mr. Thomas 
G. Jackson, R.A., M.A., F.S.A., on “‘The Reasonableness of 
Architecture. ” (Lecture il. ).—Saturday, April 1, at 3 o’clock, the 
Pes. Hon. Lord Rayleigh, O.M., M.A., D.C. L, LL.D., 

M.R.L, on ‘Some Controverted Questions of Optics.” 
(Lecture L). 

Tae INeTITUTION OF MecHANICAL EN@INERRS.—Friday, 
at 8 p.m., an extra meeting will be held, when the “ irst 
to the Steam- -Engine Research Committee,” by Professor David 8. 
aici Member, of London, will be further discussed. 


READING - Cases. — Reading - cases for containin 
numbers of ENGINEERING may be had of the Publi 
ae Price 6s. each. 


March 31, 
Re 


Seance 
er or of any 


ENGINEERING. 


FRIDAY, MARCH 24, 1905. 





NAVAL ADMINISTRATION. 


To give Lord Selborne an opportunity for saying 
a last word on naval affairs, before he is translated 
to another sphere, it was arranged on Tuesday last 
that the naval question should be raised in the 
House of Lords. The purpose was effected by Lord 
Spencer ‘‘ moving for — in a speech of a not 
very suggestive nature. The noble Lord said some- 
thing about the influence of politics on naval ad- 
ministration, and dwelt upon the desirability of 
the absence of such influence. Remarks of this 
nature must always smack of insincerity so long as 
the head of the administration is one of the prizes 
of the political arena. However, Lord Spencer's 
motion, before it was withdrawn, served its purpose 
of supplying a peg — which the retiring First 
Lord of the Admiralty could hang a speech. In 
the course of his remarks he answered, by 
anticipation, criticisms that might be directed 
against his policy at a time when reply would be 
impossible. 
rd Selborne, however, was not left alone to 
bear the burden of defending what needed very 
little defence; as an ex-First Lord of the Ad- 
miralty intervened before the retiring First Lord 
replied. When the Cabinet was rearranged, Lord 
Goschen, with his long experience at the helm 
of the Admiralty, was cast for the part of heavy 
father to his youthful successor; and it was 
retty to watch his dignified deportment whilst 
e held out, as it were, a guiding finger to 
the youngster who was to toddle in his footsteps. 
The new-comer, however, soon showed that he 
was not only able to run alone, but could take 
upon which 
older administrators had never the courage to 
venture. Lord Selborne, in fact, proved a happy 
choice of his father-in-law, and, indeed, has shown 
himself to be one of the strong young men of his 


388/ party, without disappointments. He is now to 


be transferred to a position where his mettle will 
the good wishes 
of the country will go with him. 

Lord Goschen made some good points, on 
Tuesday, in a speech couched in the stately, if 
somewhat artificial, rhetoric of a past generation. 
Lord Spencer had asked a question to which, as an 
ex-First Lord, he must have known the answer— 
Why we are now spending so much more money on 
the Navy than we were a few years ago? Obviously 
it is because we must have a bigger fleet ; and we 
must have a bigger fleet because other countries 
have also bigger fleets. Moreover, it is not only 
that the aggregate of foreign fighting ships is larger 





than of old, but the power concentrated under 
single governments, severally, has increased. As 
Lord Goschen said, ‘‘ the whole situation of neutrals 
to the great naval Powers has changed during the 
last fifteen years. So long as there were a very 
few naval Powers one could say that a two-Power 
standard was sufficient. The other Powers had 
such insignificant navies that to a certain extent 
they could be left out of account, in consideration 
that one Power with the same number of ships as 
two other Powers has a great advantage in the 
Myra of a single purpose and directing will.” 

hat is sound reasoning, and it might be added 
that it is easier to form a coalition between two or 
three Powers than between half-a-dozen. 

Lord Selborne enlarged upon this feature of 
the growth of foreign navies. ‘*The whole aspect 
of the world has changed,” he said. It would be 
interesting to state to what extent this has taken 
place during the last twenty years or so, had we 
the material at our command; but, even when 
armed with a full list of ships of the different 
nations, we are foiled by the old difficulty of esti- 
mating the fighting value of vessels nominally in 
the same category. It is this which renders futile 
endeavours to estimate, with anything approaching 
a degree of exactitude, the respective power of 
navies by balancing ship agaiust ship. 

An approach to exactitude is, however, unneces- 
sary for the purpose of showing that we need a 
far more powerful navy now than we did twenty 
years ago, when our net estimates were under 13 
millions. A very rough comparison may be made 
by simply counting armoured ships. In 1886 
France had 67 ; last year she had 74. Russia in 
the former year had 41; how many she has at 
present is a little uncertain, but the number in- 
creased about 25 per cent. during the period named. 
We mention these navies first use they repre- 
sent the old datum of the two-Power standard. 
The most remarkable naval advances, however, 
have been made by Powers that, happily, are not 
likely to turn their guns against us. The United 
States in 1886 had 21 armoured vessels; last year 
their number had risen to 49. Japan in 1886 
had five armoured ships; last year she had 
19. Germany in 1886 had 25armoured ships ; last 
year the list had grown to 53. We have said 
nothing about the relative values of the ships of the 
present time as compared to those of twenty years 
ago, because if we once begin to make allowances 
and exceptions, there would be no end to our task. 
It may, however, be said broadly, that whilst the 
British vessels of the earlier period were mostly 
powerful and battleworthy for their day, many of 
the foreign ships that we have counted in were 
hardly fitted for warlike purposes at all. 

It may be thought that the figures we have quoted 
rather point to the possibility of further reduction 
in the estimates, because the most striking ad- 
vances have been made by Powers not likely to be 
opposed to us. That is a fair argument, but it 
must not be pushed too far. History is full of 
examples of friends of one day becoming foes on 
the morrow; and, indeed, there are some preg- 
nant instances of allies quarrelling over the 
spoil ; but, perhaps, the latter circumstance is not 
likely to affect us. There is, nevertheless, that 
terrible danger to the peace of the world—the 
chaotic state of international law, more especially 
in regard to contraband of war. We have had our 
feelings ruffled more than once lately on this 
account ; and there have been times when popular 
indignation has reached such a pitch in connection 
with this matter—and we are not speaking now 
only of feeling in this country—that a declaration 
of war would have been hailed with acclamation 
by the people. Again, there are such incidents as 
the firing on the North Sea trawlers ; and, indeed, 
there are hundreds of ibilities which might lead 
to two nations honestly thinking they were res 
tively in their rights, and obstinately determined 
to uphold their cause to the bitter end. There is 
something contagious in a state of war, just as 
when our neighbour’s house is on fire sparks will fly. 

Mr. Goschen had also something to say on this 
point. We must not look only to antagonists 
with whom we may be in direct conflict, but also 
to the means of asserting and maintaining our 
attitude in regard to neutrals. When there is a 
Power within a few hundred miles of our coasts, 
he added, having a fleet of battleships ready in 
commission, that is a factor to be considered side 
by side with preparations to meet any two Powers. 
To this might be added that governments cannot 
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always control subjects and citizens. There are, 
in all enterprising commercial nations, a number 
of people only too anxious to take advantage of 
the large sums to be made by supplying to belli- 
gerents articles that are undoubtedly contraband, 
whilst there is also a wide margin of commodities 
that are disputable. Though the present war in 
the Far Exst has so far been confined to the 
original combatant Powers, it has not been without 
its warnings. Had the results of the contest been 
different — especially on the sea-—the ring might 
not have been kept. 

Another reason for maintaining a margin of 
safety in the balance of naval power is the remark- 
able way in which changes are wrought by the 
rapid progress of invention leading to radical 
alterations in the efficiency of ships and their 
armaments. It must be confessed that the claim 
to preponderance of one Power over others, owing 
to the introduction of some new engine of destruc- 
tion, has not yet been substantiated ; but it is 
possible that this may be because the matter has 
not been put to proof. The tendency has been for 
advances made in one country to be shared by all 
who are in a position to pay forthem. We have 
benefited by the evolution of new processes in 
armour production, first from America and then 
from Germany, as much as the countries have in 
which they originated. Again, the design of the 
submarine boat has been imported, we having 
taken it up as soon as it became a practicable fact. 
Many other instances might be given of a like 
character both at home and abroad. Still, there is 
always the likelihood of the country in which an 
invention originates having an appreciable start, 
and prudence dictates we should allow for this 
contingency by a margin of strength. 

Lord Selborne stated that he would never advo- 
cate a three-Power standard, because the financial 
burden would be too great for the country to bear, 
and he further remarked that the financial sound- 
ness of the nation was as important as the efficiency 
of the Fleet. This, of course, is uncontrovertible ; 
because, unless the nation were financially sound, 
we should not have the means to pay fora fleet. 
The greater includes the less. But if we cannot 
support a three-Power standard, we cannot pay 
for a war; for the cost of the latter would be 
immensely greater than that of the former. This 
does not imply that a three-Power standard is 
needful ; and probably what Lord Selborne meant 
to say was that the country would not consent to 
be taxed to support it. There is certainly surplus 
means in the country — that is to say, means in 
excess of the necessaries of life —to support a 
three-Power standard. It is a question of self- 
denial — of foregoing luxury or amusement; but 
it is a question the country may reasonably refuse 
to face. Moreover, as a matter of practical politics, 
the patriotism of a large majority may not be 
strong enough to keep them in an over - taxed 
country, and wholesale emigration would mean de- 
cadence. It is well to note, however, that Lord 
Selborne emphatically dissents from the view that 
our margin of security is at present too large. He 
holds that we should have a balance over the two- 
Power standard in order to provide fora reasonable 
security of victory in a contest with two other 
Powers. 

A good deal was said about the decision of the 
Admiralty to strike a large number of ships off the 
effective list, but both Lord Selborne and Lord 
Goschen had little difficulty in defending the prin- 
ciple. We have, however, recently dealt with this 
subject in a previous article, and need not go over 
the same ground again.* Lord Selborne claims to 
have saved one of the millions by which the present 
estimates are reduced, through this step and by 
the redistribution of the Fleet; for the other 
24 millions we probably have to thank the present 
war. Lord Goschen suggests other savings that 
might be effected in the dockyards. Here, un- 
doubtedly, there is a wide anc profitable field to be 
worked by a fearless First Lord; but he would 
need, perhaps, even more courage than Lord 
Selborne has shown, and would not be likely to get 
the countenance of the Sea Lords. 

To secure economy in the dockyards we need an 
entire change of system. So long as the present 
procedure remains in force there is little hope for 
improvement. If a technical or professional chief 
were appointed to each dockyard—a man who 
understood the building and fitting of ships—and 
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he were given a free hand to construct his vessels 
in accordance with the designs approved by naval 
officers, then there might be hope. At present 
there is none. The principal dockyards, as building 
establishments, should be entirely separate, so as 
to create a check on each other in the matter of 
cost, and also in regard to rapidity of work. This 
would induce a spirit of rivalry, the best men 
would come to the front, and the inefficient would 
be relegated to their appropriate positions. 

There is still one other point, suggested during 
the debate, to which we wi!l make reference in 
concluding. Lord Goschen pointed out that other 
countries build warships for each other. For 
instance, Russia may go to France and Ger- 
many, or possibly even to ourselves or America, 
if her Government gets in a better temper 
with us some day. This naturally affords the 

ossibility of rapid augmentation of foreign fleets. 

We, on the other hand, do everything for the 
Navy ourselves ; but, then, our resources in engi- 
neering production are so vast that we can afford 
to keep up the pace single-handed. The fact, 
however, points out the need for encouraging war- 
ship-building in private yards; the more ships 
built for our own Navy by contractors the better 
will be the position of the yards to take foreign 
orders, and therefore the greater the gain to the 
country at large. 








EXPERIMENTS ON INSULATING 
MATERIALS. 

Most of the distrust with which engineers look 
upon the results of laboratory experiments on the 
properties and behaviour of materials is due to the 
fact that such experiments are carried out under 
conditions widely different from those which obtain 
in actual practice. It is, however, a mistake to 
condemn the experiments for this reason, the fault 
lying in expecting them to indicate more or less 
exactly what may be expected to happen in every- 
day work, whereas they should rather be looked on 
as a means of resolving a complex problem into 
definite issues, so that all disturbing conditions 
having been eliminated or allowed for, every effect 
can be assigned to its corresponding causc. From 
this point of view one is justified in expecting that 
the experimental results shall follow some definite 
law, otherwise some unknown factor must be in- 
troducing variations, and this is just what it is the 
object of laboratory experiments to avoid. Re- 
lying upon the consistency of Nature, we know that 
anomalous results can only be recorded either on 
account of inaccuracy on the part of the investi- 
gator, or because of the influence of unknown 
causes——either of these alternatives discrediting the 
results. Furthermore, an experiment which cannot 
be repeated is always looked upon with suspicion, 
no matter how ready people may be to accept 
what it purports to prove. It follows, then, that 
in any serious experimental work, not only should 
the actual conditions be exactly known, but that 
when the results are published sufficient particulars 
of the methods employed should be given to enable 
independent investigators to verify them. 

We have thought it worth while to direct atten- 
tion to these facts on account of some experimental 
results on the effect of heat in varying the dielectric 
strength of insulating materials, contained in a 
paper read by Mr. E. H. Rayner on March 9, 
before the Institution of Electrical Engineers. To 
obtain standard conditions, the effect of the variation 
of dielectric strength with frequency was first inves- 
tigated. When possible, these tests were carried 
out on specimens placed between flat circular 
electrodes of 5 square centimetres area (about 1 in. 
in diameter) loaded with a total pressure of 2 kilo- 
grammes to insure good contact. In the case of 
narrow tapes, the electrodes were a pair of }-in. 
rods, with hemispherical ends loaded with a pres- 
sure of ¢ kilogramme. The source of alternating 
potential was a rotary converter. A certain sample 
of well-baked press-spahn, of which the thickness is 
not stated, broke down at 3300 volts with 36 cycles, 
but required 3750 volts at 56 cycles, so that an 
increase of frequency of 55 per cent. increased the 
dielectric strength by 135 per cent. Oiled cloth, of 
which no further particulars are given, broke down 
with 4370 volts at 37 cycles, but required 4.8 per 
cent. higher voltage at 35 per cent. greater fre- 
quency. An air-gap a spherical terminals 
sparked over with 4250 volts at 36 cycles, and 4710 
volts at 56 cycles; an increase of 55 per cent. in the 





frequency, necessitating, in this case, an increase of 
10.8 per cent. in the voltage. Although in these 
six cases, which are all that are given, it would 
appear that the pressure which an insulating sub- 
stance will withstand increases with the frequency 
of alternation, it is by no means certain that this is 
a correct deduction. The results are too few and 
vary far too much for any great reliance to be 
placed on them, even if the most important factor 
of all were known—the wave form of the voltage. 
No attempt seems to have been made to determine 
this, and as it is the maximum value of the wave 
that pierces the insulation, and this may vary 
enormously for the same R.M.S. or measured 
value of the voltage, the apparent variation of the 
dielectric strength with the frequency may be due 
to a more pointed E.M.F. wave at low frequencies, 
combined with the experimental errors inseparable 
from observations of this kind. 

To test the effect of the temperature of the 
material on its dielectric strength samypies of well- 
baked press-spahn and oiled cloth weve used, and 
their respective disruptive voltages were found to 
be reduced from 3400 volts and 5200 volts when 
cold, to 3150 volts and 4330 volts when tested at 
about 100 deg. Cent., the percentage reductions 
being respectively 7.35 per cent. and 16.7 per cent. 
Oiled linen heated to between 125 deg. Cent. and 150 
deg. Cent. for three months, after standing in air for 
tive minutes, broke down at an average pressure of 
3620 volts, though specimens of the same material 
which had only been heated from 100 deg.Cent. to 125 
deg. Cent. only failed at an average of 4250 volts. At 
pressures less than the disruptive voltage, however, 
the results were so discordant as to prevent any 
definite conclusions being drawn ; the first speci- 
men, for example, withstanding the pressure of 
2500 volts for periods varying from 20 seconds to 
4} minutes. Experimental results in tabular form 
are published, showing how the disruptive strength, 
resistance, and mechanical strength of all the 
ordinary insulating materials used in dynamo 
manufacture vary after being subjected to different 
temperatures for a considerable time. _ The results 
are too many to quote, but the general inference 
seems to be that if the temperature is not raised 
above 75 deg. Cent., a general improvement is 
noticeable in the electrical properties, which is 
slightly increased up to 100 deg. Cent. ; though at 
about 125 deg. Cent. the electrical and mechanical 
properties of the specimens begin to deteriorate. 

Desiccation by sulphuric acid even at ordinary 
temperatures causes, as might be expected, a con- 
siderable increase in the resistance of materials 
such as press-spahn ; but the improvement is almost 
negligible as compared with the effects of baking. 
A piece of press-spahn 1.07 millimetres thick with a 
normal resistance of 0.8 megohms showed a resis- 
tance of over 4,000,000 megohms after being baked 
for one hour at 100 deg. Cent., whereas a similar 
piece, which started at 0.42 megohms, only showed 
1.3 megohms after desiccation for the same time, 
and 3.4 megohms after 6.5 hours, while the resis- 
tance did not exceed 800,000 megohms after 12 days’ 
desiccation. This latter sample was subsequently 
baked for an hour to drive off the remaining mois- 
ture, and its-resistance then equalled that of the 
first piece. 

The second part of Mr. Rayner’s paper deals 
with an investigation, undertaken at the request of 
the Engineering Standards Committee, to find out 
how the maximum temperature in the interior of 
the field coil of a dynamo compared with the mean 
temperature as calculated from the increased re- 
sistance of the coil. During the manufacture of 
the coils, thermo-junctions of iron and eureka 
metal were inserted at various points, and these 
were connected to a sensitive moving-coil galvano- 
meter, which indicated the temperature. The 
temperature was always the greatest at about the 
middle of the coil, falling away more or less rapidly 
towards the outer and inner surfaces. Taping and 
other covering had a marked effect in preventing 
the escape of heat, while the presence of a metul 
former and the provision of ventilating apertures 
had a decided contrary effect. Illustrations and 
dimensions of the coils are given, and the positions 
of the thermo-junctions marked, while complete 
data as to the coils and the respective results 
obtained are collected in tabular form. This por- 
tion of the paper should give dynamo designers a 
most chee insight as to the temperature con- 
ditions in parts of field coils which are inaccessible 
to the ordinary thermometer, and the results show 


‘how very unsatisfactory are both the readings of 
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an external thermometer and the calculation method 
as guides to the interior temperature of the coils. 

Another interesting set of experiments was 
undertaken to determine the safe limiting tem- 
perature of cotton-covered wire. There seemed 
no serious alteration of the cotton up to about 
125 deg. Cent., but above this temperature it 
darkened in colour. At 180 deg. Cent. it became 
in time nearly black ; but even then it proved an 
excellent insulator in comparison with its normal 
condition, and the partial carbonisation of the 
cotton seemed to cause practically no leakage. It 
is considered that cotton-covered wire may be safely 
worked up to a temperature of 125 deg. Cent. 
During the experiments an interesting fact was 
noted. Two coils of cotton-covered wire, one upon 
the other, were wound on a glass tube, and were 
electrically separate except for the leakage through 
the two layers of double cotton covering. This 
tube, with the coils, was heated in an electric 
furnace, and the insulation resistance from coil to 
coil continuously measured. The first effect of 
raising the temperature was a rapid drop in insula- 
tion resistance from about 0.6 megohm to 0.025 
megohm in 40 minutes, followed by an even more 
rapid rise to 1.17 megohms in 70 minutes from the 
start, and to 210 megohnmisin 9hours. The explana- 
tion of this curious result appears to be that at 
first the moisture in the cotton was driven out of 
the fibres and collected to form a conducting layer 
on their surface, but the moisture then evaporated 
and the resistance rapidly rose. As regards the 
amount of moisture present in good quality cotton, 
such as is used for dynamo wires, a cop, supplied 
by the London Electric Wire Company, weighing 
30 grams, was subjected to a temperature of 12U 
deg. Cent. After being baked for half-an-hour the 
weight had diminished by 5.1 per cent., after one 
hour by 6.52 per cent., and after three hours by 
6.93 per cent. By this time the cotton seemed 
thoroughly dry, as no further reduction of weight 
was observed after fifteen hours. 








TELEPHONY. 


AtrHoucH the first commercial telephone ex- 
change did not appear until 1878, or less than 
twenty-seven years ago, and talking was then 
limited to a range of only a few miles, at the pre- 
sent time intercommunication is established be- 
tween cities many hundreds of miles apart, and an 
immense amount of business is transacted as a 
matter of course over hundreds of miles of wire. 
Ten years ago a city system, serving 10,000 tele- 
phones, was exceptionally large; but systems 
serving ten or fifteen times this number are now in 
operation, and so perfect are the organisation and 
apparatus employed that any two subscribers of 
these vast groups may be put in communication in 
an average time of 30 seconds. In this country 
the number of telephone messages is ten times as 
great as the number of telegrams ; in America it is 
thirty times as great, and in both countries it is 
rapidly approaching the number of letters sent 
through the post-office. A business which has 
developed to such importance in so short a time 
has naturally outgrown the knowledge, as far as 
details are concerned, of those who are not specially 
interested in it ; and although the efficiency of the 
telephone service is a matter of the utmost import- 
ance to the general public, few have a very defi- 
nite idea either as to the apparatus or the methods 
employed in conducting it. 

Mr. Herbert Laws Webb, who is giving a series 
of Cantor Lectures on ‘‘ Telephony” before the 
Society of Arts, said that the subject, like “all 
Gaul,” could be most naturally divided into three 
parts. He would therefore deal with the sub- 
scribers’ plant, the line plant, and the central 
oflice plant, each in a separate lecture, and conclude 
the series by a consideration of the commercial 
side of the industry. The first two of the lectures 
were delivered on March 13 and 20 respectively. 

Sounds, as distinguished from noises, said the 
lecturer, had three characteristics: pitch, or rate 
of vibration ; loudness, or amplitude of vibration ; 
and quality, the latter being more difficult to define 
than recognise. The quality of a sound was that 
Which made the difference between the same note 
When produced by different musical instruments. 
It was pre-eminently characteristic of the human 
voice, enabling the instant recognition of voices, 
and was really caused by the presence of innumer- 
able overtones, harmonics of the fundamental note. 
The clearness of speech was almost independent of 





loudness, and influenced far more by quality than 
pitch, so that the real problem at the bottom of 
exact telephonic reproduction of speech was to 
devise some method of reproducing all the minute 
harmonics which gave its quality to the original 
sound. The Reis transmitter, invented during 
the early ‘sixties, depended for its action upon 
the making and breaking of an electric circuit by 
the vibrations of a diaphragm, and failed because 
the electrical waves thus formed changed abruptly 
instead of following the vibrations of articulate 
speech. Professor Bell, in 1876, was the first to 
realise that to reproduce speech the electric current 
must vary in strength in exact conformity with 
the vibrations of the voice. The Bell transmitter 
consisted of a membrane carrying a piece of iron at 
the centre, which acted as an armature to a per- 
manent magnet. The vibration of the iron, due to 
sound waves falling on the membrane, varied the 
flux through coils surrounding the magnet and set- 
up current impulses in them corresponding to the 
sound. Almost simultaneously with Bell, Professor 
Gray devised a workable telephone, in which the 
vibrations of the diaphragm were communicated to a 
platinum wire dipping into liquid and varying the 
resistance in the circuit in accordance with the 
motion of the diaphragm. The fact that the re- 
sistance of carbon diminished considerably with 
pressure was taken advantage of in the Edison trans- 
mitter, in which a button of compressed lampblack 
received the vibrations of the diaphragm, and 
modulated the current flowing in the line. The 
application of the induction coil which served as 
a step-up transformer to the telephone circuit, 
allowing comparatively large low-tension currents 
to be used in the transmitter, while smaller high- 
tension currents were sent over the line, was a most 
valuable improvement, also due to Mr. Edison. 

The real principle of a successful telephone trans- 
mitter was shown by Hughes in 1878. His famous 
microphone showed that some form of loose con- 
tact was essential, and this principle has been 
followed ever since. The Blake transmitter was 
the first to be used on a commercial scale, and gave 
clear talking over lines of moderate length, but 
required frequent adjustment. Every modern form 
of transmitter was descended from one invented by 
the Rev. Henry Hunning, who obtained a multi- 
plicity of contacts by employing granulated carbon. 
This marked an enormous advance on previous 
designs, but had one fault—the carbon granules in 
time became packed together, and formed practi- 
cally a solid body. This difficulty had now been 
got over by making the chamber containing the 
granules elastic; and, when properly set up, the 
granular transmitter rarely developed faults of any 
sort. The magnet telephone had been confined to 
the functions of a receiving instrument since 1878. 
It had been much improved, both mechanically and 
acoustically, the ear-piece becoming shallower, and 
the orifice smaller. The diaphragm had remained 
practically unchanged from its earliest form, being 
of soft japanned or tinned iron, about 2 in. in dia- 
meter and 0.01 in. thick, and held about 3}; in. from 
the magnet. Nowadays double-pole magnets were 
exclusively used in the transmitter. 

To use the telephone some means of calling the 
attention of the other subscriber was needed, and 
the hand magneto-generator, in conjunction with a 
polarised bel!, was adapted for this purpose. A 
hand-switch was first used to change over the cir- 
cuit from calling to speaking, but later this was 
effected automatically by the removal of the instru- 
ment from the switch-hook. The generator and 
the bell were both ‘‘ bridged” across the circuit, 
their windings being so designed as to offer sufli- 
cient impedance not to shunt the telephonic cur- 
rents. To-day, however, the central battery system 
was recognised, Mr. Webb said, as the standard 
practice, and, consequently, the transmitter battery 
and the magneto-machine were no longer required, 
the subscriber’s equipment consisting only of the 
transmitter, induction-coil, receiver, bell, and auto- 
matic switch. A condenser was employed to main- 
tain the line normally open to direct current, while 
allowing the passage of alternating current for 
signalling. 

The second division of the telephone system-- 
the line—was stated by the lecturer to be the most 
important. Upon its efficiency almost entirely 
depended the distance of possible communication, 
and its construction represented by far the greatest 
capital expenditure on the system. Overhead 
lines were first used, but the enormous mul- 
tiplication of lines has made much under- 





ground cable an absolute necessity. The at- 
tenuation of telephonic messages was due mainly 
to the resistance of the line, but porn to induc- 
tion and partly to capacity. he capacity of 
the line caused distortion of the telephonic cur- 
rents, vowels and sibilants disappeared, and talk 
became hollow and indistinct. The lecturer remem- 
bered how, in that room, many years ago, Professor 
Thompson had said that the problem then was to 
carry 100 conversations at once over a single line. 
He had replied that the real difficulty consisted in 
only carrying one conversation at a time. To 
eliminate extraneous disturbances a complete 
metallic circuit alone was insufficient, each limb of 
the circuit must be balanced both for capacity, 
resistance, and insulation, as shown by Hughes. 
The effects of induction were neutralised in all 
modern lines by either rotating the wires round 
each other or crossing them at stated intervals. 
In this country the usual plan was to give the line 
a complete revolution once every four poles ; but 
in America each line wire terminated in dead ends 
on one double insulator, and cross-connections were 
provided to connect from side to side. Where 
cheapness of construction had to be the first con- 
sideration, iron wires might be used, and, in 
fact, were used in parts of Scandinavia and Den- 
mark ; but*they were far more inefficient than the 
hard-drawn copper lines exclusively used for long- 
distance work. The American practice was to use 
ten wires on each cross-arm, but in this country 
eight seemed to be the maximum. Until recently 
poles with twenty-one cross-arms carried the tele- 
phone wires into New York City, but underground 
cables had now been substituted. The weight of 
these wires was enormous, and in a heavy snow- 
storm it was not unusual for posts 14 in. or 16 in. 
in diameter to be snapped off short under the exces- 
sive strain. The original long poles had been dis- 
carded in favour of a standard length of 36 ft., but 
even with this reduced leverage snowstorms caused 
much damage. On the New York-Chicago line 
each wire weighed 435 lb. to the mile, and some of 
the European lines weighed as much as 600 lb. In 
the trunk line from London to Glasgow there were 
no less than 300 tons of pure copper, and people 
would not grumble so much, perhaps, at being 
charged 4s. for a conversation if they realised that 
they were occupying a plant worth perhaps 40,0007. 
Apart from the capital cost of lines, frequently some 
thousands of miles in length, their maintenance in 
continuous service in spite of climatic conditions, 
was no small item. 

To avoid the distortion of the messages by the 
effects of capacity, Heaviside had proposed the use 
of a counteracting inductance, and Pupin had in- 
vented a method of distributing the inductance 
along the circuit in a practical manner. In long 
lines a curious effect was sometimes observed, the 
explanation of which was that the current wave 
was reflected back from the end of the line, but 
this effect also had been overcome by suitably 
proportioned inductances. In cables, where the 
capacity was naturally considerable, the Pupin 
method had increased the length of clear transmis- 
sion in some cases four times, while in overhead 
lines it had more than doubled it. The increasing 
use of underground cables made the questions both 
of insulation and of capacity very serious ones. 
Cotton-covered wires laid in pipes filled with oil 
were tried, but abandoned on account of leakage. In 
1887 the true telephone cable with twisted wires 
was brought out, and the cotton and paraffin insu- 
lation reduced the capacity from 0.3 to 0.2 micro- 
farads per mile. The modern dry-core cable was 
discovered accidentally. The public steam supply 
in the streets of New York caused the telephone 
cables to be heated to such an extent that all the 

araflin melted out. To avoid this, cables were 
aid, contrary to expert advice, without any filling 
at all, and resulted in a striking success, the capa- 
city being at once reduced to 0.1 microfarad, and in 
a year or two to 0.08 and even to 0.06 microfarad 
per mile. Dry paper insulation had now become 
standard practice, and during ten years the number 
of pairs of wires in a single cable had been increased 
from 50 to 400 pairs. The diameter of the lead 
sheathing was about 3 in., and it was now common 
to contain in it 600 pairs of wires, and even 1000- 
pair cable had been used. 

Underground cables might be laid either in iron 
pipes or earthenware pipes, both laid in ce:ment, or 
in cement blocks laid direct in the ground. The 
alignment of the ducts was a matter of the greatest 
importance, as if two consecutive pieces were no 
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more than } in. out of line, a much smaller cable 
had to be used. Man-holes had to be provided at 
frequent intervals for drawing in the cables, as on 
account of their size and weight the cables were 
only made in lengths of a few hundred feet. Many 
very interesting lantern-slides were shown at this 
point of the lecture, illustrating the methods of lay- 
ing and jointing cables, and conveying some idea of 
the enormous difficulty of carrying out trenching work 
in London. At times the Post Office lines had to be 
laid in trenches 15 ft. deep, to avoid the network of 
pipes discovered nearer the surface, and frequently 
the ducts had to be altered in arrangement from a 
rectangular collection to a thin layer set either 
vertically or horizontally. When one set of ducts 
might be carrying as many as 100 cables, the diffi- 
culties in threading them through the existing 
pipe-work were obvious, and rendered the work 
tedious and costly. Provision, of course, had also 
to be made for connecting up subscribers to the 
mains and branching off smaller cables from the 
larger ones. The skyscraper office blocks were 
convenient from the telephone engineers’ point of 
view, because each block might, perhaps, om an 
installation of 1000 instruments, so that it could 
be served by one main cable from the central 
exchange, and no branching outside the building 
would be necessary. 3 

The third lecture of the series will deal with the 
central exchange equipment, and will be delivered 
by Mr. H. L. Webb on Monday next. 








VIBRATION PROBLEMS IN 
ENGINEERING. 

Tue first of a couple of lectures on the above 
subject was delivered in the Royal Institution on 
Wednesday afternoon by Professor W. E. Dalby, 
M. Inst. C.E. The lecture was mainly experi- 
mental in character, the mathematical discussion 
of the problems involved being only incidentally 
touched upon. Starting with a weight hung at one 
end of a helical spring, the other end of which 
was fixed to an upright mounted on the platform 
of a spring-balance, Professor Dalby showed that 
on setting the weight in vibration the pointer of 
the spring-balance also oscillated, indicating that 
any vibrating mass exerted forces on the framework 
to which it was attached. A vibrating mass of this 
kind, he proceeded, was to be found in the piston 
and rods of a steam-engine, and the forces exerted 
on the framing in bringing to rest the piston 
at each end of its stroke might, he stated, be very 
great. Thus, in the case of a_ mill - engine 
indicating 1370 horse-power at 60 revolutions per 
minute, the cylinder being 52 in. in diameter, 
with a 6-ft. stroke, whilst the weights in oscillation 
were 84 tons, the forces exerted in bringing this 
weight to rest were 35 tons at one end of the stroke 
and 25 tons at the other. The inertia forces 
exerted at other points of the stroke were repre- 
sented in Fig. 1, where the verticals represented 
equal angles of crank motion. Inthe spring motion 
previously dealt with, the forces at each end of a 
vibration were the same, and were zero at the mid- 
point. As the diagram showed, this was not the 
case with a steam-engine having a connecting-rod 
of finite length, the inertia forces at opposite ends 
of the stroke being unequal, whilst the point of 
zero force was not at mid-stroke. To get the actual 
force transmitted to the crank-pin, the inertia forces 
had to be subtracted from the steam pressures, as 
indicated in Fig. 2, where the upper indicator 
diagrams showed in tons the total steam pressure 
on the piston, and the hatched portions of the 
lower curves showed the actual forces reaching the 
crank-pin. 

To illustrate more fully the forces set up in a 
framework by a piston caused to oscillate by a 
crank, Professor Dalby showed a model in which a 
crank driving a piston was driven by an electro- 
motor. The frame supporting the crank was 
mounted on rollers so as to be free to oscillate, 
and these oscillations were made evident by the 
motion of a spot of light reflected from a mirror 
attached to the frame. By throwing into action a 
second crank, driving a piston of the same weight, 
the effect of changing the angles between the two 
cranks was exhibited, perfect balance being at- 
tained only when the two cranks were opposite 
each other. By placing the cranks pavalian the 
conditions were stated to be the same as in the vis- 
a-vis type of gas-engine, and with this arrangement 
the oscillations of the frame were very violent. 

Professor Dalby next stated that any vibratory 





motion could be considered as built up of a number 
of simple spring motions of different periodicities 
superimposed on each other. In the case of a 
crank motion only two of these components were 
important—viz., a primary oscillation having the 
same periodicity as the piston, and a secondary 
oscillation twice as rapid. An analysis of the 
crank motion represented in Fig. 3 showed that 
the force acting could be represented by the 
equation 


F = Mr (co8 0 + 29.0082 0.006 008 4 0+ .0002008 6 6). 

The complete curve for F was that represented 
at the top left-hand corner of Fig. 3, whilst the 
curves beneath it represented the three first com- 
ponents, the last of which, it would be seen, was 
very small. It should be noted, the speaker con- 
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tinued, that each of these components resembled 
the simple spring vibration, the forces at each end 
of a stroke being equal, and they were also zero at 
the mid-points of an oscillation. 

Owing to the smallness of all components above 
the second it was, he said, possible to balance, near 
enough for practical purposes, any weight caused to 
oscillate by a crank, by means of two systems of 
balance-weights, one oscillating at the same speed as 
the crank revolved, and the other running twice as 
fast. The former might be called primary oscilla- 
tions, and the latter secondary oscillations. The only 








perfect method of balancing was, however, to em- 
loy a similar weight similarly driven as that to be 
lanced, and make it move with an equal and oppo- 
site motion. A very perfect system of balancing had, 
he continued, been applied to the Lanchester petro] 
motor, a section through the cylinders of which is 
represented in Fig. 4. Here there were two pistons 
running in opposite directions, driving two cranks, 
each of which was fixed on a shaft carrying a fiy- 
wheel. The two fly-wheels were of the same weight, 
and rotated in opposite directions. The consequence 
was that not ro were the reciprocating weights 
balanced, but there was also no tendency to rotate 
the frame. In ordinary engines the effort rotating 
the crank in one direction tended to rotate the 
framework in the other. If this twisting moment 
varied rapidly, as in the case of all explosion 
engines, a severe rotatory oscillation might be set 
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up in the framework. This was entirely avoided 
in the Lanchester car. 

Turning to the case of an ordinary marine 
engine, Professor Dalby illustrated by means of a 
model the serious vibrations which might be set 
up if the natural period vibration of the hull 
coincided with either the primary or secondary 
components of the inertia forces arising from 
the motion of the pistons. A small model arranged 
to correspond to an ordinary triple-expansion 
engine was carried on a long horizontal rod. On 
being set in motion by an electro-motor, the oscilla- 
tions of the rod were moderate, and had the same 
periodicity as the cranks, as long as the speed of 
rotation was kept below acertain critical value. At 
this speed, however, the secondary component of 
the oscillating forces had the same period as that 
of the rod, the motion of which accordingly be- 
came very violent, though even when at its worst 
a node was visible on the rod, this point remaining 
stationary, whilst all the points on either side of 
it were in violent vibration. To indicate how 
enormously the amplitude of a vibration increased 
as the oscillating forces tended to synchronism 
with the natural vibratory period of any elastic 
body, Professor Dalby showed Fig. 5. The 
natural period of the body in this case, he said, 
corresponded to a rotary speed of 286.5 turns per 
minute. At 283 turns the oscillations, as shown by 
the heavy black line, were still moderate, and in- 
creased to no excessive degree when the speed was 
285 revolutions per minute; but, as the curves 
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indicated, became very violent at the speed of syn- 
chronism, diminishing afterwards as the speed was 
still further increased. 








EXHIBITION OF METEOROLOGICAL 
INSTRUMENTS BY THE ROYAL 
METEOROLOGICAL SOCIETY. 

(Concluded from page 352.) 

Tue climatological station of the Royal Meteoro- 

logical Society is an enclosure about 16 ft. square, 

for mounting the following instruments :— A 

Stevenson thermometer screen fitted with the 

following thermometers—viz., dry and wet bulb, 

black and bright bulb, maximum and mini- 
mum, grass minimum, and earth thermometers ; 

Snowdon rain-gauge and measuring-glass; and 

Campbell-Stokes sunshine-recorder. In the aero- 

nautical section we noticed the instruments used by 

J. Glaisher in his famous balloon ascents of 1862 

to 1866. We also saw two small rubber balloons 

which Mr. P. Y. Alexander had sent up to maximum 

heights of 21 kilometres, and a box kite of Mr. W. 

H. Dines, which, flying at an angle of 60 deg. or 

65 deg., will exert a pull of 60 Ib., and carry a 

meteorograph to a height of 8000 ft. The meteoro- 

graph made by Mr. Hicks is held by ropes in the 
space between the two cells of the box kite, and 
its three instruments, mounted on a flat board, 
are:—a hair hygrometer, consisting of hairs 

stretched by a spiral spring to the shape of a 

U, a small aneroid vacuum-box, and a second 

vacuum-box, the thermometer, connected with a 

bent }-in. pipe of brass, more than 1 ft. long and 

filled with ether. Each vacuum-box pushes against 

a flat strip of aluminium held by a fine spiral spring 

at one end, and carrying the pen at the other. 

The records are made on a disc of paper or cellu- 

loid, which lies flat on the board, and is turned 

about its centre by clockwork, with the aid of a 

small friction-wheel. The wire has a_ breaking 

strength of 300 lb.; eye-clamps are twisted into the 
wire at suitable intervals for attaching other kites. 

The Russian kite, also on view, has two semi- 

cylindrical cells. The altimeter shown by Mr. 

J. Hicks is an aneroid, resembling a watch, for re- 

gistering kite-heights. Messrs. Levi and Co. showed 

the baro-thermo-hygrometer and the self-recording 
dry and wet bulb thermographs of Jules Richard, 
of Paris. They consist of a pair of thermometers 
formed by Bourdon tubes, mounted as far apart as 
possible, the one curved upward, the other down- 
ward ; the one is covered with muslin and kept 
moist by a syphon-tube from one water-vessel and 
by a wick from another. In the hair hygrometer 
of Richard a wisp of hair is fastened at both 
ends, and stretched by a weighted recording lever. 

Similar instruments were exhibited by Messrs. 

Negretti and Zambra. 

Mr. Teisserenc de Bort sent several of his 
meteorographs for his systematic ballons sondes 
and kite observations, which have been continued 
for a series of years. The meteorographs are of 
the Richard type, and are contained in cases of cork, 
mica, and aluminium, and protected by baskets 
and wickerwork cages; the records are made on 
smoked paper. Several of Professor Hergesell’s 
baro-thermographs were sent by their maker, 
Mr. Bosch, of Strassburg. They look most com- 
pact, and yet exceedingly light. The records are 
made on an aluminium cylinder by three horizontal 
levers, whose shafts are mounted in a vertical 
frame one above the other. The hygrometer 
hairs are kept tight by a steel hair-spring; the 
barometer is a Bourdon tube, and the thermometer 
another ring-shaped Bourdon tube, placed at the 
lower end of the double-walled aspiration tube of 
nickel. Professor Hergesell is president of the 
International Balloon Association, and the aspira- 
tion tube is due to Professor Assmann, of Berlin. 
The tube is to create a draught, so that the sluggish 
imstrument really registers the condition of the 
atmospheric stratum through which it is passing, 
and the double walls protect the thermometer from 
the direct rays of the sun, which are extraordinarily 
powerful in the higher rarefied strata. Two pat- 
terns of Assmann’s aspiration psychrometer were 
exhibited by their maker, Mr. R Fuess. A tube 
branches below into an inverted U; in these 
branches are fixed the bulbs of the wet and dry 
mercury thermometers ; at the top of the tube is a 
fan, driven by clockwork. 

Mr. R. Inwards showed a peculiar hyproscope, 
based upon a suggestion of Battista Porta, the in- 





ventor of the camera obscura, who saw children 


te on pieces of paper the beards of the wild oat 
nth fatua), which bent one way or the other as 
The piesmic barometer 
avis, a late addition to the Exhibi- 
tion, may be described as a small-size portable 
barometer. It looks like a wall almanack. The 
short barometer tube is mounted on a wooden 
board, which is pivoted and turned to a vertical 
position when in use. The mercury then flows 
from a cistern down the tube to divisions 30, 
29, &c., the tube being calibrated in the ordinary 
way. The cistern communicates by a tube with a 
purse-shaped. case made of very thin paraffined 
paper, which readily yields to the pressure varia- 
tions outside ; the mouth of the connecting-tube is 
closed by a bit of wash-leather, so that the mer- 
cury cannot get into the purse-case. The higher 
the outer air pressure the less deep the mercury 
will sink in the barometer-tube ; temperature varia- 
tions can be corrected. Dines’ ether thermo- 
graph of 1905, made by Mr. Halliwell, and erected 
in the Southport Observatory—the best mem 
in the kingdom—is another very interesting novelty, 
a diagram of which was on view. A copper tube 
of } in. bore, filled with ether, is bent to a coil 
10 in. in diameter. The coil is joined at the upper 
end to a U-tube charged with mercury. The two 
limbs of the U are different ; the one wide limb is 
slightly inclined and carries an iron float of special 
shape, to which the pen is attached ; the tempera- 
ture curve is drawn on a slightly inclined drum. 
The other limb consists of a number of capillary 
mercury tubes. 

Turning to anemometers, we find the original 
model of Beckley’s registering anemometer of 1856: 
a double fan on a worm-shaft turns with the wind and 
records the direction, and a cup anemometer records 
the velocity. Oxley’s pressure-plate anemometer, 
exhibited by the Meteorological Council, consists 
of a square pressure-plate, which, in being pushed 
back, marks the pressure on aslate disc and records 
at the same time the wind direction, because the 
whole box is turned by the wind about a vertical 
pivot. The Dines - Baxendell non - oscillating 
pressure-plate maximum anemometer is a strong 
piece of apparatus; the indicating iron pointer 
moves over a semi-circle, and stops at the maximum 
position until released ; the instrument is in use 
at the Kew Observatory. The Robinson anemo- 
meter and anemometer-head vane, used by the 
National Antarctic Expedition, were exhibited by 
the Royal Meteorological Society. The portable 
pressure - plate anemometer of J. B. Jordan, 
exhibited by Messrs. Neyretti and Zambra, regis- 
ters wind force and directions; the horizontal 
movement of the pressure-plate, which is mounted 
on ball-bearings, actuates a spiral spring balance, 
and a spiral marker coiled round a drum attached 
to the vane-shaft records the direction. Richard’s 
self -recording anemometer (J. Levi and Co.) 
registers electrically sixteen wind directions ; the 
anemo-cinemograph of the same firm registers the 
wind velocity in miles or kilometres. The Denza 
anemograph and pluviograph used by the Italian 
Meteorological Association records rainfall (tipping- 
buckets) and wind velocity and direction (cup 
anemometer) on the same tape. 

Cup anemometers have not been regarded with 
yarticular favour in this country since Mr. Dines 

rought out his pressure-tube anenometer about 
ten years ago. Several instruments of this kind 
were shown by their maker, Mr. R. W. Munro. 
The head consists of a vane, formed of a horizontal 
tube, open at one end, and pivoted on the top of a 
vertical tube. Just below the vane, this vertical 
tube is surrounded by another tube of larger dia- 
meter, which is perforated by four rings of holes. 
The wind blows down the inner pressure tube, 
which, by a flexible pipe of any length, is connected 
with the inside of a float, while the outer tube com- 
municates with the vessel in which the float rises ; 
there will thus be suction in the outer tube—the 
two flexible connections need not be concentric, of 
course—and the pressure and suction will both have 
the same effect—i.e., they will raise the float to 
which the pen is fixed. In the Dines pressure-plate 
vane-head, a square flat box plate is provided with 
a number of holes in front, and corresponding holes 
at the back, a partition wall separating the pressure 
and suction side. The difference of the pressures 
in the two air-spaces multiplied by the area of the 
plate—1 square foot—gives, therefore, the whole 
force produced by a wind nermal to the plate. In 
the Baxendell anemoscope, a sleeve, on which the 


the air was dry or moist. 
of Mr. A. S. 








wind direction is recorded by means of a style 
moved by clockwork, is slipped over the tube shaft; 
and in another Dines-Baxendell instrument, also 
exhibited by Mr. J. Baxendell, a single gas-pipe 
pillar suffices for obtaining records of direction and 
pressure. 

The recording anemometers of Messrs. Negretti 
and Zambra are again of the Robinson cup type. 
The gear-wheel carries a perfect helix, and the lever 
arm holding the pen is gradually raised by this 
helix until 100 miles have been recorded ; the lever 
then falls back to the other end of the helix, a 
glycerine dash-pot moderating the descent. In the 
electrical anemometer, the firm makes use of two 
tumblers which impinge on a tilting-arm at every 
mile, closing an electric circuit through platinum 
wires and mercury cups. Messrs. Lander and 
Smith’s anemometer is more of the popular style. 
The wind blows through a series of tubes, tly 
flexible, and a mercury. joint into a light bellows ; 
the lever pen is carried by the top of the bellows, 
and weighted by a small cone floating in glycerine ; 
the wind direction is also recorded. The ** opsilus ” 
anemometer of the same firm requires only one 
lead pipe connection between the vane and the 
recording mechanism. The Dales anemograph, ex- 
hibited by its inventor, Mr. C. Dales, is an anemo- 
graph connected to the yane by cog-wheels and an 
endless chain ; it is in use at Bournemouth. In 
Higham’s electrical wind-indicator, exhibited by 
Mr. J. Hicks, the weighted tail of the vane makes 
contact round a small commutator on the spindle, 
and with the aid of eight small cables, sixteen 
points of the compass are marked. 

The Lowne electrical recording-vane and anemo- 
meter of the Lowne Electric Clock and Appliance 
Company, of Catford, has been in use at Derby since 
1893; the recording is done by clockwork, released 
by the currents from five Leclanché cells. The vane 
is a little windmill, 6 in. in diameter, on a stand 
22 in. high; there, is, further, a small outdoor 
anemometer, the whole being placed in a strong iron 
box. Five insulated wires lead to the recording 
mechanism, contained in a case, say 4 ft. by 24 ft. 
Each time the wind shifts from one of the eight 
compass points to another an impulse is sent; 
another impulse passes each time the wind has 
travelled 0.1 mile, no matter in what interval. 
With the aid of a relay, which is the chief feature 
of the whole mechanism, every circuit made is at 
once broken again, so that the battery cannot run 
down. On the tape moved by the eight-day clock, 
the time is embossed once every ten minutes ; 
there are, further, hour-dots, and series of four 
dots arranged in diagonals to indicate the wind 
direction. The records are made simply by lead 
pencils, and if the wind-line goes up to the highest 
point level, the wind is north. The wind velocity 
is marked by a series of vertical strokes, drawn 
when one mile has been covered, and shorter 
vertical strokes corresponding to 0.1 mile. 

Dr. W. N. Shaw showed Besson’s nephoscope, 
for watching cloud drifts, and his own anemoido- 
graph, for tracing the trajectories of the air in 
cyclonic storms ; and Mr. Lempfert demonstrated 
Dr. Shaw’s thermo-psychrophorus, an apparatus 
illustrating that the solar heat may under certain 
conditions cool the air. Saturated air is contained 
in a wide-necked vessel dipping into mercury, and 
supported on one arm of a balance in nearly neutral 
equilibrium. Inside the vessel is a small electric 
coil; when the current passes, the heated air 
expands under diminishing pressure, and cools 
sufficiently to form a cloud. The corresponding 
case arises in the atmosphere when warmed air 
ascends. 

Apparatus for measuring the rate of dissipation 
of clectzicity in the atmosphere had been brought 
only by Mr. G. Simpson, of the Owens College, 
Manchester, who exhibited the Elster and Geitel 
apparatus, and Ebert’s aspiration apparatus for 
determining the ionisation, both apparatus being 
made by Giinther and Tegetmeyer, of Brunswick. 
Mr. Simpson has recently returned from Norwegian 
Lapland, where he took observations with these 
instruments for thirteen months ; the records fill a 
large ledger. In Ebert’s apparatus the air is drawn 
at a known rate by a fan driven by clockwork 
through an earthed horizontal }-in. pipe, 18 in. 
long ; the longitudinal axis of the tube is formed by 
a metallic rod joined to an Elster-Geitel electro- 
scope, which is charged by means of a Zamboni 
on Mr. G. Simpson also demonstrated the 

ster-Geitel method of measuring the amount of 
radioactive emanation in the atmosphere. A wire, 
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nearly 10° metres in length, was stretched in the 
room and charged with a replenisher up to 2000 
volts ; the wire is finally, when the emanation has 
had time to settle on the wire, coiled on a small 
drum—the emanation sticks firmly enough so that 
the wire may be touched—and placed inside an 
electroscope. Mr. Simpson differs, however, from 
Professor Ebert as to the part played by these 
emanations in accounting for the atmospheric 
electricity. 

Models of lightning conductors and damaged 
conductors were shown by Messrs. J. W. Gray and 
Co., and a model of Mr. K. Hedges’ ‘‘ air to earth” 
system of lightning conductors was exhibited by 
the General Electric Company, Limited. Mr. 
Lynn Thomas, of Cardiff, had prepared a full- 
size model of a man who was struck by lightning, 
near Cardiff, in July, 1903 ; he was severely burned 
all over his body, and his clothes were literally 
torn to shreds. He had been sitting under an 
elm tree with a companion, who had his skull frac- 
tured, but was not burned ; both men recovered. 

Of the many instructive diagrams, charts, &c., 
we can only mention the truly remarkable displays 
of halos and mock suns and cloud phenomena ob- 
served by the members of the Discovery Expedi- 
tion in the Antarctic. 

It is to be hoped that the Exhibition will be 
repeated next year. The public interest in meteo- 
rology needs rousing, and a small popular catalogue 
might not be out of place. 








NOTES. 
GERMAN DEVELOPMENTS IN CHINA. 

Stnce the German Government took practical 
meng of Kiao-chau, German trade and influence 
as greatly extended, as it has now a very con- 
venient centre of operation. A recent ‘* White- 
Book,” issued by the German Government, gives an 
account of the economic and. industrial progress 
which has been made, and we commend it to 
the attention of those of our readers who are 
specially interested in China. Trade and in- 
dustry are now international in their nature, and 
to understand them aright, it is necessary to 
take into account all the factors of the pro- 
blems involved. In recent years, the Germans 
have certainly displayed great activity and intelli- 
gence, and they have helped to rouse the British 
merchants—and to a certain extent the British 
manufacturers—from their routine ways, and have 
compelled them to adapt themselves to new con- 
ditions. It is evident that Kiao-chau is destined 
to become a very important centre of distribution, 
which will have great results on foreign and Chinese 
trade. From the official publication referred to, we 
learn that the ama portion of the first jetty 
of the large harbour was thrown open to use in March 
of last year, and that the railway connecting the 
coast with Tsi-wan-fu, the distant capital of the 
yrovince of Shan-tung, was connected with the 
jetty. Trade increased rapidly, and more ware- 
house accommodation had to be provided ; and it 
was recognised that the second jetty must be con- 
structed without loss of time. This work was, 
therefore, hastened, and in the beginning of Sep- 
tember one side of the second jetty was available 
for the berthing of ships. The work of building 
the large floating dock on been vigorously pushed 
on, and it is hoped that the dock will soon be 
ready for use. The construction of the railway 
has been finished within the limit of time 
fixed by the concession: for on June 1 of last 
year, or exactly five years from the granting of the 
concession, tne main line to Tsi-wan-fu, a distance 
of 265 miles, and also the branch line in the 
Po-shan Valley, a distance of 27 miles, were 
thrown open to traffic. The statistics published 
in the ‘* White-Book” show that these develop- 
ments have borne good fruit, and that already the 
trade is very considerable both by railway and by 
ser ; but meantime we need not enter into details. 
The railway is expected to have a very great 
influence in the direction of enabling the natives 
to find a market for the fruit, oil, tobacco, and 
corn which they cultivate. The cultivation of 
timber has been carried out with success, and 
the general health of the Protectorate during the 
past year was most satisfactory. Tsing-tan is 
rapidly becoming a favourite seaside resort, and 
the new hotel, built on the shore of the Augusta- 
Victoria Bay, was opened for the bathing season, 
and attracted about 500 foreign visitors. Various 
educational and medical institutions have been 





established, and a daily German newspaper has 
been started. There is, in addition, a weekly 
German organ, while the Chinese newspapers 
keep the Chinese informed with regard to current 
events. The ‘‘ White-Book ” contains a number 
of excellent maps and photographs, and altogether 
the publication is a very instructive production of 
its kind. 
Tue New Japanesr BattiesHip ‘* Kasoma.” 


Sir W. G. Armstrong, Whitworth, and Co. 
launched from their Elswick works on Wednesday 
the third battleship and the tenth war vessel built 
there for the Imperial Japanese Navy. This latest 
vessel is named the Kashima, and is one of two 
ordered at the beginning of last year by the Japanese 
Government ; the other is being built by Messrs. 
Vickers Sons and Maxiin, Limited, at the Naval Con- 
struction Works, Barrow-in-Furness. The Kashima 
is the most powerfuily-armed vessel yet constructed 
in this country. She has four 12-in. guns, twin- 
mounted in barbettes, the upper part being of 9-in. 
plating, and the lower part, where protection is 
augmented by the ordinary citadel armour, of 5-in. 
armour. These 12-in. guns, which have hydrau- 
lically-operated mountings, are 46.7 calibres long, 
and weigh 59 tons. Firing 850 lb. projectiles with 
modified Cordite explosive compound, it is antici- 
pated that the penetrating power developed will be 
such as to cope at 3000 yards range with any armour 
yet fitted to a battleship, and that the rapidity 
of fire will exceed two rounds per minute from 
each gun. There are also four 10-in. 34-ton guns 
of 46.76 calibres, placed singly in barbettes, built 
up of 6-in. plates, located at the four corners of 
the citadel. There are twelve 6-in. 84-ton guns of 
47 calibres. Five are mounted on each broadside 
inside the 6-in. citadel armour, and are separated 
from each other by 2-in. screen armour. The 
two remaining 6-in. guns are on the upper deck 
within 4-in. screen armour. There are also twelve 
12-pounder guns, three 3-pounder guns, and six 
Maxim guns. Inthe design of the arrangements 
for serving the guns, the lessons of the recent war 
have been utilised. There are five submerged 
torpedo-tubes, firing 18-in. Whitehead torpedoes ; 
two are forward and two aft, firing on the broad- 
side, with one firing right astern. As regards the 
disposition of armour, the principle adopted is 
generally similar to that in the Mikasa, the most 
recently completed vessel for the Japanese Navy (see 
ENGINEERING, vol. lxxiii., page 180). The water-line 
belt is 9 in. in thickness for more than half the 
length of the ship, tapering to about 4 in. at the 
ram. This belt extends 5 ft. below the water- 
line, and 2 ft. 6 in. above it. Surmounting it is 
a belt of armour, extending from the aft 12-in. 
barbette to the stem, and 6 in. in thickness. Im- 
mediately above this is the 6-in. citadel armour 
reaching to the upper deck, and enclosing also the 
two 12-in. Larbettes. It is within this that the 
6-in. guns are placed, while above this, again, is | 
4-in. screen armour for the two upper-deck 6-in. | 
guns. The conning-tower is of 9-in. armour, and | 
there is an additional observation tower of 5-in. 
armour, while two more ofticers’ shelters of 3-in. 
armour are provided on the boat deck amidships. | 
In this way the fighting officers of the ship will 
have very advantageous positions, protected against | 
the fire of the enemy’s small guns. The protected | 
deck is 2 in. on the flat portions amidships, and 
3 in. on the sloping sides, where it joins the bottom 
of the main armour, 5 ft. below the load-line. 
At the extremities where the side armour is 
reduced in thickness, this deck is made 24 in. 
thick over all. Further protection is given to the 
upper structure of the ship by thick protective 
P ting on the top of the screen armour at the 
evel of the boat deck. The length of the Kashima 
is 455 ft.; the breadth, 78 ft. 2in.; and the moulded 
depth, 43 ft. 6 in. With a normal draught of 
26 ft. 74 in. the displacement will be 16,400 tons ; 
the coal supply then will be 750 tons, but capacity 
is provided for 2150tons. Triple-expansion machi- 
nery, and twenty Niclausse boilers, are being con- 
structed by Messrs. Humphrys, Tennant, and Co., 
London; the designed power is 16,500 horse- 
power, which, it is anticipated, will give the vessel 
a speed of 18} knots. 








CaRRIAGE OF Farm Propuce.— Experimental runs 
with motor-wagons are to be made shortly by the North- 
Eastern Railway Company between Kirkham Abbey and 
Malton vid Westow. The experiment has been under- 
taken with a view to the collection of agricultural produce 
en route, 


THE HOLBORN AND FINSBURY 
ELECTRICAL EXHIBITION, 


Tue County of London Electric Supply Company, 
| Limited, following the example of other electricity 
| Supply undertakings, have organised an exhibition of 
| electric and electrically-driven apparatus, with the object 
| of familiarising the public with the advantages of elec- 
| tricit for domestic and manufacturing purposes. The 
| Exhibition is housed at 118.122, Holborn, E.C., and 
though these premises are not particularly well adapted 
for exhibition purposes, both the ground floors and the 
basements are well filled with apparatus illustrating the 
lighter side of electrical engineering. Motors, either 
|Singly or attached to various forms of light machi- 
nery, are shown by the Westinghouse and Brush Com- 

panies, Crompton and Co., the Western Electric Com- 
| pany, and other well-known makers. The Brush Com- 
pany are also exhibiting a motor-starting rheostat in 
which the usual resistance coils are replaced by very thin 
cast-iron grids, resulting in a very strong mechanical con- 
struction, which it is impossible to injure even with ex- 
cessive misuse. The rheostat is slightly heavier than an 
equivalent one of the usual type, but is certainly far more 
| durable. The General Electric Company have a large 
| stand, containing a good collection of electric fittings, tele- 
phones, and other apparatus. A portion of the stand is 
| devoted to a practical demonstration of the manufacture 
|of the Robertson lamp. Electric-light fittings of most 
artistic design are very much in evidence, most of the 
| leading contractors being represented, and several stands 
|contained electric radiators for lighting and warming 
buildings. Messrs. Maple and Co. show electrical deco- 
ration applied to a drawing-room, and the supply of 
electricity as ‘‘the poor man’s light” is demonstrated by 
the fittings of a model cottage equipped by the County 
of London Supply Company, exactly similar to the 
London County Council dwellings at Tooting, where 
the penny-in-the-slot system of supply is in vogue, 
and the wiring is done ‘‘free” by the Supply Com- 
pany. The Cooper - Hewitt mercury vapour lamps 
are a striking feature of the exhibit of the British 
Westinghouse. Company, the light being all that could 
be desired, except as regards its curious colour effects, 
and these oy and the Bastian mercury lamp are 
also exhibited by Messrs. A. W. Penrose and Co. On 
the stand of Messrs. Johnson and Phillips is to be seen 
a novel form of overload time-limit switch, exhibited by 
Messrs. Griffith and Biliotti. A heating coil in series 
with the current to be controlled is placed in a brass 
cylinder along with an elastic-sided metal reservoir, 
hermetically sealed and containing ether. Heat radiated 
from the coil causes the expansion of the ether, and at a 
certain temperature a rod attached to the diaphragm 
of the reservoir is moved outwards far enough to 
trip the switch. At normal current 24 watts are dis- 
sipated by the coil, and by its nature the apparatus 
may be designed to act after a very protracted continu- 
ance of the overload. With 25 per cent. overload, it will 
open the circuit within a range of from 20 to 60 minutes, 
as desired, and with 50 per cent. overload from 7 to 20 
minutes; an overload of 100 per cent. opening the circuit in 
5 minutes. Messrs. B. Dellagana and Co. show some fine 
examples of statuary and ornamental work made by aslow 
electro-deposition of pure copper within or outside plaster 
or wooden moulds. The deposited metal is remarkably 
dense and free from blisters. The Nodon valve, or electro- 
lytic rectifier, is exhibited by Mr. H. Snowdon, working 
Réntgen-ray apparatus. Electric measuring-instruments 
of various kinds are shown by Messrs. Elliott Brothers, 
the India-Rubber, Gutta-Percha, and Telegraph Works 
Company, Messrs. Ernest F. Moy and Co., and other 





| firms. Messrs. Hunt and Hess have on their stand a great 


variety of articles moulded in ‘‘ litholite,” a new insulat- 
ing substance similar in appearance to ebonite, but less 
brittle and capable of withstanding heat, oil, and acids. 
It is said to be easily worked with ordinary tools, as it 
contains no mica, and as applied to form an insulated 
covering for the handles of spanners, &c., seems parti- 
cularly suitable. 
The Exhibition will remain open until April 5 next. 








Costs AND Recorps or Execrric UNDERTAKINGS — 
We have received from the Electrical Times and Lightning 
their reprints of tables of costs and records for the year 
1903-1904, which apply to 250 electric supply and 57 
electric tramway undertakings throughout the United 
Kingdom. The pamphlet will prove most useful to engi- 
neers and other business men. 


Nova Scotian Coau.—The total shipments of Nova 
Scotian coal last year were 4,622,823 tons, a decrease of 
27,890 tons as compared with 1903. The total output of 
the Dominion Coal Company last year was 3,023,522 tons, 
a decrease of nearly 100,000 tons as compared with 1903. 
The Nova Scotia Steel and Coal Company, working the 
old Sydney mines in Cape Breton, and the Marsh mine 
in Pictou County, shipped 496,751 tons, an increase of 
44,768 tons, while the Cumberland Railway and Coal 
Company’s shipments showed a decrease of 1858 tons. 
The shipments of the Acadia Coal Company fell off to 
255,133 tons, a decrease of 82,100 tons. This may be 
| accounted for by developing operations now on hand at 
this property, which are of an extensive and important 
|character. ‘Two vertical pits are being sunk, which have 
already reached a depth of over 600 ft. These will render 
available thick seams of high-grade coal, which have been 

rtially worked from other points. The Intercolonial 
Boal Company, which is a progressive and well-managed 
enterprise, increased its shipments 10,088 tons in 1904, 
bringing the total for the year up to 242,144 tons; Cum- 
berland county shipped 567,053 tons from its several col- 
lieries last year. 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

G 
Thursday morning a large business, amounting to 18,000 
tons, was done in Cleveland warrants at steady prices. 
Cash iron opened at 49s. 5d., and after touching 49s. 64d. 
cased off 1d., while forward dealings fluctuated between 
19s. Thd. and 49s. 9d. one month. There was, in 
addition, about 5000 tons done in options; Scotch 
warrants were quoted nominally at 543. 74d. cash buyers 
and 55s. sellers. The afternoon session was very 
idle, the turnover being limited to one lot of Cleve- 
land warrants at 49s, 9d. one month. 





| 





Although | continued depressed throu 


members of council, who will be formally elected earl 
next session. Professor Andrew Gray, Lord Kelvin’s 
successor, read a paper on ‘‘Gyrostatic Action,” in 


Pig-Iron Market.—In the pig-iron market on | which he performed a number of experiments illustrating 


the effects of high speed on rotating bodies. No discus- 
sion took place, but Professor Gray was awarded a hearty 
vote of thanks. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Cummcil, Laird, and Co.—The directors of this com- 
pany state in their annual report that although trade had 
out the year, the outlook is 


there was very little doing in the pig-iron market on | more encouraging. Stocks had been reduced by 30,000/., 


Friday morning, the tone was firm, with closing buyers’ 
quotations 1d. above those of the preceding day. There 
were no cash transactions in Cleveland warrants, but 
1500 tons changed hands up to 49s. 10d. one month, and 
1000 tons at 493. 11d. three months. One lot of Standard 


foundry iron was dealt in at 493. 74d. fourteen days. | 


There was very little change in the afternoon market, 
Cleveland warrants being firm at 493. 84d. to 49s. 74d. cash, 
and up to 493. 11d. one month, while hematite iron was 
dealt in at 58s. ten days, and 58s. 3d. one month. A 
moderate business, aggregating 9000 tons, was done 
at these prices, 8000 tons representing the dealings in 
Cleveland, and 1000 tons in oma iron. The fore- 
noon market was very idle on Monday, a small Lusiness 
of 2500 tons being done in Cleveland warrants, which 
opened firm at 493. 1044. one month, and eased off to 
493. 9d. There were no cash transactions, but the closing 
quotations were nominally 4d. Jower at 49s. 64d. buyers 
and 49s. 7d. sellers. The price was 49s. 64d. cash and 
49s. 9d. one month ; sellers’ prices were $d. higher in both 
cases. The settlement prices were:—Scotcb, fds. 9d.; 
Cleveland, 49s. 6d.; Cumberland hematite iron, 57s. 104d. 
While business was more active in the afternoon, the tone 
was flat. Cleveland warrants declined 3d. to 49s. 4d. cash 
and 49s. 6d. one month, and the close was slightly under 
those figures. The turnover, which included 2000 tons at 
49s. 10d. to 49s. 7d. three months, amounted to 13,000 tons. 
On Tuesday morning a large business, amounting to 
about 20,000 tons, was done in Cleveland warrants. 
The opening prices were easy at 49s. 3d. cash and 
493. 54d. one month, but these prices firmed up to 493. 4d. 
and 493s. 6)d. respectively, while dealings also took 
place at 493. 34d. three and seven days. In the after- 
noon the tone was firm, and Cleveland warrants ad- 
vanced to 493. 64d. cash and 493. 8)d. one month. 
At the close, however, the market was a trifle easier, and 
the prices were 49s. 54d. cash and 49s. 8d. one month. 
Two lots of Standard foundry iron changed hands at 
49s. 6d. two months. The total turnover was 15,000 
tons. To-day the market was fairly steady, and about 
16,000 tons of Cleveland warrants changed hands. Open- 
ing at 493. 44. cash and 49s. 74d. one month, prices firmed, 
although the tone was irregular. The session closed at 
49s. 5d. cash buyers and 493s. 8d. one month buyers. 
Dealings also took place at from 493. 4d. to 49s. 64d. 
five days. In the afternoon a moderate business was 
done® the tone being easier. Cleveland warrants de- 
clined 1d. to 493. 44d. cash and 49s. 7$d. one month. 
Business was also done at 49s. Gid. twelve days, and 
from 49s. 9d. to 493. 8id. three months. The turnover 
was 11,000 tons. The prices of makers’ iron (No. 1) are :— 
Clyde, 58s. 6d.; Gartsherrie, Summerlee, and Calder, 59s. ; 
Langloan, 64s. 6d. ; Coltness, 65s. (all shipped at Glas- 
gow); Glengarnock (shipped at Ardrossan), 58s. 6d. ; 
Shotts (shipped at Leith), 59s. 3d.; and Carron (shipped 
at Grangemouth), 59s. 


_ Scotch Steel Trade.—A somewhat quieter tone prevails 
in the local steel trade, although makers have large con- 
tracts on their books. Still, the amount of new business 
coming forward has fallen off considerably of late, and 
complaints are heard in some quarters of the scarcity 
of specifications. No new contracts have been reported 
of late in the shipbuilding trade, and it is apparent that 
consumers have covered their more immediate require- 
ments. It is thought, however, that in the course of a 
month or two there must be an increased demand for 
deliveries to enable the builders to go on with the con- 
struction of the ships for which they have orders in their 
books. Rumours are current on ’Change that sales 
of Scotch ship-plates and angle-bars have just taken 
place at about 5s. a ton under standard prices, which are 
dl. 17s. 6d. and 5/. 7s. 6d., less 5 per cent. respectively. 
There is reason for believing that the stories are not with. 
out foundation. At 5/. 12s. 6d., the reduced figure pointed 
at by merchants, there would be an actual loss, it appears, 
in manufacture. 


Sulphate of Ammonia.—The market for this commodity 
remains quiet at 127. 17s. 6d. for spot business. There 
are instances of lower prices being obtained, and even 
higher prices—say 137. July and December is still 
quoted at Hull, Leith, and Liverpool at 12/, 15s. There 
is some Colonial and Spanish demand quoted, and for a 
South or two they are both expected to be good cus- 
omers, 

Scotch Coal Trade.—The shipments of Scotch coal for 
last week showed a small increase, but the total is some 
36,000 tons short of the amount exported during the 
corresponding period of 1904. The figures for last week 
are 183,156 tons, and for the same week last year 219,836 
tons ; the figures, however, for the year to date are about 
330,000 tons up, and this is partly due to the troubles in 
Westphalia. 

Institution of Engineers and Shipbuilders.—Last night 
(Tuesday) the Institution held their sixth meeting of the 
Session, Mr. James Gilchrist, vice-president, presiding. 
Certain nominations were made, Mr. Gilchrist as presi- 
dent, alsoa number of members as vice-presidents, and 








which had been met out of profits. The company’s 
works in Russia had not been a success, and 20,000/. had 
been written off the value of them. The directors had 
decided to take 200,000/. from. the reserve fund to wipe 
off from the asset side of the balance-sheet the Sierra 
Company, Limited, in Spain. The company’s works at 
Coventry are busy on the orders given out by the War 
Office for field guns and their accessories. Extensions 
and alterations have been going on at their home works, 
and at Birkenhead and Workington, and to meet the cost 
the directors propose to create 500.0007. of 4} per cent. 
mortgage debenture stock. A dividend of 74 per cent. is 
recommended. 


The Iron and Steel Trades.—The expected restricted 
expenditure on the part of the Admiralty is not en- 
couraging for the East-End firms. In armour and forg- 
ings, the contracts given out six months ago are in their 
last stages, and more are urgently required if the works 
are to be kept going. The small amount of business 
contemplated at present could easily be dealt with by 
any one of the houses. The two firms who secured 
pon Mi for guns are busy, and the Siemens furnaces are 
going continuously in producing the steel needed. There 
is a lack of employment in the forging shops, and the 
demand for railway material is far below the means of 
supply. The state of many of the lighter industries is 
woree than has been known for many years, and employ- 
ment is increasingly scarce. 


The South Yorkshire Coal Trade.—The demand for all 
kinds of the better classes of coal for industrial purposes 
continues quiet, with little prospect of early improve- 
ment. The country is buying fairly of house and gas 
qualities, but the Ladies market is taking very little. 
Merchants are clearing off their stocks and waiting for 
easier terms. Some very fair contracts have already 
been placed for coals for the Baltic, and shipments wiil 
begin 2s soon as the ports are open. The supplies of 
small coal, owing to the generally restricted output, are 
scarcely equal to the demand, and prices are firm. Coke- 
makers have a little difficulty in obtaining all they need, 
and quotations are held up. 








Curistcuurcu (New ZEALAND) Exursirion.—British 
manufacturers and shippers will have a good opportunity 
of pushing their goods in the valuable New Zealand 
market, through an International Exhibition at Christ- 
church, in the Colony, which opens towards the end of 
1906. Mr. T. E. Donne, who acted as Commissioner- 
General for New Zealand at St. Louis last year, has 
arrived in England on a special mission connected with 
the forthcoming New Zealand Exhibition. His address 
is Westminster Chambers, 13, Victoria-street, London. 


Mr. Donne oy sere to shortly visit the provincial 
centres, also the Continent, in the interests of the Exhi- 
bition. 





Tue Institution oF Civi Encrnrers: YORKSHIRE 
Srupents’ AssociaTion.—The eighth ordinary meeting of 
the above association was held in the Law Institute, Leeds, 
on Thursday, March 16, Mr. 8. R. Kay, M. Inst. C.E., 
in the chair. A paper was read by Mr. J. Daltcn Milner, 
Stud. Inst. C.E., entitled, ‘‘ Some Recent Hull Bridges.” 
The bridges described were the Scott-street, Witham, and 
Stoneferry bridges. The first is a steel structure of the 
tascule type, in three spans, the centre one being the 
lifting span, and is operated hydraulically. The Witham 
bridge is a ferro-concrete structure, on the Hennebique 
system, with concrete abutments suppor on piling. 
The Stoneferry bridge is a swing bridge, with a fixed 
span at the east end. The main girders are of the open 
webbed N type, with arms of unequal length, decked with 
Hobson’s flooring. The bridge is operated by electrically- 
driven gearing. A discussion followed, and a vote of 
thanks to the author concluded the meeting. 

InsTITUTION OF CrviL Enoinrers.— On Wednesday 
evening last the annual dinner of the Institution of Civil 
Engineers took place in the Hall of the Merchant Taylors, 
Threadneedle-street, Sir Guilford Lindsey Molesworth, 
K.C.I.E., president, being in the chair. The prin- 
cipal guests were Admiral the Right Hon. Sir John 
Dalrymple - Hay, G.C.B., Sir Montagu Ommanney, 
G.C.M.G.. Under-Secretary of State for the Colonies; 
Sir Horace —_— K.C.B., Assistant Under-Secretary 
of State for India; and the Hon. Sir Thomas Fuller, 
K.C.M.G., Agent-General for the Cape. The toast 
list was commendably short. The toast of ‘‘Our National 
Defenders” was replied to by Admiral Dalrymple-Hay 
and Major-General D. O'Callaghan, the latter being the 
President of the Ordnance Committee. The toast of 
**Our Empire ” was responded to by Sir Horace Walpole 
and the Hon. Sir Thomas Fuller, the latter making a 
most admirable speech, which provoked much enthusiasm. 
The toast of ‘‘The Institution” was proposed by Sir 
Montagu Ommanney, and was replied to by Sir Guilford 
Molesworth. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.— Yesterday there was a very 
thin attendance on ’Change, and little business was trans- 
acted. Though Operations were again chiefly confined to 
business for early delivery, a cheerful tone prevailed ; 
and, notwithstanding the very eo e| statistical 

ition, traders were inclined to spook hopefully of the 
uture. Several people thought thatdemand on Continental 
and American account would show itself very shortly. 
Little notice appeared to be taken of the large and daily 
increasing stocks. This was, indeed, surprising, for the 
warrant stores promise to be augmented by 50,000 tons 
this month, and the store there now approaches 
320,000 tons. The general market quotation for early 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron 
was 48s. 9d., and second hands were ready, and even 
anxious, to sell at that figure. No. 1 was 50s. 3d.; No. 4 
foundry, 47s. 9d.; grey forge, 44s.; mottled, 43s.; and 
white, 42s. East Coast hematite pig was very plentiful, 
the output being in excess of requirements, and quotations 
were easy. No. 1 remained at 55s.; and mixed numbers 
still stood at 54s. 6d. for early delivery; but No. 4 
forge was reduced to 51s. 6d.—a drop of 6d. on last 
week’s quotation. Spanish ore was firm, and some 
dealers predicted an early rise. Rubio of 50 per cent. 
ey was fully 15s. ex-ship Tees, and inquiry on any- 
thing like a good scale would cause an immediate rise. 
The mine-owners in Spain seem to be in a strong posi- 
tion. Middlesbrough warrants continue to move about a 
little, but the fluctuations just now are slight, speculators 
keeping quiet. The closing price to-day was 49s, 4d, 
cash buyers. 


Manufacturcd Iron and Steel.—Most producers in the 
various branches of the manufactured iron and _ steel 
industries are busy, and , speak encouragingly of the 
future. Messrs. Bolckow, aughan, and Co, oi this 
week restarted their steel-plate mill, which has been laid 
idle for over two years. The same firm have booked an 
order for 20,000 tons of steel rails for Canada. Quotations 
all round are firm, but they have not been raised. Common 
iron bars are 6/. 7s. 6d. ; best bars, 6/. 17s. 6d. ; iron ship- 
plates, 6/. 5s.; iron ship angles, 6/. 7s. 6d.; iron ship 
rivets, 7/. 7s. 6d.; steel ship-plates, 5/. 17s. 6d.; steel 
ship angles, 5/. 10s. ; steel boiler-plates, 7/7. ; steel joists, 
5l. 7s. 6d.; steel sheets (singles|, 7. 5s.; steel sheets 
(doubles), 77. 15s. ; and heavy sections of steel rails, 5/.— 
all less the customary 24 per cent. discount, except rails, 
which are net at works. 


Messrs. Bell Brothers, Limited.—The report of Messrs. 
Bell Brothers, Limited, of the Clarence Iron Works, 
shows a profit on the year’s working of 68,5791. 6s., which, 
with 7642/. 17s. 9d. brought forward, makes 76,222/. 3s. 9d. 
available for distribution. Out of this sum the following 
amounts were provided up to December 31, 1904 :—In- 
terest on 4 per cent. debenture stock for the year 1904, 
20,000/.; dividend on 6 per cent. preference shares for 
half-year to June 30, 1904, 15,000/.; interim dividend on 
ordinary shares for half-year to June 30, 1904, 15,0002.; 
interim dividend on ordinary shares at 2s, per share, paid 
November 11, 1904, free of income-tax, 6000/.; amount 
written off Clarence suspense account, 4590/.; income-tax, 
615/. 193.; total, 46,2052. 19s. Since December 31, 1904, 
the following has also been paid thereout:—On Feb- 
ruary 1, 1905, dividend on 6 per cent. preference shares 
for the half-year to December, 31, 1904, 15,000/.; total, 
61,2057. 19s.; leaving still to be dealt with 15,0164. 
4s. 9d. The directors recommend the following appro- 
priations of the balance :—Final dividend on the ordi- 
nary shares at 3s. r share, free of income- tax, 
9000/.; balance carried forward, 6016/. 4s. 9d.; total, 
15,016. 4s. 9d. The directors have to record with deep 
regret the death of the chairman of the company, the 
late Sir Lowthian Bell, Bart., which took place on 
December 20 last. Sir Lowthian Bell maintained to the 
last an active interest in the business which he had 
founded in association with two of his brothers sixt 
years ago, and his loss is felt very deeply by the board. 
The directors have elected Sir Hugh Bell, Bart., to the 
office of chairman, and Mr. Walter Johnson to fill the 
vacancy on the board. 


Coal and Coke.—Fuel is steady. Bunker coal ranges 
from 7s. 6d. to 8s. f.o.b., and the supply is very plenti- 
ful. Coke is in good request for local use, and average 
blast-furnace qualities are fully 15s. 3d. delivered here. 








Messrs. Rosey AND Co., Limtrep.—The report of the 
directors for 1904 states that the year’s trading shows a 
profit of 32,898/., or 13,0002. in excess of either of the two 

revious years. After writing off 8283/. for depreciation 
as compared with 5000/. in previous years), the directors 
recommend a dividend of 5s. per share, free of income- 
tax, carrying forward 569/. 


Tue Betcran Iron Trape.—The Belgian iron trade 
has been pretty well maintained without any decided 
tendency one way or the other. Upon the whole, the 
tone of business has been firm, the rolling mill being 

retty well employed. The exports of steel rails from 
3elgium in the first two months of this year amounted to 
13,812 tons, as compared with 12,515 tons in the corre- 
sponding period of 1904. The exports of steel girders to 

ebruary 28, this year, were 6550 tons, as compared with 
5306 tons, while the exports of steel plates were 4073 tons, 
as compared with 3062 tons. The exports of iron rails 
from Belgium in the first two months of this year were 
14 tons, as compared with 5 tons; of iron girders, 5028 
tons, as compared with 3024 tons; and of iron plates, 
12,495 tons, as compared with 10,373 tons. 


390 


ENGINEERING. 





[Marcu 24, 1905. 








NOTES FROM THE SOUTH-WEST. 


Cardiff.—Business in the coal, patent fuel, and coke 
trades has been inactive, and buyers with tonnage at hand 
could probably obtain appreciable concessions as 
prices. The best large steam coal has made 13s. to 
13s. 3d. per ton, while second qualities have brought 
lls. 3d. to 12s. 6d. ton. ouse coal has remained 
fairly steady; the bost ordinary qualities have been 
— at 13s. 6d. to 14s. 6d. per ton, while secondary 

escriptions have ranged from 10s. 6d. to 13s. per ton ; 

No. 3 Rhondda large has made 13s. 3d. to 13s. 6d. per 
ton. Foundry coke has been quoted at 18s. to 18s. 6d. 
per ton, and furnace ditto at 16s. 3d. to 16s. 6d. per ton. 
As gr iron ore, Rubio and Almeria have made 
13s. 9d. to 14s, per ton, upon a basis of 50 per cent. of 
iron, and charges including freight to Cardiff or New- 
port. 

Dowlais.—The Goat Mill has had a -— output of 
steel rails, principally for South America. The Big Mill 
and the Cogging Mill have been mane upon billets, 
fish-plates, and light rails. Considerable quantities of 
iron ore and pig iron have come to hand. 


The Swansea Valley.—The tin-plate trade has continued 
active, and the consumption of local steel bars has been 
equal to the output. The coal trade has shown some 
improvement, 


Power in South Wales.—The report of the South Wales 
Electrical Power-Distribution , anna for the year. 
ending December 31, 1904, states that during the past 
twelve months the construction of the-initial works of the 
company’s undertaking has been proceeded with. Four 
stations—Bridgend, Cwmbran, Neath, and Pontypridd 
—are now supplying current; and arrangements have 
been made for the delivery of energy to a large number of 
collieries and works, the aggregate amounting at present 
to upwards of 10,000 horse-power. Extensions of the 
Pontypridd and Cwmbran stations are in hand, these 
stations already needing increased plant. 


The Rhymney and Aber Valleys.—The directors of the 
Rhymney and Aber Valleys Gas and Water Company 
in their seventh annual report state that the expenditure 
on capital account for the year was 13,881/., making, 
with the sums previously expended, 161,662/. A new 
gas-holder has been erected at Bargoed, with a capacity 
of 120,000 cubic feet. Water-pipes for laying a 14-in. 
main from Rhymney Bridge to Pontlottyn, a 12-in. main 
from Pontlottyn to Brithdir, and a 10-in, main from 
Brithdir to Gilfach have been purchased ; and a contract 
has been let for their laying. Service reservoirs at 
Deri and Watford Fach are completed, and a large reser- 
voir at Blaenrhymney has also been completed. Owing, 
however, a fault in the shale foundation below the bottom 
of the puddle trench, as originally excavated, water per- 
colated through ; and on the recommendation of the com- 
pany’s engineer, a by-pass for flood waters around this 
reservoir is in course of construction. During 1904, 1020 
yards of water-mains and 990 yards of gas-mains were 
laid, all for distribution. The number of water-consumers 
has increased during the past twelve months from 4967 
to 6070, and there is also an increase of consumers in the 
area of the Rhymney Urban District Council, which is 
supplied in bulk by meters. The gassold during the past 
year showed an increase of 6.46 per cent. over that sold 
in 1903. The revenue account showed a profit for the 
year of 4401/7. 

Gluncorrwg.—The Glyncorrwg Colliery Company has 
been sinking new pits at Glyncorrwg to the lower 
measures, and success has attended its efforts, a fine 
seam of coal 6 ft. thick having been struck. It is ex- 
pected that the discovery of this seam will result in an 
increased output of 1000 tons per day. The sinking 
operations were carried out under the supervision of 
Mr. Trevor F. Thomas, mining engineer, of Cardiff, the 
contractors being Messrs. Piggott and Sons. 








Lioyn’s Recorp or Wrecks.—The return of vessels 
totally lost, condemned, &c., just issued by Lloyd’s Re- 
gister deals with the quarter ending September, 104, 
and includes the was' of the ships in all seas. The 
total of vessels of all nationalities lost, condemned, &c., is 
135, making an te tonnage of 129,207 tons. This 
is a smaller total ti usual, but the decrease is largely 
accounted for by the smaller number of ships which have 
met a natural end by being broken up or being condemned. 
In the quarters of 1901 it was quite usual to find the 
vessels broken up or condemned making up between 
20,000 and 30,000 tons; but for the past year or so this 
has diminished almost to vanishing a. and is _re- 
presented in the return before us by one vessel of 
347 tons. Wrecks account for the withdrawal from 
the Register of 78 vessels of 76,151 tons, collisions 
being the next most prolific c:.use, comprising 17 vessels 
of 14,272 tons, while there are seven vessels of 7966 tons 
reported as missing, having left aay without any further 
news being heard of them. The loss rate is certainly very 
small when one considers the immense total of tonnage 
owned by the respective countries. The United Kingdom, 
which has nearly 15} million tons of shipping, only lost 
in the quarter 4 tons per 1000—a proportion which is 
certainly satisfactory. At the other end of the list is 
Norway, which has lost 6.3 tons per 1000; America, 5.6 ; 
Italy, 4.6; Sweden, 4.3; France, 3.1; Holland, 2.9; and 
Germany, 2.6. But the fleets of these respective nations 
constitute but a small proportion of that owned by 
Britain, Germany being highest with 34 million tons; 
America next, with 2.59 million tons; Norway, 1.7 
million tons; France with 1.69 tons; and Italy, 1.18 
tons. 





MISCELLANEA. 


On Wednesday, the 15th inst., during the recent gale, 
the readings of the wind-gauges at the Forth Bridge were 
as follow :—Rail level, 33 lb. per square foot ; Fife Canti- 
lever Pier, 42 1b.; highest point of cantilever, 60 lb. No 
interference with the traffic occurred. 


The special annual number of ‘“‘ Timber and Wood- | ™& 


Working Machinery,” for March 15, contains a —_ 
amount of useful and interesting information. The 
articles given deal with Liverpool and its timber trade ; 
the Swedish wood trade in 1904, with descriptions of 
modern Swedish saw-mills ; with the flooring market ; 
and with several Norwegian mills. Separate sections 
deal with wood-working machinery and with the electric 
driving of the same; in these the machines of a number of 
well-known British firms are reviewed and illustrated. 
Statistics on the various British timber trade centres and 
foreign sources of supply form an important part of the 
issue. 

The high-speed engine made by Messrs. Willans and 
Robinson, Limited, of Rugby, was undoubtedly the first 
high-s engine to exhibit an economy comparable 
with the best ordinary slow-speed engines. The position 
thus taken in the days of saturated steam would seem 
likely to be more than maintained with the advent of 
superheated steam, for which the engine is, of course, 
particularly well adapted, there being an entire absence 
of flat surfaces, whilst the introduction of the steam cen- 
trally in place of at one side of the cylinder also minimises 
distortions arising from temperature differences. It is 
interesting, therefore, to note some of the results obtained 
with this engine using superheated steam, and a record 
of a number of tests made is contained in a pamphlet 
just published by the company. The best result stated is 
10 lb. of steam per brake horse-power in the case of an 
engine of 210 brake horse-power, using steam at 185 Ib. 
boiler pressure, a vacuum of 28 in., and a superheat of 
260 deg. Fahr. 

The Engineering Standards Committee have now issued 
a set of standard specifications for flat-bottomed railwa 
rails, for all weights between 20 lb. and 100 lb. per yard. 
According to these specifications, the material may be 
made by either the B ér or Si Martin process. 
The chemical composition must be such that the carbon is 
between 0.35 and 0.5 per cent., and the manganese 0.7 to 
1 percent. Phosphorus and sulphur must each be less 
than 0.07 per cent., and silicon less than 0.10 percent. A 
standard set of drop-tests are specified, 20-lb. rails being 
tested by a 5-cwt. tup go 8 ft., and the 100-lb. rails 
by a 20-cwt. tup falling 30 ft. A table is given of the 
tests to be applied to rails of intermediate weight. The 
profiles for the different weights of rail are illustrated in 
a series of plates, which are supplemented by tabulated 
sizes of every dimension. The report has been drawn u 
by a sub-committee under the chairmanship of Mr. J. C. 
Inglis, and on this committee the India Office and the 
Crown Agents for the Colonies were also represented, as 
well as several of the principal railway companies. The 
report is published at 10s. 6d. and can be obtained from 
any bookseller. 


Some interesting tests were recently carried out in 
order to ascertain the power required by various wood- 
working machines, and are recorded in the Electrician. 
All the machines were fitted with electric motors by 
Electro-Motors, Limited, some of the tests being made 
with an electromotive force of 460 volts, and the remainder 
with an electromotive force of 214 volts. The ease and 
exactitude with which the power uired by machines 
can be determined when they are electrically-driven is 
well known, and offer inducements for carrying out such 
tests. It was found in the trials that a circular saw, 
driven at about 1000 revolutions per minute by a 12- 
horse-power motor, and taking a cut at the rate of 
6 ft. per minute on 10 in. by 7 in. damp pitch-pine, re- 
qui 13.8 horse-power. Another circular saw, 19 in. 
in diameter, driven by a 7-horse- power motor, re- 
quired 2.14 horse-power when running light. When 
cutting deal with a 2-in. cut at the rate of 6 ft. 2 in. 
in 10 seconds, 5 horse-power were required. With a 1}-in. 
cut 4ft. 2in. were sawed in 5 seconds, and required 
4 horse-power ; with the same cut, a length of 7 ft. 3 in. 
was sawed in 8 seconds with a horse-power of 4.3; while 
with a 6-in. cut 5.2 horse-power were needed to saw a 
length of 2 ft. in 20 seconds. A 5-horse-power motor 
running at 1200 revolutions per minute, and driving a 
band-saw and a vertical-spindle machine by means of two 
belts taken off one pulley, developed, when driving the 
belts alone, 1.48 horse-power ; and when driving the two 
belts and the band-saw running light, the power required 
was 2.14 horse-power, “The re of the band-saw was 
4800 ft. per minute, and that of the vertical spindle about 
4000 revolutions per minute. Another band-saw, driven 
by a 34-horse-power motor at a speed of 3600 ft. per 
minute, took 1.3 horse-power when running light, but 
when making a 6-in. cut in deal, 2.58 horse-power were 
needed when sawing 2 ft. in 25 seconds. With a 2-in. 
cut in mahogany, 2.14 horse-power were required for 
sawing 1 ft. in 4 seconds ; for a 4j-in. cut in oak it took 
3 horse-power to saw at the rate of 1.5 ft. in 15 seconds ; 
while a 2}-in. cut in beech took 2.86 horse-power when 
1 ft. was sawed in 15 seconds. A tenoning machine, 
driven at 2700 revolutions per minute by a link belt from 
a 5-horse-power motor, took 3.4 horse-power when 
running light, and 5.86 horse-power when tenoning pitch- 
pine, and removing 34 cubic inches of wood in 10 seconds. 
A planer, designed for 8-in. by 24-in. planks, and driven 
from a 5-horse-power motor, took 3.4 horse-power in 
making a }-in. under-cut in pitch-pine 9 in. wide, 
and finished a plank 8.5 ft. long in 25 seconds. A 
}-in. over-cut from a plank of pitch-pine 5 in. wide 
required 3.2 horse-power when finishing a 6-ft. length in 








20 seconds. Another planer designed for 20-in. by 8-in. 
planks, and driven by a 5-horse-power motor, required 
4.3 horse-power when making a ,;;-in. cut from a 9-in. 
wide deal plank at a speed of 7 ft. 2 in. in 45 seconds ; 
and it took 4.6 horse-power when making a cut 3, in. 
deep off an 18-in. wide deal plank at the rate of 3 ft. 
8 in. in 17 seconds. An emery wheel used for grind- 
ing tools, and running at 1640 revolutions per minute, 
required 0.43 horse-power when not grinding; but 
when working on a straight moulding cutter, the cur- 
rent ran from 0.616 to 1.25 horse-power. A 6-in. 
emery wheel driven at 1860 revolutions per minute 
from a 24-horse-power motor took 0.72 horse-power for 
the motor and belts only, 1.3 horse-power with the emery 
wheel running light, and 1.6 horse-power when grinding 
a moulding cutter. 








ASSOCIATION OF TEACHERS IN TECHNICAL INSTITUTES. — 
A general meeting of this association will take place on 
Saturday, the 25th inst., at 7 p.m., at the Regent-street 
Polytechnic, when an address on ‘Technical Training ; 
a Teacher’s Views,” will be delivered by Mr. W. J. 
Lineham, M. Inst. C.E., M.I. Mech. E., M. Inst. E.E., 
chairman of the association. A discussion will follow. 

Hone Konc.—An electric railway is now in operation 
in Hong Kong. The length of single track is 14 miles, 
which is laid over a route measuring 9} miles. The rails 
weigh 86 Ib. per yard, and they are bonded with copper 
bonds. The feeder cables are laid underground. The 
as units are direct-connected to engines of 50 

orse-power each, and are two in number. The line 
pressure is 550 volts. The rolling-stock of this pioneer 
electric railway consists of 26 single deck-cars of the 
usual closed type, and 16 open cars with seats running 
across from side to side. 





‘*HarmswortTH’s EncycLropzpia.” Lonpon: TuHE 
AMALGAMATED Press Company.— We have received 
from the publishers copies of the first three parts of the 
above pullicntion. This should, perhaps, be considered 
an encyclopedic dictionary rather than an a 
proper, as much of the reading-matter consists of defini- 
tions, whilst none of the more ambitious articles can be 
considered very profound. As the work is not intended 
for the edification of experts but for the use of the average 
citizen, this lack of profundity is probably even advan- 
tageous, since the information given is just such as is 
likely to be required by nine men out of ten. So far 
as we are able to test the point, Wenexing matters 
appear to be dealt with accurately, if briefly. In fact, 
the only error we have detected is of a non-technical 
character: the Arc de Triomphe on the Place de I’Etoile 
appearing as the arch at the Place du Carrousel. As a 
handy-book of reference, issued at a very moderate 
price, we have no doubt the publication will prove highly 


popular. 


ConrTracts.—We are informed that Messrs. Isaac 
Storey and Co., engineers, Manchester, received on the 
25th ult. an order by wire for an auxiliary condenser of 
900 square feet cooling surface, required by a shipbuilding 
company, to be delivered by the 13th inst. This was 
manufactured complete, and was delivered as early as 
the 10th inst.—The Hucknall Torkard Colliery Company, 
Limited, near Nottingham, have placed an order with 
Mr. P. J. Mitchell, 52, Queen Victoria-street, E.C., for 
a 130-kilovolt ampere turbo-generating plant for use with 
Professor Rateau’s patent exhaust utilisation system.— 
The Chain-Belt Engineering Company, Derby, have 
recently received an order for three complete sugar-con- 
veying plants for a large sugar refinery in the East End 
of London.—Mr. E. F. Jarvis, of Middlesbrough, has 
received from the North-Eastern Steel Company, Limited, 
an order for one of his patent open-type, British, water- 
cooling towers for cooling the tuyere water for their blast- 
furnaces.—Messrs. Andrew Barclay, Sons, and Co., 
Limited, Caledonia Works, Kilmarnock, inform us that 
they have received an order for three 14-in. locomotives 
from the Swansea Harbour Trust.—We understand that 
Sir W. G. Armstrong, Whitworth, and Co., Limited, have 
received the Admiralty order for all the high-speed tool 
steel of the ‘‘A. W.” brand required for the Royal 
Dockyards for the next three years. 


PERSONAL.—Messrs. F. Reddaway and Co., Limited, 
Pendleton, Manchester, inform us that they have pur- 
chased the business of the Lancashire Patent Belting 
and Hose Company, Limited, lately carried on at New 
Bridge-street, Strangeways, Manchester, together with 
the goodwill, stock-in-trade, trade-marks, &c. This 
branch of Messrs. Reddaway’s business will be carried 
on under the m ment of Mr. S. J. McMechan, 
formerly proprietor of the Lancashire company.-—Dr. J. 
S. Owens, B.A., A.M. Inst. C.E., F.R.G.S., and Mr. 
G. O. Case, son of the late Mr. Edward Case, inventor of 
the Case system of fore-shore protection, have opened a 
new office at 15, ‘l'othill-street, Westminster, where they 
are carrying on the practice of sea-defence engineering. 
—Mr. td Vickers has resigned the ition of foundry 
manager to Messrs. W. Jessop and Sons, Brightside 
Steel Works, Sheffield, after having been with them 
nearly sixteen years.—Mr. Charles William Giinther, 
the senior partner and founder of the Central Engineer- 
ing Works, Oldham, retired on December 31, 1904. The 
remaining partners—Mr. James A. Giinther and Mr. 
Emilius J. Giinther—will continue the business, under 
the same style as previously.—Mr. W. A. Ker, whose 
address until May 28 is Patella Works, Paisley, informs 
us that he has made arrangements to devote, at an early 
date, the whole of his time to his practice as a consulting 
engineer (electrical or mechanical). 
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HIGH-SPEED PUMPS WITH GUTERMUTH 
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For some years ‘past high-speed pumps have been 
commonly fitted with mechanically-closed valves, and 
the necessity for this practice has been pretty generally 
accepted, although in certain cases it has been found 
that by fitting lighter valves the pump worked just as 
well after the removal of the closing gear as before. 
A very simple and light valve, which has proved very 
suitable for high-speed work, was introduced some 
time back by Professor Gutermuth, and has been 
applied to a number of high-speed pumps. It is 
illustrated in Figs. 1 to 6 on this page, and consists 
essentially of a thin sheet of metal, of which one end 
is coiled to form a spring, whilst the other end, which 
remains flat, constitutes the valve proper. By inclin- 
ing the valve passage to the valve-seat as indicated in 
Fig. 6, it will be seen that the valve when open does 
not in any way obstruct the flow of fluid. No guard 
to limit the lift of the valve is required. Its motion 
on opening is represented in Fig. 5, where, as the point 
A occupies in succession through the points 1 to 6, the 
point |} moves from B to B' through the intermediate 
— is denoted by the numbered circles, and simi- 

rly the other small lettered circles show successive 
Positions of the points C and D. The valve is held in 
place, when in position, by simply stringing it on to 
aslotted rod, as indicated in Figs. 3 and 4. 

The valves are very light, so that the force required 
© open them is little augmented by inertia, and for 
similar reasons they close gently. As the pump- 
plunger nears the end of its stroke the speed of the 
fluid through the valve is naturally diminished, and, 
under the action of its spring, the valve at once 
ns to close, so that when the plunger comes to 
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rest ready for the return stroke, the valve seats itself 


without shock. For low pressures the metal strips 
used to form the valve are of uniform thickness 
throughout, as represented in Fig. 1; but where 
high pressures are to be carried, they are thickened at 
the end, as represented in Figs. 2 and 6. With 
properly proportioned apertures in the valve-seats, 
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a maximum valve thickness of ,, in. is found sufti- 
cient for the highest pressures. In the remaining 
figures we represent pumps to which the system has 
been supplied. The small plant shown in Fig. 13 
is a single-throw pump suitable for electric driving, 
constructed by Messrs. Fraser and Chalmers, of Erith. 

A double-acting pump fitted with these valves is 
represented in Figs. 7 to9. It will be seen that the 
| valves are all mounted on a cylindrical casting, which 
is separate from the body of the pump. These cast- 
ings fit into recesses bored to receive them, and can 
be removed bodily with the whole of the valves by 
| taking off the covers shown in Fig. 8. A set of valves 
| thus removed are visible in the foreground in Fig. 10. 
It will be seen that it is not necessary in getting at 
the valves to interfere with the ram, or its stuffing- 
boxes, or to break any pipe-joint. The pump shown 
has a ram 7.86 in. in diameter by 19.7 in. stroke, and 
is intended to deliver 17,600 cubic feet per hour 
against a head of 495 ft. 

The agent for the United Kingdom for the Guter- 
muth valves is‘ Mr. Hermann Kiihne, of Darmstadt, 
Germany, from whom we learn that boiler feed- 

| pumps thus fitted have been run up to 450 revolu- 
tions per minute. 











German CANALS.—The German Reichetag has taken u 
the question of constructing a network of canals through 
'the German Empire, an undertaking which will cost 
16,750,000/. Violent opposition is expected from land- 
| owners, who would aie the building of more railways 
and no more canals; but the Bill, it is predicted, will 
pass because the Kaiser is interested in it. 
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INDUSTRIAL NOTES. 

Tue state of the labour market, as disclosed in 
the returns as to employment and ee 
ublished by the Labour Department of the rd of 
Trade, has improved and is improving. The total 
number of returns which constitute the basis of the 
report was 4611—namely, 3224 from employers or 
their associations, 1296 from trade unions, and 91 
from other sources. These show that the cotton 
industry was very busy, and that there was improve- 
ment in the metal, engineering, and shipbuilding 
groups, and also in mining. But in the building, 
furnishing, printing, and boot and shoe trades the 
level of employment was below that of a year ago. 
In the 272 trade unions specially reported on there 
was an aggregate membership of 578,708; of these, 
35,778, or 6.2 per cent., were unemployed, as com- 
pared with 6.8 per cent. in the previous month and 
6.1 per cent. a year ago. The change is not great, 
but it shows that the trend of trade is towards 
improvement. 


Employment was fair in the coal-mining industry 
generally, showing some improvement on the whole 
as compared with a yearago. At collieries employing 
534,664 workpeople the pits worked on an average 
5.31 days per week, compared with 4.95 days in the 
month previous and 5.19 days in the same month a 
year ago. 

In ironstone-mining employment continued good— 
better than it was a yearago. At the 122 mines and 
open works covered by the returns, the average time 
worked was 5.90 days per week, as compared with 5.41 
days in the previous week and 5.79 days a year ago. 





Employment continues to improve in the pig-iron 
industry, which is now considerably better than it was 
a year ago. Returns relating to the works of 108 iron- 
masters show that there were 311 furnaces in blast, 
employing 22,140 workmen — five more than in the 
month previous and ten more than a year ago. If 
more pig iron is required, it shows that more finished 
material is needed, which indicates improvement going 
on in the iron-using trades. 

Kmployment at iron and steel manufacturing works 
is considerably better than it was a yearago. At 202 
works, employing 88,173 workpeople, the total volume 
of employment was greater by 4.6 per cent. than in the 
same month a year ago. 

In the tin-plate industry there was further improve- 
ment ; trade was much better than it was a year ago. 
In all, 405 mills were in operation, as compared with 
403 in the month previous and 361 in the same month 
a year ago. 





The engineering trades, though still dull, were 
better employed than in the previous month, and 
were, on the whole, about the same as a year ago. 
The proportion of unemployed was 6.4 per cent.; 
previous month, 7 per cent.; a year ago, 6.5 per cent. 

Employment in the shipbuilding trades is still dull 
generally, but has improved, and is better than it was 
a year ago. The proportion of union men unemployed 
was 11.5 per cent.; in the month previous, 12.4 per 
cent.; a year ago, 12.6 per cent. 

In the building trades employment was still dull, 
with little change compared with a month ago—rather 
worse than a year ago. In the woodworking and 
furnishing trades employment was slightly better than 
a month ago, but worse than a year ago. The pro- 
portion of unemployed union members was 8.4 per 
cent.; previous month, 10 per cent ; a year ago, 7.8 
per cent. 

Employment in the glass trades was bad—slightly 
better than a month ago, but worse than a year ago. 
In the pottery, brick, and tile trades it continued bad 
gaaiceliy. 





The boot and shoe trades are still slack, but better 
than a month ago, an worse than a year ago. In 
480 firms, employing 62,451 workpeople, and paying 
59,3771. in weekly wages, there was an increase os 
per cent. compared with the month previous, but a 
decrease of 4.1 per cent. compared with a year ago. 
In the other leather trades employment continued bad 
generally, but there was ¢ slight improvement. The 
average of unemployed was 9.3 per cent.; previous 
month, 10.8 per cent.; a year ago, 9.5 per cent. 

In the printing and bookbinding trades employment 
was slightly better than a month ago, but not so good 
asa year ago, The proportion of union men out of 
work was 4.8 percent. ; inthe previous month, 5 3 per 
cent. ; a year a0, 4.1 per cent. The paper trades 
were fairly well employed ; the proportions out of 
work were 3.2 per cent. ; previous month, 3.3. per 
cent.; a year ago, 2.9 per cent. 





Employment in the cotton trades continues brisk— 
much better than a year ago in every department. In 
firms employing 121,640 operatives there was an in- 
crease of 2.4 percent. in the weekly wages paid over 


ago. Indeed, the cotton industry is prosperous just 
now. 

In the woollen trade employment continues good— 
much better than it was a year ago. Firms employing 
about 16,000 workpeople showed an increase of 1.5 
per cent. in the weekly wages paid over a month ago, 
and of 11 per cent. over a year ago. The worsted 
trade was bad—much the same as a year ago. Firms 
employing about 35,000 workpeople showed a decrease 
in weekly wages ~ of 1.3 per cent. below the 
average of a month ago, but an increase of 0.9 per 
cent. over a year ago. In the flax trade employment 
generally was worse than it was a year ago, In firms 
employing about 53,500 workpeople there was only a 
fraction of increase in the weekly wages paid and in 
the number employed, and a decrease of 0.6 per cent. as 
compared with a year ago. In the jute trade employ- 
ment was moderate, but worse than a yearago. There 
was a slight increase in the number employed. The 
hosiery trade continued quiet in England, fair in 
Scotland, and better generally than a year ago. 

Employment in the bespoke branch of the tailoring 
trades was better than it was a month ago and a year 
ago, but was dull generally. In the ready-made branch 
it was moderate—better than a month ago and a year 
ago. 





Agricultural labourers were fairly well employed so 
far as weather permitted. The supply of labour was, 
however, in excess of the demand, so that there was 
irregularity in some districts. 

Employment of dock and riverside labour was 
moderate, but was worse than it was a month ago and 
a year ago. In London the average number employed 
at the docks and wharves was 11,948, showing a 
decrease of 12 per cent. as compared with a month ago, 
and 7 per cent. below a year ago. 





Changes in the rates of wages in the month affected 
some 10, persons, of whom about 2100 received 
advances, and 8700 suffered reductions. The net effect 
of all the changes was a decrease of 300/. per week 
in wages. In the previous month 63,800 persons were 
affected, the decrease being about 1600/. per week. 
During the same month of last year 130,000 persons 
were affected, the decrease being 3900/. per week. 
The principal decreases were in the wages of 3600 
coal-miners, mechanics, &c., in Northumberland, of 
1000 blast-furnacemen in South Staffordshire, and 
1200 ironworkers in South Wales; also 2000 boiler- 
makers in the Manchester and Salford district in Lan- 
cashire. About 1200 municipal employés in Glasgow 
obtained an increase. The changes were mostly 
effected or arranged by conciliation boards or sliding 
scales; the others mostly by arrangement between 
the —_ affected. There were four disputes, affect- 
ing workpeople, and causing stoppage of work. 


The total number of persons involved in disputes, 
new and old, was 7176; previous month, 6628 ; same 
month last year, 5965. The aggregate duration of 
disputes was 73,506 working days; previous month, 
67,100 working days, same month a year ago, 67,000 
working days. The aggregate losses in wages were, 
therefore, large during the month. Seventeen disputes, 
affecting 2761 persons, were settled. Of these, three, 
affecting 630 persons, were in favour of the work- 
people ; five, involving 1014 persons, were settled in 
favour of employers ; while nine, involving 1117 
persons, were compromised. Two other disputes 
ended in the month, affecting 117 persons, except 
that certain points were reserved for further consi- 
deration after the resumption of work. 





The report of the Boiler-Makers and Iron-Ship- 
builders for the current month is the most encouraging 
for a long time, as regards the state of employment. 
The total number of unemployed has decreased by 
2000 as compared with two months ago, and that, too, 
in spite of the fact. that there has been a lull in ship 
repairs. With brighter and more settled weather a 
further decrease is confidently expected. There were, 
however, 8629 on the funds at the close of the month, 
as compared with 8825 last month. This is still quite 
a large army to provide for, of whom 2180 were on 
the sick-list, and 1170 on superannuation allowance. 
Members of the union and ail others engaged in the 
trade are reminded of the lessons of adversity when 
trade is slack, and all are urged to make provision for 
the future when trade revives. The total cost of 
benefits in the month was 11,339/. 17s. 2d., or 1500/. 
less than in the previous month. Members admitted, 
286 ; run out of Tenefit and deceased, 159 ; net gain in 
the month, 127. This shows that with ever so slight 
a revival, members begin to pay up arrears. Refer- 
ence is made in the report to the efforts of the Trades 
Union Congress Parliamentary Committee and other 
bodies to obtain the amendment of trade-union law 
and other measures, and to the action and policy of the 
Labour Representation Committee as regards Parlia- 
mentary candidates at the next General Election ; the 
latter policy is endorsed. Nominations for the Trades 





the previous month, and of 14 5 per cent, over a year 


| second ballot carried out for the general council of the 


union. The names of six apprentices who have fai!-d 
to complete their term of apprenticeship are given; 
and it is notified that unless they return to their work 
they will be expelled the union, and will not in futrre 
be admitted to the society. The society has voted 
1002. to help the strikers in Russia. 

The report of the Associated Blacksmiths is more 
encouraging as regards employment. There is, it 
states, considerable improvement in comparison with 
the previous month and with the same month a year 
ago. The number signing the vacant-book was 76; 
month previous, 110; a year ago, 126. The prospects 
are considerably better, for there is a large amount of 
work on hand, and longer and brighter days are more 
favourable for employment, even if the work is 
indoors. Membership increased by 23. There was a 
decrease in agen on unemployed and sick 
benefits ; while there was an increase of income, there 
was a decrease of expenditure, and consequently an 
increase in the balance in hand, which stood at 
23,1787. 4s. 9d. As regards the state of trade it is 
said that the shipbuilding industry is rapidly improv- 
ing, though the orders placed were not so great as in 
the previous month. In the Scottish districts the 
engineering branches are said to be well employed, in 
one or two instances night shifts have been resorted 
to in consequence. The locomotive section is now 
also good. The North British Locomotive Company 
had a good year in 1904 as regards employment, with 
excellent financial results. The strikes on the Tyne, 
the Tees, and the Wear affected directly the smiths 
in the Amalgamated Society of Engineers, the Smiths 
and Strikers’ Society ; the union whose report we are 
quoting was indirectly affected by these disputes, the 
members thereof not being at liberty to undertake 
work in consequence. The bonus system in connec- 
tion with the company above alluded to is condemned, 
and it is stated that the workers are themselves com- 
erm of its operation. The report offers them but 
ittle sympathy, as the men accepted the conditions, 
and must therefore conform to them. 

The Trades and Labour Gazette continues its active 
work, though another competitor has come into the 
field. Its series of Notes in the current month’s 
issue cover a wide field, the dominant factor being 
the position of the various branches of the public 
service in so far as it affects the condition of the 
ordinary workers. The industrial upheaval in Russia 
is referred to, with every sympathy for the workers. 
The efforts to deal with the unemployed problem are 
commented upon, but the Gazette has one remedy 
only—State employment for all. The capabilities of 
the State seem at a low ebb everywhere when its action 
is pres and the facts are clearly set forth. The atti- 
tude of the London Trades Council towards the Labour 
Representation Committee is rather peculiar, for the 
former adopts the policy of the latter, and yet makes 
an exception as regards the partial stand-off policy 
of one of its own delegates. But, perhaps, exceptions 
prove the rule. The reports of various other trades 
cduncils are fairly full, but there are no burning 
questions to the front except labour representation, 
imperial or local, where such is to be attempted at the 
next General Election. The crisis in Russia is treated 
independently over initials. Reports are given of the 
abortive efforts to get a hearing at the Bar of the 
House of Commons on the unemployed question. The 
only public body having a right to be heard at the 
Bar of the House is the Corporation of the City of 
London ; but this right is now seldom exercised. he 
trade-union reports sometimes give information not to 
be found elsewhere; but the best are those dealing 
with unions on the Continent when anything of import- 
ance is afoot. Germany appears to take the lead in 
labour organisation, and in public action. In most 
cases politics occupy a fair share of attention, for it 
seldom happens that a Continental movement is purely 
industrial and free from politics. 


The industrial unrest in Russia continues much 
the same. In some of the great industrial centres 
the strikers have been crushed into a sullen silence ; 
the rifle, the bayonet, and the knout have con- 
pelled inaction; with what shameless cruelty we 
shall perhaps never know. But in one place, it 
is reported, the workers—men, women, and children 
—were locked in the works and there massacrc:|, 
some of the bodies being thrown into the burning 
furnaces. ‘Force is no remedy,” said John Bright 
on one occasion. It is no remedy, but it can silence 
men effectually. It appears that the railways are 
again working with more regularity, and poverty 
in many cases has driven the strikers to work. 
But the disposition to strike has spread to tle 

asantry, especially in Poland and the Caucasus. 
i those country districts the men, it would seem, 
driven by present distress and a remembrance «! 
wrongs long suffered, have pillaged the houses «! 
the landowners, and in places cet fire to houses 





Unjon Congress delegates have to be made, and a 


and stored crops. It is q case of retribution, of re- 
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venge, the outcome of privation and long suffering. 
Whatever the result. of Russia’s war with Ja 
may be, Russia’s industrial system will have to be 
overhauled, and her workers will have to be ap 

by ample concessions, both by the Government and 
by private employers. The latter, however, do not 
appear to be so utterly unreasonable as the Depart- 
ments of State. 


On Friday in last week the Mines Amendment Bill 
was carried on the second reading debate by a majority 
of 58. The Bill provides that workers under 18 years 
of age shall not be employed in coal-mines for more 
than eight hours per day. The miners of Durham 
and Northumberland opposed the measure, but were 
willing to agree to 48 hours per week. If the 
Bill goes into committee, it will no doubt be over- 
hauled ; but in view of the general election members 
will be circumspect. 








The position of the iron and steel trades in the Mid- 
land districts may be said to be almost stationary. 
There are plenty of complaints of scarcity of business, 
though the works are being run pretty regularly. 
There appears to be too much uncertainty, political 
and industrial, for any speculative enterprise. The 
result is that users are content to be supplied with 
such material as they need for present requirements. 
Engineers and makers of rolling-stock for railways are 
a little more busy; but outside of these, orders are 
scarce or are for small quantities. Makers of best 
finished iron are the best off, but prices are stationary. 
The proportion of unemployed union members of the 
engineering unions is less than in the previous month, 
and less than a year ago, only 4 per cent. being recorded 
as out of work. In the same month of last year it was 
4.3 per cent. ; more later on. In most branches there 
is improvement, 





There have been no changes of importance in the 
position of the iron and steel trades in the Lancashire 
districts. Attendance on ’Change was an average one, 
but the business done was comparatively small. The 
tone was, however, good, and prices were well main- 
tained. Finished iron was in steady demand at full 
quoted rates. Inquiries for steel were not quite so 
numerous. Inquiries were in the market for locomctives, 
and it is hoped that an accession of orders will fall to the 
lot of Lancashire firms. There is some slight improve- 
ment in the engineering trades, more especially in the 
Blackburn, Bolton, and Oldham districts, in which the 
proportion of engineers out of work was 10.5 per cent. ; 
previous month, 11.8 per cent, ; and a year ago, 11.1 
per cent. In the Manchester and Salford district the 
proportions were 8.5, 8.1, and 6.9 per cent. respec- 
tively, so that in this latter case employment generally 
according to these returns is not so good as it was a 
year ago. But there are convincing signs of improve- 
ment, especially with machine workers. 





lhe directors of the District Railway Company and 
the representatives of the Amalgamated Society of 
Railway Servants have been in conference over the 
rates of wages and other conditions of employment, to 
be adopted when electrification of the line is completed. 
It is expected that an amicable settlement will be 
arrived at. 





There is every prospect of an amicable arrangement 
between the employers and operatives in the cotton 
industry. The men asked for 74 per cent. advance ; 
the employers are inclined to give 5 per cent. There 
isa difference as to the time at which the advance 
shall commence : the employers say ‘‘ July next,” the 
operatives are inclined to resist the delay. But the 
difference will hardly lead to a strike. 





_The strike of Army and Navy boot and shoe opera- 
tives still continues, but some of the employers have 
given way, and agree to pay according to the state- 
ment agreed upon when both parties were in confer- 
ence negotiating with the Government. 





The strike of 2000 men and youths at the Garswood 
Hail collieries, Ashton-in-Makerfield, has been settled, 


and the men have resumed work. 

fhe Paris carriage-builders have locked out their 
workpeople to the number of about 15,000, in conse- 
qucice of the men’s refusal to accept the employers’ 


terns, All the works are closed. 

‘he great strike of carpenters and joiners in Vienna 
led to serious rioting towards the latter part of last 
weck. The men met in large numbers, when a con- 
flict with the police occurred, the latter being attacked 
with volleys of stones; benches in the parks were 


smashed and used as weapons, and the windows of 
matiy masters’ houses were broken. The disturbances 
lasted four hours; in the end the rioters were dis- 
persed, and twenty-two arrests were made. 


There is every prospect of a renewal of the cotton 
operatives’ strike at Fall River, United States. The 
Operatives claim an advance in wages, 124 per cent. 
reduction having been enforced a few months - 





STEAM-ENGINE RESEARCH.* 
First Report to the Steam-Engine Research Committee.+ 
By Professor Davin S. Carrer, Member, of London. 


Tue Steam-Engine Research Committee was con- 
stituted at the instance of the late Mr. Bryan Donkin, 
to investigate and carry out research upon the initial 
condensation in steam -engine cylinders. With this 
object a French firm undertook to construct an 
engine embodying the ideas of Mr. Donkin, and to 
lend it to the committee for a series of research experi- 
ments. |This engine was provided with three valves: 
firstly, one to admit steam during lead ; secondly, one to 
open at the commencement of the stroke and to act as the 

mission-valve; and thirdly, an exhaust-valve. By sup- 
plying the first and second valves from separate boilers 


DIAGRAM SHOWING GENERAL ARRANGEMENT OF 
EXPERIMENTAL PLANT, KINGS COLLEGE. 


Fig.1. 
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- SPECIMEN INDICATOR DIAGRAMS. 
Trial D,(Jacketed ; 000 Revs.per Min; 150 Lbs. Pressure.) 
Trial A,(Jacketed ;250 Revs. per Min ; 35 Lbs. Pressure.) 
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Mr. Donkin hoped that the steam required to replace 
initial condensation might be separately measured. The 
French firm at the last moment found that the engine had 
been so costly in construction that they were unable to 
fulfil their promise, and this form of experiment had to 
be abandoned. The committee then decided to accept 
the offer of the authorities of King’s College, London, to 
provide an engine of more ordinary design and place it at 
their disposal for experimental purposes. Through the 
kindness of Messrs. Marshall, Sons, and Co., of Gains- 
borough, a special engine was obtained at cost price, and 
erected in the Engineering Laboratory at King’s College. 

Description of Engine.—The engine thus obtained is a 

* Paper read before the Institution of Mechanical 
Engineers, March 17, 1905. 


+ Incorporating the results of experiments at King’s 
Cen, ndon, on “ Jacketed and Unjacketed Cy- 
inders, 





horizontal compound engine. The cylinders, which are 
side by side, are 64 in. and 11} in. in diameter, with a 
14-in. stroke, and the connecting-rods drive cranks placed 
at right angles. The arrangement of the engine and con- 
nections is shown in Fig. 1 (annexed). 

Each cylinder is separately jacketed on the barrels and 
the ends, the supply and drain from the ends — 
separate from that for the barrel. Each cylinder is fit 
with a Meyer expansion-valve, adjustable by hand, so that 
the cut-off can be se tely varied between one-quarter 
and five-eighths of the stroke. By grid valves on admis- 


sion and exhaust sides, either cylinder can be arran as 
a simple engine, and by blocking either of the Meyer 
plates the engine can be made single-acting. In any of 


its varied adjustments the engine is as nearly as possible 
an ordinary commercial engine, clearance volumes and 
contact surfacery being kept as small as possible. The 
clearance volumes for the high-pressure cylinder are 
0.025 of a cubic foot at the front, and 0.033 at the back ; 
and for the low-pressure cylinder 0.053 of a cubic foot at 
the front, and 0.056 at the back. 

On the trials here recorded the low-pressure cylinder 
was not in use, the engine being run as a single-cylinder 
engine exhausting into a condenser, with the vacuum re- 
duced to2 in. to3in. of mercury. In this way the back 
pressure in the cylinder was kept constantly at atmo- 
spheric pressure, 

The volume swept through by the nih ones piston 
is 0.269 of a cubic foot at the back end, and 0.254 at the 
front, after deducting the volume of the 14-in. diameter 
piston-rod. The clearance space is therefore 12.4 per cent. 
of the cylinder volume at the back, and 9.8 per cent. at 
the front end. 

The fly-wheel is 5 ft. in diameter and water-cooled. To 
insure steady running at slow speeds a second fly-wheel, 
7 ft. in diameter, was provided and fitted in halves, so 
that at speeds above 100 revolutions it could be readily 
removed. But after the preliminary trials the larger fly- 
wheel was found unnecessary and was removed, as, within 
the range of speeds required, the engine ran perfectly 
steadily without it. 

Boiler, Condenser, «c.—The boiler available was a 
Davey-Paxman semi-portable locomotive, working up to 
150 lb. per square inch pressure, and capable of evapo- 
rating about 1000 lb. of water per hour. The condenser 
was a cylindrical copper condenser with 50 square feet of 
cooling surface, the tubes being. externally cooled. It was 
kindly presented by Messrs. J. I. Thornycroft and Co. 
and the trustees of the late Mr. Donaldson, the Worth- 
—_— feed and air-pumps being presented by the 
Worthington Pumping- Engine Company, and the steam- 
traps by Messrs. Geipel and Lange, and the Lancaster 
Trap Company. 

Scheme of Experiments.—The committee decided that 
the first series of trials should be made with the engine 
arranged as a single-cylinder high-pressure engine, non- 
condensing, jacketed, the second series being a repetition 
of the first series, but without jackets. After a careful 
study of previous experiments, it was further determined 
that the variables should be temperature and speed, 
cut-off and all other conditions being kept constant. 
Temperatures of 245 deg. Fahr., 280 deg. Fahr., 315 deg. 
Fahr., and 350 deg. Fahr. were chosen, so as to give 

ual intervals between successive trials of the series. 
These temperatures correspond to about 27 Ib., 49 Ib, 
84 lb., and 135 lb. per square inch absolute respectively 
at the engine steam-chest. The chosen speeds were 
50, 100, 150, 200, and 250 revolutions per minute, corre- 
sponding to piston speeds of about 117 ft., 334 ft., 350 ft., 
467 ft., and 584 ft. per minute respectively. For reasons 
given below, it was not found possible to adhere abso- 
lutely to these speeds and temperatures. 

Preliminary T'rials.—A large number of preliminary 
trials were made to determine the best cut-off, exact 
speeds, and temperatures, which could be accomplised 
with the plant, and to find the best methods of adjusting 
and working the measuring apparatus, &c. It was 
found that it was im ible to extend the range of 
speed to the lowest limit of the engine—namely, 25 
revolutions per minute—without interfering with the 
upper limit, and it was likewise found that at the 
lowest temperature and pressure the auxiliary pumps 
could not be got to work. At the upper Tishit of 

ressure and lower limit of »® , and at the lower 
imit of pressure and upper limit of speed, trouble 
was found in keeping the conditions quite steady. After 
numerous attempts it was finally found necessary to work 
the boiler at a slightly higher pressure than that actually 
required, and to get the exact and steady temperature in 
the steam-chest by slight throttling at the engine stop- 
valve. 

At the lowest temperature of the series, and in one or 
two other cases, this throttling was sufficient to cause 
superheating, to which further reference will be found 
toon, The cut-off which was required to obtain the 
largest range was found to be three eighths-of the stroke, 
— this was adhered to throughout both series. 

Arrangement of Plant.—The arrangement of the plant 
is shown diagrammatically in Fig. 1. Steam is supplied 
to the engine from the boiler above described through a 
steam-pipe 3 in. in internal diameter. The total distance 
between the flange of the main stop-valve on the boiler 
and that on the engine was 47 ft. The whole of the pipe, 
including all flanges, is lagged for half its length with 
Leroy’s covering 1? in. thick, and the remainder with 
magnesia —_ thick. The pipe is sloped downwards 
from the boiler towards the engine, so that any moisture 
may be deposited and carried in the same direction as 
the steam. A -bend is inserted between the end of the 
pipe and the engine stop-valve, and one arm of the f_ is 
continued downwards beyond the junction with the 





steam-pipe, so as to form a collecting-chamber for any 
| moisture which is travelling along the pipe, \ 
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A gauge-glass is inserted in this separator, and a drain- | from the condenser was measured in a tank placed on a| mercury column, and the indicated horse-powers have 
cock at the bottom opens communication with a steam- | megs bg tree mr and records were taken every | been worked out to the corrected scale of the spring: 
trap, or with a measuring-vessel. ‘ After experiment it | five minutes. xperiments were frequently made to| used. All the diagrams were taken with soft lead penci! 
was found most satisfactory to pass the discharge from | determine any leakage in the condenser; and after the | upon glazed paper, so as to reduce as far as possible fri: 
the separator through a coil of pipe placed in a cooling- | tubes had been specially a. no difficulty was experi- | tion on the pencil-point. Throughout the trials the low 
bucket, so as to prevent the escape of vapour and insure | enced in keeping the condenser tight. The pressures were | pressure piston- was uncoupled, so that the high. 
the whole of the moisture being measured. It was thus | measured by Bourdon gauges, inserted one at the back of ——— —- ran entirely independently, without 

ible to measure with extreme accuracy any accumu- | the main stop-valve and one on the steam-chest, and by a | having to ve the low-pressure piston. The brake 
[ation of water in the separator; and no trial in which | mercury-gauge placed upon the condenser. All steam- | gear consisted of a rope wrapped completely round the 
this was above 24 per cent. of the whole steam discharged | gauges used were calibrated at intervals under steam on! water-cooled fly-wheel, the fall being attached to a spring- 
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Revs. per Min. ; | Steam-Chest | Press. at Inlet Revs. per 
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2. 87 39. 12.36 3.00 
6. 55 . 28.12 6.50 
13. 98.7 55.04 | 1235 
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| Ib, abs. 





from the engine was accepted as satisfactory. Beyond | the mercury column in the laboratory, and the readings | balance, which was frequently calibrated during the ex 
the f-bend a wire-drawing calorimeter was inserted, | given in the tables are the corrected readings after allow- | periments by standard weights. The brake was lubri 
and a secondary measurement made at this point so as to! ing for the errors so found. cated by paraffin oil applied between the observations as 
check the readings of the separator. Arrangements were Thermometers were placed in the steam-pipe and in the | uniformly as possible. Speed, and not horse-power, being 
at first made to put a heating coil under the steam-pipe, | condensed water, and these were also calibrated in the | fundamental, at each pressure the load and the lubrica 
so as to insure dry steam being supplied ; but the mea- laboratory. The indicator gear was attached, as shown in | tion were adjusted, so as to keep the speed as nearly 
surements made with the separator and the calorimeter | Fig. 1 (page 393), the cylinders song, paseively driven, | constant as possible. The revolutions per minute were 
showed that the steam supply from the boiler was so without the intervention of a spring, by steel piano-wire | recorded by a positive counter, and checked at intervals. 
uniform that the heating coil was unnecessary. . | Passing round a drum on a rocking shaft. An indicator; Method of Conducting the Trials.—Observers were 
Exhaust.—The trials being non-condensing, the air-| was placed on each end of the cylinder, and the connect-| placed at the boiler-gauge, the engine-gauges, the sepa- 
cock on the condenser was opened so as to admit air and | ing pipe was made as short as possible. The indicator rator and calorimeter, at the indicator, at the brake. »t 
reduce the vacuum tothe required extent. The discharge | springs used were all calibrated under steam on the the condenser, and at the condensed-water tank, so that 
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observations of the readings of all the instruments could 
be taken at frequent intervals. Steam was raised in the 
boiler to the required pressure, and the engine having 
been started and run for some time until it was running 
steadily under the required conditions of speed and steam 
pressure, the trial was commenced and observations were 
taken every five minutes for half an hour. If the conditions 
varied during the run to any considerable extent, the trial 





was continued until a steady run of 20 minutes to half an 
hour was obtained. If the trial then seemed generally 









so that a careful comparison of the duplicate results 
could be made, Any trial which did notshow uniformity 
throughout and accord well with the required conditions 
was not accepted. 

Over 100 trials have thus been carried out, and of these 
38 have been selected as most closely satisfying the con- 
ditions laid down. Detailed observations and calculated 
results of these 38 finally-selected trials are given in Tables 
XIII. and XIV., to be published later. 

Explanation of Tables.—The capital letters A, B, C, 














The suffix 4 corresponds to 200 revolutions. 
5 


” ” 250 ” 

Each unjacketed series is denoted by the same letter 
and suffix as the corresponding jacketed series, the letter 
being _— ~ in the unjacketed series for distinction. 

A, therefore means a trial at 245 deg. Fahr., 50 revo- 
utions, jacketed ; 
AA, therefore means a trial at 245 deg. Fahr., 50 revo- 
lutions, unjacketed ; 
and so on for the whole series. 
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Satisiuctory, the conditions were altered and a further 
trial was run. 

It was not found ible to carry out more than about 
two trials on any day, owing to the demands upon the 
Staff at King’s College, and the large number of students 
who had to be dealt with in the laboratory. For the 
Sai reason the trials could not be conducted from day 


to day, but intervals of a week and more had often to 
elape between consecutive trials. If on working out 
any trial any of the conditions or observations were found 


to vary beyond defined limits, the trial was pajeieed and 
repeated. In most cases the trials were divided into two, 





at different steam temperatures :— 
A denotes the series at 245 deg. Fahr. 
B 280 


| eee 
D pe wo 350 oe 





| The suffix attached to each capital letter denotes the 


| speed at which each trial of a series was carried out. 
The suffix 1 corresponds to 50 revolutions. 
2 100 


| ” ” ” 


” 3 ” 150 ” 


and D have been chosen to denote the four series of trials! Method of Working Out Results.—From the whole of 


the diagrams taken on each trial, a mean card has been 
constructed, and upon the mean diagram all calculations 
| have been based. A card upon which the pencil had 
been allowed to trace a continuous diagram for half- 
a-minute shows hardly any measurable variation from a 
single card. Half-minute diagrams were thus faken in 
all cases, so as to guide in the construction of the mean 
diagram. Copies of the actual diagrams and of mean 
calculated di ms are shown in Fig. 2 and Figs. 3 to 
| 12, pages 393, 394, 395, and 396. 

| ~ A few of the diagrams show negative areas, but these 
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MEAN INDICATOR DIAGRAMS OF EXPERIMENTAL ENGINE. 


100; 
Pressure at Inlet Valve 


" 1GAtrn 











™ Pressure at Inlet Valre 





TAtrv 





























Trials As, Bs, C5. 


Jacketed. 


| Steam-Chest Press. at Inlet 





Trials 














AA; BB;, CC;. Unjacketed. 








Revs. per . Re\s. per Steam-Chest Press. at Inkt 
Min. Appro. Mean Press. LH.-P. ress, Valve. Th Min. Appro. Mean Press. LH.-P. Press. Valve. 
Ib. abs. Ib. abs. a Ib, Abs, Ib. abs. 
As 250 11.35 6.77 35.5 44.2 A As 250 12.40 6.96 37 48.9 
Bs 250 26.75 14.67 56.4 66 BB; 250 25.07 15.01 54.2 61.7 
46.8 26.82 81.5 92.7 CO; 250 47.74 A 87.5 2 





are confined to diagrams obtained on the lowest speed 
trials of the ‘echoed caslan. They do not occur with the 
unjacketed series, as, with jackets on, initial condensa- 
tion is less, and the dryness fraction at release greater, 
than without jackets. weight of steam is taken into 
the cylinders, and the release pressure is therefore lower 
than for the corresponding unjacketed trial. At the 
lowest speeds and pressure, therefore, the release pres- 
sure is atmospheric, and in one or two instances lower 
than atmospheric pressure. The negative area is so small 
as not to destroy the value of the trials, and they have 
been included in the selected series.* 

In such a case backlash and pencil friction will make 
the expansion curve too high at ow exhaust line too low, 
so that these errors will have a double effect in falsifying 
the point of intersection. The resulting error in the net 
area of the diagram is, therefore, out of all proportion to 
the corresponding error on a diagram where exhaust and 
expansion do not cut. In the present case the negative 
is so small a percentage of the whole area that the errors 
fall within the limits of accuracy obtainable with the re- 
mainder of the results. 

Saturation Curve.—From the condensed water mea- 
sured from the exhaust a saturation curve has been plotted 
on each mean diagram representing the volume of the 
mean steam passing into the exhaust per stroke. It has 
hitherto been usual to assume that this measured exhaust 
steam has actually passed through the cylinder, and that 
the difference between the expansion curve of the dia- 
gram and that of the saturation curve for the exhaust 
steam thus plotted represents condensation in the cylin- 
der; but it is evident that any steam leaking through the 
slide-valve or piston to the exhaust will not be shown on 
the expansion curve of the indicator diagram, and that an 
other akeee through either piston or slide-valve will 
affect the diagram so as to modify conclusions drawn 
without taking such leakage into account. 

Messrs. Calendar and Nicolsont in their extremely 
suggestive paper have shown that such leakage may be 
considerable; and in the Dye trials an attempt has 
been made to measure, analyse, and allow for the various 
leakages which occur. This analysis confirms the con- 
clusions at which they arrived—that without such allow- 
ance no correct determination can be made of the relative 
weight of steam and moisture present in the cylinder. 


(To be continued.) 








Moror-Boats. — The British Motor - Boat Club, 9, 
Arundel-street, Strand, W.C., is arranging fixtures for 
the current year. A motor-boat rave is to be included in 
every important regatta in Great Britain and Ireland. 





American Socrety or Crvit Enorneers.—-Mr. Ch. 
Warren Hunt, secretary, 220, West 57th-street, New 
York City, informs us that the publications of the Inter- 
national Engineering Congress will consist of six volumes, 
containing more than : pages, with 600 illustrations. 
There are 97 papers prepared by special invitation, 
together with discussions on 37 subjects selected for pre- 
sentation. The price has been fixed at 5 dols. per 
volume. Two of the volumes are now in press, and the 
others will follow very soon. The edition is limited. 


* The errors due to backlash and friction on an indi- 
cator pencil occur in opposite senses on the upward and 
downward stroke. When there is a negative area on an 
indicator diagram, and the exhaust line cuts the expan- 
sion curve at any considerable distance from the end of 
the stroke, a small difference in the pressure at which 
= intersection i hey make a difference in the 
relative magnitudes of the positive negative areas. 

; + Inetituton of Civil Engineers, Proceedings, 1897-8, 
vol, cxxxi., page 147. 














CATALOGUES. 


We have received from Messrs. Straker and Squire, 9, 
Bush-lane, E.C., a photograph of their petrol omnibus, 
and a pamphlet describing the same in detail. They are 
supplying omnibuses of the type illustrated to the Great 
Western Railway Company, the London General Omni- 
bus Company, the London Road-Car Company, and 
Messrs. Tillings. 

Messrs. Royce, Limited, of Hulme, Manchester, have 
sent us the third edition they have recently issued of 
their electric cranes. This shows a large variety of 
“Goliath” yard-cranes, overhead travellers, and other 
electrically-driven hoisting devices, of which Messrs. 
Royce have made a speciality. They build the cranes 
complete, including the electrical machinery and fittings. 

Condensing plant installations built by Messrs. Carrick 
and Wardale, Redheugh Engine Works, Park-road, 
Gateshead, are described in a pamphlet they have sent 
us ; a number of examples are given, together with the 
characteristics of each. 

We have received from Messrs. Joseph Kaye and 
Sons, Limited, Lock Works, Leeds, a copy of their price- 
lists of seamless oil-cans and other well-known specialities. 

The Electrical Company, Limited, 121 to 125, Charing 
Cross-road, W.C., have sent us their latest Nernst lamp 

mphlet, showing the recent improvements which have 


n made in this comparatively new type of oop both | 
The same | 


as regards the lamp itself and various fittings. 
firm issue a number of prints and leaflets illustrating the 
application of electric driving to weaving - mills, and 
various accessories and fittings. 

Messrs. Hayward-Tyler and Co., of Luton, Beds, who 
have made a speciality of the construction of electrically- 
driven pumps, call our attention to their new catalogue 
of treble-barrel electrically-driven pumps, which they 
manufacture ina large variety of sizes and designs to meet 
all requirements. 

We have received from Messrs. Archibald Smith and 








Stevens, of the Janus Works, Queen’s-road, Battersea, | 
S.W., a pamphlet describing the firm’s series of electric | 
lifts. Many data are also given as to working costs, as | 
determined in three different cases at Birmingham, Man- 
chester, and Glasgow, comparisons being made between | 
these figures and others taken from plants in which hy- | 
draulic power is used instead of electricity. In every | 
instance the working costs prove much less with electri- | 
“y than with water. 
n sending us a copy of their revised catalogue No. 11, 

Messrs. Johnson and Phillips, of Old Charlton, inform 
us that the continued advance in the price of electrolytic 
copper and the higher prices now ruling for the best pure | 
Para rubber have compelled them to modify their quota- | 
tions for a few of the numerous classes of cables the 
manufacture. They also call our attention to their vul- 
canised cables, all of which are in strict accordance with 
the general rules of the Institution of Electrical Engi- 
— the Cable Makers’ Association, and fire insurance 
offices. 

Messrs. J. Hopkinson and Co., Limited, of Hudders- 
field, the well-known valve manufacturers, have issued 
their list No. 340, giving an illustrated description of their 
** Vulcan ” swivel syphon and pressure-gauge, which has 
been designed with a view to eine efficiently tested in 
order to comply with the requirement of the Factory Act 
of 1901. A sector-shaped dial has been adopted instead 
of the usual circular steam-gauge, this giving more mecha- 
nical, efficient, and reliable readi The whole opera- 
tion of testing « gauge takes only a few minutes. 

The Consolidated Engineering Company, Limited, of 
Slough, describe, in an illustrated Benes wy they bavesent 
us, @ patent rapid-acting automatic vacuum e they 
manufacture for use on railways. A novel feature of this 
is the provision cf a groove in the wall of the brake | 











cylinder, instead of in the piston, for the rolling ring. 
This rapid-action and driver's-valves are also illustrated 
and described. 

Catalogues Nos. 70 and 71, recently published by Messrs. 
Gwynnes, Limited, of 81, Cannon-street, E.C., deal with 
their “‘Invincible” and centrifugal pumps for ordinary 
work and for high lifts. The types illustrated cover 
every duty to which a pump may be put. 








Supe Rutes with Loc-Loc Scaizes: Erratum.— 
With reference to our notice of the new pattern of log- 
log slide rules just introduced by Messrs. John Davis and 
Son, Limited, of Derby, published in our issue of Feb- 
ruary 24 last, page 266, we regret the appearance of a 
couple of printer’s errors. For y = xn, read y = x"; and 
for y = arn + cx, read y = ax" + cx. 


Nortu-Eastern Rattway.—The North-Eastern Rail- 
way Company will open next month a new coast line 
between Sunderland and West Hartlepool. This will 
enable the company to revise and increase its train ser- 
vice between Newcastle, Sunderland, West Hartlepool, 
Stockton, Middlesbrough, and Leeds. The North- 
Eastern Railway Company has completed and opened 
for goods traffic a new line from Gateshead to Dunston. 
The length of the line is only 24 miles, but it has involved 
an outlay of 100,000/., as it comprises a long tunnel and 
five bridges. 


GoLp.—The largely increased production of gold in 
South Africa is telling upon our general gold supplies, 
the imports from all sources in February being valued at 
4,457,1097., as compared with 2,631,550/. in February, 
1904, and 2,214,097/. in February, 1903. The value of 
the colonial supplies of gold in each of the three months 
were: 





Colonial Group. Feb., 1905. Feb., 1904. Feb., 1903. 
£ £ £ 
British South Africa 1,554,885 1,158,603 781,613 
Briti a ‘ 1,211,066 720,180 205,357 


Australasia .. .. =. 177,877 430,091 | 543,245 


The value of the gold imports in February was very 
largely helped up by receipts to the value of 1,119,984/. 
from Germany to adjust trade balances. In the two 
months ending February 28 of this year gold was imported 
into the United Kingdom to the aggregate value of 
7,480,119/., as com with 5,604,019/. in February, 
1904, and 3,683,601/. in February, 1903. The threé 
colonial groups just mentioned made the following con- 








tributions to these aggregates :— 
Colonial Group. 1905. 1904. 1903. 
£ £ ‘2 
British South Africa 2,725,978 | 1,968,757 1,538,672 
British India 1,910,784 2,439,595 433,312 
Australasia .. 748,608 577,507 1,109,900 


Gold was imported from Germany to February 28 this 
year to the amount of 1,327,851/., as compared with 
148,5102. in the corresponding period of 1904, and 10,125/. 
in the ec ing period of 1903. The value of the 
gold ex from the United Kingdom to February 2 
of this year was 4,586,862/., as compared with 6,372, 7510. in 
the corresponding period of 1904, and 2,238,557/. in the 
corresponding period of 1903. it will be observed that 
the imports exceeded the exports in the first two months 
of this year to the extent of 2,893,257/., while in the first 
two months of 1904 the exports exceeded the imports by 
768, 732/. 
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EXPERIMENTS ON THE DYNAMICS 
OF FLUIDS. 
By Dr. GEORGE Finzi and Dr. Nicnoras Soipatt. 
(Continued from page 335.) 

We consider ourselves justified in believing that 
at the centre of figure of the front face of a plane 
surface, moving itself in the air (or in another fluid) 
along a straight line perpendicular to that surface 
there is exerci a pressure having exactly the 
value of 48V®. . 

This value is the half of that which Newton in- 
dicated for all the points of the front surface, by 
considering the momentum destroyed ; while it is 
precisely that indicated by Euler as being the front 
ressure all over the plane ; but Euler’s reasoning 
would lead to exact results only in the case in which 
the air would strike the plane perpendicularly in 





all its points without deviating from its rectilinear 
course, which happens really only in the central | 
stream-line. As to the central stream-line, we know | 


c 
| 





Fig. 6. 
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pA-(p+dp)A=3.EF.A.o°. 


Whence 
vdv+ ‘ = 0. 


As in the phenomena considered, within the 
speed limits which interest us, the variations of 
pressure are very small, and therefore produce 
equally small variations of density, we may assume 
that the density remains constant, and conse- 
quently integrate this expression as follows :— 


A v2 + P= constant. 

The value of the constant is found by considering 
a point at an infinitely great distance from the 
plane (where p = 0.and v = V); it is equal to $ V’, 
and the equation transforms itself into 
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that the speed of the fluid begins to diminish at a| which for v = 0—i.e., in the middle point of the 


certain distance from the plane. We may recall the plane surface, gives 
| 


experimental studies of Hele-Shaw and of Marey, 
who by different means rendered the stream-lines | 
visible, and found that their section gradually 
increased with their approach to the plane, the | 


p=}8 V2 
If we move away from the middle point, the 


speed begins to have a value, while the pressure de- 
creases. The curves of the distribution of the front 


more so the more they are central. The phenome- | pressure (Fig. 4, page 333 ante), measured along the 


non is therefore to be considered as follows :— 
t us assume that the pressure begins to in- 
crease in the central stream-line, rectilinear and 


|radii of discs and the middle lines of squares and 
not very oblong rectangles, coincide sensibly with 
one another if plotted on one and the same 


Perpendicular to the plane, at some indeterminate |segment by means of a simple change of the ab- 


distance from the latter. 


|scissz scale. This fact shows that the ratio to 


Let AB be the plane (Fig. 5 | 
a g- 5), CD the elemen- | p, the pressure at any given point, to pe, the 
ary central stream-line having the section A ; let _central pressure, is a function only of the relative 


pbe the pressure, and v the speed at E. Then at 


distance of the point to the centre. It ensues that, 


: {he Pressure will be p+dp, and the speed | so far as the front face pressure is concerned, 


the greater or lesser extension of the perimeter 


The force acting on the air mass 8. EF. A will | in comparison to the area enclosed by it has no 


therefore be p A — (p+dp)A. If dtisthe time 


influence whatever on the resistance noted by 


‘ployed to go over the length E F, the speed will | various investigators for similar planes of different 
The force being dimensions. : 

os | The same cannot be said as to very oblong 
*qual to the product of the mass by the acceleration, | rectangles, the curve b (Fig. 4) shows that the 
| pressure along the greater middle line of a 45 by 


be ae’ and the acceleration FF 


We shall have 





10 centimetre rectangle is nearly constant for 
a considerable distance, and descends steeply only 
close to the edge. It cannot be said either about 
the diagonal of a square (see curve a), in which 
case the curve goes down more rapidly and more 
uniformly from centre to edge. 

Therefore, if we classify the curves according to 
the heights of their bends, we shall obtain the fol- 
lowing cases :— 

1. The longer middle line in very oblong rect- 
angles. 

2. The radius of a dise. 

3. The middle line of a square, 

4. The shorter middle line of very obleng rect- 
angles. 

5. Diagonal of square. 

In the cases 2, 3, and 4! the curves lie quite 
close together, and practically may be considered 
as coinciding with one another. ’ 

From our experiments on discs and squares, it 
seems to result that if we call p, the pressure on 
the central point, and d the distance from edge to 
centre, the pressure p, at the distance x from 
centre may be written 

x 
‘asl K-24" at -sisaticlee 
where K is a constant, the value of which is com- 
prised between 0.93 and 0.94. 

Generally > ema the front-face resistance can 
be calculated by means of a process of integration. 
We have dealt with the simplest of cases—that of 
a disc—by multiplying p, by 2 7 x, and then plotting 
a new curve and integrating it between o and d 
by means of the graphic method of Wiener. The 
result is 


Fant = 0.75." anes, 


force on the front face. 

Now let us pass from the disc to the square. If 
the integration of the front pressure is expressed, 
in the case of a disc, by equation (2), then in order 
to obtain the same value for a square of equal area 
we ought to suppose that an integration process, 
analogous to that used for the disc, would be right 
for the square also ; this would lead us to the con- 
clusion that for any line of the square surface, 
parallel to one of the sides, there is a uniform 

ressure along the whole portion ab comprised 
oeeds the diagonals (Fig. 6), and that on the 
diagonals themselves the pressure is distributed 
according to the above-mentioned law. This is 
not so in reality. Experiment shows that on 
whatever line the pressures be measured, their 
value always sinks gradually towards the edge. 
It is therefore natural to suppose that, starting from 
any point whatever of the middle line ¢ e and pro- 
ceeding perpendicularly to this latter, the pressure 
will fall towards the edge, according to the usual 
law from a maximum, which, instead of being 
8 V*, is the value given for this particular point 
y formula (1). 

If this hypothesis be right, the law of the pres- 
sure distribution along the diagonal of the square 
ought to be 


x 
, = 8 V3 a-2\* 
Pee oe (0.94 ) 
And, in fact, an examination of the experimental 
curve of the diagonal shows that this hypothesis 
is exact (see the dotted line a of Fig. 4). 
If we assume, therefore, that the pressure curve 
along any line whatever a b, parallel to one of the 
sides and at the distance y from the centre 
(Fig. 7), is 
4 _¥ 
—8V* 0.944 -%, oggd-y 
pe -s , 
the element of volume will be 
y x 


SV? o.94d—y%. 0,94 4~ @ dx, dy. 

The double integration necessary can be reduced 
to the simple integration, between —d and +d of 
an elementary section, the area of which we know 
to be approximately equal to 





5 8V2..d-y 
6 2 0.94 2d. 
’ This gives us finally 
6V2/5 2 6V2 - 
ant = — 2d =u, . 
Fat =") (5 ) a7 a *y (3) 


A being the area of the disc, and F,,, the total 
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For a not too oblong rectangle—for instance, one 
in which one side is not more than 3/2 the other 
—equation (3) will also hold. 

If, on the contrary, we consider a limited portion 
of a rectangle infinitely long in comparison to its 
width, we may assume that the pressure along the 
infinitely long middle line of the portion considered 


a 
is constant and equal to . Mi -, and we shall therefore 


have pts 
Fant = : A 7? . 


It is interesting, at least from the theoretical 
point of view, to investigate the pressure existing 
not on the front face of the moving body, but, 
obtaining up to a certain distance, in the space in 
front of it. Such researches, however, present 
special difficulties. When we are measuring the 
pressure on the front face of a plane by opening 
in it a hole connected to a manometer, we in 
reality measure the pressure of the stream-line, 
which strikes the plane at that point, and which, 
on account of the hole being very small, behaves 
as if this hole did not exist. In such a case we 
consequently in no way disturb the direction of 
the stream-line, of which we measure the pressure. 
But if we want to measure the pressure at some 

int of the surrounding space—for instance, 
in the region which exists before the plane, 
and when, therefore, a special exploring device is 
required—then we meet with the difficulty of 
making a measurement without modifying in 
any way the speed which the stream - line 
possesses in that point, when there is no such 
exploring device. In order to be able to do 
this, it is necessary to know exactly the direction 
of the stream-line. Now we may consider the 
perpendicular at the middle point as the seat of a 
normal stream-line (the only one which is normal). 
Therefore, as an exploring instrument a very thin 
plane with a hole drilled in it and connected with 
a manometer might be used; this plane ought to 
be placed in such a way as to be skimmed by the 
stream-line, without modifying the direction of this 
latter. But we found it more convenient to utilise 
a fact, which presented itself while we investigated 
the pressures on the sphere. As we shall see here- 
after, on this solid points exist in which the dynamic 
pressure is zero; and these points form a circum- 
ference around the pole struck by the fluid, at the 
angular distance of about 43 deg. It is evident 
that the stream-line passing over any point of 
this circumference, though it has no longer its 
primitive direction, still has the same speed 
and the same pressure which it would have had 
had its direction not been modified by the pre- 
sence of the sphere. In consequence, it will be 
possible to measure the static pressure of the 
fluid in movement by connecting in the usual 
way to a manometer a hole made in a small sphere 
at 43 deg. from the pole directed against the air 
current and by placing this sphere at various dis- 
tances from the plane, but always on the central 
stream-line. The experiment was made with a sphere 
of 1 centimetre diameter, supported at different dis- 
tances from the centre of the front face of a disc by 
means of a thin and rigid hollow rod. The results 
are plotted in the upper part of Fig. 8; bc is the 
radius along which is plotted the curve of pres- 
sures on a plate normal to the air current, whereas 
the other curve—that on the right—shows the pres- 
sure along the central stream-line ac, at different 
distances in front of the plate. Hence the distances 
from the points of the curve on the left to 6 ¢ repre- 
sent the pressures on the surface of the disc, and 
the distances from the points of the other curves 
to a ec show on the same scale the pressures along 
the central stream-line. That is to say, the scale 
of pressures for the former curve is vertical, and 
for the latter horizontal: but the scale is the 
same. If on the curve of surface pressures we 
note the pressures at i, }, 4, and ;y of the dis- 
tance from the edge to the centre, and then ascertain 
the points on the central stream-line where the 
same pressures occur, we find equidistant points 
(this relation is shown in Fig. 8 by dotted lines). 
We should add that we ascertained this relation 
to be accurate enough only at distances from the 
disc less than its diameter ; besides, the curve of 
surface pressures is itself less accurately determined 
on the portion close to b; moreover, the very 
exploration by means of the sphere introduces com- 
plications offering a lesser guarantee of accuracy 
than the experiments mentioned heretofore. 





The study of the pressures naturally leads to the 
investigation on speeds, because pressure and speed 
are two variables depending on each other ; and if 
one of them is known, the other can be found, 
assuming that the total energy of the element of 
fluid does not vary. We have seen for an incom- 
pressible fluid—and also for elastic fluids in cases 
where changes of density may be neglected—that 
when in a mass of such a fluid having a uniform 
speed V and a pressure py (called its static pres- 
sure), the présence of some extraneous body dis- 
turbs the stream-line in such a way that at some 
given point the speed becomes v, then the pres- 
sure at that point will be p; and the values of v 
and p are connected by the relation 

Po- P= (#- V2) (4) 

The difference between p, and p represents the 
dynamic pressure on the body. Now after having 
determined the pressure in the central stream-line 
point by point, in assuming the energy unvaried 
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during the motion, we can, by using formula 4, 
plot a curve representing the speed variation of 
an air-particle of the central stream-line from V 
to zero, when it touches the centre of the plane, 
and then again from zero to V, when it is close to 
the edge. This curve is shown in the lower part 
of Fig. 8, where the point e represents the spot 
where the velocity of the air is zero. 

Leaving the phenomena observed on the front 
face, and in the space before it, we come to the 
pressure at the back face of a plane, which, as 
always assumed heretofore, is taken as moving 
in a direction perpendicular to itself. The curves 
marked 90 deg., of Figs. 9, 10, and 11, show that 
on the back face a sensibly constant depression 
prevails over the whole area, even at points quite 
close to the edges. The curve in Fig. 9 shows the 
suction at the back of a plate measuring 45 centi- 
metres by 85 centimetres when moving at various 
angles ; whilst Fig. 10 shows the results obtained 
with a rectangle 54 centimetres long, whilst the 
curves in Fig. 11 relate to planes measuring 
respectively 45 centimetres by 30 centimetres, 
and 10 centimetres by 5 centimetres. In any way 
the variations of pressure shown do not reach 3 
per cent., and rather indicate a lower depression 
in the central region. Moreover, if we pass from 
one plane to another, we clearly see that the 
depressions no longer follow a law analogous to 
the one found for the front-face pressures. The 
average value of these latter did not vary, and 
therefore for a given fluid and a given velocity the 
integral was simply proportional to the area; 
whereas for the back-face depressions this property 





does not exist. We made investigations in order 
to determine upon what parameters these depres. 
sions depend. If planes having similar geometrical 
form are considered, the tops of the ordinates 
representing the average depression can be united 
by a regular curve indifferently, whether perimeiers 
or areas be plotted as abscisse. But if the com. 
pared planes are not of similar form, then these 
depressions are represented by a regular curve, with 
sufficient approximation only if the perimeters are 
taken as abscissee. This is shown in Fig. 12, in 
which the depression on discs is indicated by 
small circles, that on squares by small squares 
and that on rectangles by small rectangles. , 

Though, as may be seen, these results leave room 
for new experimental researches, the following 
conclusion may, perhaps, be given as probable : viz. , 
that the average depression on the back face of a 
plane, when plotted as a function of the perimeter, 


éV? 
5 ) 


to a maximum of Ae almost linearly at the be- 


increases from a minimum (equal to about 


ginning, and later on somewhat more slowly. For 
perimeters less than 4 metres we can write 

Ppost = 8 V2 (0.2 + 7.5 x 10-41 - 22 x 10-8 7), 
where / indicates the perimeter in centimetres of 
the plane figure considered. It is certainly difficult 
to believe that the pressure on the back surface is a 
function of the perimeter only (for a given velo- 
city) ; and it is probable that further experiments 
will indicate some other relation more precise and 
more complete. But we considered it convenient 
to ——— influence of the perimeter, because 
this has allowed us to express the back-face depres- 
sions with an error not more than 7 per cent., at 
least for planes having not too uneven an outline 
and an area not greater than about 1 square metre. 

The speed which on the front face gives—accord- 
ing to its value, and always excluding the very 
small speeds—pressures proportional to the square 
of the velocity or to an even higher power, on the 
back face must give depressions which evidently 
cannot exceed a certain limit ; in other words, we 
shall be able only to attain the vacuum—i.e., 
beyond a certain limit the depressions will decrease 
less than as the squares of the speeds. But this 
will begin to be appreciable only for very high 
speeds. The complication above-mentioned shows 
how far from correct have been those experimenters 
who sought to establish some coefficient which, 
taking into account the speed and the area, would 
give the resistance to the movement of planes of 
any form and dimension. Whereas we, by con- 
sidering the results of our experiments, are able 
to estimate separately the forces at the front and 
the back, to calculate from them the total resist- 
ance, and from this latter, for each case, a coeflicient 

per square metre and per metre per second, 
which may be compared with the various values of K 
published by other physicists (Table I., page 333 
ante). Table II. now gives as these coetticients 
the following numbers, varying between hitherto 
adopted limits (0.073—0.101). 

TABLE IT. 
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WATER-COOLERS FOR MOTOR-CARS. 
By J. 8. V. Bickrorp. 


Several articles have appeared recently in the 
engineering Press on the above subject, with the 
results arrived at in which I find some of my ex- 
periments at variance. It may not, therefore, be 
out of place to lay a few of these facts before your 
readers. 

In designing a radiator, or water-cooler, the trst 
thing to determine is the amount of heat ‘ » be 
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disposed of. This has been variously estimated at 
from 30 to 50 per cent. of the total heat of the 
fuel, and, on the whole, I am inclined to favour 
the former estimate. - My reason for this is my 
experience with the 6-horse-power light Wolseley. 
Mr. Beaumont, in a recent paper, credits this car 
with 30 square feet of cooling surface, but I do not 
find myself able to make it up to this amount. The 
cooler is of the usual a made up of 
five nearly horizontal gilled tubes, averaging 5 ft. 
long, each tube forming three sides of a rectangle 
and terminating in a vertical header or tank. On 
these tubes are fixed gills at the rate of 28 per foot. 
These gills are formed by taking a tube just large 
enough to slip over the radiator tube proper and 
slitting it longitudinally with several parallel 
cuts, and then upsetting the tube endways. ‘The 
tube then-cripples at the slits and stands out in a 
sort of Elizabethan ruff. I estimate the cooling 
surface of these gills at 14 square inches each, so 
that there will be a total gill surface of 14 square 
feet, counting both sides of the gill. The 
tube itself accounts for a further 5 square feet, 
whilst the connections may be allowed to ac- 
count for 3 ft., making a total of 22 square feet. 
The fuel consumption of this car I have mea- 
sured on several occasions, and it is one gallon 
per 24 to 35 miles ; but I believe that the former 
figure was due to leakage, and that on ordinary 
hilly roads, as in this (Cornish) district, the con- 
sumption will be about one gallon per 28 miles. 
Further, the speed averages out to just 20 miles 
per hour, so that we get a fuel consumption of 
5 lb. per hour. 

Probably the heat content of this fucl would 
be nearly 95,000 British thermal units ; and judging 
from my own experiments, given further on, the 
radiator could hardly get rid of more than 1300 
units per square foot per hour, so that the total 
dispersion would be about 29,000 units—that is to 
say, 31 per cent. On the other hand, with bright 
summer weather, this radiator is not quite large 
enough, and the water boils slowly away, so that, 
on the whole, perhaps 35 per cent. might be taken 
as a fair estimate of the jacket loss of this car. 

Obviously no accurate determination can be given, 
for much will depend on how the car is run. For 
instance, governing on the spark—a very common 
and convenient practice on the Wolseley cars—-pro- 
duces very heavy exhaust losses (with a red-hot 
exhaust-pipe), which would decrease the proportion 
of jacket loss, whilst increasing the actual amount 
of heat to be disposed of. If, however, a radiator 
is designed to deal with 35 per cent. of the maxi- 
mum fuel consumption of the engine, it would 
probably suffice for all conditions of running ; for 
though governing on the spark will lead to a larger 
fuel consumption at any given speed than govern- 
ing on the throttle, still the consumption will be 
less than the maximum for a full throttle and ad- 
vanced spark, because the speed with a retarded 
spark must be less. As far as I can see, the only 
way in which the amount of heat to be disposed of 
could be increased would be by running down hill 
with a fully retarded spark and open throttle ; but 
as no one but a lunatic would do this, it is hardly 
worth considering. 

All things considered, therefore, it would seem 
that it is not necessary to provide for more than 
30 to 35 per cent. of the total heat of the fuel being 
absorbed by the jacket water ; or, in other words, 
between 5000 and 6000 units will be given up to 
the jacket water for each horse-power hour deve- 
loped, if it be assumed that one pres ppd hour 
is developed on about 1 lb. of fuel, which is a fairly 
safe estimate. It does not follow from this conclusion 
that dispersion of 100,000 units of heat per hour will 
have to be provided for in a 20-horse-power petrol 
car, for such a car very often only develops full 
power for a couple of minutes together ; and if the 
water capacity of the radiator is enough to act as 
asort of fly-wheel, and absorb that portion of the 
heat which is in excess of the radiator capacity for 
the short time during which full power is developed, 
it will be possible to do with a radiator only large 
enough to deal with the average jacket loss. What 
the average power will be in any case must be 
determined by the individual designer, having 
regard to all the circumstances. 

Having now determined what amount of heat 
will be absorbed by the jacket-water per unit of 
power developed, it remains to determine the heat- 

ispersing power of radiator surfaces. 

Table I. gives the conclusions I have arrived at 


light on the point. I have already described these 


shortly over them in order that anyone using the 
table may be able to judge of the applicability of 
the conclusions to his own case ; for the dispersing 
power of a radiator depends very largely on the 
arrangement of the surfaces and the facilities pro- 
vided for the heated air to disperse. 

All the experiments were conducted with the 
same tin-plate vessel, weighing empty 1 lb., and 
containing 8 lb. of, water, and consisted of an ob- 
servation by stop-watch of the time necessary for 
the temperature to fall from 200 deg. to 190 deg. 
Fahr. This drop in temperature was assumed to 
represent a loss of 81 British thermal units, taking 
the specific heat of the metal at 0.1. 

The vessel itself was wedge-shaped, the plan 
being an isosceles triangle having sides 9 in., 9 in., 
and 6 in., and the height was 9 in. In the air-blast 
experiments the wind was directed at the apex of 
the triangle so as to sweep along the two 9-in. sides. 
The cooling surface of the two sides is therefore 
1.125 square feet, and of the end 0.375 square foot. 
Later on 40 gills, each 9 in. by } in.,; were soldered 
horizontally to each of the 9-in. by 9-in. sides, 
giving a cooling surface of 2.5 square feet, counting 

th sides. 

The strength of the blast was judged by com- 
paring it with natural wind with a crude anemo- 
meter made from a funnel and a U-tube half full of 
water. 

The experiments were, of course, very rough ; 
but in a case of this sort, where the results are 
only wanted for a particular purpose, it is merely 
wasting time to make more accurate determinations 
than the available data will warrant. For instance, 
it would be quite useless to determine the velocity 
of the wind to within half 1 per cent. when the 
wind on a motor radiator will vary 100 per cent. in 
five seconds. 

During the time the apparatus was cooling the 
water was kept stirred with the bulb of a thermo- 
meter introduced through the asbestos cover, and 
the vessel itself stood on asbestos, so that the 
radiation through the top and bottom will not have 
affected the results to any great extent. The atmo- 
spheric temperature was, unfortunately, not noted; 
but as the experiments were conducted under cover 
in April, the temperature would not be likely to 
vary more than 5 deg. either side of 60 deg. Fahr. 

Table II. gives the data from which the results 
in Table I. have been calculated. 

It will probably come somewhat as a surprise to 
many people that the radiation is very little dif- 
ferent whether the surface is bright or black. Many 
people seem to think that heat loss is directly pro- 

rtional to the radiation ; and, as is known from 

slie’s experiments, the radiation of a lampblack 
surface is 40 times that from a bright silver face. 
In practice, however, it is found that the loss by 
conduction falls off in almost the same proportion 
as the loss by radiation increases, the net loss of 
heat remaining tolerably uniform, though there is 
some difference. 
It will be noted that if only one side of a gill is 
considered as effective, the gill surface can be 
counted as equal to the plain surface. This isa 
convenient way of looking at a radiator sometimes, 
for the weight of sheet-metal is so much per square 
foot, one surface only considered, and the water- 
backed surface has to be considered as one surface 
only, so that, on the whole, it is probably better to 
look at it in this way. The table is, nevertheless, 
calculated considering both faces, as this seems to 
be the usual practice, and it is therefore convenient 
for comparison. 
Consideration of the tables and facts here given 
leads one to the conclusion that it will not be safe 
to allow more than 1100 units of heat dispersion per 
square foot per hour for gilled radiators in the case 
of an engine which is to be run at nearly full power 
all its time, as, for instance, a single-cylinder pleasure 
car. If the car is to be used ina hot climate or a very 
hilly district, where it will be travelling for long 
periods at a slow speed and at full power, it will be 
necessary to modify the allowance. In the case of 
a cellular radiator, with comparatively short cells, 
it may be possible to obtain a heat dispersion as 
high as 2000 units when working with a good fan ; 
and, of course, in this case no allowance need be 
made for the slow speed of the car. 
There is one very interesting point which I do 
not recollect seeing touched by any writer on this 
subject. and that is, the rate of heat-absorption of 


experiments, but it may be useful to run very! 


TABLE I.—Dispersion of Heat in British Thermal Units 
per Hour per Square Foot of Cooling Surface. 





fn | mg 
ve : ze, BAY ze, say 
Still Air. l10 Miles per|25 Miles per 
| Hour. Hour. 
Plain surface, bright i 560 1400 | 2200 


* black a6 675 | 1100 | 2200 





Sute covered with gills, 


ig" ers 725 1160 

Surface covered with gills,| | 
black tae sateen 850 | 1875 
Gill surface only,+ bright. .' 13 «| «(400 685 
» «°* Wak.. 185 616 =| Ss 


* Radiation from whole surface covered with gills, counting both 
faces of gill and radiation from back of vessel, in still air, being 
allowed for. 

t Gill Surface Only.—Radiation previously determined for n 
surface was ucted and balance attributed to gills. It will be 
noted that both faces being considered (for equal thicknesses of 
metal and in a fresh breeze), weight for weight, a black gill is as 
efficient as a wetted surface. And as gills may usually be made 
thinner than a wetted surface, they are n more efficient, weight 
for weight, than a wetted surface. 


TasLe Il.—Time Required for a Drop of 10 deg. Fahr. in 





Temperature. 
Sy ate 
Number 
Still | Gentle Fresh 
of Obser- Character of Surface. Air, | Breese.| Breeze 
vation. 
ms (me ime 
1 Plane surface, bright 5 3% (2 . 1 50 
Z ” ” 6 65 (2 1 561 
8 ” ” . & 53 2 50 1 45 
Average |5 6 3 @ |1 & 
1 Plane, black .. . 4 35 2 37 1 45 
2 ” ee 4 47 2 42 1 48 
3 2 ee . & 55 
4 - < wo --| 4 87 
Average .. .. ../4 48 |2 40 1 46) 
40 Gills 9 In. by 4 In. Added. 
1 Gilled surface, bright 410/11 4 1 56 
2 = . 41114 /1 % 
Average “ --'@ Wit pal 6 
1 | Gilled surtace, black .. ..| 8 43 | 1 2/0 56 
2 | ” -. 8 80 1 27 |O 5 
Avearge 3 37 1 21h.) 0 55 





N ore.—Allowance must be made in calculating radigtion for the 
fact that the back face, 9 in. by 6 in., was plane and in olill air 
in every case. 


many experiments on the heat-absorbing power of 
boiler-tubes, and has found that a short length of 
tube completely enveloped in flame will evaporate 
not more than 12 lb. of water per square foot per 


temperature of the feed and steam, as only rough 
approximations were wanted ; but we shall not be 
far out if we take thisas representing 12,000 units 
per square foot per hour. ‘The flame was that due 
to a Bunsen oil-burner giving a temperature of, 
roughly, 2500 deg. Fahr. 

ow take the petrol-engine cylinder. A 6 horse- 
power engine has a 4}-in. cylinder and 5-in. stroke, 
and its clearance is about 35 per cent. of the area 
swept by the piston, or, if cylindrical, say, 1} in. 
long. Allowing for irregularities, it may be taken 
as 2in. long, and the total heat-absorbing area 
will then be about 116 square inches, or, omitting 
the valves, say, 110 square inches. The piston 
head must not be considered, as it does not impart 
its heat to the cooling water. This 110 square 
inches will absorb all the heat which goes off in the 
jacket water of a 6-horse-power engine, or, roughly, 
28,000 units per hour; that is to say, 37,000 
units per square foot per hour, or more than three 
times the ren deduced from the above boiler- 
tube experiment. It is rather interesting to 
speculate what sort of a temperature this may 
represent, for it must be remembered that this 
surface is only exposed to the heat of combustion 
for one-quarter of its time, and to the exhaust for 
a further quarter, whilst for another quarter it is 
exposed to the cold incoming charge ; though, I 
suppose, as any heat absorbed by the incoming 
charge is kept inside the cylinder, this will not 
make any very great difference. Still, the fact 
remains that actual combustion is certainly not 
taking place for more than, at the outside, 
three - eighths of the time, and during this time 
37,000 units per square foot per hour are ab- 
sorbed. It is by no means safe to say that if the 
combustion took place all the time, the absorption 
of heat would be even double, let alone in propor- 
tion to the time, because, so to speak, one wave of 
heat has time to soak in before the next comes on, 
and the metal is therefore cooler than it would 
otherwise be. Still we might probably safely take 








from « series of experiments conducted to throw 


the cylinder walls. The writer has conducted 


45,000 units per square foot per hour as the absorp- 


hour. No accurate notes were taken as to the - 






| 


ae tad aoe 


A a ee a 


Ae ae OT 


eee 


Se A SI AE TE 8 ry, 





ENGINEERING. 


[Marcu 31, 1905. 











THREE-CYLINDER 
CONSTRUCTED BY MESSRS. 


R. HORNSBY AND SONS, 
(For Description, see Page 406.) 


VERTICAL OIL-ENGINE. 
LIMITED, ENGINEERS, 


GRANTHAM. 








tion power of the metal of the cylinder walls for 
the actual combustion stroke. Now this represents 
roughly 45 lb. of steam, or, in an economical engine, 
enough for 4 indicated horse-power ; and if we could 
get an ordinary boiler-tube to give as high an out- 
put, a piece of pipe the size of a walking-stick 
would produce steam enough for a 1-horse-power 
engine, or, to put it another way, 4 horse-power per 

uare foot would be about the correct allowance 
of heating surface. 

At the first glance it would seem that this points 
to an enormous cylinder temperature, but if the 
effect on the exhaust valve is considered, this can 
hardly be the case, for this valve is hardly cooled 
at all, and does not usually show any very great 
signs of overheating; and if it were habitually 
worked at anything like a bright red-heat, it could 
scarcely be kept tight; yet it will often run for 
months without attention. We are, therefore, it 
would seem, precluded from assuming that the high 
rate of heat transmission through the cylinder walls 
is due entirely to high temperatures; in fact, it 
would almost seem doubtful if it is due at all to 
this cause. The only other condition which ap- 

to differ materially from the conditions 
obtaining in a boiler furnace is the pressure of 
combustion, and herein probably lies the explana- 
tion. The average pressure of combustion is pro- 
bably in excess of 120 1b. per square inch, and it 
seems reasonable to suppose that this would have 
at least some effect on the rate of heat absorption. 
Whether this fact—if it be a fact—can ever be 
utilised to.inerease the efficiency of boilers, though 
interesting to speculate on, is beyond the scope of 
this paper. Possibly this matter of pressure may 
do something to explain the mysterious difference 
in the life of a locomotive boiler furnace under 
forced and induced draught. 

Many attempts have n made to use the heat 
of the jacket to raise steam for use in a separate 
cylinder ; and if the engine were running at any- 
thing like constant power, it is possible that this 
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might be done. The jacket loss of a 6-horse- 
power engine, for instance, represents about 30 lb. 
of steam per hour; and if we could only get a 
steam-engine to use this as economically as the 
White steam-car engine, the tests of which were 
published in January last, we should obtain close 
on 3 brake horse-power from ‘it, or an increase of 
50 per cent. in engine power. Even this could 
be increased, for a very considerable proportion of 
the exhaust losses could be recovered as steam, and, 
in theory at least, a 4}-horse-power steam-engine 
could be worked from the waste heat of a 6-horse- 
power petrol-engine, giving a total of 104 horse- 
power from a fuel consumption of 5 Ib. per hour, 
which represents a thermal efficiency of 33 per cent., 
or very near indeed to the best that has ever been 
touched in any engine. For motor-car purposes 
the difficulties are the complication and the irregular 
power development ; but it is quite possible that 
they may be overcome. 








NOTES ON ENGINEERING ALLOYS. 


By Ernest A. Lewis, F.C.S., Birmingham. 


THe copper alloys used in the brass-foundries of 
engineering works can be divided into several 
classes—namely :— 

1. Alloys for fittings which have to stand steam, 
gas, water, or hydraulic pressure. 

2. Alloys for fittings which do not have to stand 
high pressures, such as oil-cups,. &c. 

3. Castings of pure copper. 

4. Brazing metals. 

5. Bearing metals. 

(a) Those which do not have a lining of white- 
metal. 

(6) Those having a lining of white-metal. 

6. Phosphor-bronzes for slide-valves, &c. 

The first class of fittings are usually made of 
good quality gun-metal. The term ‘‘ gun-metal” 
should only be applied to mixtures containing 








copper and tin in the proportion of 90 parts copper 
and 10 parts tin, with or without the addition 
of not more than 2 parts zinc or 2 parts lead. 
Brass mixtures containing from 3 to 6 per cent., 
and sometimes more, of either zinc or lead are not 
gun-metal, and should not be used for fittings to 
stand high pressures. 

A brass mixture of similar compositiom to the 
following :—Copper, 88 per cent. ; tin, 6 per cent.; 
zine, 4 per cent. ; and lead, 2 per cent. ; could be 
used for fittings to stand a pressure of not more 
than. 60 lb. per square inch ; but such a mixture 
should not be used for high pressures. 

The following mixtures are typical of good 
quality gun-metal :— 

2. 3. 4. 


—_ 1. 


per cent. 


per cent. | per cent. per cent. 
87 8 89 


86 
y | 10 y 12 
Zinc : a 2 1 2 2 
Lead .. =a - 2 1 


Copper .. 
Tin om 


Nos. 1 and 2 are good alloys for all classes of high- 
pressure fittings, except hydraulic fittings. The 
addition of the zinc makes the metal run better 
when casting. It is very difficult to cast gun-metal 
without zinc to get sound castings. The lead 
should never exceed 2 per cent.; it is only added 
to make the metal turn more freely. No. 3 is 
a better gun-metal mixture than either No. 1 or 
No. 2; but it is difficult to turn in the lathe. 
No. 4 is the gun-metal alloy mostly used for hy 
draulic work; for this work lead should not be 
present in quantity exceeding 0.25 per cent. 

The addition of 0.05 per cent. phosphorus to gun- 
metal increases its tensile strength about 2 tons 

er square inch ; but as it makes the metal much: 
ant to turn in the lathe, its use is not to be 
recommended for ordinary steam fittings. The 
presence of arsenic in the copper used for making 
gun-metal is not at all injurious, although many 
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brass-founders think it is ; in fact, it improves the 
castings. Antimony up to 0.3 per cent. does not 
affect the quality of gun-metal. 

Gun-metal is more difficult to cast than yellow 
brass. The copper should be melted first under 
charcoal, then the zinc added, well stirred, then 
the tin, and lastly the lead, well stirring after each 
addition. Instead of adding zinc, it is better to 
add an equivalent amount of yellow brass, making 
allowance for the copper it contains. 

‘ re borings or turnings of the same gun-metal are 
“ »e added, not more than 20 Ib. of borings should 
e put to 100 lb. of metal after the metals are 
mixed. The best way to treat borings, &c., is to 
melt them down in a large furnace, which will 
am » ewt. or 10 ewt., and cast into small ingots; 
wen to make an analysis of the ingots for copper, 
tin, lead, and zinc. These ingots can then be 


melted with an equal weight of new metal, adding 
the requisite amount of copper or tin to make the 
gun-metal mixture. 

The gates and runners of gun-metal castings 
must be large in order to get sound castings. 

Small or complicated castings of gun-metal must 
be run with the metal fairly hot, or they will be 
‘‘drawn.” Larger castings need not be run so 
hot as small ones, but they must not be run with 
‘*sluggish ” or “‘ pasty” metal. The metal should 
be got sufficiently hot for the work it is intended 
for, and cast as soon as possible ; it should not be 
allowed to overheat. When the crucible is lifted 
from the fire, it must be thoroughly skimmed to 
get all charcoal and slag off. A little ground fluor- 
spar or clean dry sand is useful to throw on the 





metal to remove slag. Fine charcoal, &., should 
be blown off with a bellows; this should never be 


lomitted. The pouring pot should be carefully 
cleaned. When the surface of the metal is clean, 
it should be well stirred with a clean skimmer, 
if necessary skimmed again, and taken to the 
moulds the skimmer should be held in the spout 
of the pot during pouring, to keep back the 
dross which forms continuously on the surface. In 
order to get the best castings with gun-metal, these 
points must be carefully attended to. Gun-metal 
is much improved by double melting, so that it is 
better to buy gun-metal with a guaranteed compo- 
sition than to make it from the constituent metals. 

The second class of fittings, which do not have to 
stand » 6 pressures, are best made of a good 


quality of brass. The following mixture is typical 
of this class of alloy :— 
Per Cent. 
Copper ... = - : be a 80 
Zinc na ss sn , - + 15 
Tin io - us a et 3 
100 


The copper may vary from 70 to 85 per cent., and 
the zinc from 15 to per cent. e tin should 
not exceed 3 per cent., and the lead not more than 
2 per cent. As in the case of gun-metal, the lead 
is added to enable the metal to turn easier in the 
lathe. The tin is added to harden the metal. 
This type of alloy is sometimes called ‘“‘ brassy 
n-metal,” but this term is altogether misleading. 
ese alloys are easier to cast than gun-metal ; they 
are more fluid when melted ; the gates and runners 
need not be so large as for gun-metal. The copper 
|is melted first under charcoal—but it must not 
be got too hot—then the zine is added and stirred, 
then the tin and lead are added and well stirred. The 
alloy must not be cast at so high a temperature as 
gun-metal. Owing to the high percentage of zinc, 
the metal should be cast as soon as possible after 
adding the zinc, so as to prevent loss of zine by 
| volatilisation. With a good fire, 120 Ib. of metal 
should be ready to pour in five minutes after 
adding the zinc, tin, and lead. The metal must be 
carefully skimmed and then well stirred before 
pouring. If borings or scrap are melted, } Ib. of 
zinc should be added to each 20 lb. of borings or 
scrap. 
eee Castings.—It is almost impossible to cast 
pure copper in sand without adding some metal or 
non-metal to remove the oxide formed durin 
melting. Many brass-founders add 5 per cent. o 
zinc, and so obtain good castings ; but this is un- 
necessary, and gives a decided yellow cast to the 
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water should be shaken off before dropping the stick 
into the empty pot. Phosphor-bronze must not be 
stirred with an iron rod, with phosphorus burning 
in it, as phosphorus attacks iron and causes it to 
go into the alloy. By pe the metal on to the 
phosphorus the slag is brought to the surface, and 
there is no necessity to stir the metal at all. The 
slag must be skimmed off with the aid of a little 
ground fluorspar or clean sand. Phosphor-bronze 
must be quite fluid when poured, and not “‘ pasty ;” 
if it is not cast hot enough, it will be found, on 
breaking a casting, that it has a peculiar brown 
fracture, which is a source of weakness. This can 
be avoided by casting at a higher temperature. 

If the following general rules are carefully carried 
out in the brass-foundry, the percentage of bad 
castings will be reduced to a minimum : — 

1. The foundry should be kept tidy, especially 
around the casting furnaces. 

2. The metals should be weighed for alloying 
carefully. 

3. No scrap or metal of unknown composition 
— be melted until an analysis has been made 
of it. : 

4. Scrap or borings should be added after alloy- 
ing, or when the copper is melted, and not before 
melting the copper, as is often done. In large 
furnaces the large scrap and copper can be melted 
together. Runners and scrap of different alloys 
should be kept separate. 

5. Moulders must not be allowed, when they have 
hardly sufficient metal to pour another box, to add 
a runner and stir it in, so as to get sufficient metal. 
Castings from such metal are nearly always faulty, 
as the addition of the runner cools the metal below 
the proper casting heat. Any metal left over 
should be poured out and put into the next heat. 
Topper see ree tee ae 3 Moulders should not remove the tops of runners 

ce SF ERE AOE A aS 6. The same crucible, skimmer, and stirrer should 
be used for the same alloy ; under no circumstances 
| should a crucible which has been used for phos- 
phor-bronze be used for melting gun-metal. 

7. The melting should be arranged in such a way 
that when the metal is ready to pour, the moulds 
are ready also. 

8. The metals should be melted as rapidly as 
possible under charcoal. 
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metal. The addition of 0.25 per cent. of silicon, 
phosphorus, or manganese, when the metal is well 
melted, will remove all the oxygen, and sound cast- 
ings will be obtained. It is best to add these 
deoxidisers in the form of a rich copper alloy. The 
copper must be melted under plenty of fine char- 
coal, which will go through an }3-iu. sieve. It is 
not advisable to add lead to copper for sand cast- 
ings, as it lowers the tensile strength of the metal, 
and it has a tendency to separate out. In any case 
it should not exceed 0.5 per cent. 

Brazing Metal Castings.—The best alloy for 
brazing consists of copper, 80 per cent., and 
spelter, 20 per cent. Oae pound of spelter to 
100 1b. of metal should be added for loss when! 
making new metal or when remelting old metal. 
Brazing metal must not contain lead in quantity 
over 0.3 per cent., as it makes the metal red-short. 
Brazing metal must not be cast ‘‘ boiling” ; if it be- 
comes too hot in the fire, so as to cause it to *‘boil” 
vigorously, one or two runners of brazing metal 
should be added to cool it. The best brazing solder 
for this brass contains equal parts of copper and 
spelter ; the solder must not contain more than 
0.3 per cent. of lead. Some brazing solders contain 
1 per cent. tin; this makes the solder run better, 
but it is not to be recommended. 

Bearing Metals.—These may be divided into two 
classes :— 

1, Bearings which do not have a lining of white 
metal. 

2. a which have a lining of white metal. 

For the first class of bearings good results for 
wear are obtained by the use of a gun-metal alloy 
to which has been added 8 or 10 per cent., or even 
more, of lead, such as the following :— 

Per co. 


100 
. Zine must not be present in these alloys, as it 
increases the friction and also increases the rate of 
wear of the bearing. Alloys of this type are 
improved by remelting. When making this alloy, 
or remelting ingots of it, it should not be made 
too hot, and should be cast as soon as it is ready. 
The metal must be well stirred immediately before 
uring, or the lead will separate out. Phosphor- | 
ronze alloys also give good results for this class | 
of bearings. The second class of bearings, where | 
the friction is taken by a white-metal alloy, can be | 
made of scrap metal, or metal recovered from brass- | Naval Development 
foundry ashes, &c., as the presence of impurities is| BARNaBy, K.C.B. Toronto and Philadelphia : Linscott 
not likely to cause trouble. A good type of alloy Ag omer J Company. London and Edinburgh : W. and 
for this work is the following :—- embers. (Pricefs. act) F 
A BOOK on this subject by so eminent an authority 
Copper ... | as the author could hardly fail to be of value, and 
Tin * 10 | the high literary ability of Sir Nathaniel Barnaby 
OO a ee eee 2 | makes the present work additionally welcome. As 
Zinc — sss sense sss se = | he states in the preface, he helped to build line-of- 
' "wae battle ships when they had no dependence on 
100 ° eg 
; . a steam, except in the galley coppers ; whilst in later 
Provided the approximate composition of the years he designed other and far larger ships, 
scrap is known, it is not difficult to work with mix- | dependent on steam for their propulsion, for fight- 
tures containing 50 per cent. new metal and 50 per | ing their guns, for making their signals, for working 
cent. scrap to give this alloy. If the copper or tin their boats, and for weighing their anchors. Such 
vary by 1 per cent. or 2 per cent. from the above an experience is of great value, and it is well its 
mixture, it is of no consequence, although it can be teaching should be put on record. The science and 
kept within 0.5 per cent., if an occasional analysis | art of designing war vessels broadens from precedent 
of the scrap for copper and tin is made. to precedent, and it is well the workers of 
Phosphor-Bronze Alloys for Slide-Valves, d:c.— present and future times should know on what 
The following is a type of this alloy :— oundations their practice rests. There-is no one 
Per Cent. | in a better position to give information on these 
84 _ points than the former Director of Naval Construc- 
le 14 7 00 hap aoe of the ne of Naval 
A ae | Architects, the author of the book in question. 
Fheapherus, shows 00 | The first chapter deals with ‘The Ethics of 
These alloys are greatly improved by two re- | Naval Development.” In the opening sentences 
meltings before being used for making castings, so | the author pictures a map of the world, showing the 
that it is better to buy the ingot metal than to | approximate number of ships on ocean routes. The 
make it from the constituent metals in the brass-| road across the Bay of Biscay, up the Mediterra- 
foundry. The ingots should be melted under char- | nean, and through the Suez Canal, stands out in 
coal, and when thoroughly melted, an empty | bold relief. The Atlantic route comes next in bulk 
crucible is made just red-hot, the pot full of bronze | of traffic ; and ‘‘one sees that some day a similar 
is lifted from the fire, and into the empty pot a/| stream will cut across the great American isthmus, 
stick of phosphorus about 1 in. long is dropped, and | and will make a south-westerly road connecting the 
the molten metal immediately poured on the top of | British Channel and the English-speaking lands in 
it. There is no danger in doing this, as the phos- | the south seas, rivalling the western road in its im- 
phorus will not fly. It is well to warn workmen | portance. South America waits development. We 
who are not accustomed to handle phosphorus that | have only to reflect upon its vast natural wealth, 
the sticks must be broken and kept under water | and to note how feebly its few civilised inhabitants 
until required for use; and it is advisable to/| deal with it, in order to see great trade lines running 
handle the small pieces, when dropping them into | between Europe and the magnificent South Ameri- 
the empty pot, with a small. pair of tongs. The! can rivers. The ships on these trade routes are so 
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few that they scarcely show on a trade route map.” 
The author imagines a British naval officer poring 
over such a map, and wondering how many shijs 
England needs to protect her commerce. 

The international guarantee of immunity against 
capture of neutral ships carrying enemies’ goodsis not 
complete, because the United States is not a party tu 
the Declaration of Paris of 1856 ; ‘* but no powerful 
neutral,” he says, ‘‘is the least likely to submit to 
confiscation of ships under its flag on the plea that 
they were carrying enemies’ goods not contraband 
of war.” This may be true; but, if so, the re- 
markable forbearance Great Britain has shown of 
late might almost seem to rule her out of the 
category of ‘‘ powerful neutrals.” At any rate, so 
elastic an interpretation is put upon the expression 
‘*contraband of war” that there is scarcely a com- 
modity which could not be brought under the head- 
ing by an unscrupulous belligerent. If a coach-and- 
four can be driven through an Act of Parliament, 
there is room for a whole caravan between the 
clauses of most treaties and conventions. The 
United States Government refused to subscribe to 
the Declaration of Paris, because it favoured the 
wider measure of non-interference with any peaceful 
traffic (not contraband) on the high seas whatever 
flag it might be under—even that of a belligerent 
power. The author points out that the jubilee of 
the Declaration of Paris is now approaching, and it 
is to be hoped that the view of the United States 
Government of 1854 to 1857 may prevail. In that 
possibility the author sees some hope of the re- 
duction of war navies. 

Returning to the naval officer considering the 
ships on the various routes, he is supposed to 
frankly say that nothing would satisfy him for 
their protection. ‘* He has long ago ceased to vex 
himself as to battleships and cruisers if they were 
only free to do their proper work, to protect the 
great centres of population and trade ; but to what 
extent will they Lote to be diverted from this to 
protect these thousands of helpless ships on the 
trade routes?” So the British Navy Estimates 
grow year by year ‘‘as the number and cost of the 
helpless traders increase.” 

Sir Nathaniel Barnaby suggests two ways in 
which this swelling of public expenditure may be 
checked. The first is that the United States 
should so develop its merchant shipping that she 
would put forward once more her proposal. If the 
United States and Great Britain agreed to this, 
the concurrence of other powers, the author says, 
would be certain. ‘‘The navy estimates in Great 
Britain, in France, in Germany, in Russia, in 
Italy, and in the United States would go once more 
into well-defined channels, and would no longer 
threaten to over-run the banks and overwhelm 

eful industries.” Failing such an agreement 
tween England and the United States, Sir 
Nathaniel Barnaby suggests his second remedy, 
a remedy somewhat remarkable as emanating 
from one so long at the Admiralty as the 
author, although not surprising when we re- 
member the part he played in the introduction 
of the plan of subsidising merchant vessels for auxi- 
liary cruisers. The second proposal is that ‘‘ such 
Goveraments as have a growing mercantile marine 
must take care that as it grows it shall develop 
warlike f-atures within itself.” This ‘‘universal con- 
scription ” afloat is not likely to find favour amongst 
shipowners, unless they are adequately recompensed 
in other ways; or amongst naval officers, who are 
no better disposed to what they call ‘‘ makeshifts” 
than were military officers towards volunteering 
when the auxiliary army was proposed in the 
‘fifties. Sir Nathaniel Barnaby tells us, however, 
that the mercantile marine has full capacity for 
developing warlike features, and his opinion must 
be treated with every respect. ‘‘A ship,” he 
says, ‘‘in no wise hampered in the performance of 
her profit-making duties, may possess, in rudiment, 
the qualities which will make her as formidable to 
ninety-nine of her trading companions as if she 
were a ship of war.” We would point out that it 
is not so much a question whether. merchant ships 
would be formidable to their trading companions, «s 
whether they would be able to repel vessels told off 
for their capture or destruction. Another naval 
architect has gone further than this, and has sug- 
gested a plan for converting merchant ships Ito 
armoured vessels by means of an adjustable belt, 
to be kept in stock during peace, and fitted on for 
war. After all, the best defence for merchant 
vessels is speed—a quality valuable both in peace 
and war—and though few may have the heels of 
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the cruisers, a fair proportion of ocean liners may be ' 
made to outstrip the majority of the vessels that 
will be sent against them. What is to become of 
the average “tramp,” which is neither speedy nor 
suitable for armament as an auxiliary cruiser, is a 
difficult problem ; but it is becoming so much more 
common for the main ocean routes to be worked 
by large and powerful vessels, that the small cargo- 
boat is likely to be less missed in a future war than 
would have been the case in the past. Naturally, 
the main lines of traffic would, in any case, be well 
patrolled by our own war vessels ; and we must 
always remember that war cannot be waged without 
damage and discomfort, both to the citizen and 
the soldier. 

An interesting section of Sir Nathaniel Barnaby’s 
book is that in which he traces the development 
of the British Navy during the 600 years between 
1260 and 1860 a period during which changes were 
gradual and individually unimportant compared to 
the rapid progress since made ; although there was 
undoubtedly a wide difference between the galleys 
and ‘‘cogs” of the earlier date and ‘the splendid 
line-of-battle ships and frigates that marked the 
last period of the sailing era. 

Ina chapter on ‘‘ The Sailor and His Home,” the 
author traces the cause of changes that have come 
over the character of the seaman, in conseqtence of 
the substitution of engines for masts and sails, and 
the greater employment of foreigners on British 
thips.. He notes that ships on the British register 
‘‘are British only in name.” By asimple announce- 
ment at the Custom House, the ownership may be 
transferred to foreign capitalists, and the ships 
and crews work under another flag. The time is 
coming, the author thinks, “‘when no British 
seaman will incur penalty should he enter under 
the United States flag in time of war between the 
United States and some other power, England 
being neutral, and when the United States Govern- 
ment may take the same course towards her citizens 
serving in British ships. The thing to be striven 
for by English-speaking folk is that commerce on 
the seas shall not be vexed and injured by ships of 
war, but shall be protected by a peace of the seas 
guaranteed by Great Britain and the United States.” 
Again, the author desires ‘‘the gift of joint 
nationalisation for the seamen, so that every sea- 
man may, for the time being, claim the nationality 
of the flag under which he may be serving, whether 
it be the British Ensign or the Stars and Stripes.” 

In the part of the work more particularly within 
the province of the author’s profession, we have a 
chapter on ‘‘ Materials and Labour,” in which Sir 
Nathaniel Barnaby goes back to the 80-gun line- 
of-battle ship Goliath, constructed at Chatham, 
under the superintendence of John Fincham, 
master - shipwright, which he saw launched in 
1842, and draws a comparison between that vessel 
and the modern Goliath. The latter is 390 ft. long 
—the 80-gun ship was 190 ft. ; the modern ship is 
13,000 tons weight—the older one, 3600 tons ; the 
new Goliath is designed to steam 18? knots—the 
designers of the earlier vessel looked for a speed of 
12 to 13 knots under sail in favouring winds. 

The progressive steps during the intervening 
period are traced in this and the following chapters, 
with a knowledge insured by the author's ser- 
vice. In dealing with the question of propel- 
ling machinery, he says :—‘‘The marine steam- 
engine is already such a fearsome thing to care for, 
and drive, that men shrink from making changes 
in engines of large and settled type ; and had it not 
been for the possibility of experimenting in torpedo- 
boat machinery, the advances made in larger types 
would have been impossible. . . . The men to-whom 
this is due are Mr. (now Sir John) Thornycroft, 
Mr. Yarrow, and M. Normand.” Later on mention 
1s made of Mr. Parsons, whose little boat, the 
Tarbinia, has led to such vast changes in ocean 
navigation as the placing of steam turbines in large 
steamers, notably the new Cunarders, which will 
undoubtedly be the largest, swiftest, and most 
powerful liners ever built up to their day. The 
— step on this path of p the author attri- 

utes to the building of the early Thornycroft 
aunch, the Miranda, at Chiswick. 

In regard to boilers, we find again the same 
characteristic of advancement through the tor- 
Pedo-boat, for it was in one of these little vessels 
that the example was set of placing water-tubc 
boilers in the ships of the Royal Navy. This, 
se eat was due to a foreign-built craft, the once 

ch-criticised ‘* No. 63,” constructed and engined 


same yard in Bristol, Rhode Island, from whenco 
the invincible ‘‘ cup defenders ” are now launched. 
An illustration of the boiler is given, because, 
as the author says, it was ‘‘the first successful 
water-tube boiler ever used in the British Navy.” 
The little 60-ft. boat, which was shipped to us 
from across the Atlantic in 1878, ‘‘ did all that was 
promised on her trials.” As there were subsequent 
mishaps, which were made the most of at the time 
by those whose prejudice or interest made them 
hostile to a foreign invention, it is perhaps worth 
quoting, even at this distance of time, what the 
then technical chief of the department under which 
the boat was ordered has to say on the incident :— 


That the boiler required careful watching by skilled 
persons was soon proved. The boat was accepted an 
removed to Portsmouth, with cautions that the contractor, 
Mr. George Dunell, should be informed when the trial 
was to be made. The sailors and engineers at Ports- 
mouth decided to try the ‘new-fangled thing’ themselves 
without giving notice; the upper part of the coil became 
overheated through defective circulation, and there was a 
rupture of the tube. 

During the quarter of a century that has elapsed 
since the American t came over, we have heard 
a good deal about water-tube boilers, and learnt 
something also. As Sir Nathaniel Barnaby says :— 
‘“*Mr. Thornycroft and Mr. Yarrow noted that 
their performances in the corresponding 60-ft. 
boats, built of steel, had been excelled in this (the 
Herreshoff) roughly-built, but exceedingly clever 
construction of wood and steel. Each of these 
engineers thereupon designed a water-tube boiler 
as an improvement on that of Mr. Herreshoff.” 
We described and illustrated the Herreshoff boat 
when it was brought to this country.* 

Sir Nathaniel Barnaby traces the progress of the 
water-tube boiler from this small beginning, and 
quotes a passage from ENcINEERING of July 22, 
1887, in which the future success of that type of 
steam - generator was foreshadowed. The hee 
incidents—the trials of the Belleville boiler in the 
Sharpshooter, and the ambitious experiment with 
the Puecdhd and Terrible, will be well within the 
recollection of nearly all our readers; but the 
earlier incidents in this great change in naval engi- 
neering — are worth repeating here for their 
historical interest. It may be added, as _illus- 
trating the improvement made by English engi- 
neers in this field of invention, that later the 
Herreshoff Company in America fitted Thornycroft 
boilers in boats they built, as mentioned by Sir 
Nathaniel Barnaby. 

The chapter on guns gives a brief interesting 
resumé of the progress in artillery from early days 
of the past century up to the present era. The 
subject of ‘‘rams, torpedoes, and torpedo-boats”’ 
is dealt with very briefly—and here we could have 
been glad of more discussion from one entitled to 
nage with authority. The same may be said of 
the chapter on armour. In dealing with the mer- 
cantile marine and steam speeds at sea, the author 
goes back to the earliest days of ocean steam navi- 
gation, and introduces a diagram which ingeniously 
shows the advances made in this field, both for 
mercantile and navy ships, up to the time of the 
Lucania and the Powerful respectively. The maxi- 
mum speed ever attained under sail is put down at 
14 knots for mercantile vessels, although H.M.S. 
Inconstant is said to have sailed 144 knots. The 
advances in steam propulsion are detailed in 
an extensive table, in which the vessels are 
grouped according to their speeds. On water- 
tight subdivision —a subject with which the 
name of the author should always be prominently 
identifi¢d—there is an instructive chapter ; and this 
is followed by another on model experiments ; a 
branch of naval science which Sir Nathaniel Barnaby 
did so much to foster during his term of office at 
the Admiralty. It is a subject in which one could 
wish he had written a whole book in place of a single 
chapter of twenty pages. The remaining part of 
the book deals with ‘‘ Co-operation in Naval De- 
velopment,” ‘‘ British Naval Panics,” and ‘‘ Private 
Ships in their Relation to Belligerents ;” subjects 
of which limits of space prevent us saying more than 
to advise our readers to turn to the book itself for 
the historical details given. 

It will be gathered from what we have said that 
the value of the book rests chiefly in its historical 
aspect. As the title indicates, it deals only with 
naval development during the last century. Events 
move so quickly in the engineering world at the 
present time that the passing of four or five years 


since an era has closed almost necessarily give any 
record of such an era an interest mainly historical. 
It need not on that account fail to be instructive ; 
and no one has had better opportunities for draw- 
ing useful lessons from the past than Sir Nathaniel 
Barnaby. 


Portland Cement. By A. C. Davis, F.C.S., &c. 1904. 
London: Offices of Zhe Stone Trades Journal, 
Tuts little volume contains a series of articles 
upon Portland cement, written originally by the 
author for publication in The Stone Trades Journal, 
and now collected in more permanent form. The 
author is practically engaged in the manufacture 
of cement, and is well informed in the subject on 


d| which he writes. From his introduction we learn 


that he regards with concern the rapid progress 
that has been made by foreign manufacturers, and 
that he is anxious to arouse all engaged in this 
industry at home to a proper sense of their duty, 
and to maintain British supremacy. This is a very 
worthy object, and we trust that this interesting 
account of modern methods of manufacture, and 
the useful instruction given on important details of 
practice may help towards the end the writer has 
in view. 

In addition to the discussion of the different 
processes in the manufacture of cement, the author 
gives a brief chapter on the ‘‘ Chemistry of Cement,” 
and enters pretty fully into the important ques- 
tion of testing, giving practical hints on the points 
requiring special care when tests are made. The 
final chapter contain a plea for a standard specifi- 
cation, and contains examples of specifications 
issued by various bodies and public authorities. 

The author's style is somewhat faulty, and his 
descriptions are often marred by very clumsy and 
cumbersome sentences; but the practical value of 
the articles to those engaged in the cement in- 
dustry amply justifies their re-issue in book form. 
The illustrations are numerous and excellent. 
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FRAME OF VAUCLAIN BALANCED LOCOMOTIVE. 
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THE VAUCLAIN 4-CYLINDER BALANCED 
COMPOUND LOCOMOTIVE AT ST. LOUIS. 


By H. W. Hansury, Assoc. M. Inst. C.E. 


SUPPLEMENTARY to our description of the Vauclain 
four-cylinder balanced compound for the Atchison, 
Topeka, and Santa Fé Railroad in No. 3 of our series 
on ‘‘The Locomotives at St. Louis,” which appeared in 
our issue of June 10 last, we are able this week to 
publish engravings of some of the most important 
details. Of these, Fig. 1, on our two-page plate, is 
the general elevation; Figs. 2 to 5, transverse sec- 
tons ; Figs. 6 to 10 show the cylinders ; Figs. 11 to 17, 
the low-pressure cylinders and details; Figs. 18 and 
19, the valves; Figs. 20 and 21, the driving axle; 
and Figs. 22 to 29, on the present page, the frames 
and frame details. 

In our previous article this locomotive and the 
principle upon which it was designed were dealt with 
at some length, so that a few of the leading particulars 
i conjunction with the engravings published in this 
issue will, we think, provide our ers with as much 
information as they require. 

We therefore give the following data :— 


Engine number we hin 507 
type ii a .. “* Atlantic” (4.4.2) 
» gauge so sa ak 4 ft. 84 in. 
High-pressure cylinders (two), 
diameter... = a sae 15 in. 
Low-pressure cylinders (two), 
diameter... on pas mae 25 ,, 
Piston valves (two), diameter... 15 ,, 
Diameter of coupled wheels 
(four) ove eee eee ee 79 ” 
Diameter of leading truck wheels 
(four) -. ui ae ae 344 ,, 
Diameter of trailing truck wheels 
(two) re asi as vine TO vv 
Material of wheel centres ae Cast steel 
Wheel-base of coupled wheels ... 82 in. 
Total wheel-base of engine 30 ft. 3 in. 
Boiler—type ........ —.... +~ Wagon top 
material eee — eee Steel. 
diameter outside first 
course .., vis 66 in 


220 Ib. per sq. in. 


working pressure 
se Charcoal iron. 


Tubes—material ... 

















Tubes—number of ne ual 273 
mi outside diameter of... 24 in. 
Rie length of ... B+ ne 18 ft. 10 in. 
Fire-box—material a bse Steel. 
re length of Sad de 107}¥ in. 
a width of ‘ne oa 66 in. 
Grate area ... ae es ne 49.5 sq. ft. 
Heating surface, in tubes ae 3016S, 
we ate fire-box ... 190 _ ,, 
de mt total ... 


ee 3206 —,, 
{ American ‘‘water-bottom,” 
carried on two four- 
(wheeled bogies. 

8500 U.S. gallons 
(7083 English galls.) 
»» coal capacity of .. About 10 tons 

Weight of engine in full working 
oulee Le - i eb 


Tender, type of 
Tender, water capacity of 


864 tons 


In concluding these particulars, we append the 
results obtained during a trial-run of an exactly similar 
engine, from which some idea of the capabilities of 
this class of compound can be formed :— 


Date of run, February 19, 1904. _ 

Train, Raymond-Whitcomb special. 

Dodge City to La Junta. 

Distance, 202.4 miles. 

Cars, nine Pullman. 

Weight of cars, 562 U.S. tons. 

Time on road, 4 hours 26 minutes. 

Delayed time, taking water, 14 minutes. 

Actual running time, 4 hours 12 minutes. 

Average speed, deducting stops, 48.2 miles. 

Coal consumed, 84 U.S. tons. 

Water consumed, 14,600 U.S. gallons. 

Water evaporated per pound of coal, 7.15 lb. 

Pounds of coal per 1000 ton-miles, including weight 
of engine and tender, 113.2. 

Grade, from level to 34 ft. per mile. 

Steam pressure (regular), 220 lb. per square inch. 

Elevation, 1450 ft. in 202.4 miles. 

Weather, foggy. Frosty rail for 50 miles ; last 30 miles 
heavy head wind. 


With regard to the foregoing results, it should be 
noted that they are ex in United States—not 
in British—tons and gallons. 

In conclusion, we have to thank the representative 
of the Baldwin Locomotive Works for most of the 
particulars here given, and also for the blue prints 

















from which our engravings have been prepared. A 
photograph of this Tosti appeared on the two- 
page engraving of our issue of June 10 last (Fig. 7). 








3-IN. FLAT TURRET-LATHE WITH CROSS- 
SLIDING HEAD. 

Since its inception, up to a few months ago, the 
Hartness flat turret-lathe, built by the Jones and 
Lamson Machine Company, of 97, Queen Victoria- 
street, E.C., has been made in one size only, intended 
to take stock for articles not exceeding 2} in. in 
diameter and 24 in. in length. The makers have now, 
however, put on the market a larger size, suitable for 
manufacturing machine parts up to 3 in. in diameter 
by 36 in. in length, and at the same time have effected 
some important improvements in the construction of 
their machines, rendering them suitable for ‘‘ chuck ” 
work, as well as for bar work. The principal altera- 
tion consists in giving a cross-traverse to the head, 
the amount being 6 in. in the larger sized machine, 
so that, with a suitable tool, chuck work up to 14 in. 
in diameter can be turned. A considerably greater 
traverse could, of course, be given to the head ata 
very slight additional cost, but the firm prefer to 
limit the diameter turned to something that the 
machine can operate on with full efficiency, rather 
than to increase its mere nominal capacity. 

The general arrangement of the machine is clear] 
shown in Fig. 1, page 404. A pan-bed is used, as will 
be seen, and this bed has a three-point bearing, being 
rigidly bolted to the pair of legs at the head of the 
machine, whilst the pair at the tail are fastened to 
the bed by a flexible connection. The usual cone- 
pulley is dispensed with, all the changes of speed 
requisite being provided by gearing running in oil. 
The headstock with the cover removed, showing the 
gears, is represented in Fig. 2, page 404. Nine changes 
of speed, including a reverse, are provided for. These 
changes are effected by clutches, and not by sliding 
the shafts, as is done in a motor-car. The whole nine 
are operated by two levers, each of which can take 
up three positions. 

The main spindle is mounted in split gun-metal 
bushes. These are turned taper externally, and ave 
pressed by springs into conical seats, so that any 
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possible wear is automatically compensated, and the 
spindle is never loose in its bearings. At the one end 
it is provided with the now well-known roller feed 
for the stock, and at the other end with an automatic 
chuck, both of these being quite similar in construc- 
tion to those used in the older machine. They are 
operated by one and the same lever, a single move- 
ment of which opens the chuck and simultaneously 
throws into action the roller-feed, which advances 
the bar being operated on through the chuck till 
it comes into contact with a swinging ‘‘ stock-stop” 
carried by the turret, thus making certain that in 
each successive operation the same length of bar pro- 
trudes from the chuck. The latter, by a reverse 
movement of the lever, is then closed, the roller-feed 
being put out of action by the same movement. It is 
unnecessary to use planished bars as the raw material, 
since both the chuck and the roller-feed are designed 
to work on common rolled bars, which may be round, 
hexagonal, or square. The cross movement of the 
head is fitted with ten adjustable stops, so that when 
once properly set for the work, the same traverse of the 
head may be repeated an indefinite number of times. 
To insure that the head shall always be brought back 
true to its zero position, a pair of hardened steel stops 
are provided, one secured to the bed of the machine, 
and the other carried by the turret. These are adjust- 
able for wear. 

The turret (Figs. 3 and 4) is similar in general de- 
sign to that used in the firm’s previous machines. As 
in them, the locking-pin, which prevents the turret ro- 
tating when taking a cut, is directly under the tool in 
use, so that any possible looseness at the pin is not 
magnified at the tool-point. The tool-holders are, 
however, new, though the tools used are of the same 
simple shapes as hitherto. In the previous machines 
the oil supplied to the cutting tools came through a 
pipe above the turret; now, the tool-holders are 

ollow, and the oil comes up through them, and 
passes out in a thick stream on to the tool, through 
an orifice near the topof the holder. In the second 
place, each turner-holder is arranged so that by the 
simple movement of a lever the one tool can 
turn to two different diameters, each of which 
is independently adjustable. Thus, if two diameters 
have to be turned on the same piece, this can be done 
with one tool, and the time lost in running the turret 
back to bring a second into position, as would other- 
wise be necessary, is saved. With a view to makin 

full use of this new feature the turret is now sence 
with twelve independent stops, any seven of which 
can be used for any one tool. Thus, if a piece had to 
be turned to seven different diameters, two could be 
obtained by means of the two possible positions of the 
tool in its holder, and the other five by traversing the 
sliding head of the lathe. The length turned to each 
diameter would be fixed by the positions of the seven 
stops, which it is possible to use with one tool. On 
the other hand, if desired, two stops could be used for 
each of the six tools carried by the tool-holder. An 
important feature about these stops is that the feed 
is not actually thrown out when the motion of the 
turret is arrested by a stop. A spring device is fitted, 
and when the resistance of the turret exceeds the 
limit set by this spring, the feed can yield, but 
the turret is still held against the stop by the 
full pressure of the spring. With a positive throw- 
out the turret tends to rebound a little; and if 
a sharp finish is required to a shoulder, it must 
be brought up again against the stop by hand. With 
the new system of a spring release, however, this 
is unnecessary, as the turret is held firmly against 
the stop till released by the attendant. The stops, it 
should be noted, can be used to arrest the motion of 
the turret either in moving up to the chuck or 
in the contrary direction. This is necessary, as in 
long work the cut should always be made with the 
turret moving away from the headstock. The rate of 
feed is adjustable from 10 to 120 revolutions per inch 
of traverse. 








THE HORNSBY VERTICAL OIL-ENGINE. 

WE recently had the opportunity of visiting at 
Grantham the works of Messrs. Richard Hornsby and 
Sons, Limited, and of seeing there two 80-brake-horse- 
power per em 2 vertical oil-engines of new design, 
direct coupled to dynamos, one of the engines being 
on test. A similar engine has already been supplied 
for ship- lighting, and the two we saw were repeat 
orders, almost ready for delivery. Engines of this 
type are being constructed by Messrs. Hornsby, both 
for land and marine work, up to 550 brake horse- 
power. In appearance they are very neat and com- 
»act, as will be seen on reference to the illustration, 

‘ig. 1, page 400. 

The space occupied by the engine and dynamo as 
illustrated is 12 ft. long by 5 ft. 9in. wide and 6 ft. 6 in. 
high. The engine alone is 8 ft. by 5 ft. 9 in. by 
6 ft. 6in. The weight of engine and dynamo is just 
over 9 tons, and of engine and fly-wheel 7 tons. The 
engine develops 13 brake horse-power per ton when 
using refined oil, and we understand that high-speed 





marine engines are being constructed by the firm where 
reduction of weight has received special considera- 
tion, and where the brake horse-power per ton is 
nearly double the above figure. Our illustrations 
show a photographic view (Fig. 1) of the engine and 
dynamo, a transverse section (Fig. 2), and a longitu- 
dinal section (Fig. 3); the two latter on page 401. 

Particulars of the installation are as follow :—The 
coupled dynamos are compound-wound multipolar, 
with an output of, in one case, 500 amperes at 105 
volts, and in the other 600 amperes at 85 volts, with 
a speed in both cases of 400 revolutions. The engines 
are inclosed, and have the bed-plate and columns of 
cast iron. Thecylinders are 12in. in diameter with a 
12-in. stroke, and are made in one casting, with large 
cleaning-doors to the water-spaces. The air and 
exhaust valves are in the top cover, which is also 
water-jacketed. 

The crank-shaft is of forged steel, supported by four 
bearings, the one next to the dynamo artes of extra 
length. The brasses are lined with high-grade white 
metal, and are arranged so that the bottom half can 
be removed without lifting the shaft. 

Lubrication is by oil under pressure, and is supplied 
to the main bearings of the crank-shaft, to both ends of 
the connecting-rod, and to the skew gearing which 
drives the cam-shaft. For this purpose a valveless 
pump A, Figs. 2 and 3, driven by an eccentric on the 
crank-shaft, draws its supply through an outside filter 
from the well formed in i crank-race, and forces it 
into the main bearings, and thence through holes 
drilled up the shaft to the crank-pins, and by pipes 
from the crank-pin end to the small end bearings of the 
connecting-rods. The pistons are of cast iron, and 
are splash lubricated. The oil, after passing through 
the various bearings, is collected in the crank-race, 
and is used over and over again, being filtered each 
time, so that the amount required to make up for loss 
is exceedingly small. The valves and oil-fuel pumps 
are actuated by cams mounted on a longitudinal shaft 
B, Fig. 2. This shaft and the governor are driven 
from the engine crank-shaft through a counter-shaft 
and two sets of skew gears C, Fig. 3. 

The well-known and distinctive feature of the 
Hornsby oil-engine appears in the arrangements of 
the vaporiser D, Fig. 2. This, which is always in 
direct communication with the cylinder, consists of a 
cast-iron bottle-shaped vessel, with the neck joined to 
the cylinder. The end is unjacketed, and therefore 
becomes hot by the heat of the explosion. The oil is 
injected into this part by a small force-pump on the 
suction stroke of the piston, and is quickly converted 
into vapour. On the return stroke the approximately 
pure air in the cylinder is forced into the vaporiser 
through the narrow aperture of the neck. As the 
piston approaches the end of the compression-stroke, 
the proportion of air to vapour continually increases, and 
at a certain point the mixture is in the exact propor- 
tion required for explosion. This point is so arranged 
that ignition takes place at. the end of the stroke. 
With —_y proportioned vaporisers any kind of oil 
or spirit can be used. 

The governor is of the Hartnell type and regulates 
the speed by varying the stroke of the oil-pumps by 
moving the radius-rods attached to the pump plungers 
up or down the curve of quadrant levers. These levers 
are actuated from the air-valve rods—a patented device, 
of which we give a diagrammatic sketch in Fig. 4, page 
401. The mechanism of this arrangement is there so 
clearly shown that we do not think it requires any 
further description. The governor may be seen at E, 
while the quadrant lever, the pump, and the cam- 
shaft are respectively shown at F, G, and B. A 
8 er gear is also fitted, so that the revolutions of 
the engine can be varied 5 per cent. above or below 
the normal. 

The water which circulates through the jackets of 
the cylinders, top covers, and a portion of the vapo- 
risers is kept in motion by a plunger pump driven 
from the cam-shaft. This pump is shown at I, Fig. 2. 

The engine has been tested on Scotch, Texan, and 
Russian oils, particulars of which tests have been 
—— to us by the makers and are given in the 
tables annexed, From these it will be seen that 0.79 lb. 
of Scotch gas or shale oil was used per brake horse- 
power per hour, and 1.15 lb. of Texan liquid fuel oil 
per kilowatt per hour, being equal to 0.31d. per kilo- 
watt per hour with fuel at 24d: per gallon, while with 
refined Russian oil 0.97 lb. was used per kilowatt- 
hour, which, with a dynamo efficiency of 90 per cent., 
gives 0.65 lb. per brake horse-power per hour at a cost 
of 0.354d. per brake horse-power, or 0.528d. per 
kilowatt-hour, with oil at 44d. per gallon. The load 
developed with this latter oil was 67.68 kilowatts, 
or, with the above dynamo efficiency, 100.6 brake 
horse-power. The indicator diagrams, Figs. 5, 6, and 7, 
on page 401, show that the compression ranges from 
84 lb. with Texan and 106 Ib. with Scotch, to 140 lb. 
per square inch with refined Russian oil. 

These results speak for themselves. They are the 
outcome of continual experiment and progress, and 
show the great development made in the Hornsb 
engine. The high compression now used has probably 


Y | duction. 





much to do with these advanced results. It may be 
remembered that not very long ago an eminent autho- 
me expressed the opinion ‘‘ that this type of engine 
will always be feces oe heavy and large for the powe: 
developed, as it would be difficult to see how greater 
average pressures can be obtained, or how great 
economies are to be expected by reason of any modi. 
fications of the type.” When that statement was made, 
the best engine used 0.97 lb. of refined Russian oil per 
brake horse-power, and the effective mean pressure as 
shown by the indicator diagram was 29 lb. per square 
inch, and the compression 50 lb. per square inch, while 
the relation of power to weight was 4 brake horse 
a per ton. As shown above, the consumption has 
n lowered from 0.97 lb. to 0.65 lb.—a reduction of 
33 per cent.; while the compression has been raise: 
from 50 lb. per square inch to 140 lb., wd 13 brake 
horse-power is now given per ton in place of four. 


TABLE I. — Summary of 12 Hours’ Trial on 80-Brake- 
Horse-Power Three-Cylinder Vertical Oil-Engine, on 
Brake, using Scotch Gas Oil. 


Mean speed of engine... 
»» brake horse-power _... me 
», consumption — pounds of oil 
used per hour on jib oct 
Mean consumption—pounds of oil 
used per brake horse-power per 
hour... ae ad _ az 
Mean circulating water used in 
pounds per hour __... oir ms 
Mean temperature of circulating 
water—inlet ... = oe ... 62.1 deg. Fahr. 
Mean temperature of circulating 
water—outlet te ie mm - eS 
Mean temperature of exhaust gases 747 ~ 
shop ... <i pea 


p.m. 


396.5 r. 
76.8 


” ” 


TabLe IIl.—Summary of Six Hours’ Trial on 80-Brake- 
Horse-Power Three-Cylinder Vertical Oil-Engine, with 
Compound-Wound Dynamo, using Texan Oil. 

Mean speed of engine... ... 393.8 r.p.m. 

( 8+ volts 

602 amperes 

| 50.568 kw. 

_ 67.76 FE H.-P. 

Brake load, based on dynamo effi- 
ciency of 90 per cent. us are 

Mean consumption—pounds of oil 
used per hour as i ae 

Mean consumption—pounds of oil 
used per kilowatt hour _... a 

Mean consumption—pounds of oil 
used per electrical horse - power 
per hour aoe ae i 

Mean consumption—pounds of oil 
used per brake horse-power per hour 

Mean temperature of circulating 
water—inlet ... a ue be 

Mean temperature of circulating 
water—outlet wad ee: . 

Mean temperature of exhaust gases 

Mean circulating water used in 
pounds perhour ... we 

Mean temperature of shop ... 

Calorific value of oil em a 

Thermal efficiency of engine on 
brake horse-power ... ss ... 17.5 per cent. 

Loss in water-jacket ... ss ..- 45.0 a 

Loss in exhaust gases and radiation 37.5 __,, 


100 ’ 


TaBLe III.— Summary of a Trial on above Three- 
Cylinder Vertical Oil-Engine, with Compownd-Wound 
Dynamo, using Refined Russian Oil. 

Mean speed of engine... 
° { 6 
Electrical load ... 1 90.584 


Brake load based on dynamo effi- 

ciency of 90 per cent. ae aw 
Consumption of oil per kilowatt-hour 
= electrical horse- 


Electrical load ... 


7.29 
58.03 


1,15 


0.85 
0.77 
53.7 deg. Fahr. 


94.9 deg. Fahr. 
727.3 deg. Fahr. 


12,000 
... 57 deg. Fahr. 
. 19,000 B.T.U. 


394 r.p.m. 
57.6 kw. 
K.H.-P. 


100.6 
0.97 lb. 


power hour ... an ue ; 0.723 1b. 
Consumption per brake horse-power 
our es box i‘ ua 0.65 ,, 

It will be seen from Fig. 1 that the engine is all 
enclosed, and has been designed to occupy as small a 
space as possible. When running it is remarkably 
free from vibration. 

It is manufactured by Messrs. R. Hornsby and 
Sons, Limited, of Grantham. 








Frencu Coat Propuction.—The extraction of coal in 
France has increased during the last twenty-five years, 
but in rather a languid fashion. In 1904 the production 
actually had a set-back of 379,531 tons, the extraction 
for the twelve months having been 33,838,130 tons, as 
compared with 34,217,661 tons in 1903. Of the decline 
of 379,531 tons observable in last bape output 224,289 
tons resulted from the working of the second half of the 
year, in which the extraction amounted to 17,095,630 tons, 
as compared with 17,319,919 tons. Coal-mining acquired 
a considerable development in the North of France during 
the Second French Empire ; but in other French mining 
districts a good deal of stagnation still prevails. In the 
north of France many companies have been sinking 
additional pits of late, and this will tell upon future pro- 
Still, the fact remains that the French, as & 
people, do not take very kindly to coal-mining. 











ENGINEERING. 





407 








Marcil 31, 1905. ] 


ALLEN AND DAVY’S METAL-MIXER. 


TE metal-mixer we illustrate on page 412 has just 
been built by Messrs.. Davy Brothers, Limited, of 
Shetlield, for the Ebbw Vale Steel Company, under 
the patent of Colonel Charles Allen and Mr. Charles 
Davy. The illustration is from a photograph of the 
mixer erected in the makers’ works. 

This mixer is capable of holding 750 tons of metal, 
its large capacity being required for the very exten- 
sive additions that are being made to the company’s 
steel plant, and it will, moreover, serve as a reservoir 
for the week-end make. 

The body of the mixer is formed of a double thick- 
ness of steel plating supported at each end on two 
circular massive steel rockers of box section. These 
rockers are machined on the underside, and rest on 
turned-steel rollers, 4 ft. 6 in. in diameter. The 
rollers are mounted on bearings in cast-steel girders. 
The bottom of the mixer is stiffened by a number of 
rolled-steel joists, 24 in. deep, in order to prevent any 
tendency to bulge due to the weight of the metal, and 
the top is held together by four 6-in. tie-bolts. The 
ends are coned, the cones terminating in heavy cast- 
steel rings machined on the face. 

Port ends are provided for gas-firing, so as to main- 
tain the temperature of the metal, the port ends being 
mounted on wheels, so that they can be easily moved 
back when required. 

The tilting of the mixer is effected by two large 
hydraulic cylinders mounted on trunnions, and of 
sufficient stroke to completely empty the mixer when 
required, the pouring spout being on the opposite side. 

This mixer will have an acid lining, and consequently 
no side doors are required. It is of much more sub- 
stantial construction than is actually requisite for 
strength ; but stiffness of structure very much favours 
the life of the lining, and the movement in tilting is 
found to be very smooth and free from vibration. 

In any steel works having blast-furnaces the use of 
a mixer greatly cheapens the manufacture of the steel, 
besides improving and equalising its quality, and this 
type of gas-fired metal-mixer possesses the convenience 
that the metal, as received from the blast-furnace, can 
be retained in its molten condition for an indefinite 
period, the gas-firing being easily regulated to replace 
any lost heat, or to increase the temperature if re- 
quired. 

A large number of mixers are now being made by 
Messrs. Davy Brothers, the installations in many 
cases comprising the whole plant required, from the 
blast-furnace to the steel furnace. he more usual 
capacities are 150 tons, 200 tons, and 250 tons; but 
another mixer of 500 tons capacity has also just been 
completed. 

For basic steel, doors are provided both on the sides 
of the body of the mixer and on the cone ends, so as 
to make the whole of the lining easily accessible for 
inspection and fettling. One extra large door is some- 
times provided for charging heavy lumps of scrap. 
When much melting of scrap and deoxidising is to be 
done in the mixer, the port ends are made larger than 
in the present case, so that work can be carried out at 
a higher temperature. In these cases the cone ends 
of the mixer and the port ends are provided with 
cooling-blocks, and the port ends are fitted with 
hydraulic draw-back gear. 

As showing that the development of the manufac- 
ture of steel in this direction is very general, it is, we 
think, of interest to state that Messrs. Davy Brothers 
have at present in hand a mixer of 150 tons capacity 
for a steel works in China. 








_Tue Paa@nix Dynamo: ErratuM.—In our descrip- 
tion last week of the Phoenix dynamo, we mentioned 
(col. 3, page 376) that when running as a motor its speed 
could be regulated from 350 to 900 revolutions per minute 
by altering the brush position, whereas the regulation 
was really effected by altering the resistance in the shunt- 
field circuit, the field being weakened until the motor ran 
— revolutions before any signs of sparking were 
evident. 





AMERICAN STEEL-Makinc.—The total 
open-hearth steel ingots and castings in the 
last year was 5,907,666 tons, as compared with 5,829,911 
tons in 1903, 5,687,729 tons in 1902, and 4,656,309 tons in 
1901. It will be seen that last year’s total exceeded the 
record, and that the increase in production in three years 
was 1,251,357 tons. Pennsylvania figured in last year’s 
production for 4,306,498 tons, as compared with 4,442,732 
tons in 1903, 4,375,364 tons in 1902, and 3,594,763 tons in 
1901, rhe production of Ohio was 480,406 tons, as com- 
pared with 369,349 tons in 1903, 278,854 tons in 1902, and 
184,943 tons in 1901. The production of open-hearth 
steel by the basic process last year was 5,106,367 tons, 
and by the acid process 801,299 tons. The corresponding 
Proportions in 1903 were :—Basic process, 4,734,913 tons ; 
acid process, 1,094,998 tons. The open-hearth steel made 
in the United States last year was produced by 115 works 
lal 16 States—viz., Massachusetts, Connecticut, Rhode 

sland, New York, New Jersey, Pennsylvania, Maryland, 
llinois, Wisconsin, 


ae of 


Tennessee, Alabama, Ohio, Indiana, 
lorado, and California, 


Missouri, Cx 





LAUNCHES AND TRIAL TRIPS. 


On Tuesday, the 2Ist inst., the launch took place from 
| the yard of the Northumberland Shipbuilding Company, 
| Limited, Howdon-on-Tyne, of the steamer Othello, built 


| to the order of Messrs. C. T. Bowring and Co., Limited, | 


| T.iverpool. The steamer is 353 ft. long, 47 ft. 3 in. 
beam, and 28 ft. 3? in. deep. The machinery will be 
|supplied by the Wallsend Slipway and Engineering 
| Company, Limited, and will consist of engines with cy- 
linders 24 in., 40 in., and 66 in. in diameter, with a 48-in. 
| stroke; and three large steel boilers, 13 ft. 9 in. by 
| 10 ft. 6 in., supplying steam at 180 1b. working pressure. 
|The steamer will carry about 6150 tons loaded, and is 


| expected to steam at about 10 knots. 





On Tuesday, the 21st inst., Messrs. Ropner and Son, 
Stockton-on-Tees, launched from theiryard thesteel screw 
steamer Burnby. Her dimensions are :—Length, 337 ft. ; 
breadth, 48 ft.; depth, 28 ft. 5 in. She has n 
built to the order of Messrs. R. Ropner and Co., West 
Hartlepool. Her engines will be of the triple-expansion 
type, built by Messrs. Blair and Co., Limited. They will 
develop about 1400 indicated horse-power, steam being 
supplied by two main boilers at a working pressure of 
180 lb. per square inch. 





Messrs. W. Doxford and Sons, Limited, of Pallion, 
launched on Tuesday, the 2ist inst., another large turret 
steamer, the Torrington, built to the order of Messrs. 
W. J. Tatem and Co., Cardiff. The vessel is a duplicate 
of the s.s. Wellington, which left the works a month ago 
for the same firm. The length of the Torrington is 390 ft.; 
the breadth, 55 ft.; and the moulded depth, 30 ft. The 
engines and boilers are supplied by Messrs. Doxford. 
The vessel is classed with the British Corporation 
Registry. 





On Wednesday, the 22nd inst., there was launched 
from the yard of the Tyne Iron Shipbuilding Company, 
Limited, Willington Quay, a steel screw steamer, the 
Taurus, built to the order of Mr. Wilhelmsen, of 
Orsnoes, near Tonsberg, Norway. Her dimensions are 
as follow:—Length, 355 ft.; breadth, 50 ft.; depth, 
mouided, 30 ft. 6 in.; to class 100 A 1 at Lloyd’s. he 
engines, which are to be supplied by Messrs. Blair and 
Co., Limited, of Stockton-on-Tees, are of the triple-ex- 
pansion type, having cylinders 25 in., 42 in., and 68 in. 
in diameter, with a 45-in. stroke, supplied with steam 
at a pressure of 180 lb. 


A steel screw coasting steamer, the Haller, built to 
the order of Messrs. G. R. Haller, Limited, of Hull, 
was launched from the shipbuilding yard of Mr. William 
Walker, at Maryport, on Wednesday, the 22nd inst. 
Her dimensions are:—Length between perpendiculars, 
159 ft.; breadth, 24 ft. 9 in.; depth, moulded, 11 ft. 9 in. 
The dead-weight carrying capacity is about 570 tons. The 
vessel will be towed to the Clyde to receive her machinery, 
which is being constructed by Messrs. McKie and Baxter, 
of Govan, Glasgow. The engines are compound, having 
cylinders 18 in. and 40 in. in diameter with a 30-in. stroke, 
steam being supplied by one large boiler tested to 130 Ib. 
water pressure. 





On Thursday, the 23rd inst., there was launched from 
the shipbuilding yard of Messrs. David and William Hen- 
derson and Co., Limited, Partick, Glasgow, the Crown of 
Castile, a steel screw steamer of the following dimen- 
sions :—Length over all, 400 ft.; breadth, 53 ft. 24 in.; 
depth, moulded, 28 ft. 4in.; which they have constructed 
to the order of Messrs. Prentice, Service, and Henderson. 
Glasgow, to class 100 Al in Lloyd’s Registry three-deck 
rule. Her gross tonnage is about 4400 tons. The ma- 
chinery, which has also been constructed by Messrs. 
Henderson, consists of a set of triple expansion engines, 
having cylinders 27 in., 46 in., and 76 in. in diameter, 
with a 48-in. stroke, and four single-ended boilers work- 
ing ata pressure of 180 lb. per square inch. 








| Messrs. Workman, Clark, and Co., Limited, Belfast, 
| successfully launched, on Thursday, the 23rd inst., from 


hold. 





The s.s. Benue, which has been built by Messrs. Swan, 
Hunter, and Wigham-Richardson, Limited, Wallsend- 
on-Tyne, for Messrs. Elder, Dempster, and Co. for their 
West African trade from Liverpool, was taken out to 
sea on Monday, the 27th inst., for her trial trip. The 
vessel is of the following leading dimensions :—Length 
| over all, 362 ft.; beam, extreme, 48 ft. 3 in.; and depth, 
moulded, 32 ft. to shelter deck. The vessel carries a 
dead-weight cargo of about 4780 tons on a draught of 
21 ft. 14in. The machinery has been constructed by the 
Wallsend Slipway Company, Limited, and consists of a 
|set of triple-expansion engines, having cylinders 25 in., 
41. in., and 68 in. in diameter with a 48 in. stroke, steam 
being supplied by three large single-ended boilers work- 
ing at 180 lb. pressure, and fitted with Howden’s forced 
draught. On the trial trip a speed of 12? knots was 
attained on the measured mile. Over a trial of six hours’ 
duration the average speed was over 12 knots. 


7 ft. 3in. in length by 21 ft. beam by 11 ft. depth of 


The twin-screw steamer Caledonia, built by Messrs. 
David and William Henderson and Co., Limited, 
Partick, Glasgow, for the Anchor Line (Henderson 
Brothers), Limited, has lately undergone a series of —_ 
trials on the Firth of Clyde, the results of which have 
| given entire satisfaction to the builders and owners. The 
| speed attained was nearly 19 knots. The Caledonia is 
|for passenger trade between Glasgow and New York. 
|Her dimensions are the following :—Length, 515 ft. ; 

breadth, 58 ft. ; and depth, cnpliel, 36 ft. Gin. ; with a 
| gross tonnage of about 9300 tons. Accommodation is pro- 

vided for 250 first-class passengers, 400 second-class, and 
800 third-class. The machinery, which has also been con- 
structed by the builders, consists of two sets of triple- 
expansion engines, having cylinders 31in., 514 in., and 
| 85 in. in diameter, with a stroke of 4 ft. 6 in. he steam 
is supplied by four double-ended boilers and four single- 
og boilers working at a pressure of 180 1b. per square 
inch. 








The cruiser Devonshire, in her 30-hours’ trial in the 
Channel, at one-fifth power, attained an average speed of 
13.07 knots ; the steam pressure in the boilers was 159 Ib. 
per square inch ; vacuum—25.2 starboard, 23.8 port; re- 
volutions—83.8 starboard, 83.4 port ; water consumption 
for the main engine per indicated horse-power, 16.95 in. ; 
for all purposes, 21.4 in.; coal consumption, about 2 Ib, 
per indicated horse-power per hour; indicated horse- 
power, 4533. 








Tae Institution or Civin ENerInrers: STupeEnts’ 
MEETING.—A meeting of students of the Institution of 
Civil Engineers was held at the Institution on Friday 
evening, the 24th inst., Mr. F. Shelford, B.Sc., M. Inst. 
C.E., occupying the chair, when the following two papers 
were read :—‘*The Wanki to Victoria Falls Section: 
Victoria Falls Railway,” by Mr. C. T. Gardner, Stud. 
Inst. C.E., and ‘‘ Design of a Double-Line Plate-Girder 
Railway Bridge,” by Mr. H. 8. Coppock, Stud. Inst, 
C.E. The reading of the papers was followed by a dis- 
n which Messrs. H. O. H. Etheridge, A. E. 
R. B. Dunwoody, H. W. FitzSimons, H. A. 
. Geen, L. T. Grace, 8. M. Udale, and 
G. T. Adams, Studs. Inst. C.E., took part. 


HomersHaw’s “‘ Qoick-Start” Luspricator-Box.—We 
have received from Messrs. Thwaites Brothers, Limited, 
Vulcan Iron Works, Bradford, a compact form of appa- 
ratus which they term a “ quick-start” lubricator-box. 
It consists of a horizontal cast gun-metal box about 
10 in. long by 24 in. wide by 24 in. deep, having a 
gun-metal hinged lid. The bottom of this box is 
cast so as to form a series of small orifices, from 
| which tubes can be led to different parts of the 
jengine or the machine which the lubricator serves; 
'for instance, one orifice leads to the slide, another 
|to the crank-pin, another to the eccentrics, and so on ; 
the name of each part lubricated being stamped on the 
| inside of the lid of the box immediately above its respec- 
| tive orifice. In the actual apparatus to which we allude 


F. 





Jnited States | 


‘their North Yard, the steamer Zent, built by them for | there are eight orifices, but the length of the box can, of 
| Messrs. Elders and Fyffes (Shipping), Limited, of London. | course, be varied to suit a greater or less number of lubri- 
|The Zent, like her sister-shp the Pacuare, which was | cating pipes. Horizontally above the orifices, and between 
|launched a few days ago, is 385 ft. long, and has been | them and the bottom of the box, there runs a spindle, 
| specially designed to assist in the rapidly-extending fruit | which forms what may be called the plug of a long 
trade between the West Indies and this country. Like | multiple cock, with eight passages through it in_ its 
her sister-ship, the Zent will be propelled by a set of | length, each passage corresponding to one of the orifices 
triple-expansion engines, the steam being supplied by | before-mentioned. This long spindle is supported in a 
four steel multitubular boilers. These have = con- | boss at one end, while at the other end it passes through 
|structed by the builders at their engine and boiler | % stuffing-box, and has a small lever placed on it. By 
works, | means of this lever the spindle can be turned, and all 
| the apertures from the box can thereby be opened or 


The Ailsa Shipbuilding Company, Limited, launched closed simultaneously as required, and the oil supply cut 


Ls ; ff without the removal of the wicks. From above each 
from their Ayr yard on Friday, the 24th inst., the steel | Ou “/"2° bo bo ass tube i 
screw steamer Senga, built for Ayrshire owners. The opening in the bottom of the box, a brass tube is brought 


vessel is inexcess of Lloyd’s highest class, having special | up to within about 4in. from the top, and there take the 





strengthening for loading aground. Engines of the com- 
und surface-condensing type are being supplied by 


Works, Irvine. 








On Saturday, the 25th inst., there was launched from 
| the shipyard of Messrs. Cochrane and Sons, shipbuilders, 
| Selby, a steel screw trawler, which has been built to the 
order of the Great Central Co-operative Engineering and 

Ship-Repairing Company, Limited, of Grimsby, who will 
| fit powerful engines, so thata high rate of speed can be 
jattained. The principal dimensions of the vessel are 


fessrs. Renfrew Brothers and Co., Harbour Engine | of clips for the ends of the lubricating-pipes, and each 


|small hand-lever at the en 


} 


| out of action 


wicks which syphon the oil to the various pipes below. 
| Under each orifice the casting which forms the body of 
| the box is extended for about 1 in., so as to form a series 
pipe can be detached independently of the others. The 
of the spindle is marked, so 
as to show at a glance whether the lubricator is in or 
We understand that it is not the inten- 
tion of Messrs. Thwaites Brothers, Limited, to make 
these boxes for sale, but to make an arrangement whereby 
users can obtain the right of making and fitting as many 
as they please, during the life of the patent, for a merely 
nominal consideration. 
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PLAN AT C.C. 


on CL, of Sigel Rib . 


Fig.54&? 
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ie Z ¢4 PLAN 
PLAN AT HH. Von *” at NN. 
As promised in our article in connection with the 


Exe bridge in last week’s issue, page 380 ante, we 
now jublish further details of this interesting struc- 
ture, which was opened on Wednesday last. The 
bridye, as already described, is of the three-hinged 
arched type, with a span of 150 ft. We have already 
given general drawings and details of the main ribs of 
the vidge, and now publish details of the cross- 
Section, with the roadway, &c. 





AND MR. CUTHBERT A. BRERETON, 


, Coke Breexe Concrete 
Fig.37. Drwarf Wall, 
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Fig. 37 shows the cross. girders and transverse bracing 
| and also the details of construction of the roadway an 
footpath, the former being carried on troughing filled 
|in with breeze-concrete and made Qi! with asphalte 
|and jarrah paving. Figs. 38 to 41 on the opposite 
show further details of the transverse bracing and of the 
| cross-girders and troughing for the roadway. A detail 
of the connection of the cross-girders to the columns 
,is shown in Figs. 42 and 43. Figs. 44 and 45 show 
details of the lateral wind bracing referred to in our 
previous article. This consists of angle-bar bracing, 
|5in. by 5in. by 4in., riveted to the bottom flanges 
| of the main ribs near the abutments. The details of 
| connections are clearly illustrated in Fig. 45. The 
| braeing has been introduced here perhaps more be- 
| cause of ible stresses due to impact of bodies 
| floating with the floods under the bridge, rather than 
for wind effects. Figs. 46 to 48 show in detail the 
bed-plates which take the thrust of the main ribs ; 
| these are of cast iron, the metal being 24 in. thick 
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throughout. 
secured by l-in. diameter set-screws, as shown in 


The collars for receiving the pins are 


Fig. 47. The bed-plates are bolted down to the 
granite bedstones by 2-in. diameter Lewis bolts. 
Figs. 49 to 54 show the attachment of the cast-iron 
fascia and parapet to the end columns. The arrange- 
ment acoptel for the movement of the bridge at the 
abutments, due to changes of temperature and vibra- 
tion, is clearly shown in these figures, and was de- 
scribed in our previous article. 

Weare indebted to Sir John Wolfe Barry and Mr. 
C. A. Brereton for permission to reproduce drawings 
of this bridge. 








THE PADDINGTON ELECTRICITY 
EXHIBITION. 

ALMOST simultaneously with the County of London 
Electric Supply Company’s Exhibition, noticed in our 
last issue, the Metropolitan Electric Supply Company 
are holding a somewhat similar Exhibition in the Queen’s- 
road Baths, Bayswater, W. The object of all these ex- 
hibitions is the education of the public to the advantages, 
of electricity for lighting, heating, and power purposes 
with the concurrent benefit to the supply company of a 
better load-factor, and, conerquentiz, reduced cort of 
generation. The catalogue of the Paddington Exhibition 
serves the dcuble pur of a detailed guide to the 
exhibits and an attractive means of arousing the interest 
of prospective consumers in the company’s unde taking, 
containing as it does illustrations of anu of the large 
generators at Willesden and details of the free-wirin 
system and of the facilities for the hire or purchase o' 
motors, fans, and other plant. There are al ther forty 
stands in the Exhibition, but we noticed little that was 
new amongst the ap tus displayed. The heaviest 
machinery is shown by Messrs. Babcock and Wilcox, 
who, in addition to models of their boiler, mecha- 
nical stoker and water-softening plant, have on view 
a full-sized portion of a Hunt’s bucket-conveyor, erected 
complete with motor-driven pawl driving-gear. 

On the next stand the Hardy Pick Company, of Shef- 
field, are showing a magnetic separator in operation. A 
slightly inclined rotating wooden cylinder, open at both 
endg, is fitted with a number of electromagnets, the poles 
of which are flush with the inner face of the barrel. These 
pick up any iron or steel in the material being treated and 
carry it round to the highest part of the barrel, when the 
magnets are automatically demagnetised, and the iron 
drops off into a shoot, down which it slides away. 
Messrs. Elliott Brothers, of Lewisham, 8.E., exhibit a 
fine collection of instruments, resistances, shunts, &c. 
Their pattern of potentiometer with reflecting galvano- 
meter, and all necessary apparatus, is shown, as well as 
various indicating, recording, and testing instruments. 

The British Westinghouse Company are also showin 
ammeters, wattmeters, and voltmeters for switchboar 
use. A power-factor indicator for both forward and re- 
verse current and a synchroniser are shown, besides 
various motors, a Cooper-Hewitt lamp and a 3000-am- 

re circuit-breaker. The Morris-Hawkins Electrical 

mpany have on view several continuous current motors 
and a small motor generator set. Motors and dynamos 
of the smallest sizes, both direct current and alternating 
current, are to be seen on the stand of the pto Com- 
pany, of Bermondsey-street, 8.E. This firm manufactures 
onions down to sizes of fractions of a horse-power for 
battery-charging, driving dental drills, sewing-machines, 


d| &c., and fits them with ring lubrication and other details as 


carefully as is done in the larger sizes. Small single-phase 
induction motors are shown in which the starting coils are 
held in circuit by means of a bell-push, the main switch 
being of the tumbler form ; and repulsion motors with large 
starting torque, and for which a specially charac- 
teristic is claimed, are also on view. ‘The Metropolitan 
Electric Supply Company themselves occupy a large 
stand, on which can be seen four 50-kilowatt high-tension 
transformers supplying the whole of the current in the 
Exhibition. These are, of course, safely screened from 
the reach of visitors, but elsewhere on the stand a great 
variety of motor-driven machinery is installed and several 
switchboards are erected. The Langdon-Davies Motor 
Company have several machines driven by their single- 
phase motors, of which parts are exposed for examination. 
An ingenious device for preventing damage to the trolley- 

le, should it leave the wire, is shown by the Hawley 
Patent Trolley-Arrester Company, of Liv In the 
head of the = is a switch normally held open by the 
pressure of the trolley on the wire. Should the trolley 
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jump the wire, the switch closes, and excites an electro- 
magnet, whereby a catch is released and the trolley-pole 
at once lowered about 2 ft, by a cord passing round a 
spring-driven drum. The pole is held in this position 
until readjusted by the conductor. The device dves not 
in any way affect the ability of the trolley-pole to follow 
the deviations of the wire, as the pole can swing at right 
angles to the car, to take current from a side wire if neces- 
sary. We were informed that this trolley-arrester is 
working successfully on the Liverpool, Manchester, and 
Oldham tramway systems. Lamps and fittings are shown 
by many exhibitors, amongst whom may mentioned 
Messrs. Veritys, Limited ; the National Telephone Com- 
pany have a large collection of telephone instruments on 
view, including some very handy domestic sets; and as 
a side show there is an hourly lecture on radium, at which 
can be seen Sir W. Crooke’s spinthariscopes. The band 
of the Grenadier Guards plays at intervals throughout 
the day. The Exhibition will close on April 8. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

G Pig-Iron Market.—A dull tone characterised 
the dealings in the pig-iron market in the early part of 
the day on Thursday, but business was fairly active, fully 
15,000 tons of Cleveland warrants being dealt in down to 
493. 3d. cash and 49s, 6d. one month—a loss of 1d. on the 
previous day’s closing prices. In the afternoon the 
market developed weakness, and Cleveland warrants de- 
clined 4d. further to 48s. 11d. cash buyers, and 493, 2d. one 
month. The announcement by a London professional paper 
of an advance of 25 cents in the price of American iron had 
a firming effect on the local market on Friday fore- 
noon. Cleveland warrants recovered 2d. of the previous 
day’s loss, a moderate business—estimated at 12,000 tons 
—being done up to 49s, cash, 49s. 2d. one month, and 
from 49a, 3d. to 493. 4d. three months. The improvement 
was not maintained in the afternoon, when Cleveland 
warrants eased off 1d. to 48s. 11d. cash. Forward iron 
opened at 493. 2d. one month, dropped to 49s. 14d., 
and closed at 493. 3d., and there was also dealing 
at 49s. 4d. three months. The turnover was 8000 
tons. Monday’s pig-iron market was firm in_ tone, 
and a small business in Cleveland warrants, estimated 
at 6500 tons, was dealt in at an advance of 2d. per ton. 
Cash iron opened at 493. 0}d., and advanced to 493. 2d., 
while forward warrants improved from 49s. 3d. to 
49s. 44d. one month. One lot of three months iron 
changed hands at 493. 5d. In the afternoon the market 
went flat on London advices, and Cleveland iron 
declined 14d. at 49. 0}d. cash and 493. 34d. one month. 
Included in the turnover of 6000 tons was one lot 
at 49s. 4d. two months. On Tuesday morning the 
tone of the market was steady, and Cleveland war- 
rants were done to about 493. 04d. cash and 49s. 34d. 
one month. ‘The turnover was small, and amounted 
to 7000 tons. In the afternoon prices were inclined to 
harden, and Cleveland warrants, gaining $d., were done 
at 493. 1d. cash and 49s. 4d. one month. The dealings 
were only some 3000 tons, and all were Cleveland warrants. 
Scotch iron was nominally 1d. dearer at 54s. 3d. cash 
sellers, and Standard foundry iron was 2d. down at 49s. 
cash sellers. This morning the market was very quiet, and 
prices were steady, with a tendency to firmness. eve- 
land warrants, to the extent of 4000 tons, were dealt in at 
493. 2d. and 493. 24d. cash, and at 493. 44d. to 493. 5d. 
one month. Standard foundry iron—2500 tons—changed 
hands at. 49s. six days. There was also some 10,000 
tons of options done. In the afternoon the market was 
exceedingly idle, only some two lots of Cleveland war- 
rants being dealt in at 49s. 1d. cash and 493. 4d. one 
month. The tone was heavy at a decline of 1d. on the 
forenoon quotations. The quotations for makers’ iron 
(No. 1) are:—Clyde, 58s. 6d.; Gartsherrie, Summerlee, 
and bor poy Fe A da net ; ow pry ra (all 
shipped at Glasgow) ; Glengarnoc ipped at rossan), 
58s, 6d. ; Shotts (shipped at Leith), 59s. 3d.; and Carron 
(shipped at Grangemouth), 59s. 


Sulphate of Ammvnia.—The sulphate of ammonia 
market is at present rather quiet, and the values are, if 
anything, a bit easier. The price is round about 12/. 15s. 
per ton, and makers are now showing their hand a little 
more. The quantity shipped from Leith last week was 
201 tons. 

Scottish Steel Trade.—The past week has been a some- 
what quieter one in the steel industry. New inquiries 
have not been numerous, and specifications still continue 
to come in somewhat slowly. The amount of new busi- 
ness is not large, and it is said that in some instances 
merchants have been quoting less than the makers’ official 

rices. Whether that be actually the case or not, there 

as been no reduction in the prices fixed by the asso- 
ciated makers some time ago, and as order-books are well 
filled, it is not thought probable that there will te any 
reduction for some time at ary rate. The Steel Company 
of Scotland are having laid down a large installation of 
exhaust steam regenerating plant, from which impor- 
tant economic results are anticipated. The system is 
known as the ‘‘ Rateau,” and the installation is the first 
undertaken in this country. When completed, the new 
plant, it is calculated, will furnish 1300 extra horse-power 
without adding to the cost for fuel—a very material con- 
sideration in steel manufacture. 

Institution of Civil Engineers.—The eighth general meet- 
ing of the session of the Gl w Association of Students 
of the Institution of Civil ineers was held in the 
Institution Rooms on Monday night, Mr. J. E. Harrison, 
M. Inst. C.E., presiding. Mr. William M. Hayman, 
Stud. Inst. C.E., read a Coy on the ** Reconstruction 
of the Pierhead Quay Wall at Troon Harbour,” carried 
out for the Glasgow and South-Western Railway Com- 





pany by Messrs. Robert M‘Alpine and Sons, Glasgow. 
On themotion of the chairman a hearty vote of thanks for 
his very interesting paper was accorded to Mr. Hayman. 


Wages in the Iron Trade.—The following intimation 
has been made to the joint secretaries of the Scottish 
Manufactured Iron Trade Conciliation and Arbitra- 
tion Board by Mr. John M. M‘Leod, C.A. :—‘‘In terms 
of the remit I have examined the employers’ books for 
January and February, 1905, and I certify that the 
average realised net price at works brought out is 
5/. 123. 11.91d. per ton.” This makes no change in the 
wages of the workmen. 


Forge Industry.—So far the forge industry has oe 
little benefit from the large amount of tonnage which has 
been placed with Clyde shipbuilders since the ae 
of the year. Nearly all the contracts for engine shafting 
have gone to Germany, one local firm having ordered no 
fewer than forty sets for delivery over a specified period. 


Shipbuilding on the Clyde.—It is understood that 
Messrs. Easton, Greig, and Co., ae acoso 9 Glasgow, 
have contracted with Messrs. A. Rodger and Co., ship- 
builders, Port Glasgow, for a steamer of 5500 tons carry- 
ing capacity. The new steamer will be practically a 
duplicate of the’ Glenfruin, launched last year by the 
same builders for this firm, but with some improvements. 
—Messrs. George Brown and Co., Garvel Park Ship- 
yard, have just contracted to build a steamer of 142 ft. 
in length, 25 ft. in breadth, and 12 ft. in depth, 
for Messrs. Wilson and Finlayson, Glasgow. The 
machinery will be supplied by Messrs. Muir and Houston, 
of Glasgow.—The trade on the upper reaches shows un- 
mistakable signs of improvement, and some of the yards 
have enough work booked to keep them going well 
through the most of next year.—-Orders have been given to 
Messrs. Inglis to construct a turbine yacht for his Majesty 
the King, as referred to in another part of this issue. 








Tue ENGINEERING STANDARDS ComMITTER.—A_ sub- 
committee on electro-mobiles has now been formed. The 
following is the list of members :—Mr. W. W. Beaumont, 
chairman; Colonel R. E. Crompton, C.B.; Colonel 
H. C. L. Holden, R.A.; Mr. R. M. Campbell; Mr. 
Theodore Chambers; Mr. Arthur Greenwood; Mr. 
Llewellyn Preece ; and Mr. Percy Still. 


Dovsie-Dreck TrAmcaRS. — Double-deck covered cars 
have proved so great a success in Newcastle-on-Tyn9 that 
they _ realised over 30s. per day more than the ordi- 
nary cars. The Tramways Committee of the Newcastle 
Town Council have decided accordingly to cover twenty- 
two of the same type of cars as they are sent in for 
ordinary repairs and repainting. It is expected that 
an additional newly-constructed car will be brought on 
to the lines every fortnight for some time. 


RETIREMENT OF PROFESSOR Henry ADAMs.—Mr. J. L. 
Crouch, of 29, Basinghall-street, London, E.C., writes 
us as follows :—‘*‘ Mr. Henry Adams is retiring from the 
Professorship of Engineering and Surveying at the City 
of London College, which he has held for upwards of 
thirty-five years. A committee of some of his former 

upils has been formed, and has met at the Surveyors’ 
Tostitution for the purpose of commemorating the occa- 
sion. It is desired to communicate with as many of his 
old pupils as possible, and for this purpose I should be 
very greatly obliged if you would give publicity to the 
matter by publishing a note, or this letter, in your valu- 
able columns. Mr. Adams has lectured to about 4000 
pupils, the great majority of whom cannot now be traced 
except through the courtesy of the Press. Would any of 
them who see this announcement kindly communicate 
with me? Their signatures only to an address are sought.” 


Tue Unirep States Navy.—The Naval Appropria- 
tion Bill for 1905 has just been passed by the United 
States Congress, after lengthened discussions. It is pro- 
posed to build two additional battleships, and an appro- 
priation of 18,000,000 dols. is made for armour and 
armament. The Secretary of the Navy is required by the 
Bill to thoroughly investigate the cost of armour-plate, 
and the desirability of establishing government works for 
its production. It is understood that the inquiry will be 
commenced as soon as possible, and that a report will be 
made to Congress upon its meeting in December. The 
authority given by the Bill for the construction of two 
new battleships was not obtained without a good deal of 
opposition, a large number of members in both Houses 
being opposed to the construction of any more vessels of this 
type, in view of the lessons afforded by the Russo-Japanese 
war. The two vessels proposed were, however, finally 
authorised, upon the understanding that their cost, ex- 
clusive of armour and armament, is not to exceed 
880,000. each. They are to have a displacement of 
16,000 tons each, and they are to attain the highest 
practicable s: , and to have the greatest possible radius 
of action. Contracts for the construction of the two 
battleships are to be awarded by the Secretary of the 
Navy to the ‘‘lowest best responsible bidder.” The new 
Bill increased the limit of cost for three scout cruisers 
authorised by the Naval Appropriation Act of 1904 to 
380,0002. each, exclusive of armament. The United 
States Navy Department had hoped to equip these three 
cruisers with turbine engines, but the difficulty of ob- 
reg! proper guarantees in view of the limit of cost 
fixed by last year’s Appropriation Bill induced the De- 
partment to abandon the turbine plan, and to ask Con- 
gress to make an increase in the cost limit. Now that 
this cost limit has been increased to 380,000/. per ship, 
the Department will consider any proposals made for 
use of turbine engines ; and if t proposals are found 
satisfactory, they will have a preference. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Death of Mr. A. Craven.—The death occurred on Tues- 
day of Mr. Alfred Craven, at the age of seventy. He 
was chairman of directors of the firm of Cravens, Limited, 
railway-carriage builders, Darnall, in which he took a 
very active part. e was seized with illness while at 
the works a week ago, and never rallied. The firm was 
established in 1866 by three brothers, and in 1891 was 
turned into a private limited company, with Mr. A, 
Craven as chairman. AJ] the three brothers have now 
passed away. 

Hadficld’s Steel Foundry Company.—An extraordinary 
general meeting of the shareholders in this company was 
held to-day at the works at Tinsley, when the resolution 
passed at the previous meeting was confirmed. That 
resolution allows of an increase in the number of directors, 
and Messrs. W. H. Dixon, the secretary, and Mr. Henry 
Cooper, engineer, were appointed additional directors. 


Messrs. Cammell, Laird, and Co., Limited.—The annual 
meeting of shareholders in the above company was held 
at Shefheld to-day. Mr. John Laird presided, and in 
moving the adoption of the report, said the profits of the 

ast year, considering the time they had passed through, 
had been satisfactory, and would have enabled them to 
pay a larger dividend, but they had decided to eliminate 
all doubtful assets from their balance-sheets, and to 
strengthen their position. The disturbances in Russia 
had seriously interfered with their works there, and the 
Sierra reg >! in Spain had been entirely wiped off as 
an asset. Their shipbuilding business at Birkenhead had 
been satisfactory. They had, during the year, delivered 
two third-class cruisers and four destroyers to the British 
Government, and their trials had been satisfactory. They 
were earning great credit by the rapidity with which the 
new field artillery they had on order was being delivered. 
Mr. A. G. Longden seconded the motion, and it was 
adopted. The retiring directors were re elected. 


Iron and Steel Trades.—There are very few firms in 
the city engaged in these branches who report favourabl 
of the condition of business. The demand for iron is still 
limited, and there are not more than two or three houses 
in the steel trade who are able to keep their works run- 
ning full time. The majority are only working four days 

r week. The home demand for steel is quiet, but 

rms who are well in with the proprietors of mines in 
South Africa are in receipt of better orders for steel, large 
hammers, and other tools. Trade with Canada is exceed- 
ingly quiet, and what business is going is carried off by 
the American Steel Trust, who keep their prices suffi- 
ciently low to win the trade. The engineering and mould- 
ing trades are quieter now than has been known for some 
years, and there are comparatively few inquiries in the 
—e to encourage the hope of better things in the near 
uture. 


South Yorkshire Coal Trade—The coal trade throughout 
the district continues in what is described as a very 
sluggish state. Although short time is generally being 
worked, stocks are accumulating at Aes ~ all the col- 
lieries. The extremely mild weather has seriously 
checked the demand for house coal, especially for the 
London and southern markets ; and the tonnage of steam 
coal going into the large works shows no improvement. 
The railway and gas companies are simply taking their 
contract quantities. As there was no appreciable advance 
in house coal for the winter, it is scarcely probable that 
there will be any reduction at present. Common coal is 
more plentiful, and prices are weaker. Steel coke is in 
fair demand, and there is more doing in blast-furnace 
qualities. Consumers who simply contracted for the 
quarter will have to pay more on renewing their contracts. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was 4 
fairly numerous attendance on ’Change, and a rather 
cheerful tone prevailed. Quotations for foundry qualities 
of Cleveland pig were a little cheaper than they were a 
week ago, but the lower qualities improved in value 
owing to their being less plentiful than they have been 
of late. No. 3g.m.b. Cleveland pig was 48s. 6d. f.o.b. 
Merchants offered the ruling quality at that figure, but 
some of the makers held out for a higher price. No. 1 
was 50s., and No. 4 — 47s. 6d. The foregoing quo- 
tations are all 3d. less than when we last reported. 
Grey forge was 44s.—the same as a week ago, but 
mottled rose to 43s. 6d.—an advance of 6d., and white 
was put up to 43s.—an advance of Is. The chief topic 
of conversation was the sale of East Coast hematite pig 
to America. Following upon a 20,000 tons order for the 
States came an order for 3000 tons. Messrs. Naylor, 
Benson, and Co., of London, negotiated the larger con- 
tract, which, it was understood, was for dellvery over 
the next three months, the iron to be supplied by a Tees- 
side firm and a Jarrow firm of ironmasters. The American 
consumers, it is reported, have stipulated that the iron 
must be of analysis a little above ordinary mixed numbers. 
Quotations for hematite pig stiffened, for the loc«! 
demand is also better in co uence of improvement 11 
the steel trade. For early delivery of mixed numbers 
54s, 6d. was still named, but by the close of the market 
up to 55s, was also asked. Spanish ore was firmer, but 
not actually dearer, Rubio of 50 per cent. quality rema:n- 
ing at 15s. ex-ship Tees. There was no new feature 10 
the market to-day. 


Manufactured Iron and_ Steel.—A very consideral'e 
quantity of work is now being turned out in the various 
branches of the manufactured iron and steel trades. 
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Producers of shipbuilding material are well employed, 
and rail-makers are busier than for some time past. 
Rails have been advanced, but prices of other descriptions 
are not quotably higher than a week ago. Market rates 
stand:—Common iron bars, 6. 7s. 6d.; best bars, 
6/. 17s. 6d. ; steel bars, 6/. 5s. ; iron ship-plates, 6/. 2s, 6d. 
to 6/. 5s. ; iron ship-angles, 6/. 7s. 6d. ; iron ship-rivets, 
Tl. 7s. 6d.; steel ship-plates, 5/. 17s. 6d.; steel ship- 
angles, 5. 103.; steel boiler-plates, 7/.; steel joists, 
hv. 7s. 6d.; steel sheets (singles), 7/. 5s.; steel sheets 
(doubles), 72. 153. ; and heavy sections of steel rails, 5/. 5s. 
to 5/. 103.—all less the customary 24 per cent. discount, 
except rails, which are net at works. 


Manufactured Iron-Workers’ Wages.—The certificate 
of the accountant to the Board of Arbitration for the 
Manufactured Iron and Steel Trade of the North of 
England declares the average net selling price of iron 
rails, plates, bars, and angles for the two months ending 
February 28 last to have been 5. 17s. 6.76d. per ton, as 
against 5/. 16s. 4.89d. for the previous two months, and 
in accordance with sliding-scale arrangements there will 
be an advance of 3d. per ton on puddling and 24° per 
cent. on all other forge and mill wages, to take effect 
from March 27. 

Coal and Coke.—Coal keeps steady, with little alteration 
in quotations. Coke is in “"7 good demand for local 
use, and prices are rising. T —_ purchases might, 

erhaps, still be made at 15s. 3d. for medium blast- 
mats qualities delivered here, several sellers now ask 
up to 15s. 6d., and some business has been done at between 
those prices. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The business passing in steam coal at Cardiff 
has been comparatively meagre, but prices have been 
maintained with firmness. The best large steam coal has 
made 13s. to 13s. 3d. per ton, while secondary qualities 
have brought 11s. 6d. to 12s. 9d. per ton. House coul 
has been in moderate demand at previous rates. The 
best ordinary household coal has made 13s. 6d. to 14s. 6d. 
per ton, while secondary qualities have ranged from 
10s. 6d. to 13s. per ton; No. 3 Rhondda — has been 
quoted at 13s. 3d. to 13s. 6d. per ton. Foundry coke has 
made 18s. to 18s. 6d. per ton, and furnace ditto at 16s. 3d. 
to 16s. 6d. per ton. As regards iron ore, Rubio and 
Almeria have been quoted at 13s. 9d. to 14s, per ton, 
upon a basis of 50 per cent. of iron, prices including 
freight to Cardiff or Newport. 


Dowlais.—The Goat Mill has been turning out steel 
rails at the rate of 4000 tons per week, principally on 
foreign account. There has also been a good output of 
light section rails, fish-plates, billets, &c. The old works 
furnaces have been generally active ; No. 19 blast-furnace 
in the Ivor Works is still out. 


A Year's Steam Coal.—The average price of steam coal 
at Cardiff last year was 14s. 9d. per ton, as compared 
with a corresponding average of 15s. 4d. per ton in 1902 
and 24s, 7d. per ton in 1900. It will be seen that 1900 
was an altogether record year. The monthly average 
price of large steam coal per ton at Cardiff in 1904 was: 
—January, 14s. 5d.; February, 14s. 8d.; March, 15s. 10d.; 
April, 17s. 3d.; May, 16s. 3d.; June, 153. 2d.; July, 
lds. 3d.; August, 14s.; September, 13s. 11d.; October, 
13s. 8d.; November, 13s. 4d.; and December, 13s. 7d. 


The Swansea Valley.—The steel trade has remained 
firm upon the whole. ‘The demand for bars of local manu- 
facture has been good, and stocks have been reduced. 
The tin-plate mills have been fully employed; the 
foundries are also active. 


Bridgwater.—A Board of Trade inquiry was concluded 
at Bridgwater on Friday. It had reference to an appli- 
cation by the Town Council for a provisional order for 
the purpose of improving the navigation of the Parrett, 
and it was conducted by Commander Frederick, R.N. 
Evidence was given by pilots and owners of vessels in 
support of the contention that a contemplated outlay of 
25001. is not uired, and that the navigation of the 
river is as g now-as ever it was. The witnesses 
expressed their opinion that the use of an eroder, for 
which the money was required, would not effectually 
improve the river, owing to the peculiar nature of the 
sandy silt, and that there was risk of ——s 
an important industry —the manufacture of Bat 
brick — which depended on the peculiar admixture 
of sand, &c., in the deposit in the river. At the close of 
the evidence, counsel for the opposition contended that 
the expenditure was unnecessary, that it would not im- 
prove local trade, and that much more trade could be 
done on the river if shipowners could get it todo. On 
the other hand, counsel for the town council argued that 
what was proposed would improve the river and facilitate 
shipping, as well as enable r vessels to navigate it. 
The Commissioner promised to report as soon as possible. 








M \NCHESTER ASSOCIATION OF ENGINEERS.— Mr. Robert 
Mattliews, of the firm of Sir W. G. Armstrong, Whit- 
worth, and Co., Limited, Openshaw, has been elected 
president of the above association for this its jubilee year. 
Mr. Matthews has been a member for about twenty-one 
years, having joined the association in 1884, and has also 
been » member of the council for some years. During 
important experiments on tool steel, which were con- 
ducted under the auspices of the Manchester Association 
a j' ar or two ago, Mr. Matthews rendered considerable 
help in man ways. He isthe head of the engineering 
branch of Messrs. Armstrong. Whitworth, and Co.’s 
a ishaw works, and a member of the Institution of 
Mechanical Engineers. He is also a member of the 


Comittee for the Standardisation of Screw Threads. 


MISCELLANEA. 


Tue Board of Trade trials of selected “‘either side” 
— brakes will take place near Liverpool on April 4 
and 5 next. 


The preamble of the Bill for extending the Great 
Northern, Bromptcn, and Piccadilly Tube under the 
Thames to Waterloo has been passed by a Committee of 
the House of Commons, subject to the condition that a 
double tube must be provided under the Thames in place 
of the single tube originally contemplated. 


The anniversary dinner of the Chemical Society took 

lace at the Hotel Métropole on Wednesday, March 29. 

he President, Dr. W. A. Tilden, was assisted in the 
chair by Professor Meldola (President elect), Sir W. 
Ramsay, Professor Wynne, Dr. A. Scott, and Dr. M. O. 
Foster, and the speeches by the two Presidents, Sir W. 
Church, Professor Larmor, Sec. R.S., Dr. Glazebrook, 
Sir W. Ramsay, Mr. Haldane, K.C., M.P., and Pro- 
fessor Perry were listened to with great attention. 

A paper on ‘‘ Milling-Machines” ‘was read by Mr. 
W. Deakin, of Birmingham, at a recent meeting of the 
Coventry Engineering Society.“ The author expressed 
a doubt whether the present tendency to multiply the 
speeds and feeds of such machines was altogether well 
advised in view of the small number of workmen who 
were capable of properly making use of the facilities 
provided. The commonest source of bad results’ with 
milling-machines was, he stated, to be found in a neglect 
to keep the cutters in proper order. 


In a paper read before the North-East Coast Institu- 
gives the following table as to the speeds, weights, and 
efficiences that may be expected from electric oaeeds i— 

Efficiencies of Electrical Motors. 


. . 


Three-Phase Induction | Direct-Current Motor— 





Motor—220 Volts. 220 Vo'ts. 
Horse- | | 
oR Speed. Weight. Efficiency. — Weight. Efficiency. 
Motor. 
| | 
Ib. r cent. Ib. r cent. 

} 1375 45 a 67 1600 100 ” 67 
4 1410 80 7 1550 150 74 
1} 1420 100 82 1450 180 73 
25 1420 150 83 1320 280 80 
34 1425 210 86 1280 365 82 
7 1430 340 86 1250 560 8&3 
9 1430 520 87 110 700 | 84 
ll 965 750 86 950 1100 84 
18 965 850 83 850 | 1920 | 85 
25 965 | 1050 89 750 | 1570 | 87 
30 £65 1300 89 720 ; 2740 | 89 
45 (20 1700 90 640 | 3240 91 


Mr. Snell further stated that unless the load-factor ex- 
ceeded 50 per cent., it was cheaper to purchase the supply 
from a power company rather than lay down an inde- 
pendent power-station. 


The spring meeting of the Institution of Naval Archi- 
tects will be held in the rooms of the Society of Arts, 
John-street, Adelphi, commencing on April 12. The 
following programme has m arranged :— Wednesday, 
April 12, meeting at 12 noon, when the annual report of 
the Council will be read and the election made of officers 
and new members; followed by an address from the 
chairman, the Right Hon. the Earl of Glasgow, G.C.M.G. 
The papers down for omy | and discussion’ are :—*‘* The 
Design of the Antarctic Exploration Vessel,” by Mr. 
W. K. Smith, C.B. ‘‘The Armoured Cruisers Kasuga 
and Nisshin of the Imperial Japanese Navy,” by Colonel 
N. Soliani. ‘‘The Russian’ Volunteer Fleet,” by ~ Mr. 
Herbert Powell. On Thursday the morning meetin 
will again open at noon, when Professor J. H. Biles wil 
read a paperon ‘‘The Strength of Ships, with Special 
Reference to Experiments and Calculations made on 
H.M.S. Wolf.” Mr. H. Alexander will read 
a paper on ‘‘The Influence of the Proportions and 
Forms of Ships on their Longitudinal Bending Moments 
among Waves,” and Mr. J. Brubn will read a paper on 
‘*Some Experiments on Structural Arrangements in 
Ships.” At the evening meeting, which will commence 
at 7.30, the following papers will be taken :—‘‘ Model 
Experiments on Hollow v. Straight Lines,” by Mr. 
R. E. Froude, F.R.S. ‘The Effect of Acceleration on 
Ship Resistance,” by Mr. C. E. Stromeyer. ‘‘ The Effect 
of Motion Ahead on the Rolling of Ships,” by Mr. A. W. 


Johns. ‘‘Some Results of Model Experiments in Deep 
and Shallow Water,” by Herr 8. Nae On Friday, 
devoted to the 


i 14, the morning meeting will 
following papers :—*‘ Margins and Factors of Safety and 
their Influence on Marine Designs,” by Mr. A. E. 
Seaton. ‘‘ Notes on the Variation of Angular Velocity 
in the Shafting of Marine Engines,” by Mr, J. H. Heck. 
‘A Method of Preventi ibration in Certain Classes 
of Ships,” by Mr. A. Mallock. At the evening meeting 
Mr. E. L. Attwood will read a paper on ‘The Ad- 
miralty Course of Study for the Training of Naval 
Architects,” and Mr. J. B, Millet one on ‘Submarine 
Signalling by Means of Sound.” The annual dinner of 
the Institution will be held at the Hotel Cecil on Wed- 
nesday, April 12. 


The programme of arrangements for the forthcoming 
Optical Convention is now beginning to assume a definite 
shape. The Convention will be formally opened with an 
address from the President, Dr. R. T. Glazebrook, M.A., 
F.R.S., Director of the National Physical Laboratory, 
on the evening of Tuesday, May 30, and the gathering 








tion of Engineers and Shipbuilders, Mr. J. F.C. Snell | Th 


| will extend over the four following days up to and in- 
cluding Saturday, June 3. The mornings will be de- 
voted to papers and discussions, and in view of the inte- 
resting series of papers already announced, there is no 
doubt that this most important section of the proceedings 
will result in valuable contributions to optical science, 
and will fulfil the aims which those who have been 
active in promoting the Convention have set before 
them. In addition to the papers, demonstrations of 
apparatus of special interest win be given in the after- 
noons in the laboratories of the Department of Technical 
Optics of the Northampton Institute. The exhibition 
of optical and scientific instruments will be held in the 
large hall of the Northampton Institute, and will be 
open daily to the public from 12 a.m, to 10 p.m. between 
ay 31 and June 3 inclusive. The catalogue is now in 
active preparation. The arrangement made by the 
‘*Exhibition and Catalogue” Sub-Committee that each 
section should be dealt with by an expert in the construc- 
tion of the instruments represented in the section, 
together with an independent scientific member of the 
Committee, will ensure that all classes of instruments 
shall be adequately dealt with and described. In addition 
to the presidential address to be given on the Tuesda 
evening, which has already been mentioned, there will 
be an evening lecture by Professor Silvanus P. Thomp- 
son, D.Sc., F.R.S., on *‘The Polarisation of Light by 
Nicol Prisms and their Modern Varieties.” The hon. 
secretary—Mr. F. J. Selby, Elm Lodge, Teddington, 
Middlesex—will be glad to hear from those wishing to 
join the Convention. The ‘* Local Societies and Repre- 
sentatives” sub-committee is dealing with the question 
of facilities for the attendance of visitors from a distance. 
e secretary of this committee is Mr. W. Rosenhain, 
B.A., 443, Gillott-road, Edgbaston, Birmingham. Mr. 
Rosenhain will be glad to give information in answer to 
inquiries, and will also be ready to receive applications 
for membership of the Convention. P 








Personat.—Mr. Horatio Bell, Assoc. M. Inst. E.E.,. 
late Metropolitan contract and sales manager, National 
Telephone Company, Limited, and Mr. Stanley C. Russ, 
late chief of staff at the same company, have commenced 
business as telephone experts and contractors for all kinds 
of electrical installations, at Mansion House Chambers, 
11, Queen Victoria-street, E.C.—The Pather Iron and 
Steel Works, Wishaw, N.B., announce that they have 
opened a London office at 25-26, Lime-street, E.C., which 
which will be in charge of Mr. Gavin Powell. 


Tue Piuto Execrric Heater.—The Electrical Cor- 
poration, Limited, of 69 and 70, Aldersgate-street, E.C., 
are putting on the market a new form of electric heater 
for drawing-rooms, offices, &c. The radiating material 
is resistance wire wound round square porcelain tubes 
with concave sides, each tube forming an independent 
unit. The tubes are arranged inside an artistic casing 
of hammered copper, in such a way as to promote rapid 
circulation of the air, which is not burnt or deteriorated. 
The heat can be regulated by switching in more or less 
of the units; and the genéral appearance of the heaters, 
which are manufactured throughout at the company’s 
works in Birmingham, is extremely good. Many designs 
have grilles formed in the caving, glazed with stained 

lass, and illuminated by a lamp in the interior, which 
fights up when the heater is working. 





AN InTERESTING Mavonity.—Sir Andrew Noble occu- 
pied.the chair at a luncheon given by Sir W. G. Arm- 
strong, Whitworth, and Co., Linsnted, upon the occasion 
of the launch of the Japanese battleship Kashima tiom 
the company’s Elswick yard, and he took occasiun to 
refer to the fact that in the course of this year the com- 
pany would attain its majority. ‘The first warsbip built 
at Elswick—the torpedo cruirer Panther for the Imperial 
Austro-Hungarian navy—having been laid down upun the 
opening of the yard, October 1, 1884. Sir Andrew ob- 
served that it might be interesting to say something con- 
cerning the work which had been carried on in the yard 
during the first 21 years of its existence. ‘Lhe company’s 
avo showed that since 1884 it had m responsible 
for the production of no less than seventy-three 
war vessels, representing almost every type. These 
vessels had been constructed for fifteen different 
navies. Their aggregate displacement reached a total 
of about 296,000 tons, and the machinery with which 
they had been provided represented 672,000 horee- 

wer. The 73 vessels had been distributed as follows :— 

o the British Navy, 21; to the Japanese Navy, 14; to 
the Chilian Navy, 7; to the Brazilian Navy, 5; to the 
Chinese Navy, 5; to the Norwegian Navy, 4; to the 
Italian Navy, 4; to the Argentine Navy, 3; to the 
Austrian Navy, 2; to the Spanish Navy, 2; for Indian 
service (ordered through the British Admiralty), 2; and 
one each to the Roumanian, Portuguese, United States, 
and Turkish Navies. An interesting feature of this 
return was the fact that the total tonnage of the 21 
vessels built for the British Navy amounted to just over 
86,000 tons, while the total tonnage of the 14 vessels 
built for the Imperial Japanese Navy amounted to just 
under 105,000 tons. Thus it would be seen that 191,000 
tons, or about 64 per cent. of the total of 296,000 tons, 
had been constructed for our own Navy and that of our 
illustriovs ally, the Emperor of Japan, Another im- 
portant feature affecting the record was the constitution 
of the Japanese fleet at the outbreak of the war between 
Japan and Russia. In that fleet were to be found the 
whole of the vessels built by the Elswick firm for the 
Japanese Navy, all of them equipped and ready for 
actual fighting, including the seventeen-year-old cruiser 
Idzumi and the fast protected cruiser Yoshimo; the 
latter had previously taken a prominent part in the war 








between China and Japan. 
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THE DISTRIBUTION OF INDUSTRIAL 
REWARD. 


In our issue of March 17 we published an article 
dealing with the Trade Disputes Bill—a measure 
which has passed its second reading in the House 
of Commons. We do not.propose to say more at 
present on the wisdom or unwisdom of this 
measure beyond stating that its most ardent 
supporters can hardly look upon it as a remedy 
for trade disputes ; even on their own showing it is 
no more than a palliative. Fortunately, any dis- 
cussion on the subject would be simply academical 
at the present time, as the Bill is one of that class 
which have little chance of passing in the original 
form, and are only allowed to progress to suit the 
exigencies of political warfare. It sometimes suits 
generals, both military and parliamentary, to delay 
the struggle for strategical positions, even of the 
first importance. It is a pity that politics—as 
politics have become—should be associated w.th 
problems of this nature, for the root of what are 
inadequately called ‘‘ labour troubles ” is social and 
Direct legislation can do little good 
towards improving the condition of the workman, 
but may do a great deal of harm by ray ce | 


ce - six 
er or of any 








{19 | affecting industrial progress, and thus injuring bot 


employers and employed. 

The present position should be viewed in con- 
junction with the great engineers’ strike of 1897, 
20] about which we wrote a good deal at the time. It 
is now over seven years since that dispute was 
| one and the time has come when we may judge 
of the importance of what undoubtedly.was.one of 
the great events in the domestic history of the 
nation. The result, it will be remembered, was 
‘*a victory for the masters,” to use the expression 
current at the time ; but we all know that victory 
may be only less disastrous than defeat. Warfare 





is, in fact, an evil for both sides ; and those 





who can succeed in removing the causes of 
disagreement are the true benefactors. Some, 
however, turn their attention to the creation of 
new laws; but Acts.of Parliament have hitherto 
proved futile for the purpose of calming industrial 
strife. They are generally framed with a view to 
giving one side an advantage over the other, and 
are too often promoted under the influence of 
partisan feeling. The history of the world is 
strewn with wrecks of coercive measures devised 
for the regulation of industry. Many of them have 
been inspired by the best.intention, but they have 
generally resulted in checking progress. In short, 
social science, like physical science, has its in- 
exorable laws ; and it is about as useful to pass an 
Act of Parliament to make water flow up-hill as 
. is to attempt. to change human’ nature by 
legislation. 

t is one of the most useful laws of animated 
Nature that each unit should struggle chiefly for 
its own advancement ; and though this may not 
seem to apply to social communities, such as those 
of bees, ants. and men, the difference is more 
apparent than actual. We put the bees and ants 

before humanity in this category because they 
appear to be more patriotic, to more a 
sink individual interests in the common gi but 
this is doubtless because we know so little of their 
ideas and sentiments or the sources from which 
they derive the greatest pleasure. However this 
may be, a world of human beings purely and 
universally altruistic is almost unthinkable ; and, 
even if workable, it would be a very colourless 
world to live in. After all, individualism affords a 
fair division of labour. Each man ought to know 
best what he needs most, and is the best judge of 
how to get it. If, however, these principles are 
wrongly applied, they become selfishness, which 
there are strong reasons for supposing is foolishness. 

We have, however, discussed these fundamental 
considerations far enough—perhaps too far ; for it 
is certain that working men are not likely to forego 
what they consider their just rights and advantages 
for the benefit of their employers, neither are the 
employers to be expected voluntarily to sacrifice 
the control of their legal property for the sake of 
the workman. It therefore only remains, as we 
have already intimated, to reconcile and consoli- 
date the two interests. We do not think that Mr. 
Whittaker’s Trade Disputes Bill would effect this, 
even if it became law. 

There has lately been contributed to one of our 
leading magazines an article which may be read 
with advantage by all interested in these matters. 
It is contributed by an anonymous writer to a 
recent issue of The Quarterly Review ; and it strikes 
the keynote of the debate in stating that ‘‘one of 
the most important defects in existing economic 
arrangements is that they hide from the great mass 
of the labouring classes the fact that their interests 
are served by whatever increases the productive- 
ness of labour.” That is a great truth succinctly 

ut ; but, unfortunately, ‘‘the great mass of the 

bouring classes” do not read the Quarterly 
Review, so. this, fundamental proposition is not 
likely to be published where it is most needed to 
be told. The workman, the article goes on to say, 
‘seems to gain by spinning out a given piece of 
work . . . the general spirit of trade-unionism is 
to limit output rather than stimulate it ; and the 
desire of trade-unionists is to restrict the _ Supply 
of skilled labour rather than to increase it.” 

We are glad to throw the onus of these expres- 
sions upon a quotation from an organ that cannot 
be considered unduly conservative in its opinions ; 
but we are not in a position to deny the statement. 
The tendency of such a policy is plain: the pro- 
duct of skilled labour—that is, the more highly 
paid labour—passes more and more into the hands 
of those who live where such restrictive policy is 
less powerful, whilst working-men are reduced 
to the level of common labourers. It is not, 
however, because trade- union management is 
astray in one particular instance—or even in con- 
giderably more than one—that its influence is all 
for evil. Judgment ex pede Herculem is as common 
as it is fallacious, and it would be as unjust to shut 
our eyes to the good work trade unions have done 
in improving the condition of the working classes 
as it would be foolish to claim they have been 
always wise and just. Moreover, adverse criticisin 
cannot be levelled exclusively against trade unions ; 
and one might paraphase the quotation from the 
Quarterly Review article by saying that ‘‘a defect in 
existing economic arrangements is that they hide 


414 


ENGINEERING. 


[Marcu 31, 1905. 








from some employers the fact that their interests 
are served by increasing the well-being of those 
they employ.” In short, the interests of master 
and man should be identical ; and whatever brings 
this fact home to both classes is a distinct gain, for 
both classes will bear enlightenment. 

The gain, however, must be of slow growth, de- 
pending on enlightenment, improved moral fibre, 
and, above all, for the working classes, thrift ; it 
can never be brought about by the Act-of-Parlia- 
ment magic wand. We have before said that the 
legislative machinery for the solution of the capital 
and labour problem exists already in what are 
generally known as the limited liability laws, 
and it only remains for the moral conditions 
needed to take advantage of them to be more 
widely cultivated. We have an example of this 
given in the good work done by Sir George 
Livesey at the South Metropolitan Gas Works ; 
and though the tale has before been told, it will 
bear repeating in brief as enforcing our argu- 
ment. It should, however, be pointed out that 
in a business such as that of the manufacture 
and sale of gas the conditions are much more 
favourable to an economic experiment than they 
would be in the great majority of cases. The 
company have a virtual monopoly of the supply of 
the commodity they produce, and it is one prac- 
tically essential to their customers. The margin 
for dividend, which is restricted by Act of Parlia- 
ment, is ample. Those trying conditions, due to 
a reduction of earning power, therefore do not 
arise in this case. To descend from an accustomed 
standard of living is unpleasant enough when it 
only encroaches on the luxuries and pleasures of 
life ; but in the case of the working man it means 
going without those things that cannot be classed 
as superfluities, and may fairly be described as 
necessities when judged by an advanced standard 
of civilisation. It is the fluctuation of income that 
is the chief difficulty in the way of a profit-sharing 
system which includes the workmen in its scope, 
and this element has been practically absent in 
the case under consideration. 

Such prospects or considerations may have en- 
evusanlt Sir George Livesey when overcoming the 
artificial but very formidable difficulties placed in his 
way in introducing his admirable system ; but since 
it was fairly started the gas-workers have shown 
that they were worthy of the confidence placed in 
them. We need not go into details of the arrange- 
ment made with the men; it is sufficient to say 
that it was a profit-sharing scheme, in virtue of 
which a part of any reduction below a certain 
standard cost of production was to be divided 
between those employed by the company. Any 
bonus thus allotted would, of course, be in addi- 
tion to ordinary wages. One-half of the profits 
accruing to the workmen was, by the arrangement, 
necessarily invested in the company’s stock, the 
other half being available for distribution to the 
mer.incash. The fact we wish to bring forward is 
that the gas-stokers have, during the working of the 
scheme, shown themselves capable of exercising 
thrift and self-denial. Sir George Livesey has given 
some particulars in a speech recently made at a public 
meeting. When the scheme was new, about half 
the annual bonus was left in the company’s hands, 
the other half being withdrawn, and presumably 
spent. However, this was only a beginning, and 
in 1903, after an experience of fourteen years since 
the scheme was initiated, 93 per cent. of the amount 
that might have been withdrawn for spending was 
left in the company’s hands. 

The figures are distinctly encouraging and illus- 
trate how the desire to save increases with the 
practice. The result is certainly in advance of that 
which a good many critics of such a class of work- 
men as the gas-stokers would have been inclined to 





forecast. There is, however, a danger in schemes 
of this nature, which, doubtless, those who framed | 
the South Metropolitan system have not over- | 
looked. Interest is paid on the amounts volun- | 
tarily left in the hands of the company, the rate at | 
first being 4 per cent. per annum; it has been 
reduced somewhat since. Now there are a good 
many people who have capital they would be 
glad to invest at 4 per cent., on such good security 
as the South Metropolitan Gas Company offers ; 
and it might be that the workmen woul be used as 
a means for effecting this pur The transac- 
tion would be attended by some difficulty, and we 
have not the slightest reason to su that it has 
been carried out in this case. e mention the 





possibility by way of general illustration of one of 


the many difficulties attending the introduction of 
profit-sharing schemes ; difficulties which a combi- 
nation of courage, singleness of purpose, and sound 
business qualities have been so successfully over- 
come by Sir George Livesey. 

There is another phase of this scheme which is 
of equal interest to that which exhibits the thrifti- 
ness of gas stokers: it is their capacity for self- 
government, or, to be exact, for wisely choosing 
those who are to govern them. This attribute has 
been as strenuously denied to working men by 
pessimistic critics as has been the corresponding 
quality of thrift. An extended test has not yet 
been made at the South Metropolitan Gas Works, 
although there are now about five years of ex- 
perience upon which to found an opinion. So far 
as it has gone it is full of promise. In the year 
1899 it was decided that the workmen share- 
holders should be empowered to elect from 
among their members certain workmen-directors. 
The arrangement is said to have given entire 
satisfaction, The board of directors as a whole 
has received a good deal of assistance through 
this accession to its numbers from an unusual 
quarter ; but this is of less consequence than 
is the extent to which the confidence of the 
workmen is secured, and the good effect on their 
character that must follow from the knowledge that 
they have, through their representatives, a word 
in the direction of affairs. It is satisfactory to 
know that the workmen-directors are re-elected 
year after year, so that they are shown to have 
gained the confidence of their co-directors without 
sacrificing that of their fellow-workmen. This is a 
feat that has more than once been pronounced im- 
possible. 

We have pointed out in an earlier part of this 
article that in the case of a gas works the facilities 
for establishing a workable scheme of profit-sharing 
are exceptional, and it is but fair, therefore, we 
should make some reference to a successful en- 
deavour of long standing in a field more nearly 
akin to that in which the majority of our readers 
are engaged. It is an instance of successful co- 
partnership applied to a manufacturing business 
well known to political economists, and we need 
therefore make but brief reference to it here ; 
but those who wish for fuller details will find 
them in the article in the Quarterly Review, to 
which reference has been made. As an example 
for ourselves it possesses the defect of having for 
its object a foreign business, where the character of 
the employés is different in some essential respects 
from that of the workmen of our own country ; but 
it has the advantage of being an old and well-estab- 
lished instance. 

The founder of this establishment -—Jean Baptiste 
André Godin— was the son of a blacksmith. After 
having acquired considerable wealth by his own 
efforts, he determined to transform the ironworks 
which he owned at Guise into a co-operative estab- 
lishment ; and this is the more creditable to his 
courage as he had already suffered considerable 
loss by an endeavour to form a communistic estab- 
lishment in the United States. The scheme was 
carried out on business lines, which were so well 
conceived that the establishment continued success- 
ful after his death. Thescheme was of a wholesale 
nature, for it was intended to ultimately transfer 
the whole business to those employed in it ; and 
this was secured by a deed executed in 1880. At 
that time the property was valued at 180,0001. 

The original idea of M. Godin was to establish a 
co-partnership in which labour, capital, and talent 
would each participate in the profits of the busi- 
ness. After ——— for depreciation, insurance, 
education, and interest, the surplus, or net profit, 
was divided between workers and capital; one- 
fourth being given to the brain workers and the 
remaining three-fourths to labour and capital, the 
interest on the latter being reckoned at 5 per cent. 
During his life Godin kept for himself only one- 
fourth of the brain-workers’ share. 

M. Godin was undoubtedly a clever business 
man, and at the same time was a philanthropist. 
Everyone will honour him for his good works ; but 
if there had been less benevolence mixed up with 
the Guise establishment, it would have better served 
the purpose of an object-lesson in industrial co- 
partnership. 

There are, of course, man 
payrcte ag businesses to which reference could 

made ; some successful, many, alas! but 
melancholy examples of “how not to do it ;” 
amongst the latter, we regret to say, are some engi- 


other instances of 





neering works. The general introduction of co- 
operative production, or profit-sharing, rests main}y 
with the workmen. When they fit themselves for 
the higher responsibilities involved, no power will be 
able to stay a spread of the system by which capital 
and labour are combined ; until they do fit them- 
selves, no power will be able to introduce it. In 
the meantime the duty of the employer is to assist 
the workmen to gain the higher level of intelligence 
and self-control needed. It has been said that the 
nation in which such a system is first successfully 
introduced will possess an advantage over trade 
rivals that hardly anything else would neutralise. 
But those employers who find the prospect distaste- 
ful, even the youngest, may rest satisfied it will 
hardly come in their time. There are some who 
say it can never come. 








THE STABILITY OF MASONRY 
DAMS. 

THrovucH the courtesy of the editor of the 
Egyptian Gazette in forwarding a copy of his paper, we 
have had an opportunity of reading Sir W. Garstin’s 
note advising the postponement, if not the aban- 
donment, of the scheme for raising the height of 
the Assouan dam by some 20 ft., an operation 
which would double the amount of water im- 
gape by the barrage, and would, of course, 

a very simple and straightforward affair. In 
no other way would so large a return in the ex- 
tension of cultivable area be obtained at so moderate 
an amount of capital ; and it must have been with 
the very greatest reluctance that the engineers to 
the irrigation authorities have given the advice to 
abandon for the present an undertaking which 
promised such benefits to the agriculture of the 
country. Itis an ill wind, however, which blows 
good to no one, and the archzeologists and dilettanti 
of all nationalities, who for some years past have 
been demanding that the temples of Philz shall be 
preserved for their delight at the expense of 
the unfortunate fellah, have now reason to rejoice, 
as there is some prospect of the proposed new 
works being indefinitely postponed. The alarmist 
character of some of the telegrams, dealing with 
Sir William Garstin’s note, first received, find 
no justification in the complete document. After 
a careful study of the work on the spot, and 
further calculations, Sir Benjamin Baker agrees 
with the loce! engineers in considering the 
structure perfectly stable as it stands; and, 
indeed, many other dams designed on similar 
principles have been erected in all quarters 
of the globe. In view of the new light on 
the stability of dams afforded by the paper on 
‘‘Some Disregarded Points in the Stability of 
Masonry Dams,” issued last year from the mathe- 
matical department of University College, it is, 
however, considered imprudent to inerease the 
existing height of thé dam without much further 
consideration. The paper in question is due to 
Mr. L. W. Atcherley, who, on some points, has 
had the assistance of Professor Karl Pearson. The 
new point involved is really a very simple one, 
perhaps the most remarkable feature about it being 
that it has not been previously noted. Consider, 
for example, a simple triangular dam such as is re- 
— by A B C in Fig. 1, the vertical face A C 

ing that exposed to the water pressure. Then 
taking any horizontal section, such as E F, the water 
pressures above F have a certain bending moment 
about the centre of this section G. The conse- 
quence is that if the triangle A E F were weightless, 
a tensional stress would be produced at F, and 
there would be a liability for the masonry to crack 
here. This tendency is overcome in practice by the 
weight of the triangular section A EF, which, 
acting downwards through its centre of gravity, 
as indicated by W, has a moment round G in the 
opposite sense of that due to the water pressure, 
and consequently tends to produce a compressive 
stress as F, The dam is always designed so that 
the compressive stress due to the weight is in excess 
of the tensiona] stress due to the water pressure, 
the resultant stress being thus always a compres- 
sion. It isalso considered advisable that no tension 
shall be developed on the rear face of the dam. 
Both conditions can, as is well known, be provided 
for by making the “line of resistance ” fall within 
the middle third of the structure. ‘ 

Almost all the masonry dams built during the 
last twenty years or more have been designed ilely 
with a view to satisfying the conditions noted : and 
certainly they have proved satisfactory in practice. 
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In Mr. Atcherley’s paper, however, it is now 
pointed out that the conditions in question may be 
satisfied, and yet dangerous tensions may conceiv- 
ably exist along the base of the structure. The reac- 
tions between the dam and its foundation necessary 
for stability can be calculated. They consist of an 
upward pressure, distributed over the base, and 
tangential forces, preventing the dam _ sliding 





bodily. Neglecting the latter for the moment, 
the vertical forces may, with reasonable accuracy, 
be taken to have a triangular distribution such as | 
is indicated in Fig. 2. Consider now any vertical | 
section of the dam, such as K H. Then the upward | 
forces to the left of this have a bending moment | 
about J—the mid-point of the section. This moment 
will tend to produce a tension at K. On the other 
hand, the weight of the triangle K BH has a 


Fig. 1. 

















moment of opposite sign, as have also the tan- 
gential forces applied to the base of the dam be- 
tween Band K. If the sum of these is equivalent 
to a moment greater than that of the upward 
forces, the resultant stress at K will be a compres- 
sion, if not it will be a tension, and the dam may 
fail by splitting along the vertical line K H, though 
it may appear quite safe if designed according to 
the theory hitherto universally accepted. In ex- 
periments on models representing a dam actually 
built, Mr. Atcherley found that the factor of safety 
against failure in this way was only some half or 
two-thirds that against failure by the opening of a 
horizontal joint. 

It will be noted that the tangential forces on the 
base have an opposite moment to the vertical forces, 
and hence se the tendency of the dam to fail 
by tension at the base. The way in which these 
tangential stresses are distributed over the surface 
is, therefore, of much importance. The greater 
the shearing stresses in the neighbourhood of 
the point B the smaller becomes the tendency to 
tensional stresses on the base. In rectangular 
beams subject to bending, the shearing stresses 
have, it is well known, a parabolic distribution, 


being zero at the extreme fibres and a maximum | - 


at the centre point, this maximum being one 
and a half times the average shear on the sec- 
tion. Mr. Atcherley assumes that this is also the 
distribution of the tangential stresses along the 

e of thedam. The tangential force at any point 
of the base is therefore proportional to the ordi- 
nate, at that point, to the curve B D C, the central 
ordinate of which is 14 times the average shear on 
the section. The total force applied at any point 
in question can then be obtained by combining this 
shear with the vertical reaction at the same point. 
Taking the direct and tangential forces as distri- 
buted in this way, it is, of course, easy to find the 
resultant bending moment about the vertical section 

K ; and, if desired, a line of resistance for these 





upward acting forces can be drawn corresponding 


in every way to the ordinary line of resistance: for 
the weight of the dam and the water pressure. 
This line of resistance for the vertical sections 
should fall within the middle third of cach vertical 
section if tension on the base or rear face of the 
dam is to be avoided. 


It will be seem from the foregoing that the} 


importance of the point to which Mr. Atcherley 
directs attention is very largely dependent on 
the distribution assumed for the tangential 
forces at the base. Moreover, masonry dams are 
invariably partially encastré at their base, which in 
turn must have an important influence in modifying 
the stresses actually obtaining there. The point 
raised therefore requires a good deal of further 
consideration before it can be decided that previous 
practice in the designing of masonry reservoir dams 
has been seriously defective. 

A most important step towards further elucida- 
tion of the matter is contained in Mr. Atcherley’s 

per, where, in conjunction with Professor Karl 

earson, he has reduced the problem, of the in- 
ternal stresses in a dam, to the solution of a partial 
differential equation of a very simple form.* An 
arithmetical solution of this equation, satisfying 
the boundary conditions to any desired degree of 
approximation, is always possible, whatever may 
be the shape of the profile ; but the labour neces- 
sary is somewhat appalling to contemplate, and it 
is to be hoped that the mathematicians will suc- 
ceed in finding some more direct methods, in the 
case of a few simple forms at any rate. The values 
of the internal stresses deduced for these would 
then indicate the general nature of the stresses in 
the more complicated cases. Unfortunately, even 
then the nature of the result obtained will still 
be dependent on the assumptions made as to the 
conditions at the base of the dam, which, it will 
be remembered, is the whole point at issue ; so 
that the matter, from a practicable point of view, 
is not so far advanced as might be supposed. 

As matters stand it appears probable that if a 
dam is to be treated as merely resting on a hori- 
zontal foundation, and is prevented from sliding 
solely by friction, Mr. Atcherley’s assumptions are 
not far from the truth, and there is a real danger 
of failure by tension at the base. If, on the other 
hand, the dam is to be considered as ‘‘ mortised ” 
into its foundations, it is difficult to see how it 
could yield in the way suggested without at the 
same time rending in pieces the solid rock below 
it. The fact that masonry dams designed solely 
on the principle of keeping the line of resistance of 
the weight and water pressure within the middle 
third of each horizontal section have stood well 
seems to show that there is no necessity for engi- 
neers to neglect the assistance the dam may receive 
from its being mortised into its foundations. 

Yet in view of the immense interests at stake, the 
advisers of the Egyptian Government are undoubt- 
edly wise in deciding not to raise the Assouan 
barrage at the present moment, though it is quite 
possible that a couple of years’ further experience 
and research may justify the engineers in proceed- 
ing with the work at a later date. For other 
reasons the postponement is not entirely a misfor- 
tune, as it appears that speculation, in the improve- 
ment of and valine by irrigation, is threatening 
the prosperity of the country. This gambling 
fever may receive a timely check by the know- 
ledge that the intended works may not only 
be postponed, but may, perhaps, be absolutely 
abandoned. In any case, in view of the doubts 
raised by Mr. Atcherley’s paper, the engineers to 
the structure must congratulate themselves on 
the fact that the dam in the prospect of having 
its height subsequently raised was made much 
stronger for its actual load than the older theory 


* Taking the axis of x as horizontal, and the axis of z 
vertically downwards, the normal stress on a vertical 
plane perpendicular to x is written x, whilst similarly 
zz denotes the normal stress on a horizontal plane, and 
xz the shearing stress. Then it is shown that 


vity, and p is the den- 


where g is acceleration due to 
satisfies the differential 


sity of the masonry, whilst 
equation, p 


(5 + £ ;)¥ =0. 
dx? dz 


indicated as necessary. Sir Benjamin Baker has 
consequently been able to entirely reassure the 
Egyptian authorities as regards the existing state 
of affairs. There has, it is true, been some erosion 
of the rock at the tail of the dam, brought about 
by the discharge from the sluices. This has not, 
however, in any point yet advanced nearer than 
some 40 ft. or 50 ft. from the tail, and protective 
works are being undertaken to limit the extent of 
the damage, so as to prevent any possibility of the 
undermining of the dam. 








TELEPHONY. 

Tue third of the series of Cantor Lectures on 
telephony was delivered by Mr. Herbert Laws Webb 
before the Society of Arts last Monday evening. 
The subscribers’ apparatus and the line plant had 
been dealt with at the previous lectures, and this 
time the evening was devoted to the equipment of 
central exchanges. Mr. Webb prefaced his remarks 
by saying, with reference to the lantern illustra- 
tions, that on the previous occasion all the plums 
had been found at the bottom of the pudding, but 
this lecture he proposed to make all plums; and 
though the number of slides projected on the 
screen rendered the lecture of the greatest interest 
to the audience, without their aid an adequate 
report is impossible. 

Although the history of the development of the 
telephone switchboard was interesting and instruc- 
tive, there was no time to do more than glance at 
the earliest types. In the beginning telephone 
switchboards were made of brass strips crossing 
each other at right angles, and connected together 
by means of pins where and when desired. This 
type of board was borrowed from telegraph prac- 
tice, but it was found that the functions of the 
board were much more complicated than in tele- 
graph work. The telephone wires had only to be 
connected very temporarily, and means for the ope- 
rator to receive and send messages, as well as to pro- 
vide through connections, were necessary; while per- 
haps the point which gave most difficulty of all was to 
devise a satisfactory means of calling a subscriber. 
A telephone system had often been compared to 
the nervous system of the human body ; but it had 
not the advantage of the protracted evolution of 
the latter. If the end of a nerve was touched by 
the finger, a message was sent to inform the brain 
of the fact, and the brain immediately sent a mes- 
sage to the finger ordering its instant removal. 

he early switchboard of the Law system was 
the prototype of some of the boards in use to-day. 
It was used in New York in 1880, and was of the 
horizontal type, though horizontal boards have now 
almost disappeared in favour of the vertical arrange- 
ment. For calling the attention of the operator 
the magnetic annunciator—a device already known, 
in which a small electromagnet released a shutter— 
was adopted. In the early days it was necessary 
for the operator to remain in circuit and listen to 
the conversation, for the purpose of helping sub- 
scribers to make themselves understood, and male 
operators were employed ; but it was found that 
their behaviour to the subscribers was not all that 
could be desired, and female operators were now 
universal. The increase in the size of the ex- 
changes made the multiple type of board necessary, 
in which each operator has control of a certain sec- 
tion of subscribers, and has to establish connec- 
tions with sections controlled by other operators 
when the party called is not connected to her own 
board, The multiple board was developed in 1879, 
but hardly came into practical use until afew years 
later. The cords were at first suspended from the 
top of the board, in the natural manner, but were 
now always arranged to be lifted by the operator 
so as to avoid interfering unnecessarily with access 
to the face of the board. [Illustrations and 
diagrams of connections of several boards were 
shown on the screen, and actual jacks and 
plugs were used as lantern-slides, so that the audi- 
ence could follow the successive contacts made by 
the plug as it entered. Working models of various 
kinds of boards and apparatus, made up and lent 
for the occasion by the Western Electric Company, 
were also placed in various parts of the room, and 
their operation demonstrated by actual use. 

The use of batteries in central exchanges led to 
the introduction of power plant for charging them, 
and the modern telephone motor generator sets 
were arranged to give about half-a-dozen different 
sorts of current for signalling and other purposes, 





Subscribers were sometimes suspicious at the readi- 
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ness with which the operator informed them that 
the line was engaged ; but the ‘ engaged” test 
was almost instantaneous, as it consisted merely 
of partially inserting the plug in the jack. The ope- 
rator also had on the board a small listening switch, 
which would remain locked in the listening position, 
but could be made to make and break at another 
contact if she wished to call the subscriber’s atten- 
tion. The common battery system, now recognised 
as the standard, had develo from a system in 
which subscribers had small batteries in their own 
houses. It was tried on a small scale in 1894, and 
came into really commercial operation about three 

ears later. It did away with the subscriber's 

ttery and magneto-machine, and made it neces- 
sary merely to lift the instrument from its hook 
to call the exchange. The replacement of the instru- 
ment gave a definite signal for disconnection, and 
this was no small consideration, as a subscriber would 
often forget to ring off. In fact, many’ subscribers 
refused to undertake to ring off, holding that it 
was the duty of the company to disconnect them 
when they had finished. There might be some 
reason in this contention, but in the early days it 
was rather hard on the telephone operators at 
the exchange. However, automatic signalling was 
now extremely simple with the common battery 
— the removal of the instrument allowing 
the hook to rise and short-circuit a condenser, 
opening the line to continuous current. When the 
hook was depressed, alternating current from the 
exchange could pass through the condenser for 
signalling to the subscriber, but continuous current 
was stop A long series of slides illustrating 
telephone stations and details of apparatus were 
projected on the screen, which, Mr. Webb said, 
should at once dispel the idea that telephone work 
was not a serious branch of engineering. The most 
striking feature was the enormous amount of small 
detail work. One strip of a board usually contained 
120 connections, and in a large station there might 
be from 20,000 to 40,000 strips to be connected 
up. The power-plant, too, was by no means 
insignificant. In the Holborn Exchange of the 
National Telephone Company there were 12-kilo. 
watt motor-generator sets and a battery of 3500 
ampere hours’ capacity. 

n some American cities large exchanges had been 
tried with what were called ‘‘ divided boards.” The 
subscribers had each two switches, and they rung up 
one or other of the boards, according to whether 
the subscriber with whom they wished to be con- 
nected was above or below a certain number. 
The system was inherently bad, and if was found 
that an impatient subscriber would communicate 
wilfully with the wrong board in the belief that he 
would get quicker attention if he gave trouble 
to the operators. Although discarded every- 
where else, the system of divided boards was now 
being installed in St. Petersburg; the telephone 
business in which city, Mr. Webb pointedly re- 
marked, was conducted by the Municipality. In 
Chicago an automatic exchange was in operation, 
the exchange connections being made by the sub- 
scriber by moving a dial on his own instrument.* 
This was satisfactory with exchanges of 5000 or 6000 
lines ; but one noticed that the operator generally 
crept into automatic systems, sooner or later ; 
and it was probable that the system of the future 
would be worked partly automatically and partly 
by an operator. The common battery system was 
automatic as far as signalling was concerned, and 
it might very well be found that the elimination of 
the operator did not compensate for the great com- 
plexity in the automatic control of large stations. 

The lecture terminated by Mr. Webb referring 
to the general opinion that if a subscriber could 
not be immediately connected, the fault lay with 
the operator. An amusing picture was thrown on 
the screen, showing an infuriated subscriber at his 
instrument, while the operators were unconcernedly 
knitting or immersed in novels. Mr. Webb said 
such conduct existed only in the imagination of 
the artist ; and after a few words of well-deserved 
praise of the human links in the complicated 
system, he showed by means of a cinematograph 
the actual operation of a central exchange board. 
The exchange represented was the London Wall 
Exchange of the National Telephone Company, 
as it had ap under normal working con- 
ditions a few days previously. Although not taken 
at the busiest hour of the day, the almost incredible 
rapidity of the calls and the instantaneous way in 
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which they were attended to showed that the 
operator's position was anything but a sinecure, and 
justified . Webb’s plea for a little ordinary 
consideration on the r of subscribers. 

The last lecture of the series, dealing with the 
financial side of telephone business, will be delivered 
on Monday next. 








STEEL TRUST’S YEAR. 

THE operations of the United States Steel Asso- 

ciation are so large and the concern is one of such 
wonderful magnitude that interest always attaches 
to its annual report. That for 1904 has now been 
received, and, in accordance with expectation, it 
shows a very marked falling off in the work carried 
through and the profits earned. The company 
mined only 10,503,087 tons of ore in the twelve 
months, as against 15,363,355 tons in 1903, and 
16,063,179 tons in 1902. It produced 8,406,378 
tons of steel ingots against 9,167,960 tons in 1903, 
and 9,743,918 tons in 1902. Moreover, in con- 
verting this steel into finished products, the loss in 
business was intensified through the fact that though 
an increased amount of certain classes of goods was 
turned out, there was, on the other hand, a serious 
shrinkage in the classes on which there is normally 
a good margin of profit. One item will suffice for 
illustration—namely, steel rails, the price of which 
was maintained unchanged at 28 dols. a ton through- 
out the year. The company’s output of rails in 
1904 was only 1,242,646 tons, against 1,934,315 
tons and 1,920,786 tons respectively in 1903 and 
1902. The most graphic way of showing the 
decline in business is to take the figures of gross 
receipts. The aggregate of these gross receipts 
(representing gross sales and earnings) was only 
444,405,430 dols. in 1904, against 536,572,871 dols. 
in 1903 and 560,510,479 dols. in 1902. Here, then, 
is a decline of over 92 million dollars as compared 
with the preceding year, and of 116 million dollars 
as compared with 1902—the first full year of the 
company’s existence. The net earnings tell the 
same story, and in one respect the figures here are 
even more conclusive, since they are not subject 
to deductions, but show the actual extent of 
the decline in the income available for the pay- 
ment of charges and dividends. These net earnings 
for 1904 (after deducting expenditures for ordinary 
repairs and maintenance, and also interest on bonds 
and fixed charges of the subsidiary companies, but 
not of the parent company) were only 73,176,522 
dols., against 109,171,152 dols. for 1903 and 
133,308,764 dols. for 1902. Thus there was a loss 
from two years ago in the available annual income 
amounting to the extraordinary sum of over 60 mil- 
lion dollars. The net income was sufficient to meet 
all the charges of the year, to pay the full 7 per 
cent. dividends on the preferred stock, and to carry 
forward undivided profits on the operations of the 
year in the sum of 5,047,852 dols. Furthermore, 
this was the result after the usual allowance and 
deductions for sinking funds and for depreciation, 
extinguishment, and replacement funds. The 
amount deducted and allowed for in these various 
ways was no less than 18,207,327 dols., of which 
4,050,000 dols. represented sinking-fund contribu- 
tions forthe bondsof subsidiary companies, 3,907,167 
dols. contributions to the depreciation and extin- 
guishment funds, and 8,667,044 dols. contributions 
to the extraordinary replacement funds. It may be 
pointed out in connection with these appropriations 
that a considerable proportion still remains unused. 
Take the inet aniel item as an instance. In addi- 
tion to the 8,667,044 dols. appropriated out of the 
year’s earnings, there were sundry credits to the 
good, amounting to 271,933 dols., making together 
8,938,977 dols. The payments from the fund 
were only 8,277,118 dols. Asa result the unused 
balance to the credit of that fund was further in- 
creased, raising it, December 30, 1904, to 15,931,472 
dols. At the same date there also remained a credit 
to the sinking funds and to the depreciation and 
extinguishment funds of 6,531,692 dols. Alto- 
gether the unused credits of these various funds 
were 22,463,164 dols. 

It is ee in the report that ‘‘ the appro- 
riations for the depreciation and extinguishment 
unds are made with the idea that, thus aided, the 

bond sinking funds will liquidate the capital in- 
vestment in the properties at the expiration of 
their life. The extraordinary replacement funde, 
on the other hand, are intended to improve, 
modernise, and strengthen the properties. They 
are not used for ordinary maintenance (such 


expenses being included in current operating cos: ), 
but for the rehabilitation of departments and plants 
through entire rebuilding or rearrangement, the 
installation of labour-saving devices, and the sui)- 
stitution of improved and modern machinery, 
equipment, facilities, &c., for obsolete types.” 
They are designed to provide for the current de- 
preciation which is constantly taking place in the 
physical condition of the property, but cannot he 
definitely cared for by replacement or substitution 
from year to year. It is hence contemplated that 
a substantial balance shall always be maintained to 
the credit of these funds. There were some special 
contributions made in 1903, which were not re- 
pe in 1904, because they were not necessary ; 
or instance, the 5,378,837 dols. charged off in 1903 
for depreciation in inventory valuations, and for 
the adjustment of sundry accounts. With prices 
of iron and steel products rising, there was, of 
course, no occasion for another allowance for depre- 
ciation in inventory values. 

If there is one charge which has been more 

vigorously pressed against the Steel Corporation 
than any other, it is that it was excessively 
capitalised in proportion to the property acquired. 
The New York Chronicle considers that if that 
charge ever was true, it is rapidly losing its 
force through the application of earnings and 
surplus income to the acquisition of new property 
and the diminution of debt. Bearing on this point 
there is a statement in the report which shows that 
from the date of the organisation of the company, 
April 1, 1901, to December 31, 1904, the ex- 
penditures for construction and additional property 
aggregated 82,543,482 dols.; that during the same 
period 28,306,779 dols. of purchase-money obliga- 
tion were paid off, 13,864,010 dols. of bonds re- 
deemed with bond sinking funds, and 6,772,970 
dols. more of bonds and mortgages discharged, 
making altogether a grand total of 131,487,243 dols. 
Of this large amount only 31,362,788 dols. were 
provided by the salé of securities, and 25,000,000 
dols. were derived from the capital surplus provided 
at the time of the organisation of the company. 
The whole remaining 75,124,455 dols. came either 
directly from earnings through the various funds 
provided each year, or was derived indirectly from 
the same source through the application of surplus 
income remaining after the payment of dividends 
and charges. 
It will be of immediate interest to the English 
iron and steel trade to learn that during last year, 
in consequence of the dulness of trade, and the in- 
ability to find an outlet at home for the whole of 
its output, the Steel Corporation sent abroad 
1,021,672 tons of its various products. By reason 
of this same depression the company gave employ- 
ment to an average of only 147,343 persons, and 
paid out in salaries and wages only 99,778,276 dols., 
against 167,709 persons employed in 1903, and 
120,763,896 dols. paid out in wages. 








A PERTINACIOUS CURRENT. 
THERE was a large and distinguished audience at 
the Royal Institution last Friday evening to hear Sir 
Oliver Lodge deliver a lecture on ‘‘ A Pertinacious 
Current.” After referring to the rapid progress of 
physical science which would render the present 
period another such land-mark as the Newtonian 
epoch, and mentioning how high a place the Insti- 
tution had always occupied in connection with the 
advancement of science, Sir Oliver explained what 
he had meant by the choice of the title of his lec- 
ture. A pertinacious current was a continuous 
electric current of extremely high potential. Some 
special name was required for such a current to 
distinguish it from the E.H.T. unidirectional, but 
intermittent, current from the secondary winding 
of an induction coil; and although the name he had 
chosen might not survive, it had seemed to him an 
expressive one. A pertinacious current might, of 
course, be obtained from a primary or secondary 
battery if one put a great many thousand cells in 
series; but batteries were costly and inconvenient, 
and deteriorated so rapidly that some more 
practical method was required. An ordinary 
dynamo -current was alternating in direction 
until the opposite pulses were sorted out y 
the commutator ; but though alternating curre:''s 
could be obtained at any voltage required, great 
difficulties arose in the mechanical commutation 
of high-tension currents. A unidirectional high- 
ten-isa current was obtained by the use of n 








ordinary induction coil, and if any means could be 
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found to render such a current uniform instead of 
intermittent, we should have a pertinacious current. 
The problem might be likened to that of filling a 
tauk by the waves of the sea which splashed up 
through a hole in the bottom. It was evident that 
between the wave pulses the water from the pre- 
ceding.wave would run back through the hole and 
the tank would never get full. Similarly, if it 
were attempted to accumulate electricity in Leyden 
jars connected in the ordinary way to the ter- 
minals of an induction coil, the charge given by 
each pulse would escape in the intervals by run- 
ning back through the secondary winding, and no 
electricity could be collected. In both the electric 
and hydraulic cases the provision of some sort of 
non-return valve between the source of the pulses 
and the reservoir, so as to allow a flow in the 
forward direction only, would enable the reservoir 
to be filled ; and if the contents were allowed to 
escape uniformly by another passage, the conversion 
of a pulsating into a steady current would be 
effected. 

A mechanical non-return valve would not hold 
electricity, so some other device must be employed. 
Everyone, said the lecturer, who had worked with 
vacuum tubes had noticed that their conduc- 
tivity often appeared better in one direction than 
in the other. If this difference of conductivity 
could be accentuated, a vacuum tube might be used 
as a valve, and it was therefore important to know 
upon what the difference depended. The beautiful 
experiments of Sir William Crookes had shown 
that in high vacua the negative pole or cathode was 
surrounded by a dark space, at the boundary of 
which the blue glow proceeding from the anode 
terminated. The higher the vacuum the greater 
did the ‘‘ Crookes’ dark space” become, pushing 
back, as it were, the glow into the anode until 
the whole tube was dark. It was now known 
that the cathode was emitting a vast number 
of corpuscles at enormous velocity, which cleared 
the dark space of everything but themselves. 
The positive particles carrying the current from 
the anode were stopped by the fusillade, 
and could only deposit their charge on the 
cathode by going toit in some indirect way. If the 
tube was long and narrow, none would survive the 
bombardment ; but if there was any path out of 
the direct line-of fire, they would make use of it. 
The curious thing about the cathode discharge was 
that it was not specially directed towards the 
anode. It went out in straight lines quite inde- 
pendent of the anode position, so that if the latter 
was put in the wall of a spherical bulb at right 
angles to the cathode, the bombardment would 
have hardly any influence on the positive carriers. 
This peculiarity of the cathode rays was strikingly 
illustrated by means of a V-shaped vacuum tube, in 
which the cathode was at the bottom, facing 
up one of the legs, while the anode was situated at 
the top of the other. The cathode maintained a 
furious bombardment up the leg in front of it, 
while the positive carriers travelled quietly down 
the other leg. 

The effect of the cathode rays in driving away 
the positive carriers accounted for the difference in 
conductivity observed when the direction of current 
through the tube was reversed. If the anode in a 
spherical bulb were shielded by being placed within 
the orifice of a narrow conical trumpet, and the 
cathode was formed by a wire stretched across the 
bulb, passing at right angles by the side of the 
shield, the positive carriers would make their way 
to the cathode without much difficulty. If, how- 
ever, the terminal within the shield were made the 
cathode, the cathode rays would sweep out the 
mouth of the cone too effectively for any current to 
reach the cathode. Such a vacuum tube would 
therefore act as a non-return valve, preventing 
the reversal of the current between the pulsations ; 
but in practice a difficulty was met with : the ions 
which carried the positive particles in a short time 
became fewer, and finally vanished. The bombard- 
ment by the cathode rays had either destroyed 
them or driven them out through the walls of the 
bulb, or changed them into something else ; but 
whichever explanation was accepted, the fact 
remained that they had gone. Their absence made 
the vacuum higher, and until some more of them 
Were admitted, there was nothing in the tube to 
carry the positive charges across from anode to 
a and the passage of current must therefore 

If, however, 


the tube, instead of containing a 
highly rarefied 


permanent gas, as was usually the 








case, were filled with vapour, the pressure of 
which could be maintained by the evaporation 
from a liquid in the tube, the destruction of the 
ions would not matter much, as they would be 
automatically replaced. The vapour used was 
that of mercury, and the supply was kept up from 
a pool of the liquid metal in the tube. The 
tube was a straight one placed vertically, as in 
the old form of the Cooper-Hewitt mercury lamp, 
the mercury at the bottom forming the cathode and 
an iron anode fixed at the top, From what had 
been said previously, it would be remembered that 
the positive carriers would not, under normal 
circumstances, be able to make their way very well 
down such a tube in the face of the cathode bom- 
bardment, so that some device for diverting the 
bombardment was necessary. This device con- 
sisted in wrapping the lower end of the tube with 
tinfoil as far upwards as the top of the mercury, 
and connecting the tinfoil to the anode by a wire. 
The mercury and tinfoil thus formed the two 
coatings of a condenser, and the cathode rays were 
attracted to the walls of the tube and left a free 
path for the positive carriers down the centre. If 
the current attempted to reverse between the im- 
pulses, the upper terminal would become the 
cathode, and its bombardment, not being deflected, 
would stop the reversal of the current. The lec- 
turer had several rectifiers of this type in series 
with the secondary circuit of a very large induction 
coil, and showed that although there were some 
thousands of volts difference of potential across 
each tube, the rectification was perfect, and a per- 
tinacious current could be maintained through a 
path of sufficiently high resistance between the 
terminals of the Leyden jars. The pertinacious 
current was also used for the production of Réntgen 
rays, and was evidently much more efficient for this 
purpose than an intermittent current of the same 
voltage. 








NOTES. 
Tue New Tursine YACHT FOR THE KING. 

THe order for a new yacht for the King has 
been placed with Messrs. A. and J. Inglis, Point- 
house, Glasgow, who have a very high reputation 
for the design and construction of such craft. It 
will be the first Royal yacht constructed by a 
private firm within recent years. The Admiralty 
adopted the very wise course of giving the firms 
invited to submit designs a completely free hand, 
and the designs carried only a nom-de-plume, The 
Committee which was subsequently appointed to 
adjudicate upon the design included the Commodore 
of the Royal Yachts, Sir A. Berkeley-Milne, the 
Director of Naval Construction, Mr. Philip Watts ; 
and Admiral Sir John Fullerton, who was for long 
the Commodore of the Royal Yachts. They had no 
knowledge as to the origin of any of the designs. 
This Committee, we understand, were unanimous 
in their preference for the Inglis design, and 
when their report was submitted to the King, 
he also, after careful examination of the general 
arrangements, acquiesced in the decision. The new 
yacht is primarily intended for short cruises and 
for visits to harbours where the draught of water is 
limited, as in the case of Flushing, Nice, and some 
other Continental ports. The size of the ship has 
therefore been limited, although a cruising speed 
of 17 knots is expected, with a go-astern speed of 
15 knots. The vessel will be 285 ft. long on the 
load water-line, 40 ft. in breadth, and of 2000 tons 
gross. The dining-room, the Queen’s drawing- 
room, and the smoke-room will be on the upper 
deck aft; and it is interesting to note that the 
decorative work, furniture, &c., will, as far as pos- 
sible, be made at Glasgow, showing that this 
city has advanced very considerably in artistic 
roduction. The propelling turbines will be of the 

arsons type, and in accordance with the now 
almost universal arrangement there will be three 
shafts—the high-pressure turbine being in the 
centre, and the low-pressure turbine for going 
ahead on the side shafts, and abaft of them the 
go-astern turbines. Cylindrical boilers are to be 
adopted for generating steam. 


Setr-PropetLep Fire-Servick APPLIANCES. 
The important announcement has just been made 
that the Vienna municipal authorities have decided 
to re-equip their professional fire brigade, together 
with the auxiliary suburban volunteer fire brigades 
of that city, entirely with motor appliances. The 
first step in this direction is an order for no less 


than 53 motor chemical engines and traps, to 
replace the horsed chemical engines and traps of the 
professional service, and those o the volunteer 
auxiliary brigades who have their own horses. 
When this part of the work of re-equipment is 
completed, a decision will be arrived at as to 
replacing the horsed steam fire-engines and horsed 
mechanical long ladders by self-propelled vehicles, 
or adapting them to motor traction. The Vienna 
Fire Service has long stood as a model on the 
Continent for its modernity of ideas in matters of 
equipment, and it is only some ten years ago that 
its entire equipment of. manual fire-engines was 
replaced by large horsed chemical engines, and 
only a few years ago its fire-escapes were replaced 
by pneumatically-raised 80-ft. long ladders. In 
each case the provision of the new appliances 
meant the immediate scrapping or sale of the old 
appliances, so that no old lumber in. the way of 
appliances is to be found at the Vienna Fire 
Brigade stations. The present step is, how- 
ever, probably one of the most important in the 
annals of the world’s fire service, and it certainly 
will greatly influence the efficiency of the Vienna 
service. As to the financial aspect of the first 
order of fifty-three appliances, it is highly in- 
teresting to observe that the Vienna Fire Brigade 
budget shows that there will be a saving of 76,000 
krone (3166/.) per annum, and that as the new 
appliances involve a capital outlay of 850,000 
krone (35,416l.), the whole of the new and more 
efficient appliances will practically be paid for 
out of economies in something like eleven years. 
That motor appliances, when worked in numbers, 
mean a considerable economy was proved by ex- 
periment at Vienna prior to arriving at this 
decision, and it has been equally proved in 
Hanover, where experiments. with a number of 
motor fire appliances have been carried out for the 
past three years. We believe that the same ex: 
perience has been obtained in Liverpool, although 
we have not the exact figures before us. It is 
another matter of interest to see that the Vienna 
Fire Brigade has adopted electrical propulsion for 
its chemical engines and traps. Regarding the 
steam fire-engines, the mode of propulsion has not 
yet been decided upon, but it will probably be by 
steam. 


VIBRATION PROBLEMS IN ENGINEERING. 


The second of Professor Dalby’s lectures on 
‘* Vibration Problems in Engineering,” delivered 
at the Royal Institution on Tuesday last, was 
mainly a summary of his papers on ‘‘ Engine- 
Balancing,” contributed to the Institution of Naval 
Architects and to the Institution of Mechanical 
Engineers, which have already been published in 
our columns. In his first lecture he had shown 
the possibility of balancing inertia forces due to 
reciprocating or revolving parts; but he now 
pointed out that to secure freedom from vibration 
it was necessary also to balance the couples due 
to these forces. The possible importance of these 
couples was illustrated by a model of a three- 
cylinder engine hung on springs. The primary and 
secondary reciprocating forces of this engine were 
balanced, but the moments of the inertia forces, 
however, could never, he stated, be thoroughly 
balanced in an engine having less than five cranks. 
On setting the model in motion, the vibrations due to 
the unbalanced couples became exceedingly violent 
when their period coincided with the natural period 
of the suspending springs. Trouble arising in this 
way had, the author stated, arisen at an important 
electric lighting station, where three alternator sets 
driven by three-cylinder high-speed engines were 
secured to one foundation, the natural vibration of 
which was the same as the periodicity of the inertia 
couples of the engines. The trouble was cured by 
adding to each engine a couple of large bob- weights, 
driven by eccentrics mounted on the crank-shaft. The 
weights and positions of these compensating masses 
were calculated in the manner cuiioed in his pre- 
vious papers. The engines were altered one at a 
time, the other two taking the load. By taking care 
to parallel the alternators when the crank-shaft of 
hone engine was 180 deg. in advance of the other, 
Professor Dalby said, it had been found possible 
to greatly reduce the vibration trouble whilst the 
alterations on the third engine were in progress. In 
the case of four-cylinder engines he pointed out 
that the weights of the pistons and the angles be- 
tween the cranks must both be determined by calcu- 
lation if the best results were to be obtained. An 
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of the cranks sufficed in such a case to introduce 
considerable vibration, and hence it was seldom 
possible to obtain a satisfactory balance by trying to 
adjust the position of the cranks after erection. ‘The 
nutaber of bolt-holes used in the crank flanges was, 
in fact, insufficient for the nicety of adjustment 
required. In connection with the problem of 
obtaining a fairly uniform turning moment in the 
crank-shaft, Professor Dalby stated that the plan 
of making each cylinder indicate about the same 
horse-power, though effective with three-cylinder 
engines, gave a result with four-cylinder ones. 
The problem in the latter case had, he said, been 
recently solved by Professor Lorenz, who had 
expanded the curve of crank effort in a Fourier 
series of the form A + Bcos 6 — C sin 6, and had 
then shown that to get a uniform turning moment 
the sum of such terms as C sin 2 6 should be zero. 
MounicrpaL AUTHORITIES AND Harsour ConTROL. 
Much discussion has recently taken place as to 
the part which municipal authorities should take in 
the control of ports, rivers; and harbours, the 
London County Council being amongst the corpora- 
tions desirous of making the maritime board more 
representative, while, at the same time, the 
Clyde Trust, which has control of the Glasgow 
harbour, desires to materially reduce the repre- 
sentation of the municipal council of the city 
upon the board. In this they were, in some 
measure, influenced .by the composition of the 
Mersey Dock Board, where the harbour rate- 
payers alone have the administration of the docks 
and navigation. The Clyde Trust Bill has been 
before the House of Lords, and, as may be 
readily understood, was very keenly contested. 
This week the Committee, over which the Duke of 
Bedford presided, have given their decision, which 
is in some measure a compromise, in favour, how- 
ever, of the ratepayers of the harbour. Formerly 
the Clyde Trust consisted of twenty-five members, 
fen elected by the Glasgow Corporation, includ- 
ing the Lord Provost, who was chairman of the 
Trust, two each by the Chamber of Commerce, 
the Merchants’ House, and the Trades’ House— 
three organisations which represent the old guilds, 
and generally the commerce of the city; while 
nine were elected by the shipowners and payers 
of rates in connection with the harbour. The 
Bill promoted for the reconstitution of the Board 
of Harbour Trustees aimed at the number of mem- 
bers elected by shipowners, &c., being increased 
from 9 to 21, while the members nominated by 
the Town Council and other boards was to be 
reduced from 16 to 4. This, it will be recognised, 
was practically to deny to the City of Glasgow all 
control in the management of the affairs of the 
harbour, and would have made the situation more 
akin to that in London and Liverpool. The Cor- 
poration of Glasgow has cudnebhelly assisted 
greatly towards the development of the harbour, re- 
cognising that the prosperity of the city very largely 
depended upon the navigation to the sea, and it is 
generally felt that there was justification for a 
large representation of the people on the board, 
even although all expenditure had to be met by 
dues exacted upon ——— and merchandise 
arriving at the port. he Duke of Bedford’s 
Committee has taken this view. The number 
of representatives of the shipowners and rate- 
payers has been increased from 9 to 14, while 
the number of members nominated by the various 
public bodies of Glasgow has been increased from 
16 to 17. The total number of members has thus 
been increased from 25 to 31. The number of 
representatives of the Glasgow Corporation remains 
the same—ten ; the three other Glasgow bodies have 
had their representation cut down from two to 
one each, and, instead, it has been decided that the 
town and county councils adjacent to the river should 
have representation nthe Harbour Board. Thus 
the Govan and Partick Burgh Councils will send 
one member each, and the Lanarkshire County 
Jouncil two members. The main point of the 
decision is that municipal representation, even 
without taxation, has been ratified by the Com- 
mittee, but the number of ratepayers’ representa- 
tives has been increased, to insure practical equality 
of votes, should any question arise between the 
municipal board and the Harbour ratepayers. 





AUSTRALIAN IRRIGATION. — The New South Wales 
Government believes that an area of about 200 square 
miles of country between Narrandera and Witton might 
be profitably irrigated by the construction of canals. 
Surveyors are now engaged in laying out the canals, 





THE VAUXHALL IRON WORKS AT LUTON. 


Two or three years ago we published an article on 
the suitability of Luton for manufacturing works, 
after an investigation of the whole conditions ;* and 
we are glad to note that since then one or two firms 
have moved their works from London to this district, 
realising not only the satisfactory facilities afforded 
by railways, but also by the municipal authorities. 

The latest firm to migrate from London is the Vaux- 
hall [ron Works Company, Limited, who have for 
nearly fifty years carried on a marine and general engi- 
neering business on the south side. But as they have 
greatly extended their producing capacity of recent 
years, principally by the addition of motor-car works, 
they decided to move to a more capacious site, and 
fixed on Luton. Here they have erected, on freehold 

und, new works, with a main machine-shop 130 ft. 
y 180 ft., divided into four bays, two of which 
are given up to marine and general engineering 
work, and two to the motor-car industry. They have 
traversers of 1 ton to 12 tons in capacity. Electric 
driving has been adopted throughout, the current 
being taken from the Corporation Station at 1d. 

r unit. The garage an aria cae is 90 ft. 

y 40 ft. There is now being added also a de- 
partment for making car-bodies, and another for 
trimming and painting cars; while the company are 
fortunate in having alongside the West Hydraulic 
Foundry Company, whence they get many of their 
forgings and castings. The installation of machine- 
re is very complete, including many fine lathes, 
sein and slotters, while one of Massey’s pneumatic 

ammers of 5-cwt. capacity proves a very useful 
tool. They have a very fine gear-cutter; and in 
connection with their motor-car cylinders, which are 
all cast separately, they have an ingenious grinder 
for dealing with the pe Merve after they have been 
reamered. The cylinder is mounted on a headstock, 
and while rotating a reciprocating motion is given to 
the grinder, working within the cylinder in exactly 
the same way as a piston, the crank being rotated 
by a pulley. In this way the grinding is very effec- 
tively and accurately carried out. The company have 
— own an arrangement whereby, with brake and 

ynamometer apparatus, it is possible to ascertain 
the mechanical efficiency of their motors after being 
mounted on the chdssis, It is the intention of the 
company to develop the petrol launch motor. They 
manufacture all types of marine engines up to about 

1000 horse-power, and their motor-cars are fitted with 
three or more cylinders working vertically. They 
produce a three-cylinder 9-horse-power two-seated car 
at 200/. In view of the generally urged indisposition 
of the workers to leave the Metropolis and migrate 
with the shops, it is well to note that of the workmen 
engaged by the Vauxhall Company 68 per cent have 
moved, and the company are erecting around their 
works a colony of self-contained houses of four rooms, 
bath-room, garden, and other conveniences, the rent 
charge being 7s. 6d. per week. 








EXECUTIVE STAFF AT THE ROYAL 
ORDNANCE FACTORIES. 

A MEMORANDUM has now been published containing the 
recommendations of the Committee appointed over two 
years ago to consider means for improving the efficiency 
of management of the Government ordnance factories. 
No one will dispute the perfection of the ideal man 
whom the Committee hope to obtain for the four posts 
classed as managerial positions; and even the Committee 
themselves seem doubtful as to the number of such men 
available, for they recommend that a special class of 
supervisors should be formed, from which the managerial 
ranks should be recruited. If this is the only way to get 
suitable candidates, it must, of course, be adopted ; but 
it would seem far better that the managerial positions 
should for the most part be filled by men who have been 
trained in private firms and have learnt efficiency under 
the stress of competitive manufacture. 

It seems rather curious that the Committee should 
imagine that the extensive practical knowledge con- 
sidered necessary for members of the managerial staff 
can be obtained merely by a three years’ course as a work- 
shop student, undergone presumably after a previous ex- 
clusively theoretical training. The ordinary trade appren- 
ticeship period in the ordnance factories is for six years, 
so that the product of the training scheme would only 
have had half the practical instruction deemed necessary 
to make a competent workman, and yet would be in a 
position above the shop foremen. It would also be very 
interesting to know the details of the schemes indicated 
in the first ph of Part II. of the report, the 
memorandum relating to which we reprint in full below:— 


Memorandum with regard to the Report by the Foremen’s 
Qualifications Committee, on Matters relating to the 
Royal Ordnance Factories. 

A Committee was appointed by the Secretary of State 

for War in November, 1902, to consider and report on the 

questions of supply and selection of suitable men for the 
management of the ordnance factories’ workshops, and as 
to the best means of meuring that matters in connection 
with the economic results of workshop management are 





* See ENGINEERING, vol. lxix., page 467. 





brought to the notice of those responsible. The Com- 
mittee took a considerable amount of evidence, including 
that of representatives of leading engineering firms, and, 
after mature deliberation, presented a report dealing with 
both aspects of the question. } 

The Committee came to the conclusion that develop. 
ments in the science of workshop management in recent 
years call for higher qualities in those required to fi}! 
managerial positions than was the case in the past ; and 
it was thought that the ordnance factories would be 
materially strengthened if a higher scale of qualification 
were demanded for the superior positions of management 
than has hitherto been required or considered necessary 
in this country. i 

The training of engineers and the need of improvement 
in shop management and administration in this country 
have been much discussed by, and are still occupying the 
attention of, many leading engineers and engineering 
societies. The Committee felt very strongly that the 
ordnance factories should take a prominent position in a 
movement of such far-reaching importance. 

While satisfied by personal examination that the 
classes of managers, assistant managers, and principal 
foremen in the ordnance factories contained men well 
trained in their particular lines, and in many cases 

of considerable educational qualifications, the 
Committee felt doubtful whether there invariably existed 
among them that breadth of view which many matters 
properly belonging to managerial duties demand. 

e Committee thought that the ideal man for the 
mai rial positions under consideration was one who 
combined business capacity and commercial knowledge 
with the widest possible general education, the widest 
possible technical and theoretical training, and the most 
extensive practical knowledge of the trades over which he 
has to exercise control. He should be tactful, resourceful, 
of organising capacity, and be, whatever his actual birth, 
in the highest sense a gentleman. 

The Cnamniteee were disposed to differentiate between 
the requirements of the qualifications for occupants of 
positions of foremen and assistant foremen, and those for 
the class of manager, assistant manager, and shop 
manager. They are of opinion that the class referred to 
as managerial should form the ‘‘Upper Division,” 
divided into four sub-divisions— 


(a) Managers ; 
(6) Assistant managers ; 
’ (c) Shop managers ; 

(d) Supervisors ; 
the first three of these representing, under possibly 
somewhat different titles, offices now in existence, the 
last-named being a new departure. They advise that for 
the whole of these sub-divisions the qualitications should, 
if penne include a university education of a standard 
to be approved, evidence of a sound theoretical scientific 
education that might vary in direction to meet the re- 
quirements of different departments, the fulfilment of a 
practical workshop training for three years at least, and 
evidence of fitness vouched for from personal knowledge 
by acceptable sponsors. They advise that with such an 
equipment, of which the requirements of the Institution 
of Civil Engineers for election to Associate Membership 
may be taken as typical, it would probably be found un- 
necessary to institute special examinations of a similar 
preae vae | 

The Committee were of opinion that the supply of 
suitable men might, and goabohy would, be limited, and 
that it would therefore be necessary to take steps to edu- 
cate likely men from an early stage of their career, so as 
to eventually secure a constant source of supply sufficient 
to meet all demands. 

With regard to foremen, it was not considered neces- 
sary to insist upon a materially higher standard of educa- 
tional attainment than has been required recently ; but 
the Committee did not advise that vacancies in the 
‘* Upper Division” should in the ordinary course be filled 
from the “ Lower Diviaion.” Such promotion would be 
dependent upon a foreman possessing the necessary 
qualifications as outlined above. . : 

They recommended that the candidates for appoint- 
ment or promotion into the lower division should be able 
to give evidence of-— 

(a) A fair general education ; 

(b) A sound, if elementary, scientific knowledge of 
subjects applicable to their respective charges ; 

(c) A practical knowledge of all branches of the trade 
they would be called upon to control ; and 

(d) A proved capacity to organise and control the work 
of men under them, ascertained either by personal know- 
ledge of the appointing officer or by some reliable personal 
recommendation. : 

To meet these requirements the Committee recom- 
mended that it would be a proper course to educate lads 
and young men to secure sufficient and suitable candidates 
to fill vacancies as they arise. 


Upper Managerial Staff. 

The Committee were of opinion that it would be a 
proper course to train up young men to fill the vacancies 
in the Upper as well as in the Lower Divisions, and 
with a view to the creation of a source of supply of can- 
didates for the Upper Division. With this object they 
proposed the introduction of a new class under the title 
of ‘‘supervisors,” to be com of young men who 
have been suitably trained, both educationally and prac- 
tically, and whose duties would be to act as assistants to 
managers, assistant managers, shop managers, or who 
might even be placed in the position of foremen or 2ssis- 
tant foremen, so that they might become acquainted 
with the necessities of manufacture of warlike stores. _ 
men possessing 


t 
They further recommended that young men possessing 


the necessary educational qualifications, 
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fulfilled the practical course, might be entered in the 
ordnance factories as ‘‘ workshop wg, and undergo 
three years’ practical training there. T 

course, be subject to strict compliance with the Depart- 
mental Regulations, and the course in the various shops 
would be supervised and directed by the Chief Superin- 
tendent of Ordnance Factories, who would take specific 
notice of any idleness or inattention to work, of bad 
timekeeping or incompetence, which would be punishable 
with dismissal or count against the retention of the 
offending individual in the ordnance factories or other 
Government department on the completion of the three 
years’ practical work. 

The Committee recommended that the pay of a super- 
visor should be from 150/. per annum, rising by annual 
increments of 102. to 230. per annum, and that the 
workshop student should receive from date of starting 
work 203. per week, rising in accordance with progress 
to 30s. per week. 

The Committee considered that the trained men pro- 
duced by the pro) system would very suitable 
candidates for positions as inspectors of ordnance ma- 
chinery, and suggested that those, for whom, on comple- 
tion of their course, appointments in the factories were 
not available, might be nominated to fill vacancies in that 
important branch of the service, for which a good sequence 
of candidates would thus be secured. 


Foremen and Assistant Foremen. 


When considering the Breese of the entry and train- 
ing of trade lads in the ordnance factories, the Committee 
found that there existed in the four departments con- 
siderable difference both in the qualifications required in 
the entrance examination and in the subsequent trade and 
technical teaching, which only in certain cases included 
compulsory attendance at technical classes provided 
inside the Royal Arsenal for at least three out of the six 
years which usually formed the trade lad or apprentice- 
ship period. The Committee recommended the institu- 
tion of one examination for all trade lads, who should, 
aren be treated on the same lines, whatever depart- 
ment of the ordnance factories they might be pete we ; 
that they should not be left to pick up their trades as best 
they could in the shops, but should as far as possible be 
systematically taught their own trades, together with such 
portion of the allied trades as might seem desirable to 
properly equip them for thorough usefulness in the future 
for the position of foremen and assistant foremen. 

The Committee further recommended that courses of 
compulsory education should be arranged for in conjunc- 
tion with the authorities of the Woolwich Polytechnic, 
part of which should be by evening classes and part by 
work during paid time on one afternoon a week, making 
together not less than ten hours per week. This step 
necessitated the discontinuance of any class teaching 
inside the Royal Arsenal itself. These arrangements 
are now in force during the current session of the Wool- 
wich Polytechnic. 

Part IT. 


The Committee also dealt with many other internal 
questions on the economic side, such as the application 
of technical knowledge in the drawing-offices, in rate- 
fixing, economy of manufacture and of workshop manage- 
ment, entailing schemes for promptly rewarding useful 
suggestions ; also in regard to strengthening the existing 
Mechanics’ Institute by improvements in the reference 
library and reading-room, and the supply of modern 
technical books, which should be free to all employés of 
the ordnance factories. 

rhe recommendations embodied in the report from 
which the above is taken were duly considered and 
approved on general noe me and the Committee, re- 
apoated to give effect to them, is still in session, having 
already arranged for the introduction of a number of 
supervisors and workshop students, for the course of 
study to be carried out at the Woolwich Polytechnic, and 
other matters. 








THE PHYSICAL SOCIETY OF LONDON. 

At the meeting of the Physical Society of London, 
held on March 10, Dr. R. T. Glazebrook, Past-Presi- 
dent, in the chair, a paper on ‘‘ Direct Reading Resist- 
aice-Thermometers, with a Note on Composite Thermo- 
Couples,” was read by Mr. A. Campbell. The paper 
describes two methods by which the reading of a resist- 
ance-box in connection with a platinum resistance-ther- 
mometer gives directly the actual temperature without 
the use of any formula or table. In the first method the 
variable resistance in the measuring-arm of the Wheat- 
stone's bridge is shunted by a suitable resistance. When 
this shunt has the proper value, the change of resistance 
in the measuring-arm necessary to give a balance is 
Proportional to the change of temperature of the 
patinom to a good d of accuracy up to 1000 deg. 


egree J ae 
: nt. A more exact method (that of the “ Rectifying 
oop) 18 somewhat similar. In it the measuring-arm 
sunsets of a closed loop of resistance, one end of the arm 
peng while the other end is a 


3 a fixed point on the loop, 
slide which can be moved » I the loop. The total 
emetnnes of the arm is conneutel by a simple parabolic 
aw with the excess X of the slider reading over a zero 
vending. Thus R= A + BX + CX2 The author 
shows how the resistance of the loop and the zero reading 
‘de be calculated so as to make this parabolic formula 
identical with that giving the temperature - resistance 
variation of any specimen of platinum. When the 
Sapeoinn nee these values, the reading X will be 
ortiona j 

“3 tang to the temperature (Centigrade) of the 
5 appendix the author points out that for measuring 
: all temperature differences up to 100 deg. or 150 deg., 

© most useful therme-couples gre iron-nicke] or iron- 


ey would, of | I 





constantan. The voltages given by these are nearly, but 
not quite, proportional to the differences of temperature. 
n order to make the proportionality more exact, he pro- 
poses to use a ‘‘ composite” (triple) junction by putting in 
parallel with one of the usual wires a wire of a third 
metal (e.g., copper); by adjusting the relative resistances 
of the branches of this lel circuit, the temperature- 
vol curve of the combination can be practically 
rectified. 
Mr. W. Duddell expressed his interest in the paper, 
and asked the author if he had considered the question of 
utting a constant resistance in series with the rectifying 
oop. By so doing it would be possible to simplify the 
mathematical processes involved in the method. ith 
reference to the author’s note on composite thermo- 
couples, he asked if Mr. Campbell could give any 
information regarding the variation of the thermo- 
electric properties of constantan with the percentage of 
nickel and co - present in the alloy. 

Professor Callendar said he admired the rectifying loop 
method of reducing the direct readings to the gas-scale, 
and thought it would be useful in practical work, espe- 
cially at high temperatures ; but for the most accurate 
scientific work at moderate temperatures he thought the 
corrections would be too complicated, and that trouble 
would be saved by adopting the ordinary method. It 
was most important in practice to secure accurate com- 

msation of the leads, which could be insured in a satis- 
actory manner only by making the leads and the ratio 
arms equal. Instead of making the loop-resistance equal 
to k R, as proposed in the paper, it woul be necessary to 
make it equal to R, and to write x = c + mt or its equiva- 
lent. The method suggested by Mr. Duddell of adding 
to the loop a resistance in series equal to Ry would sim- 
plify the algebraic relations of the coefficients, giving 
m = aRo/b, but would prevent the thermometer reading 
on the loop below 0 deg. Cent. For many purposes this 
would not matter seriously. Neither the loop method nor 
the three-lead arrangement subsequently proposed by the 
author, could be with a bridge-wire, as both involved 
plug or sliding contacts of negligible resistance. The 
three-lead arrangement also precluded the possibility of 
making an insulation test of the leads at any time. With 
regard to composite thermo-couples, he did not think the 
arrangement would be useful except for very moderate 
ranges of temperature, on account of the irrationality of 
the curves, which could not be satisfactorily represented 
by parabolic formule. He had himself employed a similar 
arrangement with resistance-thermometers, eombining 
wires of different materials in series, such as platinum 
and gold, or platinum and iron, so as to eliminate the b 
term. This was a simple and fairly reliable way of recti- 
fying the curve, since the resistance variation of most 
metals followed approximately parabolic formule, and 
the sign of ) was positive for many me but negative 
for platinum. It was difficult, however, to find a suitable 
Ye capable of standing high temperatures without 
change. 

Dr. Chree pointed out that the resistance of the coils 
and shunt would vary somewhat with temperature, unless 
made of some material with a negligible temperature 
coefficient. This would presumably necessitate some 
correction to the reading in the ordinary case. He asked 
Mr. Campbell whether a change in the total resistance 
of the wire due to temperature affected in any way the 
accuracy of the calculations. 

The chairman expressed his interest in the paper and 
in the usefulness of the methods described for ordinary 
work, but pointed out that for the most accurate work it 
was advisable to work with the simplest possible form of 
apparatus, and to apply the necessary corrections at the 
end. With regard to the question of compensation raised 
by Professor Callendar, the mathematics given in the 
paper would embody his suggestion if 2) were given a 
suitable value instead of being made equal to unity. The 
constantan wires referred to by Mr. Campbell had been 
tested over a large range of temperature, and it had been 
found that a constantan iron couple gave a linear formula. 

Mr. Campbell, in reply to Professor Caliendar, said it 
would be possible to arrange the rectifying loop with 
plug contacts instead of sliders; with 25 ohms in the 
measuring arm, sliders cannot cause serious error. In 
reply to Mr. Duddell’s second question, he did not know 
if any of the other copper-nickel alloys gave better thermo- 
electric results (against iron) than constantan. In both 
of the rectifying methods the temperature coefficient of 
the measuring arm caused no more error than in the ordi- 
nary method. 
and Mr. Duddell’s remarks, he mentioned that for both 
methods he had indicated clearly in the paper that when 
once the ratio of the resistances of the zero-reading and 
the total loop (or the shunt) was found from a and §, then 
the absolute values of these resistances may be altered 
in any ratio desired. The bridge can thus have equal or 
unequal arms at will. 

A paper on ‘ The Stresses in the Earth’s Crust before 
and after the Sinking of a Bore-Hole,” was read by Dr. 

hree. In Wature, October 20, 1904, there a red 
letters by Mr. G. Martin and the Hon. C. A. Parsons 
dealing with the size of the stresses of the earth’s crust, 
and speculating as to what would happen if a hole were 
bored to a depth of 12 miles. The present paper dis- 
cusses the subject, treating the earth as an elastic solid, 
and points out the various uncertainties that exist. 
Solutions are presented of a number of mathematical 
problems having a bearing on one or other of the pos- 
sibilities discussed. The principal novel case considered 
is that of a composite earth, consisting of a core of 
pia gag material and of a crust which may be com- 
pressible or incompressible. If the earth be treated as 
a homogeneous and perfectly elastic solid, the mathe- 
matical solution indicates near the surface horizontal 
pressures which are of extremely large magnitude, 


In further answer to Professor Callendar’s | © 





unless the material be supposed incompressible, or 
nearly so. To this hypothesis there is the obvious 
objection that on the one hand there is no evidence of 
enormous horizontal pressures, while on the other ordi- 
nary materials are by no means incompressible. 1 
hypothesis of an incompressible nucleus and compressible 
crust, whose thickness is but a small fraction of the earth’s 
radius, is much more free from objections. The horizontal 
pressure to which it leads vanishes at the surface, and to 
a first approximation is like the vertical pressure—a 
linear function of the depth. On this hypothesis a 
small portion of the material at a few miles depth, 
before the bore-hole is formed, is similarly situated to 
a solid cylinder exposed to different normal pressures over 
its flat ends and curved surface. The vertical pressure 
ata given depth is shown to be similar in magnitude, 
but probably somewhat less than the pressure that 
pol exist at the same depth in a liquid of the 
same mean density as the superincumbent crust. The 
horizontal pressure may be as great as the vertical pres- 
sure, but is probably less unless the material behave as an 
incompressible solid. After the bore-hole is formed the 
material immediately surrounding its walls is similarly 
situated to a hollow cylinder whose inner cylindrical sur- 
face is free from stress, while normal pressures act over its 
outer cylindrical surface and flat ends. From this conclu- 
sion must be excluded the material immediately under or 
close to the foot of the bore-hole. The material immedi- 
ately under the whole is to a certain extent somewhat 
similarly situated to a cork in a ginger-beer bottle ; but 
under ordinary conditions the weakest point would seem 
to be in the cylindrical wall a very short distance above 
the bottom. The tendency, of course, is for the walls to 
be forced in or for the material to flow. Calculations 
are made as to the tendency to rupture on the maximum- 
stress-difference theory for the several hypotheses con- 
sidered. 

A paper on “‘ The Lateral Vibration of Bars of Uniform 
and Varying Sectional Area,” was by Mr. J. 
Morrow. Lord Rayleigh has given a method by which 
the approximate period of vibration of a rod can be calou- 
lated without the use of transcendental equations. The 

uestion has recently been further discussed by Mr. 
Garrett and Dr. Chree. The object of the paper is to 
show that, by assuming a type of vibration consistent 
with the ple Fn obtaining at the ends of the bar, the 
period can be obtained approximately in a simple manner, 
and that by a process of continuous approximation the 
period and the type of the vibration may be determined, 
in a large number of cases, with great accuracy. From 
the hypothetical displacement equation an expression is 
obtained for the bending moment at any point in the 
length of the bar, and from this thé resulting curve of 


deflection is calculated by the formula « =M/E1. This 
ze 


curve can then be used in a second approximation to the 
value of M, and the process repeated until the required 
accuracy is reached. The cases of clamped-free, sup- 
ported, and free-free bars are first dealt with, and then 
solutions are given for a clamped-free bar (1) when the 
breadth varies as the distance from the free end ; (2) when 
the breadth varies as the square of the distance from the 
free end ; and (3) when the depth varies as the distance 
from the free end. 

Dr. Chree pointed out that the author’s formule for 
the frequency contained factors of the type vy y oY 
varied, however, as cos kt, and so ,/y was negative. 
The explanation was that Mr. Morrow’s “inertia 
forces” ought really to be taken with the reversed sign, 
and ought to be the “ reversed effective forces” ordi- 
narily employed in dynamical problems. He remarked 
that the results to which the method led were very close 
approximations indeed, but that the successive approxi- 
mations entailed laborious algebra. The value of the 
method would be much enhanced if it could be shown 
that the phenomenon exhibited by all the cases treated 
by Mr. Morrow of the calculated frequency being 
too low was universally true. If that were the case, 
one would know that the correct value was inter- 
mediate between that given by Mr. Morrow’s first 
approximation and by Lord Rayleigh’s method. Dr. 
Chree also pointed out that Kirchhoff had obtained exact 
solutions for a variety of forms of varying section, and 
that one of his cases discussed in Todhunter and Pearson’s 
‘*History of Elasticity” was the same as the last of the 
author’s cases. In this instance the frequency obtained 
Mr. Morrow’s third approximation came very near 
Kirchhoff’s exact result. 

Mr. Morrow, in reply, said that by his method the first 
value for the frequency was generally a long way out, but 
that the true value was gradually eppousehed by suc- 
cessive approximations. By making two approximations, 
therefore, it was possible in any case to determine whether 
the initial value of the oq! was too high or too low. 
The method ee by Mr. Garrett gave one approxi- 
mation only, and there was no continuous approach to the 
true frequency. 








Tur Wor.p’s Ports.—Hong-Kong appears to be the 
greatest port in the world, the entrances and clearances 
in the last year for which data are available having been 
19,204,889 tons. London ranks second with an aggregate 
of 19,063,629 tons ; Antwerp third, with an aggregate of 
18,177,296 tons; New York fourth, with an aggregate of 
17,936,114 tons; Hamburg fifth, with an aggregate of 
16,694,792 tons; Liverpool sixth, with an aggregate 
of 14,499,618 tons; Rotterdam seventh, with an aggre- 
gate of 13,579,629 tons ; Cardiff eighth, with an aggregate 
of 13,179,156 tons; Shanghai ninth, with an aggregate of 
12,342,535 tons ; and Singapore tenth, with an aggregate 
of 12,004,919 tons, 
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TWO-CYCLE MOTORS. 
To THe Eprror or ENGINEERING. 

Sir,—When I intervened in this correspondence it was 
to point out that the ‘‘Gothic” engine should be diffe- 
rentiated from other two-stroke engines by reason of 
its having none of their faults. Your correspondent 
** Deux Temps ” commits a common error ; although men- 
tioning the ‘‘Gothic” engine, he deliberately ascribes to 
it the same faults as are prevalent in other types of 
engines. I therefore crave your indulgence to answer 
him, notwithstanding it is my experience that discussion 
with anyone writing behind a nom-de-plume is generally 
very unprofitable, both to those taking part in the discus- 
sion and your general ers. 

Whether the begs is sucked in, pushed out, stretched, 
or unde any other operation whatever, matters not 
a little bit. e point is: First, that the ‘‘ Gothic” 
“, charge volume for charge volume, speed for speed, 
will develop twice as much power or more than the 
average of any four-stroke oil-engine on the market ; 
second, that it will not back-fire or miss-fire at any speed 
for which it is designed. (Parenthetically, your general 
readers should here notice that back-firing is not the 
special prerogative of the two-stroke engine as your corre- 
spondent would have them believe. There are some glaring 
examples in the early stages of most public exhibitions, 
to say nothing of those you hear from motors on the 
road, so that ‘‘ Deux Temps’” explanation of the cause is 
hopelessly wrong.) Third, that it is more economical ; 
fourth, steadier running; so much so that driving a 
lighting plant direct, no fluctuation whatever is visible 
in the lamps, and that with a very light fly-wheel. To 
give specific data: In an engine having 154 cubic inches 
charge volume, running at 320 revolutions per minute, I 
can produce 6.95 brake ag teh, or, roughly, 7 brake 
horse-power. Can ‘‘ Deux Temps” match it in a four- 
stroke oil-engine, horizontal type, of any make—not a 
motor, for these are fairy machines. To compare a 44-in. 
by 7-in. Day engine with a7-in. by 15-in. Crossley is not 
only unscientific, but silly; and to assert that 4 brake 
horse-power ‘‘Gothic” engines are fitted with two fly- 
wheels weighing 1 ton, is not only silly, but untrue. 

Mr. Dugald Clerk has not had the ‘‘Gothic” engine put 
before him, so his remarks do not apply. ; 

Your correspondent seems to think that ontting rid of 
the exhaust is the secret. Far from it. Mr. Dugald 
Clerk is taking the trouble to put the exhaust back again 
into the cylinder. 

“‘Deux Temps’” reference to other engines as slow- 
running is also misleading. Slow or ap age anya conveys 
no idea of the piston speed, which is often very much 
higher in the so-called slow-running engines ; so that, on 
the whole, I am afraid that with the very mixed ideas of 
your correspondent, it is useless for me to continue this 
discussion any further, as certainly no new light or profit 
will accrue therefrom 

As to the novelty or otherwise of the engine, your 
readers are not interested ; the only place where that can 
be properly discussed is in the Law Courts. 

I am, Sir, yours respectfully, 
A. G. MELHUISH. 


High-street, Chingford, March 28, 1905. 








TURBINES FOR OCEAN-GOING VESSELS. 
To THE Eprror or ENGINEERING. 

Sir,— Your correspondent, Mr. D. Burt, in ENGINEER- 
ING of the 17th ult., appears to be somewhat sceptical 
about the results which have been obtained with the 
turbine system of propulsion, and has grave doubts about 
the future success of the system for ocean-going vessels. 
In fact, he almost predicts a failure of the Allan and 
Cunard express vessels, and bases his objections on the 
fine pitch and small diameter of the propellers, and thinks 
that in head winds and seas, owing to the pitching and 
rolling of the vessels, they will be unable to make the 
headway which they would do if fitted with ordinary 
seugemiing engines. ; 

Well, Sir, there has now been quite a number of turbine 
vessels completed and tested, and reports show that those 
which experienced the full force of the hurricane that 
— around our coasts last week behaved admirably. 

n the case of the Queen, running between Dover and 
Calais, on Wednesday, the 15th inst., the date when the 
storm reached a climax, this vessel lost only 15 minutes 
on the passage, compared with 60 minutes lost by the 
other steamers ; and in ordinary rough weather this vessel 
can make the passage in something like 20 minutes less 
than the others. This is a send to the victims of 
sex-sickness, if there was nothing else to recommend it. 

On the same day the Larne and Stanraer steamer 
Princess Maud also experienced the full force of the gale, 
but nevertheless made the passage within a few minutes 
of her regular time. 

It is now a very old stor” about the coarse v. fine pitch 
of propellers in the Norvh Atlantic service, but this 
subject has been thrashed out long ago, and a number of 
fast vessels have been running very successfully with the 
pitch of their propellers about 10 per cent. more than 
the diameter, and have maintained their speed in all 
weathers. 

Coarse-pitch propellers have limits, and so certainly 
have fine-pitch propellers. Propellers could be made of 
such a coarse pitch that the power of the engines could 
be almost absorbed, and the vessel make little or no head- 
way. At the same time they could be made so fine that 
the ordinary reciprocating engine would be unable to 
make the necessary number of revolutions to obtain head- 
way ; and this is where the grand virtue of the turbine 
velocity shows itself. 

With the fine pitch of propellers the friction is reduced, 
and the power of the engines is made more efficient, and 





consequently the slip is lessened ; for it is a well-known 
fact among those who have given the screw propeller 
some study that reducing the pitch has in many cases 
shown results. In proof of what I say, I enclose a 
development of a propeller (A) from a turbine vessel which 
shows at a glance wherein it is superior to the propeller B, 
which is rather a coarse pitch. The reduction of the 
angle is shown at four different diameters, and proves 
conclusively, I think, the reduction of friction in pro- 
pelling a v 

I recall a case which came under my jurisdiction, where, 
in two sister-ships fitted with duplicate engines and 
boilers, the second vessel on the measured mile showed a 
slip of 4.7 per cent., as compared with 9.3 per cent. in 
the first vessel. This result was — by increasing 
= fineness of the pitch and slightly increasing the sur- 
‘ace. 
In the case of the first vessel the pitch of her propeller 
was about 10 per cent. more than the diameter. 





calculated as pre Scere calcium sulphate, of the weit 
of the cement shall be added. 
se 6. The cement shall comply with the following 
conditions as to its chemical composition :— : 
There shall be no excess of lime—that is to say, tie 
proportion of lime shall not be greater than is necessary 
to saturate the silica and alumina present. The propor- 
tion of lime to silica and alumina shall be not greator 
than the ratio represented by 
CaO 
SiO, + Al,O; 
Surely there is some mistake here, for taking the analy sis 
of an ordinary good cement having silica 23 parts, 
alumina 8 parts, this would make it 23 + 8 = 31, then 
31 x 2.75 = 85.25 lime. Moreover, cement with 60 per 


cent. lime need only have = 21.8 per cent. of silica 
and alumina together. 


2.75. 


50 
2.75 
The percentage of insoluble 








In addition to what I have said as regards the pitch of 
the propellers, I hold that the small propellers on the 
turbine steamers have the great advantage over propellers | 
of a larger diameter by allowing them to be placed in the | 
best possible position, where they can get a grip of solid | 
water, and where they are much less liable to come out of 
the water when the vessel is pitching and rolling in heavy 
seas, and this continuity and steadiness of motion is 
particularly suited to insure the continuous progress of 
the vessel in all kinds of weather. 

I have no fear of the failure of turbine vessels for the 
North Atlantic, and I trust that Mr. D. Burt will at | 
least live until the new Allan and Cunard steamers have | 
demonstrated their successful performances in a stormy 
sea. 


IT am, yours, &c., 
RECIPROCATING ENGINEER. 


Glasgow, March 22, 1905. 


To THE Epitor or ENGINEERING. 

Srr,—Since addressing you last week on this interesting 
subject, some particulars have just come to hand from the 
trials of the Allan Line turbine steamer Victorian on the 
measured knot off Skelmorlie. 

I am informed that the mean of four consecutive runs 
was 3 minutes 12 seconds, which is equal to about 18? 
knots. This speed was obtained with machinery working 
at 265 revolutions per minutes ; but as the machinery was 
designed for working at 300 revolutions, it would appear 
that the propellers are of too coarse a pitch. 

The pitch should be reduced by about 74 per cent., 
which would reduce the slip sn make the propellers 
more efficient, as shown on the accompanying diagram. 
A little more surface would also be an improvement. 
This would go hand-in-hand with the reduction of pitch, 
and the extra revolutions would probably bring up the 
speed to about 20 knots. The above trials were made in a 
— gale ; but the difference, with and against it, had 
very little effect on the speed, which further shows the 
advantages of the continuity of the turbine compared 
with the reciprocating engine. 

1 am, yours, &c., 
RECIPROCATING ENGINEER. 








BRITISH STANDARD SPECIFICATION FOR 
PORTLAND CEMENT. 
_To THE EprtoR or ENGINEERING. 

Srr,—Will you allow me to call attention to the re- 
cently published British standard specification for Port- 
a issued by the Engineering Standards Com- 
mit 

In the preface it is stated that at the first meeting the 
chairman and Mr. Bertram Blount kindly consented to 
draw up a draft specification for the consideration of the 
committee. 

Surely that could have had no resemblance to the com- 
pleted specification, which is entirely in favour of the 
manufacturer and inst the engineer, and opens wide 
the door to wholesale adulteration. Under it the engi- 
neer will lose power to enforce the supply of a good 
genuine cement; for a cement that would not pass that 
specification must be bad indeed. 

Clause 1. No addition of any material shall be made, 
except when desired by the manufacturer! and if not 
prohibited in writing by the consumer; in which case 
calcium sulphate or water may be used a pep J both). 
The water added to the cement, or absor by exposure 
to the air, shall not exceed 2 per cent. 
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residue shall not exceed 1.5 per cent., whereas now it does 
not average 1 per cent.; that of magnesia shall not exceed 
3 per cent., or more than double that previously allowed ; 
and the average generally present being not over 1.1 per 
cent., that of sulphuric anhydride shall not exceed 2.5 per 
cent., against 1.75 per cent. hitherto allowed; and no men- 
tion is made of the sulphur existing as calcium sulphide, 
which is_much more injurious than the sulphuric anhy- 
dride. No mention is made either of carbonic anhydride, 
which may therefore be anything that suits the manufac- 
turer. The quantity of water added is to allow for the 
blowing of steam into the tube mills, while the cement 
is being ground, in accordance with a recent patent, with 
the object of making the cement slow-setting, but the 
effect 1s not permanent, and the cement, after being de- 
livered to the consumer, may me again quick setting. 
The fineness has been increased, but this is usual now 
since the use of tube mills for grinding. There is also a 
disadvantage in not having a fourteen days’ tensile test, 
for some cements will arrive at their full strength at 
fourteen days, and then go back, which with only a seven 
days and twenty-eight days’ test is never known. 
ours faithfully, 
. Ketway-Bamper, F.I.C. 
Westminster Chambers, 9, Victoria-street, S.W. 








DEEP FOUNDATIONS. 
To THE EpitoR OF ENGINEERING. 

Srr,—In your issue of the 17th inst., under the head- 
ing ‘‘Compressed-Air Work in Bridge Foundations,” I 
find the statement that the deepest pier in the new bridge 
over the River Barrow, in Ireland, is 117 ft. below high 
water. And this is said to be the greatest depth yet 
reached in bridge foundations, I am under the impres- 
sion that a much greater depth was attained in some of 
the piers of the Hawkesbury Bridge in New South 
Wales, where, I believe, the shallowest pier reached 
100 ft. 9in., and the deepest 162 ft. below high-water 
spring tides ; the caissons for these piers being sunk by 
means of grab dredgers. It would be interesting if your 
correspondents would supply other instances of deep 
foundations. 

Yours faithfully. 
J. G. CAREW-GIBSON. 


Bridge House, Wallingford, Berkshire, March 25, 1905. 








ConTrRAcTs.—Messrs. Clarkson, Limited, Steam Car 
Works, Chelmsford, have received an order from the 
colony of Victoria, for four ‘‘ Chelmsford” steam omnibus 
chdssis.—Messrs. Earle’s Shipbuilding and Engineering 
Company, Limited, has received an order to build ten 
steam trawlers for Mr. C. Hellyer and the Hull Steam 
Fishing and Sea Company ; and a new steamer 400 ft. 
long, for the Bombay trade, will soon be laid down for 
Messrs. T. Wilson, Sons, and Co. Two other steamers are 
also in hand.—Messrs. Gwynnes, Limited, of Hammer- 
smith, have received an order from Lord St. Leven for a 
set of electrically-driven fire-service pumps to protect his 
castle at St. Michael’s Mount. The power required wil 
be furnished by storage-batteries.—The Great Northern 
Railway Company have ordered two ‘“‘ Avonside” steam 
railway motor-cars from the Avonside Engine Company, 
Fishponds, Bristol, for delivery for summer traffic.— he 
Holwell Iron Company, Limited, of Asfordby, Melton 
Mowbray, and 28, Victoria-street, Westminster, has 
received the order for the cast-iron tubbing-plates for 
both shafts of the Wigan Coal and Iron Company's neW 





Tf calcium sulphate is used, not more than 2 per cent., 


colliery at Manton, near Worksop, 
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. Of that total number the deaths of operatives in the 
THE BI-FLUID TACHOMETER. DRAWING APPLIANCES. sentihe.- tensive: tent. alee dbenth a. Aeatincel Meehetely 


A ¥rorM of tachometer-in which the indications 
depend upon the pe of a column of liquid in a 
gauge-glass, instead of on the reading of a pointer on 
a circular scale, is shown in Figs. 1 and 2. he advan- 
tages over the more usual form lie in the absence of 
springs and working parts to get out of order, the 
smallness of the friction and, consequently, of the 
driving power required, and the permanency of the 
calibration. The price is also lower, and the accuracy 
at least as great as in the case of good tachometers of 
the pendulum type. By reference to the illustrations 
it will be seen that the instrument consists of two 
concentric glass tubes A and B, of which B is open at 
the top, and A hermetically sealed. At its lower end 
the tube B branches off on each side at right angles 
and communicates through constricted es with 
each end of the oval reservoir at the bottom. A pipe 
C branches off from the centre of the upper side of the 
reservoir and forms a connection with the annular 
space between A and B. This apparatus works in an 
upright position, and is either fixed directly on the 
top of a convenient vertical shaft, such as a governor 
spindle, or driven by bevel gear, as indicated by 
the dotted lines.. The reservoir is half filled with a 
heavy liquid, on the top of which rests a lighter 
liquid, with which it will not mix, the lighter fluid 
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Fig.7. 
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filling the apparatus to a point slightly above the 
upper end of the branch C. The action is as 
follows :— 
_ When the instrument is rotating, the heavy fluid 
is driven by centrifugal force towards the ends of the 
reservoir, and up through the constricted es. 
The light fluid, which was in the side branches, is thus 
forced up the inner tube B, its upper level correspond- 
ing to the speed of rotation of the instrument. The 
light fluid in the branch C descends into the reservoir 
to replace the heavy fluid. Should the tachometer 
driven so fast that the light fluid overflows at 
the top of tube B, it will return to the reservoir 
y C. On stopping the rotation the two fluids 


trations. Four scales are fitted round the outer 
tube and are graduated either in revolutions per 
minute, miles per hour, feet per second, or knots. 
Generally these scales are all similar, so that the 
speed can be read from any side ; but in the case of 
very great speed ranges, or if the tachometer is to be 
use for machines of different speeds, each scale can 

graduated for a different range, and all that is 
hecessary is to change the tachometer pulley, no calcu- 
lation being then required. The tachometer is sup- 
plied by Messrs. W. E. Moulsdale and Co., of 24, 
Chapel-street Liverpool. 


On page 582 of volume Ixxvi. we described a number 
of novelties, in the shape of set-squares, scales, and pro- 
tractors, which were the invention of Professor D. A. 
Low, and were made by Messrs. Longmans, Green, and 
Co., 39, Paternoster-row, London, E.C. We have 
recently received from this firm some more articles of 
a similar nature, consisting of [T-squares of various 
sizes, together with some very large set-squares. They 
are all constructed on the same lines as those pre- 
viously described by us—i.e., with strong bodies and 
frames of wood, faced with thin white polished cellu- 
loid ; the — of the squares being either transparent 
celluloid or hard ebonised wood. The bodies of the 
T-squares are made of mahogany, and the frames of 
the set-squares of hard white wond. A special feature 








of these instruments is that, like those previously 
mentioned, the thin celluloid facing is not carri 
quite up to the working edge, so that when the 
square rests upon the paper there is a space of about 
tty in. between the edge and the paper, which re- 
duces the chance of blotting or smearing. Among 
the squares just referred to we must not omit to 
mention a little instrument called a ‘‘ Vector Set- 
Square,” which we illustrate above. It consists of 
two arms at right angles to each other, with a 
movable arm, which latter can be set at any desired 
angle with the others, and can be used for drawin 
parallel lines at any inclination. It is construc 
of hard white wood, with a brass joint for the 
movable arm, and ought to fill a useful place in 
every drawing-office. All the above articles are well 
made and neatly finished. 








INDUSTRIAL NOTES. 

THERE is no country in the world where the lives 
and health of its workers are so well cared for as in 
the United Kingdom. The first of a long series of 
Acts with this object was carried more than a century 


ago, when the first Factory Act was passed. Since 
then many Acts have been , amending or ex- 
tending previous provisions. Then there have been the 


Mines gulation Acts, the Merchant Seamen’s Acts, 
Public Health Acts, and otber Acts for like pur- 
poses; and yet fatal industrial accidents to work- 
people in the course of their employment are sadly 
numerous, in spite of all precautions. In 1904 
the total fell to 3758—the lowest for several years. 
The mean average yearly for the five years 1900-4 
was 4338, so that there was a decrease of 580 in the 
total of last year. 

Loss of life at sea heads the list with 1049, which is 
also the lowest for several years; the mean average 
for the five years 1900-4 was 1507. In 1900 the total 
was 1889, of which 1054 were due to wrecks or other 
causualties to vessels; the remainder, due to acci- 
dental causes, being 835; both being the highest for 
the five years tabulated. The decrease in the annual 
loss ofvlife at sea since Mr. Plimsoll: commenced his 
agitation in 1871 has been enormous. The total is 
large still, but our Merchant Service is safer, better 
equipped, better manned, better fed, and generally 
better cared for than it was forty years ago. ‘‘ Poor 
Jack” is protected by the Merchant Shipping Acts 
as no other seaman is. 

Legislation for the protection of miners was first 
instituted soon after the exhaustive inquiry in 1840-42; 
but the greatest step was taken in 1872. Since the 
latter date much more has been done. Loss of life by 
mining accidents varies but little now annually. The 
loss of life in 1904 was 1084; the average annual loss 
was 1083 in the five years 1900-4. The greatest de- 
crease is in deaths from explosions. hough the 





| average loss is large, and tolerably regular, the propor- 
at once return to the positions shown in the illu-- | 


tion of deaths to persons employed has decreased 
vastly during the last fifty years. The loss of life in 
| quarries has averaged 110—two less than the total in 
|1904. Here, again, legislation has been protective 
of life. 

Fatal accidents in the various industries under the 
| Factory and Mbaggers J Acts, as aforetime, are not so 
|mumerous as one might expect from the number of 
workers employed, and the nature of work in which the 
operatives are engaged. The total number killed in 
1904 was 721, of whom only 11 were females. The total 
number was 2] less than in the previous year, and 
21 less than the average of the five years 1900-4. 


| 





though textile factories employ a full quarter of the 
factory oye The remainder of the deaths 
were in the engineering, shipbuilding, and metal 
trades froups, recently brought under the provisions 
of the Factory Acts for purposes of safety to life and 
health. Docks, wharves, and quays account for 138 
deaths, and building operations for 118 ; all these were 
only recently included in the provisions of the Factory 
and Workshop Acts. In workshops proper very few 
were reported killed—only five in 1904. 

The death-rate from accidents among railway ser- 
vants is less than might be expected, much less than 
formerly. In 1904 some 416 were killed—54 less than 
in 1903. The five years’ average was 501, but to 
these must be added 22 employés of railway con- 
tractors. The movement of carri: , trucks, &c., 
accounts for 388 of the total deaths. Permanent-way 
men lost 101 of their total in this way. The mean 
annual total of all deaths by accident was under 7 per 
10,000 employed. The variation compared with the 
total employed was in round figures as follows :— 
Seamen, nearly 70 per 10,000 ; miners, 13? per 10,000 ; 
quarrymen, over 11 per 10,000; railway employés, 
over 84 per 10,000; non-textile factories, 24 per 
10,000 ; textile operatives, only 0.69 per 10,000, or 
about two in every 30,000 a There is one 
— of this subject which ought not to be over- 
ooked ; accidents which cause loss of life are usual] 
expensive things in respect of property ; the latter is 
protected in an equal proportion with human life ; 


ed | therefore a decrease in the number of fatal accidents 


means less loss of property. 


The fifty-seventh annual report of the London Society 
of Compositors tells the story of its proceedings not 
only for the year 1904, but is a record of its work 
from 1848 to 1904, inclusive. It is the largest central- 
ised trade union in the United Kingdom, and doubt- 
less in the world. It has no branches ; it is governed 
by an executive council and officials; but it has 
what may be termed “localised control” by means 
of what are termed ‘‘ chapels,” representing offices 
and firms where a number of the members are em- 
ployed. But the real policy of the society is deter- 
mined by the quarterly meetings of the union, to which 
the executive report all their proceedings from time to 
time. The annual meeting was held on March 1. At 
that date the total number of members was 11,455. In 
the report the income by contributions from the “.book 
department” and from the ‘‘news department” are 
given separately ; from the former 25,964/, 13s. 5d., 
and from the latter 3183/. 8s. The interest on invest- 
ments amounted to 1457/. 2s. 2d.; all the other items 
are specified in detail. The total for the year, in- 
cluding cash balance in hand, was 37,260/. 6s. 4d. 
The expenditure included unemployed benefit, 
16,1267. 6s. 9d.; superannuation benefit, 7033/. 2s. ; 
funeral benefit, 2627/. 0s. 6d. Then there were sums 
paid for emigration, removals, and fire losses. Strike 
pay amounted to 681/. 10s. 7d. But there were other 
expenses in ‘‘ defence of scale,” and law expenses, 
also ‘‘ missionary work ;” the aggregate amounting to 
1574. 8s. 10d. The year’s contributions to the various 
organisations with which the society is affiliated 
amounted to 7165/. 16s. l1ld. These include the 
London Trades Council, the Printing Federation, the 
National Federation, the General Federation of Trades, 
the Labour Representation Committee and Conference, 
the Trades Union Congress, and the Reciprocity 
Conference. There was voted to the John Burns Wages 
Fund, 10/.; and the Parliamentary Representation 
account, 861/. 19s. 3d. The foregoing items, totallin 
8037/. 16s. 2d., represent the political, social, an 
industrial work outside the pale of the society’s work 
proper as a trade union. 

Several of the funds are separately reported on, 
such as the Petition, Superannuation, Parliamentary 
Representation, Non-Provident, and News Department 
Funds, each being certified. The aggregate funds in 
hand and investments amounted to 69, . 14s, 7d. 
Of this total, 11,918%...7s. 9d. represent loans on 
property ; 39,684/. 10s. 9d. are in corporation stock, 
cash at bank, and the freehoid property in St. 
Bride-street. There was a decrease on the year’s 
working of 3002/. 13s. ld. The heavy expenditure for 
out-of-work members accounts for much of this loss. 
In aseries of very elaborate tables the total number 
of members, the income, the expenditure under 
numerous heads, and the balances are given for each 
year from 1848 to 1904 inclusive. In one table 
can be seen at a glance the expenditure in each 

ear for strikes, for unemployed, emigration, travel- 
ing, superannuation, funerals, fires, grants to their 
own and kindred trades and to other bodies, cost of 
management, &c., a er with the proportionate 
cost of each to the whole. The cost of superannuation 
averaged, in 1904, 12s. 3}d. per member. This is by 
far the heaviest item. Strikes cost ls. 2}d.; unem- 
ployed, 6s. 9d.; funerals, 4s. 7d. The most strenuous 
opponents of trade-unionism admit that the provident 
benefits are excellent ; and under this head the London 
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Society of Compositors can claim their share in the 
good work. The higher the scale of such benefits, the 
less disposed are the members to risk the society’s 
existence in strikes. Of course, the primary object of 
every trade union is the protection of the trade 
privileges of the members. But for many years now 
trade-unionists of the better class have seen clearly 
that “trade protection” is not everything, even in a 
trade union, hence the increase of provident benefits. 
These keep a hold upon the members ; they can look 
forward to support when out of work, when sick, and 
when overtaken by old age. These and other benefits 
appeal to the home ; and the thrifty housewife is not 
leas keen than her husband to keep up the contribu- 
tions, so that the breadwinner shall not be deprived 
of such benefits in the hour of need. 


The deplorable developments in connection with 
the boot and shoe makers’ strike in Northampton- 
shire are much to be regretted. The operatives 
had a good case, and might well have left the matter 
to the officials of the National Union of Boot and 
Shoe Operatives to fight the matter out on peace- 
ful lines. Stone-throwing and window-smashing do 
not help their cause, but do mischief to the cause 
of trade-unionism. The president of the union de- 
nounced the rioting on the spot; so did the local 
agent, a town councillor; and then the general secre- 
tary telegraphed to the operatives, urging them to be 
orderly and ful. But the more turbulent workers 
seem to think that the only sound argument is physical 
force and destruction of property. This outburst is 
all the more to be condemned by reason of the fact 
that the House of Commons only recently voted in 
favour of a measure rendering peaceful picketing law- 
ful. But mobs of men and women, in riotous atti- 
tude, bent on mischief, do not come within the 
meaning of peaceful persuasion. The operatives 
have reasou on their side in this dispute. e state- 
ment for which they are contending was mutually 
agreed upon by the employers concerned and the 
workpeople’s representatives. The agreement was 
made and concluded when the manufacturers were 
negotiating with the Government for the several con- 
tracts. hen the contracts were obtained, the em- 
ployers repudiated the agreement to which they were 
parties. The Labour Members in the House of 
Commons could well take up the question, and interro- 
gate the Minister of War on the subject. But the 
unruly spirits in the district have given advantage to 
the masters by their riotous conduct. It is strange 
that Government contract work should involve cutting 
prices and sweating, especially in face of the fact that 
the Fair Wages resolution has been endorsed by all 
parties in Parliament. 


The National Conference of Friendly Societies held 
its annual meeting in Glasgow last week, and was 
well attended. The defection of the Manchester Unity 
of Oddfellows weakened the gathering as compared 
with previous conferences, but 36 societies, with an 
aggregate membership of 3,250,000, representing a 
total capital of nearly 19,000,000/., were represented. 
Such a body, with its huge capital, deserves to be 
heard on the various matters pertaining to the thrift 
of the working classes. In no other country in the 
world could such a gathering be held, representin 
such resources and beneficent results. The object o 
these annual conferences is to watch over all kinds 
of legislation that may affect them, and to promote 
such as will be to their advantage. It is a peaceful 
organisation ; it has no turbulent elements in it ; at 
most there are only mye pene upon matters of 
policy. The chief element of discord has been, and is, 
the relative position of deposit and dividing societies 
and slate clubs. The latter are relics of the past. 
There is really very little security in them as to the 
future. 

The industrial unrest in Russia has not abated, but 
recently it has been more manifest in the agricultural 
districts, among the peasantry, than in the chief in- 
dustrial centres, where the fimst outbreak of strikes 
began. The nts have for a long time been 
little more than serfs, although serfdom has been 
abolished. They are untaught, very superstitious, 
and, as ignorant men usually are, quite ready to assert 
what they conceive to be thzir rights whenever oppor- 
tunity offera. It seems that the rising of the peasantry 
has been so widespread and general that the police 
have been quite unable to cope with it, the 
military have not always been available. The result 
has been destruction of property, and rioting, in which 
many people have been shot dead or injured. Land- 
owners have had to flee for their lives, or barricade 
themselves in their dwellings to avoid personal injury. 
The movement shows that there is a breakdown in the 

licy of landlordism, and the system in vogue as to 
nirelings on the estates. Repression has, to some 
extent, quieted the men in the chief towns, but the 
unrest is not quieted. 


The position of the iron and steel trades in the Mid- 





lands remains pretty much the same, except, perhaps, 
that the tone of the market has improved somewhat 
over the weck previous. The same indisposition pre- 
vailed in respect of transactions beyond immediate 
requirements. Makers of best finished iron keep fairly 
well employed at quoted rates; but it is said that 
orders are short, and contracts are fast running out. 
But as this is the end of the quarter, some new develop- 
ments may be in store for manufacturers and em- 
ployés alike. 


In the Lancashire districts the iron and steel trades 

have been quiet, but on a last week there was a 
kind of contidence in the near future, 
it is difficult to say. In finished iron, best bars were 
weaker, but there was no — in quoted prices. 
There seems to be a steady trade, 
Possibly the new quarter will be more active. The 
war in the Far East, the stagnant character of trade 
in the new South African colonies, and the uncertainty 
of the fiscal question seem to affect all branches of the 
iron and steel trades. The political situation is also 
adverse to trade, being uncertain. 


The position of the cotton industries has so far im- 
proved that the employers and operatives’ representa- 
tives have agreed to a 5 per cent. advance in July, 
with a probable further 24 per cent. advance nine 
months hence, if trade is favourable. Some of the 
operatives were tenacious for a 74 per cent. advance 
forthwith, but moderate counsels prevailed, and the 
compromise seems to have given general satisfaction. 
It is far better than a dispute, just at a time when 
employers are recouping themselves from losses in- 
curred during the shortage of raw cotton. a 
ment is another piece of evidence in support of t 
view that peaceful negotiations are in favour with both 
sides. At Fall River, in the United States, there is a 
—— of another strike ; and yet that is the near 

ome of the growth of the raw material. 


If the London postal employés do not get what they 
want, it will not be for lack of persistent advocacy. 
In Parliament and out of it their grievances are 
ventilated without cessation, and their representatives 
in the Lobby, or in the precincts of the House of 
Commons, are a sore trial to peaceful Members of 
Parliament. Formerly we heard a good deal about 
‘*the Services,” meaning the Army and Navy ; these 
services were well represented in the House. But 
now the ‘‘ Civil servants” are to the fore in agitation 
Much of this might have been 
avoided if the recommendations of the Bradford Com- 
mittee, appointed by the Government, had been 
accepted. ew the demand is for a Select Committee 
of the House of Commons. 


and persistency. 


The National Amalgamated Society of Brassworkers, 
whose headquarters are in Birmingham, has had a 
novel experience. A wealthy local man, Thomas Best, 
left legacies to various Birmingham institutions, among 
others one of 1000. to the Brassworkers’ Union. This 
is the first legacy of the kind ever given. The old 
trade guilds had plenty, but not their successors—trade 
unions. This legacy has been invested in perpetuity, 
the interest of which is to be applied to the super- 
annuation fund. 


The engineers employed in the shipyards on the 
Clyde lodged a month’s notice with the Employers’ 
Federation on Thursday last for the restitution of the 
ls, per week reduction made in 1903, and for a further 
advance of 1s. per week in wages, making a demand for 
an advance of 2s. per week. The Employers’ Federa- 
tion will, of course, consider the matter, and negotia- 
tions will follow, with what result remains to be seen. 


The “ refiners” at the Cape Copper Mines, Neath, 
recently made a demand for an advance of 20 per 
cent. in their wages of 14s. per day of seven hours. 
This the management refused, whereu 
determined to strike. It was then decided to close 
all the other departments by a lock-out of all em- 
ployed. 








AMERICAN PETROLEUM, —The exports of petroleum from 
the United States last year were valued at 80,400,200 
dols. The corres er | value for 1903 was 72,028,539 
= ; for 1902, 68,597,143 dols. ; and for 1901, 72,784,913 

0 


Campbell, Assoc. M. 


Typrwritinc.—Mr. W. Ho 
ussia, has brought out 


Inst, C.E., of Kieff, South , 
‘polygraph attachments” for type-wheel machines, 
which can easily be fitted to any Hammond typewriter, 
with a view to enable the operator, by a single finger 
movement, to change instantly from one rtyle of writing, 
or language, to another, and by an equally simple move- 
ment to write an index or suffix to a letter or number. 
The specimens of writing Mr. Campbell has sent us, show 
the neat styles of writing obtained with these attach- 
ments. The agents for these, both for England and 
France, are the Cosmos ~—— Supplies Company, 
73a, Queen Victoria-street, E.C. 


but on what basis | 


but no animation. | y 


n the men | 


SCOTCH RAILWAY PROPERTY. 


Tue general result of the working of the threo 
Scotch railways—the Caledonian, the Glasgow and 
| South-Western, and the North British—for the past 
| half-year was that the first-named has maintained its 
| dividend, while the second and third were obliged to 
|make a reduction at the rate of } per cent. per annum 
| upon their deferred ordinary stocks. The Caledonian 
| Railway increased its net revenue rather appreciably, 
| while the Glasgow and South-Western Railway nearly 
| maintained it ; on the other hand, the net profits of 
| the North British Railway for the past half-year de- 
|clined to 1,129,638/., as compared with 1,132,917/. 
The ratio of the working expenses to the traffic receipts 
of the Caledonian Railway declined in the past half- 
year to 534 per cent., as compared with 542 per cent. 
in the corresponding period of 1904. The Glasgow and 
South-Western Railway reduced its working expenses 
ratio to 56.14 per cent., as compared with 56 67 per 
cent. The North British Railway ratio increased to 
50 per cent., as compared with 492 per cent. Main- 
tenance and renewal of permanent-way and works 
cost the Caledonian Railway 192,271/. in the past half 
year, being at the rate of 419/. 16s. 2d. per mile per 
annum. The repair and renewal of rolling-stock cost 
195,937/., or 5.58d. per train-mile run. 

As myo new works which the three companies have 
in hand, the widening of the Caledonian Gatioey at 
Aberdeen has been continued, and is now nearly com- 
pleted. Upon the Mid-Lanark and Ayrshire lines, 
the works on the Muirkirk section and on the sections 
between Larkhall and Stonehouse, and between Black- 
wood and Alton Heights, have been completed. Station 
buildings on the section between Strathaven and Darvel 
have also been finished, and those on the Larkhall 
and Stonehouse and the Blackwood and Alton Heights 
sections have been commenced. With the exception 
of permanent signalling, the works of the Central 
Station extension of the Caledonian Railway, includ- 
ing a bridge over the Clyde, have been practically 
completed. The Caledonian Railway is steadily pro- 
gressing with new dock works at Grangemouth, and 
it is expected that in a few months the new dock will 
be available through the existing dock channel for 
the shipment of coal. Upon the Paisley and Barr- 
head District line station buildings are practically 
finished, and signalling work is now in progress. 
Works in connection with the junction of the 
Lochearnhead, St. Fillans, and Comrie Railway 
with the Callander and Oban line at Balquhidder 
have been actively continued, and it is expected that 
the line will be opened throughout in time for this 
7 summer traffic. The Glasgow and South- 
Vestern Railway has completed the Cairn Valley 
light line. A steam carriage specially built for this 
line has been running for some months on the Catrine 
branch of the Glasgow and South-Western Railway, 
with satisfactory results, and the company is accord- 
ingly building two additional steam carriages. 

atisfactory progress has been made with the 
construction of the Dalry and North Johnstone line 
and the Maidens and Dunure light line. The 
first-mentioned line is expected to be completed for 
this year’s summer traffic. The contractors of the 
Kincardine and Dunfermline line of the North British 
Railway have made satisfactory progress during 
the past six months. More than half the earth- 
works, two-thirds of the bridges, and three-fourths 
of the drains and fencing have been completed, and 
the laying of the permanent-way has been commenced. 
Upon the Clydebank dock line of the North British 
Railway the progress of the contractors has been re- 
stricted by the construction of a bridge which will 
carry the Tine under the Lanarkshire and Dumbarton- 
shire Railway. Work at this bridge is necessarily slow, 
|as it had to be conducted so as not to interfere with 
current traffic. About half the other works on the 
‘line have been completed, exclusive of the permanent- 
| way, which has not yet been commenced. The widen- 
ing of the North British Railway between College and 
Bellgrove has been completed, and the permanent-way 
is being laid. Works connected with the College 
|goods station are making good progress, and a 
|quantity of warehouse steelwork has been erected. 
|Rails in the western half of the Old Barracks 
junctions are being laid. 
rth British Railway be- 





mineral dépét and age | 
The widening of the No 
|tween Caldercruix and Westcraigs has been com- 
‘pleted. The widening of a bridge under the Porto- 
| Gabo wend in connection with the doubling of the 
| South Leith branch is approaching completion. : 
In the course of the past half-year the Caledoniau 


renewed 13 locomotives and three tenders at the cust 
| of revenue. The locomotive stock, accordingly, stood 
| at the close of January, 1905, at 902 engines and 617 
‘tenders. The corresponding stock at the close of 
| July, 1904, was 902 engines and 627 tenders. At the 
‘close of January this year, 68 locomotives and 54 
tenders were either under or ager Be a4 The 
locomotive stock of the Glasgow and South-Western 
Railway experienced no change during the past haif- 
y expe 
year; it stood at the close of January, 1905, at 390 
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engines and 360 tenders. At the same date there 
were 34 engines and 31 tenders either under or await- 
ing repair. The locomotive stock of the North British 
Railway stood at the close of January, 1905, at 841 
engines and 664 tenders, as compared with 835 engines 
and 664 tenders at the close of July, 1904. The stock 
was accordingly increased by six engines during the 
past half-year. The renewals of the half-year com- 
prised 14 locomotives and no tenders; on the other 
hand, 14 engines were broken up during the past six 
months. The number of engines under or awaiting 
repair at the close of January, 1905, was 47; the 
number of tenders under or awaiting repair at the same 
date was 37. The outlay made on capital account by 
the Caledonian Railway for working steck of all kinds 
to the close of January, 1905, was 7,645,736/. ; the 
outlay made during the half-year ending January 31, 
1905, was 1200/. The outlay made on capital account 
by the Glasgow and South- Western Railway for work- 
ing stock of all kinds to the close of January, 1905, 
was 2,583,278/., of which 3157/. was paid out during the 
Lalf-year ending with that date. The outlay made 
on capital account by the North British Railway for 
working stock of all kinds to the close of January, 
1905, was 7,512,796/., of which 37,801/. was paid out 
during the half-year ending with that date. 

The cost of the coal and coke consumed in the loco- 
motive departments of the three systems in the six 
months ending January 31, 1905, was as follows :— 
Caledonian Railway, 118,6362.; Glasgow and South- 
Western Railway, 49,6007. ; and North-British Rail- 
way, 114,487/., making an aggregate of 282,723/. The 
corresponding outlay in ‘the corresponding period of 
1903-4 was :—Caledonian Railway, 119,484/.; Glasgow 
and South-Western Railway, 52,833/.; and North 
British Railway, 113,892/., making an aggregate of 
286,209/. The distance run by trains upon the three 
systems in the six months ending January 31 of this 
year was:—Caledonian Railway, 8,431,196 miles ; 
Glasgow and South-Western Railway, 3,742,938 miles ; 
and North British Railway, 9,159,270 miles, making 
an aggregate of 21,333,404 miles. The corresponding 
distances run in the corresponding period of 1903-4 
were :—Caledonian Railway, 8,245,746 miles ; Glasgow 
and South-Western Railway, 3,757,020 miles ; and 
North British Railway, 8,973,105 miles, making an 
aggregate of 20,975,871 miles. The North British 
Railway train-mileage included, it should be observed, 
the distances run by certain steamers. The average 
fuel costs for the six months ending January 31 of this 
year comes out, accordingly, at 3.17d. per mile run, 
as compared with 3.26d. per mile run in the corre- 
sponding period of 1903-4. 





Brinces IN THE Kionpike.—The White Pass and 
Yukon Railway Company is about to replace all wooden 
bridges upon its line with steel structures. 





Tue PENNSYLVANIA RaitroapD Company.—The Penn- 
tylvania Railroad Company has just reported progress 
for 1904. Everything in connection with the Pennsyl- 
vania Railroad is upon a monster scale. The gross 
revenue collected last year was 118,145,270 dols., while 
the working expenses of the twelve months were 
81,802,988 dols , leaving the net earnings at 36,342, 282 dols., 
reduced by rents paid to 29,603,673 dols., and increased 
to 41,017,936 dols. by sundry accessory receipts. From 
the effective balance of 41,017,936 dols. sundry charges 
amounting to 13,027,069 dols. were provided for, leaving 
the divisible income at 27,999, dols., reduced to 
24,153,957 dols. by payments made on account of car 
trusts and sinkin ate From the final. balance of 
24,153,957 dols. a dividend of 6 per cent. per annum was 
paid for the year. This dividend absorbed 17,933,034 
dols., leaving a surplus of 6,220,923 dols., which was 
applied to carry out sundr betterments. The capital 
stock of the Pennsylvania Railroad stood, at the close of 
1904, at 301,285,650 dols. At the samedate the company 
had a funded debt of 117,182,007 dols., and owned securi- 
ties to the amount (at cost) of 219,581,161 dols. The 
revenue derived last year from the securities held was 
9,864,534 dols., or nearly 44 per cent. upon their cost. 





Srui’s Dictionary OF THE Wortp’s Press.—This, 
probably the most comprehensive directory of news- 
papers published, rot only gives a useful record of the 
Status, &c., of each newspaper published in the United 
Kingdon, and in the principal foreign and colonial coun- 
tries, all well arranged for reference, especially by ad- 
Vertisers, but contains many articles of considerable 
Reneral and special journalistic interest. The first place 
38 given to an article on the repeal of the compulsory 
Stemp duty fifty years ago, while the notice on the 
Journalistic enterprise in connection with the Russo 
Japanese War is readable. Some other subjects dealt 
with are:—The law affecting the newspaper Press; 
the dawn of commerce; the psychology of advertis- 
ing; and the native Press of India. In connec- 
tion with the directory, the newspapers are arranged 
not only ——— but under the respective towns 
m which they are published; maps of the counties are 
iven. In all cases there is included much useful in- 
Ormation, a8, for instance, industries, location, popula- 
tion, markets, &c. Under ‘‘ Foreign and Colonial” there 
18 @ short review of each country, with maps, preceding 
- list of principal Bs rs in the leading towns. The 

k is published by Sell’s Advertising Agency, Limited, 
at 167 and 168, Fleet-street, at the price of 7s. 6d. 


STEAM-ENGINE RESEARCH.* 
First Report to the Steam-Engine Research Committee. 
By Professor Davin 8S. Carrer, Member, of London. 
(Continued from page 396.) 


Thermal Units used per Horse-Power Minute.—To cal- 
culate the thermal units per horse-power consumed by 
the engine, it has been assumed that the heat supplied to 
the engine is the difference between the heat units in 
the steam at the steam-chest pressure and temperature 
selected and the heat units in the condensed water. This 
is the same as assuming that the boiler and connections 
are outside the engine, and the losses in these external to 
it. The heat units calculated on this basis are given in 
columns 19, 20, and 21, Table XIII.; and column 18, 
Table XIV. (to be published later). 

In several trials, as already noted, the steam-valve was 
set so as to produce throttling and slight superheating at 
admission. The moisture in the steam entering the stop- 
valve was less than 2 per cent., and under these condi- 
tions the superheating cannot in any case have been 
greater than 4 deg. Fahr. In calculating the thermal 
units my eg to the engine the superheating calculated 
on this is has in every case been taken into account. 

Standard of Comparison—The standard of —~ en 
taken is the Rankine engine working between the ex- 
treme limits of temperature. The upper temperature for 
the standard Rankine engine has been taken as the tem- 
perature corresponding to the pressure in the steam-pipe 
on the boiler side, but close to the — stop-valve. 

The British thermal units required by a Rankine engine 
working between the above limits is given in column 23, 
Table XIITI., and column 19, Table X[V. Theefficiency 
ratio, or the ratio between the heat required by the 
Rankine engine and the heat required by experimental 
engine, has been calculated, and is given in columns 25 
and 26, Table XIII., and column 21, Table XIV. 

For comparison with other records in which a Carnot 
engine has been taken as the standard of comparison, the 
heat units required per horse-power minute for a Carnot 
engine working between the same limits of temperature 
as the Rankine engine has m given in column 24, 
Table XIII., and column 20, Table XIV. ; and the effi- 
ciency ratio of the experimental engine to the Carnot 
engine is given in column 27, Table XLII.; and column 22, 
Table XIV. 

For each trial a temperature-entropy diagram has been 
constructed, and the entropy diagrams for each tem- 
perature series and each speed series are shown super- 
imposed upon one another in Figs. 13 to 30 (pages 424 and 
425), so that a direct comparison can be made of the thermal 
units required at constant temperature and at constant 
speed and at each temperature and at each speed. 

Leakage through Slide-Valve.—There are two obvious 
methods of experimentally determining the leakage 
through the slide-valve. Either a special valve can be 
used with sufficient lap to cover the steam-port throughout 
the valve stroke or the steam-ports themselves can 
blocked. Ineither case the lea will be determined 
by admitting steam to the slide-chest, driving the engine 
by exteinal power, and measuring the steam escaping into 
the exhaust. 

The first method involves a special slide-chest, and the 
steam ports being open, the leaking steam will emerge 

rtly through the exhaust and nm | through the cy- 
inder. Errors will consequently result in the measure- 
ment of the leak owing to the large areas on which un- 
measured condensed steam will be deposited. Moreover, 
if the leakage in the case of flat plates sliding on one 
another is affected by the width of surface in contact, 
the additional a of the special valve will affect the 
leakage and vitiate the comparison of the experimental 
results with the leakage which obtains during the actual 
running of the engine under steam. Further, in actual 
working the steam-ports will, during admission and ex- 
amy be full of steam at varying pressure, and leakage 
rom the cylinder into the exhaust past the exhaust-la 
of the valve will take place, in addition to the direct lea 
from the steam-chest to exhaust; while under experi- 
mental conditions with the special valve the cylinder will 
be always approximately at atmospheric pressure, se that 
leakage into the cylinder through the ports will be greater 
than under working conditions. 

By the second method—namely, blocking the steam- 
ports and running with the normal working valve—the 
differences between experimental and working conditions 
are either climinated or greatly reduced. Certain 
points of difference, however, will still remain, and the 
diagrams (Fig. 31) will help to explain these. __ 

1. During admission under working conditions the 
flow of steam into the cylinder will, to a certain extent, 
check the tendency to leak from the steam-port past the 
valve into the exhaust. 

With the blocked ports there will be nosuch check, and 
the leakage into the exhaust will therefore be slightly 
greater than under work’ng conditions. ; 

2. During expansion, and also during compression 
under working conditions, there will be leakage from the 
steam-chest past the lap into the cylinder, and from the 
cylinder past the valve into the exhaust. The amount of 
leakage into exhaust will therefore depend upon the dif- 
ference between the expansion or compression pressure 
and the exhaust pressure. 

With blocked ports there will be leakage past the lap 
into the clearance over the stop in the porta, and from 





* Paper read before the Institution of Mechanical 
Engineers, March 17, 1905. » 

+ Incorporating the results of experiments at King’s 
College, London, on “ Jacketed and Unjacketed Cy- 





linders.” 


that clearance, which will rapidly fill with steam at steam- 
chest pressure, to the exhaust. 

The leakage into exhaust will therefore de 
the difference between the steam-chest and the 
pressures, modified by the small amount of ex 
which takes place in the clearances over the 
ports. The leakage 
greater with block 
tions. 

Messrs. Callendar and Nicholson have pointed out 
that the leakage past the valve is most moehaliey in the 
form of moisture condensed on the valve face and re- 
evaporated, rather than a direct leakage of steam ; and it 
will be seen that the leakage experiments detailed below 
confirm this conclusion. But, this being the case, it is 
important to note that to imitate working conditions the 
cylinder walls, slide face, and surrounding metal should 
be kept as near to the working conditions of temperature 
as possible. As the cylinder with blocked ports will not, 
as in working, be kept warm by the admission of steam 
at every stroke, the leakage found with both barrel ard 
ends of cylinder jacketed has been accepted as the nearest 
approximation to the leakage taking place both in the 
jacketed and unjacketed series of ven 

The leakage trials described in the present report were 
made on the ne ressure cylinder with the ordinary 
valve and with blocked ports, the engine being driven at 
the several trial speeds by external power and steam of 
the several trial pressures admitted to the steam-chest. 

In blocking the steam-ports considerable difficulty was 
at first experienced, and numerous devices were tried 
before a steam-tight joint was obtained. The method 
ultimately adopted was to scrape a metal fitting piece 
flanged at each end to an absolutely tight fit in the ports, 
and then to screw this block down with a red-lead joint 
into recesses cut in the slide face at each end of the port. 
This was found to give a tight joint. 


d upon 
exhaust 


nm 
locked 
to the exhaust will therefore 
ed ports than under working condi- 


TABLE I.—Pressu res, &c., during Measurements of Leakage 
past Slide-Valve with Steam- Ports Blocked. (Results 
given in Table II.) 


Differences in Pres- 
sure in Pounds per 
Square Inch. 


Average Pressures in Pounds per 
Square Inch Absolute. 


Steam-Chest Minus 
Exh 





Exhaust. 
aust. 

Steam- 

Pipe | Steam it igliegy ape en 
— | Chest. Engine Engine Engine 

niet. Standing, | Running Standing, | Engine 

Valvein | atall Valvein Running. 
Mid-Position| Speeds. Mid-Position 

39.25 85 nd 16.25 26 18.75 

50.5 45 15.5 16.75 29.5 28.25 
66.25 63 15.75 17 47.25 46 
96.25 93 15.75 18.25 77.25 74.75 
152 145 17.75 19.75 127.25 125.25 


| 
N.B.—On all the above trials the sight-feed lubricator was 


supplying oil to the steam-pipe at the rate of about two drops 
per minute. 


TaBLe II.—Leakage past Slide-Valve with Stcam- 
Ports Blocked. 


Leakage in Pounds per Hour through Slide-Valve. 





2 : . Syphon Lubricator on 
By pion Seine on Steam St eam-Chest Supplying 
ely. 


Stopped. 


Cylinder 
J . FF Ends and Barrel of Cylinder Jackc ted. 
Only. 
"x ‘ . . : . a . . 5 oe a ¥: | | 
eae s ghee sb ) & Se 3 s iz 
Se= 2 ges 2 £ S des 8 5 is 
é >= ° 25% ® @ Zz > 4 ® | 4 
ese Se ese 8, &. 2 222 4 2 2. 
& 8/98 3 -| Se s¢ Ss 2.8 $8 Se es 
Bes “5 Sse 7S =5 ag See SF =5 8S 
g-= 25 §5% == 25 22 g-4 <> <5 33 
“ . oe 14.1 13.5 7.7 11.6 | 11.25 | 10.5 

ee 21.7 16.1 18.0 
19.7 242/144 184 23.4 22.5 146 20.6 19.5 | 19.6 
25.4 386 /19.5 289 3809 20.4 22.5 20.7 27.25 | 26.6 
38.2 46.5 | 32.4 38.1 40.3 o° 37.25 45.0 42.75 41.2 


| 


N.B.—On all the above trials the sight-feed lubricator was 
supplying oil to the steam-pipe at the rate of about two drops 
per minute. 


The exhaust was connected to a condensing coil, so 
that all leakage into the exhaust could be measured with 
great accuracy. This arrangement was found to act 
admirably, but it was impossible to adjust this coil with 
such nicety as to prevent the escape of steam, and at the 
same time to prevent some accumulation of pressure in the 
short exhaust branch. This back pressure has been in 
every case recorded in Tables I. and II. (above), which 
give the mean results for a number of concordant ex- 
periments measured under varying conditions. 

The mean values of the last three columns of Table IT. 
have been plotted in Fig. 32, and have been used for 
the corrections for leakage which follow. 

Effect of Warm and Cold Cylinder.—On analysing thc se 
results it will be seen that under given conditions the 
leakage when the barrel of the cylinder was warmed b 
the jacket was considerably less than when it was cold. 








From what has previously been said, the proper correc- 
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tion to employ will be that obtained with the cylinder 
ends and barrel warmed. 

Effect of Lubrication on Leakage.—In all except the 50- 
revolution trials there is a distinct reduction in |] e 
when the sliding surfaces are well lubricated, over the 
corresponding leakage with scant lubrication. ‘This effect 
is not, however, so constant or so large as to warrant any 
definite quantitative analysis of the results. It is, of 
course, difficult to insure uniformity in the lubrication of 
the surfaces, and the discrepancies are, no doubt, largely 





the leakage if wire-drawing to the above extent be 


to. 

Effect of Speed upon Leakage.—At the same pressure, 
and under the same conditions of lubrication and jacket- 
ing, leakage diminishes with increased speed of sliding. 
There is considerably less leakage when the engine, and 
therefore the valve, is stationary in mid-position; but 
when the valve is moving, there is appreciably less total 
leakage per hour when the engine is making 250 over 
the leakage at 50 double strokes per minute. The 


present instance produced by the lifting of the valve in 
working, but by a more or less steady flow of moisture 
or steam between the valve and slide-face. The persis. 
tent and considerable difference between the leakage 
when the engine is still with the valve in mid-position, 
and when it is running, points strongly to the conclu:ion 
that the amount of overlap and its variation has an im. 
portant effect upon the leakage. . 





FOUR UPPER VIEWS SHOW BY ARROWS LEAKAGE UNDER 
LOWER - ” - ” ” 
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WORKING CONDITIONS. 
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DIAGRAM SHOWING POSITION OF MAIN AND EXPANSION SLIDE-VALVES AT 9POINTS 


OF STROKE, REFERRED TOIN TABLE. 
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due to breaks in continuity of the oil-film. The cases in 
which such a uction was observed were, however, so 
numerous in individual trials as to definitely prove that 
where the oil-film is uniform and continuous, leakage is 
po ae gee reduced. The curves on Fig. 32 show this 
clearly, although the reduction diminishes with increase 
of pee. It is re to note on the curve for the 
well-lubricated jacketed trials that where, in one instance, 
the lubrication failed, the leakage at once runs into and 
above the curve for scant lubrication. 

Effect of Pressure upon Leakage.—The leakage, as 
would be anticipated, rises with an increase of pressure 
between steam-chest and exhaust. Where the valve is 
stationary in mid-position, the leakage increases approxi- 
mately as the pressure. Where the engine is running, 
however, the leakage does not increase so rapidly as the 
pressure, and the higher .he speed the la does this 
divergence me. It is evident that this a strik- 
ing resemblance to the laws governing condensation and 
re-evaporation on the cylinder walls of steam-engines ; 
and when the amount of the leakage and its reduction 
by eng | is considered, the conclusion arrived at b: 
Messrs. Callendar and Nicolson is irresistible, that muc' 
of the leakage must be in the form of moisture condensed 
on the valve-face, and re-evaporated as it passes over into 
the exhaust. : 

Effect of Wire-Drawing upon Leakage.—As bearing 
upon the above point, experiments were made to deter- 
mine what effect wire-drawing, and therefore superheat- 
ing the steam previously to its entering the steam-chest, 
has upon leakage. The annexed Table III. shows the 





results obtained. 
There is therefore a reduction of about 25 per cent. in | 
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Fig.3. 
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Probable Leakage into Exhaust when running with Blocked Steam- Ports. 


Leakage direct from Chest to Exhaust. 





Time ot| one 


2 
revolution = sq hour: 


. ae a -— -—- -fxhaust—- - --— 4 








QA A 


Sy 
Yyy 

















Closing of Steam Port by Main\ ZZ 


@729 uv) 


Cut-off by Exp. Plate at § stroke 


leakage is consistently less 


faces lubricated. 


Plate) 


Opening of Exh. SS 


This ma 





REFERENCE. 
O.P.Q. asin Fig. M4. 


R. Leakage past face of Blocked 
Porta. 


ST. Leakage from passage in 
Steam-Port into Exhaust. 


Total area, 13°18 empirical 


at the high speeds than at the 
low, where the cylinder walls are jacketed and the sur- 
partly be due to a more 
perfect spreading of the oil film at the higher speeds, or 
it may be due to the reduced time allowed for condensa- 
tion and re-evaporation, or to a combination of the two. 
This clearly demonstrates that leakage was not in the 


To elucidate this = a series of leakage measure. 
ments were made with the engine standing at nine dif. 


CURVES PLOTTED FROM VALUES OF TABLE 2, SHOWING 
a SLIDE-VALVE LEAKAGE VARYING WITH PRESSURE. 
Fig. 22. 


O°" Difference of Pressure,Lbs. por 8q. inde. 
Pig. 34. 
Leakage through Stide-Valves. Probable Leaks during Working Stroke 
revolufion = wih hours — —~ > 
— —— —Zrhaust —:— 
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Rate of Leakage 


REFERENCES TO AREAS. 


O. Along the Top and Bottom of 
Exbaust-Port. 


P. On Side of Exhaust-Port. 








Q. On Side of Steam-Port. 


RST. From Steam-Port to Exhaust- 
Port. 


Us, On Side of Main Plate. 


Up. On Top and Bottom of Main 
Plate into ends of Steam 
Port. 


Oy. On Outer edge of Exp. Plats. 
U6. On Inner edge of Exp. Plate. 


Ue. On Top and Bottom edge of 
Exp. Plate. 





Va, From Steam Passage in Main 
Plate to Steam-Port. 


LEAKAGE HERE 
DOES WOT APPEAR 
AS STEAM MISSING 





Rate of Leakage 


Vo, Over Top and Bottom of Steam- 
Port. 











Total area(POQRS T)-12-4 
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Admission 
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Compression 
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Taste III.--Table Showing the Effect upon Leakage 
through Slide-Valve of Wire-Drawing Steam at the 
Inlet Valve. Lubrication on Stcam-Chest Flowing 
Freely, Ali Jackets on. 


Pressure : Pounds per Square 
Inch Absolute. 


Differ 
ences. 


f Superheated, 
\ Savurated 


Condition of 
Trial. 


_Minus Cheat. 
Steam - Chest | 

Minus Ex- 

Leakage 


hanet. 


Inlet. 
| Leakage, Pounds per Hour. 


Steam - Pipe Before 


Exhaust. 
k— - Pipe 


| Steam-Chest. 


a 


Engine standing; | 
ie in mid. 59.25 58.25 17 1 | 41.25 
position 

Enginestanding; 
valve in m 

ition 

Engine running a' 
50 revclutions .. 

Engine running | 
at 50 revolu- } 132 
tions J 


} 129.75 62.25 67. 5| 45.25 


Lf 40.75 28.9 


45.25 


19 
17.75 69 


61.25 59 75 


20.4 
63 20.45 
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ferent positions of the crank corresponding to nine suc- 
cessive positions of the valve during a revolution, the 
ports being blocked, as before. The heer ayes © age rvs 
gives the results of these measurements. They were 
made at the highest pressure of the boiler. 

It is interesting to note that the mean value of the 
leakage at the nine positions is 45.95 lb. per hour, as 
compared with 45 1b., the value obtained when running 
at 50 revolutions ; also that at mid-position the mean of 
the two measurements is 36.9 lb. per hour, or peeeerte 
the same as the mean of the values previously found. 

Further, the variations in | occur with corre- 
sponding variations in the combined overlap at the two 


ends of the valve, the variations being very closely in the | ©! 


inverse ratio to the overlap. The following illustrations 
help to make this clear (Fig. SS, page 426) :— 

Analysis of Leakage and Met of Applying Correc- 
tion.—Assuming with Messrs. Callendar and Nicolson 
that the leakage varies as the perimeter round which 
escape from a higher to a lower pressure can take place, 
and to the difference of pressure, and inversely as the 


TasLE IV.—Leakage Pust Slide-Valve ; Engine Standing 
at Different Valve Positions. 





la. a | Pressures | S¢ 
| AR 3 Absolute. =a: 
le | og 
& OF Seory ga | 
Position of Valve. cS 7 < g 3 
|\$6s/ es} :¥ s | £3 Sy 
'ge\82\92/ 4/22 2 
a a" |2°! w A a 
| 
| Ib. per 
hour 
Mid position .. 1 Ul 146 20.1 | 125.9 | 87.8 


One -eighth forward it om 
stroke of valve— | 
crank at 45deg. ..| 2 (150.5 (145.5 22 125.5 | 46.8 

Front end full open to, | | 
steam—crank60deg.; 3 150 144 23.2 1208 | 47.6 

End of valve stroke, | 
expansion valve at 
cut-off—crank 90 dg.| 4 /151.5 145.75 21.295 1245 | 56.4 

During expansion | 
(front end) — crank | } 


| 


| | 
at120deg. .. ..| 5 (151 /145.25/ 20 125.25 | 46.8 
Valve in mid-position | | } 
—crank 180 deg. ..| 6 |154 148.5 | 128.5 | 36 
Back end full open— | | 
crank 240deg. ..| 7 (152 146 {21 | 125 44 


End of valvestroke ; ex-| 
pansion valve at cut- 
off—crank 270 deg.| 8 (151.25 144.5 | 21.75| 122.75 | 52.8 
During expansion) } 
(back end) — crank| | | 
300 deg. “A --| 9 Lb2 |46 | 19 | 127 43.3 
| | 





overlap of the valve over the ports, the measurement 
of the actual leakage under given conditions will enable 
the factor to be determined by which that ratio must be 
multiplied to obtain the mean rate of leakage at any 
pressure. The present experiments show that the factor 
so found is not a constant. 

The leakage is not directly proportional to the pres- 
sure for all s 
it is exactly inversely proportional to the overlap. But 
these assumptions are sufficiently accurate if suitable 
values of the factor are introduced to enable an approxi- 
mate correction for leakage to be made by their ait 

The total leakage found with jacketed and lubricated 
surfaces, and given in the latter columns of Table IL., is, 
as already pointed out, larger than the leakage actually 
taking oo in the engine under working conditions. 
By the help of the rag diagrams a fairly close esti- 
mation of the relative leakages under the two sets of 
conditions may be made. 

Fig. 34 (page 426) represents on an empirical scale the 
leakage which will take place under working conditions 
if the assumptions above are approximately true. 

Fig. 35 (page 426) similarly represents the leakage with 
Locked steam-ports. Of the total leak, about 76 per 
cent. appears to be leak direct to the exhaust, and the 
remainder to be steam which passes into and out of the 
cylinder. This latter quantity therefore is apparent on, 
or absent from, the indicator diagrams, according to the 
a of the stroke at which examination is made. The 
eakage into the cylinder during expansion appears to be 
about 22 per cant. of the total leak, and the leakage out 
of the cylinder —. the same period about 10 per cent. 
of the total leak. _ The net leakage into the cylinder 
during the expansion poriod will therefore amount to 
about 12 per cent. of the total leakage. 

In comparative units (see Fig. 34, page 426) the leakage 


to exhaust from both chest and cylinder equals i318 
of the corresponding values on Fig. 35. Therefore the 
total leakage up to release under actual working condi- 
tions will be about 0.95 time the leakage measured under 
_ conditions. This quantity should, therefore, be 
car seege | pecan yon measured — before the 
eigh steam actua i i 
release will be kascae Yy present in the cylinder up to 
' To similarly determine the weight of steam present in 
the cylinder up to cut-off, from the total measured 
- vust must be deducted all the steam which leaks into 
re exhanet from the chest, together with all the steam 
which leaks into the cylinder after cut-off. That is, on 
ig. 34, the areas O+FP+Q+R+U+V (14.34 in com- 
pais units); so that up to cut-off the steam to be 
om - ted from the total measured exhaust, in order to 
¥ ‘ — steam which is in the cylinder at cut-off, 
will be isis = 1.1 times the total measured leak with 


steam ports blocked. These values have been employed 


s, and there is reason to doubt whether: 





in determining the corrected dryness fractions given in 
Table VITII., to appear later. 

It will be interesting to determine the value of the 
factor by which difference of pressure x perimeter 

See FASE mean overlap 

should be multiplied in order to give the mean rate of 
leakage, and so to compare with the corresponding values 
found by Messrs. Callendar and Nicolson. The perimeter 
measured to the mean overlap round the steam-port and 
on the side and ends of the exhaust port for one end of 
the slide-valve for the valve of the experimental engine 
is 22.5 in.; the mean overlap is 1 in.* The mean value 
one. end is therefore 0.045. Taking mean values of 
overlap 
the leakage as plotted in Fig. 32 (page 426), the value of 
the factor C will be as follows :— 





TABLE V 
Pressure in Difference of Syphon Syphon Lubri- 
Chest. Pressure. Lubricator cator on 
Pounds per Chest Minus on Steam- Steam-Chest 
Square Inch Exhaust in Chest Running 
Absolute. Pounds. Stopped. Freely. 
35 18.75 0.032 ° 0.026 
63 46 0.022 0.019 
93 74.75 0.018 0.016 
145 125.25 0.0142 0.0145 
Averages os 0.0215 0.019 


As before stated, C is not a constant for the range of 
pressures experimen upon, although its mean value 
—namely, 0.02—is identical with the value found by 
Messrs. Callendar and Nicolson. 

As already stated, its variation is probably due to the 
approximate character of the assumptions above made. 

‘ercentage of Leakage to Steam Passing through Cy- 
linders.—If Tables I., II. (page 423), XIIL, and XIV. 
(to follow) be compared, it will be seen that the leak- 
age, under given conditions of pressure, is equal to a 
maximum of 20 per cent. of the total steam on the 
A, trial down to a minimum of 4 per cent. of the total 
steam used on the D, trial. It is therefore in no case 
™ Noon he kage.—The leakage th h th 

iston Leakage.—The through the piston was 
measured by blocking the port at one end of the cylinder 
and comming the engine single-acting. Cards of the working 
and blocked ends were also taken. One of these is shown 
on Fig. 36. It was found that the piston leak was inde- 
pendent of revolutions per minute and was proportionate 
to the admission pressure and area of indicator diagram 
on the working side of the piston. The piston leak was 
found at its worst to be less than 2 per cent. of the steam 
consumption of the engine. 


Serres I.—JacketTeD TRIALS. 


In the jacketed series the barrels and both ends of the 
a. were jacketed with steam at boiler pressure, 
t' > aes from the jackets being collected and mea- 
sured. 

Analysis of Results.—Table XIII. (to follow) shows 
the records obtained on the nineteen jacketed trials. 
At the highest pressure and greatest speed it was found 
impossible to obtain a consistent satisfactory trial, owing 
to the limits of the boiler used for the trial being 
reached. After a number of attempts, therefore, all the 
trials under these conditions being found to be unsatisfac- 
tory were discarded. 

n a detailed examination of the records the following 
points are noteworthy :— 

1. Indicator Diagrams.—(a) Admission line. For the 
series of trials at the lowest admission temperature, it 
was found necessary, as already mentioned, to raise the 
boiler pressure above that required in the cylinder, so as 
to give a margin for driving the feed-pumps. In this 
series, therefore, the inlet-valve was used as a reducing- 
valve, and this is clearly shown on the indicator diagrams 
by the considerable drop which there is between the 
pressure at the boiler side of the inlet-valve and the ad- 
mission pressure on the diagrams. The wire-drawing 
resulting from this use of the valve caused superheating 
in some of the trials of this series. 

The maximum difference between the pressure on the 
boiler side of the inlet-valve and the steam-chest pressure 
occurring on the A, trial at 200 revolutions per minute, 
when a reduction from 47.1 lb. to 33.2 lb. per square inch 
was recorded, corresponding to a drop in temperature of 
21.2 deg. Fahr.; and on the B, trial where the pressures 
were 75.8 and 55.1 seagertiany. corresponding to a drop 
in temperature of 21 deg. Fahr., and the D, trial with a 
pressure before the inlet valve of 164.7 lb., and in the 
steam-chest of 141 lb., corresponding to a drop in tem- 
perature of 13 deg. Fahr. The minimum recorded differ- 
ence was on the Ag trial at 100 revolutions per minute, 
the pressures being 39.2 lb. and 37 lb. per square inch, 
giving a difference of 3 deg. Fahr. only. With the 
single exception of the B, trial, there was in no case 
superheating at cut-off. 

b) Expansion Line.—As the ratio of expansion was 
kept constant for the whole of the trials, the release pres- 
sure increases concurrently with the admission pressure. 
The constant volume rejection to exhaust, therefore, repre- 
sents a larger and larger proportion of the whole range 
of pressures as the admission pressure rises. This is 
due to the fact that the ratio of expansion necessary 
for the lower pressure trials is not the most economical 
for the higher- pressure trials. On the other hand, 
the high temperature at release on the higher-pressure 


* For dimensions of valves and ports, see Appendix IT., 
to appear l.ter. 





cad end end poane aupduten ond ponbuir Ukeougpaio’ toe 
and end and piston surfaces, out the 
exhaust, higher than in the low- ane bolas The sur- 
face temperature and the critical dry temperature of the 
walls and surfaces, therefore, will be higher the higher the 
temperature of admission. 


Taste VI.—Jacketed Trials. Range of Temperature. 

















: . ena 1] oe. 
| Sickel gaz | $5 
" é B= | a s 
£ 5 £ z gta | 3 
3 z is Zea | 224 
é § & 5. | ee 
Trial i on ; = ~ 
x -¥ ® g 8 3 | sé 
a 3 & 3 5 Hy At 
_ a ra = 
2) 2 4 (48|¢ e883 223 
sia — |a® ae28) A= 
Ib, per | Ib. per dg. F. |dg. F.dg. F. 
8q. in, | 8q. in, | 
abs. | abs. | 
Aj 3. | 15 252 | 212) 40 0 40 
B, |: 4 25 235 | 239/ 46 | 27 73 
Ci 99 49 827 | 279) 48 | 67 115 
D, | 107 | o | 356 | 296) 60 | 8 44 
| J 
Ag | 35 15 | 250 | S12) 47 0 47 
B, | 56 21.5 | ges | 238| 50 | 96 76 
Co 100 45 | 897 | 274] 53 62 115 
D. | 168 63 360 | 65 78 138 
As 82.5 | 15.75 | 254 | 200| 45 0.3 42 
Bs 59 24.5 291 | 238/ 653 26 79 
C3 100 40 327 | 267] 60 55 115 
D; | 140 63 358 | 295) 63 83 146 
Ay 33 15.75 | 255 | 200| 46 0.3 43 
By 55 23 287 | 235| 52 23 75 
C4 99 40 827 | 267| 60 55 115 
Dy | 15 55 355 | 287 | 68 75 143 
As 87.5 | 17 363 | af 61 0 61 
Bs 57.5 | 24.5 289 | 238)| 51 . Sea 
Os 88 35 g18 | 259) 59 | 47 106 


| | 
The trials have been arranged in order of speeds. 


Table VI. (cbove) will help in comparing the trials 
from this point of view. 

In it are given the admission and release temperatures, 
the range of temperatures between admission and release, 
and the range of temperatures between admission and ex- 
haust, for the whole of the jacketed trials. 

Exhaust and Compression.—With regard to the exhaust 
and compression portions of the stroke little need be said, 
as these are practically uniform for the whole series of 


trials. 
(To be continued.) 








German Stream Navication,—The net revenue of 
the Hamburg-American Line last year amounted to 
1,391,0007., as com with 1,015,000/. in 1903. The 
dividend proposed for 1904 is at the rate of 9 per cent. 
~ annum, as compared with 6 per cent. per annum paid 
or 1903. A larger dividend might, perhaps, have n 
distributed for 1904 had not the company made the heavy 
allocation of 897,990/. for depreciation and renewals. 
The corresponding allocation for 1903 was 691,600/. The 
Hamburg-South American Steamship Company also 
reports an available net balance of 42,500/. for 1904, as 
compared with 35,000. for 1903. The dividend recom- 
mended for 1904, is at the rate of 8 per cent. per annum, 
as compared with 5 per cent. per annum distributed for 
1903. The net earnings of the Kosmos Steamship Com- 
pany for 1904 were 178,000/., as compared with 112,000/., 
and the dividend for 1904 is to be at the rate of 10 per 
cent. per annum, as compared with 8 per cent. per annum 
distributed for 1903. 





SUBMERSIBLE versus SUBMARINE Boats.—According to a 
Cherbourg correspondent of the Paris Matin, some highly 
interesting experiments have recently been made at that 
port in order to test the comparative value of submer- 
sibles and submarines. Less than a fortnight has sufficed 
to prove the incontestable superiority of the former. A 
specialist on the spot, who has been seen by the representa- 
tive of the Matin, says that these comparative trials have 
been directed especially to the investigation of the ques- 
tion of navigation on the surface and the habitability of 
the vessels. The conduct of the submersible Aigrette, as 

the time taken for the e from surface to 
submarine navigation, thoroughly satisfied the commission. 
The submarine “ Z” was found to be much inferior, but 
it does not follow that the construction of submarines 
ought to be abandoned. While the Aigrette, constructed 
by the engineer Lauboeuf, is an excellent vessel, the ‘*Z” 
is badly designed; the bridge is not a happy thought. 
Moreover, there is a kind of coffin-box on the prow con- 
taining the four beh ogee gery: These with the mecha- 
nism make a weight of at least two tons, so burden- 
ing the vessel that it dips into and ploughs the wave, 
thus losing —_ The commission has, therefore, 
unanimously decided to abandon type “Z,” and the 
work on three units, the Emeraude, Rubis, and Topaze, 
already nm at Cherbourg, will now probably be 
stopped. This does not imply that the submarine is 
no longer necessary. ‘The commission has no intention of 
urging the unification of the two types, convinced as it is 
that the submarine ought to be exclusively defensive and 
that the submersible should be specially offensive. The 
commission will propose to increase the ton of the 
submersibles at to diminish that of the submarines, 
fixing the figures for the former. approximately at 400 
tons, and for the latter at 100 tons. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compirtep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1882—1902. 
The number of views given in the Specification Drawings is stated 
jo each oh where none are mentioned, the Specification is not 
ustr 
Where inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 
Ci of Specifications may be ined at the Patent Office, Sale 
nch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform — of 8d, 
The date of the advertisement of the ‘ance of a Complete 
fication is, in each case, given after the abstract, unless the 
has ven. 
the date of 


Patent been sealed, when the date of sealing is gi 
4 my person may, at any time within two months from 

the advertisement of the a ance of a Complete Specification, 
give notice at the Patent O, opposition to the grant of a 


Patent on any of the grow mentioned in the Acts. 
GAS ENGINES, PRODUCERS, HOLDERS, &c. 


815. D. Clerk, Ewhurst, 8 , H. N. Bicker- 
~ Asthon- amie Lancs. 


28, 

ton and H. W. ‘ 

Internal-Com (5 Figs.) mber 31, 

1908.—This invention relates to internal - combustion engines in 

which the cylinder is charged at a pressure exceeding atmo- 

spheric pressure, so that when compression is comple higher 
ression pressures are obtained with given clearances or com- 

bustion space volumes. The object of the invention is to supply 

the engine cylinder with a c' 


at a pressure above atm ere 
without requiring to = the added c e, and so involve 
ine work. The invention consists in allowing or causing 
the exhaust gases from the engine to charge a reservoir by their 
fall of pressure in leaving the cylinder, so that a stored volume 
of gas is obtained at a pressure above that of the atmosphere, and 
in amuies the stored gases to the cylinder at or near the end 
of the ordinary charging stroke, whereby the weight of total 
charge is increased, and greater economy obtained. e Cvs 
from the engine cylinder a are discharged by the exhaust-valve ) 
into a space ¢ closed by a second exhaust-valve d. A check-valve 
e opens from the space c to the reservoir f by way of the pipe g. 
The valve b is opened and the exhaust products discharge into 
the space between the valves b and d, and pass into the reservoir 











genes) 





J through the check-valve e and pipe 9. At agiven point the 
second exhaust-valve d is opened, and the exhaust stroke of the 
engine proceeds as usual. e exhaust 80 admitted to the 
reservoir are cooled by water-jacketing the reservoir or exposing 
cold surface in other ways or by ee oy The proper 
timing of the opening of the two valves } and d is obtained by 
operating them from the same lever A, moved in turn by a cam 
having two lifting surfaces i and j of different heights. The 
reservoir f communicates again with the cylinder a through the 
pipe 7 and a valve m delivering cooled from the store under 
ressure to the engine cylinder. e engine piston completes 
ta usual charging stroke, taking in a mixture of air from the 
atmosphere and gas from any source in the ordinary manner. 
Towards the end of the charging stroke the ordinary inlet valve 
is closed, and the valve m opened to the exhaust gas reservoir by 
the tappet lever u rocked by « cam on the usual cam-shaft. The 
exhaust gases are thus injected into the cylinder preferably in 
such a manner as to mix with the contents already drawn in 
without disturbing the gases in the neighbourhood of the igniter, 
and the pressure within the cylinder is raised to the desired point 
above atmosphere. The piston then compresses the total ch 
thus introduced, and ignition occurs in the usual manner, the 
igniter being placed preferably near the inlet valve, so as to 
ignite as nearly as ble a constant or nearly constant mixture. 
(Accepted December 31, 1904.) 


GUNS AND EXPLOSIVES. 


4870. Sir W. G. Armstrong, Whitworth, and Co., 
Limi and Cc. H. M . Newcastle-on-Tyne. 
ee as. fi Pet February 27, 1904.—In 


mountings for heavy guns on board-ship it is customary to bring up 
the shot and powder from the shell-room and magazine below to 
a chamber situated immediately below the gun platform by a 
central hoist. The shot and _— are carried usually in an 
ammunition-cage made with com) 

ment being for the shot, and two 
half a charge of 


s 
cf 


save time hydraulic rammers are used, according to this inven- 
tion, also for transferring the powder ; and this invention provides 
for three hydraulic rammers made to work simultaneously, so 
that one movement of a controlling lever actuating a compound 
working valve may set in motion the three rammers at once. By 
this means fewer men are required to make the transference of 
theammunition from the one cage to the other, and less time is 
occupied in performing the work. The drawing is a part vertical 












section illustrating the invention. a is a rotating ak paguer 3 
mounted on rollers b. c is a chamber below the platform a. d is 
the shaft of the central hoist, and ¢ is the ammunition-cage moving 
up and down in it. f is a second hoist leading up from the 
chamber c, and g is its ammunition- h are three hydraulic 
cylinders working three rammers, which transfer the ammunition 
from the cage e to the cage g. j is the valve admitting water to 
the =— and k isthe lever operating it. (Accepted December 
31, 1904.) 

4537. WV. Doszamese, G. A. Kelier, and A. E. 
Mascall, Parkhead, ow. 
(10 Figs.) February 24, 1904.—This invention relates to field 
carri for howitzers and the like ordnance, which are usually 
fired at elevations such that they require to be de for 
tt and has for its object to provide improved means for 
rapidly bringing the gun into loadin; tion and returning it to 
the high angle position after loading independently of the 
elevating gear, and without altering the line of sight. In carry- 
ing the invention into effect, according to one arrangement, 
there is provided an elevating bracket B, in which are formed 
bearings for the trunnions of the gun-cradle A, and which is 
carried in bearings in the carriage coaxially with the bearings 
for the gun-cradle A. The bracket B has on it a toothed 
quadrant or elevating arc B!, actuated by the pinion B?, of any 
suitable form of elevating gear. The cradle A is connected to 
the bracket B by a link A! centred upon a stud A? on the gun- 
cradle A at the one end, and connec at the other end by a pio 
B3 to one arm of a bell-crank lever D’centred upon a stud Bé¢ in 
the elevating bracket B. The other arm of this bell-crank lever 
D has upon it a handle D! provided with usual means for operating 





a spring-controlled rod carrying a pawlengaging a toothed sector 


E on the elevating bracket B. The gun is shown in the firing posi- 
tion, and when it is desired to ~. t rapidly into loading position 
the handle D! of the bell-crank lever is grasped, the pawl is 


disengaged from the toothed sector E, and the lever D pulled 
backwards. This rotates the lever D upon its stud B‘, and through 
the link A! brings the cradle A and gun to the loadin, tion 
without any movement of the elevating gear or of the line of 

t. Any ordinary form of sight mechanism may be used. 

en the gun has been moved to the loading position, the spring- 
controlled paw! is allowed to re-engage the sector E, thus holding 
it in that position. Upon releasing the pawl, and by a reverse 
movement of the handled lever D, the gun is returned, after load- 
ing, to its firing position, where it is again secured by the pawl. 
The short arm of the bell-crank lever D and the link A! together 


form a le joint of great power when the gun is at or near its 
—s tion, and the are 80 arran: that in that ition 
of the gun the joint of the toggle is below a line joining the 


centres of link upon the cradle and the lever upon the bracket. 
By this arrangement the gun cannot rebound from the elevating 
bracket B when being fi as its tendency is, when it is in the firing 
position, to turn the bell-crank lever against a stop G formed on 
the bracket B. The gun and cradle may with advantage be so 
constructed as to have a slight breech preponderance. (Accepted 
December 31, 1994.) 


HYDRAULIC MACHINERY. 


28,199. J. Birtles, Manchester. Controlling Valves. 
(3 Figs.] December 23, 1903.—This invention relates to an im- 
proved valve for controlling the operation of hydraulic machi- 
nery. a is a casing having an inlet 0 for the water and an outlet 
e to the machine or apparatus to be operated, and an exhaust 
outlet d ; ¢ is the inlet valve, / the exhaust valve, and g the back- 
pressure valve, each arran in separate chambers. The whole 
of the valves are of the mitred seat type, the stems of the inlet 
and exhaust valves depending downwardly towards their operating 

mdle. The latter, i, is located directly beneath the axes of 

e valves, one end being journalled in the casing a, whilst the 
ether end passes through the casing and is 

®. The spindle is provided with collars j on either side of 


formed on the 








open the inlet valve to allow water to pass through the chamber 
in the latter along the passage m, forcing the back- valve 
from its seat, thence through the outlet e to machine to 
be operated, the of water keeping the exhaust-valve 
closed. On the er hand, when the spindle is turned in the 
pppesibe direction, the exhaust-valve is opened to allow esca) 
water through the passage d, the exhaust pressure closing the 
back-pressure valve, whilst the inlet pressure closes the Tnlet 
valve. The employment of the back-pressure valve is an impor- 
tant feature of the invention, since, should an accident happen 
to the inlet pipe or inlet valve whereby the pressure of water is 
reduced, then the back- re valve would close by virtue 
of the pressure between itself and the bi pee J perated 
so that the latter would remain.in the position to which it had 


















been forced. m! are suitable plugs to enable the valves and 
valve-chambers to be inspected, the plug in connection with the 
back-pressure valve having an extension m!! to prevent the valve 
lifting too far. The inlet and exhaust-valve stems fit the cham- 
bers in which they are located, and have formed on their ex- 
teriors longitudinal grooves, the upper ends of each being 
arranged a little further away from the mitred seating, as will be 
understood from Fig. 1; so that, for instance, when the inlet 
valve is lifted, water will only pass down the longest groove. A 
further lift will, however, bring one or more grooves above the 
seating, and so increase the area of the passage-way. By these 
means the pressure of water is more gradually increased than 
would be the case with the ordinary type of valve. When the 
spindle ¢ is in the mid-position, both the inlet and exhaust valves 
remain closed. (A December 31, 1904.) 


LIFTING AND HAULING APPLIANCES. 


A. A. H ——} Manchester. Hoisting 
tus. [1 Figh March 7, 1904.—This invention relates 


to hoistin; paratus for raising loads in mine-shafts or the like, 
in which the load is raised in , or skips, or other contrivances 
connected in such a manner that the loaded cage ascends while 
the empty cage descends, and in which the weight of the rope is 
sufficiently great to render ible the method of driving herein 
described. A pulley a, which is driven by an electric or other 
motor, or by the differences of the loads, or other suitable means, 
has two peripheral grooves b, b1, which are made of suitable form, 
and may also be faced with any suitable material adapted to drive 
the ropes or chains or the like to which the loads are attached. 
The cages-c, cl are suspended from the ends of hoisting-ropes d, d! 
which pass over the two ves b, b! respectively in opposite 
directions, and have their free ends joined by means of a ce- 
rope e¢, which may be in one piece and continuous with the hoist- 
ing-ropes, and which ay in a bight reaching nearly to the 
bottom of the shaft or loading ition. The bight may be 
arranged to pass round a guide-pulley to prevent swaying of the 














IK 


rope, and the balance-rope ¢ is preferably heavier, length for 
length, than the two hoiating-ropes d' together, so that the load 
may be more effectually The two hotsting. ropes and 
the balance-; are each arranged to be practically equal in 
length to the so that when the cages are in the position 
shown in the drawing, practically the whole of the balance-rope 
hangs from the same side of the pulley a as the empty cage. The 
pulley a may be — v over the shaft or in any other 
eonvenient position, and the ropes over suitably-placed 

ley a the friction of the ropes 

the grooves 


the 

f b, bl, if the weights are suitably propor- 
tioned, will cause the cage ¢ to descend and the cage ¢] to ascend, 
the weight of the ascending rope being partly or complete!) 
balanced ; and if the balance-rope be made heavier than the two 
hoisting-ropes together, the load on the cage c! may also be 
partly, completely, or more than completely counterbalanced at 
the i 
by this means , 
: aan peas & ¢, and the pulley a is rotated in 

rection, and so on alternately in either direction. 





ration. When the loaded cage c! has 
coos, the load is taken therefrom, and 

the opposite . 

(Accepted 


31, 1904.) 
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SEA BARRIER AT THE HODBARROW 
MINES. 


On Thursday of next week there will be formally 
completed on the Cumberland Coast a work which 
is not only unique in its purpose, but embodies 
several novel features in design. This is a barrier 
nearly 7000 ft. long, built in a semi-circular line 
from shore to shore over the Duddon Sands, at 
Hodbarrow, near Millom, for the Hodbarrow 
Mining Company, Limited, in order to exclude 
sea- water from an area of the foreshore 170 
acres in extent, so that the underlying rich 
iron deposits may be mined for a distance 
from the present headings of 600 yards seaward. 
The barrier is more than an embankment, as 
it was necessary to exclude the sea not only from 


the richest in this country, was discovered about 
1845, through the occurrence of veins of ore 
in the carboniferous limestone which forms the 
rocks on the shore of Cumberland at Hodbarrow 
Point. The late Mr. William Barratt observed 
that these veins converged towards the west, and 
on putting down a borehole at the probable point 
of intersection, he proved 100 ft. of solid hematite 
ore. This was in 1856, and the work of sinking a 
shaft was at once proceeded with. Subsequently a 
second deposit was found when a well was being 
sunk to tap water for workmen’s houses on the 
site. Other borings were made, and a wide area 
of ore deposit was found. The underlying ore 
trended towards the foreshore on the Duddon 
Sands, and The Hodbarrow Mining Company sub- 
sequently got their lease extended to empower 





carried considerably further seaward. Indeed, 
something like 5,000,000 tons of ore were thus 
made available. In 1898, however, a bed of quick- 
sand was tapped in the mine, establishing a con- 
nection between the sea and the underground 
workings, anda cavity was formed on the foreshore, 
marked on the plan (Fig. 1) as the area enclosed 
by sheet-piling. This water found its entrance to 
the mine many fathoms below the foundation ‘level 
of the sea-wall ; but the occurrence served tu indi- 
cate the importance of a larger area of estuary 
being enclosed if work was to be carried on with 
safety in the mines. The cavity was filled with 
furze and clay, but the sea-wall showed signs of 
distress through deflection caused by the under- 
current of tidal water into the mine. The clay 





bank behind the wall subsided about 5 ft., and this 









3 \ CONCRETE 


SQUARE oe 
wt 










HODBARROW MINES. OUTER BARRIER. 


F'100 s0 0 500 Md 1500 2000 FY 



















4 Ps 
“ep IRON WORKS a yj 
Vy, anicn QOARRY 22 BS 7 
- ie \ ss SS SSSE= fo the /ronworks y/ 
S33 2 § = a Y 
“af xs 
SQOHt . “fF 
SS : a 
JACKSON Sy 
oe ™~ . ay ™ 
@ WILLIAM PIT _— Y ~ 
na CENERAL Go ===. » a 
om TE TORE PP, —F 
mime Her | C220 eeg— = =~ STORE SSS eso 
FICE ay ~ \ ~ if Pe, @ 2 Rue > 
2 © | be. Ca> y SI ie ~% ‘ 
Ps AA ras ae ~ o { wy TTI. 
a KS. ~ preety — fone \, SUB ar oxen 95% ey 
Sar Oe ee a ae, QZ aanorn et, PEON Sai gs, 
3 Retell - — . “4 a x 
& is SSL One — iia Sigs ¢ y b= 5 re 
RUE WOKEN WR — — Melati ww 
Poe GS ef So BA COW Sy ANNIE aa ww 
, el ee ~ >. LowTHER Pir], %S~------\ © < 
S\ wee Sir 2 4AMa,y ee ae ly — ‘ 
\ Area enclosed: by PIR Q Pk es, 7'On op | men SY ee \ 
a\ Sheet Piling Pe € 372M i; inbnrnouse 
* Peete a. 7 Be, OHTA AOA RPRTRR RR RRR PRO ss oa SY 
2 Clay Outcrop_ / aaa = <r 7 = Sy, wre $s Wr 
‘ a tgs <—S ——- 58 ‘> les he bl... . * oer 
\ {Pe v3 Saf oe Sisk Vey Ry ‘ Yor 
i¢ ~ Baa g : Vy A SET NS at eS S 
ma ({ a) OL A Scare Rocke Dg 
a Zoe tn \ . Bir! a a nu ay fi Yt, ° ‘ 
2 on °@ SS “Sw Na BP fZA soy eoth 
oe Ve ez, >, See Ss pe oad ; 
w p Case) 2 i Yh i 
an,» az vA ‘in — V4 / 
2 "id Clave aati U4 / ~~ 
1. & hen "er foot of res Yih / 
2 i} © Of Ola Sea Wall 110 0” UMS’ / 
\j Y \ By: 
2 <7 \ 








































HMODBARAOW MINES CROSE SECTION OF EXISTING SEA WALL ) 


Figq.2. (Completed Ocrover 1890) 
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the part of the estuary enclosed, but also to pre- 
vent, as far as possible, percolation through the 
subsirata. To insure this impermeability beneath the 
barrier, three alternative methods were adopted :— 
(a) the formation of a puddle-trench ; (b) the driv- 
ing of grooved and tongued timber piling ; or (c) 
the driving of close steel piling. The hearting 
of the barrier consists of a puddle-clay wall rising 
from the top of the sheet-piling, or springing from 
the puddled trenches, to above high-water level, 
with a broad clay filling surrounding it, and form- 
ing the centre of the dam or barrier ; the outer and 
inner protecting banks are of limestone, with 25- 
ton wave-breakers on the sea-face. The effects so 
far “s concerns the leakage of water through the 
Su marine cut-off” and barrier above have been 
most satisfactory. 
e new barrier is a development, on similar lines, 
of previous works. The Hodbarrow Mine, one of 





ye § filling 
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them to mine to high-water mark. As the surface 
fell in as the ore was extracted, it became necessary | 
to provide against the possible submergence of the | 
area above the mines, and a revetment of timber | 
was constructed, the line of which is shown across | 
the broken ground on the plan, Fig. 1, on the} 
present page. This, however, proved only a tem- | 
porary measure, and about 1887 the late Sir John | 
Coode was called upon to consider the whole ques- 
tion, and the result was the construction of a sea- 
wall, commenced in 1888 and completed in 1890. 
This work, practically the last undertaking of Sir 
John Uoode, included a sea-wall and embankment 
of concrete backed by clay, and rendered water-tight | 
by a trench of puddled clay pinned into the natural 
clay beneath, as shown on the cross - section, 
Fig. 2, above. This work, which was carried 
out by Messrs. Lucas and Aird, proved satisfac- 
tory, and enabled operations in the mine to be 








subsidence had the effect of shutting off the con- 
nection with the sea, so that the influx of tidal 
water shortly after ceased. 

Mr. William Matthews, C.M.G., of Messrs. 


Coode, Son, and Matthews, who had been engaged 
junder his old chief in advising the Hodbarrow 


Mining Company regarding the timber revetment 
—which, however, was not designed by them—and 
who had also been associated with the construction 
of the sea-wall in 1888-90, suggested the laying 
down of a wave-breaker of 20-ton concrete blocks 
placed pell-mell at the base of the sea-wall, so as 
to vel the heavy strokes from the sea; at the 
same time the area of the cavity formed in the fore- 


|shore was surrounded by sheet-piling to form a 


‘* cut-off,” and the backing was strengthened by the 


deposition of more clay. These measures, however, 


were very properly regarded as temporary, in view 
especially of the fact that the deposit of ore extended 
beyond the old sea-wall seaward with a thickness of 
60 ft. In 1900 work was commenced on this new outer 
barrier to enclose 170 acres of the foreshore, the 
engineers being Messrs. Coode, Son, and Matthews, 
and the contractors Messrs. John Aird and Co., 
Westminster. This is the work which will be 
formally completed by the laying of the last stone 
on Thursday next by Mr. Harry Arnold, the chair- 
man of the Hodbarrow Mining Company, and with 
the construction of which we propose now to deal. 
Before entering upon a description of the method 
of carrying out the works a short explanation of 
the structure may be given. The barrier extends 
from Haverigg to Hodbarrow Point in a semi- 
circle, the total length being 6870 ft. The extreme 
width at the base is 210 ft., and at the top 83 ft., 
while the extreme height is 40 ft. A parapet extends 
for 100 ft. in the centre, where there are located 
sluice culverts for drawing off rain-water, &c., 
froin the enclosed area. In the barrier there is first 
an outer bank of rubble limestone, protected on the 
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seaward side by 25-ton concrete blocks distributed 
irregularly, so as to break up the waves. There is 
an inner bank, also of limestone, of less dimen- 
The centre is of clay filling with a puddle 


sions. 
core, into which is housed the top of the piling 
under the bank to form ‘‘a submarine cut-off.” The 


timber piles were driven into the natural clay, and 
the steel piles were used where no clay existed 
or where it was at too great a depth to be reached. 
The heads of the piles were just above the level 
of the bed of the estuary, and over them the 
puddled core was built. In some cases, where the 
natural clay was near the surface, piling was dis- 
pensed with, the puddled wall being well keyed 
into the natural clay by trenching. The four sluice 
culverts through the barrier are constructed of 
concrete in mass, and the foundation of these 
proved a very interesting part of the work, and 
will be referred to in the course of our narrative. 

Operations were commenced in the spring of 
1900, at both ends of the barrier. It was anticipated, 
as the result of borings previously taken, that for 
a considerable distance at both roots piling might 
be dispensed with, as there were indications that 
clay came very near to the surface. While this was 
so for about 350 yards at the eastern end, the 
excavations and local additional boring at the other 
end showed that the clay dipped very consider- 
ably ; consequently the work of driving the timber 
piles had to be commenced earlier than was antici- 
pated. Even at the east end the level of the clay 
bed proved very erratic, the local additional borings 
here presenting a section which varied very much, 
the Bn falling as much as 42 ft. below its normal 
level. Thus for two-thirds of the length of the 
barrier steel piling had to be adopted. 

The steel piling under the barrier constitutes one 
of the unique and most interesting features of the 
work, and before it was undertaken experiments 
were carried out with the view of arriving at the 
form of piling which would best insure impermea- 
bility to percolation of water under the barrier 
proper. For this purpose a spot was selected on 
adjacent ground, where it had been ascertained by 
sinking a pit that the nature of the ground was 
similar to that found on the site of the barrier. 
Here trial lengths of steel piling were driven, and 
the material behind was subsequently excaVated in 
order to ascertain the condition of the piling after 
driving, and to determine its efficiency as a protec- 
tion against leakage. 

The first experiments were carried out with two 
gauge-piles formed of H joists, having angle-irons 
on the flanges to form grooves, with four sheet- 
piles between, and a key-pile in the centre of 
the length. The sheet-piles had strips of steel 
srojecting beyond the edge to form a groove, 
into which the adjoining pile fitted, the key-pile 
binding all together. Stop-bars were fitted to pre- 
vent excessive lateral motion of the feathered pile 
into the grooved pile while driving. The key-pile 
was strengthened by one central T iron, but was 
without stop-bars. This series made up a length 
of 11 ft. It was found as the result of the tests 
that the rolled joists forming the gauge-piles were 
too far apart ; and the design ultimately fixed upon 
as a consequence of the experiments was one in 
which these }{ joists were at 3-ft. centres. They 
were 9 in, by 7 in. by ? in., and the angles on the 
flanges to form the groove or jaws were 3 in. by 
3in. by 5 in. Between each pair of gauge-piles 
there was only one sheet-pile, formed of #-in. 
plates, with J’s riveted on both sides as stiffeners. 
The clearance longitudinally between the gauge 
and sheet-piles was 4 in. on each side, and trans- 
versely between the jaws of the gauge-piles é in. 
on each face of the sheet-pile. 

The shoes for the driving of the piles were, in the 
first experiments, of cast steel; but these were 
found to break on meeting with serious obstructions; 
and it was finally decided to form a driving-point on 
the pile itself, strengthened by additional T’s on 
each side of the centre T. The cutting edge was in 
the form of an inverted W, considerably flattened ; 
the outer points assisted in clearing the grooves on 
the gauge-pile of sand, pebbles, or other obstruc- 
tion, while the centre point readily worked itself 
into the material through which it was driven. It 
occurred occasionally that the piles met with 
boulders, &c., and then the cutting edge was 
twisted. In such cases the pile had to be with- 
drawn, and for this purpose a small caisson had 
sometimes to be onl The work of withdrawal 
was further facilitated by the fact that the piles 
were in two lengths, riveted together at the 


junction with a butt strap. The joists forming 
the gauge-piles were in single lengths. In some 
cases where it was found difficult to drive the 
piles, a water jet, driven by a ram-pump, was 
applied, and proved advantageous. The gauge- 
piles were put in separately in advance of the 
driving of the sheet-piles, the work of driving 
being well shown in the illustration in Fig. 4, 
page 432. The piling-machine in the illustration is 
shown driving in one of the-sheet-piles, and it will 
be noticed at the left of the engraving that there 
remain two gauge-piles standing without the inter- 
vening sheet-piles. The piling-machines were 
carried on timbering, while the boilers were mounted 
on wagons running on rails, so that they could be 
removed to dry land as the tide rose. The cap for 
driving the sheet-piling is well shown in the illus- 
tration. It consisted of a steel casting 6-in. deep 
with a {-in. groove, into which the head of the pile 
fitted. This groove was 9 in. deep. The cap 
for the gauge-pile was 8 in. deep, and the groove 
formed corresponded exactly with the section. 
Lateral tilting of the gauge-piles during driving 
was counteracted by the pull from winches through 
guide-ropes, while inclination outwards or inwards 
was overcome by altering the vertical line of 
the piling-engine. The piles driven varied in 
length, according to circumstances, between 26 ft. 
and 35 ft. Towards the central part of the barrier 
the stratum overlying the clay was so hard that 
it was not considered satisfactory to drive timber 
piling, as had been intended, and it was decided 
there to drive short steel piles of about 26 ft. in 
length ; while further on steel piling of the same 
length was also substituted for a puddled trench, 
owing to the unreliability of the clay bed. At one 
time there were 32 steam pile-drivers at work. 

As the work of forming the ‘‘ submarine cut- 
off” advanced, the tipping of the outer and inner 
stone banks proceeded. The outer work was 
always kept in advance of the inner bank, so as to 
protect the latter against the sea. Both banks 
consisted of limestone rubble, the blocks being 
quarried as large as possible ; in some cases they 
weighed 15 tons. On the seaward side the batter 
of this main bank is 14 to 1, and on the landward 
side ltol. The total width on top of the outer 
bank is 10 ft., and the maximum height is about 
40 ft., giving a width at base of nearly 100 ft. 
The illustration (Fig. 5) on the two-page plate 
shows very clearly the work at this stage of 
the operations. The steel sheet piling work is 
seen in front with the piling-machine, and the 
boilers on railway wagons. In the background 
is the outer bank, with the side-tipping wagons 
on the top. The inner bank is shown in the 
inside curve to the left of the engraving. This 
bank was only brought up to high-water mark, 
and had a width on top of 9 ft. (Fig. 3). After 
the piles had been driven and the outer and 
inner banks formed, the space between them was 
dressed at the bottom preparatory to the formation 
of the clay hearting. As is shown on the section, 
Fig. 3, the bottom was dished out to expose the top 
of the piles, and to bond the clay puddle wall with 
the piling. This invert extended for the full width 
between the two stone banks, varying, according to 
the height of the embankment, between 25 ft. and 
35 ft. As the ordinary clay filling advanced, 
puddle clay to form the wall in the centre was sent 
down shoots, and well trodden in, as shown in the 
illustration, Fig. 12, on page 444. It bonded with 
the steel or timber piling, and at other places with 
the clay puddle trench brought up from the natural 
clay. This puddle wall was built up to 5 ft. above 
high-water level of ordinary spring tides, which is 
6 ip. above the highest tide that has ever been re- 
corded in the district. The clay filling was carried 
up to the same height as the outer limestone bank, 
and had a batter on the inner side of 2to 1. This 
gave a top formation width of 83 ft. in all, 58 ft. of 
which was due to the clay bank, and the remaining 
25 ft. to the outer limestone bank and its protective 
coating of large stone. 

For about 1600 ft. at both ends of the barrier, 
where the structure is not subjected to heavy wave 
action, sufficient protection was ensured to the front 
slope by the tipping pell-mell of large rough lime- 
stone blocks, weighing from 15 tons downwards ; 
but the remainder of the outer slope, which is 
subjected to considerable wave action, is protected 
by 25-ton concrete blocks, distributed as irregularly 
as possible (as shown in Figs. 6 and 7 on the two- 








ge plate), so as to effectually break the waves. 
These concrete blocks, as shown in the cross- 


section (Fig. 3), are carried up to 10 ft. above 
high-water level of ordinary spring tides, and 
above these, again, there are limestone blocks 
ranging from 10 to 15 tons. The width of the con- 
crete block work is about 25 ft., and the top of 
the limestone formation is, as we have alreaiy 
indicated, 15 ft. wide. On the top of the barricr 
there is a railway line, while the inner slope of the 
clay filling is sown with seed. 

The blocks were made of concrete composed 
of 6 parts of sand and shingle to 1 part of Portland 
cement, and the illustration (Fig. 8) shows the 
well - arranged concrete yard where these were 
formed. The building to the right is a four- 
story structure ; the material was hoisted from tlie 
ground to the top floor, where it was fed in a dry 
state into a hopper communicating with the Messent 
mixers located on the second floor, which dis- 
charged it, again through hoppers, into trolleys 
running on the first floor, and thence it was con- 
veyed on trucks on a down gradient of 1 in 100. 
The wagons were of 4 cubic yard capacity, and 
the down gradient afforded sufficient gravity for the 
traverse of the full wagons, while the up grade was 
not too severe for the men to push the empty wagons 
back to the building. The concrete was tipped into 
the moulds, and distributed and packed therein hy 
workmen ; large plums of clean limestone were in- 
corporated with the concrete. After the lapse of 
sufficient time for setting, the mould-boxes were 
removed, and the blocks lifted later with the aid of 
lewis bolts by the traversing ‘‘Goliath” crane, which 
stacked them for the period requisite for matur- 
ing, and subsequently loaded them on wagons by 
which they were conveyed to the barrier. The 
lifting of the blocks from the wagons on to their 
site was by toggle levers fitted with suitable shoes. 

The staging on which the ‘‘Goliath” cranes worked 
at the barrier consisted, as shown in Fig. 6 on the 
two-page plate, of dolphins of timber piles carry- 
ing longitudinal and transverse iron lattice girders, 
which, by the way, were used for a similar purpose 
at the Folkestone Harbour Works,* designed by 
the same engineers, and were bought by the 
contractors for this job. One end of the crane 
was carried above the top of the limestone bank, 
and the trucks with the concrete blocks were 
run down this bank to the crane, which lifted 
and passed them through the two inner legs of the 
gantry. The temporary stage was not built to the 
curve of the barrier, as at Folkestone ; each suc- 
cessive length was built in a straight line—an 
arrangement which simplified the traversing of the 
‘*Goliath” cranes. The 25-ton blucks, while 
primarily intended for wave-breaking, serve the 
further important purpose of weighting the sand 
forming the upper stratum of the foreshore, and 
therefore of reducing the amount of water which 
may percolate through it to the ‘‘ submarine 
cut-off.” It was thus decided, while depositing 
these so as to present as many as possible breaking 
edges to the waves, to secure the maximum of 
weight per unit of area, and therefore to concen- 
trate the load as much as possible. In this way 
the blocks have been set, as shown in Figs. 6 
and 7, to minimise the interstices, consistent with 
the realisation of the primary object. 

Before turning to the closing of the dam and the 
arrangement of the permanent sluices, reference 
may be made to the weighting apron along the 
inner curve at the Haverigg end opposite to the 
area where a cavity had formerly been formed, as 
already described, by the inrush of water into the 
mine. This apron is of considerable area, is formed 
of clay with a coating of iron slag, and is well 
shown on the view of the completed work (Fig. 13) 
on page 444. . = 

There are four permanent sluices, as indi- 
cated on the plan, Fig. 1. These are intended 
to discharge any water which may gather within 
the reclaimed area, either through percolation from 
the exterior, from rain, or from springs, several of 
which were found on the land adjacent to the en- 
closed area and on the line of the work itself. These 
sluices will be opened at low water during two or 
three days at the recurrence of spring tides. 1 he 
sluice culverts are built of concrete, the end walls 
being of limestone, while the face and sluice ports 
are of granite masonry. The length of the concr« 
work forming the culverts is 194 ft., while the cu ‘ 
verts themselves to the seaward side of the penstoc . 
are 5 ft. 6 in. by 4 ft. 6in., with a curved arch and 
a flat floor ; but on the landward side they are 9 't. 











* See ENGINEERING, vol. Ixxviii., page 57. 
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by 4 ft., with a curved arch and an invert bottom. 
The penstocks, which are operated by winches from 
the top of the barrier, are of cast iron. There 
arc large chambers extending from the surface 
to enable the sluices to be inspected, &. At 
the seaward end of the culverts there are hinged 
flap-doors operated by chains over pulleys fixed 
on the 25-ton concrete blocks in front, and 
on the parapet constructed on the top of the 
barrier at this we em Opposite the inner end of 
the sluices, and behind the site of the temporary 
dam, there was constructed, prior to the closing of 
the barrier, a protective apron of clay, limestone, 
and heavy mine débris, as a safeguard against ex- 
cessive scouring by the action of the tide during the 
period immediately before the closing of the dam. 
Before work was proceeded with in connection 
with these permanent culverts a series of additional 
bores over the site was made, and while all of 
them disclosed clay at a short distance below the 
surface, it was found, when excavation proceeded, 
that there were serious faults in the clay, and a 
large number of additional bores were then taken 
to prove the correct edge of the bed of clay. 
These borings disclosed an area, approximately 
3) ft. wide, where no clay was discovered, and 
it was decided to form there an _ extensive 
wooden grid by driving whole timber piles 4 ft. 
apart, and having on the top heavy cross- 
timbered sills. This grid covered not only the 
area where there was no clay, but extended on 
two sides for a considerable distance into the 
clay, so that the grid was well bonded at both ends. 
The stratum for a short depth under the timber 
work was excavated, and sound concrete work 
formed under and around as well as over the grid. 
This grid extended for 85 ft., and the width of 
concrete work carried on it to form the sluices was 
33 ft. 6 in. Around the spot where the ground was 
considered especially bad an additional line of steel 


piling was driven on the seaward side of the line of | 
piling originally put down to form the cut-off, and | 


around this puddle clay was also carefully wedged. 
The illustration, Fig. 9, on the two-page plate shows 
the forming of a trench alongside the main steel- 
sheet piling, in order to remove the upper half of 
the piles forming the ‘‘ submarine cut-off,” 


The tide was admitted through the temporary 
sluices in the dam, until all was ready for excluding 
the sea from the enclosed area, which was done by 
shutting down the sluices on July 20 of last year, 
on the occasion of a neap tide, when the circum- 
stances were favourable After the lapse of two days 
from the closing, it having been proved that the 
dam was sufficiently strong, and in every way satis- 
factory, the work was at once proceeded with to 
complete the main barrier. The tipping of lime- 
stone on the outer and inner banks was pushed 
forward, as was also the clay puddling and ordinary 
clay filling ; these latter materials being deposited 
from wagons running along the staging over the 
dam. The work carried out on this length of 420 ft. 
occupied only two months, and on one day as many 
as 51 concrete blocks of 25 tons were laid, the 
average per day in an ordinary way being about 25. 
This, perhaps, was as satisfactory an indication 
as any of the energy shown from first to last 
by Messrs. John Aird and Co.’s staff under the 
supervision of Mr. William Liddle, M. Inst. C.E , 
their agent ; and here it may be noted that all the 
material—the limestone, the shingle for the con- 
crete, and the clay—were found on the property of 
the mining company adjacent to the site of the 
work, while the granite was brought for the most 
part from Shap. The engineers in designing the 
work were mindful of the full utilisation of local 
materials. There were 25 miles of railway road in 
connection with the work, and the contractors’ 
plant represented a sum of between 85,000l. and 
90,0001. A further indication of the extensive 
character of the work is afforded by the fact that 
in the construction there were used 1} million 
tons of limestone, nearly 1,000,000 tons of clay, 
150,000 tons of concrete, 4400 tons of steel, and 
100,000 cubic feet of timber. 

The barrier has been practically completed for a 
few weeks, during which the finishing touches have 
been put on, and no indication has been given of any 
tendency of water to passthrough. The illustration 
on page 444, Fig. 13, is from a photograph taken a 
| few days ago, and shows the work as finished. It 
| is a satisfactory piece of engineering, and, espe- 
cially in view of the many novel questions which 





be-| were involved originally, and which further arose 


neath the site of the culverts through the barrier. | during the carrying out of the undertaking, reflects 
We have already explained that this sheet-piling the greatest credit on Messrs. Coode, Son, and 
was in two lengths, riveted with butt straps at | Matthews, and particularly Mr. William Matthews, 
the point of junction, and for this portion the|C.M.G., M.’ Inst. C.E., who has been most 
gauge-piles were also made in two lengths. The) closely identified with it, as well as upon Mr. 
trench had to be made to remove the rivets and| H. Shelford Bidwell, M. Inst. C.E., their resident 
enable the upper lengths to be cut away. This| engineer. The total cost of the work amounts to 
done, the culverts for the sluices were constructed | over half-a-million sterling; but the Hodbarrow 
of concrete made in sifu to the required dimen-| Mining Company have willingly embarked upon 
sions, already mentioned. |this expenditure in view of the great value of the 

The permanent culverts and sluices having been|ore underlying the area enclosed by the new 
completed, the work of constructing the temporary | barrier. We hope in a separate article to have 
dam for the closing of the barrier against the sea | something to say about this ore, and about the 
was next proceeded with. This temporary dam was| operations carried out in connection with the 
on the Haverigg side of the main sluices (see | mining of it. 
Fig. 1). It was 420 ft. long, and in it there were 
formed thirty-six sluices in all. It had been origi-| [HR INSTITUTION OF MECHANICAL 
nally proposed to carry out this operation of closing | ENGINEERS 
the barrier by means of a cofferdam constructed | ‘ f 

SreaM-Encine Resgarcu. 


outside the line of the main works; but later | 

it was decided that the case would be satisfac- | On Friday last, the 31st ult., a general meeting 
torily met by constructing a single-skin timber | of the Institution of Mechanical Engineers was 
dam in the line of the barrier. This was built | held at the Institution House, Storey’s Gate, the 
immediately inside of the steel piling, and it is | President, Mr. E. P. Martin, occupying the chair. 


iLustrated by Figs. 10 and 11 on the two-page|This was an extra meeting, arranged to con- 








plate. In order to tie the timber piling form-|tinue the discussion on the first report to the 


lag this dam into the scarr or temporary ends of 
the barrier, a puddle trench was formed as a 
continuation of the main puddle wall constituting 
the heart of the barrier. This puddle wall was 
built up between the vertical cleading of the 
temporary dam on the one side, and an enclosing 


structure formed of whole timber piles at short | 


distar ces apart, with longitudinal cleading. The 
lengt n of this cofferdam was 65 ft. at each end. 
The thirty-six sluicesin the temporary wooden dam 


Steam-Engine Research Committee, prepared by 
Professor David S. Capper. It will be remembered 
| that the paper was read on the 17th ult., and was 
| then partly discussed. After the usual formal pro- 
ceedings, the President called on Mr. W. H. Maw 
to continue the discussion. 
| Mr. Maw said that he was glad to have an oppor- 
| tunity of saying a few words, and first desired to 
|emphasize what the President had said at the last 
meeting about the work Professor Capper had done 





Were 6 ft. by 4 ft. 4 in., and were arranged in bays|in connection with the Steam-Engine Research 
of six; while between adjacent groups there was Committee. It was generally recognised that the 
& panel, on the seaward side from which counterforts | reporter of a research committee, on accepting 
Were constructed. The alternate piles of the dam | office, undertook a very large amount of work ; 
Were «lso strutted back ; over the whole there was|but in this particular case circumstances had 
constructed a timbered aga for carrying the|arisen which had rendered the duties quite ex- 
_ vay, and also to enable the lifting bars of the|ceptional. As stated in the report itself, the 
_ s to be raised and lowered. It should, perhaps, | original programme—laid down when the Com- 
a: stated that the long piles shown in front of the | mittee was formed under the chairmanship of the 
0 both illustrations have nothing to do with | late Mr. Bryan Donkin—had to be modified in 

, «am. They are the piles of the staging being | consequence of the experimental engine which 
pul up for earrying the block-setting crane. | was to have been placed at the disposal of the Com- 











mittee not being obtained. Then Professor Capper 
came to the rescue with the engine at King’s Col- 
lege, referred to in the paper, and it was felt 
that, necessarily, the rearrangement of the pro- 
gramme must be left largely in Professor Capper’s 
hands. When the experiments were actually com- 
menced, Professor Capper found great difficulty in 
carrying them out, on account of the important 
influence of leakage through the valves, and he 
therefore determined to conduct independent ex- 
periments on this leakage. These experiments 
involved an enormous amount of onal work 
on the part of Professor Capper. hen the Com- 
mittee, as members were well aware, lost the 
services of Mr. Bryan Donkin, through his death. 
That, again, deranged the programme to a very large 
extent, and the whole work therefore practically 
devolved on the reporter ; the result was an essen- 
tially one-man report, that man being Professor 
Capper. An exceptional debt’ of gratitude was 
therefore due to the Professor for the work he had 
carried out. Last year, when the Committee re- 
sumed its meetings, and Mr. Maw was elected 
chairman, it was found that Professor Capper had 
accumulated an enormous amount of data; the 
duty of the Committee was then not to arrange the 
experiments, but to determine, in consultation 
with Professor Capper, how much of this accumu- 
lated matter should be published. The report was 
a very extensive one, and dealt with a very great 
number of experiments, but it only represented a 
very small amount of the information collected. 
He thought that no one, except perhaps the mem- 
bers of the Committee, who had. had the oppor- 
tunity of going through the original documents, 
had any idea of the labour expended in obtain- 
ing the results contained in the report. In the 
last annual report of the Council it was said that 
the future of the Steam-Engine Research Com- 
mittee depended largely on the discussion of the 
report now before the meeting. It followed that 
the report should be considered from two points of 
view. The first might be called Professor Capper’s 
point of view; that was to say, the discussion of 
the facts recorded and the criticisms based thereon. 
He was sure from his own knowledge of Professor 
Capper that the latter would be anxious that: the 
details presented should be very fully discussed. The 
other point of view was that of the Committee, and 
comprised the expression of an opinion as to the 
direction in which the work should be further carried 
on. Extensive as the report was, it only touched 
the fringe of the great subject of steam-engine re- 
search. Apart from the experiments on valve- 
leakage losses, which formed so important’ a part 
of the inquiry, the report consisted of a record 
of tests of the high-pressure half of the engine 
at King’s College, that half being worked only 
non-condensing. This by no means exhausted the 
information that could be obtained from . that 
particular engine, and it left quite untouched the 
further data that might be obtained from similar 
experiments on engines of larger size. In speaking 
of the leakage experiments at the last meeting, Mr. 
Longridge had doubted the absolute accuracy of the 
leakage of 20 per cent. in the slide-valve recorded 
in the report. The speaker thought, however, that 
Mr. “Uongridge overlooked for the moment the fact 
that the engine, when this high percentage of leak- 
age occurred, was being worked at an exceptionally 
low power—only { horse-power. The leakage was 
almost constant at a certain pressure, and therefore 
it bore a large proportion to the whole steam used 
by the engine when working at low power. Mr. 
Maw next referred to Table XIII., in which the 
results of the jacketed trials were given, and, deal- 
ing with the A series, said it would be found 
that the difference between the steam passed per 
hour through the cylinder, and the steam when 
leakage was deducted, was almost exactly 10 lb. 
per hour in all cases. That 10 lb. formed a very 
large percentage in the case of the low-power 
trials, when it was roughly about 20 per cent. ; 
but in the A, trials, when more power was 
exerted, the difference was about 3% per cent. There 
was a typographical error in that part of the 
paper which dealt with the percentage of leakage to 
steam passing through the cylinders. It was stated 
in the copies that had been distributed to members 
that the leakage had a maximum of 20 per cent. of 
the total steam used on the A, trial, down to the 
minimum of 4 per cent. on the D, trial ;' the ex- 
ression ‘‘D,” should be altered to “*DD,.” This 
a mentioned as it might cause difficulty to future 
speakers. Mr. Longridge also had doubted whether 
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the experiments on valve leakage, conducted at 
what Mr. Longridge referred to as a ‘‘ dead end,” 
when there was no flow through the chest, could be 
depended upon. Mr. Maw himself had had some 
doubts on this point, but in looking at the experi- 
ments he came to the conclusion that, subject only 
to some trifling exceptions, they were very con- 
sistent, and it did not seem that the fact of there 
being no flow through the valve-chest was a disad- 
vantage. There was one point in these experiments 
which seemed to him noteworthy, and he would like 
to ask Professor Capper to give some explanation 
in regard to the very great difference in leakage 
when the valve was lubricated and when it was not 
lubricated. Where there wasa flow of steam, it 
was not difficult to get a fair distribution of lubri- 
cant over the valve; but where the valve was work- 
ing in the steam-chest without any flow, it might 
be difficult to get the lubricant distributed over 
the valve-face. The fact that in this particular 
series of experiments there was such a very 
marked difference between the lubricated and the 
non-lubricated valve showed that somehow the 
lubrication had been effected. He would there- 
fore like to ask Professor Capper how the lubrica- 
tion was arranged. He would also like to direct 
Professor os wet attention to the question of the 
steam supplied to the jackets. He thought it would 
be a desirable addition to Table XIII., which 
referred to jacketed trials, if it was stated what 
the pressure in the jackets was in the various trials. 
He thought it was stated in some of the original 
papers, but it was not stated in the report, and it 
would be well to have it put in. There was rather 
an exceptional amount of steam used in the jackets 
in the case of experiment A,, when it was 44 lb. per 
hour, while in the next experiment it was only 
144 lb. per hour ; 44 lb. was an exceptional figure, 
hut there might be some reason for it. He would 
like particularly to draw the attention of members 
to the diagram in Fig. 45 of the report, in which 
were given the British thermal units per indicated 
horse-power per minute used under different condi- 
tions of working ; he considered it was one of the 
most valuable diagrams that the Institution had 
ever had put before it, and it summarised Professor 
Capper’s deductions in an admirable way. 

Passing to what he described as the Committee's 
view of the report, Mr. Maw gave it as his 
individual opinion that the report pointed to the 
desirability of amalgamating the Steam-Engine 
Research Committee with the Steam-Jacket Com- 
mittee. The latter Committee, as members were 
aware, had been in existence for some years ; no 
report had been presented by that Committee, but 
he believed one would be forthcoming in a few 
months; and it was well worth consideration 
whether, after that report had been issued, read, 
and discussed, the two committees should not be 
amalgamated. The work of the two committees 
overlapped in many respects, and he thought that 
the labours of both heey not be carried on inde- 
pendently without considerable waste of time and 
energy. That was a point upon which Mr. Davey 
might like to say something later. The question 
then followed as to the future of the Steam-Engine 
Research Committee. The speaker had said that the 
Committee had only just touched upon the fringe of 
the research that was open to them, and he thought 
it would be quite evident that the resources of the 
Committee as at present constituted would never be 
equal to carrying out a thorough research in any- 
thing like a moderate period of time. It was an 
open question whether it would not be desirable to 
enlist the sympathies of some other workers having 
experimental engines available. It might be pos- 
sible to arrange for simultaneous series of e i- 
ments to be undertaken, and the results of these 
could be submitted to a central committee for 
consideration and discussion. There were now a 
number of experimental engines in this country, 
and if it were possible to get those in charge of 
such engines to carry ovt organised experimental 
research, the whole operations of the Committee 
would be materially shortened. 

Mr, C. E, Stromeyer said he would like to begin 
where Mr. Maw had ended, and he would ask if 
these experiments could not be carried out on a 
large scale—in mills, for instance. He felt sure that 
some manufacturers would be willing to lend en- 
gines for the purpose of trial and investigation, 
provided the range of experiments was not varied 
so greatly as in the case of the engine dealt with in 


the report. It would not be possible to alter the 


SEA BARRIER AT HODBARROW. 


MESSRS. COODE, 





Bos, age 


Beg aga 


bec, ees > 
Peete. 
‘ 


tee Be 
* age tT 
ght ys 
fea 


-_—_— — 
oe oe oe oe - 








SON, AND MATTHEWS, ENGINEERS, LONDON. 
(For Description, see Page 429.) 








Fic. 4. Drivine tHe Steet Saeet PiLes FORMING THE ‘‘ SUBMARINE Cut-Orr.”’ 


arranged for variation in power, and also in steam 
pressure. The results of experiments on a large 
scale had already been published ; he referred to 
those made public in the paper by Sir John 
Durston and Engineer Rear-Admiral Oram. In that 
case large engines, ranging between 8000 and 19,000 
indicated horse-power, were tried, both with and 
without jackets. The results of these trials were 
that for oe power the non-jacketed engines had 
an advantage of 1 per cent. in steam consumption, 
whilst for high power the advantage of the non- 
jacketed engines was 5.6 per cent. Turning to 
the report, the speaker would like to ask why it 
was that the experiments were carried on in the 
manner described. He had very carefully gone 
into the diagrams presented with the report, and 
had plotted a continuous diagram showing the | 
volume and weight of steam in the cylinder which | 
was not receiving steam excepting by leakage ; the 
results were very unsatisfactory. He found that 
when the pressure was from 105 to 106 the 
weight of steam in the other end of the cylinder— 
that was to say, the steam due to leakage— 
gradually diminished. It would appear, therefore, 
that there was a flow of steam from the high 
pressure to the low pressure. That diminution of 
pressure continued to the end of the stroke, and 
then, when the leakage should be from the high- 
pressure in the closed end of the cylinder, 
there was a steady increase in the pressure. It 
would, therefore, seem that some steam escaped | 
and came back again. Under these circumstances, | 
it did not appear to the speaker that the method | 
adopted was trustworthy for determining the 
amount of leakage. The next point was the leakage 

t the slide-valve; and he had carefully gone 
into the figures which Professor Capper had given. 
He had plotted them down on a logarithmic dia- 
gram, and the results were very consistent, except 
that the experiments on the 29-lb. pressure seemed 











number of revolutions, but conditions might be 


a little bit wrong. Mr, Stromeyer also found that 





the leakage was not proportional to the pressure. 
In the case of the cylinders jacketed, but the valve 
not lubricated, the index was 0.55, whilst it should 
be one-half ; the flow should be proportional to the 
square root of the difference of pressure in the steam 
on the one side and on the other. Asa matter of 
fact, it was slightly higher than that, being 0.553 ; 
and the coefficients for this particular engine for 
the three —_ were 2.8, 2.7, and 2.6; that was 
to say, the diagrams gave practically straight lines. 
In the case of the cylinder jacketed and the valve 
lubricated, the speaker found that the index was 
nearly three-quarters—that was to say, 0.72—the 
constants being 1.35, 1.25, and 1.15. It would 
appear that at low speeds the lubricated slide-valve 
certainly had the advantage, not allowing so much 
steam to pass as the unlubricated slide-valve. For 
the high pressure the reverse result was shown. 


|These facts were interesting, but they did not 


satisfy his mind, more particularly as the figures 
in regard to leakage experiments had been deduced 
from other trials. The speaker next referred to the 
difficulties arising from lag of the indicator, and 
alluded to a paper read by Mr. Brightmore before 
the Institution of Civil Engineers in 1886. In 1894 
he, the speaker, had read a paper on the same subject 
at a meeting of the Institution of Naval Architects. 


| He concluded that with a string of 5 ft. an allow- 
_ ance 


of 4 in. should be made at the end of each 
m. Mr. Brightmore had shown that this 


i . . 
| depended on the speed, the weight of the indicator 


drum, and various other points. In his own paper 
the speaker had introduced a continuous diagram 
showing the weight of steam that was in the cy'!n- 
ders ; andin the expansion curve, when the we sht 
of steam should be constant, there was always 4 
slight rise. That might be caused by evaporat:., 
or due to the leakage of steam into the cylinder; 
deductions would have to be made also for lea! «se 
out of the cylinder. Essentially there were ' UF 


‘factors affecting the curve, and it was quite > 
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yssible to determine any one of them ; the curve 
itself was due to a combination of influences. 
Captain H. Riall Sankey referred to some tests 
of piston-valve leakage which he had conducted in 
1897 and 1898. His remarks were illustrated by 
diagrams, which we reproduce in Figs. 1 to 4, 
annexed. These had been made with a small 
Willans engine, in which there were no pistons, 
and of which a part section was exhibited on the 
wall (Fig. 1). A special trunk was fitted, in which 
the piston-valve worked, and matters were so 
arranged that the leakage could be conducted into 
a condenser at atmospheric pressure, and thus | 
measured. The trials were made with the engine | 
standing, and also when running at various speeds | 
up to 500 revolutions per minute, An electric | 
wotor was used for driving. When the engine | 
was standing, leakage was erratic ;. but as soon as | 


it revolved, the readings became consistent, and | 





with water forced into the engine by means of 
a pump, and in every case it was enormously in- 
cre —namely, from 8 to 16 times as great as with 
dry steam. The engine was also arranged so as to 
be able to measure the leakage past the gland sur- 
rounding the trunk, and the readiogs were found 
to be less uniform than with the piston-valve, 


possibly because water would form on the top of ; 


the gland-box and be ejected in gulps. On the 
average, however, the leakage of the gland was 
about two-and-a-half times as great as that of the 


piston-valve in corresponding cases. The speaker | 
had calculated the factor C in Professor Capper’s | 


paper, and had found that, for the standard valve, 


it was 0.003, which was about one-seventh of the | 


factor Professor Capper had found for a slide-valve. 
Professor Capper’s factor really corresponded, 


almost exactly, with the leakage of the plug-| 


piston with ,;'55 in. clearance. Captain Sankey 


| slightly increased. Before the cylinder was again 
| bored out, trials were made with some patent 
| piston rings ; these rings were y$, in. larger than 
‘the standard, and were therefore exactly right for 
|the bored-out cylinder. The leakage was greater, 
|and was indicated on the diagram. The cylinder 
| was then further bored out to 10.105 in. diameter, 
so that the standard rings were just a fit in the bore 
without being compressed. e leakage was in- 
creased, but was still less than with the patent 
rings, except at very light loads; the reason was 
that, the standard rings being steam-packed, when 
the load was very light there was no steam to 
;pack them, The patent rings were also tried with 
the larger cylinder with the result given on the 
diagram. An ordinary Ramsbottom ring was also 
tried, as shown in Fig. 4, but only one ring could 
be fitted, because the depth of the piston did not 


_ admit of more ; the result was, therefore, not a fair 


there was practically no difference in the leakage, | had also worked out the leakage in pounds per representation of Ramsbottom rings as used in 
whether the speed was 20 revolutions per minute | horse-power per hour (see Fig. 3). In the case of | practice. 


or500. This agreed with Professor Capper’s results. | 
With the standard Willans piston-valve, consisting | 
of two spring rings, separated by a dummy which | 


100, 


1%. par 1.H.P. 


the slide-valve in Professor Capper’s engine the | 


leakage was very nearly 1 lb. per indicated horse- 
power per hour, and was represented by the line at 
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had a clearance of ,,2;, in., the leakage was found | 
to be very small, as shown by the lowest line on | 
the diagram, Fig. 3. The dummy ring was then | 
reduced in diameter, so as to get a greater clear- | 
ance ; also the cuts in the springs were placed in | 
prolongation instead of opposite. These changes 
naturally increased the leakage, but in every case 
it was within the shaded area of the diagram, the 
lower line of that area representing the leakage 
for the standard valve. A solid plug piston-valve 
was also tried, made as tight as would allow of 
running without seizing; the clearance was about 
reese in. The leakage results with this valve were 
considerably greater than-wrth the standard valve, 
as shown on the diagram, each of the spots repre- 
senting the mean of several readings. The plug | 
was then ground ys's5 in. smaller, making a cae 
ance of ;;55 in., resulting in a considerable increase | 
in leakage. The plug was then further reduced in 
diamet« ' revs in. at a time up to a clearance of 
rvso in., the results being shown on the diagram. 
In each case the steam was dry, but in one instance, 
with a clearance of yess in., there was a great deal 
of oil 11 the engine. The leakage immediately | 
dropped to that shown by the dotted line on the 
diagrau. (Fig. 3), approximately the same as that 
for ,;',. in. clearance with dry steam. This, the 
speaker thought, answered a question put by Mr. | 

w. A coil was placed in the steam at the| 
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Mr. Vaughan Pendred said that the paper was so 
| full of matter that he might speak on it for two 
| hours instead of the allotted ten minutes. The 
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the top of the diagram drawn between the 50 lb. 
and 100 lb. per square inch pressure, lines; but 
with the standard piston-valve it was only 0,08 Ib. 
i indicated horse-power per hour, as shown 
y the corresponding lower line on the diagram. 
The speaker then referred to a series of experi- 
ments he had made for determining the leakage of 
‘cago In this case a special cylinder had 
en mounted on a small Willans engine fitted 
with a D slide-valve, as shown in Fig. 2, worked 
by an eccentric. The engine was single-acting, 
and the indicator diagram frum the cylinder was 
that usually obtained with a D slide-valve, so 
that the piston-rings were working under normal 
conditions. The mean pressure was varied from 
10 lb. to about 50 1b. per square inch. The leakage 
t the rings went into the space marked B in 
ig. 2, and thence into a condenser at atmo- 
spheric pressure, so that the arrangement furnished 
an easy means of finding the rate of leakage. 
The speed of the engine was varied, and the 
load was taken by a dynamo. The first trial 


top thicugh which water could be , 80 as|was made with standard rings in a cylinder 
to con: cnse the steam, causing a shower of rain|of 10 in. bore; those rings were steam-packed, 
to fall ‘own on the piston valve. As a result,|and had a diameter of 10.105 in. when free. 
the lev i:age immediately increased, as shown on |The result was shown by the lower line on the dia- 


aga im, Fig. 3, for the case when the clear-| gram, Fig. 4. The cylinder was then bored out 
was 





réoo in. The leakage was also tried | approximately ,4, in. 


rger, when the leakage was 





first point he would bring forward had been raised 
to a certain extent by Mr. Maw ; it referred to the 
future of the Research Committee. He did not 
wish to say anything that was severe, or anything 
that could be regarded as personal ; but he would 
ask, What was the value of the paper? There was 
a large number of young men who hoped at some 
time to design big engines, and he would ask, Was 
it possible to imagine any of these young men turn: 
ing to the report for any information which would 
be useful to them? Everything that had been said 
about Professor Capper’s work he fully endorsed. 
Mr. Pendred had had something like fifty years’ 
experience of steam-engines of ‘al possible forms, 
Hundreds of thousands of experiments had been 
carried on, and the literature on the subject was 
enormous. He did not suppose anybody had ever 
done better than Professor Capper, and it was 
neither the fault of Professor Capper nor. of the 
Committee that a report of this kind must be 
futile ; it was the fault of the steam-engine, Every 
steam-engine was a law to _ itself. aking the 
engine with which the Committee had been work- 
ing, and making alterations in the clearance, and 
in the conditions generally, an entirely different 
set of results would be obtained. In the library 
of the Institution would be found the Transac- 








tions of the Society of American Engineers, and 
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in them there was a paper to which he would call par- 
ticular attention. It was entitled ‘‘The Promise and 
Potency of High-Pressure Steam, illustrated by the 
Triple and Quadruple-Expansion Engines at Sibley 
College,” the author being Professor Thuiston. He 
would also call attention to a paper on ‘‘ Cylinder 
Condensation,” by Mr. Arthur L. Rice. Nothing 
more elaborate or more careful than these experi- 
ments had ever been carried out ; it was a splendid 
treatise on what an engine could do. Going back 
as far as the memory of man extended, it would be 
found that the merits and demerits of jackets had 
been discussed. Some said that jackets ought to 
be used, while others said that they ought not; 
and the dispute had extended to everything short 
of bloodshed. The result, however, was that at 
the present time we were in exactly the same _posi- 
tion as then. He carried his memory back thirty- 
two or thirty - three years, to the time when 
‘*racers” were being made for the Royal Agricul- 
tural Society's competitions. A ‘‘racer” was a 
very remarkable engine, having been built for a 
purpose, and been made the subject of the most 
elaborate investigations. Every possible effort was 
made to get the best result out of this engine. 
The trials were conducted on the basis of a de- 
claration being made, when the engine came to the 
show ground, of the power at which it would be 
worked, what number of revolutions would be 
made, and what would be the brake load. An 
allowance of 141b. of coal for each horse-power 
of the brake load was served out, and the engine 
that ran the longest time won. All these racing 
engines were fitted with jackets, so that steam 
could be turned into them if necessary. If refer- 
ence were made to the reports of the Royal Agri- 
cultural Society, it would be found that not a single 
engine taking steam into the jackets ever received 
a prize. He would refer to the case of the trials 
at Newcastle-on-Tyne. The engines were carefully 
tried with steam in the jackets and out of the jackets, 
and the engines which ran longest with 14 lb. of 
coal, and which did not admit steam to the jackets, 
won the prize. That was equally true whether 
the steam pressure were 50 lb. or 80 lb. A 
good deal had been said about water, and he 
would ask Professor Capper what that water 
represented. If it came from the boiler as 
steam which was condensed in going through the 
valve, that steam had to leave its heat behind in the 
engine ; and he could not regard the loss of water, 
under these circumstances, from the same point of 
view as he would regard the loss of steam. Refer- 
ence had been made to re-evaporation ; the point 
was, that whatever went into the cylinder of a 
steam-engine must leave it as steam, and whatever 
entered as water must leave it as water; there 
could be no getting over that fact. Supposing, 
however, that re-evaporation did not equal conden- 
sation, then the cylinder would go on getting hotter 
and hotter, storing up heat. He would quote a 
assage from Professor Thuston that ran as fol- 
ows :—‘* The exhaust steam contains precisely the 
amount held in suspension on entering the valve 
chest, plus the condensation due to waste by ex- 
ternal conduction and radiation when it is thrown 
into work.” The speaker supposed that the amount 
of water coming into a cylinder was 100, that the 
radiation was 10, and. that the loss due to the 
work of the valves was 10. ..With these figures the 
re-evaporation of the cylinder would be 80, the 
rest going out as water. There was no avoiding 
the fact in any way ; ‘it was a physical fact that 
must hold good.. Professor Capper, however, had 
referred to evaporation during the period of expan- 
sion, which was quite another matter, and an ex- 
tremely variable quantity. He could cite experi- 
ments carried out, the results of which would be 
found in the Transactions of the American Institu- 
tion, where it would be seen that the quantity re- 
evaporated was an sotirely variable question, and 
sometimes ridiculously small. 

Mr. Pendred next referred to radiation and con- 
duction from the cylinder itself, upon which nothing 
had been said. One of the standing arguments 
raised against the jacket was that the surface was 
so much increased that radiation and conduction 
represented a very considerable loss of heat. But 
in the case of the engine before the meeting, when 
it was working down to ;5 horse-power, the sur- 
face was the same, the heat was the same, and the 
temperature was the same. What, then, was the 
loss by radiation? It must have been something ; 
and as the experiments were of a scientific nature, 
it would be well to know what it was. There was 





one other point to which he would refer. 
series of experiments had been put forward 
in the report, giving particular results. From 
these data it was reasoned that precisely the 
same results could be realised by another en- 
gine. He would cite two instances opposed 
to this conclusion. Willans had shown that 
a quantity of water, equal to about a_ table- 
spoonful, in the bottom of a cylinder made an 
immense difference in the whole economy of the 
engine. The other case he would mention was 
that of a very large pumping-engine at Staveley, 
put up by Mr. Davey. This engine had a 10-ft. 
stroke and an 80-in. low-pressure cylinder, and 
pumped at one lift 810 ft. That engine did not 
make the number of strokes it had been designed 
to make ; at first it had not drain-cocks, but after 
these were fitted to the engine it made two strokes 
per minute over the contract speed. It would be 
seen, therefore, how small differences enormously 
affected the performance of an engine. He would 
conclude as i had begun : the fatal difticulty with 
all these research questions, from beginning to 


end, was that what was true of one engine was not | 


wholly true of any other engine, and, in fact, was 
probably not true of it at all. 


Professor Burstall remarked that there was such | 


an enormous mass of information in the paper 
that it would take a very long time to digest the 
whole of it. He wished to refer to the question 
of leakage through valves. The last speaker had 
asked how far this matter influenced the design of 
engines ; he (Professor Burstall) would say that it 
meant everything. Both the report and the paper 
by Messrs. Callendar and Nicolson showed that 
all valves leaked, whether they were slide-valves, 
Corliss valves—-although this was not admitted— 
or double-beat valves, such as were used in Sulzer 
and Cornish engines. If there were a definite law 
of valve-leakage, it was evidently of importance to 
know it, for it would help the designer of engines 
very considerably. He was afraid that the experi- 
ments detailed in the report, and those cf Messrs. 
Callendar and Nicolson, did not prove that there 
was a definite law of valve-leakage, showing that 
that leakage was proportional to the difference of 
ressure or to the overlap. He had plotted the 
eakage against the pressures as given in the paper, 
and as against the temperatures, and he found that 
when the valve leak was plotted against the differ- 
ence of temperature between the valve-chest and 
the exhaust, the points were in a straight line. He 
did not suppose this was universal, but it corre- 
sponded with the records in the paper. The 
number of experiments, however, was not sufli- 
cient to determine a law ; an immense number 
of experiments would be required before a law 
of valve-leakage could be stated. It was, how- 
ever, well worth considering what would be the 
consequence if the leakage were proportional to 
the difference of temperature between the valve- 
chest and the exhaust. This would rather point 
to the leak being due to a distorted valve. Experi- 
ments with D valves worked with saturated and 
with superheated steam showed that when the 
flat valves were taken out and tested for truth, 
after experiments with superheat, they were 
invariably warped. If warping took place with 
supetheat, and was apparent when the valve be- 
came cold, why, he taked. should it be denied that 
it was ible that the valve warped, and returned 
to its shape when it became cold, even when deal- 
ing with superheated steam? He thought that 
Captain Sankey’s experiments distinctly showed 
that the warped valve was the cause of leakage. 
These interesting experiments were made with a 
Willans engine and spring rings, and if there was 
one form less susceptible to warping than another, 


it was a purely circular form. The D valve was | 


a more or less complex casting, in which there 
were initial stresses which might or might not be 


released by the action of the steam ; with the spring | 


ring there was none of this. Captain Sankey’s ex- 
periments tended to show that the spring ring gave 
a very much smaller coefficient—0.003 as against 0.21 
in the case of the flat valves. 
carry these things too far, for it might be asked 
how it was that engines with flat valves did as well, 
or even better, than those with piston valves. The 
whole of the results as to valve-leakage showed 
most distinctly that engines will do equally well 
with any kind of valve. It was ait, ee speaker 
continued, altogether the valve-leakage that affected 
the economy of the steam-engine. He was in agree- 
ment with Mr. Maw that these complex questions 


A| 


Tt would not do to | 


could not be determined by any one single indi- 
| vidual ; it was only by the co-operation of persons 
| who had engines at their disposal, and could make 
‘accurate tests, that these points could be settled. 
If they would put the results of their experiments 
at the disposal of the Steam-Engine Committee, 
then, it might be hoped, that something like laws 
would be obtained which would be independent of 
particular engines. He would be pleased to place 
any of his engines at the disposal of the Committee, 
Turning to the question of the dryness fraction, the 
speaker pointed out that in the report the dryness 
| fractions were given as if the expansion from cut- 
off were adiabatic. He would ask Professor Capper 
whether the steam at cut-off had been taken free 
of leakage, or whether the leakage had been 
‘deducted. [Professor Capper here replied that it 
was taken free of leakage.] Continuing, Professor 
| Burstall said that, considering the gross feed, even 
|in the unjacketed trials, the results showed that 
_there was considerable re-evaporation. If the dry- 
ness fraction obtained by taking leakage were con- 
sidered, it would be seen that in some cases the 
steam was superheated on the jacketed trials. That 
seemed to him a curious result ; but he would not say 
| that it was incorrect. He did, however, consider that 
these dryness fractions, varying from 1 down to 0.69 
in the case of the full-load unjacketed trials, showed 
|extremely dry steam. It would be interesting to 
know what the wetness of the steam was before it 
|entered the cylinder at all. Such experiments as 
| those detailed were very difficult to make, and 
| the results were probably not very trustworthy. But 
| granting that it was a locomotive boiler that was 
| used, and, as he believed, there was a 40-ft. pipe 
from the boiler to the engine, the steam would, 
under such circumstances, initially contain water 
to the extent of 5 to 10 per cent., and he failed to 
see how it could get so dry as 1 per cent. Mr. 
Pendred had alluded to the question of steam 
aes away as water without giving up its heat. 

hat was a point that greatly troubled the speaker. 
The steam was supposed to condense on one side 
of the slide valve, and passed as water to the ex- 
haust side, and there it re-evaporated. To begin 
with, he did not see why the steam should con- 
dense, and in the second place the heat had to be 
conducted from the steam side to the exhaust side 
in order to provide the heat necessary to re-evapo- 
rate the water into steam in the exhaust. He 
would ask why the heat travelled along the slidc- 
valve at all. There was very little difference of 
temperature from a conductivity point of view, and 
he could not see why the heat should travel along 
the valve. Therefore, if steam leaked through, he 
could not account for its going through as water and 
not as steam. The reason for taking it as water was 
| that if the velocities of dry steam passing through 
| were calculated, the figures that would be obtained 
'were wholly absurd; therefore, if there were 
| leakage at all, it must be regarded as water. At 
\the same time he did not consider it had been 
made out that the valve-leakage obeyed a definite 
law which could be relied on for all engines. 
| What was really required was a series of experl- 
‘ments, not necessarily made on an engine, but 
‘designed to determine the law of leakage of valves 
of all forms and of different materials. Valves were 
‘made of cast iron, and cast iron was notoriously 
a warping material. He would suggest experi 
ments on cast-iron and cast-brass valves, and also on 
forgings, in order to find out whether leakage was 
due to distortion or whether the valve really floated 
‘on a water film. He could not imagine that there 
‘was anything more important for the makers of 
steam-engines than to have from a great institution 
some definite information as to the law of what the 
| valve leak would be. 

Mr. Mellanby said that Professor Capper was to 
be especially thanked because he had drawn atten- 
tion to a point which must be settled before any 
important advance could be achieved in the economy 

‘of steam-engines. Since the paper of Messrs. 
Callendar and Nicolson the question of va!ve- 
leakage, which they so strongly brought forw ard, 
ap d to have been forgotten, and engine- 
builders had gone on imagining that any miss'ng 
quantity in the steam-engine was altogether due to 
initial condensation. The report now before the 
meeting was a practical confirmation of Profe-sor 
Callendar and br. Nicolson’s work, and ougi:: te 
direct the attention of engineers to the d'40 
| of valves which would not allow steam to leak ; st 
lthem. He had been asked by Dr. Nico--0n, 
| who was unable to be present, to make some 
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remarks on his behalf. Dr. Nicolson considered 
that he and Professor Callendar had every reason 
to be satisfied with the results given in the 
report, as they broadly confirmed the conclu- 
sions reached by them in 1896. Their results 
had been received with much scepticism, and, 
so far as he was aware, only a few men, like 
Colonel Crompton and Captain Sankey, had given 
the matter serious attention. He thought engi- 
neers must come to the conclusion that, instead of 
aiming at the reduction of cylinder condensatior, 
clearance volumes, and small matters of that sort, 
what was needed was the reduction of valve-leak- 
age, either by better design of valves, or by heat- 
ing them with jackets, or by using superheated 
steam in the steam-chest. Dr. Nicolson con- 
sidered that in the future less would be heard about 
condensation and sharp points of cut-off, and more 
about valve-leakage and the difference between 
engine feed and cylinder feed. He regretted, how- 
ever, that Professor Capper had not made use of 
condensation areas, as suggested by himself and 
Professor Callendar, because by this means it 
would have been possible to deduct the condensa- 
tion as measured from the condensation areas, and 
to compare the results he got with the valve-leakage 
experiments. As to whether valve-leakage during 
a working trial was the same as that during ex- 
periments, Dr. Nicolson found himself unable to 
agree with Professor Capper. He found that 
when the engine was working under ordinary con- 
ditions the rate of leak was very much greater than 
the experimental leak. In support of the latter 
statement, the speaker had placed diagrams on the 
wall, giving the results of trials of the small engine 
referred to in Callendar and Nicolson’s paper, only 
with the engine working double-acting. These 
diagrams we reproduce in Figs. 5 and 6, an- 
nexed. The base line represented horse-power, 
whilst the ordinates represented water per hour. 
The different lines showed the water used per hour 
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at different points of cut-off when the power was 
varied by altering the speed. The top full lines 
gave the total water used per hour as measured 
from the air-pump discharge. From the condensa- 
tion area the amount of condensation was calculated, 
and adding this quantity to the indicated weight, 
as sl.own by the cards, the amount present in the 
cylinder could be found. The difference between 
this latter amount and the air-pump discharge gave 
the valve-leakage. The bottom straight lines 
represented the valve-leakage as obtained by this 
met od, and the dotted intermediate lines showed 
the cylinder feed—that was to say, the engine 
fee’ minus the valve-leakage in pounds per 
hour. In Callendar and Nicolson’s experiments 
the neasured leak was about 300 lb. per hour. 
By ‘his method, in which the valve leak under 
the working conditions of the engine was 
dediiced, the leakage appeared to be between 
500 Ib. and 800 Ib. ; that was to say, the leak when 
the «ngine was actually working was twice as much 
as iat deduced by the experiments with the 
ports blocked. 

Dr. Nicolson had also shown that if this 





law of leakage were applied to a slide-valve 
having an average overlap of 1 in., there would 
be a leak of one-fiftieth of a pound per hour 
per pound difference of pressure between the 
steam-chest and the exhaust apertures for every 
inch of perimeter ; that was to say, there would 
be } lb. per hour for every foot of perimeter. 
That was the leakage with the ports blocked. But 
if the engine were working under ordinary con- 
ditions, it would appear from these experiments 
that the leakage was twice as great, or 4 lb. per 
hour for every foot of perimeter. In this valve 
the perimeter was 6 ft. and the overlap 4 in., and 
therefore by the rule the leakage would be 6 lb. per 
hour per pound difference of pressure, or 600 1b. per 
hour, which was a fair average. The speaker believed 
that he was the first to make an experiment showing 
that a slide-valve might be absolutely tight when 
stationary, and would yet show a considerable leak- 
age when moving. This experiment he had carried 
out at the McGill University. He believed that in 
Professor Capper’s experiment the valve had leaked 
even when stationary. In the engine at the Man- 
chester Municipal School of Technology there were 
special arrangements to carry on valve-leakage 
experiments. Instead of blocked ports the valve 
was arranged to work on a loose face, and between 
that face and the cylinder casting there was a 
brass plate. Two plates were provided, one with 
holes cut through to coincide with the steam and 
exhaust ports, and the other blank, except for the 
exhaust-port. The first was used for ordinary 
working conditions, and the second for leakage 
experiments. In that way leakage experiments 
could be made with very little trouble, and there 
was no uncertainty about the joint being tight. 
There was also a small engine in which leakage 
experiments were carried out in the way Professor 
Capper had described, and in which they had ex- 
perienced much trouble with the joints. The 
speaker thought it would have been better if Pro- 
fessor Capper had taken the temperatures, not 
only of the clearance surfaces, but of the valve- 
faces ; for if this had been done, there would have 
been some evidence whether the valve-faces were 
cooler in the valve-leakage experiments than under 
working conditions. He had himself made experi- 
ments with thermometers in the metal of the steam- 
ports, and had not noticed a lowering of the tem- 
perature during leakage experiments. With a deli- 
cate thermometer, the temperature of the steam 
after it leaked past the valve had been obtained, 
and in all cases it was superheated. When the 
engine was working under normal conditions, the 
temperature of the ports seemed to be lowered by 
the outgoing exhaust steam. It was interesting to 
notice the effect of speed upon the temperatures. 
If a thermometer were placed in the clearance sur- 
face, the readings would be practically the same 
for all speeds ; but a thermometer in the port under 
the influence of the steam rushing past would drop 
considerably with high speeds. Therefore it seemed 
that the high speed would affect the ports by lower- 
ing the temperature, so that the leakage would be 
greater at the high speeds. Dr. Nicolson’s figures 
seemed to point to the same results. Professor 
Capper stated that re-evaporation from jacketed 
surfaces was less than from unjacketed surfaces, 
and this he had explained by saying that the 
regenerative effect was largely independent of 
the temperature. It seemed difficult to see why 
this should be the case. If there were any 
water present at all, why should less be evapo- 
rated from hot walls than from cold walls ? He 
thought the proper explanation was that by the 
time the piston got to release there had been 
complete re-evaporation ; and that in the jacketed 
trial the steam in every case was perfectly dry and 
probably superheated before release. Even in the 
unjacketed engine in many cases steam was per- 
fectly, or very nearly, dry at release. 

That might appear a strong statement. The first 
evidence for it was to be seen in Messrs. Callendar 
and Nicolson’s experiments. For admission pres- 
sures of about 100 lb. it would be noticed that the 
condensation areas were comparatively small, and 
that before the piston reached release the re-evapo- 
ration area was equal to the condensation area. 
This showed that the steam, initially condensed, had 
been again evaporated, and that nothing but dry 
steam was in the cylinders. With a lower admis- 
sion pressure the re-evaporation area would be 
generally less than the condensation area, showing 
that the same water was left in the cylinder at 
release. One experiment the speaker had made 





to illustrate this point was to put into the 
exhaust-pipe of an engine an ordinary drain-pipe, 
in which were placed a large number of coils of 
iron wire. Two thermometers were also placed 
in the pipe—one on the cylinder side of the 
coils, and the other on the opposite side. When 
the engine was running, these two thermometers 
gave practically the same reading. If, however, 
an electric current were passed through the wires 
so as to heat them, the water would in that way be 
re-evaporated. It would be understood that so 
long as any water was left in the steam the two 
thermometers gave the same record, but as soon 
as all the water was re-evaporated the second 
thermometer commenced to rise. In this way 
evidence was obtained when all the water was 
re-evaporated. Knowing the amperes and the 
voltage of the current, it was easy to calculate all 
the energy that was expended, and in this way the 
amount of water mixed with the steam could be ascer- 
tained. In one case at release there seemed to be 
a missing quantity of 200 lb. per hour, which by 
the majority of engineers would be said to be water. 
This experiment showed that. in place of there 
being nearly 200 lb. of water in the exhaust steam, 
there were only 12 lb., an amount that was ac- 
counted for by radiation between the engine and 
the apparatus. This, he considered, showed that 
if the steam were not dry at release, it was very 
nearly dry. If this view .were accepted, he was 
inclined to think that the difficulty of explaining 
why there should be less apparent re-evaporation 
for jacketed than for unjacketed cylinders was 
removed ; there would be less ——- re-evapora- 
tion, simply because there would be no water left 
in the cylinder to evaporate. From the trials Cz 
and COC, in the report the speaker had constructed 
the following table :-— 


C, CC; 
Jacketed. Unjacketed. 
Indicated weight at cut- 
off... . lb. per hour 287 286 
Indicated weight at re- 
lease .. lb. per hour 325 330 
Missing quantity at cut- 
off ... ... lb. per hour 73 174 
Missing quantity at re- 
ease ... lb. per hour 39 129 
Increase between release 
and cut-off, lb. per hour 38 45 


It would be noticed that the increase of indicated 
weight between release and cut-off was 38 lb. per 
hour for the jacketed cylinders, and 45 lb. per 
hour for the unjacketed cylinders ; that agreed 
with Professor Capper’s statement that the re- 
evaporation was greater in the unjacketed than 
in the jacketed engine. The missing quantity 
at release for the unjacketed cylinder was 129 lb. 
er hour, and for the jacketed, 35 lb. ; and he 
had no hesitation in saying that the whole of the 
35 lb. was due to valve-leakage, and that the 
greater part of the 129 lb. of the unjacketed engine 
was also due to leakage. It would therefore appear 
that here was evidence that one advantage of the 
jacket was that it reduced the valve-leakage by 
warming up the valve-faces, and in this respect 
jackets would be more useful than they would be in 
reducing condensation. The effect upon condensa- 
tion if the engine were jacketed with steam at its 
own initial pressure would be very small ; but the 
effect upon valve-leakage due to the heating of the 
rt by conduction was very great. In conclusion, 
r Mellanby said he thought that if more of our 
engineering schools took up research of this prac- 
tical nature, instead of contenting themselves with 
teaching students rudimentary engine-testing, the 
manufacturers of the country would at once in- 
terest themselves in and support technical edu- 
cation. 
Mr. R. H. Cabena wished to draw attention to 
a question touched upon by almost every speaker 
—perhaps the most important in the report— 
namely, that of leakage ; and in this connection he 
referred to Fig. 32 of the report. Mr. Longridge 
had pointed out at the previous meeting that the 
curves were parabolic, and that therefore leakage 
was proportional to the square root of the pressure. 
He would first ask Professor Capper whether the 
zero point shown on all the curves had been ob- 
tained experimentally or by assumption. [To this 
Professor Capper replied that they were assumed. } 
The speaker pointed out that in that case the 
rtion of the curve between the zero and the 
rst plotted point was in effect extrapolated, also 
that the portion of the same curve to the right 
had been extrapolated. If that were so, there 
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remained only three experimental points on the 
curve, and it would be found that a straight 
line equally well satisfied those three points. 
With respect to the point marked ‘‘ lubrication 
failed,” he would say that as the intermediate 
dotted curve represented the conditions of steam 
in all jackets, and stopped lubrication, they should 
expect to find that point on the intermediate 
curve. It would further be found that a straight 
line satisfied the points on the intermediate curve, 
excepting the last, and, similarly, a straight line 
would equally well satisfy the points of the upper 
curve. These straight lines cut the vertical at some 
point indicating an added constant, independent of 
the pressure. If it were asked what that constant 
represented, he would suggest a mechanical leakage, 
particularly in the present case, on account of | 
the experiments being conducted with blocked 
steam-ports. According to the drawings, there was 
a clearance space over the blocking-piece, and the 
speaker suggested’ that they might reasonably 
expect the condensation on the cylinder face to be 
brought to the steam-port by the port in the main 
valve. The exhaust edge of the valve, passing 
over the steam-port, would then remove this leak- 
age water, by a second stage, to the exhaust port. 
These suggestions were, of course, speculative ; 
there were other ways in which a mechanical leakage 
might occur. Plotting the figures from Tables I. 
and II. in the report, and not taking the mean 
values of the last three columns, as was done in 
the report, he had found that straight lines would 
pass fairly through the points. If a point on the 
axis of pressure difference were taken as 34 lb., 
and a perpendicular were raised to meet the lowest 
line, it would be found that a coefficient of 0.02, 
corresponding to that obtained by Dr. Nicolson for 
a 10}-in. cylinder, and the same pressure difference, 
would be obtained. That size of cylinder was the 
nearest for which the speaker had been able to 
find data for the purpose of comparison. The 
total leakage found by Dr. Nicvlson in this 
case was greater than obtained from the curves 
under consideration for a 6}-in. cylinder; but 
he estimated that the perimeter of the valve 
of the 10}-in. cylinder would be proportionally 
about as much greater than the perimeter of that 
for the 6}-in, cylinder as the leakage was greater. 
Another point the speaker would allude to was in 
connection with Table III. In that table the effect 
of. wire-drawing upon leakage through the stop- 
valve was given. If, instead of comparing the two 
lower lines of Table III., the figures were inserted 
from the third line of Tables [. and II., and if 
these results were compared with the lower line 
of Table III., they would stand thus : 


Steam Pipe Steam Chest 
Minus Minus 
Chest, Exhaust. 


Steam 
Pipe Be- 
fore Inlet. 


Ex- 
haust. 


Steam 


Chest. Leakage. 


Ib. per hour 
20.6 
20.4 


17 
17.75 


3.25 
69 


46 
45,25 


63 
63 


66.25 
132 
It would be seen that whereas there was a differ- 
ence of 66 1b. in wire-drawing, the leakage was 
practically the same. This, the speaker said, did 
not seem to prove that wire-drawing reduced leak- 
age. A remarkable fact about the figures was 
that the pressures on the valve were practically the 
same, and the leakages the same in both cases. 
Dr. Nicolson had with a non-balanced valve and 
a pressure of 34 lb. obtained a leakage of 41 lb. per 
hour, while with a balanced valve and 83 lb. pres- 
sure he got a leakage of over 200 lb. per hour. 
This pointed to the conclusion that the actual 
pressure between the valve and cylinder face, und 
not merely the steam-chest pressure minus the 

exhaust, was the determining factor. 

Mr. Henry Davey said that it was his first duty 
to refer to some remarks which had fallen from 
Mr. Maw. He, the speaker, had occupied the 
position of chairman of the Steam-Jacket Com- 
mittee since its inception, and he was sorry to say 
that was a long time ago. The Committee set to 
work as soon as it was formed, and did some very 
useful work. He was surprised to hear Mr. Maw 
say that no report had been presented. That was 
true in one sense ; no report had been read at the 
meetings, but three reports had been published in 
the Transactions ; and he ventured to say that they 
contained more information on the practical value 
of the steam jacket than could be found in any 
one publication elsewhere. It appeared to him 
that a proposal was being made to alter the- 





line of research, and he would refer to the 
method pursued at starting. The Steam-Jacket 
Committee commenced with experiments on actual 
engines, under practical conditions, testing them 
with and without jackets, and finding out the 
difference between the two methods of working. 
That, the speaker said, was the only rational way 
of getting at facts in practical engineering. He 
joined with other speakers in recognising the value 
of Professor Capper’s report. It was useful from 
a scientific point of view, as indicating the direc- 
tion in which improvement might be made, and it 
also revealed defects with which, perhaps, many 
competent engineers were not familiar. The ques- 
tion of leakage, which had occupied nearly the 
whole of the present discussion, and that which 
preceded it, was an incidental matter in the paper, 
and was not, he considered, of the same import- 
ance as some other facts that had been brought 
out. He agreed with Mr. Maw that it was 
useless for two committees to be working on the 
same subject; there ought to be an amalgama- 
tion; but before that took place, and before any 
further experiments were undertaken, he considered 
that the line of research should be discussed and 
more definitely laid down. Professor Hudson 
Beare was then carrying out experiments, with some 
special apparatus, on the value of the steam jacket, 
and it would probably be found that when his 
report was presented, it would clash somewhat with 
that of Professor Capper. The leakage question 
was undoubtedly a very vexed one, and he often 
wondered how we managed to get any efficiency at 
all. There was leakage of the piston, leakage of 
the valves, and many other things, and yet 70 
per cent. efficiency on the Rankine cycle had been 
obtained. It was wonderful that there should be 
so much leakage in the slide-valve and yet such 
good results be reached with engines using such 
valves. He was convinced that in practical work 
there was no leakage equal to that shown by small 
experiments. A theory had been propounded in 
connection with these tests that the slide-valve 
worked on a film of water, and that the 
water escaped into the port, the valve leaking 
water more easily than it leaked steam. It was 
strange that when the pressure rose it did not 
squeeze out the film of water, and make it very 
much thinner. It seemed to him that the leakage 
was greater at high pressure simply because 
the valve was not tight to begin with, and never 
became tight ; probably it was warped, and if there 
were @ leakage space, naturally the leakage would 
be increased by the advance of pressure. The 
investigations Professor Capper had made had 
shown how leakage would affect the results. 
He considered that the results recorded in the 
report were of purely scientific value; they were 
facts referring to one particular engine, and 
did not apply to engines in actual work. There 
were very many anomalies in connection with 
the economy of steam-engines. It was shown in 
the paper that the faster an engine worked the 
better was its economy; but it was fairly well 
known that in the case of pumping-engines work- 
ing at a piston speed not exceeding 200 ft., and 
only about 30 revolutions a minute, results in 
economy had been obtained much higher than 
those of any other steam-engine. That was a case 
of a small number of reciprocations and very low 
piston speed, and it showed that general conclu- 
sions should not be drawn. He thought the most 
valuable part of the paper was that which showed 
that the jacket ceased to be of use when a given 
number of revolutions had been reached with 
a certain mean pressure in the cylinder. The 
Steam-Jacket Committee had made very elaborate 
experiments with a triple-expansion engine at the 
East London Water Works, tests being carried out 
with and without jackets. The experiments were 
repeated four or five times, and gave consistent 
results. The value of the jacket on that engine 
was about 3 per cent. Asa general fact, the more 
economical an engine was, the less use it had for a 
steam-jacket. The engine in question was using 
about 13 1b. of steam per indicated horse-power per 
hour, the initial pressure being about 120]b. With 
the old-fashioned single-cylinder engine, working 
with 30 lb. or 40 1b. of steam, and cut-off at half- 
stroke, the percentage value of the jacket would be 
very much greater. 

Mr. Roger T. Smith said that one of the most 
interesting facts brought out in the report was 
that shown on the diagram, Fig. 37, on which it 
would be seen that with the increase in the steam- 





chest pressure the leakage fractions all tended to 
converge on one point. The same thing occurred in 
diagrams 39 and 45, and there was exactly the s.me 
result if there were an increase in the initial pres. 
sure—that was, temperature ; with this engine at 
different speeds, all the unjacketed curves tended 
to come towards one point. These results were 
all obtained with saturated steam. Through the 
kindness of Messrs. Belliss and -Morcom he had 
been able to plot a diagram which was exhibited 
on the walls of the theatre, and which gave the 
results of a number of engines of different sizes, 
all using superheated steam. This diagram we 
reproduce in Fig. 7, subjoined. The results were 
plotted in British thermal units per kilowatt hour. 
The engines were all non- jacketed, and were of 
the quick-revolution type, being used for driy- 
ing dynamos. The results had been plotted 
from the superheat line, one point represented 
400 deg. of superheat, another point representing 
zero. Engines of 200, 210, 300, and 500 kilowatts 
were represented on the diagram. Two results 
were obtained from the same engines — one 750 kilo- 
watts, and the other 560 kilowatts, being respectively 
full load and three-quarters load. Another engine 
was 1500 kilowatts. All were tested at full load, 
and all the water measurements were made from 
condensed steam. If the curves were produced 
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(7608) Superheat, Degrees Fal” 
Non-Jacketed Quick-Revolution Triple-Condensing 
Engines ; Belliss and Morcom. 


Set. Kilowatts.| Load. Pressure. Vacuum. Date of Test. 


January, 1£04. 
November, 1902. 
December, 1902. 
February, 1903. 
March, 19/4. 
January, 1905. 
February, 1905. 
July and August, 
1903 


208 
220 
308 
362 
500 
760 
580 


1456 26 


sufliciently far, they all met at one point—namely, 
400 deg. The result showed that if only enough 
superheat could be put into the steam, all engines, 
of whatever size, were equally economical. The 
curves on the diagram were first. water-consumption 
curves, and had been replotted for heat consump- 
tion, the saturated result being shown at one point, 
whilst another point was at 20 deg. superheat. The 
interesting result was that 1 lb. less water per kilo- 
watt-hour was used with the same amount of heat. 

With regard to leakage, he thought that the 
measurement in the King’s College engine ap- 

roached as near to accuracy as could be obtained. 

e would like to point out that the area through 
which the steam passed was proportioned tv the 
velocity of the steam. In order to find out how 
this little engine compared with other engines, he 
had taken the ratio between the area of the stcam 
port and the body of the cylinder. This ratio had 
no value in itself whatever ; it only indicated the 
ratio in size between the valve and the body of the 
cylinder. In the King’s College engine the ratio 
was 1 in 140; in the Montreal engine referre:: to 
in Messrs. Callendar and Nicolson’s pape:, 40 
engine having a very large slide-valve, the :tio 
was 1 in 80; in a direct-acting pumping-ei ine 
the ratio was 1 in 891; in another still lager 
pumping-engine the ratio was 1 in 964. ‘1 4 
direct-acting Su!zer pumping-engine the «tio 
was 1 in 258; this engine had a very high psn 
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speed. In the 1000-horse-power Belliss and Morcom 
engine referred to in the diagram the ratio was 1 in 
62. The speaker mentioned these figures to show 
the effect of leakage, which might be as much as 
20 per cent., on the small engine at King’s College. 
Coming, however, to big pumping-engines, the 
corresponding effect of leakage was a very different 
matter, owing to the enormous volume of the cy- 
linders; possibly some of the good performances 
of pumping-engines were due to this fact. He 
would also mention the results obtained from a 
couple of Belliss engines fitted with piston-valves. 
When one of these engines was tested at 1000 horse- 
power, and was tried with a valve without any 
rings, it did not give very good results, it being 
obvious from the indicator-cards that there was 
leakage. Spring rings were fitted, and the engine 
was then tested again, with an increased economy of 
12 per cent. Another test was made at Messrs. 
Belliss and Morcom’s works with a small unjacketed 
high-speed engine, running with 80 lb. of steam 
under various conditions. The piston-valve was 
fitted with rings which were ground in, so that they 
were quite tight in the steam-chest. The con- 
sumption per horse power was noticed, both con- 
densing and non-condensing, and also with saturated 
and with slightly superheated steam ; ;%5 in. was 
then taken off the rings, and the engine was tested 
again under exactly the same conditions of load and 
initial pressure. The result was an increase of 
224 per cent. in the consumption with saturated 
steam, whilst when the steam was slightly super- 
heated, the increase in consumption was 104 per 
cent. Both these experiments were non-condens- 
ing, and they showed the immense effect of super- 
heating upon leakage. When the engine was 
running condensing, only one experiment was 
made with saturated steam, and the increase 
in consumption due to the smaller non-fitting 
valve was 144 per cent. Mr. Maw had almost 
invited the members to say what they thought the 
Committee ought to do in future, and therefore he 
would venture to ask if it would be possible for 
an engine with Cornish or drop-valves to be 
tested. This type of valve had the great advan- 
tage that it could only be used for admission or 
for exhaust separately, and must necessarily be 
at different parts of the cylinder ; therefore there 
could not be leakage between the admission and 
exhaust ports—an effect that was present with 
the slide-valve. For this reason the use of the 
drop-valve might simplify results. It was also 
possible to test whether the drop-valve was really 
tight ; and provided it remained tight, no leakage 
would occur during the stroke. The speaker 
felt sure that there were around London and in 
other places a number of pumping-engines fitted 
with drop-valves which would suitable for the 
purpose. If large commercial engines of that 
nature could be experimented with, some advan- 
tage would be obtained. 

At this point the President announced that the 
discussion would be adjourned until the meeting to 
be held on Friday, April 14. 








50-TON MINERAL WAGONS ON FRENCH 
RAILWAYS. 

A MOVEMENT, headed by the Forges de Douai, the 
Carmaux Coal Mines, and the Southern Railway Com- 
pany, has been started in France for the construction 
of high-capacity mineral wagons, The carriage of iron 
ore forms the principal traffic of a number of lines 
belonging to the last-named company, and Mr. Moffre, 
the chief engineer of the rolling-stock and locomotive 
department, has given his full approval to the inno- 
vation. The Carmaux 50-ton coal wagons are of 
pressed steel, of the Fox-Arbel type, and are self- 
discharging ; they are illustrated in Figs. 1 to 3, 
page 436. Their total length outside buffers is 12.35 
metres (40 ft. 6 in.). They are carried on two four- 
whee! bogie trucks, the distance between the pivot 
centres being 8.05 metres (26 ft. 43 in.). The follow- 
ing are the principal dimensions of these mineral 
Wagons :— 


Inside length of body  ... 10.6 m. (34 ft. 9,4, in.) 
height 9 on 2.18 ” ( 7 ” 1 ” 

__width 5 2.63 ,,(8,, Trew ) 
Outside ,, is 2.80 ,,(9,, 25, ) 
Length of bogie truck 2.35 5, (7,4, 875, ) 
Width ,, Pe LOO 1 Giro 8. 4) 
Diameter of wheels... 0.9 ,,(2,, 1Liy,, ) 
Wheel-base of truck < Fae ee ee | 
an wagon iy ar ete Sab 
Height of body above rail... 3.4 ,, (11,, 1}$,, ) 
Capacity of wagon .. .-. 58 cub. m. (2048 cub. ft.) 


Weight of wagon empty ... 15,000 kgr. (14 t. 15.) 


The high-capacity wagons of the Southern of France 
Railway Company, which are illustrated in the view, 
Fig. 4, page 436, and in Figs. 5 to 10, on page 437, 
are not self-discharging, and are quite different in 
construction from those of the Carmaux mines. They 
carry 28 2 cubic metres (995 cubic feet), equal to a 
load of 50 tons of iron ore and 30 tons of coal. Their 
principal dimensions are the following :— 


Total length outside buffers 11.84 m. (38 ft. 10 in ) 
5 0 


Outside length of body ... 10.68 ,, (35,, me 
Outside width of body _... 2.686 ,, (8 ,, 94,, 
Distance between bogie pivot 

centres sie aa i eee ee 
Length of bogie truck anes, © w Bw) 
Width of bogie truck 3 ee ee ee 
Wheel-base of truck a eee Ee ae 
Diameter of wheels ... OO. BT, Bs 
Wheel-base of wagon 8.85 ,, 


‘ ve : es. 8 w) 
Weight of wagonempty ... 15,400 kg. (15 t. 3c.) 


The sides are of wood, as in the ordinary type of 
goods wagons. When the side doors are opened out, 
the width taken up is 3.02 metres (9 ft. ll in.). The 
ratio, 30.6 per cent., between the weight of the wagon 
empty and the capacity in weight of iron ore compares 
favourably with that of the ordinary smaller type of 
mineral wagons ; it means in the present case a saving 
of about 15 per cent. in the tare. 

The bogie truck of the Southern Railway Company’s 
wagons (Figs. 9 and 10) consists of two sole-bars joined 
together by two headstocks and two cross-pieces of 
sonny steel, the latter fitted with the centre bearing 

lock. The headstocks are connected together by two 
steel longitudinals of T section. Stability is insured 
by two pivot-transoms, which limit the turning 
motion by bearing against a circular path, 0.8 metre 
(314 in ) in diameter, fitted to the bogie truck. A frame 
which consists of two inside and two outside plates, 
connected together by the two built-up cross-beams 
fitted with the pivots, insures the bearing of the body 
on the trucks, together with four transoms and two 
headstocks. The latter are strengthened at the seat 
of the buffers and draw-bar. 

We illustrate in Fig. 11, page 437, the bogie-truck 
for passenger carriages built by the Forges de Douai 
for the Western of France Railway Company. Its 
principal dimensions are the following :— 


Total length ... a .. 4 mm. (13 ft. 14 in.) 

Width ... '? 5 i. Soe en 2 2 

Height above rail-level OG», £3. uc) 

Wheel-base ... on ve es. tO sk eee 

Weight, complete ... ... 4,850 kgr. (4tons 15cwt.) 
carried ... Ne me ee OS 

Test load ee o¢ Cw. me ew ) 


The test load which the bogie trucks are capable of 
carrying has led the French companies to consider a 
reduction in the thickness of the steel plates, and to 
work in future for a ratio of 27 to 28 per cent. between 
the dead weight and the paying load. The Forges de 
Douai are contemplating a ratio of 25 per cent. only. 
They are putting down presses for the manufacture of 
sole-bars 20 metres (65 ft. 7} in.) in length. 








CanaDIAN RaiLways.—This will be a busy year for 
Canadian railway men. The Inter-Colonial line will carry 
on double-tracking. ‘Lhe Canadian Pacific line will also 
push forward its double-track work between Fort William 
and Winnipeg. It is. busy on extensions of branch lines 
in the west, and promises its line from Sudbury to Klein 
burg, or a good part of it, within the year. Equally 
active is the Canadian Northern line, which is lengthen- 
ing out its trans continental line in the Territories, and 
pushing on its Sudbury and Toronto branch line. The 
Grand Trunk Pacific line may have its survey and other 
preliminary work finished early enough to lay rails this 
year on some portions of its system. The Grand Trunk 
system may make improvements on its lately - acquired 
Canadian Atlantic line, and will make a further expendi- 
ture on the branch lines of its Ontario divisions. To 
Canadian electric railway lines hundreds of miles will be 
added this year. Three large power-plants are to be 
completed at Niagara Falls. 





Tue ALLAN TorBYNE ATLANTIC Liners.—The steamer 
Virginian, the second of Messrs. J. and A. Allan’s new 
turbine liners. ran her trials on the Firth of Clyde on 
March 31. The Virginian was constructed by Messrs. 
Alexander Stephen and Sons, Linthouse, and on her trials 
did 19.8 knots. A Reuter telegram from Halifax (N.S.), 
dated Saturday, April 1, gives particulars of the first 
voyage of the sister-ship the turbine steamer Victorian, 
which arrived at Halifax on the Ist inst., having made 
the trip from Mboville to Halifax in 7 days 22 hours 
50 minutes. The trial trip of the Victorian showed a 
speed of a fraction over 19 knots. On this voyage the 


)| maximum speed reached was 164 knots, and the average 


speed maintained was 13 knots and a fraction. The 
turbines moved smoothly, never giving the slightest 
trouble. The boilers primed, which lessened the steam 
power, but otherwise everything was completely satis- 
factory. The Victorian left in a gale, had bad weather 
on the way across, and had to go south as far as the 
latitude of New York to avoid ice, thus lengthening her 
voyage by more than 300 nautical miles. The ship 
steered perfectly, and Captain McNichol and the pas- 





sengers unite in saying that there was no vibration. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 21. 
THE past week has been quiet in the American steel 
trade. Prices remain highandfirm. Buyers are more 
cautious, He pretty well supplied; and those who 
are in need of material during the next thirty days 
are purchasing in small quantities. The rail market is 
very active for light rails only. A great deal of tram- 
way work has been aneeel: out, and the orders are 
coming in at full prices. Quite an amount of narrow- 
gauge work in countries beyond the sea is under con- 
sideration, and inquiries amounting in all to about 
90,000 tons have been made, and orders for 35,000 tons 
will probably be placed this week. The makers of light 
rails are having an exceptionally prosperous season, The 
demand for standard rails continues fair, and orders now 
on the books foot up 1,500,000 tons, which, of course, is 
exclusive of the heavy orders for light rails. The 
activity in fabricated material for bridge work, rolling- 
stock, tank work, and the like, continues, and great 
activity is assured in the plate and structural mills for 
the coming three months. Bridge-builders are now 
negotiating with railroad companies for the active 
prosecution of bridge-building on many systems, and 
the structural mills will doubtless be crowded durin 
the coming summer, There is also an active deman 
for tin-plates, but the selling prices are slightly below 
those named thirty days ago. This shading is due to 
the action of independent producers. The demand 
for billets and soft-steel bara continues unabated, 
and mills are oversold, and the question of a 
further advance is now considered. The manu- 
facturers recognise that fluctuations in steel are not 
advantageous, and have up to this time maintained 
a conservative policy regarding card rates. Premium 
prices, however, are paid on early deliveries, and 
capacity is far oversold. The Bessemer Pig-Iron 
Association is awaiting an order for 50,000 tons of 
Bessemer pig which will come from the United 
States Steel Corporation. Buyers of foundry iron 
are still making purchases to cover new work that is 
coming in. There is a rumour that 100,000 tons of 
Standard Bessemer will be bought in one block, 
but nothing definite is known excepting that 
large purchases will necessarily be made in a 
short time. The eteel iodustry is in an excellent 
condition, and new requirements are constantly 
coming up. The Alabama furnaces are all sold 
far ahead, and contracts have been placed within 
a week for the delivery of Southern iron during 
the third and fourth quarters of the year. In conse- 
quence of this prices have been advanced 25 cents per 
ton. The sales of Alabama iron by the Schloss-Shef- 
field Company in February amounted to 60,000 tons ; 
charcoal iron is in better demand than for several 
weeks, The charcoal furnace at Gadsden, Alabama, 
which has been out of blast for several months, is to 
be put in blast at once, and is good for 70 tons per 
day. The inquiries which are coming in every day 
are having a very stimulating effect upon the market. 
In all lines of finished material the same activity 
heretofore spoken of continues, and the inflx of new 
work promises a continuance of existing conditions. 
The extraordinary improvements being made in rail- 
road channels is the strongest factor in the whole 
problem. 








New Barince at SuNDERLAND.—After many years’ dis- 
cussion, an ment has been arrived at between the 
Sunderland Town Council, the Southwick Urban Dis- 
trict Council, and the North-Eastern Railway, and the 
construction of a new bridge over the Wear at Sunder- 
land has been commenced. The total cost, including the 
approaches, will, it is estimated, reach nearly 400,000/., of 
which the Sunderland Municipality will contribute about 
one-half. The bridge was designed by Mr. C. A. Harri- 
son, engineer of the North-Eastern Railway Company, 
and the contract was obtained by Sir William Arrol 
and Co., Limited, Glasgow. Already a fair number 
of men are employed, and when operations get into full 
swing employment will be found for some 600 or 700. An 
interesting feature of the work in its early stages will be 
the sinking of the foundations. The river caisson will 
require to be sunk to a depth of from 80 ft. to 90 ft., and 
on this masonry piers will be built. The total length of 
the viaduct will be 1610 ft. There are to be four spans. 
The main river span will be 350 ft. long, and the headway 
above high-water level of. ordinary eer) tides will be 
85 fc. clear—5 ft. more than in the case of the Wearmouth 
Bridge. On the south side of the river there will be a 
span of 220 ft., and on the north side two spans of 
220 ft. each. The remainder of the length is to be made 
up of sixteen arches—nine on the north and seven on the 
south side—with banks. The main girder span will absorb 
from 2500 to 3000 tons, the girders being of the lattice ree. 
with a total depth of 42 ft. The two main girders will be 
placed at a clear distance of 26 ft. apart, representing the 
width of the roadway. The latter will have a headway 
of 18 ft., a height which will admit of the passsge of 
trams. A double railway will be carricd on transverse 
girders supported on the main lattice members at about 
20 ft. above the bottom boom. Outside the main girders 
will be footpaths 7 ft. wide, while at the extreme outer 
end of these cantilevers provision will be made for carry- 





ing gas and water mains, 
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TELEPHONE RECEIVER 


Art the present time when turbines are an important 
“ar among engineers and shipbuilders, great interest 
will, no doubt, be felt in a new form of torsion indi- 
cator, made by Messrs. Kelvin and James White, 
Limited, Glasgow, and illustrated on the present page. 
By means of this the torsion of revolving shafts may be 
ascertained, enabling the horse-power transmitted to 
be accurately calculated. These instruments, which 
are called the ‘‘ D. and J. Torsion Meters,” are the 
joint patent of Mr. Archibald Denny and Mr. Charles 
Henry Johnson; the latter is the electrical engineer to 
Messrs. William Denny and Brothers, Dumbarton. 

The diagram, Fig. 1, shows the general arrangement 
of the apparatus as applied to turbine-driven shafting. 
On the shaft, the torsion of which it is desired to mea- 
sure, are fixed, at a suitable distance apart, two light 
gun-metal wheels A and B. On each wheel is mounted, 
as shown, a permanent magnet, the projecting pole of 
which is made Y shaped, in order to produce a dense 
and definite magnetic field at the point. Underneath 
the magnets and set concentrically with the wheels 
and shaft are fixed two inductors A and B, each of 
which consists of a quadrant-shaped piece of soft iron 
carried on a gun-metal stand provided with suitable 
levelling-screws. On each piece of iron are mounted 
a number of separate but similar windings of insulated 
wire, there being a certain suitable number of windings 
per unit of circumferential length of the iron. There is 
in conjunction with the inductors a recording-box, in 
which are mounted two series, A and B, of contact-studs, 
around which are fixed scales. In connection with 
the series of studs, two contact-arms A and B are 
arranged, by means of which electrical connection may 
be made at will between any desired stud of a series 
and its contact-arm. There is in series A-a stud for 
every separate winding in the inductor A, and in 
series B a stud for every separate winding in the 
inductor B, each stud being connected to its particular 
winding by means of a separate wire, all the wires 
being contained in the multiple cables A and B. The 
remaining ends or returns of the winding on the in- 
ductors A and B are all connected by means of two 
common wires (also contained in the cables A and B) 
to the contact-arms A and B respectively. 

Included in each of these two circuits ig a variable 
resistance (by means of which the strength of the 
current flowing in the circuit may be adjusted as 
desired) and one winding of a differentially-wound 
telephone receiver. The scale A is divided into six 
equal parts, there being six separate windings in the 
inductor A, and thus six studs in the series A; the 
length of five sub-divisions of the scale thus represents 
the circumferential length occupied by all the windings 
on the inductor, each sub-division representing the 
distance between neighbouring windings, which is 
usually 0.2 in. The scale B 1s divided into fourteen 
equal parts, there being fourteen separate windings 
on the inductor B, and thus fourteen studs in the 
series B. The length of thirteen sub-divisions of the 
scale, as before, represents the circumferential —_ 
occupied by all the windings in the inductor, the dis- 
tance between neighbouring windings being repre- 
sented by one sub-division of the scale; the usual 
distance between neighbouring windings in inductor 
B is 0.02 in. The wheel in connection with the in- 
ductor at the turbine end of the shaft is set so that 
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the magnet fixed to it is exactly above one or other of 
the two end windings in the inductor. 

The correct end winding to set the magnet to is 
that one from which the magnet will travel towards 
the other end winding when the shaft rotates. The 
wheel in connection with the other inductor is also set 
so that its magnet is exactly above one of the two end 
windings in the inductor, the correct end winding to 
set the magnet to in this case being that one from 
which the magnet will travel in the opposite direction 
to the other end winding when the shaft rotates. To 
facilitate the accurate and easy setting of the magnets 
above their respective windings, lines are cut in the 
tops of the inductors exactly above the end windings, 
and the magnets are set to these lines. When the 
shaft rotates without transmitting power, a current of 
electricity is induced in the end or zero winding 


- 
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of each inductor, the contact-arms being first placed 
in contact with the end or zero stud in each series. 
These two separate currents both traverse their 
respective circuits, passing in each case from tie 
inductor winding in which they are induced to the 
respective zero studs to which these windings are ¢«' 
nected, thence by way of the respective contact arm, 
resistances, and telephone receiver windings back | 
the inductors again. The connections to the recelv«'! 
windings are so arranged that the effects of the two 
separate currents flowing therein are in opposition 
and thus neutralise each other’s effect on the rece!’ 
when the strengths of the two currents flowing are 
exactly equal at the same instant. By means of thie 
variable resistances in each of the circuits the curre! 
are made equal in strength, and then so long as ‘ie 
shaft transmits no power, and is thus subject t 
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torsion, no sound will be heard on listening at the | 


receiver, since the currents induced in the zero wind- | 
ings of the inductors have been equalised, and are both | 
induced at exactly the same instant. 
mitting power, the shaft is subject to a certain torsion 
or twist, which causes the zero winding of the inductor 
next the turbine or engine to be excited in advance of 
the other by the amount of the torsion of the shaft ; a 
loud ticking sound will then be heard in the receiver, 

as the currents no longer neutralise each other. 

Contact-arm B is then shifted from stud to stud, 
until the position of greatest silence in the receiver is 
once more obtained. When this position is found, the 
reading on the scale B, opposite the contact-arm, 
represents the circumferential measurement of the 
angle of torsion of the shaft at the radius of the in- 
ductor windings. A current equal in strength at the 
same instant to that induced in the zero winding of in- 
ductor A is now being induced in that winding of 
inductor B which is in connection with the contact- 
arm B ; the scale reading thus represents the displace- 
ment of one magnet with regard to the other due to 
the torsion of the shaft. In the event of the torsion 
being found to be too great to be measured on scale B 
alone, contact-arm A is shifted from stud to stud 
until a reading can be obtained on scale B, the torsion 
reading being equal to the sum of the readings on 
scales A and B. The reading corresponding to any 
large displacement of one magnet relatively to the 
other is thus easily obtained by the combined use of 
the scales A and B. 

These instruments were designed and made because 
it is impossible in the case of a turbine to obtain the 
power by means of indicator diagrams, as can be done 
with reciprocating engines ; and ery William Denny 
and Brothers foresaw that if successful speed predic- 
tion was to be obtained in turbine-driven ships, some | 
means must be devised for ascertaining accurately the | 











The photograph reproduced in Fig. 2 shows the | outstanding features of all the instruments is the 
two inductors of a rather different form of torsion | total absence of all rubbing contacts. The fact that 


meter. Inductor A (Fig. 2) consists of a thin, soft- 


When trans- | iron core wound with insulated wire and mounted on 
Inductor B consists of a similar core 


a suitable base. 
and winding on a slider mounted on a quadrant-shaped 
guide in such a manner that by turning a hand-wheel 
the slider carrying the core may be moved backward 
or forward along the guide. A telephone receiver 
is arranged in circuit with the inductors as 
shown, and each inductor is set beneath a wheel 
(not shown) carrying a magnet, as in the case 
of the previously-described instrument. To take a 
reading, the hand-wheel is. moved backward or 
forward, as required, until silence is obtained in the 
receiver; the amount of this adjustment is then 
noted, and is the amount of torsion of the shaft. This 
form of torsion meter is specially suitable for very 
low rates of revolution, and can be easily arranged to 
measure the torsion of shafting driven by ordinary 
reciprotating engines. As the torsion of this class of 
shafting is variable during a revolution (due to the 
uneven turning moments of steam-engines), six magnets 
are employed on each wheel instead of one, and these 
are spaced equi-distant about the circumference of the 
wheels, and are arranged each in a different parallel 
plane. 

A switch is arranged by means of which any desired 
pair of windings on the two inductors may be con- 
nected in circuit with the receiver at the same time, 
and, as in the previous case, resistances are provided 
for adjusting the strengths of the induced currents. 
By these means the torsion at six different points of 
the circumference can be easily and rapidly measured 
consecutively, and from these readings the mean tor- 
sion during a revolution is obtained for any constant 
condition or trial lasting for a short period. 


An experiment was made with this instrument in| 


| they have no rubbing contacts, and are thus subject 
| to no wear and tear, coupled with the fact that they 
generate their own current and require absolutely no 
attention when not in use, make them very suitable 
for fixing permanently on board ship, thus allowin 
of a daily reading of the power being taken, whic 
| would permit of anything maine of efficiency to 
| be at once detected. Messrs. William Denny and 
| Brothers inform us that this problem had previously 
| been attacked by them some ten or fifteen a ago, 
in connection with factory shafting, but without prac- 
| tical success. With the advent of turbines, however, 
they determined that a proper solution must be found. 
| These instruments are the result, and Messrs. Denny 
| speak highly of the originality and perseverance of 
| Mr. Johnson in carrying this work to a successful con- 
clusion. 














H.M. ARMOURED CRUISER 
** CARNARVON.” 

WE publish on the —_— page an engraving pre- 
pared from a photograph taken when the new armoured 
cruiser Carnarvon was steaming at 23.3 knots on the 
measured mile at Skelmorlie. his vessel, which was 
constructed by Messrs. William Beardmore and Co., 
Limited, of Glasgow, is the first of the cruisers of the 
Devonshire class to be completed; she will in a few 
days leave the firm’s new yard at Dalmuir ready for 
commission. Only recently we described at length 
this vessel, and reviewed her steam trials, publishing 
at the same time detail drawings of the vammcorv.nas | 
|(see page 341 ante). The photograph ye 
| Shows that the Carnarvon differs considerably from 
| recent cruisers built for the British Navy, the masts 
and funnels having a rake which gives the vessel a 








oer developed and transmitted from the turbine. | the case of a reciprocating engine, whose turning | much smarter appearance than when vertical masts 
he instrument has now been tested exhaustively on | moment was known to be far from regular; and it| and funnels were used, as in the earlier vessels. It 
no less than ten of the turbine steamers built by | was found that with six magnets, placed equally round | will also be noted that the masts are fitted with obser- 
that firm, and has proved satisfactory; an average | the wheel, the greatest possible error did not exceed | vation platforms for determining the range and eleva- 
accuracy of 99 per cent. in the readings taken being | 4 per cent., at by working out a polar diagram of | tion of all the guns in action, and on these platforms 
easily obtained. The recording-box is usually placed | torque, and arranging the magnets suitably round the range-finders will be located. The Carnarvon is a 
in a quiet cabin, as, while the sound in the telephone | wheel, the error involved did not exceed 1 per cent. | vessel of 10,850 tons displacement when drawing 25 ft. 
is quite definite, for fine adjustments it is desirable | For laboratory or factory work, in addition to marine| of water, her length between perpendiculars being 
to have as little extraneous noise as ible. Aj|work, these instruments should prove extremely | 450 ft., her moulded breadth 68 ft. 6in., and her 
further development has recently taken place, not in | valuable. |moulded depth 38 ft.6in. On the forecastle, firing 
those instruments, but in additional facilities for | Another illustration (Fig. 3) is of a set of the first-| ahead, as well as on the broadside, there is located one 


recoring trial results. A recording-machine with a | mentioned type of instruments (for turbine work) and | 7.5-in. gun within a shield, the mounting for the gun 
strip of Psy is also fitted in this cabin, with a pen | was taken on a turbine steamer ; it shows the disc | being enclosed in-a barbette. Aft, on the upper deck, 
for recording the revolutions of each engine by means | fixed at one end of the centre shaft. The disc fixed | thereis asimilar gun. Both these are well shown in the 
of electric contacts, and a further pen connected from | at the other end of this shaft and to the remaining | engraving. Forward, on each side of the citadel, there is 
the watch of the observer on the bridge who is taking | shafts is similar. Fig. 4 shows the recording-box. | alsoa7.5-in. gun, which fires in line with thekeel, as well 


the time on the mile. There is also a pen marking | The switch marked “inductors,” to be seen in the | as on the broadside, and at a considerable angle abaft 


half-seconds from a standard clock. By means of | box in front of the lock, is for the purpose of connect- the beam. Aft, there ison each side of the ship a two- 
these the observer in the cabin is advised when the ing the inductors belonging to any one of the three | story casemate, having 6-in. guns on the upper-deck 
thip is on the mile, and makes his observations of | shafts to the recording-box, so that the readings for|and main-deck levels respectively. These guns are 
power juite independently of any advice from the | all the shafts are obtained from the same recording- | also well shown on the engraving. Amidships, on the 


engine-room ; the revolutions are at the same time | box. Studs are provided on the scales for the purpose | main deck, there is on each side a 6-in. gun. The 


recorded. It is thus practicable to report the result | of testing the accuracy of the zero of the inductors. main armament, therefore, includes four 7.5-in. guns 
of a run in speed and power within afew minutes of | Fromthe foregoing description of the ‘‘D. and J. | in separate barbettes, and six 6-in. guns in casemates, 
being completed. | patent torsion meters” it will be seen that one of the| while there are 24 smaller weapons. The armour of 
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the Carnarvon is for the most part 6 in. thick. The 
machinery was designed to give 21,000 indicated horse- 
power at 130 revolutions ; but on the full-power trial 
the power indicated was 21,489 horse-power with 142 
revolutions, and the mean speed attained was 23.3 
knots ; the designed speed was 22} knots. 








NOTES FROM THE NORTH. 
Griascow, Wednesday. 

G Pig-Iron Market.—There was very little change 
in the condition of the pig-iron market on Thursday 
morning. Cleveland warrants were firm at small advances 
at the closing prices, and a moderate business, estimated 
at between and 6000 tons, was dealt in at 4%s. 14d. 
to 49s, 2d. cash, and 49s. 4. to 493. 4d. one month. For 
three months’ iron 493. 64d. was paid, and 1500 tons 
changed hands at that figure. A flat tone characterised 
the afternoon market, which was more active than it had 
being of late. Cleveland warrants dropped 24d. to 
483. fid. cash and 493, 2d. one month, and included one 
lot at 493. 54d. three months. The turnover reached a 
total of 15,000 tons. The iron market opened firm for 
Cleveland warrants on Friday morning, but off a 
little, and closed at 1d. advance on Thursday’s later prices. 
For cash iron 492. to 483. 11d. was paid, and forward war- 
rants were dealt in at 49s. 3d. to 493. 2d. one month and 
493. 4d. three months. The turnover was 12,500tons. The 
afternoon session was very idle, about 3000 tons of Cleve- 
land iron changing hands at the forenoon prices—namely, 
49s. cash, 493. 3d. one month, and 493. 44d. three months. 
‘There was very little change in the condition of the pig- 
iron market on Monday morning. . -The tone was steady, 
and a moderate amount of business, ating 11,000 
tons, was done in Cleveland warrants at Friday’s prices. 
Cash warrants brought 493. 1d., and forward iron changed 
hands at 49s. 3d. one month, 493. 24d. to 403. 2d. fourteen 
days, and 493. 6d. to 49s. 5d. three months. In the after- 
noon Cleveland warrants opened 14d. easier at 48s. 114d. 
cash and 493. 2)d. one month. Prices got stiffer, and 
business was done at 49s. O4d. cash and 493. 34d. one 
month, which was a gain of ld. on the day. One lot 
of iron changei hands at 493. 54d. three months. Stan- 
dard foundry iron—1500 tons—was done at 483. 8d per ton. 
The turnover was 10,000 tons. On T'uesday the market 
was not very active, but the tone was . Cleveland 
warrants advanced 1d. to 493. 14d. cash and 493. 44d. 
one month. In forward iron 2000 tons changed hands at 
493. 5d. three months, and 1500 tons at 49s. 6d. two 
months, with sellers over. The turnover was 7500 tons. 
In the afternoon prices continued to improve, and 11,000 
tons were put secre Cleveland warrants rose to 
49s. 54. cash and up to 493, 74d. one month, making 3d. 
to 3)d. on the day. One lot of Standard found 
iron changed hands at 483s. 11d. cash—an increase of 3d. 
on the previous day. When the market opened to-day 
(Wednesday) prices continued to move in an upward 
direction. Cleveland warrants advanced 1d. to 493. 6d. 
cash and 14d. to 493. 8d. one month. The turnover was 
7000 tons. lings also took place at 49s. 94d. nineteen 
days and 493. 74d. two months. The afternoon market 
saw a reaction in the price of Cleveland warrants. 
Business was done at 49s, 34d. cash, and, recovering to 
493, 4d., closed at that figure, Forward iron was done 
down to 49s. 64d. one month, but also recovered, and 
closed at 49s. 7d. A moderate business of 8000 tons was 
done, part of which was at 493. 7d. two months. The 
poses for makers’ iron (No. 1) are:—Clyde, 58s. 6d.; 

artsherrie, Summerlee, and Calder, 593.; Langloan, 
64s. 6d. ; Coltness, 65s. (all shipped at ered E Glen- 
garnock (shi at Ardrossan), 58s, 6d. ; Shotts (shipped 
at Leith), 3d.; and Carron (shipped at Grange- 
mouth), 59s. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia is this week very firm. The price is 12/. 15s. 
per ton, although for forward dates business is reported 
as having been done at 12/. 12s. 6d: Yesterday a parcel 
changed hands at 12/. 16s. 3d. for prompt delivery. 


Loval Steel Trade.—Nothing of any great importance 
falls to be recorded in the local steel trade this week. 
Prices continue firm, no change having been made in the 
official quotations. The quantity of new business has not 
been large, but some makers report that specifications are 
coming in better ; the majority, however, have room for 
their complaint that they still continue to arrive slowly. 
This matter is expected shortly to show signs of improve- 
ment, as the ships in. the various yards attain a more ad- 
vanced state of construction. The amount of tonnage at 
present on makers’ books is nearly sufficient to sep them 
well emp!oyed for the next month or two. 


Clyde Shipbuilding ; Launches during March.—There 
were 17 vessels launched during last month, aggregating 
44,547 tons, The emacs are a few of the larger 
steamers :—The Peshawur, 10,000 tons, built by Messrs. 
Barclay, Curle, and Co. for the P. and O. Line’s traders. 
For the Hamburg American Company the Fairfield 
———. launched the Fiirst Birmarck, of 8300 tons. 
Messrs. Henderson launched the Crown of Castille, 4400 
tons, for Messrs. Prentice, Service, and Henderson. The 
Baron Ardrossan, 4000 tons, built by Messrs. Rodger and 
Co., Port Glasgow, for Messrs. Hogarth and Sons, Glas- 

w. The Ben Nevis, 3500 tons, launched by Messrs. 
Russell and Co., for Messrs. Watson Brothers, Glas- 
The Rathlin, built by Messrs. Beardmore and 

. for the Clyde Shipping Company. Others were 
launched by Messrs. Denny Brothers (a turbine boat) ; 
Messrs. Reid and Co., Whiteinch ; Messrs. Connell and 
Co., the Ailsa Shipping Company, the Fairfield Com- 
pany, Messrs. Russsell and ., Messrs. Mackie and 

homson, Messrs. G. Brown and Co., Greenock. The 
centracts placed during the month fell far short of those 


' recorded durin wong 5 


They include the new Royal 

acht for H.R.H. the King. a steamer of 3000 tons for 

essrs. Euston, Greig, and Co., and smaller vessels. 
The total of the new work aggregates about 15,000 tons. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Chamler of Commerce.--A meeting of the 
Council of the Sheffield Chamber of Commerce was held 
at the Cutlers’ Hall on Monday, with Mr. A. J. Hobson 
in the chair. Amongst several communications which 
were read was one from the London Chamber of Com- 
merce with reference to the visit of the Canadian Manu- 
facturers’ Association, stating that the Canadian dele- 
gates would arrive in Sheffield on June 28, and would 
remain until the following day. A committee was ap- 
pointed to make the necessary arrangements for the 
reception and entertainment of the delegates. The 
Mayor (Mr. Joseph Jonas) said he would give a recep- 
tion at the Town Hall on the day of their arrival. Two 
important letters of a confidential character with refer- 
ence to the various tools, machinery, &c., in South Africa 
were received from the Board of Trade comparing the 
English with the American articles, and they are open 
to private inspection. 

Iron and Steel Trades.—Firms engaged in the manu- 
facture of material are of opinion that there are slight 
indications of improvement. For some weeks very little 
buying went on. Those who had covered their require- 
ments declined to go further, and those who had not 
bought have been using up their stocks in the hope that 
pri es would fall in. Such, however, has not been 
the case with regard to best qualities, and now it is quite 
expected that buying will shortly be resumed. Prices for 

mer and Siemens-Martin steels are very firm, and 
owing to the increased cost of hematites and other ma- 
terial used in their manufacture, are more likely to ad- 
vance than otherwise. One leading local firm who have 
done a considerable business in Siemens-Martin steel 
made on the acid process are now putting down plant 
and other requisites for manufacturing Siemens-Martin 
steel on the basic process. 


South Yorkshire Coal Trade.—There has been very little 
change in the local coal trade during the week. The 
demand for house coal is still slowing down. Merchants 
all over the country had provided themselves with stocks 
in expectation of the cold weather continuing much 
longer than it did, and now they are buying as little as 

ible and clearing their wharves of what they have on 
and. So far the South Yorkshire coalowners have 
made no move in the reduction of prices; but the West 
Yorkshire owners have taken off 1s. per ton. The steam- 
coal trade is steady, and no increase of activity is now 
looked for until the shipping season opens, preparations 
for which are goingon. Manufacturers of coke report 
that they are able to keep their furnaces well going, and 
find a market for all they produce, 








Tae Wor.p’s Coat.—The production of coal through- 
out the world last year was 864,100,000 tons, as compared 
with 788,900,000 tons in 1902. It will be seen that the 
increase in production last year was 72,200,900 tons. To 
this great increase the United States of America alone 
contributed 50,200,000 tons, the American coal output 
having risen last year to 319,100,000 tons, as compared 
with 269,300,000 tons in 1902. The immense strides made 
by American coal-mining during the last few years are 
reflected in the fact that the production of 1900 was only 
240,800,000 tons, while that of 1895 was 172,400,000 tons, 
and that of 1890, 140,900,000 tons. In other words, 
American coal production considerably more than 
doubled in thirteen years. The world’s coal production 
in 1900 was 755,400,000 tons; in 1895, 575,100,000 tons; 
in 1890, 503,300,000 tons; in 1885, 399,800,000 tons; in 
1880, 330,300,000 tons; in 1875, 275,400,000 tons; and in 
1870, 213,100,000 tons. The American proportion of this 
production increased from 15.4 per cent. in 1870 to 31.9 
per cent. in 1900. In 1903 the proportion had further 
risen to 36.9 per cent. 


Frencu Metatiureicat Inpustry.—The production 
of pig in France last year amounted to 2,999,786 tons, as 
compared with 2,840,517 tons in 1903. The production 
of forge pig last year was 2,446,072 tons, as compared 
with 2,287,485 tons in 1903; and of foundry pig, 553,715 
tons, as compared with 553,032 tons. It will be seen that 
last year’s production showed an increase of 159,270 tons, 
to which forge Pig contributed 158,587 tons, and foundry 
pig 683 tons. he production of iron in France last 
year was 554,632 tons, as compared with 589,910 tons in 
1903. In these totals rolled iron figured for 520,700 tons 
and 547,818 tons respectively, and plates for 33,932 tons 
and 42,092 tons respectively. It will be observed that 
the production of iron fell off last year 35,218 tons, to 
which rolled, iron contributed 27,118 tons, and plates 
8100 tons. The production of steel in France last year 
was 1,482,708 tons, as compared with 1,305,709 tons in 
1903. In these totals rails figured for 216,339 tons and 
229,071 tons respectively ; miscellaneous rolled iron for 
936,993 tons and 784,094 tons respectively ; and plates for 
299,376 tons and 292,544 tons respectively. It will be seen 
that the production of steel in France last year exceeded 
ay 1903 by 176,999 tons, to which rails contributed 

fy 
and plates, 6832 tons. The production of steel ingots 
in France last year was 2,080,354 tons, as compared with 
1,839,628 tons in 1903, showing an increase of 240,726 
tons. Of the ingots turned out last year, 1,334,798 tons 





were produced in converters, or 172,844 tons more than 
in 1903. 


tons; miscellaneous rolled iron, 152,899 tons;| pa 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the week|ly 
market here was fairly well attended, and a cheerful tone 
prevailed. In spite of the now large and rapidly 
accumulating stock in the public warrant stores, prices 
for foundry qualities of Cleveland pig iron were fully 
upheld. At the same time, however, legitimate buyers 
confined themselves to transactions for early delivery, 
several of them holding the opinion that the unfavour- 
able statistical position was bound to make itself felt, 
and that quotations were more likely to ease than to 
advance in the near future. No. 3 g.m.b. was steady 
and firm at 48s. 6d. f.o.b.; No. 1 was 503.; and No. 4 
foundry, 47s. 6d. There was not much doing in the 
lower qualities, quotations for which were not at 
all altered. Grey forge was 443. ; mottled, 43s. 6d. ; and 
white, 433s. East ast hematite showed a move- 
ment in the right direction. The buying for America 
was reported to have brought home consumers forward, 
and several fairly good sales to the Sheffield district were 
said to have occurred. Merchants raised their quotation 
to 55s. 6d. for early delivery of mixed numbers, and were 
not disposed to entertain offers at below that figure, 
whilst several makers put the price at 56s. Rubio ore 
was decidedly firmer, and the general quotation for 50 
per cent. quality was 15s. 3d. ex-ship Tees. To-day, 
owing to the firmness of warrants, foundry qualities of 
Cleveland pig were advanced by 3d. per ton. Thus 
No. 3 became 48s. 94., No. 1 rose to 50s. 3d., and No. 4 
foundry was put up to 47s. 9d. Middlesbrough war- 
rants closed 493. 4d. cash buyers. Other quotations were 
unaltered. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel industries firms are now generally well 
employed, and are likely to continue so to the end of the 
year. Prices tend upwards, but they are not quotably 
changed. Common iron bars are 6/. 7s. 6d.; best bars, 
6l. 17s. 6d.; iron ship-plates, 6/. 2s. 6d.; iron ship angles, 
61. 73. 6d.; steel ship-plates, 5/. 17s. 6d.; steel ship-angles, 
5l. 103.; steel joists, 5J. 7s. 6d.; steel sheets (singles), 
71. 53.; steel sheets (doubles), 7/7. 15s.; and heavy sections 
of steel rails, 5/. 5s.—all less 24 per cent., except rails, 
which are net at works. 


Iron and Steel Shipments.—Shipments of iron and steel 
from this port last month totalled 104,428 tons, of which 
66,731 tons were pig iron, 13,385 tons manufactured iron, 
and 25,312 tons steel. For the previous month the total 
clearances of iron and steel reached only 65,333 tons, but 
for March last year they amounted to 129,190 tons. Of 
the pig iron shipped last month, 45,521 tons went foreign 
and 20,210 tons coastwise; of manufactured iron, 5278 
tons went foreign and 8107 tons coastwise; and of steel, 
13,390 tons went foreign and 11,922 tons coastwise. 
Scotland did not take so much pig iron as usual, but that 
country was again the largest buyer, receiving 13,080 
tons. Germany took 11,963 tons; Italy, 6453 tons; 
United States, 5225 tons; and Japan, 5100 tons. India, 
with 3685 tons, was the best customer for manufactured 
pet _ Egypt, with 5052 tons, was the best purchaser 
of steel. 


Coal and Coke.—Fuel keeps firm. From 7s. 6d. to 
8s. 3d. f.o.b. is quoted for unscreened Durham bunker 
coal. Coke is in good request for local consumption, and 
average blast-furnace qualities are 15s. 3d. to 15s. 6d. 
delivered here. 








“THe MERCANTILE YEAR-BooK AND DIRECTORY OF 
Exporters.”—There has been issued by Messrs. Lindley 
Jones, and Brother, 21, St. Helen’s-place, Bishopsgate- 
street Within, E.C., at the price of 103., the nineteenth 
annual volume of ‘The Tiercantile Year - Book and 
Directory of Exporters.” This work includes not only 
the princi exporters of London, but also those of the 
leading cities, including Manchester, Liverpool, Birming- 
ham, Glasgow, Leeds, &c., with many of the important 
firms at Paris, Hamburg, Bremen, New York, and other 
foreign cities. The London firms are arranged in an 
itinerary, so that with this book in hand a visitor may 
call on a large number of exporting houses within the 
minimum of time. The firms are also arranged in alpha- 
betical order, as well as according to goods supplied, and 
also according to the countries to which they usually ship 

s, so that the list, which extends to nearly 600 pages, 
is an exceedingly useful one. 


Canapian Ramways_ AND Canats.—According to 4 
report prepared by the Canadian tree oy of Railways 


and Canals, the expenditure on the Canadian Government 
railways during the fiscal year 1903-4 was 12,357,250 di ils., 
of which 2,619,059 dols. was chargeable to capital account. 
On canals the sum expended was 2,980,558 dols., of w! - 
1,880,787 dols. was chargeable to capital. The tota 
number of railway companies in Canada is 85, besides the 
Government railways. Fifty-four companies wer ab 
sorbed by amalgamation, and there are 38 leased — 
The completed railways of Canada comprise 19,611 miles 
—an increase of 534 miles in the year. There are =} 
3327 miles of sidings. The length of line laid with sice 
rails was 19,545 miles in 1903-4, of which 763 miles were 
double track. There are 19,431 miles in operation. + " 
id-up capital of Canadian railways in 1903-4 amoun' 

to 1,186,546,918 dols.—an increase of 39,996, 149 dols. - 
The gross earnings of 1903-4 were 100,21", 1/0 
the working °x- 
7,08 638 
ise 


the year. 
dols.—an increase of 4,154,909 dols.; 
penses were 74,563,162 do!s.—an increase of 
dols. The net earnings were 25,656,274 dols.—a decr* 
of 2,926,729 dols. on the year. 
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NOTES FROM THE SOUTH-WEST. | 


Curdiff.—The steam coal trade has continued quiet and | 
yotations for large coal have remained nominally un- 
a inged, but the tendency of the market has been down- | 
wards. The best large has made 13s. to 13s. 3d. per ton, 
while secondary qualities have ranged from lls. 6d. to 
12s. Jd. per ton. Small steam coa} has supported late 
rates. House coal has shown little change; the best 
ordinary qualities have ranged from 13s. 6d. to 14s. 6d. | 
per ton, while secondary descriptions have made 10s. 6d. 
to 13s. per ton; No. 3 Rhondda large has been quoted | 


at 13s. 3d. to 13s. 6d. per ton. Coke has shown little | tn 


change; foundry qualities have been quoted at 17s. 6d. | 
to 18s. per ton, and furnace ditto at 16s. to 16s. 3d. per | 
ton. As regards iron ore, Rubio and Almeria have made | 
13s. 9d. to 14s, per ton, upon a basis of 50 per cent. | 
of iron, and charges including freights to Cardiff or 


Newport. 


Dowlais. —The Goat Mill has turned out a large quantity 
of steel rails, principally on foreign account. The Big 
Mill has continued to be employed upon fish-plates and 
light colliery rails. The Cogging Mill has been running 
regularly. Several heavy cargoes of Spanish iron ore 
have come to hand. 


The Swansca Valley.—The tinplate mills have been 
well employed, although scarcely so many have been in 
operation. ‘The new cold roll-engine at the Duffryn 
works has given satisfaction. The production of steel 
has fallen off to some extent. The demand for tin-bars 
has been equal to the output, and prices have ruled firm. 


Electrical Power Distribution. — The third ordinary 
meeting of the South Wales Electrical Power Distribu- 
tion Company was held at Cardiff on Saturday, Mr. R. 
Forrest in the chair. The chairman stated that many of 
the company’s customers had been so satisfied with the 
results which had been worked out that they had gone in 
for a large extension of plant ; and neighbouring collieries, 
appreciating the benefits accruing to other companies 
using electric power, had been coming forward, and were 
placing large orders for plant, of which the company 
would reap the benefit. e might mention a contract 
recently concluded with Messrs. D. Davis and Sons for 
their Tylorstown and Bodringallt collieries. Other 
orders for large blocks of power were also coming in, so 
that extensions had been necessitated and were now in 
hand at the Cwnbran and Pontypridd stations. At 
Cwnbran the first instalment of plant which the com- 
pany had laid down was for 1500 horse-power, but orders 
fiad come in so fast that the directors were now putting in 
an additional 2500 horse-power. At bass ag the 
company started with a 6500-horse-power plant, which 
was now to be increased by an additional 3000 horse- 
power. The report was adopted. Mr. H. Graham 
Harris, speaking on behalf of the officers of the 
company, said arrangements had now been made for 
supplying energy to the amount of 10,000 horse-power, 
and the directors had negotiations partially completed 
for an additional 13,000 horse-power. There was a pro- 
bability that the total amount of energy supplied by the 
company would be equal to 45,000 horse-power. hen 
this result was attained, the company would be earning 
250,000/. per annum, with a capital of 1,250,000. . 


Sewage Disposal.—Septic sewage disposal works, just 
completed at Ivybridge, comprise—first, about 1109 yards 
of new intercepting and outfall sewers, with the necessary 
mavholes, lamp-holes, ventilating shafts, &c., forming, 
together with previously existing sewers, a complete 
system for the whole town; and, secondly, purifica- 
tion works for the residuum resulting from the de- 
struction of the sewage solids. The filters, which are 
worked on the contact system, are each 28 ‘ft. long 
by 22 ft. wide, and are filled to a depth of 4 ft. with 
hard clinker, broken to gauge and freed from dust, 
the particles of this material forming a resting-place 
for the nitrifying bacteria by which the purification of 
the liquid is completed. The eight filters are arranged in 
two groups of four, the working of each group being con- 
trolled by the Septic Tank Company’s automatic alter- 


| tains a statement by the Council as to the considerations 


MISCELLANEA. 


Tue London County Council have decided to adopt the | 
conduit system of electric traction on the lines from 
Westminster Bridge to Tooting vid Vauxhall. The total | 
cost is estimated at 351,900/. If the trolley system were | 
adopted instead, itis estimated that the saving in capital | 
expenditure would correspond to a reduction of 1900/. ! 
in the annual cost of the system. 


The last issue of the Journal of the Society of Arts con- 


which have led to the proposal for amalgamation with the 
ndon Institution. These lie mainly in the impossi- 
bility of obtaining reasonable security of tenure for their 
present premises, in which they are practically tenants at 
will, The landlord, Mr. bencmenl, though he has, the 
Council state, been very liberal and friendly, has not 
—_ his way to granting them a long lease such as they 
esire. 


The formal dedication of the Simplon Tunnel took place 
on Sunday last, when the President of the Swiss Repub- 
lic, starting from Brigue, met at mid-tunnel the official 
representatives of the Italian Government. As matters 
stand, the lining of the tunnel is complete, save for 
three-quarters of a mile. It is now announced that the 

leries driven from both portals have met with abso- 
utely no error in either line or level. The entire tunnel 
will, it is hoped, be finished in August, and opened to 
traffic during the forthcoming autumn. 


The large sheer-legs recently erected at Chatham 
Dockyard by Messrs. Day, Summers, and Co., Limited, 
of Northam Iron Works, Southampton, were successfully 
tested on the 29th ult., when a load of 180 tons was lifted 
and run out to the maximum overhang of 64 ft. from the 
perpendicular, and was brought inboard again with the 

reatest ease. These sheers are believed to be the 
argest in the world, and the following particulars give 
some idea of their size: The three legs are constructed on 
the hollow spindle principle originally adopted by the firm 
when they first introduced their system of steam travers- 
ing sheer-legs. The front legs are 160 ft. high and 5 ft. 
in diameter at the centre, tapering away to 3 ft. at 
the ‘ends. Each of these legs weighs 44 tons. The 
back leg is 210 ft. long and 6 ft. in: diameter in the 
centre, tapering aay 3 ft. at the ends; this leg 
weighs 53 tons. The k leg is worked in and out by a 
large screw, 85 ft. long by 114 in. in diameter, and weigh- 
ing over 11 tons, which is worked by a set of steam- 
engines. There are three hoisting winches, each driven 
by its own set of engines; two of these winches are each 
capable of lifting 90 tons, and the 180-ton test-load was 
lifted simultaneously by these winches with the greatest 
ease, the rate of hoist of each winch with 90 tons weight 
suspended being over 10 ft. per minute. 


The annual general meeting of the Iron and Steel 
Intitute will be held in the Institution of Civil Engineers, 
Great George-street, S.W., on Thursday and Friday, 
May 11 and 12. The proceedings will commence at 
10.30 a.m. on each dzy. Atthe meeting on the 11th prox. 
the report of the council for the past year will be read, 
and the election of officers for the ensuing session taken. 
After which the Bessemer medal will be presented 
to Professor J. O. Arnold, and the awards of the 
Carnegie gold medal and research scholarships announced. 
The remainder of the meeting on this and the next 
day will be devoted to a discussion of the follow- 
ing papers:—‘‘On Experiments on the Fusibility of 
Blast - Furnace Slags,” by» Mr. C. Boudourd, D.Sc.; 
**On Recent Developments of the Bertrand-Thiel Pro- 
cess,” by Mr. J. H. Darby and Mr. G. Hatton; ‘*On 
the Application of Dry-Air Blast to the Manufacture of 
Iron,” by Mr. James Gayley; ‘‘ On the Effect Produced 
by Liquid-Air Temperatures on the Mechanical and 
other Properties of Iron,” by Mr. R. A. Hadfield; “On 
the Cleaning of Blast-Furnace Gases,” by Mr. Axel 
Sahlin; ‘‘On the Failure of an Iron Plate through 
Fatigue,” by Mr. S. A. Houghton; ‘‘On the Con- 
tinuous Steel-Making Process in Fixed Open-Hearth 
Furnaces,” by Mr. 8. Surzycki; ‘‘On Accidents Due to 





nating gear, whereby each filter in turn is filled, rested 
full, discharged, and finally left todrain and aerate. The 
gear is of the company’s. most recent type, by which the 
filling of the filters is‘ hagtened,-and the longest possible | 
time allowed for rest and~aeration, conditions which 
greatly enhance thejriefficiency. The work, which was 
put in last May, was carried out by Mr. G. R. Andrews, 
of Ivybridge, assisted by his sons, and was supervised by 
Mr. H. V. Smith, and subsequently by Mr. Anthony | 
Etheridge, as clerks of works. The amount of the con- | 


tract was 28502. | 40 








Leris Corporation Tramwars.—The revenue of the 

eeds Corporation tramways for the financial year 1904-5 
was 2%°).000/., as compared with 277,655/. in 1903-4 and 
262,43°’. in 1902-3. The aggregate distance run by cars 
in 1904 5 was 7,000,000 miles, as compared with 6,091,437 
miles in 1903 4 and 5,773,651 miles in 1902-3. The number 
of pass-ngers carried in 1904-5 was 64,223,666, as com- 
pared with 60,739,234 in 1903-4 and 57,239,779 in 1902-3. 
The receipts averaged 10d. per mile run in 1904-5, as 
compar: | with 10.94d. in 1903-4 and 10.90d. in 1902-3. 
It will }e observed that Jast year’s receipts scarcely kept 
Pace with the increased mileage run. Of the 64,223,666 

ssenyers carried in 1904-5, 4,781,417 paid a 4d. fare, 
W778, 52 a Id. fare, 1,424,136 a 14d. fare, 6,150,880 a 
2d. far, and 1,089,181 a 3d. fare. It will be observed 


that the totals given for 1904-5 are of somewhat an 
*pprox.mate character, the accounts of the year still 
awaiting final adjustment. 





the paneer of Blast-Furnace Workmen,” by Mr. 
B. H. Thwaite; ‘‘On the Behaviour of the Sulpbur in 
gs aa Blast-Furnace,” by Proféssors F. Wiist and 
> 

. Wolff. 


In a work on rubber recently brought out by M. Octave 
J. A. Collet, a well-known rubber export, attention is 
called to the rapid growth of Para-rubber trees in the 
Malay Peninsula, as compared with other places, and 
Amazonia in particular. The average girth of four-year- 
old trees in Ceylon is given as 38 to 40 centimetres (15-in. 
to 15,75 in.), while those of the Malay Peninsula average 

to 45 centimetres (15.75 in.-to 17.75 Loe eae to 
three and a half years, and: at five years they measure 
from 52 to 60 centimetres (204 in. to 238 in.), while 
trees in Amazonia do not attain a girth of 60 centimetres 
(238 in.) in less than fifteen years. . Statistics are given 
concerning the output of rubber from Malaya, as well as 
from Amazonia, and from these statistics we learn that 
the plantations in the Malay Peninsula have a number of 
trees equivalent to those which exist on-six-fifteenths of 
the area actually exploited in Amazonia. The closeness 
of planting in the peninsula, however—17,297 acres against 
1,853,250 acres in Amazonia; the immediate proximity of 
railway and sea, which — the most distant plantation 
but some hours from the ports of embarkation, as com- 
pared with the enormous distances and-difficulties of access 
of the forest concessions of the Amazon ; the presence of 


apes of areas where before tea or Liberian coffee 
ad been grown. 


Applications are invited for new ordinary and preference 
shares in the County of Durham Electrical Power Distribu- 
tion Company, Limited, to the aggregate value of 350,000/. 
This company was established in 1899, and has already 
three power stations at Gateshead, Jarrow, and Durham 
City, the units sold during 1904 being 4,437,599. For 
some years past the company has received a large portion 
of its electric energy from the Newcastle-on-Tyne E!ectric 
Supply Company. This latter company has now acquired 
a very large interest in the undertaking, and has entered 
into a liberal agreement as to a further supply in the 
future. The Distribution Company, under this agree- 
ment, will benefit by the reduction in works costs, due to 
the very large scale on which the Newcastle Company is 
operating. Generally speaking, the limits of economical 
working are not reached by a power company until it has 
been established for some years, but by the arrangement in 
question this delay in reaching the possib!e minimum in 
the matter of works costs will beobviated. The company 
have powers covering the whole county, with the excep- 
tion of one or two short-sighted communities, where local 
municipal politicians are much more concerned for the 
preservation of the dignity and importance inherent in 
the possession of their own generating-stations than for 
the interests of the factories on which the prosperity of 
their town edepends. It is not improbable that the 
company thay, in addition to the demsnds of mines 
and factories, also find a large customer in the North- 
Eastern Railway, which sooner or later must also 
electrify the lines on the south of the Tyne, and 
will be likely to purchase their supplies rather than 
face the expense of erecting their own generating- 
stations. 


We note that the University of Oxford has made 
arrangements to give a diploma in scientific engineering 
and mining subjects to members of the university who 
have taken their B.A. degree and have attended an 
approved course of study and passed certain examina- 
tions. The Home Office have agreed to accept the diploma 
in lieu of two of the five years of underground work 
required for a colliery manager’s certificate. A syllabus 
has been prepared of the extra subjects to be taken. 
These. include mathematics; physics and chemistry, 
engineering principles and machine design, surveying, 
geology, miveralogy, mine ventilation and hygiéne, elec- 
tricity, assaying, and French and German. It would 
seem from the syllabus that the standard aimed at{in 
some of these subjects is somewhat low, but it is never 
safe to judge this from a syllabus alone, the papers set 
being alone capable of showing the quality of work 
desired.” In most subjects there will be a practical 
examination as well as a written paper. With respect 
to French and German translations, we note that 
stress will be laid on the quality of the English 
rendering as well as on the substantial accuracy of 
the translation. This procedure is very characteristic 
of Oxford, and in this case has many advantages, as the 
preparation of a report is a frequent episode in an engi- 
neer’s life. At Cambridge complaint is frequent that 
good men often prove incapable of intelligibly describing 
their own work. This defect is much less marked at 
Oxford, where every man must have some practice in 
English composition. The system adopted is, however, 
as Professor Gardner has pointed out, not entirely free 
from defects, as men learn to write plausibly on subjects 
about which they know next to nothing, and once this 
art is attained, will not then trouble to acquire accurate 
knowledge of the subjects on which they write. This 
danger should be avoided in the particular case in ques- 
tion, since the passages set for translation will presum- 
ably be of a technical character, and substantial accuracy 
of rendering is to be insisted on as well as literary style. 








AMERICAN Srreet Rarways.-—-During the twelve years 
from 1890 to 1902, inclusive, the total single track iioene 
for streetand electric railways in the United States 
increased from 8123 miles to 22,577 miles. This increase 
was due partly to the establishment of new railways, but 
principally to the extension of the lines already existing. 
The-mileage of the electric lines increased from 1262 
miles to 21,907 miles; while there Was a decrease in the 
lines operated by other motive power, the decrease being 
from 488 miles to 241 miles forable lines, from 711 miles 
to 170 miles for steam lines, and from 5662 miles to 259 
miles for lines using animals. 


Water Surrty or Leeps.—The Water Works Com- 
mittee of the Leeds City Council has decided to recom- 
mend the Council to appoint Mr. C. G. Henzell, C.E., 
of Newcastle-on-Tyne, to the position of water-works 
engineer to the city. The salary attached to the appoint- 
ment is 1600/. per annum. Mr. Henzel], who is forty-two 
years of age, is at present engaged in directing, under 
Messrs: T. and C. Hawksley, the construction of a vast 
reser\ oir for Newcastle and Gateshead at a spot known 
as Catcleugh, near Otterburn, in Northumberland, and 
he has been in that position for the last nine years. After 
an apprenticeship at the Armstrong Works, at Elswick, 
he was for four years assistant under the Newcastle Water 
Company, and from 1884 to 1889 he acted as resident 
engineer in the construction of the West Hallington 
reservoir, which holds 185,000,000 gallons. He sub- 
sequently took part in the construction of the Colt Crag 
reservoir. which has a capacity of 1,067,000,000 gallons. 
The water-works committee of the Leeds City Council 





labourers, Chinese and Tamil, capable of doing the 
work at a cheapness which few countries know, and the | 
extremely low export dutics, are most important factors 
in favour of Malayan cultivation. These economic con- 


has further agreed to recommend the Council to accept a 
tender of Messrs. R. McAlpine and Co., of Glasgow, for 
the Colsterdale Reservoir, at an estimated cost of 


ditions have encouraged the conversion into rubber-tree | 297,000/. 
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SEA BARRIER AT THE HODBARROW MINES, CUMBERLAND. 
MESSRS. COODE, SON, AND MATTHEWS, ENGINEERS, LONDON. 
(For Description, see Page 429.) 
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. 13. Genera View or THE BARRIER aS COMPLETED, 
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THE SELECTION OF NAVAL CADETS. 

Ir is now a little over two years and a quarter 
46° | since the late First Lord of the Admiralty announced 
the great scheme of naval reform by which the two 
branches of the service—the executive and the 
engineering divisions—were to be ultimately amal- 





gamated to a large extent. What will be the meed 
of success that will attend the change is a question 
that can only be decided when the new men, who 
are now under training, enter the service of the 
country as officers in the Royal Navy. So far as 
can be judged at present, the scheme promises 
well, and seems to give general satisfaction. 

There has just been issued a Blue-Book* con- 
taining a report on the new scheme of naval train- 
ing, in which the procedure followed in the selec- 
tion of candidates for nomination as naval cadets 
is set forth. One of the most interesting fea- 
tures of the scheme is the manner in which the 
youths who aspire to serve in the Royal Navy are 
sifted out before they are sent to pursue their 
course of study at Osborne. There is a special 
committee, known as the ‘‘ Interview Committee,” 
consisting ‘of four members, two being naval officers 
of high rank—generally admirals—and two civilians 
connected with educational matters. The last 
ee ig consisted of Admiral Sir Archibald L. 

las, the Commander-in-Chief at Portsmouth ; 
the the Ri ht Hon. Arthur H. Dyke Acland ; Vice- 
Admiral Sir Wilmot H. Fawkes; and the Rev. 
Ernest H. Earle, Head-Master of Bilton Grange 
School, Rugby. Mr. Vincent W. Baddeley, of 
the First Lord’s Private Office, was secretary. 

The candidates, of an age between twelve and 
thirteen, are conducted into a room where this 
august quartette is assembled, and are asked 

uestions for ten minutes or a quarter-of-an-hour. 

is, one would think, would be a sufficiently 
trying ordeal for the average lad just arrived at 
an age when the faculties which make for bashful- 
ness are beginning to develop. Happily for them 
—if not for their seniors—an overwhelming spirit 
of reverence is not the strongest characteristic of 
modern youth ; and we believe it has sometimes 
been the admiral, and not the boy, who seemed 
most to appreciate’ the awkwardness of the situa- 
tion. Naturally, the schoolmasters are more at 
home. However this may be, the members of the 
four committees which have sat are unanimous in 
saying that very little shyness is exhibited by the 
lads, and the sensible lines upon which the whole 
business is carried out is shown by the fact that the 
first thing attempted is to make the boy laugh. 
We cannot imagine any thing more likely to start 
the future officer on his career with an enthusiasm 
for the Navy than this kindly effort on the part of 
the mighty ones of the service. 

A good deal of fun has been made by humorous 
persons, and a good deal of contempt has been 
expended by those scornful on this system of test 
by interview. We have in the report only one 
example of the questions put to the lads: 
‘* What colour is a lobster before it is boiled ?” 
Admiral Fitzgerald — who is among the scorn- 


ful — gives us four more instances. ‘* Where 
do you live?” ‘*Who is your father?’ ‘‘ Are 
a. cow's horns before or behind her ears?” 


‘** How long does a hen take to hatch out a clutch 
of eggs?” Now to the dry-as-dust critic—not that 
the gallant Admiral’s criticism is ever dry—brought 
up in the artificial atmosphere of competitive exami- 
nation conventionalities, such questions as these 
may appear unmeaning, certainly undignified. But 
it must be remembered that the chief function of 
the Interview Committee is to test qualities of 
which the rigid competitive examination takes no 
account ; such as general intelligence and powers 
of observation. Moreover, Admiral Fitzgerald is 
hardly just to the Committee ; the instances he 
quotes, standing. alone, are not fair examples. 
** Where do you live ?” and ‘* Who is your father ?” 
are merely introductory, and intended to put a 
lad. at his ease. The other two questions would 


form part of a series. Probably most of us 
remember the. little fable of ‘‘ Eyes, and no 
eyes.” The man who goes through life seein 


but not appreciating, his mental eyes blind to al 
meaning, is contrasted with one who has eyes to 
see and a mind to reason on what he observed. 
We all know scores of people belonging to both 
divisions ; in fact, humanity might be divided into 
these two great classes ; ; and we can say pretty cer- 
tainly from which of them one would be likely to 
organise the best body of naval officers. 

"tt has been the custom of these ‘interviewing 
committees—and already a tradition has grown up— 
to find what has been the environment, the life 
surroundings, of a candidate, and then to put 

certain questions to test his intelligence, his 


* Parliamentary ge, Ca. 2450, 
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memory, observation, and other mental attributes. 
Thus a Londoner would be asked the way from his 
residence to, perhaps, some part of the City, and 
by what conveyance he could make the journey 
most advantageously. The boy who finds out these 
things, and a dozen others, for himself, instead of 
trusting to his mamma, the governess, or the foot- 
man, is likely to find out other things later on ; 
and, in fact, will bea leader of men. That is what 
we want in naval officers. Naturally, the ‘‘ cow” 
question and the ‘‘hen” question were for country- 
bred Jads ; and we may depend they were not put 
until it was found that the boy had had an oppor- 
tunity of gaining the information asked for. 

Here is another question which may seem to have 
nothing to do witha naval career, but which appears 
to us most ingeniously framed to test a boy’s, or, 
for that matter, a man’s, readiness in an emer- 
gency. ‘‘Supposing you were travelling on a 
strange road, and came to four cross-ways where 
there was a sign-post that had been completely 
knocked down, how would you fiad the right way 
to put it up again?” Theanswer is obvious—when 
one knows it. The boy with an active brain thinks 
it out for himself; the dull boy needs some one to 
tell him; and we want the active brains for the 
Navy. There might be a fear that this testing 
of the candidate’s mental activity would lead to 
putting questions of the nature of riddles ; and the 
solving of riddles is a special gift which does not 
necessarily accompany general intelligence. So long 
as the Committee is formed of men of experience 
and common-sense—and, after all, the good work- 
ing of any system is dependent on such a condition 
—we need not fear this defect. Moreover, the 
interview is only a first sifting, and there is a 
qualifying examination afterwards, besides other 
tests later on. 

We have said, in our opening paragraph, that 
the new scheme seems to give general satisfac- 
tion; but, naturally, there are exceptions. It 
would be unreasonable to expect a reform of this 
sweeping nature could be carried out without 
some dissentient opinions. One of the most 
pronounced dissentients is the gallant naval 
officer to whom we have already made reference. 
Admiral Fitzgerald fills the useful réleof naval critic ; 
the hereditary instinct is strong within him, he is 
always ‘‘agin the Government.” He has been 
suffering lately from one of the most serious dis- 
abilities of his race—the waut of a platform. He 
prepared a paper for the Royal United Service 

nstitution, in which he tore the new scheme limb 

from limb in his most genial manner. But the 
council of that very circumspect body—which, we 
believe, has a grant of 2501. a year from the Ad- 
miralty—would have none of it ; at any rate, they 
considered that ‘‘the present was not a suitable 
time for it to be read.” He therefore sent it to 
the National Review, and the country has to thank 
Mr. Maxse for the gallant Admiral’s sprightly 
criticism not being lost to the nation. 

The paper condemns the new scheme, root and 
branch ; the title is ‘‘A Great Naval Blunder.” 
We will glance briefly at one or two of the points 
brought forward. To begin with, the author 
intimates that no far-reaching and sweeping 
changes should be made in our great public ser- 
vices until it had been clearly and unmistakably 
shown that the system to be abolished had failed 
in some important respects. That would, indeed, 
be waiting until the steed were stolen before lock- 
ing the stable-door ; and on this principle we should 
make no advance between wars. It is the same 
class of argument that was opposed to the intro- 
duction of the steam-engine in the Navy, armour 
for the sides of our ships, breech-loading ordnance, 
and a hundred other things that make the Royal 
Navy fit to cope with a pessible foe. 

He then goes on to ask whether the old system 
‘* failed to give us executive ofticers and practical 
engineers, who, in their respective callings, were 
second to none in the world?” Well, we do not 
quite know for sure, because our executive officers 
and naval engineers have never in modern times 
been put to the final test. We, however, hope 
and believe that the old system had not so 
failed ; but that may have been due, not to the 
virtue of the system, but to the exceptionally 
good raw material we have had at our com- 
mand. In any case the inquiry begs the whole 
question. What we need to know is whether 
the old system gave us the best results that 
could in any case be obtained, not the best in 
comparison simply with other navies. We have 


frequently expressed the opinion, and it is a view 
held by many competent authorities, that the 
strong line of demarcation between the executive 
and engineering branches of the service would be 
found to be a source of weakness if we were ever 
engaged in a serious naval war. The many and 
weighty reasons for this view have been so often 
repeated in these columns that we nced not state 
them here. The great virtue of the new scheme 
lies in the fact that it obliterates the line of demar- 
cation, and pulls down a barrier that was largely 
social, and not military. 

Admiral Fitzgerald next refers to the more 
mechanical training of our future executive officers 
which was being introduced in the Britannia. For 
twenty years, Admiral Fitzgerald tells us, he and 
some others have been calling for this introduc- 
tion of a mechanical element in the education of 
naval officers. He might have called for twenty 
years more without effect if the old system, with 
its broad line of separation, had remained in 
force. What Lord Selborne and Sir John Fisher 
did was to bring about, without more delay than 
was absolutely necessary, a reform that Admiral 
Fitzgerald himself acknowledges to be salutary, 
but which he himself would accomplish so gradu- 
ally that there would be time fora dozen naval wars 
to begin and end before the change was completed. 
That would be running a risk which no prudent 
people would like to incur. 

A good deal of capital is made in Admiral 
Fitzgerald’s paper of the failure to amalgamate 
the line (executive) and the engineer officers in the 
United States Navy. That the American scheme 
has not been a success we are not interested to 
deny; but its failure, so far as there has been 
failure, has been due to causes which Sir John 
Fisher, in drafting his scheme, most carefully 
avoided. The American Board, which framed the 
scheme, attempted to accomplish the change at a 
blow. The line officer was to become an engineer, 
and the engineer an executive officer, at once by 
Act of Congress. That, of course, was impossible. 
The scheme of Lord Selborne’s Board allowed 
time. The young men entering the Navy were to 
be carefully trained for the new conditions; and 
the new régime will not come into force until these 
adequately trained men arrive upon the scene. 
There is every difference between the two plans. 

A source of weakness Admiral Fitzgerald finds 
in the new scheme consists of the injustice done to 
those officers who are to be forced into a branch of 
the service other than that which they would select. 
That is a matter that can be put right by a system of 
compensations. Admiral Fitzgerald evidently has 
in his mind the engineering branch as the one 
that will be unpopular. Lord Selborne expressly 
stated that the working out of such details as this 
would be in the hands of future boards; and we 
must trust to their fairness to allow the least 
popular branch such offsets — probably reduced 
terms of service and more shore billets—as will 
make a fair balance. 

Admiral Fitzgerald gives a special heading in his 
paper to ‘‘The Social Question.” It is one which 
requires delicate handling, as he says, but it cannot 
be left out of account, for it has largely dominated 
the whole problem. ‘‘ In plain language ”—and 
we have need of plain language—‘‘ the executives 
and the engineers in our Navy have hitherto been 
recruited from two different social classes of the 
community.” This is only partly true ; at any rate, 
itis not the whole truth. It may be acknowledged 
that there is a large caste distinction, for there 
are many executive officers who would not have 
become naval officers at all had they been com- 
pelled to go into the engineering branch, and there 
are some engineering officers who would not have 
aspired to the executive branch. But between 
these extremes there lies a large body of naval 
officers who spring from one social stratum, and 
the engineering branch has been more and more 
recruited from among young men belonging to 
families in every respect gentlefolks, and who have 
been brought up among surroundings that render 
them equal to take a place in any society. 

It should be fully recognised that in a service 
like that of the Navy the various classes have a 
right not to be called upon to associate on terms 
of intimacy with other than their equals ; or rather, 
one should say, with those whose ways of thought 
and tastes are what each class respectively would 
be accustomed to on shore. We are a democratic 
nation ; but no nation in the whole range of history 





has ever become to democratic as to bring its citizens 


|to a common level. 





Possibly such a condition may 
comesome day, with the spread of enlightenment ; 
but it has not arrived yet, and we must recognise pre- 
sent facts, not base our systems on conditions that do 
not exist. We trust, however, that neither Admira} 
Fitzgerald nor any other executive officer thinks 
that there is anything socially degrading in th 
practice of engineering, either ashore or afloat ; 
and it is one of the great virtues of the new scheme 
that it selects all future naval oflicers—whether 
they are to be executive or engineer—without dis- 
tinction of family. The gallant Admiral is much 
exercised in his mind ‘* whether the scheme will 
tap the social class from which the engineers 
have hitherto been recruited.” He may take heart 
of grace, and attribute to his own class—be 
they scions of county families, the landed gentry, 
the aristocracy, or any of the more exalted branches 
of our social system—a fair share of that natural 
intelligence and determination which will enable 
them to become competent engineer officers, if they 
receive the necessary education and training. 

There are a few other facts in Admiral Fitzgerald's 
paper, and a good deal of opinion. The latter is 
entitled to consideration, as coming from one who 
has seen half of the whole problem ; to respect, as 
being fearless ; and also to our good-natured toler- 
ance because amusingly expressed. 








THE WORKMEN'S COMPENSATION 
BILLS OF 1905. 

Two Bills for the amendment of the Workmen's 
Compensation Acts, 1897 and 1900, have been laid 
before Parliament in the course of the present 
Session. That which was introduced in the House 
of Lords by Lord Belper merits close attention, 
inasmuch as it embodies the recommendations of 
the Departmental Committee, and has been intro- 
duced with the sanction of the Home Office. As 
the measure is of the utmost importance to em- 
ployers of labour throughout the country, we pro- 
pose to show how it is desired to amend or modify 
the Acts of 1897 and 1900. It would be in:possible 
in the space at our disposal to deal with all the 
changes sought to be introduced ; suffice it that we 
mention the more drastic amendments which have 
been suggested. 

Clause 1 provides for a modification of the exist- 
ing law as to the choice of remedies which are open 
to an injured workman. Thus, if a workman com- 
mences proceedings under the Employers’ Liability 
Act, 1880, and it is found that the employer is not 
liab'e under that Act, the costs thrown away by 
the wrong procedure may be deducted from the 
compensation awarded. 

A proposed amendment of Section 2 of the Act 
of 1897 shows that the promoters of the Bill are 
aware of the difficulties under which employers 
have laboured owing to irregularities in the form 
and service of notice of accidents. Thus it is 
suggested that in future proceedings for the 
recovery of compensation shall not, without the 
leave of a county court, be maintainable unless 
(a) notice in writing of the accident has been given 
within six days after the happening thereof ; ()) 
a claim for compensation is made within six 
months ; and (c) proceedings to enforce a claim are 
commenced within three months of the notice of 
claim. This leave may be granted on conditivns. 
It will be remembered that by Section 2 (1) of the 
Act of 1897 notice of an accident must be given 
‘*as soon as practicable.” It would, in our view, 
be of great advantage to the employers to receive 
notice within six days, because upon receipt of the 
notice it would be possible for him to make all 
proper inquiries into the circumstances attending 
the accident. 

The question of the liability of a sub-contractor 1s 
also considered in the Bill. Under the law now in 
force a contractor must pay compensation to 4 
workman employed by a sub-contractor, but he 's 
entitled to be indemnified by any other person 
who would have been liable independently of 
Section 4 of the Act of 1897. It is now proposed 
that the undertakers shall be entitled to be in- 
demnified by the person by whom the workman 
was immediately employed. The sub-contractor 
may in his turn be indemnified by the person by 
whom the workman was employed—i.¢., it is pre- 
sumed, by any foreman or ganger—and any of these 
indemnities are to be enforceable by action in the 
county court. These provisions will be of mater: il 
assistance to contractors who find it necessary ‘» 
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employ a number of sub-contractors in the execu- 
tion of large works. 

Perhaps the most important provisions contained 
in the Bill are those which amend and expand 
Section 7 of the Act of 1897, relating to the indus- 
tries to which the Act applies. It is proposed that 
this section shall read as follows (the words in 
italics being new) :—(1) This Act shall apply only 
to (a) employment by the undertakers (2) on, or 
in, or about a railway, tramwoy, factory, work- 
shop, laundry, dock, wharf, quay, warehouse, mine, 
quarry, engineering. work, or smithy ; or on, or in, 
or about a building which is being constructed, 
altered, or repaired, decorated, or 

(ii) about the business carried on by the undertakers 
at any such premises, work, or building, as aforesaid, 
but «way therefrom, if it is proved that the absence 
of the workman from su h premises, work, or building 
was due to the nature of his employment at the time 
of the accident ; and 
" (b) employment by the undertakers 

(i) in the process of loading, unloading, or coaling, 
or in painting or repairing any ship in any.harbour 
or canal 3 or 

(ii) on, or in, or about any vehicle or vessel used for 
the purposes of the trade or business of a carrier of 
goods or passengers by land or inland navigation ; or 

(iii) in the care or management of horses or loco- 
motives ; 
if the employment is not empluyment included in 
paragraph (a) of this sub-section.” 

It will be seen that this clause extends the 
liability of employers to employment on all build- 
ings; and all the conflicting decisions of the Court 
of Appeal as to when a building exceeds 30 ft. in 
height will become obsolete. 

The definitions of certain words in the Bill will 
also serve to increase the scope of workmen’s com- 
pensation. Thus ‘‘ warehouse” is to include any 
premises used solely or mainly for the storage of 
goods in connection with or ancillary te a retail 
business, whether included in the building in which 
the retail business is carried on or not; while 
“engineering work” is to include any railroad, 
harbour, dock, pond, inland navigation, road, em- 
bankment, sewer, gas or water works, well, tele- 
graphic line, or electric line or work, or part 
thereof, which is being made, laid, altered, re- 
paired, demolished, or removed. ‘‘ Building” is to 
include the site of an intended building, and the 
construction of a building, the work of preparing 
for and laying the foundation of an intended 
building. 

So much for the more important amendments 
proposed to be introduced into the body of the 
Act of 1897. It is suggested, however, that the 
schedules to the Act, which deal with the all im- 
portant question of the amount of compensation, 
shall be amended in certain material respects. 
The first of the proposed amendments is to the 
effect that in the case of workmen over 60 years of 
age, or workmen who have obtained a certificate of 
unfitness for work, the employers’ liability to pay 
compensation may be very materially reduced by 
agreement between the workman and his employer. 
Thus in the case of a workman over sixty, an em- 
ployer may engage him upon the terms that he 
shall be liable to pay his dependants a sum of not 
less than 25/. in case of a fatal accident ; or, in the 
case of an accident which disables the workman, a 
weekly payment, after the second week, of not less 
than 5s. This amendment is suggested for the 
relief of workmen who are getting on in years, or 
who by reason of physical infirmity find it difficult 
to obtain employment in competition with younger 
men, who are less liablé to suffer injury by accident. 
It will be interesting to see how it is received by 
the L.bour members. 

The method of calculating ‘average weekly 
earnings,” for the purpose of estimating compensa- 
tion, is also to be made the subject of adjustment. 

hus it is suggested that where an employer has 
been iccustomed to pay the workmen a sum to 
cover special expenses, this sum should not be 
taken into consideration. It is also proposed to 
miticate the evil which has so often attended 
the }yment of a lump sum down to the depen- 
dant» of a deceased workman, by giving power 
to the County Court Judge to direct that the 
sum «warded shall be paid into Court, and in- 
veste. or otherwise dealt with by the Court in 
such manneras the Court shall think best. Again, 
where it is shown to the Court that a widow ought, 
on account of her re-marriage or intemperate habits, 
to be deprived of the benefit of the compensation 





awarded, the order of the Court as to the disposal 
of the compensation may be varied in such manner 
as the Court shall think just. 

An important alteration is also suggested in the 
law which regulates the payment of compensation 
to those who are not totally incapacitated from 
work. Under the Act of 1897 a man in receipt of 
weekly payments may have to submit himself to 
examination by a medical practitioner provided and 
paid by the employer; and if he objects to this 
examination, he may be examined by a medical re- 
feree. It is proposed by the Bill that a workman 
shall not be required to submit to examination by a 
medical practitioner otherwise than in accordance 
with regulations made by the Secretary of State. 
Where he has so submitted himself, the employer 
must serve the workman with a copy of the medical 
practitioner’s report as to his condition ; and in 
case of disagreement, the registrar may refer the 
matter toa medical referee. The referee must give 
a certificate as to the condition of the workman 
and his fitness for employment, specifying, where 
necessary, the kind of employment for which he is 
fit, and that certificate shall be conclusive evidence 
as to the matters so certified. The functions of 
the medical referee will therefore undergo con- 
siderable modification. 

An entirely new clause in the second schedule 
provides that if a workman receiving weekly pay- 
ment ceases to reside in the United Kiugdom, he 
shall thereupon cease to be entitled to receive any 
weekly payment; but if he proves that the incapacity 
resulting from the injury is of a permanent nature, 
he shall be entitled to a lump sum not exceeding 
156 times the amount of the weekly payment. 
With regard to the Act of 1900, it is proposed to 
amend this by providing that the Act shall apply 
to the employment of workmen in agriculture by 
any employer unless he proves that he does not 
regularly employ in agriculture any permanent 
workman. Under the present Bill, liability is 
limited to those who habitually employ one or more 
workmen. 

The Bill introduced by Mr. Shackleton, sup- 
ported by Mr. Aithur Henderson, Mr. Bell, and 
others, does not seem to have been drafted with 
any very high degree of art; but having regard to 
the drastic nature of the proposals which are em- 
bodied in it, we may take comfort in the reflection 
that it cannot possibly become law. It may be of 
interest, however, to refer to these proposals. By 
Clause 2 it is suggested that compensation shall be 
payable as from the date of an accident, and this 
whether a workman has been guilty of serious and 
wilful misconduct or no. So, if a workman is kept 
from work for a single day, he would under this 
measure be entitled to compensation. Clause 4 
absolutely prevents contracting out even in the 
limited extent which is permitted under the Act of 
1897. The compensation in case of death is to be 156 
times the full weekly wage at the date of the death 
of persons in the same grade of employment, or 
150/., whichever is largest, but not exceeding 3001. ; 
in the case of total or partial incapacity it is to be 
not less than 50 per cent., not of his average 
earnings during the previous year, but of the 
weekly earnings of a man in the same grade. of 
employment. But the most drastic change in the 
law suggested by the Bill is to be found in the 
definition of the word ‘‘ workman.” It is to ‘“‘ include 
every person who has entered into, or works, 
whether by way of manual labour or otherwise, 
under a contract of service or apprenticeship, with 
an employer in the United Kingdom, or on board 
a British ship, whether the contract is expressed 
or implied, or is oral or in writing.” It is, in fact, 
a scheme for universal compensation. Having 
regard to the measure introduced by the Home 
Office, we do not regard Mr. Shackleton’s Bill as 
being within the range of practical politics. 








THE NEW PATENTS RULES. 

Lorp Satispury has a splendid opportunity of 
directing the great Government department over 
which he now presides into a safer course than has 
heretofore been followed in the attempt to carry 
out the provisions of Section f of the Patents Act 
of 1902, which provides for official investigation as 
to novelty of inventions in respect of which patents 
are applied for. It is to be hoped he will realise 
to the full the fact, so far apparently lost sight of 
by the Board of Trade, that the patent laws are 
intended primarily to encourage the introduction 
of improvements, no matter how small, which 





may contribute to the progress of industry. That 
such has been the intention of the Legislature is 
abundantly clear. Indeed, so satisfied have our 
legislators become that the privilege conferred 
by Letters Patent promotes the progress of manu- 
factures, that they have gone the jength of enacting 
that an invention covered by any patent granted 
under the new Act shall not be deemed to have 
been anticipated by reason only of its publication 
in a specification deposited pursuant to an appli- 
cation made more than fifty years previously. 
Furthermore, they have avoided giving power to 
Patent Office authorities to refuse a patent for 
alleged want of novelty, in the absence of outside 
opposition; and this course has been advisedly 
adopted in view of irresistible evidence that in 
many cases it requires the most profound judicial 
heads to distinguish what is anticipation and 
what is not, and that therefore the task is one that 
cannot safely be trusted to any number of the Patent 
Oftice officials. The primary object of an investiga 
tion as to novelty is to help the inventor to put his 
own specitication into satisfactory form, and to 
avoid claiming so much as to render his patent 
invalid. We say that is the primary object ad- 
visedly, since, as already indicated, it is the aim 
of the Patent Laws to encourage the inventor. 

As the public are entitled to a reasonable indica- 
tion of what it is that they may not do without the 
patentee’s licence, it is obviously fair that, so far as 
mere facts are concerned, the patentee’s specification 
should, on the face of it, aie fair indication of the 
position. If, in the absence of mention of some 
prior specification, a patentee’s specification would 
seem likely to convey the impression that he was 
entitled to prevent the use of an invention fully 
disclosed in a prior specification not more than fifty 
years old, then mention of that prior specification 
by number, date, and name may, in some circum- 
stances, be quite legitimately insisted upon. That 
is merely insuring that the public shall not be de- 
liberately deceived. But it has been repeatedly 
urged by those whose eminence and experience 
entitle their opinion to the utmost respect, that it 
is not advisable either to make it publicly known 
that a patentee’s specification has been amended at 
the instance of the Patent Office authorities, or to 
give publicity to any official notification of any 
kind (whether by endorsement on his specification 
or otherwise), implying doubt as to the novelty of 
his invention. The all-sufficient reason given has 
been that such publicity would obviously create pre- 
judice against the patent, and where based upon 
erroneous opinion (as in practice would frequently 
arise), would operate unjustly. Notwithstanding 
all this, the Board of Trade, in its endeavours to 
give effect to Section 1 of the Act of 1902, has so 
far apparently gone on the assumption that the in 
ventor of a seemingly minor improvement is to be 
regarded as the enemy of the community, and is 
to be harassed, oppressed, and extinguished. Of 
course, he is not to be so dealt with if the Patent 
Office authorities do not happen to regard his 
small improvement as no invention. Unfortunately, 
however, that is precisely the point that in many 
cases it will be quite impossible for either the Patent 
Office officials or the Law Officers to determine with 
accuracy, and that is a good reason why nothing 
in the shape of an official adverse opinion or report 
should, under any pretence, be either directly or 
indirectly made public to the detriment of the 
inventor who seeks Letters Patent. 

Lord Salisbury has now under consideration a 
memorial in which revision of the new rules is 
suggested in the sense that in no case shall either 
an official notification be endorsed upon, or a 
stereotyped form of reference be inserted in an 
applicant’s specification, unless and until he shall 
have been notified of the Comptroller’s determina- 
tion, and shall have been afforded, and shall have 
failed to exercise, the option of himself inserting in 
his own specification a reference, by number, year, 
and name (and not in a stereotyped form) to the 
prior specification (or specifications) reference to 
which the Comptroller chall have determined ought 
to be made in the applicant’s specification by way 
of notice to the public. The memorialists submit 
that the Act does not provide for official insertion 
in, or endorsement upon, an applicant’s specification 
of any notification; and, moreover, that, as the 
specification is addressed to the public, a reference 
in it to a prior specification or specifications, in- 
serted by the applicant himself, would obviously 
constitute a notice thereof to, and would adequately 
protect the public, without necessarily injuring the 
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applicant, as any official notification inevitably will. 
Should it, however, be insisted that the modified 
procedure they recommend cannot be adopted as 
the law now stands, then, regard being to the 
yr nen of the interests involved, the memo- 
ialists trust His Majesty’s Government will see 
fit to introduce a short Bill with a view of clearly 
legalising the proposed change in the rules. 
his memorial is no ordinary one, but is a most 
weighty representation, bearing between 500 and 
600 signatures, including those of many eminent 
persons and firms; amongst the former being a 
number of prominent Fellows of the Royal Society, 
several past-presidents of the Institution of Civil 
Engineers, the president and several t-presi- 
dents of the Institution of Mechanical Engineers, 
the president-elect and several past-presidents of 
the Iron and Steel Institute, several vice-presi- 
dents and members of council of the Institution of 
Naval Architects, also presidents, past-presidents, 
members of councils, Fellows, and members of 
various other influential bodies, engineers, metal- 
lurgists and chemists, many well-known professors, 
solicitors, and experienced patent agents, numerous 
inventors, tentees, and others interested in 
furthering the progress of industry by the intro- 
duction of improved processes and products. 

In a long letter sent to Lord Salisbury with the 
memorial, Sir Lloyd Wise observes that surely the 
Act would not have expressly provided against 
publication of reports of examiners if the inten- 
tion had been to cast upon the authorities the 
responsibility of advising the public as to patent- 
ability, as distinguished from merely requiring the 
applicant to refer to any prior specifications to 
which, in the opinion of the authorities, the public 
ought to have their attention drawn in order not 
to be misled by an applicant’s specification, deemed 
(in the absence of such reference) to be wanting in 
clearness or otherwise misleading. It is pretty 
generally recognised that, with thousands of cases 
to deal with every year, there will be cases in which 
the Comptroller and his staff, and even the Law 
Officers on appeal, will form erroneous conclusions 
to the irreparable injury of inventors; whereas 
nobody could be irreparably injured by failure to 
endorse upon an applicant’s specification an adverse 
official opinion. Sir Lloyd adds that he gathers 
that official references to prior specifications will 
only be insisted on when the applicant or his agent 
does not amend his claims so as to avoid the refer- 
ences cited, or does not acknowledge or disclaim 
the prior state of the art. 


Let us (he continues) test the value of this. To that 
end let us assume the extreme case of an applicant filing 
as his specification a verbatim copy of a previously pub- 
lished specification less than fifty years old, but witha 
specific disclaiming reference to that specification, thus : 
—I am aware of the specification of Letters Patent 
, ae dated............ nted to......... and I make no 
claim to anything described or claimed therein. What 
would the Comptroller do in that case? I am not without 
reason for believing that he would place an official en- 
dorsement upon the specification, notwithstanding that 
it already contained a specific reference to the prior 
specification by way of notice to the public, so that an 
one interes in the matter would naturally be Ted 
to compare the twospecifications and at once realise the 
position. Why, then, would the official notification be 
placed upon the specification? The obvious inference is 
that it would be done, not merely to notify in accordance 
with the Act the existence of the prior specification, but 
for the express purpose of communicating to the public 
the opinions of the Comptroller and Examiner that the 
invention had been or anticipated, and that the 
patent ‘was therefore bad. It may be urged that in such 
a case no injustice would result. On the other hand, it 
would be equally true to say that in such an obvious case 
no advantage to the public would result from the official 
endorsement. But that is not a sort of case likely to 
arise in Fo ae! ernwe Once concede that, notwithstand- 
ing specific reference to a prior specification in an appli- 
cant’s specification, an official notification may neverthe- 
less be endorsed upon that document—the door to in- 
justice and oppression is opened. The real danger will 
arise where the officials rere as identical things that 
are not really identical. It is inconceivable that such 
cases should not occur, remembering the more or less 
perfunctory way in which applications numbering thou- 
sands upon thousands every year will necessarily have to 
be dealt with on mere paper comparison. 

A number of patent agents have sent to Lord 
Salisbury a counter-petition, to which reference is 
made ina letter in another column of this issue. 
In conclusion, we can only hope that Lord Salis- 
bury will, for the credit of his department and 
the benefit of the community, see fit to revise the 
rules at least to the extremely moderate (and, 
as we think, scarcely adequate) extent suggested 


Why the Board of Trade should ever have gone 
out of its way, as it most assuredly has done, to 
strain the Act, and thereby cast needless responsi- 
bility upon Patent Office officials, and unnecessarily 
harass applicants for patents, we are at a loss to 
conceive ; and we fully expect that (unless a more 
liberal spirit be allowed to prevail) as time goes on 
the irritating and oppressive rules and practice in 
regard to claims aad specific references will cause 
such widespread resentment that it will be found 
impracticable to continue on the lines upon which 
the Patent Office has embarked. In this connection 
it is most unfortunate that, in practice, the Comp- 
troller has to take his directions largely from a Law 
Officer of the Crown. As Law Officers are changed 
from time to time, and some have been known to 
act arbitrarily, a more unsatisfactory arrangement 
could hardly be conceived. Indeed, the state of 
affairs is such as we think it probable the public will 
sooner or later decline to put up with any longer. 








THE ZAMBESI BRIDGE. 

Tue junction this week of the two arms of 
the great steel arched bridge which spans the 
Zambesi gorge, over 400 ft. above water-level, is 
convincing evidence not only of British colonising 
enterprise, but of the skill and pluck of British 
engineers, alike in respect of design and con- 
struction. We have thus seen what was a genera- 
tion ago.an unexplored region subjected to the 
commercial and civilising influences of the railway 
engineer, and as the gorge spanned by this bridge 
was one, perhaps the greatest, obstacle to that 
great scheme of Cecil Rhodes for opening up Africa 
by a railway from the Cape to Cairo, the closing of 
the steel-work is an event of far-reaching import- 
ance. The engineering ability which has overcome 
the difficulties inseparable from the building of such 
a bridge located more than 1600 miles from Cape 
Town, and nearly 1000 miles from the nearest 
available port, is as commendable as the courage 
which inspired the inception of the great scheme. 
Unfortunately, Cecil Rhodes did not live long 
enough to see the materialisation of this part of his 
project, but he saw enough of the design to give 
confidence to the engineers in charge of the work. 
It was in 1903 that the projéct was finally deter- 
mined upon by the Rhodesia Railway Company, 
and the work of constructing the bridge in this 
country was commenced long before the railway had 
reached the Falls, although the track was being 
pushed forward from Bulawayo through the Wankie 
coal-fields. The bridge was designed by Mr. G. A. 
Hobson, M. Inst. C.E., a partner of Sir Douglas 
Fox, who has done so much as an engineer for the 
advancement of British South Africa. Indeed, of 
the 1631 miles from Cape Town, 926 miles have been 
designed by Sir Douglas Fox and partners, in col- 
laboration with their South African partner, Sir 
Charles Metcalfe, Bart. ; while of the 950 miles 
separating the bridge from Beira, through Umtali, 
Salisbury, and Bulawayo, this firm have been re- 
sponsible for three-fourths. The bridge itself is 
remarkable for the excellent and simple character 
of its design, as well as for the methods followed 
in its erection ; and in this work Mr. Hobson has 
displayed ingenuity and sound mechanical practice. 
he total length of the bridge is 650 ft., and its 
graceful curves will not in the slightest degree 
detract from the grand scenic attraction of the 
surroundings ; indeed, from the ravine below, it 
seems to spring gracefully and almost naturally 
from the wood-clothed cliffs on either side of the 
river. There is a central span of 500 ft. in the 
form of a great arch of light girder-work, having a 
rise of 90 ft. The abutments, 50 ft. in width, 
built up of armoured concrete, constitute one 
of the novel features of the design. It was 
originally anticipated that sound rock would be 
found on both walls of the great abyss; but an 
error was made in the original survey, owing, no 
doubt, to the enormous amount of bush on the 
precipitous slopes. Subsequently to the construc- 
tional work being entered upon, it was found that 
there was a considerable amount of débris on the 
south bank at the point selected for the springers, 
and this had to be'cleared away, and reinforced 
concrete foundations constructed. The level of 
the bridge had, as a consequence, to be lowered 
by 21 ft.; it is now 2875. ft. above sea-level. On 
each side of the main span there is a lattice girder 
span from the bank to the top of the post of the 
arch ; the span on the southern side being 873 ft., 


springing level is 50 ft.; between the centres of the 
maih booms at the top, 27 ft. 6 in.; and between 
parapets, 30ft. There is provision for two lines of 
rails across the bridge, although the main track from 
the coast is a single line, 3-ft. 6-in. gauge, laid with 
rails 60 Ib. to the yard, on steel sleepers. he 
greater width, however, was practically a necessity 
in order to provide sufficient lateral stability, but 
it is well that the work has been done for two 
lines, as there is every possibility that before long 
the immense mineral deposits north of the bridve 
will greatly develop the railway traffic. ™ 

The contract for the steel work was let to the 
Cleveland Bridge Company in May, 1903, and it 
was anticipated that the constructional steel would 
be delivered soon after the rail-track had been 
extended to the Falls—at the beginning of 194. 
Difficulties, however, were experienced in the 
broken country approaching the Falls, and it was 
not until three months later that the railway was 
completed. The first of the steel-work was not 
despatched until the summer of last year. The 
two skew-backs for the arch were commenced in 
June, 1904, and the concrete was completed by the 
end of September. The main bearing plates were 
set on both sides by October 20, and the erection 
of the end posts was commenced on the following 
day. This was the beginning of the construction 
of the arch proper, which has thus been completed 
within the short space of about five months. 

The rapidity of construction was due to the effi- 
ciency of the appliances provided, to the arrange- 
ment of details of design, and to the fact that the 
units were of conveniently portable size. The rail- 
way company decided that they would supply a 
cableway for the transport of material across the 
gorge, and also undertake themselves the transport 
of material from the port in England to the site 
of the works. In this way there were eliminated 
two of the most uncertain factors in arriving at 
a fair estimate of the probable cost, so that the 
work of preparing a tender was materially sim- 

lified. he cableway, moreover, was required 
or conveying material for the advance of the 
railway from the north side of the gorge towards 
the great Broken Hill copper and mineral fields, 
350 miles north of the Falls, as well as for the 
transit of material for the northern half of the 
bridge. This system of transport had many 
interesting details, introduced by “Mr. Hobson. 
The result of the work of the cableway will be 
dealt with fully when we come to describe the 
whole progress of the work; but it may be here 
noted that between September 23 and the end 
of October last year—that is to say, within five 
weeks—there were conveyed across the gorge by 
means of the cableway a locomotive and tender in 
parts, a number of railway trucks in pieces, 800 
tons of permanent-way material, besides 200 tons 
of material required for the bridge. Its capacity 
was about 200 tons per day, the maximum load, 
including the carrier, Seine 15 tons. The whole of 
the work in connection with the bridge—riveting, 
lifting, lighting, &c.—was carried out by elec- 
tricity generated in the station close by ; but into 
all of these details we hope to enter at considerable 
length in later articles. 

Meanwhile it may be said that some weeks must 
elapse before locomotives can run over the new 
bridge; indeed, it is not improbable that the 
ceremonial opening will take place about the end 
of June next, on the occasion of the visit to Vic- 
toria Falls of the Duke of Aberéorn, President of 
the British South Africa Company, and then Mr. 
G. A. Hobson will represent his firm. Work is 
being pushed forward for the construction of the 
railway northwards. By the end of February last 
rails were laid for 50 miles beyond the Falls, and 
it is expected that by the end of June the railway 
track will have reached Kalomo, 100 miles north 
of the Falls, while a contract has recently been 
placed for the construction of 250 more miles into 
the ion of the t copper, lead, and other 
mineral deposits. By the end of the year, there- 
fore, it is probable that the line will have been 
carried over 2000 miles north of Cape Town, 
leaving about 400 miles to traverse before the 
southern shores of Lake Tanganyika are reached. 





TELEPHONY. 
Mr: Hersert Laws Wess delivered the fourth 
and last of his series of Cantor lectures on ‘‘ Tele- 
phony” before the Society of Arts last Mon 1y 








in the memorial sent to him by Sir Lloyd Wise. 
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| side of telephone work and the details of the appa- 
|ratus employed, Mr. Webb devoted the concluding 
| lecture to a comparison of the telephonic develop- 
| ment in various countries, and the different methods 
|of charging in vogue. He remarked that when 
|once telephone tariffs were mentioned a very con- 
| troversial ground was entered upon; but that as far 
|as possible he would abstain from taking advantage 
|of his position as a lecturer to make controversial 
statements without giving the grounds on which 
they were based. 

The growth of telephony, said Mr. Webb, was 
| not extraordinary when one considered the advan- 
tages it possessed as a means of communication 
over its only rival in speed—the telegraph. A 
table on the walls of the lecture-room gave the 
detailed steps involved in sending a message and 
receiving a reply by the two methods, and the 
approximate time required for each step. The 
average time from first to last for a reply to be 
obtained to a telegram was given as 85 minutes, 
whereas on the telephone only 2 minutes 40 seconds 
were required. The telephone service was also 
much cheaper, for a telegraphic message and reply 
cost at least 1s., whilst a local conversation from a 
public telephone-station costs only 3d., and the cost 
to & subscriber was no more than ld. An alterna- 
tive method of sending messages in towns was by a 
district messenger, but here the minimum charge 
was 6d., and that only for distances not greater 
than half-a-mile. For long-distance messages the 
telegraph certainly appeared the cheapest means ; 
but when one compared the directness of a tele- 
|phonic conversation and the amount of business 
|that could be transacted in three minutes, with the 
|few written words of a telegram, it was evident that 
| the telephone gave far better value for the money 
|than the telegraph. The long-distance telephone 
|really constituted a serious competitor with the 
railway, and its effect in this direction had been 
|strikingly shown in America. Formerly, if a 
business man in New York wished to speak to 
| another in Chicago, he had to make a railway 
journey occupying about three days, and costing 
| perhaps 1651. ; whereas now he naturglly preferred 
|to spend from 8/. to 10l. for half-an-hour’s con- 
| versation over the telephone, and save, in addi- 
| tion, the time and discomfort of travelling. The 
|same thing applied in a less degree in this country ; 
|the double journey from London to Glasgow, for 
example, taking the best part of two days, and 
costing several pounds. 

Much of the difficulty, Mr. Webb said, in con- 
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nection with the telephone tariff was due to the 
fact that a radically wrong unit had been adopted 
as a basis of charging. The telephone instrument 
was not the proper unit ; it in no way represented 
either the capital expenditure or the operating 
charges of the installation. It had become the 
general unit because the earliest telephone systems 
were of a co-operative nature, connecting up private 
concerns; and the flat annual rate which was equit- 
able under such circumstances had continued after 
the conditions had altered. In comparison of tele- 
phone charges the flat rate was often quoted ; but 
this was a most unfair criterion, as the cost of the 
service differed so greatly in different cities on 
account of rents, rates, and other local features. 
Further, when telephone matters were discussed 
the disputants often made statements unsupported 
by facts; as an example of which the elaser 
mentioned that he had heard it gravely declared in 
New York ten years ago that the London system 
coutained 100,000 subscribers, a flat rate of 651. 
was charged, and all cables were underground. 

It was early discovered that the proper unit of 
telephone business was the message. The value of 
a message varied in different places with the area 
covered by the local system, and its cost to the 
company was influenced by the length of the lines 
it occupied. An astonishing variety of methods of 
charging existed in various places, of which Mr. 
Webb mentioned about half-a-dozen, saying that 
the annual flat rate, with no installation charges, 
was the most general. All were liable to be modi- 
fied by mileage charges, by the business or resi- 
dential character of the subscriber’s premises, by 
the length of the contract, and by the size of the 
system—the rate sometimes increasing as_ the 
number of subscribers increased. The message 
rate was inaugurated in the year 1880, and found 
to be popular wherever applied, except in the case 
of the very largest telephone users. This system 
of charging also varied according to local circum- 
stances. Sometimes there was a fixed ‘‘ mainten- 
ance’ rate in addition to a charge for each message; 
sometimes the maintenance rate was reduced as the 
contract wore out; sometimes the subscriber had to 
guarantee payment for a minimum number of calls; 
and, finally, in other places the tariff was a mes- 
sage rate pure and simple. It had been generally 
found necessary to fix a minimum charge of some 
sort, but the lecturer believed in time the com- 
panies would find it profitable to put in a line any- 
where, and charge a simple message rate only. 

To show how greatly the value of the service 
increased with the complexity of the system, Mr. 
Webb called attention to diagrams on the walls. 
In a simple system consisting of one exchange, 
with subscribers’ lines radiating therefrom, the 
travel of a message was limited to the combined 
length of the two longest lines ; but when two such 
systems were joined by trunk lines, the travel of 
@ message was increased by the length of the 
trunk, and the number of intercommunications pos- 
sible was more than quadrupled. In all large cities 
a multiple exchange area existed, every exchange 
being directly connected to every other one, so that 
no message within the area need be handled by more 
than two exchanges. The capital charges of con- 
necting subscribers could be kept down by the use 
of a party-line to the exchange on which a number 
of subscribers were connected in parallel. Of course, 





caller might not know their number ; and calls of | 


this nature might amount to as many as 20,000 or 
30,000 per day. In large stations it was the 
custom to issue a daily printed directory to keep 
the monitors and supervisors posted up as to the 
changes that took place in the system. All these 
facts tended to show how much greater, propor- 
tionately, was the work in serving a large area than 
a small one. 

As regards the development of the telephone 
service in different countries, America was far 
and away ahead of Europe ; in fact, it might be 
said that in Europe the telephone had hardly 
begun to be used. The state of the service in 
various countries and cities was shown by diagrams 
and tables suspended in the lecture-room ; some of 
the latter we reproduce in abstract below. 


Comparison of Telephone Service and Population in 

Different Cities. 
Inhabitants 

per Telephone. 


Town. Telephones. Population. 


New York .. ee | 14.5 
London - Di y { 

Berlin,. 

Paris .. 

Vienna é 

St. Petersburg 


Telephones per 1000 Inhabitants of the Chief Countries. 


United States so as 44.8 

Sweden ee # ne ss .. 2L4 

Denmark .. “s ‘“ ‘ -- 167 

Switzerland. . : se s 

Norway 

Germany... - 

United Kingdom .. 

Holland... < 

Belgium 

France - as bn = 

Austria-Hungary .. a en me 

Telephones per 100 Inhabitants in the Chief Cities. 

Stockholm . or i. 

New York .. a 

Christiania . 

Copenhagen 

Zurich 

Berlin 

London 

Paris .. 

Brussels 

Vienna 

Amsterdam. . ; af - 6 
The remarkable number of telephones per inhabi- 
tant in Stockholm was due to special causes, ainong 
which was a specially active competition between 
the Government department and a private company, 
in which so far the company had a very long lead. 
Strange to say, the municipal authorities were on the 
side of the private company, and hampered the 
Government by preventing it from laying under- 
ground cables in the streets, to the use of 
which the company had the sole rights. Altogether, 
however, in America the development was far greater 
than in Europe. In some of the western parts 29 
per cent. of the population of the district were con- 
nected up, and in a large town like San Francisco, 
where no competition existed, there were over 40,000 
telephones, and 12 per cent. of the population 
were connected up. Some very interesting lantern 
slides were shown, illustrating the different sizes 
and natures of the areas served by the large city 
systems. The London area was by far the largest, 
being more than 30 miles across in several direc- 
tions, and covering 640 square miles. On the 
outline of the London area, the other city areas 
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with this method only one subscriber could use the |to be compared were thrown in succession, 
line at atime, and messages could be overheard ; land made clear the enormously greater extent 


but in some circumstances the cheapness of the 
installation outweighed these disadvantages. In 


of the former. 
‘square miles, appeared a compact black spot in 


The Paris area, covering 31 


some of the sparsely-populated districts of America the centre, Paris having practically no outlying 


from twenty to forty subscribers used a single 
party-line ; and telephonic advantages were thus 
available in districts which could not be profitably 
served by independent lines. On the other hand, 


suburbs, and forming an ideal telepone area. The 


| Berlin system covered 28 square miles, the suburbs 


being treated as separate systems. Vienna covered 
82 square miles, much of which, however, was park 


a large telephone user often had a double connec- | and even forest land. The St. Petersburg area was 
tion with the exchange; one line serving for in- | 20 square miles, of which part was covered with 
coming and the other for outgoing calls; and manu- | water. Liverpool was 20 square miles, and Boston 
factories and other establishments frequently had 37, this being less than one-third of the solidly 
a small exchange on their own premises, allowing | built-up part of London ; the Boston suburbs had 
intercommunication, or connection with the public | separate rates, which was a much more scientific 
exchange, from every instrument. |method of charging. The Chicago area was very 
In a city system so large a proportion of the calls large, but only 50 square miles were as yet built 
had to be handled by other stations that a con-|up. The area of Greater New York, although 
siderable amount of switchboard space had to be much less than that of London, was treated in a 
devoted to the trunk connections. In addition to; much more rational way ; no attempt being made 
this, there had to be a monitor’s board to take | to serve it as one system, but a trunk line charge 
several operators, whose duty it was to handle all| being made for connections between the various 
difficult calls and inquiries from subscribers, which | quarters. 
might cause delay to the regular operators. Sub-| Much careful study was needed, the lecturer 
scribers might have diagel their address, or the stated, before a suitable tar:ff could be drawn up 


for any particular district. The probable growth 
of the district must be considered, and the l.ad. 
factor of the various portions. Subscribers \ ere 
continually leaving or removing, and new «nes 
coming on, one company having had to connect up 
12,900 subscribers in eleven months, and iake 
out 7400 stations, which necessitated over 20,000 
changes in the plant for a net increase of 5500 
customers. In another case, during three years 
62,500 new stations were installed and 25,000 
taken out, or 87,500 changes made in the plant for 
an increase of 37,000 subscribers. That sort of 
thing was typical of telephone work, and could 
only be met by providing very large facilities 
for alterations, otherwise the development of 
the system would be arrested. In St. Peters- 
burg there was such an_ unsatisfied demand 
for extensions of the telephone system that 
people would pay a premium of 50l. to obtain 
a discarded line; and in Tokio, where there were 
14,000 lines in use, there were 8000 more sub. 
scribers waiting to be connected up. Things had 
got into such a state that subscribers’ applications 
were dealt in on the Stock Exchange there, and 
| commanded good prices. 








SETTING OF PORTLAND CEMENT. 

THE speed at which Portland cement will set is, 
as is well known, a varying factor, and is due to 
many causes, such as the composition of the cement, 
its degree of fineness, its age, the temperature of the 
water mixed with it, &c. In some cases the quick- 
ness with which pure Portland cement hardens 
raises practical difficulties which militate against its 
use, and the practice is sometimes resorted to of 
mixing with it some material which will retard the 
formation of the crystals of aluminate of lime and 
such-like compounds, in order to regulate the 
time of setting. For this purpose, sulphate of 
lime has, perhaps, been more frequently used than 
any other material, but its effect is only temporary 
if the cement be exposed to the air for some time 
after the addition of the sulphate of lime has been 
made, and other materials have therefore been 
employed. 

Professor R. C. Carpenter, of Sibley College, 
Cornell University, in an article published in the 
Engineering News, gives some interesting parti- 
culars of experiments carried out under his super- 
vision, for the purpose of determining the regu- 
lating power of sulphate of lime and chloride of 
calcium on the setting of cement. In these experi- 
ments the time of initial set was taken in every 
case as the time when a pat of cement made 
with a certain percentage of water would bear a 
rod ;; in. in diameter, carrying a weight of } lb. 
This method is a common one, but depends to no 
little extent on the judgment of the operator. 
It, however, gave results that were considered 
sufficiently accurate for purposes of comparison. 
The tests showed that, with an addition of 1} per 
cent. sulphate of lime to the cement, the maxi- 
mum retarding effect was produced ; and that no 
beneficial results were obtained by the addition 
of a larger quantity. In this case, where the per- 
centage of water was 22.1, the initial set commenced 
in 80 minutes, and the final set in 157 minutes. 

The cement, without the addition of the sulphate 
of lime, set very rapidly ; the initial set commence- 
ing in 2 minutes, and final set in 52 minutes. In 
this case 29.8 per cent. of water was added. Wheu 
the percentage of sulphate of lime was increased 
from 14 to 7 per cent., the percentage of water 
being 25.4, the initial set commenced in 18 minutes 
and the final set in 59 minutes. With other kinds 
of cement previous experiments had shown that 
more sulphate of lime than this would have been 
required to produce the maximum effect ; other ex- 
periments showed that an addition of 2 to 4 per 
cent. of slaked lime to a cement containing a small 
percentage of sulphate of lime, which latter had 
through the influence of time Jost its effect in re- 
tarding the setting, would restore the slow-setting 
properties. Thus, with a cement containing ~ per 
cent. of sulphate of lime, the initial set commen ed in 
20 minutes and the final set in 150 minutes ; but with 
the same cement to which had been added 2 per cent. 
of lime the initial time of setting was six hours, and 
the final time ten hours. Cement containing | per 
cent. of sulphate of lime (which had partial \y lost 
its effect) began to set in ten minutes, ani set 
finally in 20 minutes ; while with the same « ment 
| with 2 per cent. of lime added, the initial time of 
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setting was one hour, and the time of final setting 
eight hours. 

It is considered that an addition of from 2 to 
5 per cent. of slaked lime to cement containing 
sulphate of lime, but in which the latter has 
lost its effect, will be found useful in retarding 
the setting of the cement, and that the addition 


of the lime does not detract from the strength. The | 
addition of slaked lime to cement, to which no|above mean sea-level. 


using modern steam shovels, the amount of excava- 
tion possible can be brought up to 30,000,000 yards 
per year, the cost in rock not being greater than 
2s. ld. per cubic yard. It is the reduction in 
time and cost thus promised which has led the 
committee to revert to a sea-level canal. The 





French company in later years had fixed the 
summit level of the canal at an elevation of 97.5 ft. 
The first Isthmian Canal 


sulphate of lime has been added, does not appear | Commission recommended an elevation of 85 ft. 


to have any effect on the setting. - The investiga- 


'for the summit level of the canal, whilst the pre- 


tions of Mr. E. Sandlot appear to show that | sent committee, even if their proposal for a sea- 
the addition of a feeble solution of chloride of | level canal is rejected, hold that in any case the maxi- 
calcium to cement greatly retards the time of | mum height above sea-level should not exceed 60 ft. 
setting, but when the solution is concentrated—as, | The estimated cost of three alternative projects, 
for instance, 100 to 400 grammes per litre—it| including 20 per cent. for contingencies, is stated 


tends to increase the rapidity of setting. Messrs. 
Kniskern and Gass, of the Sibley Laboratory, 
experimented with different percentages of ground 
chloride of calcium mixed with cement clinker, 
which mixture they made into parts with just 
enough water to give the material sufficient con- 
sistency, and the results showed that the chloride 
of calcium had a great effect in retarding the 
setting of the cement. The maximum 
was produced when about 0.5 per cent. by weight 
of the chloride of calcium was used. On account 


of the water required, 1 per cent. of the chloride | 
of calcium would correspond approximately to | 


gauging with a solution of 30 grammes per litre 
in the previous experiments quoted. 

As far as the experiments show, it is considered 
by the author of the article that chloride of calcium 
added in small quantities has an important effect 
in extending the time of setting of Portland cement, 
and also that it does not have any injurious effect 
on the permanent strength and hardness. The 
chloride of calcium can be readily added by mixing 
it with the water used for gauging. Experiments 
indicate that the setting can be controlled by the 
addition of less than 4 per cent., which would be 
something less than 2 1b. to the barrel, of cement. 
Experiments have not been made to show whether 
the chloride of calcium, if ground with the cement 
clinker, would have any detrimental effect. 








NOTES. 

Marso Lanp anp Mosquitos NEAR New York. 

In a paper read in New York, on December 16, 
by Mr. C. C. Vermeule, consulting engineer, be- 
fore the American Mosquito-Extermination Society, 
the author, referring to the well-known rela- 
tions between mosquitos and malaria, called atten- 
tion to the fact that, within a radius of 12 miles of 
the City Hall, in New York, there is a population 
of 4,000,000 scattered over a total area of 362 square 
miles ; 62 square miles, or 40,000 acres of this, being 
marsh land. As the population increases, and the in- 
habited areas approach nearer to the marshes, these 
latter become more and more adangerand a nuisance. 
Much of the pestilential area might be reclaimed by 
dyking, sluicing, and, if necessary, by pumping, 


effect | 





and the land thus gained would afford industrial 


sites of great value. The reclamation would also | 


as follows :-—For summit level at 60 ft., 178,013,406 
dols.; for summit level at 30 ft., 194,215,406 dolls. ; 
for sea-level canal, 230,475,725 dols. The time 
needed for the completion of this latter project, 
including a tidal lock 1000 ft. long at Miraflores, is 
estimated at ten to twelve years. The width of 
the canal is fixed at 150 ft. at the bottom, and the 
depth as 35 ft., though it is proposed to get out 
estimates also for a canal 40 ft. deep. The dam 
needed to regulate the discharge of the Chagres 
River should, they consider, be built at Gamboa. 
A crest level of 200 ft. above the sea would be 
necessary. It is proposed to build this dam with 
a masonry core wall, backed by earth-filling. The 
present harbour accommodation at Colon is stated 
to be defective, since on the apeneem of northerly 
gales, ships must leave the harbour, as there is not 
sufficient shelter for them there. It is proposed, 
accordingly, to build two breakwaters, each about 
4000 ft. long, across the mouth of Limon Bay. 
Though storms from the north are not common, 
they would, if the harbour were left in its present 
unprotected condition, cause serious inconvenience 
after the opening of the canal, when ships awaiting 
their turn to pass through would be compelled to 
run for safety. 


War Taxes IN JAPAN. 


Those who are interested in the import trade to 
Japan should make themselves acquainted with 
the ‘‘ Extraordinary Special Taxes Law” as passed 
by the Japanese Diet on December 28 last, a digest 
of which appears in the Board of Trade Journal for 
March 23. The new tariff comes into force on 
July 1 next, and it alters the rates of duty fixed by 
the tariff of April 1, 1903. The increases vary, on 
the average, from 5 to 25 per cent.; and while they 
have been made, in the first place, with a view to the 
raising of revenue for war purposes, it is evident that 
a certain preference has been given to those articles 
which can be produced in Japan and with which 
foreign articles compete directly. This, of course, 
was only to be expected. For instance, cigars and 
other forms of tobacco have their rates increased 
by 100 per cent., a figure which is explained by the 
fact that tobacco is now a Government monopoly 
in Japan, and naturally it is wished to raise as inuch 
revenue from that source as possible. Alcoholic 
liquors of various kinds have been raised 30 per 


bring about a reduction in the number of mos-|cent.; sugar of the ordinary quality, 25 per 


quitos and a decrease in malaria, as well as an/ cent. ; textile fabrics of various kinds, from 10 to 


increase in the healthfulness of the district. 


reclaimed land could be devoted to gardening and | 


| salt, 15 per cent. ; 


The | 20 per cent.; yarn and thread, 10 per cent. ; 


boots and shoes, 20 per 


dairy purposes, before being utilised as sites for|cent.; clothing of various kinds, from 15 to 


mauufactories, and for shipping. 


considers that, for a capital outlay of 50 dols. per) cuits, butter, cheese, &c., 15 per cent. 


acre, or, say, 7 dols. per acre per annum for} 


capital charges, maintenance, and _ operation, 
the marshes could be rendered dry enough for 


agricultural purposes. In order to be effective the 
water-level should be kept at a depth of from 1} ft. 
to 5 ft. below the surface of the ground, and so 
afford aeration of the soil, and prevent the accumu- 
lation of rain-water in pools. Shallow ditches in 
marsh-land afford only temporary and uncertain 








relivf. Mr, Vermeule considers that, as a measure | 
fur enhancing the value of real estate on the up-| 
lans adjoining the marshes, the enterprise would | 
be worth much more than its cost, and the popu- | 
lation, manufacturing and commercial, which could 
be accommodated about the bay and harbour of 
New York would be greater than at present by 
ful!y one-fourth. 
THe Panama Cana. 

. he engineering committee of the Isthmian Canal 
C.:nmission have drawn up a report in which the 
construction of the canal on the sea-level is defi- 
nii-ly recommended, It has been found that, by 





Mr. Vermeule | 25 per cent. ; confectionery, 10 per cent. ; and bis- 


The 
average increase for machinery is 10 per cent., but 
special kinds of appliances which are at present 
much in demand, and which the Japanese are not 
manufacturing to any great extent, are only in- 
creased 5 per cent. Among these are arms and 
ammunition, philosophical instruments and appli- 
ances, electric light apparatus or instruments and 
parts thereof, implements and tools of farmers and 
mechanics and partsthereof. Metals (not manufac- 
tured into goods) have been increased 5 per cent., 
and so have the raw materials used in the chemical 
and dyeing industries ; and this amount should not 
materially affect the quantities imported, although 
in the total imports it will raise a considerable 
amount of revenue. As in all war taxes, luxuries 
are heavily taxed, while necessaries get off with 
small increases. As a matter of fact, however, the 
Japanese have few absolute necessaries which they 
cannot supply themselves, and their imports repre- 
sent demands which are not likely to be much 
affected by the increased taxes. We therefore do 
not think that the new tariff will materially affect 
the rate of increase of the foreign trade of Japan. 


THE RUNCORN TRANSPORTER BRIDGE. 


WE illustrate on page 449 the transporter bridge 
which the Arrol Bridge and Roof Company, of Glas- 
gow, have just completed at Runcorn, to the designs of 
Messrs. J. J. Webster and J. T. Wood. The idea of 
replacing an ordinary bridge by an aerial ferry of this 
character is not, of course, new, having been proposed 
some thirty years ago by Mr. Charles Smith, of Hartle- 
pool. A small one was erected at the Devil’s Dyke, 
near Brighton, a few years since, as an attraction for 
trippers, and large bridges on the same system have 
also been built over the Seine, at Rouen ; over the 
Nervion, in Spain; and at Bizerta, in Algiers. The 
object in each case has been to reduce the high capital 
expenditure inseparable from any other system of free- 
ing a navigable waterway. In the first instance the 
total expenditure, including Parliamentary expenses, 
has been 130,000/.; a high level bridge, with its ap- 
proaches, would have cost three times as much, and a 
subaqueous tunnel still more. 

The bridge has a clear span of 1090 ft. As shown 
by our illustrations prepared from photographs by 
Mr. W. H. Mack, Runcorn, the bridge is of the 
stiffened suspension type, the cables being 12 in. in 
diameter, built up of steel wire, having a tensile 
strength of 95 tons per square inch. These are 
anchored into solid rock at each abutment. The 
towers are 160 ft. high. The stiffening girders are 
18 ft. deep, and are spaced 33 ft. apart. They are 
braced together horizontally. Their lowest points are 
82 ft. above high-water level. Rails carried by these 
girders support the trolley, from which the car is 
suspended. The trolley is mounted on thirty-two 
wheels, and is 77 ft. long. It will be propelled by 
electro-motors, and will take 2} minutes to make the 
trip from bank to bank. The car suspended from 
this trolley will accommcdate 300 foot-passengers, in 
addition to four two-horse farmers’ wagons. The 
platform of this car is about 12 ft. above water-level. 
A small generating-station is provided on one bank, to 
supply the current needed for operating the trolley. 
Until the construction of this bridge there was none 
available for vehicular traffic between Warrington and 
the sea, though at Runcorn a footpath on the London 
and North-Western Railway Bridge was open for foot 
passengers. 








Prrsona..—The directors of the Lancashire and York- 
shire Railway Company have appointed Mr. D. C. 
Rattray, at present assistant engineer, to be chief engi- 
neer, in the place of Mr. W. B. Lap ig = te who has 
been appointed engineer-in-chief to the Midland Railway 
Company. Mr. A. Watson, resident engineer to the 
Lancashire and Yorkshire Railway at Bolton, has been 
appointed assistant engineer.—The Power Plant Construc- 
tion Company announce that they have transferred their 
offices from Warwick-court to 31-33, High Holborn, W.C. 





Tue Yarrow-Napier Petro. Boat.—The Press Com- 
mittee following the University Boat-Race of Saturday 
last were carried in a launch propelled by internal-com- 
bustion engines of the Napier pattern, and made by 
Messrs, Yarrow and Co., at their Poplar works. It was 
through the courtesy of Mr. Yarrow that Mr. 8. F. Edge 
was able to offer his little vessel to the committee. The 
boat is 60 ft. long by 7 ft. beam, and draws only 2 ft. of 
water. The engines are of the four-crank and four-stroke 
cycle type. They develop about 70 horse-power at 750 
revolutions per minute. The total weight of the pro- 
pelling machinery is 18 cwt., and the complete vessel dis- 

laces about 64 tons. The speed is 16 miles per hour. 
he petrol tank holds about {0 gallons, estimated to be 
enough for a run of 160 miles. 





Lincotn Inpustria CompaANres.—The meetings of 
two Lincoln industrial companies were held on Tuesda 
—the Lincoln Wagon and Engine Company, Limited, 
and Messrs. Robey and Co., Limited. The accounts of 
the first-named company showed a surplus of 12,770/. A 
final dividend of 74 per cent., making 10 per cent. for 
the sear, and a bonus of 3 per cent., were recommended 
on the old capital, and a dividend and bonus at the same 
rate on the new shares for the half-year from August 1. 
It was further recommended that 4780/. should be added 
to the reserve, making that fund 60,0002. (equal to the 
paid-up capital), and that 9777. be carri forward 
to the next account. Mr. W. T. Page, jun., the chair- 
man, referred, in sympathetic terms, to the death of Mr. 
H. Newsum, who wasone of the founders of the company, 
and for thirty years chairman. In 1902 the company 
increased its business by 31,000/.; in 1903 by over 45,0007. ; 
and in 1904 by 69,000/. The past year had not been a 
happy one for wagon companies at large, and it was all the 
more satisfactory to know that the Lincoln concern had 
heen able to obtain the same amount of net profit. At 
the meeting of Messrs. Rubey and Co., Limited, the 
chairman (Mr. F. Andrew) said that, in spite of trade 
depression, 1904 showed a material increase in the profits 
over the two previous years. This justified the forecast 
made by the directors in a previous report. The net 
divisible profit represented about 6 per cent. on tho 
capital, but the directors thought it prudent to place 

. to an account in which certain foreign assets had 
been written down. Dividends of 53. per share (free of 
income-tax) on both preference and ordinary shares were 
declared, 9000/. was added to the suspense account, and 





569/. was carried forward. 
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THE NEW PATENTS RULES, 1905. 
To THe Eprror or ENGINEERING. 

Srr,—Whilst ing through Paris I have had my 
attention drawn to a letter and counter-petition about 
the new Patents Rules, addressed to Lord Salisbury, and 
published in the Times of yesterday. 

On my return to town, if you are enough to afford 
me the opportunity, I shall be able to deal with the 
reasons which have moved signatories to oppose those 
who seek, with me, to secure such amendment of the 
Rules as will make them more consistent with the spirit 
of the Act, and less likely to operate unjustly 
discourage inventors and en ing manufacturers. 

Meanwhile may I, in a few hurriedly-penned lines, and 
pg a to memory, be allowed to say that the letter sent 
to Lord Salisbury with the counter-petition is misleading 
in several respects. 

1. Tt is not true, as suggested, that the signatories 
are exclusively fellow patent agents and my own clients. 
On the contrary, many of them are not even personally 
known to me, and many of those I do happen to know 
are not clients of mine. 

2. The suggestion that the provisions of the Act and 
Rules were not brought before the signatories will not 
bear investigation. 

3. The views of those patent agents who signed the 
memorial sent in by me cannot be ignored merely because 
they happen to be somewhat outnumbered by those who 
have seen fit to sign the counter-petition. 

I have no papers by me, but I think about forty regis- 
tered ts signed my memorial, and many of them 
are gentlemen of large experience. 

’ Your obedient servant, 
Paris, April 4. W. Liorp Wisz. 








SUCTION-PRODUCER GAS PLANTS. 
To THE Epitor oF ENGINEERING. 

Srr,—In your notice of my paper on ‘‘ Gas Power,” 
give on page 352 of your issue of March 17, please 

indly note that a —. ea with a suction-producer 
will rufii continuously with one-fifth of the maximum 
load, and not one-third, as you report. Also, if required, 
the engine can be made to run on an entirely light load, 
but at a sacrifice of efficiency. 

Ordinary producer and blast-furnace gas does not, 
save in v a far cases, average anything like 
150 British thei units per cubic foot. Producer-gas 
from bituminous coal will probably not average more 
than 130 British thermal units, and blast-furnace gas 
120 British thermal units. 

Yours very truly, 
Manchester, March 30, 1905, Frep. H. Bowman. 





AMERICAN Prerro._eumM.—The United States Geological 
Survey has collected information which shows a shifting 
of petroleum production from the east to the west of the 
Mississippi. In 1898 New York, Pennsylvania, West 
Ms one Ohio, and Indiana produced 94 per cent. of the 
total quantity of petroleum made available in the United 
States. In 1903 they produced only 55 per cent. In 
1904 the West took the lead for the first time, producing 
53 per cent., as inst only 47 per cent. produced by 
States east of the Mississippi. The total petroleum pro- 
duction of the United States last year was 119,000,000 
barrels, showing an increase of 19,000,000 barrels as com- 
pared with 1905. 


New DuruHam Coast Rattway.—A new line between 
Seaham and Hartlepool on the North-Eastern system 
was opened for traffic on Saturday, the 1st inst. The line 
has been constructed at a cost of over 300,000/., although 
its length is only about 94 miles. The new railway will pro- 
vide an altertiative route between Newcastle and Sunder- 
land, and the Hartlepools, Stockton, and Leeds; and 
thence to Liverpool and Manchester. The main object 
of the new line is, however, to develop the coal-field 

’ which it intersects. At present three new coal-fields are 
being opened up: the Dawdon Colliery at Seaham Har- 
bour, the Horden Colliery, and the ington Colliery. 
The promoters of each of the collieries intend to win coal 
from under the sea, and the new railway will skirt the 
coast the whole way, in some pa being as near the 
ocean as 20 yards. The route followed is a picturesque 
one. A viaduct at Hawthorn Dene, two miles from 
Seaham, consists of one s of 120 ft., and five smaller 
arches of 25 ft. span, at a height of 104 ft. from the bed 
of the stream. 








THE TELEPHONE IN THE Unttrep States.—The report 
of the American ee) Telephone and Leagan 
pany for 1904 states that the total revenue for the year 
was 18,546,659 dols., as compared with 16,545,632 dois. 
in 1903, showing an increase of 2,001,027 dols. last year. 
The net revenue for 1904 was 11,275,702 dols., as com- 


pared with 10,564,665 dols. in 1903, showing an increase | E. 


of 711,037 dols. The dividends paid for 1904 absorbed 
9,799,118 dols., as compared with 8,619,151 dols. in 1903, 
showing an increase of 1,179,966 dols. The allocation 
made to the reserve for 1904 was 149 dols., as com- 
pared with 728,140 dols. in 1993. he final balance 
carried forward from 1904 was 890,435 dols., as compared 
with 1,217,374 dols. carried forward from 1963. The total 
number of instruments in use at the close of 1904 was 
4,480, as com with 3,779,517 at the close of 1903. 
The number of nges and branch offices last year was 
4080, as compared with 3740 in 1903. The number of 
exchange stations is now 1,799,633—an increase of 274,466 
for the year. The total mi of wire owned by the 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal und Scotch Pig-Tron Warrant Markets.) 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and ll. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 lb. to 80 1b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 
Tin plates are per box of I.C. cokes. 


ContTracts.—Messrs. Goddard, Massey, and Warner, | great variety of work. Messrs. Becker and Co., 53, City- 
Limited, of Traffic-street, Nottingham, have secured a| road, London, E.C., exhibit eight machines, some of 
repeat order for a new headgear for the New Moss Col- | which are driven by electric motors, and are in motion. 
liery, Limited, of Audenshaw, near Manchester, and a| Messrs. David Barker and Sons, Bradford, Yorkshire, 
contract for the water-pumping machinery required for | exhibit two very convenient hand-feed drum sandpapering 
the Uxbridge Council. machines, each fitted with a patent method of attach- 
ing and tightening the paper. The arrangement 1s 
FurnisHine Tranes Exursttion.—Although the Ninth | very simple, and consists of a long wedge which fits 
Annual International Furnishing Trades’ Exhibition, | across the circumference of the drum, and holds one end 





m- | now open at the Royal Agricultural Hall, Islington, does|of the paper fast during the operation of winding. 


not contain a large amount of machinery, what there is | While being wound the paper is held against the drum 
represents very fairly the kind usually employed in the | by means of a flexible apes of wood, the necessary pres- 
various trades connected with furniture-making. Messrs. |sure on which is got by means of a wedge. When the 
Kirchner and Co., of 21, 23, and 25, Tabernacle-street, | drum bas completed one revolution, the loose end of the 

C., show a very handsome set of machines for planing ~— is secured by the same wedge that holds the other 
and thicknessing, mortising, tenoning, moulding, sawing, | end. The drum is turned by means of a lever tempo- 
&c., oRneeer errs omen conan. Messrs, | rarily fixed on the end of its spindle. The machine has 
Broom and Wade, Limited, High Wycombe, Bucks, who | a raising and lowering top, through a slot in which the 
rea enn arama aa gan eS and who | drum projects just sufficiently to touch the piece of wood 
manufactured the machinery which made theonly furniture | that is being operated upon. One of the two machines 
that received a gold medal at the World’s Fair, St. Louis, | has a drum 36 in. in diameter, and the other 24 in. in 
have seventeen exhibits, some of which are in motion. | diameter. Messrs. William Marshall and Sons, timber 
Among them are 4 single automatic slot-mortising ma-| merchants, 256, Old-street, London, E.C., have, just 
chine, in which the length of the slot- can be adjusted | op) the entrance, a very fine exhibit of timber. 
while the machine is running, and a new motion for alter- | There are in all 117 different kinds of wood on view, 
ing the stroke of the drill; a patent cross-cutting and | including some that are very uncommon, and it 1s not 
multiple-dowel hole-drilling machine for making seats, | often that one has the opportunity of seeing such 8 «!- 
square chairs, couches, &c.; and a horizontal dowel | lection. Any one interested in timber should try and 
hole-drilling machine with adjustable centres. The / see this exhibit. As far as the actual furniture in ['¢ 





compen last year was 4,671, showing an addition of 
712,147 miles for the year. 





other machines on view at this stand will execute ai Hall is concerned it is well worth a visit. 
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KRIEGER PETROL ELECTRIC MOTOR-CAR. 
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NorwithstaNpiInG the improvements which have 
been made in the manufacture of storage batteries, the 
electric motor-car is not—as yet, all events—an ideal 
car. The fault lies with the battery, not with the | 
electric motor ; and a number of enterprising firms feel 
& great reluctance in abandoning the latter, owing to | 
its great advantages, among which the doing away 
with change-speed and differential gear are perhaps 
the most important. These’ advantages, and the 
difficulties which still surround the use of storage 
batteries, have led some manufacturers tocouple a 
dynaiuo to the petrol motor, and to employ the electric 
current generated for driving the car. Among the 
firms who have made attempts in this direction may 
be mentioned Messrs. Pieper and Jenatzy, in whose 
cars tle small current generating set was supplemented 
by a storage battery which only supplied current to 
aid the car in mastering a steep gradient. The battery 





being resorted to in exceptional cases only, its size 
coulk! be maintained within narrow limits. These | 
attempts have met with -indifferent results so far, the | 
parti: failure being due mainly to the battery. | 
M. Mildé, a well-known French automobile con- 


Struc! , uses the battery as the normal source of 
enerc,. The battery in M. Mildé’s design is larger 
than ‘/,at used by Pieper and Jenatzy, while the gene- | 
ratin, set is smaller, and is used mostly to Pe | 
the tery, either on the road or during stoppages. 
Ocea ionally it serves as an adjunct to the Spaney 
‘vavy gradients. The Compagnie Parisienne des 
*s Electriques Krieger simply use a dynamo 
by a petrol motor, without any auxiliary bat- 


over 
Voit 
driy 





tery for the supply of power, The motor runs under 
a constant load, the speed of the vehicle varying 
according to the gradients; the car is light for the 
power available, the mean speed is comparatively high, 
and on a level, for a speed equal to that of another car 
fitted with batteries, it requires much less power than 
the latter. For gradients, its lighter weight is a great 
advantage. 

The petrol motor works constantly at. full power, 
and drives a dynamo which is designed to run at 
constant speed and power, but at variable voltage 
and current; the motors are coupled in parallel or 
in series, and work at constant power but variable 
—_ driving the two rear wheels, whith are in- 

ependent of each other. The sides of the chdssis 
and the back, front, and cross-pieces are of p 
steel. The chdssis (see Figs. 1 to 3) is carried on 
the wheels by five springs—two in front and three in 
the rear; one of the latter is placed transversely. 
The leading axle has ball-bearings. The driving axle 
is of nickel steel. The motors are suspended at the 
end of the transverse spring above referred to, and 
drive pinions which gear in toothed wheels fastened 
to the hubs of the rear wheels. The frame is of the 
following principal dimensions :— 

Length outside scroll irons ... 
t. eeee eae 
Distance between wheels at 

read : 


3.85 m. (12 ft. 74 in.) 
0.80 ,, (314 in.) 
2.60 ,, (8 ft. 6} in.) 


t me oe Sts Ro ceed 
Width outside hubs... SA os en Oe ot 
Weight ... ah ites ... About 1 ton 





The petrol motor is carried on an under-frame 
built of tubes. It has four cylinders, with mechanically 
operated valves and magneto ignition, and develops 
20 horse-power at 1200 revolutions. It drives by an 
elastic coupling the armature of the generator, which 
acts asa fly-wheel. The dynamo is fitted directly to the 
chéssis, which it helps to stiffen, and is contained in an 
aluminium casing. The electric portion of the car has 
been designed with a view to permit the running of the 
petrol motor at constant | and speed, while main- 
taining a constant load on the generator whatever be 
the variation in the resisting torque, and, conse- 
quently, the current absorbed os the electric motors. 
(he power given out by the dynamo being the pro- 
duct of the voltage and of the current, in order 
to maintain the power constant, notwithstanding the 
variations in the current, the electromotive force has 
to be varied automatically, in inverse proportion to 
the current. In order to vary the electromotive force 
without varying the speed of the dynamo or displac- 
ing the brushes—which latter means would have in- 
volved complications—the only practical way was to 
regulate the excitation of the field. To secure this 
object, a differential compound winding has been 
adopted, a few demagnetising turns in series with the 
armature opposing the shunt-coils. The field is also 
independently excited by a small battery, weighing 
55 lb., assisting the shunt current. This is but of 
secondary importance, and requires no more super- 
vision than the batteries for ignition carried by a 
large number of cars; it serves to meet certain 
contingencies when the exciting current fails, as may 
happen with shunt windings when sudden and heavy 
overloads cause a fall of potential difference at the 
terminals. In order to vary within certain limits the 
demagnetising effect, and thence the extent of regula- 
tion, the demagnetising winding is shunted bya very 
low resistance, regulated by the driver. When parti- 
cularly heavy gradients have to be mastered, which 
would involve current consumptions beyond the limits 
of regulation, a switch serves to couple the motors in 
series. Another means to reduce the speed of the 
electric set would be to reduce the power of the 
explosion motor by throttling the inlet of explosive 
mixture. This would have the desired effect, inas- 
much as, should the throttling reach a value such 
that the output of the dynamo was only equal to the 
losses in the circuit, the electric motors and the driving 
wheels would cease running, although the engine es | 
dynamo continued working. The re-starting of the 
car would be thus most simple, as it would be 
effected solely by a slight increase in speed of the ex- 
plosion motor; the latter does not require the action 
of a starting-handle. 

By reference to Figs. 2 and 3, it will be seen 
that the controller V is fitted to a cross-stay; the 
speed changes and the coupling of the motors in series 
or in parallel are obtained by the lever B. This lever 
cau take five positions, corresponding to backward 
running, starting the explosion motor, the zero posi- 
tion, and coupling of the electric motors for heavy 
gradients and for normal running. The lever marked 
A works a powerful differential brake. On the steering- 
wheel are two hand-levers; one, C, governs the 
throttling of the mixture inlet, and enables the s 
on a level to be varied between 10 and 75 kilometres 
(6.25 and 46.6° miles) per hour. The other lever, D, 
acts on the shunt of the demagnetising winding, 
and insures an easy starting of the electric set, to- 
gether with eo ny wre of power. between the 
petrol motor and the dynamo by varying theeuto- 
regulation of the set. By acting on the 1 P the 
driver can first disconnect the motors and then short- 
circuit them progressively on the resistances R, 
this having the effect of bringing the car to rest. The 
pedal Q works the mechanical brake, and enables a 
slowing down of the car. 

The small battery above referred to also serves for 
starting the car, and replaces the starting-handle 
generally used in motor-cars. It is constantly being 
charged by the dynamo. For starting the engine, the 
lever B is plac at the neutral notch, and a plug 
is inserted in a contact in the dashboard. The lever 
is then turned back to the starting notch, when 
the battery effects the starting of the petrol motor by 
running the dynamo coupled to it as an electric motor. 
As soon as the latter commences running, and the 
battery takes current from the dynamo, the lever is 
turned back to the neutral notch. To start the car, 
the lever is placed in the fourth notch, when both 
motors are coupled in series. By placing the lever 
in the fifth notch the car attains its normal speed. 
On placing the lever in the fourth notch, the hand- 
lever D (shunt resistance) is pushed right. forward ; 
when the car is running, it is shifted to the most 
favourable position for the efficient working of the 
petrol motor. 

The dashboard is fitted with a voltmeter and an 
ammeter, which guide the driver in the regulation 
of the electric motors for obtaining the maximum 
power. A voltmeter is also provided, connected with 
the battery. The pressure of the exhaust gases is 
utilised for supplying the explosion motor and all 
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bearings with lubrication The brushes of the dynamo 
and electric motors — require occasional inspection. 
The radiator contains the water-tank, and has a large 
cooling surface. A fan is in the rear of the radiator, 
and the water circulation is by a thermo-syphon. 

The petrol consumption amounts to 20 litres per 
100 kilometres (7 gallons per 100 miles). We are in- 
formed that trials have shown the efficiency to be 
80 per cent. between the petrol motor shaft and the 
rim of the driving wheels; this efficiency is main- 
tained for a long period, seeing that the wear of elec- 
trical machinery is less than that of mechanical de- 
vices. The explosion motor works more economically 
than those on ordinary cars, as it runs constantly at 
full power. 

The firm build also a military truck fitted with an 
electric search-light, supplied by the dynamo when the 
truck is at a standstill. The type exhibited in Paris 
in December last carried a search-light which was 
supplied with a 100-ampere current, and gave very 
satisfactory results. 








INDUSTRIAL NOTES. 

Tue problem of the unemployed is still unsolved ; 
but who can venture to say that it is unsolvable? In 
striving to solve it mere theoretical raving about it 
brings us no nearer to a conclusion, though it may 
stimulate investigation, and lead to some temporary 
expedients for the relief of the sorely distressed. The 
Socialists play off this question as their trump card, 
to show that present conditions conduce to periods of 
non-employment ; and they urge that the only remedy 
is State employment for everybody, the State alone 
being employer, distributor, banker, and all the rest. 
State insolvency is not thought of as possible under 
their system of government, nor, indeed, is any lack 
of plentiful provision for the feeding, clothing, and 
housing of all the le. The efforts during the past 
winter to deal with the distress in London and West 
Ham, outside what is deemed the London area, as 
represented by the Mansion House Committee, did 
much as a palliative. Money was collected and spent ; 
but the problem is still unsolved. The efforts to find 
employment were partially successful ; but, alas! how 
few were provided with work out of the many thou- 
sands who, it was alleged, were clamouring for em- 
ployment instead of for charity. Some useful work 
was done for the London County Counvil and for the 
several borough councils; and the expenditure, in so 
far as it was for local work, has to be met by the 
ratepayers. But there must be a limit to this 
kind of expenditure. The rates are increasing, the 
indebtedness of local bodies is accumulating, and 
the financial ability of the mass of the ratepayers is 
decreasing. The expenditure in the half-year ending 
Michaelmas, 1904—the last return issued—shows an 
increase of 87,652/,, or at the rate of 2.9 per cent. 
In the autumn of 1904 and the winter of 1905 the 
increase will be greater, for larger expenditure was 
needful in most of the chief centres of industry in 
both England and Wales. 

The expenditure in London for indoor maintenance 
and outdoor relief was, of course, higher than in any 
other county: the cost worked out at 2s. 113d. per 
head of the entire population within the area; in 
the previous half-year it was exactly 3s., so that 3d. 
woul seem to have been saved by increase of rating 

roperty. But Middlesex as a county stood only at 

s. 29d. per head of population. Now all this ex- 
penditure is sup to be for the relief of the 
unfit—the aged, the blind, and the maimed ; for the 
maintenance of children unable to care for themselves, 
and those disabled or temporarily distressed. No one 

rudges relief in real necessitous cases, therefore the 
numbers of those who cannot work must be deducted 
from the list of unemployed, though the cost falls upon 
the same ratepayers, But in the category of paupers 
appears the term “ able-bodied,” meaning, we presume, 
Pe temporarily in receipt of poor-law reliet, 

The unemployed proper are those who can work and 
are willing to work ; there is also a section able to work 
but who will not work, except under stress of circum- 
stances. The latter may be left out for the present. 
It is undeniably sad to see or hear of able-bodied men, 
capable of working, and willing to work, yet finding 
none, while their families are in a state of privation or 
semi-starvation. Of these, many thousands are cared 
for by their trade unions, the out-of-work of which 
at least keeps the wolf from the door. ere it not 
for this help the ranks of the real and worthy unem- 
ployed would be far fuller than they are. But many 
unions do not make this provision ; in point of fact, 
none of the labourers’ unions do, These are mostly 
fighting unions, with no thrift or provident benefits 
—only strike pay. 

But what of the loafers and street-corner men, and 
those who prefer begging from street to street rather 
than do any honourable work? Yet they do work, 
tramping about, sometimes in cold and rain. But regular 
work they will not accept, or, if they do, they get tired 
of it in a few days. How are we todeal with this class? 
They must be dealt with, for they are a social danger. 


.|men who know what life and. labour means. 








One of the agencies suggested for dealing with the 
unemployed question is the establishment of bureaux 
in all the chief industrial centres, as part and parcel 
of the duty of the local authority. These have not 
been over successful in this country. It is said that 
in Germany they are wonderfully useful, and in a 
lesser degree in France, Holland, and other countries. 
One reason for this is that in England the trade union 
acts asa kind of labour bureau for the members of 
the particular union, whereas in Continental countries 
such agencies would be suspected of socialism or 

litical propagandism. There is no such fear here. 
But, as a rule, working men do not like the bureau 
system. One reason for this may be that the earlier 
bureaux were instituted to supply non-union labour in 
cases of strikes. This was some forty years ago. The 
organisers issued a weekly paper on these lines. Apart 
from this, men regard such agencies as little better 
than servants’ registries. It is often a matter of 
prejudice, but it takes effect. That labour bureaux 
could do avast amount of good is undeniable. Wants 
could be supplied, especially as regards unorgan- 
ised and casual labour. There are plenty in the 
latter class of men and women who do not want a 
regular place ; they, for reasons of their own, prefer 

d jobs, and will acquit themselves fairly well in 
the sphere to which they are used. On the other 
hand, there is a section of these who might well be 
classed as loafers, for they are unreliable as regards 
time and work. The whole problem of the organisa- 
tion of labour on a perfectly fair basis is well worthy of 
attention, strict inquiry, and close aareeeee by 

flere 

amateur ‘‘ experts,” as some regard themselves, will 
notdo, Employers and workmen, some local officials, 
some practical economists, if possible without fads, 
might find out a way to make labour bureaux uni- 
formly successful. 





The presentation of a piece of plate and a purse of 
1750/. to ‘‘ Mabon,” the popular Member of Parlia- 
ment and leader of the Welsh miners, is an event of 
no small importance in the labour world and in poli- 
tical circles. Mr. William Abraham, M.P., is a 
Radical politician and labour leader; but the sub- 
scribers to the fund were of all classes and sections. 
Tory and Liberal, Radical and Socialist, old and new 
trade unionists alike, contributed to the fund. A 
few years ago such a combination and correlation of 
forces could scarcely have existed. It is said of him: 
—‘* His influence has always been exercised for peace, 
o—— not peace at any price ; and he has, no doubt, 
saved the Principality from many a coal war.” At 
times he has had his difficulties, but his tact and good 
nature have saved the situation. In addition to being 
the South Wales Miners’ leader, and a Member of 
Parliament, he is a lay preacher in the Calvinistic 
Methodist body. Lord Tredegar was prevented from 
taking the chair at the presentation, but Sir John 
T. D. Llewellyn presided, aud the presentation was 
made by Sir Alfred Thomas, M.P., the official leader 
of the Welsh Parliamentary Party. At that function 
it was suggested that the county borough of Cardiff 
should bestow its freedom upon the honourable mem- 
ber. The Mayor of Cardiff, who is a Conservative in 

litics, cordially concurred in the proposal, and 
doubtless the Corporation will agree to confer this 
undoubted distinction at no distant date. This wide 
recognition of the thirty years’ work of ‘‘ Mabon” is not 
only a great compliment to him personally, but it is 
an honour to labour generally. Last year Cardiff 
chose for its ys a working man, and an aspirant to 
a seat in the House of Commons. By hearty and 
sympathetic co-operation his year of office passed 
without a hitch. All these things show that the 
trend of capital and labour is towards peace—towards 
conciliation and arbitration to avoid strikes and lock- 
outs. 





It was thought by many that Mr. Burt’s visit to 
South Africa was with the avowed object of studying 
the Chinese labour ie on the spot, and that he 
would probably make some kind of formal report on 
the subject. As a matter of fact, the honourable member 
went on a visit to some of his own family, and for 
reasons of health, and then, incidentally as it were, 
examine into the conditions of labour generally in 
the Transvaal, including the Chinese importation, to 
which he was and is opposed. On his return he was 
beseiged with questions as to labour in the mines, and 
the treatment of the imported Chinese. It appears 
that Mr. Burt spoke favourably as to the treatment 
of the coolies, and by some this was regarded as a 
change of view, as an endorsement of the mine-owners’ 
policy. This, however, is not the case, for he is 
still o to such imported labour. But this did not 
deter him from expressing the opinion that the Chinese 
are well treated. It appears, from the latest avail- 
able data, that the number of Chinese imported was 
34,343. There have been 23 deaths and five repatria- 
tions, so that on March 20 the net total was 34,315. 
Mr. Burt is not at all decided as to the necessity 
or otherwise of Chinese labour, but he is emphatic in 











declaring that white labour was idle, and that white 
men could and do work in the mines with favourable 
results. 





The Amalgamated Engineers’ report states that the 
total membership at date was 96,338—a gain of 416 in 
the month. Of these, 5302 were on donation benefit, 
2482 on sick benefit, and 4897 on superannuation 
allowance. This is a total of 12,68] maintained by 
the union funds. Trade, it is said, appears to be still 
on the mend, especially on the Clyde and North-East 
Coast, where the members are taking steps to obtain 
the restoration of the ls. per week reduction submitted 
to about two years ago. The trade fund levy and the 

t to the Russians on strike were approved, very 
ew being against. As to the latter, some objected to 
it, others suggested that the amount should be larger. 
The levies = for the March quarter amounted to 
2s. 9d. per member, including, amongst others, Is, 
for the superannuation fund, 6d. each for the benevo- 
lent and trade funds, and 4d. for the federation of 
trades. The votes of the members are being taken for 
rejoining the Federation of the Engineering and Allied 
Trades, the council apparently favouring the proposal 
to rejoin. The members are asked to vote ls. levy for 
the Parliamentary Representation Fund for this year 
only, in view of the general election, which cannot be 
far distant. The smiths’ section of the society on the 
North-East Coast -are, together with the Associated 
Blacksmiths, resisting a proposed reduction in wages ; 
the society is giving its full support., A 6d. levy 
is being voted for the contingent fund, as the money 
is wanted for the smiths’ dispute on the North-East 
Coast. The annual council meeting for the revision of 
rules and general business will be held in Cardiff early 
in July ; the nomination of delegates has to reach the 
office not later than April 13, for the votes to be 
taken in due time. 





The consideration of the Trade Disputes Bill makes 
but slow progress in committee. There is no closure 
there, pl there is no end of opportunities for amend- 
ments to the Bill. The Labour members on the com- 
mittee are few in comparison with the total, and the per- 
sistent opponents of the measure have all the chances 
in their hands. Nevertheless, it may be possible for 
some sound provisions to emerge at the final stage, and 
for the Bill, when reported, be of some real service. 
Even then there is the possibility of its being wrecked 
on the third reading, though that is scarcely likely 
after the large majority on the second reading 


The sudden strike of tramway men at Gateshead has 
had a sequel which the men little expected. Their places 
were soon filled up, and the men anticipated strike pay 
from the union. This the union refused. They asked 
for a delegate to visit the town and try to arrange 
matters. The delegate told them that if they had sent 
for him earlier, something might have been done ; but 
if the society took the matter up now and endorsed 
their conduct, it might involve litigation, and the 
union might be held liable for damages. All he could 
now do was to try and get them reinstated. But it 
was too late, all the places being filled. The Tramway 
Company’s manager states that the men were better 
paid than those of any other tramway company or 
corporation in the kingdom. 





A great combination is being negotiated in the gal- 
vanised iron trade, some 150 manufacturers, repre- 
senting works in all gin of the country, met together 
in London to consult and agree upon a basis. It is 
proposed to prevent over-production, to regulate the 
market, and keep up prices, If this be the only or 
main object, the remark will be made: “If workmen 
try to do such oo they are denounced ; but where 
is the difference ?” It is quite right for men in the same 
trade to act together for the mutual protection of their 
interests; but a'trade union isa trade union by whatever 
name it may be called. 





The iron and steel trades in the Lancashire districts 
continue rather quiet, though the turn for the better 
is well maintained. Business on the Manchester 
Change was of little moment last week, though the 
order : 20,000 tons of East Coast hematite attracted 
some attention ; but the hopes seem more fixed upon 
foundry material, which of late has unduly increased 
in stocks. Finished iron of the better kinds is 
described as steady in price. The engineering trades 
have improved somewhat; the textile machinery 
branches are now said to be steady. On the whole 
the prospects are hopeful, both in these and the v.rious 
allied branches of the iron and steel-using industries; 
but the recovery is extremely slow in most sections. 





only 


The Midlands market at Birmingham was Rr 
hi 


moderately attended last week, but there was 


more animation than of late, though it was, as 1 were, 
on the eve of the quarterly meetings. The: ben 
)ron- 


posted on ’Change a notice to the effect tha: 
workers’ wages would be increased by 24 per cv::t. 02 
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the rate for puddling, making the current rate 8s. 6d. 
per ton; mill-men’s wages to be advanced in a like 
proportion. The new rates begin on and from Monday, 
the 3rd instant, and continue until June 3. The 
wages scale for the Midlands is at present in abeyance, 
pending the fnal decision as to revision; but it is 
agreed that in the meantime rates of wages shall 
follow the North of England scale, which is practically 
on the same basis as that which for so long a period has 
determined the relative rates of those two governing 
districts. “The Midland men have now got back the 
3d. which they lost in January last. Singularly 
enough, this advance in wages gave a steadying effect 
to the matket rather than the reverse. This indicates 
that trade is improving. Best finished iron is in 
request. 





The Free Trade Liberal Association of Victoria, 
Australia, has invited the Member for Battersea to 
lecture throughout the Commonwealth on the fiscal 
question, but he has declined. The difficulty would 
have been in the fact that the Labour leader in the 
Commonwealth, who was fora short time Premier, has 
cast in his lot with the Preferentialists, against whom 
the British working-class leaders pronounced in rather 
strong terms some time ago. On this question Mr. 
Burns says :—‘‘All the best minds and the most distin- 
guished statesmen, everyone of the Labour members, 
leaders, and officials, are against Mr. Chamberlain in 
the old country.” 








STEAM-ENGINE RESEARCH.* 

First Report to the Steam-Engine Research Committee. 
By Professor Davip 8. Capper, Member, of London. 
(Concluded from page 427.) 

Serres If.—Unsacketep TRIALS. 

In this series, of which detailed results are given in 
Table XIV. (page 459), the indicator diagrams show 
much the same features as have been noticed on the 
jacketed series, The reduction of pressure through the 
inlet valve was in general more on the unjacketed than 
on the jacketed series. The maximum drop on any of the 
trials occurred in the A A series. On the A Ay, trial at 
200 revolutions, the difference between the inlet-valve 
pressure and the admission pressure was 19.7 lb., corre- 
sponding to a difference of temperature of 25.6 deg. Fahr. 
On the A A, trial at 250 revolutions, at which the pres- 
sure at the boiler side of the inlet valve was 48.9, the 
pressure at admission was 37, corresponding to a differ- 
ence in temperature of 17.3 deg. Fahr. ‘The effect of 
wire-drawing through the valve is not apparent on the 
admission line of the lower speed trials ; but, as the speed 
increases, the admission from being practically a straight 
line parallel to the base slopes down considerably, and at 
the same time the cut-off becomes more and more rounded 
instead of being sharp and distinct. . 

The only other trials upon which any considerable re- 
duction occurred between the. pressure at the back of the 
inlet valve and admission ee were at the highest 
speeds of the C C (that is, the 315 deg. Fahr. unjacketed), 
and D D (that is, the 350 deg. Fabr. unjacketed) series. 
On the C C; trial—namely, the trial at 150 revolutions and 
315 deg. Fahr.—there was a drop of 7 lb. pressure and 
5 deg. Fabr. in temperature between steam-pipe and 
admission. On the DD, trial—that is, the trial at 50 
revolutions and 350 deg. Fahr.—the corresponding pres- 
sures were 160.5 lb. in the steam-pipe and 143.5 Ib. in the 
steam-chest—a drop of 17 Ib. pressure and 9 deg. Fahr. 
in temperature. This is the trial showing the maximum 
difference in the D D series. 

Expansion.—With a constant ratio of expansion and 
varying initial pressure and s , the same effect is 
produced as was noticed in the jacketed trials. 

Table VIL., annexed, gives the temperature ranges and 
difference for the unjacketed trials. 


CoMPARISON OF JACKETED AND UNJACKETED SERIES. 

Condensation during Admission and Re-Evaporation 
during Expansion.—Table VIII., annexed, columns 1 
and 2, give the dryness fractions for the whole of the 
trials for both series measured in the usual way, as the 
ratio between the steam measured upon the indicator 
cards up to cut-off and release, and the measured con- 
densed discharge from the exhaust. As before stated, 
this lutter quantity, including as it does all leakage, will 
not give a true measure of the weight of steam and 
moi:‘ure in the cylinder at cut-off. If the leakage for 
the known conditions of each tr.al be taken from the 
leakage curve, a new ratio can be found by calculatior 
rom the leakage area diagram, which will represent the 
real iryness fraction for the steam actually present in 
the cylinder at cut-off. The values of this actual dryness 


fraction for each trial are given in columns 3 and 4 of 
Table VIII, It will be seen that the leakage correction 
thus .pplied materially affects the estimate of condensa- 
sion during admission. Similarly, the dryness fraction 


at release, measured in the usual way as a fraction of the 
conccnsed exhaust, is given in column 2, while its true 
rativ. after allowing for leakage, is given in column 4 
of the same table. 

!. show the re-evaporation during expansion, columns 5 





_ Paper read before the Institution of Mechanical 
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TaBLE VII.—U»jacketed Trials. Range of Temperature. 
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abs. abs 
A A; 38 19 263 224 39 12 51 
BB, 55 32 286 253 33 41 74 
cc 98 50 326 46 63 1l4 
DD, 143 C6 354 298 56 386 142 
A Ao 36 18 260 221 39 9 48 
B Bo 55 29 286 247 | 39 35 7 
CCe2 90 45 320 274 46 62 108 
DD. 142 62 354 294 60 82 142 
A As 36 17.5 260 220 40 8 48 
B Bs 54 26 285 242 43 30 73 
CC 99 43 327 271 56 59 115 
DDs 141 60 353 292 61 £0 l4l 
AA, 39 17.5 265 220 45 8 53 
B By 54 25 285 239 46 27 73 
CO, 90 49 | 320 | 267/ 58 55 103 
DD, 123 53 346 284 62 72 134 
| 
AAs 9 17 |. «(265 218 47 6 53 
B Bs 56 24 288 237 5L 25 76 
C C5 &9 36 319 260 59 48 107 
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Steam Present 38 
in Cylinder as Dryness Fraction of Steam a4 
Fraction of Present in Cylinder, if 85 
Measured Ex- Measured Exhaust be Se 
haust, Neglecting Corrected for Leakage. 25 
eaks. Pe 
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Trial. eroes 783 
% & 5 ag 2 
, 2 3 2 8 ~~ 
= & p Ses | BGS 
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° = 7 me ones! SSP 
3 3 3 2 (-#noee £ 
1. 2. 3. 4 5. 6 
A 0.76 0.92 0.94 1.11 1.0: 0.92 
Ay 0.83 0.97 0.94 1,10 1.03 0 92 
As 0.87 1.00 C.93 1.07 1.04 0.90 
Ay 0.85 1.00 0.89 1.05 1.03 0.87 
As | 0.81 0.95 0.85 0.99 0.97 0.82 
B, 0.90 0.99 1.16 12 0.98 1.03 
Bo 0.8 0.91 0.88 098 0.93 0.84 
Bs (.83 0.96 0.88 1.63 0.98 0.84 
By 0.82 0.97 0.86 1.02 0.99 0.82 
Bs 0.83 0.94 0.87 0.93 0.95 0.83 
C; 0.71 0.84 0.82 0.95 0.86 0.78 
Ce 0.79 0.91 0.85 0 98 0.93 0.81 
C; | 0.80 0.88 0.84 0.92 0.89 0.81 
C4 0.83 0.90 0.87 0.95 0.92 0.82 
Cs 0.82 0.88 0.85 0.91 0.89 0 80 
D; 0.82 0.89 0.96 1.02 0.92 0.91 
Do 0.80 0.85 0.86 092 0.86 0.83 
Ds 0.85 0.90 0.90 0.95 0.91 0.85 
Dy | 0.84 0.86 0.88 0.99 0.87 0.83 
Ai, 0.46 0.60 0.53 0.68 0.64 0.52 
AA» 0.54 0.70 0.58 0.75 0.73 0.57 
AA; | 0.60 | 075 0.64 0.80 0.74 0.62 
AA, 0.77 | O91 0.82 0.97 0.96 0.79 
AA; 0.71 | 0.84 0.74 0.87 0.87 0.73 
BB, | 0.49 | 0.64 0.56 | 0.72 0.67 0.55 
BB. | 0.61 | 0.74 0.65 0.79 0.76 0.64 
BB; | 0.63 | 0.76 0.66 0.81 0.78 0.65 
BB, 0.67 0.81 0.70 084 0.80 0.68 
BB; 0.71 0.84 0.74 0.86 0.85 0.72 
CC; 0.52 0.66 0.59 0.73 0.66 0.58 
CCy 0.63 0.74 0.68 0.79 0.76 0.66 
CC; | 0.68 0.80 0.71 0.84 0.81 0.70 
CC, 0.73 0.81 0.76 0.85 0.83 0.74 
CCs 0.72 0.81 0.74 0.83 0.81 0.72 
DD, 0.63 0.69 0.72 0.78 0.69 0.70 
DD» 0.68 0.78 073 0.84 0.79 0.71 
DD, 0.74 0.80 0.78 0.85 0.81 0.75 
0.74 0.82 0.76 0.85 0 81 0.74 


DD, 


and 6 have been added. The former gives the percentage 
of the whole weight of mixed steam and water which 
would have been present in the cylinder at release as 
steam if no leakage had taken place between cut-off and 
release, while column 6 gives the dryness fraction which 
would have resulted from an adiabatic expansion of the 
mixture present at cut-off. The difference between the 
values in columns 5 and 6, stated as a percentage of the 
steam and water actually in the cylinder at release, 
gives an approximately accurate determination of the 

uantity of steam which has been formed by re-evaporation 
docieg expansion. It must therefore @ measure of 
the erative action of the cylinder walls. It will be 
seen that in several instances the steam is not only dry, 
but superheated at rel Such superheating only 





takes place on the jacketed trials, and there is strong 





internal evidence to show that in the most marked case— 








that of B,—there was superheating throughout the stroke. 
In such a case the leakage of the valves is very greatly 
reduced, and the values calculated from the leakage 
curves can no longer be relied on, From the curves of 
variation of the dryness fraction given in Fig. 37, on the 
next page, it appears probable that the valve-leakage on 
trial B,, if it existed at all, was very small; in such a 
case the values of the dryness fraction calculated without 
leakage, as given in columns 1 and 2 of Table VIII., re- 


present much more closely the actual facts than the values. 


in columns 3 and 4 of that table. The superheating at 
admission in trials A,, A», As, and A, has already been 
dealt with. Figs. 38 and 39, on the next page, show the 
values of the corrected dryness fraction at release, and 
the difference between the values in 4 and 5 has been 
shown hatched, the intercept between the two curves 
representing leakage up to ll expressed as a percent- 
age of the steam and water in the cylinder for each trial. 

e values have been plotted for both varying speeds and 
varying pressures. It will be noticed that as the leakage 
per hour when the engine is running is appreciably con- 
stant for all speeds, the leakage, pa beh as a percent- 
age of the mixture present in the cylinder diminishes 
with speed for any pressure, and increases with pressure 
for any speed. It will also be seen that the dryness frac- 
tions for jacketed and unjacketed trials converge towards 
one another both with increase of temperature and in- 
crease of speed. 

In Fig. 37, on the next page, is shown at a glance the dry- 
ness fraction at cut-off and release for all the trials plot 
horizontally on a scale of revolutions and vertically on a 
scale of pressures. It will again be seen that in both 
directions the dryness fractions for jacketed and un- 
jacketed trials converge towards one another and towards 
unity. The dryness fractions at cut-off and release also 
clearly converge towards one another in both directions. 
There is only one marked divergence from a straight line 
throughout the observations—namely, for both fractions 
for the B, (245 deg. Fahr., 50 revolutions, jacketed) trial. 
If the leakage correction for this trial be omitted, the 
fractions would, as shown, fall upon the proper straight 
lines. This was the trial when wire-drawing and, there- 
fore initial superheating was a maximum, and thus the 
deduction already drawn, that in such a case leakage will 
be reduced or eliminated, is confirmed in a very interest- 
ing and instructive way. 

Regenerative Action of Cylinder Walls.—The area of 
walls and clearance surface of the cylinder up to cut-off is 
1.355 square feet, and up to the end of the stroke is 2.6 
square feet. To cover the surface up to cut-off with a film of 
moisture 0.001 in. thick would therefore require 0.0072 Ib. 
of water. At the end of the stroke a similiar film would 
weigh 0.0136 lb. Bearing these quantities in mind, an 
estimate of the thickness of the film of dew formed by 
—~ ~eareee during admission on each trial could be 
made, 

Tables IX. (below) and X. (page 457) give, first, 
the weight of steam condensed during admission, and, 
second, the net re-evaporation during expansion, after 
correcting for leakage. 

Table XI. (page 457) gives approximately the corre- 
sponding average rate of interchange of heat in lb, deg. 

ahr. units per square foot of surface per minute, between 
the steam and the admission surfaces, and between the 
total cylinder surface and the steam during expansion. 

1, Condensation during Admission.—Table IX. shows 
that, excepting those trials at lowest s where wire- 
drawing through the stop-valve has modified the results, the 
total condensation up to cut-off increases with increased 
pressure and temperature of admission. As the cut-off 
was constant, condensation therefore increases with the 
difference between the temperature of admission and 
exhaust. This difference of temperature is sensibly the 
same for the jacketed and unjacketed series, yet the con- 
densation increases with increase of temperature in a 
much higher ratio on jacketed than on the unjacketed 
trials. Forexample, on the jacketed trials at 200 revolu- 
tions the condensation at 350 deg. Fahr. initial tempera- 
ture is ten times the condensation at 248 deg. Fahr. 
initial temperature, while on the unjacketed trials at the 
same - the condensation at 350 deg. Fahr. is only 
twice that at 245 deg. Fahr. On theother hand, thecon- 
densation on the unjacketed trial at 200 revolutions and 
245 deg. Fahr. initial temperature is ten times that for the 
jacketed trial at the same temperature and speed, while 
at 258 revolutions and 350 deg. Fahr. temperature the 


TaBLE IX.—Condensation on Cylinder Walls. 


$F 3 Steam Condensed during Admission in Pounds 
£ & per 10C0 Strokes. 
Aa S | 
* 3 | 
ef ¢€ 
a  & Jacketed Series. Unjacketed Series. 
Admis- { A. B. Cc. dD. AA. BB.' CO. DD. 
sion | 245 280 815 350 245 280 316 350 
Temp. \laeg. F deg. F deg. F deg. F deg. F deg. F deg. F deg. F 
1 50 | 0.40 0 5.7 1.6 | 8.6 12.38 | 18.0 16.0 
2 100 | 0.45 | 0.88 4.0 60 63 | 80 115 126 
$| 150'048/17 | 42, 48/48 | 68 | 938 98 
4 200 0.90 Ld 3.5 46 | 186) 654 /| 7.0 9.1 
5 250 U.91 | 2.0 3.7 e» 2.9 | 4.5 | 5.8 


condensation without jackets is only twice that with 
jackets at the same temperature and speed. These facts 
ear Out the conclusion arrived at below from a considera- 
tion of the variation of initial condensation expressed as 
a percentage of the steam entering the cylinder, that the 
losses due to condensation on the cylinder walls of un- 
jacketed engines diminished with increased initial pres- 
sure and temperature for a given ratio of expansion 
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CURVES SHOWING VARIATION OF DRYNESS FRACTION AND TOTAL LEAKAGE 
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ethiciont as regards initial condensation. 

2. Total C ion during Admission.—This de- 
creases with inerease of speed throughout the unjacketed 
Serics of trials, with the single exception of the trial at 


200 revolutions and 245 deg. Fahr. initial temperature. | 


This trial has already been noted as one which was 
































but on the two lower temperature series the opposite is the - 
case—the total condensation increasing with . This | condensation expressed as a percentage of the steam 
apparent anomaly is probably largely See to the fact that | entering the beg does not increase with the total con- 
eengheut these two last-named series the weight of |densation. The total condensation on these series is, 
steam entering the cylinder is comparatively oni, and | moreover, so small that the heat transference is at a 
increases rapidly with speed, so that, as shown later, the | comparatively low rate, so that increase of speed does 
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not affect the result to the same extent as where larger 
weights of steam are in question. It is noticeable that 
the actugl rate of heat transference asshown in Table XT. 
(page 457) increases regularly with speed and with tempe- 
rature. The weight of steam entering the cylinder, as 
shown in Table XII., increases with speed (with one or 
two exceptions) during the 245 deg. and 280 deg. Fahr. 
jacketed series, but decreases with aoe in all other cases 
except those already noted as anomalous. 

3. Rate of Interchange of Heat between Steam and Cy- 
linder Walis.—Table XI. gives the rate of interchange of 
heat from steam to cylinder walls during admission, and 
from walls to steam during expansion. It will be 
noticed that the rate of interchange of heat from the 
steam to the walls on the unjacketed trials approximates 
to twice that on the jacketed trials. This corresponds to 
the greater depth to which the cyclical temperature varia- 
tion penetrates when the mean temperature of the cylin- 
der walls is lowered by the absence of jackets. This has 
previously been pointed out by Messrs. Donkin, Callen- 
dar, and Nicolson, and other observers, but is here quan- 
titatively analysed for the first time, as far as the reporter 
is aware. 

4. Re-evuporation during Expansion.—During expan- 
sion the total weight of steam evaporated, including that 
liquefied by expansion, has a maximum value of about 
3.5 lb. per 1000 strokes. It is important to realise that 
this maximum appears to be sensibly the same on both 
jacketed and unjacketed trials. Generally the evapora- 
tion without jackets is greater than with jackets, showing 
that the regenerative action of the cylinder walls during 
expansion is not appreciably helped by jacketing. During 
expansion there is not time for the higher mean tempera- 
ture of the walls when jacketed to influence the evapora- 
tion by conduction. When the cylinder is unjacketed, 
there 1s a much larger weight of condensed moisture to 
draw from than when jacketed, and it will be noticed 
that the evaporation on the jacketed trials in many cases 
approximates to the total condensation, so that no large 
increase could be looked for ; while on the unjacketed 
trials this is only the case on the higher speed trials. Yet 
in neither series does the evaporation appear to vary at all 
closely with the condensation, though there are some 
indications of such a tendency. 

Further, the mean rate of heat transmission from the 
walls to the moisture is in all cases extremely low com- 

red with the rate of transmission in the reverse direction 

uring admission, so that it seems difficult to believe that 
the limit of evaporation is in any case reached, even 
though it be assumed that the evaporation takes place 
chiefly towards the end of expansion, so that the actual 
rate is much higher than the mean. 

It appears clear, therefore, that the jackets have little, 
if any, influence upon evaporation during expansion, and 
that under the conditions under which these trials were 
carried out the regenerative action of the walls is quite as 
high without jackets as with them, even at the low speeds 
where the jacketed engine is largely more economical than 
the unjacketed. 

Influence of Ratio of Steam in Jackets to Steam through 
Cylinders upon Condensation and Re-evaporation. — 
Fifthly, from columns 19, 20, and 22 of Table XIII. it 
will be seen that the ratio of thermal units through the 
jackets to the thermal units passed through the cylinder 
varies between very wide limits. For example, on the 
trial at 245 deg. Fahr. temperature and 50 revolutions 
the value of this ratio was 0.724, while on the trial at 
356 deg. Fahr. temperature and 200 revolutions it was 
0.042. The reporter has sought in vain for any indication, 
either in the condensation, re-evaporation, or the heat 
consumption, that this variation has any influence which 
can be reduced to law. The former of these trials has 
condensation on the walls equal to 0.40 1b. per 1000 strokes, 
as compared with 0.45 Ib. on the 245 deg. Fahr. 100 revo- 
lutions trial. The re-evaporation in the first is less than 
the last, being 0.71, as against 1.2 for the 245 deg. Fahr. 
100-revolution trial ; while the efficiency ratio, excluding 
the jacket steam, is 0.486, as compared with 0.625 for the 
245 deg. Fahr. 100-revolution trial. Any indication of 
influence, therefore, is inthe contrary direction to what 
would be expected. The variation is in the direction in 
which variation would have been expected from the rela- 
tive conditions of the two trials, without arding 
jackets at all. The same in a less degree is true of all the 
variations in jacket steam throughout the trials. Any 
excessive number of thermal units absorbed in the jackets, 
however, as, for example, is the case with the A, and A; 
trials (at 245 deg. Fahr., 50 and 150 revolutions) coincide, 
with an abnormal total consumption of heat per indicated 
horse-power per minute. 

Ratio of Steam Present in the Cylinder at Cut-off to 
Total Steam and Moisture ; Dryness Fraction.—The rela- 
tionship between initial condensation and the steam 
passing through the cylinder can best be studied by 
examining the variations of the complement—the dryness 
fraction. This can best be seen by comparing the tem- 
perature-entropy diagrams for the whole series, 

Temperature-Entropy Diagrams. — Entropy - tempera- 
ture diagrams have been drawn for all the trials, and 
have been superimposed in tv’o series—the one set show- 
ing variation with increase of speed, the other with in- 
crease of initial a on On these latter necessary cor- 
rections for leakage have been made. So as to make 
them comparable with diagrams drawn without allowance 
for leakage, they have been } wy for 1 Ib. of total ex- 
haust condensation water. e leakage has then been 
deducted at cut-off and release, so that, after deducting 
the enclosed area, the entropy of the steam measured on 
the indicator diagram compared with the entropy up to 
the edge of the enclosed leakage area represents the real 
or corrected dryness fraction. To express with scientific 
accuracy the actual entropy temperature changes it would 
be more correct to plot the diagram upon a new scale, in 





which the entropy of the steam, after deducting leakage, 
was the unit. Such a diagram would not, however, so 
clearly show the effect of allowance or non-allowance for 
leakage in altering the relationship between steam and 
moisture in the cylinder. ? 

Comparing first the superimposed diagrams for con- 
stant temperature and varying speeds, and for conveni- 
ence dealing with the unjacketed series first, at the 
lowest pressure—namely, the A A series—it will be noted 
that the expansion lines of the entropy diagrams are 
roughly parallel to one another, and that the proportion 
of steam present both at cut-off and at release increases 
in a regular sequence with the speed, with the exception 
of the A Ay, trial, which is exceptional. In the BB 
series the same uniform and regular increase in the dry- 
ness fraction occurs without exception throughout the 
whole series. The 100-revolution trial, however, shows 
deviation from parallelism to the other trials on the ex- 
pansion curve. The condensation is less, and the re- 
evaporation more, than the relative speed would indi- 
cate. In both the above series the improvement in the 
dryness fraction due to increase of 8 diminishes as 
speed increases, the curves for the higher speeds closin 
up upon one another. In the CC series this is stil 
more marked, the expansion curves for the three higher 
speeds being almost identical, so that at 150 revolutions 

r minute, and at an admission temperature of 315 deg. 

‘ahr., the effect of speed upon the dryness fraction bot 
at cut-off and release is practically reduced to zero. On 
the DD series this point is still further emphasised at 
100 and 150 revolutions (the admission temperature being 
350 deg. Fahr.), the speed seems to have no further effect 
in increasing the dryness fractions at cut-off and release. 

Turning to the jacketed series, on the A series of 
trials at lowest pressure (the mean admission tempera- 
ture for all the trials being about 245 deg. Fahr.), the 
effect of the jackets is at once apparent, all the expan- 
tion lines being brought closer to the theoretical satura- 
tion curve. All the trials seem to show closely the same 
results as regards percentage initial condensation ; the 
jackets have therefore produced, in the lowest pressure 
series, the same result of closing-up trials at different 
speeds upon one another that was shown on the unjacketed 
series in the highest pressure series, and at the same time 
all the trials have Som brought closer to the ideal of 
maximum dryness fraction. 

On the B series of trials the jackets have so far affected 
the result that percentage initial condensation seems to 
depend no longer upon speed, but upon the minor acci- 
dental conditions under which the trials are run. The 
variations in dryness fraction are smaller than those of the 
unjacketed series previously referred to. With regard to 
the C trials the same remarks may be made, and so also 
with regard to the D series at the highest pressure. All 
the trials show very nearly the same percentage of initial 
condensation. The jackets, therefore, have so far influ- 
enced the result as practically to eliminate, except at the 
lowest speeds and pressures, the effect of speed upon 
percentage initial condensation. 

If the diagrams for the corresponding jacketed and un- 
jacketed trials be compared, one or two points of import- 
ance are apparent. Generally the expansion curve on 
the temperature-entropy diagram for the unjacketed trial 
is very closely parallel to that of its jacketed counterpart, 
showing graphically what has already been noted—that 
re-evaporation during expansion is as great on the un- 
jacketed as on the jacketed trial. In some cases it is 
greater on the unjacketed trial. It will be noticed also 
that as the speed increases for any pressure the diagram 
for the unjacketed trial closes up upon its jacketed 
counterpart, until at the higher pressure of any speed 
the two come comparatively close to one another. In 
no instance, however, does the unjacketed diagram reach 
the jacketed diagram at the speed or pressure included 
within the range of the trials until the jacket steam has 
been added to the steam passing through the cylinder. 

Further, a comparison of the diagrams accentuates the 
fact, already referred to, that both total condensation and 
dryness fraction generally increase with increase of ad- 
mission pressure and temperature for a given speed on 
the unjacketed trials. This does not at first sight appear 
logical : 

Referring to Tables VI. and VII. (pages 427 (ante) and 
455), however, a probable explanation becomes apparent. 
Due to the constant ratio of expansion the range of tem- 
perature between cut-off and release does not increase in 
anything like the same ratio as the increase of initial tem- 
perature. Taking the 50-revolution series, the range of 
temperatures during expansion on the lowest pressure 
pee og AAj—is 39 deg. Fahr.; on the second pres- 
sure trial, BB,, 33 deg. Fahr.; on the third, CC), 46 deg. 
Fabr. ; and on the fourth, DD,, 56 deg. Fabr. 

This increase in range is accompanied by a very much 
larger increase in the difference between release and 
exhaust temperatures. Following the trials in the same 
order, on the AA, trial the drop from release to exhaust 
is 12 deg. Fahr., on the BB, 41 deg. Fahr., on the CC, 
68 deg. Fahr., and on the DD, 86 deg. Fahr. The tem- 
ee at which the cylinder walls and end surfaces are 

ry will be lower than the temperature of release, but 
will rise as the temperature of release rises; and it may be 
assumed upon — evidence that the surfaces, after 
once becoming dry, are not reduced in temperature to any 
hang © arenes extent. If this be true, the range of variation 
in the temperature of these surfaces will not increase in 
anything like the same ratio as that in which admission 
temperature is increased. At the lower pressure trials, 
therefore, especially at the lower speeds, the cylinder 
walls and end surfaces will not me dry nearly so 
quickly nor so early in the return stroke as on the higher 
= pressure trials, even if they become entirely dry 
at all. 

A further explanation is to be found in the fact, to which 





reference has already been made, that the higher the 
admission pressure the larger is the weight of steam 
admitted per square foot of surface. On referring again 
toTable XII. (page 457), where the weight of steam present 
per 1000 strokes on the respective trials is given, it wil! be 
noted that on any speed series the weight of steam per 
1000 strokes increases in a nearly constant ratio ; so t)at 
if the maximum limit of condensation is reached in any 
given case, the dryness fraction for any higher pressure 
must, of necessity, increase in proportion to the increase 
of weight of steam admitted per square foot of surface, 
The ratio of increase of the dryness fraction for a given 
rise of pressure will be affected by the speed ; and on 
comparing the different speed series, very interesting 
information is obtained bearing upon the pregnant sug- 
“wry thrown out by Messrs. Callendar and Nicolson, 

n the jacketed series, as the whole phenomena of con- 
densation are modified by the raised mean temperature of 
the cylinder metal and walle, the relative effect of im- 
proved dryness fraction due to increased temperature at 
admission will be diminished, and it is therefore found 
that on the diagrams for the jacketed series the dryness 
fraction tends to vary much less and less regularly than in 
the unjacketed series, and the variation at the higher 
speeds is in many cases in the reverse direction. 

Range of temperature has, therefore, a larger effect 
upon the initial condensation, as the other conditions 
have been brought closer into equilibrium by the intro. 
duction of an artificially raised surface temperature, and 
causes reduction in the dryness fraction instead of the 
increase shown where the other governing conditions are 
more variable and more soumntel 

As the speed increases, and the ranges of temperature 
during expansion at the various pressures close up to one 
another, the difference between release temperature and 
exhaust becomes less than at the lower speeds. Added to 
this, the time during which condensation and cooling can 
take place is reduced, and the resulting benefit is shown 
most markedly in those cases which at the slow speeds 
were worst—namely, on the low-pressure trials. 

At the highest speeds, therefore, the difference due to 
the higher critical dry temperature will be diminished, 
and the indirect benefit upon initial condensation tends 
to be neutralised and swamped by the larger benefit from 
increased speed which is shared in common. 

To show the re-evaporation during expansion, the adia- 
batic for the mixture of steam and moisture present at 
cut-off has been drawn upon each temperature-entropy 
diagram, and the projection of the toe of the diagram 
beyond this adiabatic line will represent the re-evapora- 
tion due to regenerative action of the cylinder walls. At 
the higher speeds of the jacketed trials an interesting 

int is incidentally shown. There is a general tendency 

or the dryness fraction at cut-off for the individual trials 

of any speed series to follow an adiabatic curve, so that 
the dryness fraction for intermediate trials of the series 
can be very closely predicted from that found at either 
extremity of the range of pressure by drawing an adiabatic 
curve for the given proportions of steam and water 
through that extremity. 

On Figs. 21 to 30 (pages 424 and 425 ante) the leakage 
deduction has been plotted on the temperature-entropy 
diagram, showing the effect of this necessary allowance on 
the dryness fractions at cut-off and release. 

Diagrams of Steam Consumption: Willans Lines, &:c.— 
In Fig. 40 (page 456) will be found curves in which the 
ordinates represent pounds of steam used in the cylinder 
per hour, the abscisse representing revolutions per minute. 
The full lines represent for each pressure series the total 
measured steam-consumption per hour when jacketed. 
The dot-and-dash lines represent the corresponding con- 
sumption, including jacket steam, and the dash lines 
represent in corresponding units the consumption when 
unjacketed. These diagrams simply confirm the results 
obtained by Mr. Willans in his classical experiments, and 
graphically show how the weight of condensed steam 
increases as the mean pressure—that is to say, as the 
work done in the cylinder increases. In the present case, 
including the jacket steam, these diagrams show that at 
the higher pressures and temperatures the consumption 
of the jacketed engine is as large as the unjacketed, even 
at the lower speeds. An approximate thermal unit scale 
has also been added showing the comparison on a direct 
heat basis. Figs. 41 and 42 (pages 456 and 457) give the 
corresponding values of steam and heat units consumed 
on an effective pressure base. 

Fig. 43 (page 457) shows the total weight of steam per 
hour and the British thermal units per minute consumed 
by the engine on a horse-power base. 

General Conclusions.—It is dangerous to draw con 
clusions of too general and sweeping a character from 
experiments upon one type of engine under one set 
of conditions; but it may fairly be claimed that the 
ground covered by this report has never previously Leen 
surveyed with an engine showing more consistent and 
definite results, nor under conditions which enabled so 
detailed an analysis of the results to be made. It may 
therefore be anticipated with some confidence that the 
definite indications shown by the results form a real con- 
tribution to the present knowledge of the phenomena 
accompanying condensation and re-evaporation in an 
engine cylinder under given conditions of jacketing. 
The points which have been elucidated may be sum- 
marised as follows:— : 

Firstly, leakage through the slide-valve—to the imyvrt- 
ance of which Messrs. Callendar and Nicolson have drawn 
attention—has been quantitatively determined under de- 
fined conditions, and has been shown to be nearly inde- 

ndent of speed of sliding surface and proportion:! to 

ifference of pressure between the two sides of the valve. 
Further, it has been shown that the assumption that the 
leakage is inversely as the overlap of the valve is at least 
in the main well founded ; and, further, that with well- 
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| | 

















TABLE XIV. SERIES II.—UNJACKETED TRIALS. 
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fitted valves the leakage may amount to over 20 per cent. 
of the steam entering the cylinder, and is rarely less than 
4 per cent. 

Secondly, it has been shown that for an unjacketed 
engine with a given ratio of expansion initial condensa- 
tion, expressed as a percentage of the steam in the 
cylinder, diminishes with increase of initial temperature, 
while the total condensation per stroke increases with 
such temperature increase. 

This, though suggested by Messrs. Callendar and 
Nicolson’s researches, has never previously been demon- 
strated with clearness ; as if leakage is not allowed for, 
the results are obscured, and even reversed, and the con- 
clusions arrived at without leakage allowance are there- 
fore unreliable. 

liirdly, it appears from the results here obtained that 
the re-evaporation for a given ratio of expansion i3 as 
great, and sometimes greater, without jackets than with 
them. This shows very clearly that the regenerative 
action of the cylinder walls with a given ratio of expan- 
me is largely independent of their mean temperature. 

No quantitative analysis of re-evaporation is possible 
wh re eakage is not taken into account, as without the 
ner — > owance results would be largely illusory. 
show the temperature when for any speed of revolution 
wita @ given rate of expansion the jackets will become 

nnecessary or wasteful. If the heat units per indicated 
= ak ap per minute required by the unjacketed engine 

TF ea speed of the series be plotted either on an initial 
P “Sure or @ mean effective pressure base, the points for 
_ speed will be found to lie on four curves, which 

“come closer and closer to one another as the speed 





it is possible from the results obtained to | 


increases, and all converge to a point as pressure or tem- 

| perature increases. If the heat consumption for the 
| jacketed series be likewise plotted, it will be found that 
|the points for the different s s at each pressure lie 
|irregularly round a point, their exact position being 
| determined by the accidentally slight variations of the 
| conditions of each trial. A fair curve through the means 
| of these points will lie below the corresponding curves for 
the unjacketed trials; but if the heat absorbed in the 
| jackets beincluded, the resultant curvecuts the unjacketed 
| curves at points which for each s: indicate the tem- 
| perature and pressure at which the jackets cease to be 
|economical. Such curves are shown on Figs. 44 and 45 
|(page 457). It will be seen that the full black line, 
| which is the resultant mean for the jacketed trials, cuts 
| both the 250 and the 200-revolution unjacketed curves 
| within the temperatures and pressures included within 
| the scope of the present experiments, and the tempera- 
tures and pressures where the 150, 100, and even the 
50-revolution curves would cut can very closely be pre- 
| time when an exact determination of this point for a given 
oe and ratio of expansion has been diagrammatically 
| shown. 

In conclusion, the reporter wishes to thank most cor- 
dially the assistants who have so generously and ungrud- 
| ingly spared neither time nor thought in helping him 

in the arduous work of these tri extending over six 
| Years, and in working out and co-ordinating the results. 

ithout their aid the work and the re would have 
been impossible. To Professor Waynforth especially 


fommg are due for many excellent and fruitful sugges- | 


tions, for ungrudging assistance in carrying out the trials, 





dicted. As far as the reporter is aware, this is the first | 


| 
| 


and looking over, correcting, and criticising the proofs ; 
and to Mr. W. Mason for the care, thought, and origi- 
nality he showed in carrying out the reporter’s sugges- 
tions with rd to the leakage trials and in devising the 
empirical leakage-anes diagrams. The work done by the 
late Mr. James, whose untimely death has delayed the 
roduction of this report, and_has been a very serious 
on was admirably reliable. To Mr. Kiernan, as well 
as many of the reporter’s students, thanks are also due. 


APPENDIX I. 


Report to the Steam-Engine Research Committee on 
Previous Progressive Speed and Pressure Trials. 
By Professor Davip 8S. CappEr. 

(March 11, 1896.) 

So far as the writer has been able to discover, after an 
extended search through French, German, Englisb, and 
American records, only three series of steam-engine ex- 
periments have been carried out at progressive speeds and 
pressures. j 

Peabody.—In the first series, Professor C. H. Peabody 
experimented in 1834-5" with a single-cylinder non-con- 
densing engine of the Harris-Corliss type at the Massa- 
chusetts Institute of Technology. The cylinder was 8 in. 
in diameter, with a 24-in. stroke. The boiler pressure 
was kept nominally constant throughout at 70 lb. per 
square inch above atmosphere. But in the several trials 
variations occurred between 68 lb. and 75 Ib. per square 
inch. The cut-off varied from 1.29 to 14.8 per cent. of 

* American Society of Mechanical Engineers, vol, vii., 
page 328, 
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the stroke. The speeds adopted were 23, 31, 36, 49, and 
50 revolutions per minute. Each trial lasted about 
14 hours, and the water per indicated horse-power per 
hour was measured: and compared with that shown upon 
the indicator diagrams. 

Denton and .Jacobus,—In 1888 Professors J. E. Denton 
and D. 8. Jacobus made a more elaborate series of 
trials* of a simple non-condensing engine, with cylinder 
17 in. in diameter and a 30-in. stroke. The engine was 
built to drive one of the air-compressors of the Rand 
Drill Company. Trials were run at 9, 11, 13, 17, 25, 60, 
64, and 88 revolutions per minute, with a boiler pressure 
of 90 Ib. square inch above atmosphere. The cut-off 
was not kept constant, but varied from one-eighth to 
half stroke. 

A further series of trials with varying pressures was run 
at a constant speed of 60 revolutions per minute, the 
pressures being 90 lb., 60 lb., and 30 lb. per square inch 
above atmosphere, and the cut-off varying from 5 per cent. 
to full stroke. The lowest consumption obtained was 
27 lb. of water per brake horse-power hour, and the 
highest 39 lb. per brake horse-power hour. 

either of the above series strictly furnishes examples 
of progressive speed and pressure trials with only one 
element varying at a time; and in neither case could 
condensing trials be made. 

Willans.—The trials of the late Mr. Willans cover very 
fully the field of the committee’s proposed investigations. 
In 1887-88 non-condensing trialst were made with both 
simple and compound engines of the Willans type in- 
dicating up to 45 horse-power. Trials were made at 400, 
200, and 100 to 120 revolutions per minute with the simple 
engine, and at pressures of 50 1b., 70 1b., 90 lb., and 1101b. 
per square inch above atmosphere. With the compound 
engine trials were likewise run at each of the above 
speeds, and at pressures of 90 lb, 110 Ib., and 130 1b. per 
square inch above atmosphere. The ratio of expansion, 
however, was altered for different pressures, and varied 
from 2.174 to 4.8 expansions. 

In 1891-2 a much more extended series of condensin 
trials} at different speeds was made with a compoun 
engine. The speeds chosen were 400, 300, 200, and 100 
revolutions per minute, with pressures of 180 Ib. to 35 Ib. 
per square inch above atmosphere. Sets of experiments 
with yearn posuere at each speed were carried out 
with each of the following expansions :—5, 10, 12.36, and 
15.55, But the only series which was nearly complete— 
that is, where trials at nearly all pressures were made for 
each speed—was with five expansions, the pressures bein 
130 Ib., 100 Ib., 80 1b., 60 Ib., and 35 Ib. per square inc 
above atmosphere. The observations made were very 
complete, but no measurement of brake horse-power was 
attempted. 

The proposed trials of the committee, therefore, will 
cover much the same ground as those of Mr. Willans, but 
at lower speeds. They will, however, be made with a 
different type of engine ; the cut-off should be kept con- 
stant throughout the whole of the experiments, condens- 
ing and non-condensing; and all results should be 
measu as a function of effective power,$ so as to 
eliminate the serious uncertainty which attaches to indi- 
cator readings. 


APPENDIX II. 
Main Dimensions of High-Pressure Valves, dc. 


Steam-ports ... re .. in. by 6} in. 
Exhaust-port ae Be: ae, ye 
Two expansion-plates jot Each 2, in. wide 
Throw of main-valve eccentric ... 2} in. 
Throw of expansion - valve ec- 

centric ae Bh 08 Bee A 
Angle of advance of main-valve 

eccentric .:. aa oe ” 30 deg. 
Angle of advance of expansion- 

valve eccentric... oa se 90 ,, 
Length of connecting-rod ofengine 3 ft. 104 in. 

we pies oe 14in. 


Stroke of engine 








COOLGARDIE WATER SUPPLY. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 28, Sir Guilford L. 
Molesworth, K.C.I.E., President, in the chair, the title 
of the paper read was “‘Coolgardie Water Supply,” by 
C. 8S. R. Palmer, M. Inst. C.E. The following is an 
abstract of the paper: — 

The elevated tract of country situated in the interior of 
Western Australia, and known comprehensively as the 
Coolgardie Gold-fields, is exceedingly arid, fresh water 
being unobtainable naturally, and only in small quantities 
by conservation, while condensed water is very expensive. 


* Soa Society of Mechanical Engineers, vol. x., 

+ Institution of Civil Engineers, 1888, vol. xciii., p. 128. 

t Institution of Civil Engineers, 1893, vol. cxiv., 2. 

§ In actual working it \vas' found that at the lowest 
8 and pressures the effective horse-power was so 
small that differences in lubrication of the brake-blocks, 
&c., made a relatively large difference in the power. 
Moreover, on some of these trials the large fly-wheel, 
which was disconnected, was found slightly to have 
touched the end of the shaft at one nee so that the 
brake horse-power was affected. The brake horse-power 
on these trials, therefore, has been omitted. After 
careful consideration and examination of the iminary 
trials it was evident that at the lowest powers the specially 
calibrated indicators were giving records wilh wae 
more reliable than those of the brake and spring balances, 
and it was therefore decided to express results in terms 
of indicated instead of brake horse-power. 


The first real impetus to the progress of the colony was 
— by the discovery of gold at Coo! ie in 1892, and 

reafter not only mining, but also the agricultural and 
pastoral industries rapidly increased ; and it was realised 
that help given to the first-mentioned must also aid the 
latter. expenditure was first incurred on small 
local water-supply works, but without commensurate 
results, and the Government decided on a comprehensive 
scheme of construction. 

After inquiry into alternatives, it was recommended 
that the Sark deoull consist or a storage reservoir in the 
Darling ranges (capacity, 4600 million gallons; enough for 
two a supply and loss), a 30-in. pipe to carry thence 
5 million gallons daily, a series of pumping stations along 
the pipe-line, and service reservoirs at various centres ; 
the estimated cost of these works being 2,500,000/. 

Parliament having approved the project and provided 
funds, an English commission - engineers was ap- 
pointed to report on the proposals and advise on the de- 
sign of the pipes, &c. Work was started soon after 
receipt of their report, which generally confirmed the 
original outline px ml Five years afterwards, in 
January, 1903, the works were formally opened, and they 
have supplied water continuously since. 

he reservoir dam, or weir, is built across the Helena 
River, the height of the crest above river-bed being 
110 ft.; and the storage is sufficient to provide two years’ 
consumption and loss. The catchment area is 569 square 
miles, but the rainfall is comparatively small, and the 
off-flow low. The author details the rainfall and off-flow, 
and argues from the figures that percentage estimates are 
liable to mislead in some cases. The reservoir basin is 
described as badly crossed by volcanic dykes ; but these 
are water-tght, as the small loss from the reservoir 
proves. Analyses are given of the water stored ; they 
show it to be of good quality, but rather high in ammonia 
—higher at the reservoir than after the journey through 
350 miles of pipe to the gold-fields. The surplus or flood 
waters over the whole length of the dam, thus form- 
ing probably the highest overflow weir constructed ; and, 
so far, no damage has occurred. 
fissure was found in the rock foundations of the 
dam when opened up, necessitating excavation to 90 ft. 
below bed-level. The fissure was then bored into, and 
the water-tightness of the material was tested before con- 
creting commenced. The author describes the section of 
the weir, the water-cushion, the valve towers and the 
draw-off arrangements, and he states that the whole have 
acted satisfactorily, and that the rainfall has proved 
ample to satisfy the requirements. 

The dam is built of concrete, and as nothing but stone 
was available locally, a branch line of railway, 44 miles 
long, was built to convey cement, sand, &c. Water for 
the works and for the workmen was obtained by con- 
structing a subsidiary weir up-stream, and the small reser- 
voir (20 million gallons capacity) thus formed, with its 
overflow channel and flume, dealt with all but a few 
extreme floods, thereby facilitating work on the main 
dam, The cement used was very carefully tested, not 
only to insure none but good material being used, but 
also, as the source of supply was so far distant, to ascer- 
tain what local treatment would render good such cement 
as heated excessively when setting. The results of 
analyses and of tests of tensile strength, fineness, and 
heating are detailed, and attention is drawn to excep- 
tional behaviour. 

The sand was all washed before use, the stone was 
quarried and broken locally; raw materials deposited 
near the mixer were worked down as much as ible 
by gravity, and the mixture was similarly helped in 
transport to the weir. Excavation of foundations was 
carried on night and day, an electric installation fur- 
nishing light. Theconcrete was spread and rammed by 

and, bond being broken and plums introduced for 

ter cohesion and shearing resistance between layers. 
The concrete was built between timber frames, the mix- 
ture next the boards being worked smooth with straight 
spades to save rendering. 

The English commissioners before mentioned were 
asked to report specially regarding the pipes; and the 
points remitted and the information furnished to them 
are stated by the author. The commissioners recom- 
mended that of the pi three-fourths should be riveted 
and one-fourth welded, that expansion joints should be 
used, and the pipes be laid above ground. Tenders were 
invited accordingly, but permitting of alternative offers, 
and in the result a new form of pipe—the locking-bar 
pipe—was accepted, being cheaper than welded pipe 
and, ery oy or strength, than riveted pipe. The 
saving on the estimate enabled thicker pipes to be used ; 
and the danger of undetected “= g from riveted pipes 
being removed, the main was laid below ground with 
ordinary lead joints. Analyses are furnished of the soils 
along the pipe-line. For reasons given, the protective 
coating consisted of one part of asphalte and one part of 
coal-tar. The leakage from the main, both when first 
filled and also in regular working, was found to be small. 
Drawings and explanations are furnished of valves, 
specials, and special works connected with the main. 

The author next describes the locking-bar pipe, giving 
the relative weights and strength of steel required for 
plates and bars to obtain uniform strength ; and he sup- 
ports his opinion by the results of tests. He also explains 
the method of manufacturing and coating the pipes. 
Careful tests having shown that machine-caulked joints 
should prove more uniform than hand-work, a machine 
patented locally was employed, and this, together with 
the method of its use, is explained. When work was 
in full ovine, as much as 35 miles of pipe per month were 
caulked with seven machines, at a cost no greater than 
that of hand-work, and with small resulting leakage. The 





sequence and method of the operations of laying and 
charging the main are described. No bursts occurred, 





but six cases occurred of pipes being cut through by the 
combined action of sand and water. 

The friction head allowed for in the power calculations 
was for oety pips, and adding natural head the tota| lift 
was calculated to be 2655 ft.; but to provide for identical 
oy aged sets, 2700 ft , in four lifts of 450 ft. and four of 

t., was arranged for. Results of tests of actual fric. 
tion head made on laying the main are given ; aloo the 
working and reserve power, the cost of the machinery, 
the tests provided in the contract, and the results ob. 
tained. 

These reservoirs are of concrete, and consist of six of 
1 million gallons each for pump suction, two of 4 million 
gallons for regulation of flow in the main, and one of 
1 million, one of 2 million, and one of 12 million gallons 
for service purposes. Drawings are given typical of al] 
but the last, which is of se te design. Its concrete 
lining is thin, unbacked, and built in sections, with ex- 
pansion joints filled with bitumen between sections. A 
grillage of barbed wire in each section keeps it intact, and 
the joints are easily caulked when necessary. Normal 
sand being too expensive, a fine loamy sand was used for 
the concrete of the large service reservoir, with good 
results. The original scheme did not provide for reticu- 
lation of townships, but this was eventually carried out 
at as Kalgoorlie, Boulder, and the Kalgoorlie 
mining belt. A telephone line, 380 miles long, connects 
head-quarters, the pumping-stations, and the service and 
regulating reservoirs with each other. 

he author, who succeeded the late Mr. ©. Y. 
O’Connor, M. Inst. C.E., was responsible for half the 
work. The original estimate, deducting the cost of work 
not carried out, amounted to 2,435,000/., and the actual 
cost to 2,660,000/., the excess being fully accounted for 
by the extra expenditure in providing high-duty pumping 
machinery. Details of the cost are furnished. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 25th ult., the steel screw cargo 
steamer. Ebernburg, built by the Flensburg Shipbuilding 
Company for the German Steam Navigation Company 
‘**Hansa,” of Bremen, proceeded from the yard of the 
builders on her official trial trip. The vessel is built to 
British Lloyd’s 100 A1 spar-deck rule, possesses a carry- 
ing capacity of fully 6100 tons, and has the following 
th co Bo | over all, 402 ft.; length between 

rpendiculars, 387 ft. 6in.; breadth, extreme, 51 ft. 9 in.; 
on. moulded, 27 ft.6in. After conclusion of the trials, 
which off in every way most satisfactorily, the 
ship continued her course—under the command of Captain 
Cellerich—through the Kaiser Wilhelm Canal towards 
Bremen, from where she will proceed on her first voyage 
to La Plata. 


H.M.S. Chelmer returned to Southampton on Tuesday 
last, the 28th inst., from the Clyde, where she has carried 
out her official s and radius of action trials. She is 
the second vessel to complete her trials out of the fifteen 
similar ships ordered under the Navy Programme of 
1903-4. The Chelmer is a twin-screw torpedo-boat de- 
stroyer of the 254-knot River class. Length, 225 ft.; 
beam, 23 ft. 10} in.; displacement, 550 to 600 tons ; indi- 
cated horse-power, 7500 to 8000. She was ordered from 
Messrs. John I. Thornycroft and Co., Limited, on Nov- 
ember 24, 1903, and was built at their Chiswick yard, 
and has now returned to their Southampton works to 
receive her sea stores and equipment, and for examina- 
tion before handing over iodo Naval authorities. 


On Friday, the 31st ult., Messrs. Napier and Miller, 
Limited, launched from their shipbuilding yard at Yoker, 
two dle steamers, the Olaf and Charles Lamb, for 
the London County Council, for plying on the Thames. 
The following are the painaigal dimensions :—130 ft. 
by 18 ft. Gin. by 7 ft. Lower saloons are fitted for- 
ward and aft, an — is ss total carrying og 
for 500 passengers, with s seats, as on the tops 
of tramcars. “ The vessels = fitted with steam steer- 
ing - gear, electric lighting, and steam heating - pipes. 
The engines, by Messrs. Scott’s Shipbuilding and En- 
gineering Company, Limited, Greenock, have compoun 
diagonal cylinders, 16 in. and 31 in. in diameter, with @ 
36 in. stroke, steam being supplied 4 one cylindrical 
boiler working at 109 1b. pressure. The vessels are to 
attain as of 13 miles per hour. The firm have other 
eight similar vessels for the London County Council on 
hand, all in a forward condition. 


There was launched at Linthouse on Saturday, the Ist 
inst., by Messrs. Alex. Stephen and Sons, Limited, 4 
steamer for the fruit trade of Messrs. Elders and Fyffes 
(Shipping), Limited, between the West Indies and Man- 
chester. e vessel has a length of 378 ft. by 46 ft. beam 
and 32 ft. 6 in. in depth, with a gross tonnage of about 
4000 tons. She has accommodation for a number of pas- 
sengers in a la saloon-house on deck, with saloon, 
smoking-room, ‘ee. Her principal feature is the hold 
storage of 200,000 cubic feet capacity, insulated by the 
builders, and cooled by refrigerating machinery on the 
CO, system by Messrs. J. and = Hall. — is 
with triple-expansion engines, having cylinders 25 10., 
45 in., a 75 in. in y tars cg with a 51-in. stroke. The 
vessel was named Niceya. 








ARGENTINE CANALS.—Mr. Basaldua has presented 8 pro- 
posal to the Argentine Government for the construction 
of a canal from the province of Salta to the Purans, 
through the Chaco, utilising the waters of the Piluomayo 
and the Bermejo. The canal would be useful for img’ 
tion purposes, as well as for navigation, The cost 8 
estimated at 1,500,000/, 
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EXPERIMENTS ON THE DYNAMICS 
OF FLUIDS. 


By Dr. Groner Finzi and Dr. Nicuoxas Soupatt. 
(Concluded from page 398.) 

Oblique Planes.—The, investigations on oblique 
planes—i.e., planes forming an angle less than 
90 deg. with the direction of the motion—were 
made with the same rectangular boards, which 
served for the experiments at normal incidence. 
As already stated, these rectangles were all of the 
same width (45 centimetres), and their depth—i.e., 
the distance from the front edge to the back edge— 
was 85, 54, 30.5, and 10 centimetres. The angles 
chosen were :-——75 deg., 60 deg., 45 deg., 30 deg., 
92 deg., 15 deg., and 5 deg.; the angle was mea- 


Fig 14 





| edge is there a point of inflection, and the curves 


become again convex upwards. If we again try 
|to superpose the curves of the various planes, 


|cidence as for angles above 45 deg. The be- 


haviour of the curves appears to vary, accord- | 


ing to the depth of the plane being greater or 
smaller than its width. In the first case the ex- 

rimental points are higher on the front half and 
ower on the back half, and vice versd in the second 
case. This is clearly seen in Fig. 15, on which we 
have plotted the experimental points obtained for 
all the planes at angles of 60 deg. and 30 deg. It 
is easily seen that at 60 deg. the points belonging 
to various planes are intermingled, and trace one 
single curve well enough ; whereas at 30 deg. it is 
evident that two different curves are determined 
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sured every time before and after each series of 
readings, in order to be sure that it did not change 
during the experiments. The results obtained are 
shown by the curves of Figs. 13 and 14, an 
examination of which will give an exact idea of 
the distribution of pressure. In Fig. 13 the curves 
show the pressures on the middle line of planes, 
85 and 60 centimetres long respectively, whilst 
Fig. 14 shows similar curves for planes 30} and 
10 contimetres deep. The direction of motion in 
both cases is to the left. 

As to the front-face pressures (Figs. 13 and 14) we 
observe that for angles of more than 45 deg. the 
curves plotted for planes of different depths have 
their convexity directed upwards, and coincide with 
one :vother if aliquot parts of the depth be taken as 
abscisse, exactly as was found for the plane at 
90 dey. The curve of pressure at 45 deg. is almost 


rectilineal, except at itsends. On the contrary, for 

planes inclined to the current at angles under 45deg., 

oy convexity of the curves over the greater part 
th 
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plane is reversed ; and only near the back 
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This influence of 
the relative depth of the plane on the form 
of the pressure curve has been ascertained by 
us not only for an incidence at 30 deg., but for 


which intersect one another. 


smaller angles also. On plotting on one and 
the same length, taken as abscissa, the pres- 
sures obtained with all our various rectangles at 
incidences under 30 deg., we see that if the depth 
is decreased relatively to the width (equal to 45 
centimetres for all the rectangles) the curve is 
higher when its convexity is directed towards the 
plane, and, on the contrary, lower in the oppo- 
sitecase. For this reason the curves of the various 
rectangles plotted for the same angle of incidence 
cross one another precisely at the point of inflection. 


|we find that we cannot obtain as good a coin- | 








As to the pressure at the various anyles in the 


| An accurate calculation made with all the values 
|obtained on our various planes shows variable 
values for the exponent of sin a, but the average 
error in the index 4/3 = 1.333 is not more than 
|7 per cent.—i.e., the true value is certainly com- 
prised between 1.22 and 1.42. 

Though there be a great diversity between the 
various curves for angles under 30 deg., if we ‘inte- 
grate them in order to obtain the average value of 
| the pressure existing along the whole length of the 

middle line, we find nearly the same values for all 
the planes; besides, these average values are—with a 
great approximation—proportional to the sine of 
the angle of incidence. In fact, if we refer to 
Fig. 16, in which the full lines represent the 
front-face pressures for the different rectangles, 
we see that they form a very compact sheaf of 
|curves, which, considered as a whole, follows very 
| closely the (dotted) sine-line. Though the lines we 
are speaking of lie very close to one another, so that 
| practically we may consider them as constituting 
|one and the same line, still it is remarkable that 
| they all cross one another at 30 deg. ; above 30 deg. 
| the upper line is that of the deepest plane, and the 
| others follow by order of — while under 30 deg. 
|this order is reversed. e will not enter into a 
| discussion of this fact ; yet it is interesting to put 
in relation with what we noticed concerning the 
‘influence of the relative depth of the plane on the 
form of the pressure curve. If we observe that above 
| 30 deg. the pressure curves have their concavity 
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directed chiefly towards the plane, and vice versd for 
angles under 30 deg., we shall see that in the main. 
it is the same phenomenon. 

If we now examine the back surfaces, we find 
the phenomena complicate themselves to such a 
degree that it becomes impossible to co-ordinate 
them by means of any simple law. The best 
thing to do is to carefully study the curves, which 
represent them (Figs. 9, 10, and 11, pages 367 
and 398 ante). Fig. 9 relates to the plane 85 centi- 
metres deep; Fig. 10 to one 54 centimetres deep ; 
and Fig. 11 to planes 304 and 10 centimetres deep 
respectively. We will only say that after this ex- 
amination it will appear permissible to set forth 
the following general principles :— 

1. The back-surface depression is a maximum in 


middle point (where its value is sensibly constant the vicinity of the front edge, and in proportion as 
for all the planes), we have found that its varia- | the point considered recedes away from this edge, 


tions in function of the angle of incidence may be | 


expressed by the following law :— 
p é'v? sin? a. 
* 2 





the pressure decreases, according to various laws 
depending on the angle and the depth of the plane. 

2. Whereas for the front pressure we have found 
that the form of the curve was almost independent 











462 





ENGINEERING. 


[APRIL 14, 1905. 








of the dimensions of the plane, for the back surface, line towards the lateral edges. At any rate, it 


on the contrary, the form of the 


pressure-curve | seems to us logical to assume that the distribution 


varies, for a given angle, with the depth of the|of pressure along any line parallel to the front 


plane, if we compare the pressures measured as 
functions of aliquot parts of the depth itself. We 


would even say that curves corresponding to a given | 


angle are, up to a certain point, similar to one 
another-—even for planes of different depths—if the 
pressures be plotted as a function of the absolute 
values of distances from the front edge. 

3. For angles comprised between 60 deg. and 
90 deg. the back depression is fairly uniform over 
the whole area, and not very different from the 
value at 90 deg. The same may be said of 10 and 
30.5-centimetre planes for angles of 45 deg. and 
30 deg. But for the 54-centimetre plane at 45 deg. 
(and still more at 30 deg.) the depression goes on 
increasing towards the front edge, and diminishes 
towards the back, being even annulled at 30 deg. 


edge is similar to that admitted for any line parallel 
to one of the sides of a plane or a rectangle at 
90 deg. 

Referring to what we have already stated as to 
the area of the curve, giving the pressure in the 
direction of the movement on the middle line of 


_an oblique rectangle, this may be written 


These phenomena are exhibited still more strongly | 


in the case of the 85- centimetre plane, for 
which the front-edge depression at 45 deg. and 
30 deg. reachey still higher values ; for 30 deg. the 
curve not oly yoes down to zero, but, for a brief 


e 





5 6 V? lei 
= sin a, 
and the total force will be—with the greater 
approximation the greater the ratio of width to 
depth of the rectangle— 

5 6 V2 


Fant = v3 2 


If this ratio were almost equal to unity, we could 
have 


A sin a, 


6 V2 


Fant = 0.7 A sin a. 


As to the computation of the total force acting 


-, enters even in the field of positive pressures. on the back face, we may assume that the middle- 
he 22-deg., 3U-ueg., and 35-deg. curves which | line curve remains fairly constant up to the side | (dotted line), and those of Kummer (interrupted 


Fug. 23 

















grasa ac ees 























approach so —— close to the abscissve axis soon | 


leave it, in order to return again to it at the back 
edge. 

For smaller angles the pressures at the front edge 
are no longer as high. Kven for planes of small 
depth the curves reach rapidly the abscissve axis, 
and remain close to it up to the back edge of the 


plane. 


Fig. 17 shows the integrations, in function of | 


the angle, of the back - face pressure curves 
(Wiener’s method) for planes of various depths. 
Each of these curves presents a point which we 
may call critical, and in which the behaviour of 


the curve changes radically. This point, perhaps, | 
corresponds to the angle, beginning from which the | 
depression for a plane of a given depth ceases to | 


be fairly uniform. 


}t can be seen that this critical | 


angle gradually diminishes in proportion to the} 


decrease of depth. 


The curves of Fig. 18 are obtained by adding | 


the front pressures to the back depressions ; 
in consequence they give us the total force act- 
ing perpendicularly r unit area along the 
middle line of planes of various depths moving in 
the air in various angles and at the speed of 10 
metres per second. It is easy to decompose this 
total force into its components ; horizontal (resis- 
tance to the motion) and vertical (sustaining force) ; 
but with these data, which are valid only for the 
middle line, it is im ible to calculate the forces 
which are effectively acting on a plane of given 
dimensions without taking into account the de- 
crease of pressure taking place in the vicinity of the 
lateral ot ag at least on the front face. We have 
no data sufficiently complete and numerous which 
would enable us to establish with certainty any 
— law ; but by meaus of some experiments we 

ave ascertained that also for inclined planes the 
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dis- 


ment at 90 deg.)—moves more or less towards 
front edge, according as the angle is more or 
small (Avanzini). We have investigated the 
placement of the centre of pressure for the 30.5. 
centimetre square in order to see whether our 
results coincided with those of Langley, who ex. 
perimented with a plane of equal dimensions. 

If we assume that, starting from any point of 
the middle line towards the side edges, the pressure 
varies always according to the same law on the 
front face and remains constant on the back face, 


|the centre of pressure will be determined by the 


projection on the abscisse axis (representing the 
middle line) of the centre of gravity of the surface 
of a curve, the ordinates of which represent at 
every point the arithmetic sum of the front pressure 
and the back depression. 

In order to do this, we cut out the curves obtained 
for various angles from a sheet of homogeneous 
and stiff pasteboard, and found their centres of 
gravity by balancing them very accurately. Our 
results are shown in Fig. 19 by the full line (dis- 
tances from the centres of pressure to the centre 
of figure in function of the angle). On the same 
figure are shown the results obtained by Langley 
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‘edge for all lines parallel to the middle one. 
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Therefore the total force will be obtained by simply 
multiplying the area of the curve by the width of 
the plane, or the average mid-line pressure by 
the area of the plane. But as to the value of this 
average depression it is impossible to give any law 
whatever ; we must be contented with deducing it 
approximately from the experimental curves, which 
we have given for some special cases. 

Displacement of the Centre of Pressure.—It is 
known that when a plane moves in a fluid at an 
angle inferior to 90 deg., the centre of pressure— 
i.e., the point of application of the resultant of 


|the elementary forces acting in every point of its 


front and back area (which point coincides with 


front pressure gradually decreases from the middle | the centre of the plane in the case of the move- 























(e370) 
line) for a 9-centimetre square, plotted to the same 
scale as the 30.5-centimetre square. As it can be 
seen, our results, at least up to an angle of about 
40 deg., agree well with those of Langley, and 
would have been still closer to them had he not 
applied to his abscisse a correction of 5} ‘eg, 
which is probably too large at small angles. 
Kummer’s curve is not rigorously compara!)'e to 
ours, because the effect of the back depre-sion 
varies absolutely with the depth of the plane : but 


















APRIL 14, 1905. ] 


ENGINEERING. 


463 | 








——— 
— 


we have given it because its behaviour at small 
angles is similar to that of ours. 

Discontinuous Plane Surface.—Before leaving the 
jlane surface, we have made some few experiments 
y measuring the pressures at 5 deg. and 15 deg., 

on three rectangles, 10.8 centimetres wide and 
45 centimetres deep, placed one behind the other, 
in the same plane, at the distance of 10.4 centi- 
etres. 
“Tis. 20 shows that at 15 deg. the various 
rectangles are but very slightly influenced by 
those before them ; but at 5 deg. the first exerts 
a sensible influence on the rectangle which imme- 
diately follows it, so that the pressure on this 
latter is negative; but this influence almost 
vanishes for the third rectangle. Points relating 
to the second plane are in these diagrams marked 

. As to the back areas, to which correspond 
the dotted lines, the results show a sensible in- 
fluence; but for the present we are unable to 
analyse this. 

Curved Surfa:es.—We thought that it would be 
of interest, especially from the point of view of 
applications to aerial navigation, and to the con- 
struction of propelling screws, to study the distri- 
bution of pressure, and its components, in some 
few cases of curved surfaces. In order to render 
the comparison more easy, we took two curved 
surfaces of depths equal respectively to that of the 
first and the last plane—i.e., to 85 and 10 centi- 
metres. The profile of the.two surfaces is shown 
in Figs. 21 and 22; the first profile may be con- 
sidered as consisting of a circular arc, from 
B to D, and of some other easy curve from O 
to B. As the board was of relatively large area 
and small thickness (4 millimetres), it was allow- 
able to assume that the two faces had the same 
curvature. As to the 10-centimetre deep board, 
its thickness was not uniform, and each side had its 
own curvature. The profile of the convex side is 
an asymetricsinearec. The inclinations mentioned 
hereafter refer to the angle formed with the hori- 
zontal by an ideal plane determined by the front 
and back edges of the boards. The curvature being 
asymetric, we moved the board in both directions. 
The forward and backward directions are respec- 
tively those in which the more curved or the less 
curved part is in the front. The line in the middle 
of Fig. 21 represents the profile of the 85-centi- 
metre board. The curves above the axis give the 
pressures (along the middle line) on the convex side; 
those under the axis give the depressions on the con- 
cave side. In all these curves the full lines repre- 
sent positive pressures ; the dotted ones the depres- 
sions (in millimetres of water and at the speed of 10 
metres per second). In order to obtain the total 
forces acting on the boards, we decomposed the 
pressures represented by the above - mentioned 
curves into their horizontal and vertical components 
and plotted new curves with them ; the integration 
of these new curves gave us the vertical and hori- 
zontal resultants. 

Taste ITT. 











z= Curved Board 85 Centi- Curved 
=: metres Deep. Plane Board Plane 
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BEAD | Se peitecd bed bed ee bea br 
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0 460 230 894 181 0 0} 623) («17 ( 0 
5 1000; 200 1400 280 807 71 287) 27 250) 12 
10 880 305 | 2425 465 1590 282 563 63 409 72 
15 2500 428 se 2420 655 704 | 134 420 113 
Ratio of Vertical to Horizontal Force. 
; 0 Deg. 5Deg. 10 Deg. 15 Deg. 
Plane surfs { Undeter- | 7 
ne ace | mined. 11.3 5.6 3.7 
Curve: hoard 85 centi- 
metres deep, forward .. 2 5 6.2 5. 
Curve board 85 centi- . 
metres deep, backward 49 | 5 5.2 — 
Curved board 10 centi- 
Metres deep, forward .. 14 10.5 8.9 5.2 
The same _process was repeated for the various 
angles at which we experimented (5 deg., 10 deg., 


and 15 deg.). 





The same is to be said concerning | 


Fig. 22 (forward motion of the 10-centimetre curved 


surface). Table III. gives the results of the inte- 
grations—i.e., the forces acting upon ‘each board, 
compared with the forces acting at the same angles 
upon planes of equal dimensions. 

Sphere.—Besides the simple plane surfaces and 
some few tests of other curved surfaces, we have 
also studied the pressure distribution on some solids ; 
and, first of all, we investigated the simplest of 
cases—i.e., the sphere. It is evident that, in order 
to study the pressure distribution over the whole 
area of this solid, it is sufficient to study it over half 
a meridian, having its diameter in the direction of the 
motion. We experimented on hollow glass spheres, 
supported at the end of a metallic pipe fastened to 
the whirling-arm. This pipe communicated on one 
side with the manometer, and on the other with the 
interior of the sphere ; in the wall of this latter, at 
90 deg. from the inlet of the pipe, was drilled a hole 
1 millimetre in diameter. The variation of the 
position of the hole relatively to the direction of 
the motion was effected by making the pi 
revolve in its support; an index fastened to the 
pipe, and travelling over a dial placed at the 
extremity of the whirling-arm, allowed the angular 
displacement to be read. 

The diameters of the two spheres investigated by 
us were respectively 22 centimetres and 12 centi- 
metres ; the diameter of the supporting - pipe, 
2 centimetres. Therefore its presence did not 
sensibly influence the point where the hole was 
drilled. The results are shown in Fig. 23, in 
the lower part of which the pressures are plotted 
radially all over the sphere. The curve of the 
upper part shows that the different dimensions 
of the spheres have no great influence on the dis- 
tribution of the pressure. We think that if there 
be any influence, it makes itself felt on the back 
hemisphere only—similarly to what happens on 
planes—in the region where the value of the 
depression is almost constant, and which is probably 
in contact with vortices. As to the entire front 
hemisphere, we may assume that, at a certain 
angular distance from the pole for spheres of any 
diameter, the pressure has always the same value 
for a given speed. This value at the pole itself 


(i.e., at O deg.) is still 8 =. just as for the middle 


point of a plane at 90 deg.; and the variation of 

pressure from the pole to the equator can be ex- 

pressed very accurately by means of the sufficiently 
3 V2 


simple law p = “> cos a, where a is the angle 
between the radius passing through the point 
considered and the radius passing through the 
front pole. It is very interesting to note that, 
starting from an angle of 43 deg., the pressure 
ceases to be positive, and that on all the remaining 
part of the area there are only depressions. The 
fact that the zone of positive pressure is very 
limited, and that depressions reach their highest 
values still on the front hemisphere, shows at a 
glance that the resistance encountered by a sphere 
in movement must be very small ; and, in fact, we 
see that this is indeed the case, by calculating 
graphically. this resistance. It is only necessary, 
for every point of the meridian, to find the pres- 
sure-component parallel to the direction of the 
movement, and multiply it by the length of the 
parallel corresponding to that point. With the 
values thus obtained, and which are represented by 


pi=p2rrsinacosa 


(p = pressure at a given point; a = angular dis- 
tance from the pole to the point; r = radius of 
the sphere), a new curve is plotted overa rectilineal 
axis having the length of the meridian ; the integra- 
tion of this curve will give us the resistance required. 
We found that the resistance seipeatenee’ the 
22-centimetre sphere at the speed of 10 metres per 
second is equal to 110 grammes—i.e., about 1/2.7 
of that of a disc of same radius, moving at the same 
speed perpendicularly to its own plane. 
Cylinder.—The experimental process applied to 
the sphere was repeated with a glass cylinder 
(4.8 centimetres in diameter, 25 centimetres in 
length), placed with its axis perpendicular to the 
direction of the movement. In this case also a 
single hole (drilled in the middle of the length) and 
the rotation of the cylinder around its axis allowed 
us tu measure the pressure on its entire peri- 
phery. The results (Fig. 24) are similar to those 
obtained for the sphere. A law similar to that of 
the sphere seems to hold good for the pressure dis- 


tribution on the front semi-cylinder. As usual, the 
integration of the curve gives the positive and 
negative resistances to the movement. We find 
that on the front semi-cylinder 1.145 grammes per 
centimetre of length represent the resistance to the 
movement, and (0.465 gramme the negative resist- 
ance (or push forward) ; on the back semi-cylinder 
we have a resistance of 1.225 grammes. The 
resultant is a resistance of 1.905 grammes, equal to 
about one-half of the total resistance at 90 deg. on 
the diametral plane of the cylinder itself. We 
also made experiments with cylinders having their 
axes parallel to the direction of the movement. 
The cylinders used were all of the same dia- 
meter (9 centimetres) ; their lengths were, respec- 
tively, 5, 15, and 20 centimetres (Fig. 25). On 
the front base of the cylinder we meet with 
phenomena already found for the front face of a 
disc at 90 deg. The depressions on the back base 
are similar to those at the back face of a disc at 
90 deg.; but their value decreases in proportion as 
the length of the cylinder increases. herefore, 
the dotted line (which represents the back face 
depression of a 9-centimetre diameter disc at 
90 deg.) marks the limit of the depression curves of 
cylinders becoming gradually shorter and shorter. 
As to the lateral cylindrical surface, the curves 
show that there always exist depressions ; but if 
the cylinder has a certain length, these depressions 
become very small for the back belt, and may be 
considered as of no importance. 

If we consider the resistance encountered by a 
cylinder having its axis parallel to its motion, 
we see that it is always inferior to that of a thin 
disc of equal radius, because the front pressure is 
equal and the back depression smaller ; and as to 
the lateral surface, this introduces no resistance 
component. 

Elongated Solids.—Our investigations were ex- 
tended to three ellipsoids of revolution having an 
equatorial diameter of 9 centimetres, and the re- 
spective lengths of 27, 54, and 81 centimetres ; to 
a body formed by the union of one-half of the 
longest ellipsoid with one-half of the shortest one 
(diameter, 9 centimetres) ; and to a torpedo-shaped 
body generated by the revolution of a sine arc 
around its chord. The equation of the sinusoid 
being in our case y = 44,6 sin 4.2, our torpedo had 
a@ maximum diameter of 9 centimetres and a length 
of 50 centimetres; its volume was 1480 centi- 
metres’ and its area 860 centimetres’. Figs. 26 
and 27 show the pressure curves. (We may add that 
in all our experiments the arrows show the direc- 
tion of the movement of the body.) As can be seen, 
a great similitude exists between the curves of all 
these bodies, as well as with those of the sphere and 
of the cylinder. The positive pressure is limited to 
a very small front zone, and in. very elongated 
bodies (or, better, in bodies having a very thin 
gee part) there is a positive pressure also on the 

ack zone. A similar pressure distribution proves 
that the small resistance experienced by some 
elongated bodies is not due to the decrease of the 
pressure on their surface, but to a considerable 
depression existing on a zone situated on the front 
side, and giving a negative resistance-component. 
If we move the sine are body with the thin part 
forward, we find very small values, for either pres- 
sure or depression, over the whole area; but the 
algebraic sum of the resulting forces parallel to the 
direction of the movément gives a sensible positive 
resistance, as will be seen later on, whereas it would 
be close to zero for a movement in the opposite 
direction. Therefore, the form of the head becomes 
a very important feature, and must be so shaped 
that the depression (which always exiets at a very 
small distance from the pole) may givg a very large 
force in the direction of the movement. Naturally, 
the head has an influence also on the pressure at 
the rear. 

These pressures and depressions will have to be 
taken into account in the calculation of dirigible 
balloons and of the hulls of high-speed ships. 
As regards the first, the present method of con- 
struction leads to the formation of a bulge on the 
front side at high speeds; and hence a rigid con- 
struction is necessary here. 

In deducing from these pressures and depressions, 
by means of the usual operations, the resist- 
ance to motion, we have found that it gradually 
decreases with the increase of the elongation, and 
sinks to a value which may be neglected in the case 
of the sine arc body moving with the thicker part 
(head) forward ; when, on the contrary, it moves 





with the thinner part (tail) forward, the resistance 
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experienced is of similar magnitude to that encoun- 
tered by an ellipsoid of the same length. 

In Table IV. we give the figures obtained. The 
finding of a total negative resistance, however 
small, for the torpedo moving head forwards must 
depend on some Sa ppg in the means of 
obtaining it, especially in the estimation of the 
components. However, an error of 5 per cont. 
would be sufficient to account. for the negative 
value found by us. In any way, this result noted 
shows that for a body of this shape the resistance 
to motion is very small. 


Tasie IV. 


| 
| 
| 
| 
De- 


from 
pression. 


Help 
Pressure. 


D= 9cm. 
V=10 m.-s 


from 


Resultant. 


Resistance 
from -Pres- 
sure 

| Resistance 

| Help from 

| Depression. 


| 


| 


Disc (plane) .. 
Sphere ‘6 es 
Ellipsoid (L=27 cm.) 
Torpedo backwards 
» forwards .. 


x 8 
-& 


9 
4.5 
1, 
4. 


~1to~9 


L. | 


pou 


Superficial Friction.—Experimenters who have 
studied surface friction have given resistance 
coefficients widely differing from one another. 
If we follow the more advanced and more general 
views of Osborne-Reynolds, according to whom a 
single formula may represent the phenomena at all 
speeds on condition that some of the coefficients 





be given certain values above a critical speed, 
and certain other values under that critical 
speed, we shall be able to deduce formule for the 
resistance of superficies of area S placed parallel 
to the direction of the movement. Above the 
critical speed account must be taken of the density, 
under that speed—of the viscosity. We obtain :—- 


Air. Water. 
Above the critical speed F=0.0077 SV" F=5.88S 
Under the critical speed F=0.022 SV F=2.18S 


n being comprised between 1.7 and 2. 

In the case of planes, or of free surfaces of 
immersed bodies, we have always to deal with 
speeds above the critical speed. 

In the case of a body moving within a fluid the 
whole of the friction phenomena must be con- 
sidered, as to magnitude and direction, in those 
regions where there exist (with pressure of any 
sign) stream-lines, but not eddies; on a sphere, 
for instance, only the front hemisphere is to be 
considered ; but for torpedo - shaped bodies it 
is allowable to consider the entire surface. It 
is, however, useful to state that the magnitudes 
considered are very small in comparison with the 
pressure components studied by us in all our in- 
vestigations. For instance, in the case of a 
9-ventimetre sphere, moving at the speed of 
10 metre-seconds, the total force produced by the 
superficial friction is 0.0012 gramme, as against 
18.3 grammes, which is the resistance due to the 
pressure components (see Table IV.). 


Vr 
V 


SAND-PUMP DREDGING THE 


MERSEY. 
(Concluded from page 303.) 

ANOTHER point which experience has shown to 
have an important bearing upon the efficiency and 
| economy of dredging operations is, as we said in our 
| previous article, the percentage of material which is 
| lost in the overflow from the hopper. It was found 
| that, in the case of such material as has to be dealt 
with in the Mersey, an average of about 20 per cent. 
| of the quantity raised was lost through passing away 
|with the overflow. Not only is this material use- 
| lessly raised at the cost of coal, wear and tear, &c., 
but as the operations are carried on in positions 
where the current, in one direction or another, is 
more or less constant, it is liable to be deposited 
and form shoals in the neighbourhood of the 
dredging operations, or to overlay the sand with 

|a fine deposit, which greatly interferes with the 
| efficiency of the suction dredgers. 

To overcome this difficulty, a satisfactory arrange- 
ment has been devised, and is shown on the cross- 
section (Fig. 8, above). The hopper has been 

| covered in with light iron plates, with the exception 
| of a strip down the centre of the hopper, + ‘t. in 
|width ; here a trunk, 5 ft. in height and 4 ft. im 
width by the full length of the hopper, is formed 
by vertical plates of iron carried up above the 
covering of the hopper, as shown on the section. 
| At the same time, the discharge-pipes in the hopper 
are laid as close to its outer sides as possibl«, and 
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the openings in them are so formed as to ensure 
that the sand and water will be delivered with a 
minimum of commotion. 

The effect of this arrangement is that all water 
passing from the hopper overboard has to traverse 
acousiderable distance from the discharge orifice in 
the pipe to the upper edge of the trunk over which 
it flows. The sectional area of the trunk is such 
that the rate of vertical motion through it is re- 
duced to a minimum. The head of water which 
the trunk affords, and the fact that the water, in 
the course of its discharge, has to rise vertically, 
ensures a steady and almost imperceptible flow of 
the water, which is thus unable to take with it 
any sand or silt. Tests of this apparatus on one 
of the dredgers, in comparison with trials of another 
dredger of the same class, not so fitted, proved that 
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the discharge water from the hopper is clear in 
appearance, and gives practically hardly any-per- 
centage of silt, whilst the dredger is able, on an 
average, to load herself in 20 to 25 per cent. less 
time than one not so fitted. This result is a most 
important one from the point-ef: view of the output 
of the dredgers and the cost per ton of dredging, 
whilst it also permits this type of dredger to be 
used for lifting very fine sand and mud, for which 
it could not hitherto be used economically. A 
special trial was made of the same dredger in 
one of the inner docks on the Mersey, with the 


object of testing the percentage of fine mud which 
could be lifted by the pump and retained in the 
hopper. The result of this trial was that 27 per 
cent. of the material raised was the finest black 
mud, ani practically the whole of this was retained 
in the h..»per, the percentage of the overflow being | 
only 0.5.; of 1 per cent. 

The ud-pump hopper dredger Coronation was 
_ Wi'h a modified form of the foregoing arrange- 

nt, \ 


h the view of making this appliance more 


efficient the site on which it had to dredge con- 
taining 


quantity of mud mixed with sand. The 





arrangement has proved thoroughly efficient, and 
the diagram, Fig. 9, illustrates how effectively all 
material, whether sand or mud, is retained in the 
hoppers. 

A further element in the efficiency of sand- 
pump dredging has reference to the percentage of 
sand contained in the volume passing through the 
suction-pipes ; and in connection with this also, 
important research work has been carried out 
on the Mersey. In the first place, it was neces- 
sary to devise a means of actually measuring this 
ratio of sand in the water; and we show on 
page 464, Figs. 10 and 11, perspective views of the 
apparatus evolved by Mr. Lyster. It is true that 
the gauges fixed in connection with the pumps 
indicate by variations of the pressure the work which 
is being done ; but practical experience has shown 
it to be desirable that this information should be 
supplemented by actual or ocular demonstration of 
the efficiency of the results obtained. To meet 
this case a special sample-taker has been devised. 





This consists of a brass tube about 10 in. long 





imprisoned in the tube. Upon the raising of the 
apparatus from its position in the landers, the con- 
tents are placed in a long test-tube of small bore 
graduated so as to allow of the percentage of 
solid matter to the whole contents being rapidly 
and easily ascertained. The apparatus, it will be 
noted, is simple, works very satisfactorily, and 
has, in the course of long experiments, afforded 
most useful data. 

It was found, as the result of many experiments 
in tanks, that the area and form of the nozzle at the 
bottom of the suction-pipe materially influenced 
the percentage of sand in the flow through the 

umps ; and the results of these experiments may be 
indicated. When suction-dredging was first intro- 
duced, it was thought that it would be convenient 
for the dredger to steam through a channel, 
with the nozzle on the surface of the bed, drawing 
the sand upwards as it proceeded ; but it was not 
long before this was found to be very unsatis- 
factory. It is not-always realised that the nozzle 
ought to be completely embedded in the sand 
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and 2 in. bore, with a long slit on one side fitted | wherever possible, as by this means there 


HORIZONTAL SCALE. 


DIAGRAM 
OF ALL WINDS FOR 20YEARS. 


FigI!l 


COMPILED FROM THE RECORDS OF THE BIDSTON OBSERVATORY. 
The ruumber of hours during which the wind blew from each 
of the 16 chief points are set off cxrce 4 


The average velocities wi miles per hour are set of 
cre 2 , 


radially 





is less 


with glass for the inspection of the contents, and likelihood of a large part of the flow through 
a shorter slit opposite thereto so as to show light | the suction-pipe being water. The tendency is 
through it. The ends of the tube are provided with | always for the suction to create a hole round the 
hinged brass valves, with soft india-rubber facing. | nozzle, and the development’ of such a hole tends 
When closed, these are kept strongly pressed |to increase the proportion of water entering the 
against the seating by means of springs. A/pipe. Early in the experiments it was found de- 
part of the valve is extended beyond the hinge | sirable to depart materially from the circular form. 
to engage with a trigger, and when so a The experience resulting from these experiments, 
holds the valve open, as shown in Fig. 10. . The | and from the practical observations during the pro- 
tube is fixed at the end of a staff, along which | cess of dredging, showed that the best results were 
is arranged a brass rod actuating the triggers | attained when the nozzle became embedded in the 
referred to. | sand rather than when it made a cavity. The cir- 

The apparatus is. placed, with both ends _ | cular form tended to create such a cavity, and, as a 





, @ section of the stream of sand and water is thus| falling in partly over the point. 


in the. way of the current of the discharge from | consequence, a large quantity of water was sucked 
| the-suction-pipe, so that the material flows directly | in at the edges.’ The form ultimately adopted is 
|through. The best position of the tube to obtain | shown in outline in the longitudinal section of the 
the most accurate sample in the stream of‘sand and | Coronation, on the won plate accompanying 
| water through the landers was a matter of careful | our issue’ of March 10. The point tends to work 
|experiment; and now there is no doubt on this’ its way into the sand, and, as the grid is at the 
point. The tube is placed in position with both | lowest point of the curve, the sand is sucked from 
‘ends open, and both ends can be instantane-|the bottom, and as work proceeds the nozzle 
| ously closed at the same moment. Practically | embeds itself, owing to the surrounding material 

In this way it was 
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TABLE I.—Quantity or Sann Removed From Various Parts py THE SaANnD-Pomp Drepcers Since 


Becinninc Work To Decemper, 1904. 


* Brancker.” ‘‘G.B. Crow.” ‘‘ Coronation.” Other Dredgers. 


Total. 





tons 

From the Bar .. Pr ve * 14,258,700 
Fiom the Outer Channel" .. -¥ re 11,774,600 
» shoal places in Crosby Channel 14,615,750 

» YTiverabove New Brighton .. whe er 786,150 


| tons 
} 3,905,490 
1,920 


. 


tons. tons 
-- 32,416,649 
18,866,620 
32,231,810 
18,553,560 


tons 
14,252,450 


— 963,900 
5,408,000 11,851,110 





41,435,200 


' 


Totals .. 


* Vicinity of Q 4 and Q6 Black Buoys. 


found that a very considerable reduction was made | 
in the proportion of water drawn in with the sand ; 
and from this point of view the dredgers have | 
attained a high degree of efficiency. 

On page 465 we publish diagrams of the three | 
large sand-pump dredgers—the Coronation, the! 
G. B. Crow, and the Brancker—-to show the pro- | 
portion of time occupied each month in actual 
work, and the time lost owing to bad weather or 
repairs, as well as the resting-time on Saturday 
afternoons and Sundays. The diagrams are self- 
explanatory. It will be noticed that in the case 
of the Coronation the vessel, on an average, worked 
considerably more than half her time, even includ- 
ing the Saturday and Sunday rests, the best month’s 
work being in August, when the vessel worked 
over 542 hours out of the 744, which must be 
pronounced a very satisfactory result. The record 
of the G. B. Crow is also satisfactory, as, with one 
exception, the time actually worked exceeded 400 
hours per month ; the average was nearly 500 out 
of the maximum of 744 hours. 

As we mentioned in our previous article, the 
Brancker and the G. B. Crow were built primarily 
for dredging the Mersey Bar, and up to 1900 they 
continued to do very satisfactory work, in some 
years dredging over 4} million tons of sand from 
the bar or between the buoys in the outer channel, 
where considerable work was done contemporane- 
ously with the operations at the bar. In some years 
—as, for instance, 1897—-7,000,000 tons were taken 
from the channel between these buoys. By 1900 
the required depth had been attained, and since 
then operations, both at the bar and in the outer 
channel, have been undertaken to maintain the 
depth. The Brancker and the G. B. Crow have 
been engaged also removing shoals in the Crosby 
Channel, and very occasionally in the river above 
New Brighton. In this latter work, however, the 
original barges, which were fitted experimentally 
with sand pump appliances, have been employed, 
while, the Coronation, since beginning work, has 
been entirely occupied in the river. Thus, from the 
beginning of operations at the bar in September, 
1890, there were removed up to the end of last 
year nearly 324 million tons, while in the outer 
channel, where work was commenced in 1894, there 
have been taken 18,866,000 tons. Sand - pump 
dredging from shoal places in the Crosby Channel 
commenced in November, 1893, and since then 
32} million tons have been raised. In the river 
above New Brighton, where suction dredging was 
commenced in the summer of the same year (1893) 
18} million tons have been taken. Thus the 
total amount of sand dredged from the various 
parts named has in the past twelve years equalled 
102 million tons. We summarise in Table I. the 
tonnage of sand pumped from the various posi- 
tions named by the three principal, and the other, 
dredgers. Since it commenced work the Brancker 
has removed, on an average, rather over 34 million 
tons per annum; the G. B. Crow has a slightly 
better average ; while in the case of the Coronation 
the mean result promises to be nearly 4 million 
tons per annum. 

The effect of the dredging operations on the bar 
is clearly shown ia Fig. 15—a section through 
the centre line of the Sedged cut. The dotted 
line shows the condition obtaining in 1890—before 





dredging commenced—and the bottom is as at 1903, 
when only occasional work had to be undertaken to 
keep the channel at the uniform depth desired. | 
The result is highly creditable to the ingenuity exer- | 
cised in devising efficient details of mechanism. 

Before departing from the subject, it may be) 
interesting to indicate the results of Mr. Lyster’s | 
observations on the laws which govern the creation | 
of bars, and the forms which they assume. The | 
most general explanations given are that the obstruc- 
tion is created by the neutralisation of the river | 
currents by the inert water of the sea, or by the 
force of opposing waves. As regards the first of 


5,403,000 16,822,420 102,069,630 


these theories it is obvious in his view that it 
cannot hold good for a tidal river where the cur- 
rent flows alternately in either direction, inasmuch 
as each point in its length becomes in its turn a 
neutral point with the recurrence of high and low 
water, so that the duration of slack or dead water 
at the outlet of the river, where the bar is to be 
found, does not exceed that at any portion of its 
length which is subject to tidalinfluence. The sug- 
gestion that the wave force destroys the current at 
the line of the bar—which has been put forward by 
professional men, and on which theory in one in- 
stance a work of extraordinary originality was de- 
signed and proposed, luckily without being adopted 
—seems to be, in Mr. Lyster's view, still more un- 
satisfactory. Were such a theory correct, there 
wou!d certainly be, during the long intervals of 
repose and freedom from storms which occur in most 
rivers, a much greater reduction of bar level than is 
observable. But the best proof of the inaccuracy of 
these theories lies in the fact that no abnormal Joss 
of velocity in the current is noticeable on the line 
of the bar. On the contrary, the velocity of the 
ebb tide in the case of the Mersey bar is very 
considerable outside its limits, and is appre- 
ciable at the North-West lightship—a distance 
of 11 miles from its crest. At the Mersey 
bar itself the velocity of the ebb amounts to 
upwards of three statute miles per hour on high 
spring tides and 14 miles on neaps, and this, as has 
been determined by observation, is only lost by 
slow degrees. The form, however, which the 
obstruction takes, being of a purely local and com- 
paratively abrupt character, does not lend itself to 
any explanation based upon so gradual a reduction 
of velocity as is noticeable, and the explanation of 
its formation must be sought elsewhere. 

To thoroughly appreciate the causes which bring 
about the formation of bars in the peculiar shape in 
which they are found, it will be well to consider the 
simplest form of channel coursing through banks 
of sand free from alluvial or cementitious substance, 
and with which the contour lines of the outer slopes of 
the sandbanks form a right angle (Fig. 16). Under 
such conditions the general fall or slope of the 
banks will be radially from apices near the centre 
of their areas on cither side of the channel, and 
their slopes will be considerably increased in the 
immediate neighbourhood of the channel. The 
intersection of a channel, of the section shown on 
the diagram, with the outer slopes of the banks, 
would, if it were effected by human agency, and a 
uniform section maintained throughout, result in a 
‘*groyne,” or curved line of intersection, represented 
by A, B, C 

When, however, as in the case of rivers, the for- 
mation of the outlet of the channel is effected by 
hydraulic agency, it must, as a result of natural 
laws, takea different form. Supposing the volume 
retained by the channel to be constant throughout 
its length down toa line of section drawn across 
the channel from A to C, it will be obvious that 
below that point the waters which it carries can 
escape laterally across the line of intersection A, 
B, C, before referred to ; consequently, if a num- 
ber of sections be considered between A C, and B, 
there will clearly be less water available for the 
maintenance of each successive section between 
those points; and taking into consideration the 
relations of the velocity and material in suspension, 
there must be, as a consequence, a gradual reduc- 
tion of sectional area, and, consequently, a rise of 
the bottom of the channel between A C, and B. 

This rise of the bottom in the centre must also 
of necessity be followed by a rise of the sides of 
the channel, in order that its cross-profile in this 
length may accord with, or be similar to, that 
obtaining in the rest of its course, the nature of 


the material in which it is formed being assumed. 


to be similar throughout, and the velocities at 
different points in its transverse section varying 
similarly. The result of this action is seen in the 





formation of a ridge or mound along the curved 
line forming the intersection of the outer s'opes 
of the banks and the inner slopes of the channel, 
which constitutes in some cases a serious obs:ruc- 
tion to navigation, and which is designated the 
river bar. The extent of this shoaling will be such 
that the outlet will be capable of discharging in a 
fan-like direction along the curved line of its crest 
in any given space of time the water which the 
channel at A C can discharge in an equal time. 

On comparing Fig. 16, which may be regarded 
as representing an ideal bar, with that showiny the 
actual bar to the Mersey, it will be at once obvious 
that, although the general features of both may 
be regarded as sufficiently similar to justify the 
theory advanced, further explanation is required of 
the dissimilarity which is evident. In the diagram 
an ideal condition of affairs has been assumed, 
which, of course, could never obtain in Nature ; the 
principal disturbing elements being wind and 
waves. Storms play a very important part in the 
‘* formation ” as well as ‘‘ location” of banks, such 
as those found in Liverpool Bay ; and the distorted 
form of the horseshoe-shaped ridge called the bar is, 
undoubtedly, largely due to this influence. Looking 
at the comparative amount and direction of the 
wind forces affecting the bay, as shown by the 
diagram, Fig. 17, it will be seen that those blowing 
through an are extending from west by south to 
west-north-west are most powerful. If to this con- 
sideration be added the fact that the greatest 
‘* fetch” is to be found through the same are, it 
will be at once seen that the banks and bar are 
most liable to disturbance from such causes acting 
through the arc named. As material is brought 
down by the current through the Queen’s Channel 
the tendency of prevailing winds and waves would 
be to deflect it rather to the north side of the bar, 
where, as the current diminished, it would be 
gradually deposited. The very considerable change 
in the direction of the Crosby Channel, which is 
noticeable from the Crosby ship outwards, is, no 
doubt, in a large measure due to the tendency of 
prevailing winds and waves to build up the leeward 
side of the channel, and thus gradually to cause it 
to align itself in the direction of the prevailing 
opposing forces, 








THE ANATOMY OF BRIDGEWORK.— 
No. VII. 


By W. H. Tuorprs, Assoc. M. Inst. C.E. 
DEFLECTIONS. 

DEFLECTION, considered only as a fraction of 
the span, and without regard to other conditions 
affecting it, is of very little use as an indication of 
a girder’s fitness for its work ; but when taken with 
reference to the depth of the girder, the nature and 
amount of the load producing flexure, and, further, 
with regard to the quality of the workmanship and 
normal properties of the material of which the beam 
is constructed, it may be of some little service in 
helping to form a reliable opinion. These con- 
siderations apply with less force, perhaps, to new 
work than to old, in which there may be unknown 
influences at work, or unknown defects which by 
excessive deflection may be betrayed. Though too 
much importance should not be attached to results 
of deflection tests in any one instance, yet the 
practice of observing such movements, and con- 
sidering them with reference to cach case, gives & 
good general idea of what may be expected in 4 
fresh instance, any material departure from which 
should be a reason for specific inquiry as to the 
cause. A further reason with new work is found 
in the evidence it affords as to whether the loads 
carried travel to the supports really as intended, 
or by some route not contemplated ; or, in the case 
of floor beams, in what way the load is distributed 
amongst them, if, indeed, there be any such dis- 
tribution. 

The writer has commonly found that new work 
gives greater deflections than old—i.e., while cal- 
culation gives the same result for each, it does not 
apply equally wellto both. The differences may be 
accidental, but are probably due to other cause’, 
perhaps to the fact that new work has not by 
repeated applications of load lost the resilience of 
parts liable to considerable local stress, suc! 45 18 
very liable to occur at connections, so that the 
deflection is, whilst new, greater than after many 
years’ use, by which time such parts may «' velop 
a definite ‘‘ set,” and contribute in a less <cgree 
or not at all, to the total elastic deformatio:: 
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It is also possible, as already suggested, that 
repeated high stress may reduce the ratio of strain 
to stress, the material gradually becoming more 
rigid, the modulus of elasticity being, in fact, in- 
creased. 

In girders of ordinary construction, the major 
part of the deflection is due to the booms, the 
remainder to the web ; the latter is for plate-girders 
a small amount only, and is commonly neglected, 
but for open-web constructions it may be quite 
appreciable. For any given type of web arrange- 
ment the deflection due to the web will, for all 
depths, remain a constant quantity for the same 
span and unit stress ; and, though a moderate frac- 
tion of the whole deflection for a shallow girder, 
it may be a very considerable part for a girder 
of great depth, in which that part due to the booms 
is, of course, smaller, since the deflection due to 
these varies inversely as the girders’ depths. 

Deflection, being dependent upon the elasticity of 
the material, is of necessity very largely intluenced 
by the value of its modulus E, itself liable to con- 
siderable variation, and is increased in a small 
degree by the yield of joints and rivets, which 
effect, apart from the initial ‘‘ set” of the girders, 


appears to be negligible. The stiffness of mem- | 


bers in resisting angular distortion at connections 
must also, for open-web riveted structures, affect 
the result, making it somewhat less, and, finally, 
section excess at joints and gusset attachments 
has an influence in modifying deflection as com- 
pared with that due to the normal gross sections 
simply. 


From these considerations it is apparent that | 


any simple deflection formula must be largely 
empiric in its nature. For plate girders of uniform 
depth and flange stress, the writer has found the 
following to give good results :— 


S2 
DxC 

The span S and depth D are, as a matter of con 
venience, taken in feet; the constant CU is for 
wrought iron 3500, and for mild steel 4000 ;_ f is 
the mean of the extreme tensile and compressive 


x f = deflection in inches. 





} 


| 





stresses in tons per square inch, estimated upon | 


the gross section. 


This, though satisfactory for plate girders, is not | 
so suited to girders having open webs, in which the | 


deflection will more nearly be 


358 S? 

(G+pxc) <4 

the constant C being 3900 and 4450 for iron and 
steel respectively. The latter values of C corre- 
spond to normal values of the modulus of elas- 
ticity of 11,700 and 13,350 tons for iron and for 
steel, it being assumed that any slight rivet yield 
is off-set by any small section excess—say, 5 per 
cent. ; it may, however, happen that section excess 
is greater than assumed, in which case some allow- 
ance may properly be made for this by increas- 
ing C. 

To adapt the formule to girders other than those 
having parallel booms and uniform stress, the 
results, as deduced above, may be multiplied by 
constants given in column B of the Table given 
on page 468. 

The practice of adopting for E in deflection 
formule a quantity much smaller than its nominal 
amount, with the object of allowing in riveted 
girder work for the yield of rivets and of joints, 
can hardly now be defended, whatever may have 
been the case at a time when workmanship was 
much inferior, when there was no machine rivet- 
ing, and joints were, owing to the small weight of 
plates and bars, three times as numerous. 

No estimate of girder deflection can be even 
approximately true if there is, at. the level of the 
top or bottom flanges, a plated or otherwise rigid 
floor system which is not taken into account, as 
this will have the effect of very materially reducing 
the boom stress. To neglect this influence, where 
it exists, must necessarily lead to disappointing 
results, and it is quite practicable in many in- 
Stences to include it in the calculation. 

lhe influence of angular distortion between the 
Various members has been neglected. It may be 
poiuted out, however, that the resistance arising 





fro these movements in girders having riveted 
co: nections, though unimportant as affecting de- 
flec‘ion, is worth some consideration as influencing 
secondary stress. For girders of similar type and 
unit stress these angular variations will the 


Sane in amount for any span, but will generally 





be of less importance in large girders than in small, | 


because in large girders the ratio of the breadth of 
members to their length is commonly less. 

When determining the probable deflection of any 
girder of exceptional figure, it will be found con- 
venient to make a strain diagram—an old device, 
in which the actual alterations of length being 
ascertained for all members, the girder is carefully 
set out to a suitable scale, with the lengths of 
members increased or reduced by the actual esti- 
mated amounts. The distorted figuro resulting | 
will then give the probable deflection. The value! 
of E for this purpose should never be taken at less | 
than the normal amount, and may for a consider- 
able excess of metal in joints and gussets be made 
as much as 10 per cent. greater, this being a con- 
venient means of making the necessary correction. 

The effect of loads quickly applied may here be 
considered in connection with uate deformations 
Fig. 54. 
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of girders of the same span, but different depths. 
If these be designed for similar loads and unit 
stresses, the deflections due to webs and booms of 
the girders compared will bear the same relation, 
each to each, as do the weights, whether in both 
cases the loads be inert or quickly applied, from 
which it follows that the mechanical ‘‘ work” done 
by the loads in falling through the deflection heights 
is, neglecting inertia, always in proportion to the 
girderwork weights, and is a similar amount per 
ton, which, as the total length of members remains 
substantially unaltered, corresponds to a similar 
amount of work per unit of section, or similar 
stress, irrespective of the depth of the girders. 

But for a ‘‘drop” load, as when there is some 
obstruction upon a railway bridge, there will be in 
addition a further amount of work to be absorbed, 
which is to te considered the same whatever the 
girder’s depth, and will for deep girders be a 
larger amount per ton of girderwork than in those 
that are shallow; this, taking effect on members 
of the same aggregate length, but lighter, will 





develop a higher stress than in girders of lesser 
depth, more particularly in the booms. 


The influence cf the girder’s inertia in modifying 
drop-load cffects will be less marked in deep—i.e., 
light—gii ders than in shallow or heavy girders. 

It is, notwithstanding all this, desirable that the 
depth of main girders should be liberal for economy's 
sake, and also that of floor beams, for reasons 
already dealt with ; the probability of the drop- 
load is somewhat remote, and, though possible, 
would simply induce, if it occurred, an increment 
of stress rather more important in deep girdeis, 
making it specially desirable in these to give par- 
ticular attention to the detailing of any connections 
liable to suffer from impact effects. 

It should be remarked that for short and very 
flexible beams, generally outside the limits of prac- 
tice, there may also be, under quickly moving 
loads, a material increase of stress due to the cen- 
trifugal effort of the load on running round tho 
deflection curve, and in rising upon the steep part 
of the curve beyond the girder’s centre. Where 
advisable, these effects may be modified by camber- 
ing the rail. 

For pin bridges in which there may be spring in 
the pins, excess stress in some eye-bars due to in- 
equalities of length, and a want of that rigidity 
peculiar to riveted structures, the deflection will 
be greater than above indicated for girders of the 
ordinary English type. 

The method in common use for measuring the 
deflections of girders but a moderate distance 
above the ground by means of sliding-rods, though 
crude, gives, with care, results sufficiently accurate 
for most practical purposes; but some points neccs- 
sary to remember may be mentioned with pro- 
priety. The lower rod should rest firmly upon 
something solid, say a stone well bedded and ies 
from any tendency to rock ; the upper end should 
bear against some part of the girder above, pre- 
senting a hard surface, free from dirt or scale, and 
as the running load approaches the bridge it should 
be ascertained that there is no slack, that the rods 
bear hard at the top and bottom. The upper end 
having been depressed, care is to be exercised to 
make sure of the reading before the rods alter their 
relation to each other. These precautions are so self- 
evident that an apology is almost necessary for 
mentioning them. 

To ascertain deflections with a single pair of 
rods is only allowable when the girders rest fiimly 
on their bearings ; if felt has been placed under the 
girder ends, or if the bedstones are insecure or 
rocking, it is necessary to use three pairs of rods, 
one pair at the middle and a pair at each end, in 
which case the mean of the two end readings must 
be deducted from the reading of that at the centre 
to get the desired result. 

In the case of a number of spans in series, each 
resting upon sill girders common to two sets of 
bearings, this method also gives results of in- 
different reliability, as the depression of each end 
may be greater as the travelling load comes upon 
and leaves the span than when it is precisely over 
the middle, and it is in general out of the question 
to secure by this mode simultaneous readings for a 
particular position of the running load, which are 
what is required. 

The writer suggests, as a means of ascertaining 
deflections free from these objections, that it should 
be done by first measuring the slope at one end, 
and from this deducing the deflection at the centre. 

This is to be accomplished by means of a little 
instrument, consisting of a telescope with cross- 
hair sights, and fitted with a reflecting prism at 
the eye-piece capable of being turned round, so 
that the observer has a wide choice as to the 
position he assumes with reference to the instru- 
ment, and may look either directly through it or 
at right angles to the axis of the telescope. This 
is clamped at one end of the girder over the bear- 
ing, at the other end a scale is secured, to which 
the telescope is directed, the cross hair being mado 
to sight on the zero of the scale, or the reading 
noted. For a girder supposed to deflect to uni- 
form curvature (say, with uniform depth and uni- 
form stress, the ordinary case) the reading observed 
will be four times the deflection ; every ,'5 in. actual 
reading on the scale will correspond to 7, in. of 
girder deflection. 

Apart from the deflection, this method gives a 
ready means of observing-the end slope, a quan- 
tity of equal value for purposes of comparison. As 
with girders of similar proportions, and similarly 
stressed, the deflection will at all spans be the 
same fraction of the span ; so should the end slope 
be a constant quantity under similar conditions, 
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THE CYLONE HIGH-SPEED ENGINE. 
CONSTRUCTED BY MESSRS. MATHEWS AND YATES, LIMITED, ENGINEERS, SWINTON, MANCHESTER. 
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the diagram, Fig. 54, page 467, will make the 
principle quite clear. 

Strictly the character of the deflection curve is 
slightly modified by that part of the deflection due 
to the web; so that the depression at the centre 
would, in the case assumed above, be somewhat 
more than one-fourth part of the end reading, and 
generally will be a larger fraction of the reading than 
that deduced from a consideration of flange stress 
a In Figs. 55 to 57, which are intended to 
explain this, it will ‘be noticed that deflection due 
to the web is shown straight-lined from the bear- 
ings to the centré of the girder; this is strictly 
true only for a girder correctly designed for an 
immovable distributed load ; but as there should 
be for girders intended for a travelling load some 
excess in web members near the centre under the 
condition of uniform loading, the point of the 
figure should be rounded off to be in agreement 
with this case, though it is left as shown in the 
diagram for the sake of simplicity. 

Suitable constants, including the corrections 
necessary, are given in column A of the table 
annexed for a few typical cases, and by these con- 
stants the actual readings should be multiplied to 
find the deflection. e constants have been 
worked out for depths of one-tenth the span; for 

reater depths they should be slightly more, and 
for smaller depths somewhat less, but they may 
be used between the limits of one-sixth and one- 
fourteenth, with a maximum error hardly exceed- 
ing 5 per cent., and generally much less. 
‘he figures in column B relate to the formule 
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of local flexure of the members meeting near the 
telescope. This may be tested, and, if necessary, 
allowed for, ‘by first sighting upon a scale at the 
next apex, and observing the effect of the moving 
load. Again, as girders sometimes cant towards 
the running load, if the instrument is placed on 
one edge of a girder, and the cantings of the two 
ends are dissimilar, a false reading will result, 
which may be amended by ascertaining the amount 
of cant at each end, and correcting for the effect of 
0.87 the difference between the cants upon the observa- 
tion. Only in exceptional cases is it likely that 
0.97 either of these considerations would need atten- 
| tion. 
1.30 | The writer has secured with this instrument very 


previously stated and apply equally well to all 
depths. 
TABLE OF MULTIPLIERS FOR DEFLECTION. 
Uniform Stress : A. B. 
Girders of uniform depth, varying 
flange section sed a -. CSF 1.00 
Hog-backed girders, ends half of 
centre depth, varying flange sec- 
tion... ont és ose ion 
Varying Stress : 
*Girders of uniform depth and flange 
section... ove eee ee one 
*Hog-backed girders (as above), but 
uniform flange section __... = 
*Bow-string girders of uniform flange 
section... oom cos ose a 
* For uniform loading. | promising results, notwithstanding that under 4 
It is apparent that, if preferred, the scale, instead | running load there is a slight haziness of the scale 
of being in inches, divided suitably, may, for each | as seen through the telescope, due to “dither,” 
type of girder, be amplified to the proper degree, | largely the result of imperfections which may be 
so that the amount of the deflection may be read | remedied. 
off at once. Defiections may sometimes be conveniently taken, 
This method of dealing with deflections is quite | by a quick-eyed observer, with a good surveyor's 
independent of the character of the bearings, and | level-and a specially-divided staff held at the centre 
is applicable to girders at any height above ground | of the aie: The divisions preferred by the 
or over water ; but its use would hardly be prac-| writer for this purpose are yy in., plainly marked, 
ticable for very small beams, or those in an awk-| which may be seen at 50 ft. distance with suffi- 
ward position, or near which it would be impossible | cient clearness to make possible readings by «sti- 
to remain with a running load upon the bridge. mation between the divisions to, say, py in. [ut 
There is a possible source of error in the use of| it is clearly desirable not to rely upon a single 
the instrument, most likely to occur with tri-| observation only, where all the evidence is go’ 5° 
angulated girders, with which, if the instrument | soon as the sight has been taken. 
is placed at the top of an end post, the reading} In rail-hearers, or other short girders, it may not 
observed may be the juint elect of deflection and|be practicable to adopt such methods, eithe: on 
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THE ANTARCTIC EXPLORATION VESSEL “DISCOVERY.” 
CONSTRUCTED BY MESSRS. GOURLAY BROTHERS, SHIPBUILDERS, DUNDEE. 
(For Description, see Page 470.) 


SS: “Discovery.” 
| Sheer Drawing. 
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Fig.5 . Plan of Upper Deck. 
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account of an inability to find a suitable place for 
the instrument, or to read with any telescope with 
sufficient promptitude as the load “nage rapidly 
over. The use of rods may also be out of the 
question, as the errors attending their manipula- 
tion may be serious where but a small movement 
has to be noted, this being complicated in some 
instances by the bearings being insecure, and 
working to an extent which obscures the measure- 
ment sought. In such cases it is preferable to use 
a stiff slat lying along the girder, which bears, 
through short blocks over the girder bearings, upon 
the flanges ; the deflection is then read by direct 
measurement of the girder’s depression at the 
centre, relative to the slat. 

The writer is, unfortunately, not able to give any 
precise information on the effect of running-load 
as against a load that is stationary in connection 
with girder deflections. It is by no means easy in 
ordinary work upon a railway to secure facilities 
for making such comparative tests. It may, how- 
ever, be confidently stated, as a result of such 
observations as he has made, that the deflection 
due to a load coming rapidly upon a bridge is, as 
to the main girders of, say, a 50 ft. span, but little 
greater than that due to the same load stationary ; 
it may be, perhaps, 5 to 10 per cent. more. 

It is evident that to determine the precise 
difference where the quantity to be measured is 
so small nee’s apparatus of a more delicate 
character than that in common use, and the con- 
trol of an engine, or engines, for the purpose of 
making the special tests, conditions which on a 
busy line can only be secured by special arrange- 
ments previously made. 








THE CYCLONE HIGH-SPEED ENGINE. 

Messrs. MAtHEws AND Yates, Limited, of the 
Cyclone Works, Swinton, Manchester, have recently 
put on the market a series of small high-speed enclosed 
steam-engines of the type illustrated in Figs. 1 and 2 
on page 468. These engines have been specially de- 
signed to meet the demand for high-speed engines suit- 
able for direct coupling to dynamos, fans, and similar 
machinery which has to run continuously for long 
periods without special attention. They are at pre- 
sent built in four sizes, having cylinders 5 in. by 4 in., 
Gin. by 5in., 7 in. by 6in., and 84 in. by 7 in. re- 
spectively, the maximum speed of the three smaller 
sizes being 600 revolutions per minute, and of the 
larger size 450 revolutions per minute. 

As will be seen by the illustrations, they are de- 
signed as compactly as possible consistent with accessi- 
bility, and their details follow the best high-speed 
practice, All parts are machined to jigs and gauges, 
so that they are interchangeable. The cylinders are 
tested hydraulically after machining to insure sound- 
ness of the casting, and are well lagged all over and 
clothed with planished steel. Piston-valves are fitted, 
and are ground and lapped to fit the bore of the valve- 
chest. They ‘‘ float” on the spindles to find their own 
centres, bo | are not fitted with rings, except in the 
larger sizes when desired. The pistons are of forged 
steel, and the piston-rods are accurately ground to 
size. The crossheads are made solid with the piston- 
rods, and are fitted with adjustable cast-iron slippers 
turned when in position to the bore of the guides. 
Metallic packing is used in all stuffing-boxes. The 
crank and eccentrics are cut from the solid, and the 
shaft is finished all over, the balancing of the rotating 
parts being done by weights cast in the fly-wheels. A 
throttling governor driven from the crank-shaft main- 
tains the speed within 14 per cent. of constant at all 
loads, with a momentary increase not exceeding 5 per 
cent. when full load is suddenly removed. It can be 
also regulated by hand when the engine is running. 

An oil-pump, driven from the eccentric strap, sup- 
plies forced lubrication to all moving parts, the crank- 
pin and eccentric being fed through a hole in the crank- 
shaft from the main bearings, which are the main 
source of supply. These bearings are adjustable, and 
can be removed and any without taking out the 
crank-shaft. A large door in the front of the casing 
provides access to the interior, the small door under- 
neath, shown in the cross-section, being for getting 
at the oil-strainers, pump, tc. End doors outside the 
main bearings are moulded so as to prevent the escape 
of the oil thrown off by the oil-rings on the shaft, and 
all the interior of the casing is given two coats of. a 
white enamel specially prepared to withstand the 
solvent action of hot mineral oils, 





Ovr Coat AsroapD.—The shipments of coal from the 
United Kingdom amounted in March to 3,789,996 tons, 
as compa with 4,036,926 tons in March, 1904, and 
3,555,083 tons in March, 1903. When account is taken 
of the shipments of coke and patent fuel, the totals are 
increased to 3,927,228 tons, 4,222,654 tons, and 3,678,416 
tons respectively, 





THE ‘ DISCOVERY.” 


On the Design of the Antarctic Exploration 
Vessel *‘ Discovery.”* 

By W. E. Smrru, C.B., Member of Council ; Superin- 
tendent of Contract Work, Controller’s Department, 
Admiralty. 

Since our last meeting the Antarctic Exploration vessel 

Discovery, under the guidance of her gallant commanding 

officer, Captain R. F. Scott, R.N., C.V.O., and of her 

gallant officers and crew, has completed a long and very 
successful voyage. As the design of the vessel involved 
many special features not ordinarily dealt with by naval 
constructors, I have, as the designer of the vessel, been 
requested by our Council to place on record the special 
features of her design and of the details of her construc- 


tion, and to indicate, so far as matters of general interest | F 


are concerned, the manner in which the design of the 
vessel was evolved. This I gladly do, having a lively 
recollection of the special difficulties that presented them- 
selves to me in connection with the work, difficulties 
which, if I had fully foreseen them when I undertook to 
assist the Expedition as their advising naval architect, 
might, I am afraid, have led me, with the limited time 
at my disposal, to have declined the task. 

The complete drawings and specification accompanying 
the paper are in themselves sufficient information to 
enable the naval architect to construct a similar vessel or 
to make improvements thereon ; but it is always a matter 
of great interest to become acquainted with the origin of 
things, and although the following remarks can add no 
information as to the construction of the Discovery her- 
self, they will show in what manner the various features 
were discussed and finally settled, and may render some 
assistance when similar matters are again under discus- 
sion with respect to some future expedition. I p , 
therefore, to deal with this side of the question indicating 
the genesis of the design. 

Sir William White, then Director of Naval Construc- 
tion, was consulted by Sir Clements Markham, the inde- 
fatigable organiser of the expedition, as to the design of 
the vessel, and not having sufficient time at his disposal 
to personally carry the design through, did me the 
honour to name me to Sir Clements Markham as a naval 
architect to whom the design of the vessel might be safely 
entrusted. 

Sir Clements Markham thereupon asked me whether I 
would prepare designs and specifications for a vessel to 
be used by the expodition, and having obtained the con- 
sent of the then Controller of the Navy (now Sir Arthur 
Knyvet Wilson, K.C.B., K.C.V.O., V.C., Commander- 
in-Chief of the Channel Fleet) to undertake the work, I 
informed Sir Clements I should be pleased to assist him 
in every way in my power. 

It may be convenient to state here that my position as 
naval architect to the expedition was purely personal, 
and not in any way constituting part of my then duties as 
one of the chief constructor assistants to the Director of 
Naval Construction. The Admiralty undertook no official 
responsibility in connection with the design of the vessel, 
but willingly allowed me te assist in the work of the 
design in my individual personal capacity, and I felt that 
as the Government, on their part, contributed a very 
large sum of money towards the expenses of the Expedi- 
tion, I, on my part, could do no less than render to the 
Expedition such services as I was able to give them in 
connection with the design of the vessel. 

Sir Clements lost no time in appointing an interview, 
and on the afternoon of April 17, 1899, I met him and 
Sir Francis Leopold M’Clintock, the hero of the Franklin 
Search Expedition, who was Admiral-Superintendent of 
His Majesty’s Dockyard, Portsmouth, at the time of 
fitting out Sir George Nares’s Alert and Discovery for 
the 1875-6 Expedition. I discussed with them in out- 
line what they desired, and the best steps to be taken 
to secure the realisation of their wishes. This meet- 
ing constituted the inception of the design of the Dis- 
covery. 

All previous vessels that had been despatched from this 
country for Polar exploration had been vessels that had 
been built for other services, and had been adapted as well 
as possible by structural alterations and rearrangements of 
living — for their new services; but as the new vessel 
was to be used in the far-off South Polar regions instead 
of the comparatively near Arctic regions, and particularly, 
as will appear below, on account of the special features 
that were desired to be embodied in the work of the 
expedition, in connection with the magnetic work in- 
tended to be undertaken, it was decided that the pro- 
gramme of the expedition could only be effectively 
carried out by a vessel designed especially for the 


purpose. 
I therefore had all the advantages arising from being 
able to start from the first with no drawbacks due to an 
existing vessel built for a totally different pur and 
had many more opportunities than were ite to my 
predecessors ; but it was not long before I found myself in 
the corresponding ition of one to whom much was 
given, but from whom correspondingly much was ex- 
— Sir Clements lost no time in arranging for a Ship 
Jommittee, composed of Arctic officers and other scien- 
tists, to contribute in their several special departments 
— that would conduce to obtaining a satisfactory 
esign. 
A meeting was held in the Council Room of the Royal 
phical Society, Savile-row, on the afternoon of 
A 26, 1899. The members of the Committee present 
on t occasion were :— 


Sir Clements Markham, K.C.B., F.R.S., P.R.G.S. 


* Paper read before the Institution of Naval Archi- 


tects, April 12, 1905, 





Admiral Sir Francis Leopold M‘Clintock, K.C.B., 
S 


.R.S. 

Admiral Sir George Nares, K.C.B., F.R.S., F.R.G 8., 
the Commander of the Alert and Discovery Expedition 
to the Arctic regions. 

Admiral Sir A. H. Markham, K.C.B. 

Vice-Admiral Pelham Aldrich, C.V.O. 

Rear Admiral G. Le C. Egerton, CB. 

In attendance :—Mr. W. E. Smith. 

The full Ship Committee consisted of the following 
members :— 

The President of the Royal Geographical Society, Sir 
Clements Markham, K.C.B., F.R.S., F.R.G.S. 

The President of the Royal Society, Sir William 
Huggins, K.C.B., D.C.L. 

R 


5 


miral Sir Francis Leopold M‘Clintock, K.C.B., 


Vice-Chairman, Vice-Admiral Pelham Aldrich, C.\.0, 
Captain Ettrick W. Creak, R.N., C.B., F.R.S., then 
Superintendent of Compasses of the Hydrographic De 
partment, Admiralty. 

Captain Arthur M. Field, R.N., now Hydrographer of 
the Navy. 

Admiral Sir Richard Vesey Hamilton, G.C.B. 

Admiral Sir Anthony Hiley Hoskins, G.C.B., at one 
time First Sea-Lord of the Admiralty. 

Admiral Sir A. H. Markham, K.C.B., lately Com- 
mander-in-Chief, Nore. 
Sir John Murray. 
Admiral Sir George Nares, K.C.B., F.R.S., F.R.G.S, 


(Three to form a quorum.) 


Rear-Admiral Sir William Wharton, K.C.B., F.R.S., 
then Hydrographer to the Admiralty, occasionally served 
on the Committee. 

Asa starting-point, the drawings of the old Discovery, 
that went into the Arctic regions in 1875-6 with the 
expedition of Sir George Nares, were considered ; and it 
was, as a firat measure, directed that the new vessel 
should be built of wood, and should follow as closely 
as possible on the general lines of the old Discovery, 
as regards dimensions, lines, sail area, &c., leaving special 
features, as regards strengthening, details of accommoda- 
tion, &c., to be improved upon as ee ages practicable, 

On account of the great success of the Fram, it came 
under consideration whether it would not be well for the 
new vessel to have a midship section shaped as in that 
vessel—of a pronounced ‘‘ peg-top” character—so as to 
promote lifting out of danger when exposed to a heavy 
crushing pressure of ice; but after full consideration it 
was decoded that, having regard to the many thousands 
of miles of tempestuous seas the new vessel would have 
to traverse both outwards and homewards, it would be 
better to have an ordinary ship-shaped section, as being 
more conducive to general goodness of behaviour under 
trying sea-going conditions. A laboratory-room as large 
as could be provided, and fitted up much as the similar 
room in the at meee lly was to be arranged for. 

A complement of forty-three souls all told was to be 
arranged for. Two years’ provisions were to be stowed 
on the basis of man-of-war rations, and the domestic 
accommodation was not to be inferior in any respect to 
what was current in the smaller classes of men-of-war. 
No particular speed was insisted upon, but it was laid 
down that somewhat more power than the old Discovery 
had was to be provided, in order to promote the breaking 
of the vessel out of ice. The old Discovery had 350 indi- 
cated horse-power; the new vessel was to have not less 
than 400 indicated horse-power. The old Discovery had 
190 tons of coal ; more was desired in the new vessel. As 
will be seen below, we ultimately reached a coal-carrying 
capacity of 335 tons. Modern merchant-ship practice as 
regards double topsail yards, &c., was to be arranged for, 
so as to facilitate the efhcient working of the sails from 
the deck by a small complement. 

A two-bladed lifting-screw was to be fitted, and special 
means were to be adopted to facilitate the ready shipping 
and unshipping of the same. Special consideration was 
to be given to convenience and certainty in shipping and 
unshipping the rudder, so as to avoid the delays experi- 
enced in former expeditions in shipping the rudder, after 
it had been unshipped and put on deck for safety’s sake, 
when the vessel was locked in the ice. Isubmitted a plan 
by which the desired object could be accomplished, and 
this plan, which is referred to later on, was adopted. It 
will be seen that a very large amount of ground was 
covered at this first meeting of the Ship Committee, and 
that the Committee, out of the fulness of their personal 
experience, drew up clearand definite instructions for the 
guidance of their naval architect. 

While I was engaged in giving effect to the above 
directions, the magnetic work of the expedition came 
into much prominence ; and in order that this work might 
be of the utmost possible value, it was desired in some 
quarters that the vessel should be entirely free from mag- 
nectic qualities. This, however, was a counsel of per- 
fection not then, nor even yet, realisable. Marine en- 
gineers do not make their engines and boilers free from 
magnetic properties ; and till they do so we cannot lave 
a ship with engines on board free from magnetic proper- 
ties. 

I have, however, seen very useful steel made by M« 
Hadfield, of Sheffield, suitable for certain purposes, 
entirely devoid of ordinary magnetic properties; an! 
any future ship, in which non-magnetic propertic 
desired, possibly eg meg might be done toward: 
suring such properties by the use of such steel. 

As an example of the pur for which such 
might have been usefully employed, I may mention 
one Of the warming-stoves in the men’s quarters was 
of brass casing with firebrick lining, so as to cause no ™ag- 
netic disturbance. This stove rapidly burnt out, and 
an improved stove casing had to be made during the con 
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tinuance of the expedition. Had I then known of Messrs 
Hadfield’s non-magnetic steel, I should have had the 
stove casing made of this material, instead of brass. 
The stove would have been more useful, and there would 
have been one item less for the ship’s complement to 
de il with. 

In the present case, however, we had to accept things 
as they were, and the absence of marked magnetic pro- 
perties was insured by the entire exclusion of iron or 
steel from a globular space of a radius of 30 ft., whose 
centre was that of the Magnetic Observatory. The 
actual deviations at the Magnetic Observatory are, as 
given in Appendix A at the end of this paper (not re- 
produced), kindly contributed by Captain Louis W. P. 
Chetwynd, R.N., the present Admiralty Superintendent 
of Compasses. 

| may say here, in passing, that so thoroughly was the 
entire absence of magnetic material insisted upon within 
this radius of 30 ft. from the Magnetic Observatory, that, 
on feeling one of the buttons of some upholstery work 
within this radius, itseemed to me to be too hard for lead 
or brass, and I cut it out and found it was made of iron, 
with the result that all the buttons had to come out and 
be replaced by leaden ones. 

A design was worked out on the above lines, and it 
became evident that after providing for the accommoda- 
tion of the officers and crew amidships, it would not be 
practicable to arrange for the accommodation of the com- 
manding officer without utilising the space in the counter 
abaft the engine-room. ‘That was the plan adopted in 
the old Discovery, and no doubt for the same reason— 
viz., that there was no room elsewhere; but this plan 
was essentially bad, for three reasons—viz. :— 

1. That the commanding officer was too isolated, being 
alone in this part of the vessel. 

2. That to obtain access under cover for the command- 
ing officer to the ward-room officers it was necessary to 
have a passage- way cut through the coal-bunkers—a 
course which wasted a considerable ariount of coal- 
stowage. 

3. The cabin right aft necessitated the installation of 
a separate stove for keeping the commanding officer’s 
cabin warm, and as coal-stowage and duration of supply 
was one of the most important factors of the design, this 
objection was regarded as a fatal one, and it was decided 
to recast the design on the basis of an increase of 10 ft. 
in length over that of the old Discovery—an increase 
which resulted in many improvements being made prac- 
ticable. 

It may be proper to state at this stage that the pro- 
posal to increase the length by 10 ft. was most closely 
considered by the Ship Committee. Ordinarily, it is 
axiomatic, in dealing with ship designs, to accept asa 
principle that whatever qualities are obtainable in a 
vessel of given size, such qualities are nearly all obtain- 
able in an enhanced degree if we are willing to accept a 
larger vessel. This is notably so in the case of fighting 
ships, but in the case of vessels engaged in Polar ex- 
ploration the case is entirely different. 

In ships for Polar work, smallness is a distinct virtue 
in itself. Asmall ship can not only dodge the ice better 
than can a large ship, and be consequently much less 
liable to become jammed or frozen in, but in the event of 
being frozen in, she requires less effort to get her dis- 
entangled. The pro increase of Jength was, there- 
fore, most thoroughly considered, and it was only ac- 
cepted when it was demonstrated that the disadvantages 
of the increased length were far more than counter- 
balanced by :— 

1. The greater convenience of the accommodation for the 
officers, by which they all, including the commanding 
otticer, were located in one central space, warmed by one 
pair of stoves, 

2. The abolition of the passage-way through the coal- 
bunkers, and a considerable increase of coa!-stowage, due 
- _ to such abolition, but to the increased size of 
the ship. 

An incidental advantage was that the increased size 
admitted of the indicated horse-power being increased to 
450, as compared with the 350 of the old Discovery, and 
the 400 indicated horse-power of the preliminary design 
based on the dimensions of the old Discovery. 

All these features were fully discussed at a meeting of 
the Ship Committee on June 30, 1899, and_ the increased 
dimensions were accepted. Thereafter the preparation 
of the designs and specifications became largely matters 
of detail; and although there were meetings of the Ship 
Committee after this date, at which I was called upon to 
attend and report and receive instructions, the main 
features were unaltered, and the detailed work proceeded 
rapidly to a conclusion. The hull specification fully 
explains the details adopted, but a few remarks appear 
desirable on special points. 

Form of Stern.—Preceding British vessels engaged in 
Polar exploration, and also whalers, had the old wooden 
frigate form of a counter stern so long current in the 


British Royal Navy. This seemed to me not the best 
form of stern for the work, and on my representation the 
Shi; Committee consented to adopt the form of stern 
shown in the drawings and the models (see Figs. 1 and 2, 


po: 169). This form of stern, to a less pronounced extent, 
1ai been in vogue in the British Navy in the smaller 
clas »s of gunboats, and had given great satisfaction. This 
pronounced overhanging rounded form of stern was evi- 
deny of great advantage in ice work, as compared with the 
old: form of stern, as it gave much better protection to 
the udder, radder-post, and screw than did the old form of 


Stern ; and this feature was abundantly illustrated when 
the \ essel got into the ice : but I was of opinion also that 
im tic case of the new Discovery, practically a sailing 
shi), where the helmsman had, of riecessity, to be right 
= order that he might keep his eye on the sails, this 
or 


of stern would be more satisfactory in heavy seas, 








and that the helmsman would be drier, and would soon 
see that he was better circumstanced and less likely to be 
exposed to a mn sea in heavy Antarctic gales than in 
a vessel with the old form of stern. 

After mature consideration, the Committee decided to 
accept this form of stern, and although it met with much 
adverse criticism at Dundee on the part of the experienced 
captains of Dundee whalers, all of whom had been used 
to the old form of stern, Captain Scott, after experience 
on actual service, wrote to me as under on this point :— 
‘*For eight days after leaving the Cape (going south) we 
had annoyingly fine weather, and couldn’t find any wind 
at 45 deg. S., but it came at last. The shape of the stern 
is excellent. In the heaviest following seas it rises quietly 
and naturally, and without risk of ‘ pooping,’ as long as 
the ship has weigh on. This is the greatest relief to me ; 
there is no more demoralising circumstance for a helms- 
man in bad weather than the chance of being ‘ pooped.’ 
In the chance of the wind failing suddenly in a heavy 
following sea, there is a possibility of water coming over 
the stern ; but this is most improbable, and as it is, our 
helmsmen have always, or nearly always, dry quarters. 
A corresponding disadvantage of this form of stern is, of 
course, that in a heavy sea with no way on there is much 
more noise set up by the falling of the stern on a wave 
than is the case with the older form of stern; but the 
balance of advantage lies strongly in the direction of 
a enon and safety, even at the expense of some noise.” 

was fortified in my advocacy of this form of stern by 
the fact that Nansen had in a somewhat less pronounced 
degree adopted it in the Fram in conference with his 
naval architect—our old friend Mr. Colin Archer. 

As regards general behaviour, Captain Scott reports :— 
‘*The ship behaved excellently in an ordinary seaway. 
She is buoyant, very easy in motion, and exceedingly 
comfortable. In the Bay (Biscsy) the maximum roll 
recorded was 30 deg., but this was to leeward. Under 
sail the vessel had an average heel of 8 deg. The sail area 
is small, and it is easy to see that we shall require a 
respectable speed reached without steam. Our passage 
has been a most delightful one in point of comfort. In 
conclusion, I must congratulate you on having built so 
magnificent a sea-boat.” Further remarks will be made 
below as regards speed under sail. 

Bilge Keels.—The question of whether the vessel should, 
or should not, be fitted with bilge keels came under the 
consideration of the Committee. It was recognised that 
bilge keels would add largely to the comfort of those on 
board ; but after full consideration, it was decided that, 
as bilge keels would very much add to the risk of the 
vessel getting entangled in ice, and to the danger of her 
remaining fixed in it if she were once entangled, they 
should not be fitted. 

Captain Scott and his officers fully recognised this fea- 
ture, and made no complaints with respect to the in- 
creased rolling due thereto; but I am of opinion it is well 
worth considering, on the part of any future expedition, 
whether it is not practicable to fit bilge keels in some 
easily detachable and attachable manner, so as to secure 
greater comfort when out of the way of the ice, and no 
danger of entanglement when in the ice. It is true that 
it is only comfort and not safety that is involved; but 
comfort and the corresponding absence of depreciation of 
health are worth having when no point of principle is 
sacrificed to obtain them. 

The entangling effect of any projection on the bottom 
is well illustrated by the fact that the ice gradually settled 
on the slight projecting fortification of the keel under the 
screw aperture, and altered the trim of the ship by 3 ft. 
On being released by the last charge of gun-cotton the 
stern of the vessel rose with a jump, and she recovered 
her normal trim. 

Rudder ; Method of Lifting and Securing.—Anyone who 
has experienced the difficulty of shipping an ordinary 
boat’s rudder when afloat with any sea on will know how 
difficult it sometimes is to properly engage the pintles 
and braces. It is often a necessity to unship the rudder 
of a Polar exploration ship to secure its safety, and it 
becomes an equal necessity to ship it again to bring it 
into use. The method adopted in the Discovery was as 
shown in Figs. 23, 24,:and 25, page 473. This method was 
very effective. No skill of any sort was needed on the 
part of the operators; the rudder was simply entered 
into the rudder aperture and lowered into place, when it 
automatically felt its way into the brace. The drawing 
fully illustrates the method. 

A spare rudder, which did not depend on the lower 
pintle, and which would be quite efficient in the event of 
the carrying away of the rudder-post, was provided as 
part of the equipment ; but although this spare rudder 
was used for a short time whilst the main rudder was 
under repair, the rudder. post remained intact throughout 
the voyage, and the main rudder was therefore in use 
nearly the whole of the time. 

Sanitary Arrangements.—These are fully dealt with in 
Clause 30 of the Specification (Appendix C, page 475). 
Owing to the severe climatic conditions, these matte's 
were very important both afloat andashore. The arrange- 
ments ashore were especially difficult, and Captain Scott 
met them in the resourceful manner charac'eristic of 
British seamen. 

Magnetic Observatory. — The fitting of a magnetic 
observatory was one of the special features of the 
design. In addition to making satisfactory arrange- 
ments for the standard compass for the proper and safe 
navigation of the vessel, which was in itself a difficult 
matter for a vessel about to penetrate such very high 
latitudes, it was necessary to make a special house for 
the purposes of a magnetic observatory, warmed by non- 
magnetic lamps, in which it would be possible for an 
observer, with a fair amount of personal comfort, to make 
the magnetic observations constituting such a prominent 
feature of the work of the expedition. 








The construction of this observatory is fully dealt with 
in Clause 31 of the Specification. The work done in this 
observatory was of enormous magnitude and of great 
value. The observations made are being analysed and 
systematically dealt with by Captain Chetwynd, the 
present Admiralty Superintendent of Compasses, and 
will, in due course, be made public for the information 
of navigators and all others interested in magnetic 
phenomena in high southern latitudes. It is no part of 
the present paper to go into this matter, beyond describ- 
ing the magnetic circumstances relating to the location 
of the observatory ; but it may be of interest to state 
that the condition that there were to be no magnetic 
metals within a radius of 50 ft. of the magnetic observa- 
tory had very far-reaching effects, For instance, the 
main shrouds had to be hemp cordage, and the shrouds 
were set up by hemp lanyards rove through the old- 
fashioned wood dead-eyes, so familiar in the days of their 
youth to the older members present amongst us. 

Freeing Scuttles in Topsides.—To keep the vessel as 
dry as possible, there was a considerable height of top- 
m= hy and, in order to prevent this height of side consti- 
tuting a source of danger, there was a very liberal allow- 
ance of farge freeing scuttles worked close down to the 
deck, all fitted in the manner long current in the Royal 
Navy —viz., so as not to open without pressure from 
inboard till the vessel heeled over to about 20 deg., so as 
to prevent flapping and a constant ready access of water 
when the vessel was slightly heeled over. 

Water-Baliast Tank in Hold.—It was recognised as a 
feature in the design that the vessel might have to come 
back from Antarctic regions over long distances in stormy 
seas, with little or no stores in holds, and with corespond- 
ingly diminished stability to stand up under her canvas, 
and, as the possibility of obtaining solid ballast could not 
be relied upon, it was decided to fit a water-ballast tank on 
the top of the keelson capable of holding about 60 tons of 
water. This wasa very good arrangement, asit- cost very 
little, added considerably to the focal strength of the 
vessel in its neighbourhood, added also somewhat to the 
general structural strength, and did not diminish to any 
appreciable extent the onenas capacity of the 
vessel, as on the outward voyage this ballast-tank was to 
be filled with coal. 

Galicy Stove.—The recognition of the great importance 
of economy of coal consumption led to a special pattern 
of galley stove being adopted, in which the sides were 
well lagged with asbestos. This made a very efficient 
cooking stove for a very small consumption of coal. 

Skylights, &c.—The same necessity for preventing as 
far as possible the waste of heat led to the skylights 
being glazed with two thicknesses of glass, with a 4-in. 
air-space between the two thicknesses of glass. The 
entrances to the living quarters were also provided with 
double doors, after the manner which was common in 
the Royal Navy a few years ago under the closed stoke- 
hold system then in use, when “‘air-locks” were 
fitted. 

Lagging under the Deck.—Still dealing with the pre- 
vention of waste of heat in the interior, or, in other 
words, the maintenance of warmth and comfort in the 
living spaces with the smallest possible consumption of 
coal, the underside of the upper deck over the livin 
quarters was lagged with 14 in. of asbestos neatly secur 
in place by match-boarding. This was found very efficient, 
and added greatly to the comfort of all on board. (See 
Fig. 20, page 472.) 

Living Spaces—Warmth and Comfort.—The method of 
warming and ventilating the ward-room is indicated on 
Fig. 28, page 474. The same general method was fol- 
lowed in the men’s quarters, so that a description of the 
ward-room arrangements will suffice for both. Two 
French salamander stoves were fitted in each of these 
two spaces. They were of the closed-in kind, with talc 
doors, and gave out a great and sufficient amount of heat. 
The foremost stove in each compartment had a downcast 
pipe fitted to it to deliver fresh air round the body of the 
stove to be warmed before entry into the general space of 
the compartment. The after stove in the compartment 
was fitted with an outside lagged casing round the funnel 
casing proper, and opening into the interior, so as to 
secure under average conditions a continuous upcast of 
devitalised air. 

Mr. Skelton, the chief engineer officer on board, reports 
on this arrangement as under :— 

‘*The exhaust round the stove funnel as a rule worked 
satisfactorily, but sometimes it reversed. Almost every 
morning one hatch of the ward-room skylight was lifted 
to clear the ward-room, and was shut down after break- 
fast. The foremost stove was practically never used ; it 
would only have been waste of coal. I feel sure that the 
ventilation of any space in a Polar ship in winter quarters 
could only be made absolutely satisfactory by employing 
some method of forced-draught fans. I do not believe 
that any system of natural ventilation would ever work 
fatisfactorily under the changeable conditions expe- 
rienced. Any system of forced ventilation would, of 
course, mean complication of fittings and great expense, 
and I question whether in future it would not be better 
to arrange things as they were, and leave everything to 
the ingenuity and resourcefulness of those living in the 
ship.” 

T hove inserted Mr. Skelton’s valuable remarks on this 
point, and they lead us back to the old story that it is 
the man and not the appliance that secures the good 
result. 

Mr. Skelton recommends that in future a small range 
should be fitted in the officers’ quarters, not for cooking 
purposes, but to secure facilities for melting ice and 
securing a convenient supply of water. 

It is convenient to add here that the average con- 
sumption of coal in the second year of winter quarters, 
when everything was fully understood, was as follows :— 
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THE ANTARCTIC EXPLORATION VESSEL 


“ DISCOVERY.” 


CONSTRUCTED BY MESSRS. GOURLAY BROTHERS, SHIPBUILDERS, DUNDEE. 
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rudder. When lowering, the pintle B is well entered into the brace before the studs A clear the slots. When raising, 
the studs A on each side of rudder are well engaged with the slots in rudder aperture before pintle B isclear of its brace. 


Galley cooking ... in 0 | sible, it was decided to fit a small independent boiler 

Ward-rom .. “ is o 3 | under the forecastle to work the capstan, so as to avoid 

Crew spaces... his “ a 3 | getting up steam in the main boilers solely for that pur- 
. This may be seen in Fig. 4, page 469. 


pose 

General.—Many other special features were adopted 
which will be found described in the Specification 
(Ap ix C, page 475), or shown on the drawings, and 


, Total ne de 15 
This, I think, must be looked upon as a very low con- 
Sumption, and shows both the pa Bl, wert in arranging 





and working the stoves, and the general effectiveness of | to which I must refer the members for particulars. 
the arrangements made, 


Coal Carried and where Stowed.—The maximum coal 





Cwt. we Week. | Capstan Engine.—In order to save coal as much as pos- | part 


on board was when leaving New Zealand in December, 
1901. The coal then on board was as follows :— 


Tons, 

Main bunkers ... ; ae hs = 240 
At side of engines... = : an 50 
Forward for auxiliary boiler " 3 
On deck in bags ve Sn 42 
Total see , , o 335 


And in this condition the stability was quite satisfactory. 

Stability and Draught of Water.—The stability of the 
vessel was very satisfactory in all conditions of lading, 
and was very satisfactory also with a somewhat liberal 
accumulation of snow and ice piled up on the upper deck 
and entangled in the masts and rigging. 

The draught of water in a few leading conditions of 
lading was as under :— 

Arriving in London from Dundee, June, 1901 :— 


About 20 tons of coal in) »p wate 
hold. No cargo or store: | Forward, ” pe in. ; 
on board... ie aft, 15 ft. 7 in. 


Leaving Lyttelton for the south, December, 1901 :— 
SER acd) 

ee wee quarters for New Zealand, February, 
Parent, 12 ft. 3 in. ; aft, 14 ft. 6 in. 


It will be seen by a comparison of conditions (1) and (3) 
that when leaving winter quarters in February, 1905, the 
vessel had only 34 in. more mean draught than when 
arriving in London with only 20 tons of cargo (coal) on 
board. This simple statement is the most powerful one 
that could be made as to the smallness of stores on board 
when leaving winter quarters for home. 

Propelling Machinery and Boilers.—As regards the 
propelling machinery and boilers, I was able to secure for 
the qupetition the assistance of my able friend, Engineer- 
Commander P. Marrack, R.N., of the engineering branch 
of the Controller's Department. He threw himself heart 
and soul into the work, and I venture to say that, roe | 
to his enthusiasm and great skill, the Discovery was fitte 
with engines and boilers which within the limits of weight 
and power permissible were, with respect to all good 

ualities, second to no engines that have ever been built. 

tired Chief Inspector of Machinery James Wooton, 
C.B., who was one of theengineer officers with Sir George 
Nares in the Alert and Discovery expedition of 1875-6, 
also freely gave the expedition the benefit of his valuable 
experience on all matters connected with the machinery, 
and especially in connection with the details of engaging 
the screw-shaft with the screw, and the method of taking 
the thrust of the screw when going astern. 

As in the case of the spare rudder, all the details were 
arranged on the supposition that the rudder-post might 
be’ ‘carried away by the ice, and that the astern thrust 
could not therefore be taken 7. by it. The arrangements 
adopted are shown in Figs. 26 and 27, page 474, from 
which it will be seen that the thrust when going astern 
was taken up by the thrust-block inside the vessel. This 
plan me te ney well in practice. _ 

Messrs. Gourlay Brothers, of Dundee, built the machi- 
nery, and undoubtedly turned out a first-class piece of 
work. 

The general description of the matinee is given in 
Appendix B, e 475, kindly contributed by Engineer- 
Commander Marrack,R.N. : ' 

A part of the hull specification is given in Appendix C. 
This specification, together with the drawings, give full 
iculars of the design of the vessel, and deals in detail 
with the points sketched in outline above. 

It may be proper to mention that although several 
firms were invi to tender, only one—the Dundee Ship- 
building Company—took up the matter with an ap nt 
desire to obtain the order to build. Their original offer 
involved more cost than the expedition thought it could 
afford, and I was instructed to confer with the firm with 
a view to ascertaining whether modifications of the speci- 





fication could not be made so as to reduce the cost of the 
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vessel and yet leave her efficient. After such conference 
many points were arranged by which the cost was 
reduced. The principal of these were as under :— 

1. The omission of the outside thickness of planking 
below a distance of 11 ft. under load water-line. 

2. The substitution of galvanised iron bolts and wood 
trenails for many of the brass bolts originally specified, 
and a reduction in the number of fasteninzs originally 
arranged for. 

All these variations from the original specification are 
indicated in italics. The rough handling the vessel had 
on finally getting out of the ice, and getting ashore for 
some hours immediately afterwards, shows that what 
was done in this direction was done with discretion, and 
could be safely repeated. 

I can say from personal observation of the vessel on her 
return that she looked as if she had never seen ice. 

Suggestions for Improvement in the Next Ship for 
Antarctic Work.—So far as I have been informed on the 
subject, the Discovery, in the main, answered her pur- 
pose very well; but in building a succeeding vessel we 


warmth to the cabins of the above-named officers ; but it 
did not have that effect, and I would recommend that in 
future any such bulkhead should be efficiently lagged. 

Experience also showed that in the living spaces it 
would have been better to have lagged the lower deck in 
the manner adopted with the upper deck, or possibly 

referably to have worked a lagging on the flat of the 
ower deck, with a thin wood flat a 
purposes. Such lagging would, of course, add weight 
and diminish space somewhat; but the space could be 
afforded, and the weight added in lagging would, I think, 
be more than saved in coal. I know that Captain Scott, 
in his northward voyage back to Lyttelton, would have 
been thankful to have had more coal in his bunkers, and 
that if he had, he would have saved a little time. I 
strongly recommend this matter for the consideration of 
any future designers of such a vesssl. 

Lighting of Cabins.—Apart from artificial light, the 
cabins were lighted entirely from the deck by deck- 
lights, fitted with two thicknesses of thick glass with an 
air space between, and mounted in gun-metal frames. 
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Sail Area.—As stated above, it was decided that : 
sail area should be in proportion to that of Sir Gecr 
Nares’s Discovery, but Captain Scott’s experience has | 
to the conclusion that a larger sail area would be ad): 
tageous in any future case. The circumstances of ; 
Antarctic voyage necessitate the navigation of enorm: 
| long distances under sail and the utilisation of e 
slant of wind, fair or foul. The Discovery was a 
good sailer with a free wind ; but on account of her hi 
comfortable topside, and particularly on account of ¢ 
large amount of top hamper, such as balloon equipm-: 
&c., stowed on skid beams, she was not a speedy « 
weatherly vessel when sailing close hauled. 

The question of sail area in a Polar exploration shi) is 
a difficult one. The tauter the rig the more likely is it 
that the upper spars will be carried away when colliding 
with the ice, and the more difficult is it to work the sails 
owing to the long lengths of semi-frozen ropes. It has 
been usual, therefore, for vessels intended fora prolonged 
stay in the Polar regions to have only a moderate sail 
spread; and the present Discovery had only somewhat 
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ought to try to do better still, and the following notes 
on this point are added for the benefit of those who come 
after. Besides the question of bilge keels, alread 

referred to above, there are some other points on which 

suggest it would bs possible to make improvements. 
Some of these have already been mentioned ; another 
is that the system of lagging applied under the upper 
deck could be applied with advantage to the entire 
contour of the sides in the living space. Thick as the 
sides of the ship were, the cold was so intense that the 
moisture of the interior sometimes readily condensed 
over the inner ends of bolts and caused some amount of 
discomfort that ought not to be repeated. This feature 
of condensation was especially noticeable in the case of 
the cabins of the commanding officer and the navigating 
officer, as their cabins adjoined the steel bulkhead at the 
fore end of the engine and boiler-rooms. I thought when 
arranging this part of the work that the warmth of the 
engine-room, when steam was up, or when the fires were 
alight in the engine-room for warming purposes, would 
keep the interior of the engine-room so warm that the 
absence of lagging on the cabin bulkhead would be an 
alvantage rather than otherwise, and prove a source of 





The conductivity of the metallic frames, owing to the 
intense cold, sometimes caused condensation, which 
“nape anannoyance. In any future case it would doubt- 
e3s prove an advantage to mount these lights in a wooden 
frame, and to fit an asbestos or an india-rubber insertion 
between the frame and the glasses, so as to diminish con- 
ductivity. As regards artificial light, the mainstay was 
paraffin and acetylene. A small steam dynamo and a wind- 
mill were both improvised, rather than seriously taken 
in hand, very late in the construction of the ship. The 
windmill broke down, but at sea the steam dynamo gave 
very useful results. One thousand six hundred gallons of 
paratiin of 105 deg. flash-point were carried on the upper 
deck ; this never froze solid, but got thick at low tem- 
peratures. This sufficed for the first winter for lighting 
all the living quarters, for warming the observation huts, 
and for cooking on sledge journeys For the second 
winter, what was left had to be reserved for use on sledge 
journeys. Half-a-ton of calcium carbide had been taken 
out, and during the second winter the ward-room was 
lighted entirely, and the men’s deck almost entirely, by 
acetylene, which proved a very useful and satisfactory light, 
and which gave rise to no accident. 





more than Sir George Nares’s Discovery of 1875-6. 
Under favourable circumstances the present Discovery 
has on occasions gone 11 knots under sail alone, and has 
made, under sail alone, 230 knots in twenty-four hours. 
These are not bad results, but were reached only with a 
gale of wind on the quarter. Captain Scott recommends 
that for a future vessel there should be a greater sail 
spread. The matter is one for seamen, but Captain Scott 
is very emphatic on the point. As far as the naval 
architect is concerned, it is simply a question of stiffness, 
which can easily be met ; and the Discovery herself, as 
regards stiffness, could easily carry a much larger sail 
spread than was originally fitted. 

Captain Scott also states that the vessel would liave 
been much better for more head sail, and for the present 
masts to be stepped somewhat more forward, a: the 
Discovery carried more weather helm than was ¢vsir- 
able. These are important points to be considered \ hen 
designing the next ship, and, being based on actus: eXx- 
perience, cannot be gainsaid. ee 

Tt will be seen that many suggestions of Captain S.tt's 
have been embodied above, the due consideratic: of 
which will necessarily have a beneficial effect on the 
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design of any succeeding ship. So great is the value of 
experience with respect to such a special vessel as the 
present that I referred the proof-sheets of the above to 
Captain Scott, with a request that he would be good 
enough to make any further suggestions for improve- 
ment, and be has kindly made the following remarks :— 

* Water-Ballast Tank.—I am of opinion that a ship of 
the Discovery’s build is stiff enough under all conditions 
to obviate the necessity for such a tank.” 

| am pleased to say that I am entirely at one with 
Captain Seott on this point; but when designing the 
vessel I was not in the same position as he was when 
commanding her. When the Discovery wascomplete, her 
stability had been ascertained to be satisfactory ; when 
designing her, I had to depend upon long intricate calcu- 
Jations, and had no reliable data at hard to check them by. 
I hoped the tanks would not be necessary, and the result 
shows that they were not; but it was a prudent step to 
make the arrangement, and a naval architect in my posi- 
tion had to be very anxious for the safety of such an 
expedition, and of so many souls. 

** Pumps.—The bhand-pumps, if possible, ought to be 
under cover, though, of course, they should be worked 
fromthe upper deck. Doubtless here is a difficulty, but 
we had serious trouble with our pumps, and in cold 
weather we had to open them up and thaw them with a 
blow-lamp.” 

This suggestion could readily be carried out in a suc- 
ceeding vessel, at some sacrifice of space in the living 
quarters; and provided care were taken to prevent slopping 
of water in the living spaces when opening out the pumps 
for repairs, &c., [can see no objection, Possibly a special 
form of pump, easily opened out and fitted with good 
drainage, might be ag on the upper deck, and be 
worked with but little difficulty. 

** Drying of Clothes.—I should strongly recommend that 
the forecastle space should be 1 in a similar manner 
to the living spaces, and a small stove fitted therein. 
With a blubber fire this would be a most useful space for 
drying clothes.” 

The value of this suggestion is obvious, and calls for 
no comment, as no structural disability isinvolved beyond 
a little weight. 

‘“Dunnage in Hold.—Full effect must be given to the 
fact that all wooden shi leak to some extent, and 
efficient dunnage battens, Ke., must be fitted throughout 
to keep the stores above the level of inflowing water. ” 

I pm desire to say in conclusion :— 

1. I have endeavoured for the good of the next ship to 
state the case of the Discovery, as far as I know it, both 
as to the points that should be improved upon, as well as 
the points that proved excellent. 

2. That as regards the general design and calculations 
in connection with the vessel, I am much indebted to my 
friends, Mr. J. H. Cardwell, constructor, and Mr. A. 
W. Johns, assistant constructor, both of the Controller’s 
Department, Admiralty, who kindly assisted me in the 
work, and without whose assistance I could not have 
accomplished the task. 

3. Finally, that in so far as the present paper may 
prove of any value in our Transactions, we are much 
indebted to Captain Scott and Mr. Skelton for their 
valuable remarks, quoted above, and to Sir Clements 
Markham, who, as the managing owner of the vessel, 
most cordially concurred in my placing the above de- 
scription on record so soon as he knew our Council 
desired to have such a description in our annual volume. 

His Discovery Antarctic Expedition is in many ways a 
record one, and, with the generosity of a true sportsman, 
begotten by his own personal travels under difficulties 
and long association with other intrepid travellers in 
unfrequented parts of our globe, he has, by allowing a 
full description of the vessel to be published, together 
with the suggestions for improvement based on the ex- 
perience gained during the voyage, done all that is pos- 
sible to enable the next expedition to start with a still 
better ship, and so give its members the best possible 
ae of beating even the magnificent record of his 

iscovery. 





ABSTRACT OF APPENDIX B. 
The Machinery of the “‘ Discovery.” 
By Engineer-Commander P. Marrack, R.N. 

The main machinery and boilers were constructed by 
Messrs. Gourlay Brothers, Dundee. Steam is supplied 
by two cylindrical boilers, 10 ft. 3 in. in diameter each, 
wit h two furnaces ; the combined total grate surface pro- 
vided is 67 square feet. The maximum working pressure 
is 150 1b. per square inch. The engines are of the triple- 
expansion type, designed to develop 450 horse-power 
when working at about 90 revolutions per minute. The 
diameters of the cylinders are :— 


In. 
High-pressure... ... 14 
Intermediate pressure at 
Low pressure... 36 
Length of stroke 30 


he high and intermediate pressure slide-valves are of 
the preci | on the low pressure being a flat valve ; they 
are actua y the usual link motion. 

‘he condenser cooling surface is 560 square feet. The 
mn air, feed, and bilge-pumps are worked from levers 
of the high-pressure engine. The shafting is of steel, 
the crank-shaft arms being forged in one with the shaft. 

diameters are :— 


External. Internal. 
Crank-shaft .. ‘ 3 84 in. 4 in. 
Commitee SS cas, 8 4, 
Thrust-shaft ... ee ane 8 3 
Stern tube-shaft 114 ,, 5t 5, 


The propeller is two-bladed and 


Portions :— 


of the following pro- 





Diameter 10 ft. 6 in. 
Pitch 12, ft. 


The boss is of gun-metal, and the b'ades are of high- 
tension bress. 

The propeller is of the lifting type. The design of a 
satisfactory lifting propeller was complicated the 
condition that the astern thrust was not to be taken on 
the rudder-post. This meant that the usual cheese 
coupling arrangement could not be used. At first it was 
intended to follow the type adopted in the Arctic vessels 
Alert and Discovery—1.c., to fit a hexagonal end on the 
propeller-shaft, with a corresponding recess in the pro- 
peller-boss, and arrange that the shafting, ther with 
the thrust bearing, could be bodily trave in a fore 
and aft direction by a rack and pinion-gear fitted in the 
screw passage, till the end of the shaft is clear of the 
propeller-boss. The astern thrust in these ships was 
taken outboard by a bracket secured to the stern-post. 

This proposal entailed the large diameter of propeller 
shaft given above; but as in working out the details the 
arrangement was seen to possess many inherent disad- 
vantages, Messrs. Gourlay Brothers finally modified the 
design: to that shown generally by Fig. 26, page 474, 
which allowed both the ahead and astern thrust to be 
transmitted through the thrust-block as usual, and met 
the special conditions in a very satisfactory manner. 





APPENDIX C, 

Specification for Building and Equipping the Hull of a 
Single-Screw Wood Ship to be engaged in Antarctic 
Exploration, 

Dimensions of Vessel. 
Length on the water-line from fore-edge Ft. In. 
of stem to axis of rudder ‘ee 2 
Breadth, extreme ... Jaa ‘se a 
Depth amidships from top of ceiling to 
top of upper deck beam on fa 
Mean draught to water-line shown on the 
sheer drawin <A ne ae ee 
Displacement in tons to this water-line 
(about) ue te Fos ae 1620 
The general construction and arrangement of the vessel, 
apart from her propelling and auxiliary machinery, is 
shown in Figs. 1, 2, 4, 5, 6, and 7, page 469, and 

Figs. 8 to 21, e 472. Fig. 3, page 473, shows the 

stern and bow lines of the hull of the vessel, while Fig. 22, 

on the same page, is the rigging plan. 


0 
0 
6 
0 








Gotp.—The exports of gold from British South Africa 
are becoming heavier and heavier, having amounted in 
March to 2,237,656/. The imports of gold into the 
United Kingdom from all sources in March were valued 
at 3,920,698/., as compared with 3,857,052/. in March, 
1904, and 3,010,2847. in March, 1903. 





Hicu-Capacity BALLAst Wacons.—As a result of the 
special advantages of sliding-door hoppers, as applied in 
high-capacity trucks in use on the North-Eastern Railway 
between Ashington collieries and Blyth, it has been 
decided to introduce this type of wagon for the con. 
veyance of ballast on the railway as the old stock of 
wagons requires renewing. 





Tue “‘ Joun Fritz” Mepat.—The John Fritz medal, 
which was established by the professional associates and 
friendsof John Fritz, of Bethlehem, Pennsylvania, U.S.A., 
on August 21, 1902, his eightieth birthday, to perpetuate 
the memory of his contributions to industrial progress, 
has been awarded to Lord Kelvin, for ‘‘ cable tdepeehy 
and other general scientific achievements.” This is the 
first award of the medal. 





CLayToN AND SHuTTLewortH, Limirep.—The fourth 
annual balance-sheet of Clayton and Shuttleworth, 
Limited, Lincoln, shows that the profits last year 
amounted to 94,068/., or 2257/7. more than in 1903. Thesum 
of 11,0377. has been deducted for depreciation, 1724/. for 
management charges, 187/. for depreciation of invest- 
menta, 5000/7. has m carried to the reserve fund, and 
20,0007. has been placed to reserve for capital expendi- 
ture. A dividend of 6 per cent. is proposed on the ordi- 
nary shares for the year, leaving 5607/. to be carried for- 
ward, against 3989/. brought into the account. 


PrrsonaL.—Captain Sankey, R.E. (retired), M. Inst. 
C.E., and Mr. G. P. Mair, A.M. Inst. C.E., have 
established offices in partnership at 7, Dean’s - yard, 
S.W., to undertake consulting work, to carry out com- 
plete mechanical and commercial efficiency tests of 
engines, and to advise on improvements and fuel 
economy in factory power - plants. — Mr. W. Cleaver 
is appoin engineer, and Mr. A. H. Hertz loco- 
motive superintendent, at the Port Talbot Railway 
and Docks Company, in the place of Mr. W. G. Hos- 
good, who held both appointments, and has resigned. 
—The Lister Electric anufacturing Company, of 
Dursley, have purchased the entire business of Headley 
Limited, recently carried on at Moresk Mills, Truro. 
The stock-in-trade, plant, and tools are being transferred 
to Dursley, where a new department will be formed 
under the direct personal supervision of Mr. Headley.— 
Messrs. Ch. Hatton and Co., 107, Upper Thames-street, 
E.C., and Mr. E. Lomer, 12, St. Mary Axe, E.C., have 
been appointed sole agents for Great Britain and Ireland 
of the German Pipe Syndicate, of Diisseldorf, which 
controls the output of a number of German works. 








MISCELLANEA. 


WE have received a prospectus givin 3 
the next season’s work of.the Een eological Field 
Class, conducted by Professor Seeley, F.R.S., King’s 
College, London. The first excursion will be to the 
North Downs at Betchworth, on April 29 next. The fee 
for the class is one guinea, and intending students can 
obtain full particulars as to the programme on applica- 
tion to the secretary, Mr. J. tv. Jarvis, St. Mark’s 
College, 8. W. 


With the ore-unloading machines now in use at the 
Conneaut Docks, 90 per cent. of the cargo of an ordinary 
iron-ore vessel can be unloaded without the assistance of 
shovellers ; and in the case of vessels specially designed 
to suit the unloading machinery, not less than 97 per 
cent. can thus be dealt with. The buckets of the ma- 
chines will lift 10 tons of ore at a time. The attendant 
rides with the bucket, or rather on the leg which carries 
it, and has thus a good view of the work. 


The Yarrow-Napier motor-boat came in first at the 
motor-boat race at Monte Carlo on April 11, the race 
being run by launches of 40 ft. and under. The Yarrow- 
Napier boat covered the distance of 100 kilometres in 
2 hours 25 minutes—that is to say, the distance run 
tone 4 a speed of 25.71 statute miles an hour. This 
launch is 40 ft. in length, and has twin-screws, being fitted 
with two sets of engines made by Napier. This is the 
same launch recently tried on the ‘Thames, whose trials 
were lately referred to. 


The Museum von Meisterwerken der Naturwissen- 
schaft und Technik, in Munich, has recently received 
a copy of C. Eiffel’s splendid monograph: *‘‘ La Tour 
de 300 Métres.” This work exists only in a small number 
of copies, and contains not only all particulars of the 
design and construction of the famous tower, but also an 
account of the very important meteorological, optical, 
physical, and telegraphic observations and experiments 
made at an elevation of 1000 ft. above the Paris street level. 


A Technical Bureau has been formed at Prince’s 
Chambers, John Dalton-street, Manchester, for the pur- 
pose of lending technical books of all kinds to annual sub- 
scribers, principally by means of the postal service. The 
subjects covered include every branch of engineering, 
surveying, architecture, quantities, sanitary science, and 
law in relation to public health and property. The copy- 
ing, abstracting, and translation of articles are also to be 
dealt with. The Bureau will be open for the issue of 
books early in May. 


Mr. 8. F. Edge informs us he has recently carried out 
a series of tests in regard to petrol consumption, with a 
view to rendering the Napier car most suitable for the 
tourist trophy. Starting from London, he filled up with 
one gallon of petrol in a special tank made for the pur- 
pose, and ran a distance of 25} miles on this gallon, the 
run including the climb up Dashwood Hill. Further 
runs were made with two persons in the car, and carry- 
ing a load of 300 1b., made up of bags of sand placed in 
the tonneau; under these conditions distances of 24}, 
26, 25, and 25}4 miles were covered to the gallon. The 
car used was an 18-horse-power Napier. 


From the last report of the general manager of the 
Liverpool Corporation Tramways, it ae that some 
steel Sebel um of German manufacture, tested in 
1898, proved so unsatisfactory that chilled cast-iron wheels 
were adopted exclusively for some time afterwards. In 
1900, however, British steel tyres were offered the cor- 
poration, and adopted experimentally in competition with 
the chilled wheels. As a result, some selected tyres were 
placed in service in 1902, and from the results here noted 
the manager has been able to fit steel-tyred wheels at a 
low cost, which will have, it is expected, an average life 
of ‘60,000 car-miles, as against the 35,000 miles of the 
chilled wheels. 

In a paper recently contributed to the Manchester Asso- 
ciation of Engineers, Mr. T. Rigby calls attention to the 
very high efficiency reached in some relatively small gas- 
engines made by Messrs. Crossley Brothers, of Openshaw, 
Manchester. In one of these, giving 604 indicated horse- 

wer, tested by Professor Burstall, the consumption of 

nchester gas amounted to 11.77 cubic feet per indicated 
horse-power. The calorific value of the gas was 578 
B.T.U. per cubic foot, and the thermodynamic effi- 
ciency of the engine, 37.43 per cent. A special feature 
of the engine is the high compression used, which was 
over 200 lb. per square inch. This was rendered ible 
without the risk of pre-ignitions by epenying., into the 
cylinder a little water at each suction stroke. he maxi- 
mum pressure in the cylinder of the engine was 528 lb. 
above the atmosphere, and the average effective pressure 
91.4 lb. per square inch. A smaller engine, in which the 
same plan of injecting water into the cylinder was 
followed, gave, as tested by Mr. Atkinson, a thermo- 
dynamic efficiency of 36.9 per cent., as reckoned on thé 
indicated horse-power, and one of 32.27 per cent. as 
reckoned on the brake horse-power. The gas used 
amounted to 13.62 cubic feet per brake-horse-power hour, 
the calorific value being 582.6 B.T.U. 


particulars of 








Fountain Naputua 1n Baku.—During the year 1903 
the yield of fountain naphtha in Baku was so compara- 
tively small that the minimum is thought to have been 
reached ; whilst in 1901 the output amounted to 98,000,000 
poods, and in 1902 to 94,400,000 is ; the output of foun- 
tain naphtha fell in 1903 to 53,400,000 8, which is 
only 9 per cent. of the total output. Of the 152 firms 
engaged in the naphtha industry, only 14 have produced 
fountain naphtha. For comparison’s sake we state that 
in the years 1893-95 the fountain naphtha output was 3) 





to 40 per cent. of the total, and during 1901.2, 14.8 per cent, 
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NOTICES OF MEETINGS. 


THe INSTITUTION OF MecHANICAL EnGineers.—Friday, April 14, 
at 8 p.m. The President will deliver his address. The dis- 
cussion on the ‘‘Steam-Engine Research Report” will be con- 
cluded, and Professor Capper will reply. 

Tue Instrrvte oy Marine Enoineers.—Friday, April 14, at 
7pm. Annual meeting. 

CLEVELAND INSTITUTION OF ENGINKERS.—Monday, April 17, at 
7.30 p.m. precisely, in the hall of the Cleveland Literary and 
Philosophical Society, Corporation-road, a ee Paper :— 
**Ferro-Concrete and its Applications,” by Mr. Cecil C. Markham, 
Assoc. M. Inst., C.E., Darlington. 

Tux Ixstirdtion or Orv EnGiIneers.—Tuesday, April 18, at 
8 p.m. Annual general meeting of Corporate Members only, to 
receive the report of the council, and to elect the council and 
auditors for the ensuing year. 

RoyvaL MerrgoroLoeicaL Socrety.—Wednesday, April 19, at 
7.30 p.m., at the Institution of Civil Eagineers, Great George- 
street, S.W., when the following papers will be read :—‘ An 
Account of the Observations at Crinan in 1904, and Description 
of a New Meteorograph for Use with Kites,” by Mr. W. H. Dines, 
B.A., F.R. Met. Soc. ; ‘Rate of Fall of. Rain at Seathwaite,” by 
Mr Hugh Robert Mill, D.Sc., F.R.G.S. 

Tue InstiruTe oF SANITARY EnaingERS.—Wednesday, April 19, 
at 7 p.m., at 19, Bloomsbury-square, London, W.O. Paper by 
Mr. E. R. Palmer (Fellow). 


READING - CasEs. —Reading - cases which will hold twenty - six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 
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THE ADMINISTRATIVE COUNTY OF 
LONDON ELECTRIC POWER SCHEME 


In a recent article we dealt with the general 
question of power supply in London, and referred 
incidentally to the Administrative County of London 
and the East London and Lower Thames Power 
Bills as prospective schemes by which some of the 
advantages of generation on a large scale might 

ossibly be made available to the London public. 

e made no attempt then to discuss the actual 
terms of these Bills, as we had not at that time 
had an opportunity of considering them in detail, 
and our immediate purpose was rather to deal 
generally with the present tendency, of which 
they give an emphatic illustration, to find economy 
in generating by building large stations in outlying 
districts. Now, however, the actual proposals of 
the promoters have been fully disclosed to the 
public, and it becomes necessary to consider them 
more critically. We confess that after reading the 
reports of the evidence for and against the great 
Adnclniduetine County of London scheme, and 
after reading the petitions against the scheme— 
which by themselves form + bulky volume—we 
have come to the conclusion that there are ver 
grave objections to the Bill in the form in whic 
it has been presented. 

The promoters of the scheme proposed to supply 

wer throughout the wide area scheduled in the 

ill at a price, in respect of the total units sup- 
plied, not exceeding 1$d. per unit, and there was 
the further provision that the company should, if 
required by the consumer, make such charge by 
way of a fixed sum per quarter annum not exceed- 
ing 1/. per kilowatt of the maximum power required 
to be supplied, and in addition a sum not exceed- 
ing $d. per unit for all units supplied to such con- 
sumer. By this means, it was contended, power 
would be supplied toa moderate consumer at about 
0.865d. per unit—a much lower price than could be 
given by the existing undertakers in the area. 
The average selling price was put in the estimates 
of Mr. Merz, the principal witness for the pro- 
moters, at 0.75d. per unit. 

The ability to supply at this price of course 
depends upon the reliability of these estimates ; and 
on this point the evidence is, to us, scarcely satis- 
factory. But, further, the price scheduled is the 
price of supply at the full voltage of the company’s 
mains ; and as few consumers could take supply 
at 12,000 volts, it would be necessary to transform 
down to a lower pressure, and in many cases also 
to convert from alternating to direct current. To 
do this means an increase in the price; and if, 
as seemed to be suggested at a late stage of the 
proceedings, the company were willing to include 


. | cost of transformation, &c., in the schedule price, 


then we say we are not convinced by the evidence 


488 | of their ability to do so, except by inflicting very 


serious injury upon existing undertakers, 

The actual price of supply is in itself of less 
importance to us for our present purpose than the 
means by which it is proposed to put the company 


| 477 
ina os to supply at that price. We believe 
that by generating on the large seale proposed, 


and especially if we assume complete success for 
the 10,000 horse-power turbines to be used as prime 
movers, it would be possible to lower the cost of 
generation below that generally obtained at present 
in London; but the really important matter for 
consideration is the ition of the company with 
regard to existing undertakers. Now all the esti- 
mates put in on behalf of the company assume a 
large demand for power from its mains. How is 
that to be obtained? Is it to come from sources 
yet untapped by the existing undertakers, or is it to 
be gained in competition with them ? or, again, are 
these undertakers themselves to become the con- 
sumers ? 

At the outset of the proceedings the case for the 
promoters was based boldly on the argument that 
the new company would not really do any harm to 
the existing undertakers, as the demand for which 
it would cater is a demand which has never yet 
been tapped, and which the present undertakers 
are quite unable to supply. Large power users, 
such. as electric railways, tramways, docks, and 
factories, would be the chief customers; and as 
the existing authorities are really only suppliers of 
current for lighting purposes, and do but little in 
the direction of power supply, they would have 
really nothing to fear. Such was the argument of 
the company ; but it was certainly disappointing to 
find that no representatives of any of these large 
users of power came forward to support the Bill by 
an express declaration that, if it passed, they would 
become customers. On the other hand, evidence 
was given inst the Bill both by railway and 
tramway authorities. As the contest proceeded, 
however, a curious change of front on the part 
of the company seemed to take place, and it became 
evident, on the admission of its own witnesses, that 
competition of a very serious character with the 
existing undertakers was anticipated. We need 
not stop to inquire whether further competition than 
already exists should be allowed ; but it is neces- 
sary to insist that if it be allowed, it shall be on 
something like fair terms. 

Consider the position of the companies now dis- 
tributing current in the London area. They all 
act under Provisional Orders, and are subject to 
the terms of the Electric Lighting Acts. They 
cannot, therefore, pick and choose their customers ; 
but must give supply to any one requesting it, and 
the maximum price chargeable is definitely fixed. 
Again, they are only licensees for a term of years, 
and their undertakings are purchaseable by the 
local authorities on the expiry of that term. This 
affects the selling price of current very considerably, 
for the terms of purchase make no allowance for 
goodwill, and are such that no company can expect 
to receive anything like the capital spent on the 
undertaking. Provision must, therefore, be made 
for this evil day by forming suitable funds to which 
contribution is made each year out of revenue, and 
the necessity for such levies compels the under- 
takers to charge a higher price to the consumer 
than would otherwise be necessary. Now this state 
of affairs has been brought about by Parliament 
itself, and it would strike most people as unfair that 
Parliament should jeopardise these undertakings 
by creating a fresh competitor freed from all these 
onerous restrictions. Yet on examination of the 
evidence for the Administrative County of London 
scheme and of the terms of the Bill, it is clear that 
the power to supply at the low price stated therein 
was wholly dependent upon the gg poe A being 
treated with special favour by the Legislature. 
There was considerable ambiguity in the clauses as 
to the price of supply, and so much doubt whether 
the company would, in fact, be bound by its 
schedule prices that Mr. Balfour Browne, in his 
closing address to the committee, boldly declared 
that if the committee bound down the promoters 
firmly to these prices, little more would be heard of 
the scheme. 

Again, the company was not required under the 
Bill to supply any one who asked for power ; they 
were to be free to pick and choose their customers, 
demanding a guarantee of 40 per cent. of the capital 
outlay and acontract to take power for at least seven 
years. With regard to lighting, the company proposed 
that any power consumer might use the energy for 
lighting his premises to the extent of 20 per cent. 
of his total supply, and it also proposed to make a 
bid for the public lighting of London and for 
supply to Government departments. These two 








proposals, if carried out, would make the company 
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a most serious competitor with the existing autho- 
rities, and having regard to its special freedom 
from restrictions, with which we have just dealt, 
it would compete on unfair terms. 

Another point raised by the evidence against the 
Bill has impressed us as being of great importance 
in considering this question. Companies working 
under Provisional Orders are prohibited from 
amalgamating their undertakings, and they are 
strictly confined to supply within their own 
scheduled areas. But for this latter restriction 
they would be in a position to undertake power 
supply to large traction systems, such as railways ; 
and when the promoters of the new power scheme 
allege that the companies are not in a position to 
undertake this work, we must carefully draw the 
distinction between inability to do it and want of 
permission to do it. Under the Bill the new com- 
pany would be free from both restrictions, for 
besides the right to supply the whole of London, it 
would have the right to purchase existing under- 
takings, and so amalgamate them into one great 
electrical trust for London. 

With regard to the exemption from compulsory 
purchase, which the company also provided for in 
the Bill, it is true that a large power scheme is not 
suitable for purchase by a local authority, and Lord 
Cross’s Committee pointed this out. No objection 
would, therefore, be taken to this proposal if the 
promoters had merely sought powers to supply 
energy in bulk to authorised distributors; but when 
competition of this serious character with such dis- 
tributors is introduced, then the exemption from 
purchase should not be given to the one competitor 
unless it is, at the same time, extended also to the 
others. 

Had the promoters only asked for powers to 
supply authorised distributors, there would have 
been much less opposition, as it would then have 
been optional for these undertakers to take supply 
in bulk from the new company or to go on gene- 
rating for themselves, as before ; but, considering 
the proposals of the company in the Bill as pre- 
sented to Parliament, the existing undertakers 
were justified in looking upon the scheme as an 
attempt to kill them by competition, and thus to 
compel them against their own will to become 
customers of the new company. 

There were several other points raised in the 
discussion before the Committee which we have 
not space to notice, but one important matter may 
be briefly considered. The evidence brought out 
clearly the interesting fact that more has been done 
already in London for the supply of electric power 
than was generally believed. The existing com- 
panies were charged by the promoters of the great 
power scheme with having done nothing to foster 
a demand for electric power. But the evidence 
shows that this reproach is unfounded. It has 
always been difficult to get proper returns of the 
power-load as distinct from the lighting load ; but 
many interesting figures on this point will be found 
in the report of the evidence before the Com- 
mittee. The power-load also is increasing each 
year in London. 

Now this, taken with other evidence before the 
Committee, suggests the lines on which the supply 
of cheap electric power in London may most easily 
develop. Great stress was laid by the promoters of 
the Administrative County of London scheme on 
the success of the Newcastle power scheme, but 
they had to admit that that scheme was developed 
by promotion of provisional orders for electricity 
supply in different small areas, The same 
thing may very well be done in London, and 
we have already pointed out in our former 
article how some of the London companies are 
preparing to deal with supply on a large scale, 
and are already co-operating in the matter of 
generation of power. This tendency will probably 
become more pronouncec’ each year, and in time 
we may see steps taken for power supply in bulk 
to authorised distributing companies from large 
stations jointly owned by these companies, or 
owned by a subsidiary omy controlled by the 
distributing companies. With regard to the local 
authorities, they may in time also see it to be to 
their interest to take their supply from such 
stations, while ag the control of their own 
area in their own hands. In our former article 
we suggested these lines as the proper ones for the 
development of power supply in the county of 
London ; and the evidence produced in the recent 
great contest has certainly tended strongly to con- 
firm this view. 





ELECTRICITY IN COAL-MINES. 


Earty last year, the Departmental Committee 
appointed by the Home Office to consider the pre- 
cautions necessary in connection with the use of 
electricity in coal-mines issued their report, based 
on the evidence of 56 witnesses, and supplemented 
with a long list of rules and regulations recom- 
mended for adoption. These regulations were on 
the whole most reasonable, and their general tenour 
showed a desire to minimise causes of danger with- 
out imposing harsh restrictions which would hinder 
the application of electricity to duties where 
apparently a considerable development awaits it. 
As a further sign of the Committee’s desire not to 
insist upon either more or less than was necessary, 
in the opinions of those directly concerned, to 
ensure the safe use of electrical apparatus in pits, 
the regulations recommended were published and 
circulated in the various mining centres, to elicit 
amendments and suggestions from practical mining 
engineers. The amended regulations have just 
been issued, and embody the future requirements of 
the Home Office with regard to the installation and 
use of electricity in mines. They are considerably 
shorter than as at first drafted, and have been much 
modified, the alterations in every case being in the 
direction of less stringency. 

Four classes of circuits are recognised :—Low- 
pressure, in which the voltage between the ter- 
minals cannot exceed 250 volts ; medium and high- 
pressure, having upper limits respectively of 650 
and 3000 volts, either between any two conductors, 
or between one conductor and earth; and extra 
high-pressure of above 3000 volts. When the 
voltage exceeds the limits of low-pressure, all the 
metallic framing of transformers, generators, Xc., 
and the armouring of cables shall, ‘‘ as far as is 
reasonably practicable,” be efficiently connected to 
earth ; and this sensible qualification is repeated 
in subsequent regulations relating to earthing. 
Medium-pressure cables, except trailing cables, shall 
be enclosed in earthed armouring or casing, ex- 
cept when they are kept at a considerable dis- 
tance apart; and no portable machinery shall be 
worked at more than medium pressure. Higher 
pressures for underground work are restricted to 
transformers and motors of not less than 20 brake 
horse-power normal rating, and then are only to 
be used in certain parts of the mine. The limit 
of allowable leakage on any lighting or power circuit 

1 

10,000 © 000 
mum supply, and fault-detectors must be kept 
connec up in every generating and transforming 
station and their readings recorded daily. Sub-cir- 
cuits must be protected by double-pole fuses, though 
circuits carrying more than 5 amperes up to 125 
volts, or 3 amperes at greater pressures, may be 
equipped either with (a) an automatic maximum 
circuit-breaker on each pole ; (b) a detachable fuse 
on each pole ; or (c) a switch and fuse on each pole. 
A competent person shall be on duty at the mine 
when the electrical apparatus is in use ; and when 
the power sent rf: + smencety exceeds 200 brake 
horse-power, two competent men shall be in charge 
of the apparatus, one above ground and one below. 
Communication between the surface and the pit 
bottom now need not be necessarily telephonic, 
provided it is adequate and direct. No regulations 
appear in the revised list as to the use of storage 
batteries underground. 

The section of the regulations relating to gene- 
rating stations has been improved in many respects. 
All reference to the spacing and installation of the 
generating plant is omitted ; and wood, which was 

reviously recommended for flooring behind switch- 
rds and other purposes, is now wisely replaced 

by ‘‘incombustible material.” Generator circuits 
must contain aswitch on each pole, an ammeter, and 
voltmeter ; continuous-current machines running in 
parallel being further provided with reverse cur- 
rent cut-outs. Maximum cut-outs or fuses, as re- 
quired under the draft regulations for generator 
circuits, have been, fortunately, abandoned, as they 
are known by all station engineers to be anything 
but safeguards for machines in parallel. Previously 
reverse current cut-outs were required for alter- 
nators in parallel ; but now these devices are only 
specified for continuous-current generators, prob- 
ably on account of the difference of opinion that 
prevails as to their reliability under all circum- 
stances on alternating circuits. An objectionable, 
if not foolish, clause in the first regulations, forbid- 


has been increased from of the maxi- 


ding the use of live fittings at more than 250 volts | 





on the front of the switchboard, has been nmpro\ 
by raising the limit to 650 volts, which is reas 
able, except in the case of boards of the Ferrsntj 
cellular type, the construction of which render; 
them safe up to at least the limits of high pressure, 
According to this section of the regulations, ‘| 
only apparatus compulsory on feeder circuits is ; 
ammeter ; but probably this must be read in con- 
nection with the regulations as to cut-outs and 
switches on circuits in general, contained in an 
earlier section. 

Fuses and cut-outs must interrupt the circuit 
under an overload of 200 per cent., or double the 
overload previously specified. No temperature rise 
is fixed for motors or other machinery, and nothing 
now appears with regard to the minimum area of, 
or maximum current density in, conductors. Motors 
of over 10 brake horse-power must each have its 
separate ammeter, and every motor, tugether with 
its starting resistance, must be equipped with a 
double-pole switch capable of entirely cutting off 
the pressure from the apparatus. Electric loco- 
motives on the trolley-wire system may not be 
worked at pressures above 650 volts, and then only 
in certain parts of the mine. The trolley-wires 
must be at least 7 ft. above the road level, unless 
otherwise protected efficiently, or unless foot pas- 
sengers are forbidden the use of the roads while 
the current ison. The returns may be either in- 
sulated or uninsulated ; but in the latter case the 
current, except when supplied by concentric con- 
ductors with the outer earthed, must be produced 
by a separate generator, unconnected in any way 
with the insulated circuits of the mine. 

Other sections deal briefly with the regulations 
for electric lighting, signalling, shot- firing, {c. 
The regulations for these purposes, as for power 
supply, appear eminently reasonable, and the final 
clause states that exemption from any of the re- 
quirements may be obtained by the consent of the 
Secretary of State, should emergency or special 
circumstances warrant it. The broadness of the 
rules leaves much to the discretion both of mine- 
owners and the inspectors of the Home Office, but 
there is no doubt that this is preferable to binding 
down a rapidly-developing branch of industry by 
detailed regulations which may well be found 
useless, or even reactionary, as experience of elec- 
trical mining work accumulates. 

The new rules do not apply to existing installa- 
tions, provided they meet the approval of the 
Inspector of Mines, who must be notified of them, 
and also of the introduction of electricity, within 
three months of their installation. 








THE SHIPBUILDING TRADE. 

A LARGE amount of new work has recently been 
ordered from shipbuilding firms, although at com- 
paratively low prices; and it is not surprising, 
therefore, to learn from the return just issued 
by Lloyd’s Register of Shipping that the total 
amount of work in course of construction is now over 
200,000 tons more than at the beginning of the year. 
Altogether there are 474 vessels building, of which 
33 are small sailing craft ; the total gross tonnage 
is 1,251,343 tons. This is 263,000 tons more 
than at the same date last year, and 202,000 tons 
more than at the beginning of the year, but it is 
still 161,000 tons short of the highest aggregate 
reached in any year—in September, 1901. It is 
also satisfactory to note that the increase has heen 
brought about notwithstanding that the production 
is maintained at a fairly high level. There were 
launched during the past three months 158 vessels, 
of 309,256 tons. The number of vessels laid down 
during the quarter is the highest for a long time 
—-totalling 220 vessels, of over 501,000 tons. For 
an output approaching this it is necessary to go 
back to the years of great activity in the industry, 
early in the century. It is further noteworthy that 
a much smaller proportion of the tonnage in hand 
is ‘‘on spec.” Thus, three months ago there was 
classified as ‘‘ for sale, or nationality of owners not 
stated,” 61,000 tons, and this has now been re 
duced to 28,800 tons. Md 

The tonnage intended for the United Kingdom 
has increased pari passu with the aggregate, the 
total tonnage for British owners being 1,020,000 
tons, as against 821,000 tons. It is noteworthy 
that Germany is now having built eight ves els, 
of 55,370 tons, as compared with 34,450 tons at 
the beginning of the year. Holland has also added 
one large ship to her quota ; Denmark, ‘ve 
ships ; Sweden, seven vessels. Lloyd's have this 
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quarter taken note of vessels of over 20,000 tons, 
and of such there are five in course of construc- 
tion, while three others are between 15,000 and 
920,00 tous, making eight in all—the same number 
as three months ago. Between 10,000 and 15,000 
tons there are three; none of the new vessels 
ordered are of exceptionally large measurement. 

As to the distribution of the tonnage in the 
various ports, it is noticeable that the firms on the 
North-East Coast of England have added consider- 
ably to their work on hand during the past three 
months. Thus at Hartlepool 20,000 tons of new 
shipping have been laid down; at Sunderland, 
24000 tons; on the Tees, 32,000 tons; on 
the Tyne, 53,000 tons; while Greenock has 
had an augmentation to the work in hand of 
43,000 tons. Glasgow has only added 8000 tons; 
Belfast, which has lately been unable to main- 
tain the very high level of two or three recent 
years, has seemingly touched bottom, and the total 
tonnage now in hand is 23,000 tons higher than it 
was at the beginning of the year. When com- 
parison is made with the state of affairs a year 
ago, it is found that every port has profited, 
excepting only Belfast, where the 192,455 tons 
now in hand is about the same as in the spring 
of 1904. Glasgow’s return shows ninety-three 
vessels, of 235,490 tons, which is 43,000 tons 
more than a year ago. Greenock, with a total of 
181,641 tons, is in the exceptionally favourable 
position of having 80,000 tons more. Hartlepool, 
with 69,500 tons—the measurement of twenty 
vessels-—records an increase of 11,000 tons. The 
shipbuilding firms on the Tees, with a total of 
twenty-five vessels, of 76,713 tons, are 7000 tons 
better than a year ago. The Tyne has the largest 
total of any district—255,730 tons, as compared 
with 186,000 tons in March, 1904. Sunderland 
has a gain of practically 70,000 tons, the total 
being 190,000 tons. These figures do not include 
the warship work, which, however, is fairly dis- 
tributed throughout the various ports. The total 
volume of work on hand in the United Kingdom 
may thus be summarised :— 














1905. 1904. 
No. Tons. Ne. Tons. 
Merchant ships .. os -. 474 | 1,251,343 | 398 988,664 
H.M. ships in private yards .. 30 109,490 61 214,845 
Foreign warships in private 
yards ce ee 5 33,230 4 36,770 
H.M. dockyards ‘ : 8 119,950 9 125,500 
517 «1,614,013 472 = 1,365,779 


It will thus be seen that the warship work now 
in hand for foreign governments is 3500 tons 
less than a year ago, and that the amount for 
the British Navy is over 110,000 tons less. 
Moreover, all of the warship work is in a much 
more advanced state of completion than was the 
case a year ago, because very little new work 
has been added. Indeed, it may be said generally 
that the British warship work included in the total 
of 340,000 tons for the British Navy is one year 
nearer completion than was the case last April, so 
that its labour value is very considerably less. 
Consequently the reduction in warship. work more 
than compensates for the increase in merchant 
work, and, unfortunately, there does not seem 
much reason to anticipate an early addition to the 
naval work on hand. 








\MERICAN OPEN-HEARTH STEEL. 
Wen dealing recently with the figures of Bes- 
semer steel production in the United States last 
, we pointed out that this particular pro- 
‘\uct no longer constituted such a preponderating 
proportion of the country’s total output as for- 
erly ; and while it showed a great shrinkage for 
‘he year, it was necessary to await the statistics of 
« make of open-hearth steel before speaking defi- 
uitely on the subject of curtailment of consump- 
tion. Of Bessemer steel the output was 7,859,140 
‘ons, In comparison with 8,592,829 tons in 1903, 
ond a record figure of 9,138,363 tons in 1902. The 
‘cneral manager of the American Iron and Steel 
ssociation, Mr. James M. Swank, has ‘now issued 
‘is figures of open-hearth steel, and while they 
show some increase, it is not» sufficient to 


neutralise to any extent the reduction in the 
. The domestic 
tion of steel fell -off appreciably, and 
subsequent revival 


inake of the more general sort. 
consum 


the in business explains 





why there is such a demand to-day for all classes 
of iron and steel goods. Remarkable progress has 
been made in open-hearth steel production during 
the last decade ; and it is significant that in a dull 
year, such as 1904, there should still have been an 
enhanced output. The total was 5,907,666 tons, as 
compared with 5,829,911 tons for 1903, 5,687,729 
tons for 1902, and 2,947,316 tons for 1899—being 
an increase of 100 per cent. in five years. Going 
further back, we find that in 1896 the make was 
1,298,700 tons, and in 1893, 737,890 tons. On 
the other hand, during the last two years at least 
the Bessemer make has been declining rapidly ; 
but this does not indicate a displacement to that 
extent of Bessemer steel by open-hearth steel. It 
rather reflects the unfavourable conditions prevail- 
ing under which the aggregate consumption of 
steel was greatly reduced, and particularly the 
consumption of those articles and classes of finished 
steel in the manufacture of which Bessemer steel 
is used. For instance, there was a very large 
contraction in 1904 in the output of rails, and 
rails in America are almost exclusively made out of 
Bessemer steel. In the table below we show the 
Bessemer and the open-hearth product, and also 
the aggregate make of steel for each of the last 
six years :— 


Steel Production in United States in Gross Tons. 














Calendar | Bessemer Open- All Other Total Ingots 
Year. Steel. Hearth. | Steel. and Castings. 
1899 7,586,354 2,917,316 103,187 10,639,857 
1900 6,684,770 3,898,135 | 105,424 10,188,329 
1901 8,713,302 4,656,509 | 103,984 13,473,595 
1902 9,138 363 5,687,729 | 121,158 14,947,250 
1903 8 592,829 4,829,911 112,238 14,534,978 
1904 7,359,140 5,907,666 *112,000 13,878,806 


* No data for 1904; taken same as previous year. 


This table shows a decrease of 656,172 tons 
as compared with 1903, and 1,068,444 tons as 
compared with 1902. But even this does not 
indicate the full extent of the change which 
occurred. In the earlier of the three years 
the home product had to be po ey ee by 
large imports. In 1904, instead of large imports, 
there were large exports. Making allowance for 
this alteration in the external movement, the 
shrinkage in consumption was really very much 
greater than that indicated by the decrease in pro- 
duction. In the case of rails, for instance, the con- 
sumption was 1,906,287 tons, against 3,057,195 
tons in 1903 and 2,943,789 tons in 1902. In brief, 
the decrease, as compared with either one of the 
two years preceding, was considerably over a 
million tons—a shrinkage of fully one-third. This 
falling off, as the New York Chronicle points out, 
followed directly as a consequence of the peculiar 
state of things which had developed in the railroad 
world. The railroads during the latter part of 
1903 found themselves suddenly confronted with a 
situation in which they could no longer float new 
obligations, even companies with exceptional credit 
finding it difficult to place new loans. The income 
outlook for the companies, too, did not appear very 
rosy at that time, and hence railroad managers 
were obliged to curtail their outlays in every 
direction, and curtailment of the purchases of 
rails was one of the ways in which economy was 
enforced. But all this has been changed, and as 
returns of earnings are once more improving, 
managers are making up for lost time in carrying 
out improvements and in doing needed new work. 

We dealt a fortnight ago with the figures of the 
United States Steel Corporation’s report for last 
year, and it may be useful to show how that very 
large concern stands in relation to the whole 
country. This will be seen at a glance from our 
second table :— 





— 1904. 1993. 1902, « 
Iron Production. 
Whole country és .. 16,497,033 18,009,252 17,821,307 
U.S. Steel Corporation's 
proportion .. 7,369,421 7,279,241 7,975,530 
(45 p. ct.) (40 p.ct.) | (5p. ct.) 
Open-Hearth Steel. 
Whole country... ... 5,907,666 5,829,911 5,687,729 
U.S. Steel Corporation .. 2,978,399 2,976,300 2,984,708 
(50 p. ct.) (Sl p. ct.) | (62p. ct.) 
Bessemer Steel. 
Whole country — ..| 7,859,140 8,592,829 9,138,363 
U.S. Steel Corporation ..| 5,427,979 6,191,660 6,759,210 
(69 p. ct.) (72 p. ct.) | (74 p. ct.) 
Bessemer Rails. j 
Whole country os ..| 2,284,781 | 2,062,477 | 2,947,933 
U.S. Steel Corporation .. 1,242,646 1,934,315 | 1,920,786 
(54 p. ct.) | (66 p. ct.) | (65 p. ct.) 








The Steel Corporation actually made more iron 
in 1904 than in 1903, notwithstanding the de- 
crease in the country’s total iron production of 
over 1} million tons, and its proportion to the 
total, which in 1903 had fallen from 45 to 40 
per cent., rose again to 48 per cent. The Cor- 
poration does not make enough iron to supply 
its own needs, and when these needs diminish, as 
they did in 1904, it is only natural that it should 
favour its own plants rather than outside furnaces. 
The comparison as to steel rails is decidedly note- 
worthy. Almost the whole of the loss in output 
fell on the Steel Corporation, with the result that 
it had only 54 per cent. of the rail output of the 
year, against 65 per cent. in both 1903 and 1902. 
In other words, while the total make of Bessemer 
rails fell from 2,992,477 tons in 1903 to 2,284,761 
tons in 1904, the portion of the same furnished by 
the Steel Corporation dropped from 1,934,315 tons 
to 1,242,646 tons. If the Steel Corporation’s con- 
tribution be deducted from the total production of 
Bessemer rails, the independent steel companies 
are seen to have made 1,042,115 tons of steel in 
1904, against 1,058,162 tons in 1903 and 1,027,147 
tons in 1902, showing scarcely any change at all. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

THE annual general meeting of the Institution of 
Naval Architects is being held this week in the 
hall of the Society of Arts, by permission of the 
Council of the latter body. The first sitting took 
place on Wednesday last, the 12th inst., the Pre- 
sident, the Earl of Glasgow, occupying the chair. 
The meeting was continued by sittings yesterday 
morning, afternoon, and evening, whilst to-day 
there will be a sitting in the morning and also in 
the evening. An excellent programme of fifteen 
papers for reading and discussion had been pre- 
pared. 

Tue Report oF THE CoUNCIL. 


After the usual formal proceedings, Mr. Dana, 
the secretary, proceeded to read the annual 
report of the Council. From this it appeared 
that there was an increase in the number of 
members upon the previous year, bringing the 
total up to 1632 members and associates. There 
was a slight falling-off in the number of the 
latter class, but this was more than counter- 
balanced by the additional number of professional 
members elected, which, as the report said, cannot 
fail to strengthen the position of the Institution 
asa representative body. The list of candidates 
up for election was also satisfactory, both as regards 
numbers and individual qualifications. The claims 
for admission had been submitted under the new 
rules passed at the last annual meeting, whereb 
the standard for full membership was raised, both 
as regards age and experience in positions of 
primary responsibility. Reference was also made 
to the formation of the student class, in accordance 
with the resolutions passed last year, the first elec- 
tion of students taking place at the meeting. The 
Treasurer’s report showed a satisfactory financial 
statement of the year’s work. The gross receipts 
during the past year, including a sum of 1291. 16s. 6d. 
remaining over from the previous settlement, was 
38031. 15s. 5d. 

Reference was next made to the proposed found- 
ing of an experimental tank for research work 
in the resistance to propulsion of ships. It will be 
remembered that at the last annual meeting a reso- 
lution was passed to appoint a cSmmittee, includ- 
ing representative shipowners and members of the 
Institution, to consider a scheme for the establish- 
ment in connection with the National Physical 
Laboratory, at Bushy, of an experimental tank. 
The Committee had communicated with several 
leading shipbuilding firms who had previously 

iven conditional promises to assist in the esta- 

lishment of such a tank, and also with other 
representative bodies connected with shipping. The 
object was to ascertain whether, under the altered 
conditions now contemplated, their support would 
be probable. The response had been, on the whole, 
favourable, and conditional promises had been 
received amounting to an aggregate of about 60001. 
out of the 15,0001. required for the construction of 
the tank. There had also been certain promises of 
annual subscriptions towards the cost of main- 
tenance over a term of years. From representa- 
tions made to them, however, the Committee came 
to the conclusion that owing to the present un- 
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satisfactory conditions prevailing in the shipping 
and shipbuilding industries, it was not desirable to 
make an immediate appeal to the shipowners and 
shipbuilders generally. Although this postpone- 
ment was considered advisable by the Council, they 
were of opinion that the inquiries made had so 
far a satisfactory result that they indicated that 
the object in view would be successfully accom- 

lished when:the conditions of trade had improved. 
Further steps would, therefore, be taken as soon as 
they appeared desirable. 

The Rey rt next spoke of the loss the Insti- 
tution hak saskelaed by the death of one of its 
vice - presidents, the Earl of Northbrook, who 
oined the Council during his tenure of office as 
First Lord of the Admiralty in 1881. To fill 
this vacancy, the Earl of Selborne had been 
elected. Among other deaths of members which 
had occurred during the t year were those of 
Mr. G. L. Watson, the well-known yacht de- 
signer, and a member of over 20 years’ pera: & 
Mr. Beauchamp Tower, whose researches into the 
problems connected with the motion of ships at 
sea had formed an interesting contribution to the 
Transactions ; Mr. W. H. Wilson, of Messrs. Har- 
land and Wolff; Mr. B. S. Scott, of Greenock ; Mr. 
H. G. Spence, of Stockton-on-Tees; Mr. F. T. 
Marshall, of Messrs. Hawthorn, Leslie, and Co., 
whose early death, the report stated, ended pre- 
maturely a career that was full of promise. 
Amongst Associates, Admiral Church and Mr. 
A. G. Dryhurst had also passed away. Finally, 
the report said that, following upon the gene- 
rous offer of a scholarship of 581. a year made by 
Mr. Yarrow, as stated in the Annual Report of 
1904, the Council were happy to announce that a 
second offer, upon the same lines, had been made 
by Dr. F. Elgar, vice-president and treasurer of 
the Institution. The scholarships thus founded 
would be confined to students of the Institution, 
and would be offered for competition in rotation 
with the Martell scholarships. As each one will be 
tenable for three years, there will be a competi- 
tion held annually instead of, as heretofore, only 
once in three years. 


ALTERATION OF RULES. 


Lord Glasgow next called on Sir William White 
to put a motion for an alteration to the rules of 
the Society. Sir William White, in response, said 
that an alteration had been proposed because it 
was felt that the Institution was singular in one 
respect. It had been the custom from the found- 
ing of the Society to have a non-technical presi- 
dent. This arrangement had worked well; at 
least, he had yet to learn that objection had 
been taken to it by responsible authorities. The 
Institution was greatly indebted to the eminent 
gentlemen who had acted as presidents. The fact 
that the President did not retire at stated intervals, 
as was usual with other societies having technical 
presidents, naturally prevented the flow of promo- 
tion on the Council ; there was, therefore, usually 
a very large number of vice-presidents on the list. 
There were many names that the Council would like 
to honour, but the already crowded state of the 
vice-presidents’ list prevented this wish being car- 
ried out. There was another matter to be con- 
sidered. The Institution was central in character, 
and had a scattered constituency; it was de- 
sirable, however, that each important centre 
should be represented, and that had led to 
an extension of the list. There were also the 
engineering representatives to be remembered, 
while on the associates’ side there were many 
classes of the community, such as shipowners, 
yachtsmen, naval officers, and others, who were 
affiliated to the Institution. Under these circum- 
stances it had been decided by the Council to put 
before the meeting a suggestion that there should 
be created a class of honorary vice-presidents. 
They would consist of gentlemen who served 
the Institution for long periods, and had gained 
distinction in the professic:: ; amongst them were 
many who took part in the founding of the Insti- 
tution, and had served the profession well during 
a long and distinguished career. 

Another change suggested was an alteration in 
the number of vice-presidents nominated by the 
Council to fill vacancies as they occurred. The 
Council would only nominate the actual number 
for which there were vacancies. It would be 


open to members to make any other choice if they 
felt disposed to do so; but those who were put 
forward would be understood to be the selection 





of the Council. The alterations would therefore 
increase the number of members and associa‘ 
members acting on the Council so as to pro- 
vide for an extended representation. Another 
change that was desirable was that the scrutineers 
of voting-papers in future should be selected at 
one meeting to act at the next, instead of, as at 
present, being nominated on the spot. The latter 
arrangement deprived the scrutineers of taking any 
large part in the proceedings, as they were en- 
gaged downstairs counting votes. If the scruti- 
neers for a meeting were nominated at a previous 
meeting, they would beable to get their work over 
before the meeting took place, and the President 
would then be able to announce the result. Sir 
William White concluded by formally moving the 
adoption of his motion, which was carried unani- 
mously. 
Tue PresipENt’s ADDRESS. 

The next business was the reading of the pre- 
sidential address by Lord Glasgow. 

After some introductory remarks Lord Glasgow 
proceeded to speak of the shipbuilding returns, 
which illustrated the depression which had marked 
the shipbuilding business, not in this country alone, 
but throughout the maritime world, and they 
brought out the fact that other countries had, re- 
latively to the importance of their shipbuilding 
trade, suffered considerably more than ourselves. 
Thus France, which in 1902 launched (exclusive of 
warships) over 192,000 tons, last year turned out 
but little over 81,200 tons. The chief factor in 
this reduction was the continued absence of new 
large sailing vessels, the construction of which was 
abandoned owing two the withdrawal of the bounties. 
In the United States, the collapse of the Ship- 
building Trust has been followed by a marked 
shrinkage of the output of mercantile tonnage, 
only 238,500 tons having been launched, as against 
433,200 in 1901. This has been partly counter- 
balanced by activity in warship-building both in 
the American Government dockyards and private 
yards, the warship tonnage launched last year in 
the United States having reached the unprecedented 
total of 170,885 tons—an amount only once ex- 
ceeded even in British naval construction. For the 
United Kingdom, the figures showed a slight in- 
crease over the returns for 1903, although the out- 
put was considerably below that of the years 1898 
to 1902 ; but the work in progress throughout the 
year had continued to show a satisfactory increase, 
and on December 31 last there were some 150,000 
tons more of mercantile steamers in hand than at 
the corresponding period of 1903. 

Turning to the administration of the naval affairs 
of this country, Lord Glasgow thought the past 
year might fairly be classed as memorable. Changes 
of a far-reaching character had been carried out ; 
including the completion of the new educational 
establishments for the training of our future naval 
officers ; the revision of the periods of commission 
for ships on foregn stations ; the timely re-arrange- 
ment of the distribution of our fleets throughout 
the world ; and the clean sweep that had been made 
of obsolete vessels. 

The address next referred to the Earl of 
Selborne’s departure from the Admiralty to take up 
the great work of administration in South Africa. 
Lord 5 Selborne had left at the Admiralty a record 
which would bear comparison with that of his most 
distinguished predecessors in that high office. Time 
alone could show how far the various changes 
recently made would realise the objects for which 
they were framed ; but to Lord Selborne belonged 
the credit of grappling with problems which had 
baffled his waelanaieeen ever since the age of steam 
came to oust the age of sails. None but those who 
had had responsibilities of this character could 
realise the maze of difficulties that arose when prac- 
tical effect had to be given to the reform of adminis- 
trative affairs which routine and custom had pressed 
and moulded into cast-iron grooves. It was not 
only the immense difficulty of devising practical 
solutions for every problem that presented itself, 
it was the greater difficulty of convincing others of 
their necessity. In all this Lord Selborne had 
shown the ability of a master mind and a born 
administrator. As one of the old school of naval 
men, Lord Glasgow frankly said he did not see eye 
to eye with the First Lord on some of the ques- 
tions relating to the executive branch of the ser- 
vice, but he was glad of the opportunity of paying 
a tribute of admiration to hts courage, and of 
esteem for the high qualities he had shown during 





his tenure of office at the Admiralty. 


ted | last report of the Boiler Committee, Lord Gla 


After referring to the Naval Estimates and the 
OW 


reminded his hearers that in his annual addre-s of 
last year he had said : —‘‘ We are still watchin» and 
waiting for the practical demonstration of the use 
of the steam-turbine in larger vessels of the ordi- 
nary sea-going class.” He repeated these words, 
as they expressed, although in a lesser degree, our 
present attitude of mind, in what appeared to him 


the most important departure in the field of mirine 
engineering since the introduction of the surface. 
condenser and the compound engine. Some of his 
engineering friends went further, and said it was 
the most important departure of all. The success- 
ful passage of the first turbine-engined steamer to 
cross the Atlantic Ocean marked an epoch in the 
history of trans-Atlantic navigation, and added a 
fresh triumph to the successes of the marine steam- 
turbine. e Allan liner Victorian, to which he re- 
ferred, arrived at Halifax on the first day of April, 
after a run of 2500 miles—the passage occupying 
close upon seven days. It was not intended that 
the vessel should, on her maiden voyage, attempt 
to run at high speed, for it was desirable that 
boilers and engines should be allowed time to settle 
down to their work, and, moreover, a longer route 
than usual had to be taken on account of the 
ice-floes. Accordingly, the voyage was not by 
any means a fast one, but to judge by reports 
it was in every way satisfactory, and both the 
passengers and officers were unanimous in their 
appreciation of the comfort and seaworthiness of 
their vessel. 

The other most important engineering event 
of the past year, as regards the steam-turbine, 
had been the trials of H.M. third-class cruiser 
Amethyst, which were carried out off the North- 
East Coast last November. This vessel was 
similar in design of hull to other vessels of her 
type fitted with ordinary engines. An excellent 
opportunity was thus given for estimating the 
efficiency of the Parsons steam-turbines with which 
she was fitted. The cruisers of this class were 
360 ft. long, 40 ft. wide, and about 3000 tons dis- 
placement. Their estimated speed was 21} knots, 
with 9800 indicated horse-power. It was, of course, 
impossible to take indicator diagrams in the ordi- 
nary way from turbine-engines ; the performance 
could be judged by the rough test of speed. 
Vessels of this class fitted with ordinary recip- 
rocating engines would steam about 22} knots as a 
maximum, but the Amethyst made over 234 knots, 
the actual advantage being 1.29 knots, or 5.45 per 
cent. Speed, however, as all knew, was purchased 
at the expense of other qualities, and might easily 
be too dearly bought. This brought forward the 
question of fuel expenditure, and here were found 
results that might lead to controversy. At the 
higher speeds the turbine machinery appeared de- 
cidedly more economical in fuel, whilst at lower 
speeds the reciprocating engines had the advantage. 
At 10 knots a ton of coal would, according to pub- 
lished figures, carry the Amethyst 7.42 miles, 
whilst the Topaze, a sister-ship with reciprocating 
engines, would, on the same consumption, steam 
9.75 miles ; the difference in favour of the recipro- 
cating engine was 2} miles. That was a very sub- 
stantial advantage. At 14 knots the superiority 
of the older type of engine was less marked ; it had 
fallen, in fact, to one-fifth of a mile, the miles 
steamed per ton of coal being respectively 6.6 and 
6.8. An increase of another 4 knots in speed quite 
reversed the position, for at 18 knotsthe Amethyst 
steamed 4.8 miles for a ton of coal burnt, and the 
Topaze 3.7.miles, a difference of 1,4; miles in favour 
of the turbine. At 20 knots the Amethyst ran 
4.22 miles, and the Topaze 2.9 miles od ton of 
coal burnt. At 23.6 knots—a speed the Topaze did 
not reach—the Amethyst would steam a littler over 
2 miles per ton of coal, whilst at 22 knots the Topaze 
would cover 1.89 miles per ton. These were the 
published figures, and it was for naval strategists to 
draw their conclusions whether the gain in max!- 
mum speed, with a lower rate of coal consumption, 
was more than equivalent to greater radius of acuon 
at the lower speeds. The coal capacity of these 
ships was 750 tons, and the exigencies of war 
required a voyage of 7300 miles without coaling ; 
the Topaze would be able to carry out the duty, 
whilst the Amethyst could not, her radius of action 
being but 5570 miles. The question arose, how- 
ever, whether in time of war these small cruisers 
would be able to jog along leisurely round the globe 
at a speed of 10 knots. If, for strategical reasons, 








18 knots were needed, and a voyage of 3600 1ues 
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were contemplated, the Amethyst could accomplish 
it on her coal supply, but the Topaze could not; 
or, to put the matter another way, if the voyage 
were 2770 miles, the limit of steaming for the 
Topaze at 18 knots, the Amethyst would arrive at 
the rendezvous with enough coal to fight an action, 
and to afterwards steam for between 700 and 800 
miles at 18 knots, or about 1000 miles at 14 knots, 
and proportionately further at 10 knots. The 
figures quoted represented actual results, but it was 
fair to repeat that the steam-turbine was under 
some disadvantage in the trials made, as her 
auxiliary machinery was not arranged on the most 
approved plan. 

In a war vessel, which spent all but a small frac- 
tion of its existence in cruising, when speed was 
of little consequence, the relative falling off in 
economy at low speeds was a serious matter ; but 
the average merchant vessel was on another foot- 
ing. She was designed to run continually at her 
normal maximum speed, only slacking down under 
exceptional circumstances, such as fog or stress of 
weather, and when entering or leaving port. It 
would not, however, be fair to conclude that the 
points of superiority of the Amethyst over the 
Topaze could be maintained if the comparison 
were with a merchant ship, as the Topaze also was 
under restrictions that did not apply in the mer- 
cantile marine, owing to provision having to be 
made for the wide range of speed common to all 
war vessels. 

The address concluded with an allusion to the 
recent performances of the internal-combustion en- 
gine. Fresh records had been made in the speeds 
attained, and others were looked for in the near 
future. These results were the more remarkable 
when it is remembered how short was the length 
of boat with which these runs had been made. That 
a 40-ft. boat should be propelled at a speed of 30 
statute miles an hour, as had recently been done, 
was in itself a wonderful achievement ; and when 
to this virtue of speed were added the many fea- 
tures of convenience attaching to this mode of pro- 
pulsion, the economy of space aud fuel, the 
economy of labour and attention, the saving of 
weight, and the instant readiness for action, it was 
hardly to be wondered at that great hopes were 
based on the extended sphere of usefulness of the 
motor-boat in both the naval and the mercantile 
marine, 

THe Institution Premium. 


The next business was the presentation of the 
Institution Premium for the past year to Mr. 
A. W. Johns, for his paper on ** Normal Pressures 
in Thin Moving Plates.’ 


Tue Antarctic Expioration Surp “ Discovery.” 
The first paper read was a contribution by Mr. 
W. E. Smith, in which he described ‘‘ The Design 
of the Antarctic Exploration Vessel Discovery.” 
This paper we print in full in our present issue. 
The discussion was opened by Sir Clements 
Markham, who was glad to congratulate Mr. W. E. 
Smith on being the first naval architect to construct 
a ship solely for scientific purposes. Captain Cook 
had for his use an old collier built at Whitby. 
Vancouver had a new ship, but she was not 
specially constructed for the purpose. Parry had 
the old ships Hecla, Erebus, and Terror. The 
search for Sir John Franklin was made in ships 
not specially constructed. The vessel in which Sir 
Clements Markham had voyaged was designed by 
Sir R. Sappings, and had been built at Bombay. 
Nares had a corvette and a whaler, and it was 
found that the latter vessel was the best boat for 
the purpose, and they had, therefore, instructed 
Mr. Smith to use her as a model. The new Dis- 
covery had answered her purpose in every 
way. Captain Scott was present, and he (the 
Speaker) felt sure that the Captain would join in 
ex) essing his admiration of the skill and ability 
ths’ had been brought to bear on the construction 
of ‘he vessel. Sir Clements had been anxious 
thai the Government should take over this ship ; 
\t would be useful for magnetic purposes and deep- 
se. sounding. But that was not to be, and they 
cold only look forward to the building of a new 
Shi» at some future time, when the next expedition 
my be undertaken. 
ptain Scott, who commanded the Discovery on 
‘cr memorable voyage, next spoke. He said he 
h not much to add to what had already been said 
& well by Sir Clements Markham. He sympa- 
th.sed with the object of the paper, which was to 
pv on record, for future expeditions, the experi- 





ence that had been gained. He had just left the 
ship after being in her three years, and it would 
be a pity if much that had been learned should 
be lost, for it could not be hoped that there would 
be another — for ten or fifteen years to 
come, at the least. His opinion of the vessel had 
been set forth in the quotations which Mr. Smith 
had given in his paper. He could only repeat that 
she was found efficient ; and perhaps the best proof 
of her efficiency was that after living in her for 
three years, the friendly relations with the designer 
continued without abatement. 

Sir William White wished to confirm what Sir 
Clements Markham had said. The honour had 
been paid to him of offering him the design of the 
ship, but, unfortunately, he had too much to do at 
the time. His advice had been to ascertain from 
former Polar explorers all that could be found out, 
and above all not to take a second-hand vessel, 
but to start from the very beginning. The only 
question was one of finance, and when that was 
agreed to, he undertook to find a man who would 
design the ship. This duty he had performed, and 
the meeting could judge of the success of his work 
by the way it had been spoken of by those who had 
experience of it. It was difficult for Sir William 
to say what he thought of Mr. Smith. He had 
been associated with him nearly all his official life, 
and they had thought together. He was an old 
pupil of the speaker, and had been collaborating 
with him at Greenwich. The Antarctic Expedition 
was fortunate in securing a man of such ability, 
who could obtain and reconcile the views of others. 
The Ship Committee of the Antarctic Expedition 
had details of great value, and to have the design 
of the ship recorded in the Transactions was a thing 
upon which the Institution might be congratulated. 
It was refreshing to him to see on the wall drawings 
of what he was familiar with as a boy, but what 
had not been seen for so long. Short as the in- 
terval had been since wooden ships had gone out 
of date, it was not easy to get information of details 
that were absolutely familiar to every one not so 
very many years ago. Things that were then taken 
as a matter of course were remembered more or 
less vaguely, and it was difficult to get them down 
on paper. 

Admiral Fitzgerald wished to bear testimony to 
the ability with which Sir Clements Markham had 
carried the business of the Antarctic Expedition 
through. It seemed to be rather forgotten what 
an extraordinary opposition there was to any ex- 
pedition of that nature at all, and it was due to 
Sir Clements Markham’s pertinacity and bulldog 
courage that they had tuk % their guns and got 
the matter through. 

The meeting then adjourned until the afternoon. 


Tue Armourep Cruisers ** Kasuca” anp 
** NISSHIN.” 


On members reassembling, Sir William White 
occupied the chair, and the first paper taken was a 
contribution by Colonel N. Soliani, in which he 
described ‘‘The Armoured Cruisers Kasuga and 
Nisshin, of the Imperial Japanese Navy.” This 
paper we shall print in full in our succeeding issue, 
together with the illustrations ; it deals in a very 
complete manner with the details of construction 
of the ships named, built to the design of two 
cruisers of the Italian Navy, the Carlo Alberto 
and Vittor Pisani. 

At the conclusion of the reading of the a. r, 
Dr. Elgar, who was called upon by Sir ilfiam 
White, said he had nothing to say in the way 
of criticism, but wished to express his great 
indebtedness for the full information on two 
most interesting ships that had been placed at 
the disposal of members of the Institution by the 
paper which Colonel Soliani had so generously 
contributed to the Transactions. The prepara- 
tion of a paper such as this, so full of informa- 
tion, was a task of some magnitude, and the record 
was the more valuable as it referred to a ty 
of ship very much discussed. He would wha 
that Colonel Soliani had been in London a few 
days before the meeting, but had had to return to 
Italy ; he had, however, come back on purpose to 
read this paper. He looked on the contribution as 
a model of what should be the character of papers 
read before the Institution. It gave information, 
not abstract ideas and discussive points ; he had 
never seen a paper so full of such clear details and 
well-expressed technical points. 

Sir Nathaniel Barnaby, who also rose at the 
invitation of the chairman, said he did not wish to 





speak on the design, but he also would express his 
strong sense of obligation to Colonel Soliani. It 
was like old times to him to find this help from the 
Italian Navy. In days past Admiral Brin had been 
at the head of the Italian Department of Construc- 
tion, and all the information that could be given 
was freely offered to English constructors ; they 
were told everything they wanted to know. He 
remembered then Colonel Soliani as one of the 
younger men who took an active part under the 
direction of. Admiral Brin, and he was glad to find 
that now the author of the r kept to the old 
traditions. Probably a wall > Yeal would be heard 
about these two ships when the “‘ great naval fight ” 
which was on the placards of the evening papers 
at that time really came off. : 

Admiral Fitzgerald referred to the fact of the 
armour being outside the plating. He thought 
that seemed a very sensible thing to do, as it 
enabled struts to be put in place for docking. The 
engines were between the boilers—an arrangement 
which he also admired, and he did not know why 
we did not adopt it. The interesting thing about 
these ships was that at the very time they were 
being talked about in the theatre of the Society of 
Arts they were actually engaged in warlike opera- 
tions. 

Captain Fujii, of the Imperial Japanese Navy, 
said he was inspecting officer when the two vessels 
referred to arrived in Japan, and they were very 
welcome. The machinery was in excellent condi- 
tion after the long voyage, and it had done good 
service, without defect, since; then the engines 
were not quick-running—only 106} revolutions for 
20.15 knots, so that watch-keeping was very easy. 
The Japanese naval architects had found no faults 
with the hull during the voyage. They had found 
the great elevation which could be given to the 
guns of very great use when in action under certain 
conditions ; in fact, projectiles from the Kasuga 
and Nisshin had been planted from arranged posi- 
tions in a manner which none other of the Japanese 
ships could effect. Electricity was largely used for 
all auxiliary purposes, and had done well. He 
thanked the author of the paper because he had 
given many figures ‘of weights and like matters, 
which would be of great use. 

Sir John Thornycroft said the Institution was 
greatly indebted for the drawings and figures, which 
were so complete. The projection of the armour 
beyond the ship had, he thought, been adopted on 
a previous occasion ; in the former case, however, 
the armour had tapered off. He would ask, Had 
there been any slamming of the armour edge on the 
sea? On the previous occasion a triangular sec- 
tion of wood had been fitted in so as to prevent 
this. The projecting edge would also act as a bilge 
keel, and lessen the rolling. 

Sir William White thought that in this country 
we often failed to give credit to the Italian naval 
constructors for the work they had done in origi- 
nating the type of armoured cruiser. It had been 
his pleasure to be on terms of great friendship with 
the Italian constructors. He remembered a visit 
he had paid to Italy some years ago, when he saw 
the ships mentioned in the paper, and he was fully 
informed of the details of the design. What struck 
him was that the ship supplied a direct and good 
fighting machine ; and that what had been done had 
been governed by conditions which in the English 
Navy could not be accepted. The Italians had to 
build ships at moderate cost, which could act as 
cruisers or take their place in the line of battle. 
At the time that these conditions had arisen, the 
improvement in armour by Krupp had been 
brought forward, and it had been found possible 
to cover large areas with armour that would be 
proof against the quick-firing gun. That was the 
origin of the armoured cruiser as compared with 
the protected-deck cruiser. In this great modern 
movement the Italians took the lead, and others 
benefited. Colonel Soliani himself had great ex- 
perience in the production of designs of such vessels, 
and he now generously gave the result of years of 
labour for the benefit of members of the Institution. 
He had lately transferred his energies from the 
Government service to take charge of a company, 
which, he was glad to say, was really Anglo-Italian ; 
and he felt sure that all members present would 
join with him (the speaker) in wishing Colonel 
Soliani every success in his new career. 

Colonel Soliani, in reply to the discussion, thanked 
members most heartily for the kind way in which 
they had spoken of his paper. If, however, there 
was any merit in it, it was due to Sir William 
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White, who had suggested the reading of it. Dr. 
Elgar said he had been pleased to see him here 
after having had to return to Italy ; but the journey 
was nothing compared to the ‘pleasure of meeting 
so many good friends. Sir Nathaniel Barnaby had 
spoken of what had been shown, in the way of 
details of construction, to British naval architects ; 
but that was the least that could have been done 
in return for the kindness that Italians had re- 
ceived from Englishmen. He was glad to hear 
from 1 or Fujii so satisfactory a report of the 
ships. e had also to express his thanks to his 


firm for allowing him to write all that he wished | 


tu write on the subject. 


Tue RusstaN VOLUNTEER FLEET. 


The last paper taken on Wednesday was a con- 
tribution by Mr. Herbert Rowell, entitled ‘‘The 
Russian Volunteer Fleet.” 
also print in full shortly. In it the author gave a 
description of the origin of the fleet and its subse- 
quent history, describing the services to which the 
vessels were intended to be put. 

Professor J. H. Biles opened the discussion by 
saying that this paper, like the previous one, was 
not of a nature to rouse criticism. It was ex- 
tremely valuable as giving much interesting infor- 
mation, and the author deserved the thanks of the 
Institution. What was set forth in the paper was 
the result of many years’ work, in which Mr. Rowell 
had takena most active part. The details as to the 
six-cylinder engine were valuable, and by the 
arrangement described good economy was obtained 
over a wide range of speed. The necessity for 
so elastic a reciprocating engine was not commonly 
felt in the mercantile marine, but as the Volunteer 
Fleet was partly of a military nature, the plan 
adopted was excellent for the purpose ; in purely 
war vessels it would offer many advantages. He 
would ask whether Mr. Rowell would give the 
displacement coeflicient ; it might perhaps be ask- 
ing too much, but there was so much valuable 
information in the paper that it would make it 
complete if this detail could be given ; it was very 
important from a shipbuilder’s point of view. 

Sir William White said that the author would 
understand that the absence of discussion did not 
show any lack of interest on the part of the meeting. 
The historical part of the paper was most valuable, 
and excellently put together ; it was a tribute to 
General Linden, who fully warranted the confidence 
placed in him by the Russian Government. They 
naturally wanted merchant cruisers, as they had 
not a mercantile marine to draw upon. The vessels 
built for the Volunteer Fleet had been constructed 
to do the best that could be done in ce, and 
yet perform a given service in war. He thought 
that four of these vessels were with Admiral 
Rojdestvensky’s fleet. The Smolensk we should 
all remember. The Lena arrived in San Francisco 
when he was over in America, and, he understood, 
remained there. The work done by Messrs. 
Hawthory, Leslie, and Co. was of great value, they 
having made a large number of a, pret in con- 
nection with these ships. They had placed water- 
tube boilers in the vessels at an early date, and in 


the design of the machinery had shown great sco) i Et ecwthiinns aaanel ‘ eh 
readiness to adopt what was best for the purpose Ss = ae - eee ae aes oe 


| not large, and as consumers are covered for their present 


to be met, and great resource in adapting machinery 
to the conditions required. It was true that it 


was said of the Volunteer Fleet that on the technical | 


side it was nothing but a success. 

Mr. Rowell, in replying to the discussion, said 
that Professor Biles was eect glad to get the last 
brick to complete the arch. He would, however, 
give the coefficient of fineness, as asked. It was 
0.6 in the higher-speed vessels, but had gone to 
0.61 in some. He felt when he had written the 

per that a good deal of it might be like ancient 

istory, but it was considered that the full history 
of the fleet should be placed in the Transactions. 

The meeting then adjourned until yesterday 
morning, when three pepers were read. In the 
evening four sp were on the list, leaving five 
papers to be dealt with ays. f 

he annual dinner was held on the evening of 
Wednesday, Lord Glasgow occupying the chair. 
We shall continue our report next week. 





spinning mills of Messrs. T. Burnley and Sons, Limited, 
Gomersal, have recently been completely equipped with 
electric motors, and the whole mill is now driven elec- 
trically. The necessary current is purchased from the 
Yorkshire Electric Power Company at Thornhill. 


This paper we shall! 


| 49s. 54d. three months. 


| three months. 





; the last report. 
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| 122. 3s. 9d., with still rather fewer sellers than buyers at 


Execrric Driving or TextTILe Mitis.—The worsted- | this figure. Makers are, however, for the most part, 


NOTES FROM THE NORTH. 
G iascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday the pig-iron 
market opened very firm, and about 15,000 tons of Cleve- 
land warrants changed hands inthe forenoon. The prices 
were 49s. 54d. cash, 49s. 8d. one month, and 49s. 6d. to 
493. 5d. eight and fourteen days. The afternoon session 
was a remarkable one for the amount of excitement 
which characterised some of the dealings. Opening 
quietly, the market developed an activity that has 
not nm equalled for many years. Cleveland war- 
rants opened at 493. 2d. cash and 493. 6d. one month ; 
but as a result of the large quantity of iron that 
was offered, they reacted smartly to 48s. 104d. and 
493. 14d. respectively, and the closing prices were 493. 
cash and 49s. 3d. one month sellers. The turnover of 
40,000 tons was due partly to a large holder of iron clear- 
ing out, and partly to a good deal of selling on London 


/account. On Friday the tone was strong, and Cleveland 


warrants gained a good bit of the previous day’s loss. 
The market was active, and fully 25,000 tons were put 
through. Cash iron was dealt in at 493. 24d., and the 
other prices were 493. 4}d. to 49s. 54d. one month, and 
In the afternoon a further 
recovery took place, and Cleveland warrants were done 
up to 493. 44d. cash, 493. 74d. one month, and 49s. 64d. 
Standard foundry iron was dealt in at 
483. 74d. cash ; the total turnover was nearly 12,000 tons. 
When the market opened on Monday morning, the tone 
was somewhat easier, and Cleveland warrants were done 
at 493. 24. cash and 493. 44d. one month, There was a 
slight recovery, however, and the closing quotations 
were 49s. 34. cash and 493. 6d. one month sellers. 
Three months iron was offered at 493. 4d., but no 
dealings took place at that figure. The transactions 
amounted to 10,000 tons. The afternoon market was 
responsible for a better feeling, and the prices of 
Cleveland warrants improved to 49s, 5d. cash and 
49s. 64d. one month, and dealings touk place at these 
figures, and at 49s. 54d. and 49s. 6d. fourteen days. 
Closing quotations were 493s. 5d. cash and 493. 74d. one 
month sellers. One lot of hematite iron was put through 
at 58s. 14d. cash. The business amounted to 12,000 tons. 
On Tuesday forenoon the market was very active, and 
extensive selling by local commission houses caused a 
reduction in the price of Cleveland warrants. Cash iron 
drop to 48s. 10d., and one month iron, which opened 
at 49s. 5d., closed at 49s. 1d. buyers. The turnover was 
35,000 tons, and included one lot at 49s. three months. 
In the afternoon the activity of the morning was con- 
tinued, and a ~ business of fully 40,000 tons changed 
hands, making about 75,000 tons for the day. Although 
the local commission houses were again selling, the price 
of Cleveland warrants recovered about 2d., as the iron 
was readily taken up. Cash iron fluctuated between 
48s. 114d. and 49s. 14d., closing at 49s. buyers; while 
forward warrants were done at from 49s. 1d. to 49s. 4d. 
one month, and 48s. 9d. to 48s. 10d. three months. 
Standard foundry iron changed hands at 48s. 5}d. three 
months. The market was again active to-day (Wednes- 
day), but the tone was steady. Cleveland warrants 
changed hands at 493. 04d. and 493. 1d. cash, and at 
from 49s. 3d. to 49. 44d. one month, and 48s. 9d. 
three months. Two thousand tons of Standard foundry 
iron were done at 48s. 54d. three months. The 
turnover was fully 30,000 tons. In the afternoon the 
market was much quieter, and the dealings amounted 
to 15,000 tons, 2000 of which was done at 49s. 14d. three 
months. The tone was strong, and Cleveland warrants 
advanced a little, the business being done at 493. 34d. cash 
and 49s. 6d. one month. Standard foundry iron was 
quoted by sellers at 48s. 5d. cash. The prices for warrant 
iron (No. 1) are as follow ob igty .; Gartsherrie, 
Summerlee, and Calder, 58s. 6d.; Langloan, 64s. 6d. ; 
Coltness, 65s. (all shipped at Glasgow); Glengarnock 
(shipped at Ardrossan), 58s.; Shotts (shipped at Leith), 
59s. ; and Carron (shipped at Grangemouth), 59s. 


The Local Steel Trade.—-The tone prevailing in the 
T 


dicated in the last report. e value of new business is 
requirements, it is thought that they are holding off the 
market, to some extent, for future needs, in the hope of 
getting in at better prices. Raw material, such as pig 
iron, is slightly weaker at the moment, but as makers’ 
books are well filled, it is not thought that any decrease 
in the price of finished material is likely to take place for 


| some time. 


Sulphate of Ammonia.—The sulphate of ammonia 
market has been more active during the past week, and 
quite a good business has been done, chiefly in prompt 
parcels, with very little change on the prices quoted in 
t appears that some of the Continental 
consumers have waited till the last moment to cover 
their requirements, and as a little stock had accumulated 
in dealers’ hands, they have been able to get immediate 

reels without paying any advance in price. The season 
in the Central European countries closes about the middle 
of April, and therefore there will not be much more 
demand for this position, but there are considerable in- 
quiries for colonial and Spanish requirements. The 

rices quoted are 12/. 7s. 6d. to 12/. 12s. 6d., or 12/. 153. 

ith, for ae and April-May delivery. There are 
still sellers for forward delivery at a considerable dis- 
prices, and business has been done at 


content to take their chance of the market rather than 
sell at such a large discount. 


Institution of Civil Engineers.—The ninth and last 
general meeting of the session of the Glasgow Association 





of Students of this society was held in the Institution’s 
rooms on Monday last, with Mr. J. E. Harrison presid. 
ing. The chairman gave an interesting account of one 
method of handling minerals in bulk, in connection with 
the construction of a pier for the storing and shipment 
of heavy minerals. Mr. Harrison gave a very lucid de- 
scription of the special manner of design, and method 
of constructing a pier, and on the motion of Mr. A, 
Lindsay Galloway was accorded a hearty vote of thinks, 
The annual business meeting of the society followed, and 
the office-bearers for next session were elected, and are :— 
President, Mr. Donald A. Mathieson ; vice-presidents, Mr. 
A. Marshall Downie, Mr. Malcolm Macpherson, and 
Mr. G. L. Hutchison‘ Council, Messrs. Donald H. Lea, 
Charles W. Hogg, David Adams. Ralph A. Whitson; 
Hon. Secretary, Mr. William M. Hayman. 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
The Sheffield University.—Information has been received 
by the solicitors of the Sheffield University that the com- 
mittee of the Privy Council have decided to recommend 
His Majesty to grant a charter incorporating a university 
in Sheffield. In a former communication it was a stipula- 
tion that 60,000/. more must be secured before the petition 
of the promoters could be granted. Of that sum 50,000/. 
is still needed to put the project upon a sound financial 
footing ; but the fact that the charter has been granted 
shows that their lordships have confidence in the ability 
of the city to raise the balance. The hope is being 
indulged that His Majesty the King will come in the 
autumn and open the new buildings, which are fast 
approaching completion. 


The Hull Coal Trade.—The returns relating to the Hull 
coal trade show that a progressive business is being done 
with this port. With one exception, the seven firms 
which have consigned 10,000 tons and over during the 
month to Hull show an increase. The total imports con- 
signed to Hull during the month reached 275,360 tons, 
against 252,640 tons in the corresponding period of last 
year—an increase of 22,720 tons. In the course of the 
quarter 851,376 tons were imported, against 735,232 tons— 
an increase of over 116,000 tons. ‘The coastwise trade is 
fairly well maintained, particularly the business done 
with London. Last month 29,787 tons were sent coast- 
wise, and of that quantity 18,419 tons went to London. 
The quarter’s consignment reached 93,950 tons, and of 
that 56,739 tons were consigned to the Metropolis. The 
exports, both for the month and the quarter, show a very 
fair increase. During March 94,507 tons were shipped, 
as compared with 77,660 tons last year, which gives an 
increase of 16,847 tons. The three months’ exports 
totalled 314,151 tons, against 227,869 tons, or an increase 
of over 86,000 tons. The South Yorkshire collieries are 
well off for orders considering the state of trade, and in 
only two instances is there a small decrease, both in the 
business done during last month and in the first quarter 
of the year. 


The Iron and Steel Trades—Leading firms in the engi- 
neering and moulding trades report that there are more 
inquiries going about for castings, small forgings, and 
similar work. They admit that during the last few weeks 
business fell off again considerably, but are of opinion 
that prospects are rather brighter. Travellers who have 
been on the North-East and Scottish coasts state that 
they found a more hopeful feeling prevailing. Generally, 
the local heavy trades are without special feature and are 
only lightly booked. In the steel branches some firms are 
very busy, chiefly on orders from Japan and Russia. 
They are keeping the fact as much to themselves as pos- 
sible, but it is true that some of their departments are 
going night and day. Thelighter industries are still very 
de , some branches being worze than has been 
known for many years. 


South Yorkshire Coal Trade.—There has been _prac- 
tically no change in the coal trade of the district during 
the past week, though prices are somewhat weaker than 
last quarter. The wintry weather has lent a stronger 
tone to the house-coal market, and the falling away in 
the demand is hardly noticeable. No improvement is at 
present seen in steam coal. In a few weeks, however, 
the shipping season will have opened, and a brisk trade 
will be done through the Humber ports. Notwithstand- 
ing the troubles in Russia, export prospects are satisfac- 
tory. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MrippLessrouGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was 
fairly large attendance on ’Change here, but the market 
was rather weak, and only a small business was recorded. 
Advices from America were less satisfactory than they 
have been, and this had a somewhat detrimental influence 
on the market, for quotations have of late been largely 
maintained by the expectation of more orders from the 
States. Merchants offered No. 3 g.m.b. Cleveland pig 
iron rather freely at 483. 44d. for early f.o.b. delivery 
without tempting buyers, most of whom considered that 
the quotation should not be above 4&8. 3d. No. ! was 
on sale at 50s., and No. 4 foundry at 47s. 1jd. The 
lower qualities were steady and unchanged in price, 
which was still cheap as compared with quotations for 
the better kinds. Grey forge was 44s. ; mottled, 43>. 6d.; 
and white, 42s. East Coast hematite pig was steady and 
a fair number of inquiries for it were reported. 08. 1, 
2, and 3 remained at 55s. 6d. for early delivery; \»- 1 
was 563., and No. 4 forge 52s. Spanish ore was <..rer, 
Rubio (50 per cent.) rising to 15s. 6d. ex-ship Tee= ind 
some dealers were not keen on pressing sales at that } 1:0. 
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To-day, Cleveland foundry iron was a little stronger, a 
sliyht upward movement in warrants being responsible 
for the change. Most sellers put No. 3 g.m.b. up to 
48s. 6d. f.0.b. Middlesbrough warrants closed 493. 34d. 
cash buyers. Other quotations were unaltered. Pig iron 
producers profess to continue to take a cheerful view of 
the situation, but some of them are understood to be 
prepared to sell forward at quotations rather below the 
rates they are asking for early delivery. 


Manufactured Iron and Steel.—In these two important 
branches there is more doing, and, in fact, the position 
is better than fora long time past. Many firms are so 
placed that they will be kept busy well over the year. 
Quotations are very strong, but they have not been 
actually raised. Common iron bars are 6/. 7s. 6d.; best 
bars, 6/. 17s. 6d.; iron ship-plates, 62. 23. 6d.; iron ship- 
angles, 6/. 7s. 6d.; steel bars, 6/. 5s.; steel ship-plates, 
ii. 17s. 6d.; steel eo 5/. 103.; steel boiler-plates, 
7/.; steel joists, 5/. 7s. 6d.; steel sheets (singles), 7/. 5s.; 
steel sheets (doubles), 7/. 15s.; and heavy sections of steel 
rails, 5/. 53.—all less the customary 2 per cent. discount 
for cash, except rails, which are net at works. 


Trade Statistics.—The interesting and valuable returns 
issued by the Middlesbrough Chamber of Commerce 
show that at the end of March out of 80 furnaces built 
within the port of Middlesbrough 59 were blowing, and 
produced during the quarter 510,000 tons of pig iron, of 
which 343,000 tons were Cleveland pig, and 167,000 tons 
hematite, spiegel, basic, &c. For the previous quarter 
the output was 493,000 tons, of which 345,000 tons were 
Cleveland iron, and 158,000 tons hematite, &c.; and for 
the corresponding period of last year the make was 
483,000 tons, of which 327,000 tons were Cleveland, and 
156,000 tons hematite, &c. Shipments of pig last quarter 
reached 167,432 tons, against 239,509 tons during the same 
period in 1904, and shipments of manufactured iron and 
steel for the first three months of the year totalled 101,170 
tons, as compared with 105,495 tons for the corresponding 
period a year ago. Imports of iron ore into Middles- 
brough during the quarter reached 383,712 tons, against 
372,115 tons during the previous quarter, and 340,927 tons 
during the first quarter of 1904. 


Coal and Coke.—Fuel, on the whole, may be described 
as strong. Further sales of gas-coal have been made at 
prices pretty much the same as those of expiring con- 
tracts. Unscreened Durham bunkers range from 7s. 9d. 
to &s. Gd. f.0.b, Manufacturing coal is steady. House- 
hold coal is rather weaker. Coking coal is stronger. Coke 
is in good request for local use, and average blast-furnace 
qualities are not now below 15s. 6d. delivered here. 
Export coke is a little firmer, but not quotably changed. 


Cleveland Ironstone Miners’ Wages.—This week a depu- 
tation from the Cleveland miners met the Cleveland 
ironstone owners to discuss the wages question. It was 
stated that the wages settlement during last year had re- 
sulted in certain amounts of reduction being debited to 
the miners and not actually carried into effect, which 
were to be taken into account when prices might justify 
advances in wages. The meeting adjourned till May 3 
for the purpose of enabling the delegates to explain to the 
men what transpired in the discussion with the owners as 
to the arrears in question. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for large steam coal has shown 
little activity ; such as it is, it has been principally for 
early delivery; prices have exhibited weakness with a 
tendency to decline. The best large descriptions have 
made 13s. to 13s. 3d. per ton, while secondary qualities 
have ranged from 11s. 6d. to 12s. 9d. per ton. The small- 
coal trade has been somewhat steadier. Household coal 
has been easy at recent rates; the best ordinary qualities 
have ranged from 13s. 6d. to 14s. 6d. per ton, while 
secondary descriptions have made 10s. 6d. to 13s. per 
ton ; No. 3 Rhondda large has brought 13s. 3d. to 13s. 6d. 
per ton. Foundry coke has been quoted at 17s. 6d. to 
18s. per ton, and furnace ditto at 16s. to 16s. 3d. per 


ton. As regards iron ore, Rubio and Almeria have made 
13s. 9d. to 14s, per ton, upon a basis of 50 per cent. 
of iron, and charges including freights to Cardiff or 


Newport. 


Peasedown.—For about three years operations have 
been proceeding at the Dunkerton Collieries at Pease- 
down St. John (a mile from Camerton), to reach coal 
measures existing there. The engineer has been sinkin 
two shafts, and on Tuesday he was rewarded by a coa 
vein being struck at No. 1 shaft. The seam is of the 
averave thickness of the district, and it is of fine quality. 

South Wales Coal and Iron.—The exports of coal from 
the six principal Welsh ports—Cardiff, mae ap Swan- 
sea, !’‘ort Talbot, Neath, and Llanelly—in March amounted 
to 2,010,664 tons—viz., 1,654,158 tons foreign, and 386,506 


tons coastwise. The exports from Cardiff were 1,152,602 
tons foreign and 241,366 coastwise; from Newport, 
242,15 tons foreign and 75,109 tons coastwise; and from 
Swansea, 156,168 tons foreign and 21,759 coastwise. The 
exports of iron and steel from the six ports in March were 
9661 cons ; of coke, 5862 tons; and of patent fuel, 86,714 
tons. The aggregate exports of coal from the six pe in 
the three months ending March 31, were :—Cardiff, 
4,23'..137 tons ; Newport, 224 tons ; Swansea, 491,868 
ton:: Port Talbot, 250,087 tons; Neath, 72,649 tons ; 
an’ Ulanelly, 64,684 tons ; or altogether, 6,083,649 tons. 
Th aggregate exports of iron and steel were :—Cardiff, 
24,7. tons; Newport, 15,177 tons; Swansea, 6355 tons ; 
an’ ort Talbot, Neath, and Llanelly, nil ; or altogether, 
46,27 tons. The exports of coke were :—Cardiff, 13,383 
a ; Newport, 3913 tons; Swansea, 2624 tons; Port 
al 


t, 3784 tons; and Neath and Llanelly, nil; or 


alt: ether, 23704 tons. The exports of patent fuel 





were :—Cardiff, 116,697 tons; Newport, 24,164 tons; 
Swansea, 106,135 tons; Port Talbot, 21,135 tons; and 
Neath and Llanelly, nil; or altogether, 268,131 tons. 


The Swansca Valley.—The steel and tinplate trades are 
as well occupied as they have been at any period of this 
year. There has been a good demand for tin bars, foreign 
competition not having been so severe of late. Progress 
is being made with new spelter works at Lower Llan- 
samlet. 
desired. 








LAUNCHES AND TRIAL TRIPS. 

Tue fleet of the Indo-China Steam Navigation Com- 
pany, Limited, will shortly be increased by a large steel 
screw steamer which was launched on Wednesday, the 
5th inst., by Messrs. Swan, Hunter, and Wigham- 
Richardson, Limited. This vessel, which is intended for 
their eastern service, is 400 ft. in length by 51 ft. in 
breadth, and will carry a large cargo, as well as European 
and Chinese passengers. The European passenger ac- 
commodation will be on the bridge deck, and the first- 
class Chinese passengers will be under the bridge deck. 
There will also be accommodation for a good number of 
second-class Chinese passengers in the poop. The vessel 
is to be — by a set of quadruple-expansion engines, 
supplied with steam by three large boilers, all of which 
arealso being constructed by Messrs. Swan, Hunter, and 
Wigham-Richardson, Limited. The vessel was named 
the Kut Sang (meaning Lucky Increase). 


On Thursday, the 6th inst., Sir Raylton Dixon and 
Co., Limited, Middlesbrough, launched a steel-screw 
cargo steamer, built tg the order of the Rea Shipping Com- 
pany, Limited, of Liverpool. She has been built as a 
single-deck self-trimming steamer, with clear holds and 
top-side water-ballast tanks. Her leading dimensions 
are :—341 ft. by 45 ft. 24 in. by 25 ft. moulded, and she will 
carry 4200 tons on 19 ft. draught. Triple-expansion 
engines will be fitted by Messrs. Richardsons, Westgarth, 
and Co., Limited, Middlesbrough, having cylinders 25 in., 
40 in., and 67 in. in diameter, with a 45-in. stroke, supplied 
with steam by two large single-ended boilers working at 
180 Ib. pressure. The vessel was named Knightsgarth. 








Messrs. Ramage and Ferguson, Limited, launched on 
Thursday, the 6th inst., from their yard at Leith, a steel 
screw steamer, built to the order of Mr. Thomas Cowan, 
Leith, for trading between Leith, Dundee, Southampton, 
and Treport. The principal dimensions are :—Length, 
218 ft.; beam, 33 ft.; depth, 15 ft.; and the machinery 
consists of a set of triple-expansion engines, having cy- 
linders 18 in., 30 in., and 49 in. in diameter, with a stroke 
of 33 in., steam being supplied from two large steel 
boilers working at 170 1b. pressure. The saloon is placed 
at the end of the bridge amidships, is tastefully fitted 
up in pannelled oak, and is suitably upholstered. On 
leaving the ways the vessel was named Ploussa. This is 
the fourth steamer built by Messrs. Ramage and Fer- 
guson for Mr. Cowan. After the launch the Ploussa 
was taken to the Albert Dock to receive her machinery 
on board, and she is expected to sail on her first voyage 
in a few weeks. 


The London, Brighton and South Coast Railway Com- 
pany’s new turbine steamer Dieppe was launched on 
Thursday, the 6th inst., by the Fairfield Shipbuildin 
and Engineering Company, Limited, Govan. he vesse 
is very similar in general dimensions to the same com- 
pany’s Brighton (see ENGINEERING, vol. Ixxvi., page 325), 
which was launched by Messrs. William Denny and 
Brothers, Dumbarton, in June, 1903; but on the later 
vessel a considerable number of improvements have been 
made. The beam has been increased, and the after 
— of the ship, which is open in the Brighton, has 

n closed in, thus giving greater comfort and protection 
to the second-class passengers, and ensuring sti!l further 
the safety of the steamer. The Dieppe is 274 ft. in length, 
34 ft. 8in. in breadth, and 14 ft. 6in. in depth. The 
first-class dining-saloon, extending right across the ship, 
gives dining accommodation for 62 passengers, and there 
is sleeping accommodation for 36. The second-class 
sleeping saloons are on the lower deck, and accommodate 
nearly 200 passengers. The propelling machinery con- 
sists of three independent Parsons compound steam 
turbines and two condensers. Each of the three turbines 
drives a ~ > shaft, with one three-bladed propeller 
on each shaft. In order to cope with the exigencies of 
the service, the builders have designed a special starting, 
reversing, and manceuvring gear, which is quick in its 
action, while the movements of all the turbines can be 
controlled from the starting-platform by one engineer. 
The boilers are four in number, single-ended, of the 
ordinary multitubular marine type, and fitted with 
Howden’s forced draught. They are constructed entirely 
of steel, and —— for a working pressure of 150 1b. per 
square inch. The turbines and other machinery have 
been constructed by the Fairfield Company. 





On Saturday, the 8th inst., the ss. Cairnavon was 
successfully launched from the shipbuilding yard of 
Messrs. Short Brothers, Limited, Pallion, Sunderland. 
The vessel has been built to the order of Messrs. Cairns, 
Noble, and Co., of Newcastle-on-Tyne, to take Lloyd’s 
highest class. Her dimensions are :—Length, 269 ft. 6 in.; 
breadth, 36 ft. 9 in.; depth, moulded, 20 ft. 4 in. The 
~— and boilers, which are supplied by Messrs. Blair 
and Co., Limited, Stockton-on-Tees, have cylinders 19 in., 
30 in., and 48 in. in diameter, with a stroke of 36 in.; 
a large multitubular boiler, working at 160 lb. pressure, 
supplies the required steam. 


The London County Council paddle-wheel vessel Van- 








The pig iron trade leaves something to be| 


brugh, for passenger service on the River Thames, had 
her official trial on Saturday, the 8th inst., the mean of 
four runs being taken on the measured mile (nautical) off 
Purfleet. The hull and engines have been constructed by 
| the Thames Iron Works Shipbuilding and Engineering 
| Company, London. The dimensions of the ten vessels 
| building by this company are as follow :—Length between 
ye pee 130 ft. ; length over all, 134 ft. ; breadth, 
18 ft. 6 in. ; depth, moulded, 7 ft. ; draught of water with 
500 passengers on board, or a total dead-weight of 25 tons, 
exclusive of water in boilers. 2 ft. 9}in. The contract 
for the vessels stipulates that the above weights should be 
carried upon a draught of 2 ft. 10 in., and a penalty of 
200/. for every inch of excess of draught above the 
specified 2 ft. 10 in. will be exacted; and if the vessels 
draw more than 3 ft., they may be rejected. The speed 
of the vessel is stipulated to be 13 miles per hour, or 
11.29 knots, and a penalty of 50/. for every tenth of a mile 
below 13 to 124 miles per hour, the penalty to be increased 
to 100/. for every tenth of a mile below 12) to 12 miles ; 
and if the vessel fails to attain a speed of 12 miles 
er hour, she may, at the Council’s option, be rejected. 

he engines are of the compound diagonal surface-con- 
densing type, with cylinders 16 in. and 31 in. in diameter 
by 36 in. stroke. The boiler is of the return-tube type, 
with 25 square feet of fire-grate, fitted to work at i15 Ib. 
pressure. At a preliminary trial on the 30th ult., with 
13 tons of plates on the upper deck, with coals, water, 
and thirty persons on board to represent the 25 tons dead- 
weight to be carried, it was found that the draught of 
water was 2 ft. 9} in. mean, and a mean speed of 11,517 
knots, or 13.26 miles, was obtained. For the official trial 
on Saturday last the vessel was brought down to her deep- 
load draught of 2 ft. 10 in. forward and aft. The com- 
pany’s works on Bow Creek, Canning Town, were left 
at 12.50 noon, and at 1.55 the Purfleet mile was 
reached, giving a speed of 10.55 knots, or 12.174 miles, 
for the run. On the mile a mean speed of 11.722 knots 
was obtained, or 13.5 miles, being half a knot over 
the contract speed, with an excess of weight on board 
of 4 tons, equal to an addition of about 70 passengers. 
On the i during the four runs the revolutions 
were 60, and the indicated horse-power 311.8, the speed 
being 11.686 knots, or about 134 miles. 





The H.M.S. Pathfinder, one of two scouts built by 
Messrs. Cammell, Laird, and Co., Birkenhead, for the 
British Navy, has now completed her official coal con- 
sumption and speed trials. The coal-consumption trial 
was of 96 hours’ duration at a cruising speed of about 11 
knots. This trial was entirely satisfactory from the 
point of view of economy. The vessel proved herself 
capable of a radius of action of about 6000 knots, which 
is largely in excess of the requirements of the contract. 
The eight-hours’ full-power trial took place over the 
measured mile at Skelmorlie on Saturday, the 8th inst., 
when a mean speed of 25.48 knots was obtained on the 
six runs on the mile, and 25.38 knots for the whole time. 
The guaran speed was 25 knots. The vessel proved 
herself an excellent sea boat. 








More Nortuern Coau.—A fine seam of coal has been 
reached by the North Bitchbarn Coal Company upon its 
new Victoria royalty, Howden, near Witton-le-Wear. 
The company has been sinking for a considerable time, 
and it has now struck a seam nearly 5 ft. thick. 





Tue Runcorn Transporter Bripcke.—We are re- 
quested to state that the St. Helens Cable Company, 
Limited, of Warrington, manufactured the 12.in. stcel 
cables used in the Runcorn Transporter Bridge, of 
which we gave an illustrated notice in our preceding 
issue. The preservative paint prepared specially to 
resist the fumes common in the neighbourhood of Run- 
corn was made by the same company. 





Tur Institution or Civi, Enoinerrs: STupENTS’ 
Meertinc.—The last meeting of Students of the Institu- 
tion of Civil Engineers for the session 1904-5 was held at 
the Institution on Friday evening, the 7th inst., Mr. 
W. J. E. Binnie, B.A., M. Inst. C.E., in the chair, when 
the following two papers were read :—‘‘Cofferdams for 
Dock Use,” by Mr. R. G. Clark, Stud. Inst, C.E. ; and 
**Bath Corporation Water-Works Extension,” by Mr. 
J. R. Fox, Stud. Inst. C.E. The reading of the papers 
was followed by a discussion, in which Messrs. Re B. 
Dunwoody, C.K. Blaker, H. M. Rootham, A. C. Sibeth, 
and A. KE. Snape, Studs. Inst. C.E., took part. 


Destructor AND Exvecrriciry Works, PLUMSTEAD.— 
A test of a Meldrum destructor at these works was made 
on the 29th and 30th ult., by the National Boiler Insurance 
Company. The test lasted 24 hours continuously, during 
which time the destructor-fired boiler carried the whole 
load of the supply station. Throughout the test the 
destructor worked very satisfactiily, and the guarantees 
were easily fulfilled ; 63} tons of refuse were destroyed, 
this being considerably in excess of the guarantee of 40 
to 50 tons per 24 hours. This result is the more note- 
worthy, as three-fourths of the grate of the cell was in use 
instead of the full area. The steam production was 
excellent, being 1.917 lb. of water from and at 212 deg. 
Fahr. per pound of refuse, instead of the 1} = gnome. 
teed. The generation of electricity in the jacent 
station was always very satisfactory, especially having 
regard to the fact that the engines are comparatively 
small units, and for the greater portion of the time they 
worked non-condensing. For each ton of refuse destroyed 
57 Board of Trade units were obtained; the average 

neration was 148.2 Board of Trade units per hour. 

he boiler is of the Babcock and Wilcox type, for a working 
pressure of 200 lb.; it is provided with a superheater. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 4. 

Tue event of the week is the unexpected purchase 
of 25,000 tons of hematite iron at Middlesbrough ; it 
is intimated that this purchase will be followed by 
others. Transactions in crude iron have fallen off 
during the past week, probably for the good reason 
that requirements have been pretty well covered for 
some time to come. At the same time there were 
sales of foundry iron in Eastern markets amounting to 
40,000 tons, of basic iron 50,000 tons, and of - 
semer 30,000 tons. Stocks of Bessemer iron are pretty 
well depleted. Ferro-manganese is in active request, 
and prices range from 36 dols. at seaboard to 48 dols. 
at furnace in Western Pennsylvania. Purchases of 
ferro-manganese for the past week foot a 30,000 tons, 
of which 20,000 tons were imported. Six thousand 
tons of foreign Bessemer were ordered to be imported 
for delivery at Baltimore, to be manufactu into 
material for export upon which a compensatin 
rebate will be allowed. The demand for all kinds 
of finished steel continues active, and buying is now 

rticipated in by railroad companies, engineering 

rms, constructors, and others. Among the largest 
contracts placed was one for 20,000 tons of structural 
material. The Pennsylvania Steel Company secured 
an order for 2500 tons of structural material. The 
railroads are still ordering steel rails, and the total of 
orders now booked foots up 1,800,000 tons on the 
books of the Steel Trust; and it is estimated that 
independent companies have contracts calling for the 
delivery of 600,000 tons ; but these estimates, given out 
to-day, are considerably in excess of those given last 
week. 

There is an extraordinary demand for all lines of 
hardware and building material, Building operations 
will assume very — dimensions this year, and 
the activity has already set in. Concerns engaged in 
the erection of steel building for office and construc- 
tion work are crowded with requests for estimates on 
new work. Building will exceed all past records. 
An accumulation of iron under existing conditions 
is an impossibility. Prices are naturally very strong, 
and concessions are not to be thought of. There 
is difficulty in the delivery of coke, because of 
the shortage of empty cars, especially in the Virginia 
coke-fields. The car-builders are overwhelmed with 
orders, and are being urged to anticipate dates of 


delivery in order to help the coke manufacturers out 
of trouble. The demand for barbed wire is very active, 
and annem requirements are assuming propor- 


tions far beyond those of last year. Advices from 
all sections of the country are of a character to 
create a very confident feeling in business and manu- 
facturing circles. The financial situation is very 
strong. Creditis a obtainable, many new enter- 
prises are being ente upon, and labour is scarce 
in many sections. An immense cotton crop is assured 
for the coming season. 








TWO-CYCLE MOTORS. 
To THe Eprror or ENGINEERING. 

Srr,—I trust you will pardon my trespassing further 
upon your 8 to reply to Mr, Melhuish’s remarks in 
your issue of the 3lst ult. The best way to prove his 
assertions is to take up his challenge and ask him to give 
the names of two customers, preferably in or about 
London, who have this 6-horse-power gas-engine which 
gives double the power of any Otto engine, cubical 
capacity being equal, and which is more economical per 
brake Lecnearewen, reliable, and does not back-fire. I 
might say I know of three people who have had ‘‘Gothic” 
oil-engines at work ; one at Cottington, near Deal; one 
at Stoke by Nayland, near Colchester ; and one a firm of 
electrical Le meer in Yorkshire, the latter requiring the 
engine for electric lighting purposes. I should be glad 
if Mr. Melhuish would give me permission to write to 
these people and to have the letters published. Bear- 
ing in mind Mr. Melhuish’s remarks re steady running 
for electric lighting, peters the latter firm would be 
the best to write to. If Mr. Melhuish does not care for 
this, will he produce a single testimonial in favour of the 
**Gothic” engines written by a purchaser previous to the 
date of this letter, stating the work it is doing. In view 
of the interest to engineers in general of the advent of a 
perfect two-cycle engine giving double the power of an 

ine, perhaps the editor would not mind the en- 
eroachment upon his space. 

T am aware that Mr. Dugald Clerk returns the exhaust 
to the cylinder, but he does it for a specific — and 
takes care that the exhaust is cooled ; not hot exhaust 

to cause back-firing. 

By slow-running engines I meant (and I think your 

ers unders' it in the same sense) t given two 
two-cycle engines, the one running at 250 revolutions per 
minute would be more free from back-firing than one 
running at 500 revolutions per minute, as the exhaust- 
ports are open for a longer period of time. 

With regard to fly-w if your readers look at the 
engraving of the “Gothic” engine which has been ap- 
pearing in your advertisement pages lately, I think the 
will with me that two fly-wheels are shown. If 
one will do the work, why have two, to increase the cost ? 

T am not interested in any internal-combustion engine 

‘at present on the market, so have no wish to advertise 





my name, but will do so if Mr. Melhuish’s assertions are 


proved by independent persons, or he will agree to my 
— to the firms referred to above. 

Will he agree to a test between his 3-horse-power oil- 
engine, a Day 3-horse-power oil-engine (both two-stroke 
engines), and any make of Otto 3-horse-power oil-engine, 
the test to be published in ENGINEERING, the engines to 
be taken from a customer who has had them in use for a 
twelvemonth, and not specially got up for the occasion. 

3 Yours faithfully, 
April 6, 1905. Deux Temps. 


To THe EprTor or ENGINEERING. 

Srr,—Having had some experience with two-cycle en- 
gines, I should like to contribute some remarks to this 
discussion, particularly in refutation of the popular 
fallacy that this type of engine is not suitable for high 
8 s; and although I agree with ‘‘ Deux Temps” that 
the best results will be obtained by employing a scaveng- 
ing charge, and have recently patented and protected 
several simple designs for that purpose, still, the Da 
engine, pure and simple, is not to be despised for small 
powers, and the “ valveless-with-check-valve” engine 


S\that “C. F. B.” alludes to, ‘the manners of which 


it had not any, and its customs were abominable,” was 
probably suffering from faulty ignition or wrong mixture, 
or was not rightly proportioned for the speed at which it 
was being run. Its consumption might well be consider- 
able if working with alternate ignitions. ‘‘ The point of 
the two-cycle system lies in the application thereof,” and 
to show that the type can give a good power for small 
weight running at a high speed, the following particulars 
of a small Day type engine of special construction, made 
by my brother, may be of interest. It drives an ordinary 
‘* Premier” bicycle (with double fork), and has two cylin- 
ders, 1Z in. in diameter by 2in. stroke. The weight 
of engine alone is 15 lb., and the brake horse - power 


be a great drawback, since you will only have to do with 
the brighter celestial bodies, and for these the Londo» air 
has a marked advantage in great steadiness. The v:bra- 
tions from traffic, if near, are no doubt unfavourable, but 
working under difficulties is itself a training. I sincerely 
trust that by the help of sympathetic friends you may be 
able very soon to add a transit-room to your training 
observatory.” 

May I make a very earnest appeal, therefore, to 
members of the engineering profession to aid me in 
raising the remaining 250/. needful to complete our 
equipment’ I feel certain that the work we want t» do 
is of practical value, but that no fees we can reasonably 
ask from students will provide for the expense of a fairly 
complete initial astronomical equipment. 

am, &c., 
Karu PEarson, 

Department of Applied Mathematics and Mechanics, 

University College, London, W.C. 








THE ELECTION OF COUNCIL OF 
THE INSTITUTION OF CIVIL ENGINEERS. 
To THE EprtTor oF ENGINEERING. 

Srr,—I have before me the annual “‘ Balloting List” 
for the “‘election” of President, Vice-Presidents, and 

Council of the Institution of Civil Engineers. 

There does not appear to be any reason why one should 
take exception to the names in this list prepared by the 
outgoing Council, though there are doubtless others 
equally suitable ; but the mode of procedure is certainly 
r to objection. The voting in this so-called election 
of Council really reduces itself to deciding which two 
amongst those nominated are /east suitable for the Coun- 
cil. The President and Vice-Presidents are in no way 
whatever elected by the general body of corporate mem- 


at 2000 revolutions is 1}, and at 3000 revolutions | bers. 


it drives the machine at 30 miles an hour on the level (in 
the absence of the police). It has been ridden from Brad- 
ford to Carlisle (104 miles) on 1} gallons of petrol (7 miles 
for 1d.), and has taken a trailer from Masham to Harro- 
e? (not level) at an average speed of 24 miles an hour. 

t is fitted with ball-bearings and has metallic packing at 
the shaft ends, and the weight of each piston and rod is 
13 0z. This is what Mr. Melhuish would calla “ fairy 
engine,” but in this case an elephantine construction was 
not permissible. 

In a contemporary (February, 1904) there appeared a 
detailed design of a two-cylinder 4 in. by 4 in. two- 
cycle engine, in which the author states :—‘‘ The two- 
cycle type of -engine has some disadvantages, first of 
which is its inability to operate at very high s 8, 
and its consequent restricted output per unit of weight ;” 
but I notice the transfer and exhaust ports in the drawing 
given have an area of only 0.62 square inch, or one- 
twentieth the area of the piston—a proportion which 
would certainly not encourage it to operate at high 


With regard to loss caused by back pressure in two- 
cycle engines, it should be borne in mind that the con- 
sumption is reduced in proportion, whereas in the four- 
cycle type any back pressure causes a loss in economy as 
well as in power. 

Over ten years ago I made a small slow-running two- 
cycle engine, having a cylinder and pump, with a receiver 
between them, the cut-off of the mixture to the cylinder 
being controlled by a governor on the shaft. This has 

working some machines for about seven years, and 
I have taken a large number of indicator diagrams from 
it under different conditions, and shall be glad to send 
you a few if of interest to your readers. | 
Iam, yours faithfully, 
Bradford, April 12, 1905. ARTHUR F. Scort. 








A STUDENT’S OBSERVATORY. 
To THE Eprror or ENGINEERING. 

Srr,—It has been the custom for some years past in the 
chief American technical schools to give courses in astro- 
nomy of a practical kind to engineering students. These 
courses not only involve the usual work with sextants 
and theodolite, but also such knowledge as is requisite to 
mount and adjust a transit circle or a zenith telescope. 
Already the Americans possess one or two good practical 
text-books of astrononiy, written solely from the engi- 
neering standpoint. I have been very desirous of ex- 
tending the astronomical instruction at University 
College in this direction, and already a good deal has 
been done by the liberality of the Chadwick Trustees 
and Professor Chadwick. But to fully equip ourselves 
with instruments and house them properly we uire 
to raise a sum of 450/. In the last few weeks I have 
succeeded in raising about 200/. of this amount, which 
will suffice to purchase the necessary clocks, transit in- 
struments, micro’ and various accessories we 
require. But we still need the remaining 250/. to 
properly house and set up our purchases. May I make 
an appeal to engineers in general, and to old students 
of my department in cular, to aid in this 
matter? Our experience ws that our students can 
be really interested in practical astronomy ; that hand- 
ling delicate instruments is itself an excellent training ; 
and, further, that if our ineers are to take their due 
part in the big surveys which have yet to be made, they 
must be equipped as well astronomically as their American 
cousins, whose national survey, with its extended use of 
zenith telescope and portable transit, has immensely 
widened the engineer’s astronomical outlook. The Presi- 
dent of the Royal Society writes that ‘the setting-up 
and adjustment of a transit are of high value in practical 
training, and, indeed, should be regarded as an almost 
necessary part of an engineer’s course. For such observa- 
tions as you contemplate the London atmosphere will not 





I am fully aware that it is permissible to erase the 
name of any member nominated by the Council, and to 
insert another ; but such a process is futile, there being 
practically no chance for anyone to be elected whose 
name does not appear in the printed list. 

The Council might easily be made to represent the 
general body if it became a recognised thing that the 
name of any member nominated, either for Vice-Presi- 
dent or Member of the Council, by (say) twelve corporate 
members, should be printed on the ballot-paper. 

This, I consider, would be beneficial to the Institution; 
but one cannot expect the Council to move in the matter 
until they see that the general body desires to do a little 
more than to exclude two members from a Council of 
thirty-one at each annual “‘ election.” 

Yours faithfully, 
E. Hamirton WHIrTeErorD. 





AUSTRALIAN PATENTS. 
To THE Eprror oF ENGINEERING. 

Srr,—Through the kindness of a member of the 
Australian Parliament we have received information that 
the decision of the Comptroller there not to convert ordi- 
nary State patents into Commonwealth patents has been 
upset, and that now the obvious meaning of the Patent 
Act—namely, that any State patent can be at once 
changed into a Commonwealth patent, and thus the 
renewal fees on the various State patents can be avoided 
—is maintained ; and, further, a patent for a single State 
patent is now extended to the entire Commonwealth of 
Australia at a cost of little, if any, more than paying a 
single tax on one of these patents. This decision appears 
to final, and will be of great interest to all those who 
have Australian patents. 

Yours truly, 
W. P. THompeon AND Co., 

Chartered Patent and Trade-Marks Agents, 

6, Lord-street, Liverpool, April 11, 1905. 








Sxipton.—The Skipton Urban Council has decided to 
proceed with a supplementary scheme of sewage treat- 
ment proposed by its engineer, Mr. J. Mallinson. The 
estimated cost of the works is 12,500/. 

Tue Late Mr. Henry WHEELER Davis.—We regret 
to record the death, on the 3rd inst., of Mr. Henry 
Wheeler Davis, M. Inst. C.E., who was formerly for 
many years prominently connected with the (reat 
Eastern Railway. Mr. Davis entered the service of the 
then Eastern Counties Railway in 1846 asan articled pupil 
to the late Mr. James Samuel, who was in his time 80 
intimately associated with the employment for auxiliary 
traffic of light combined locomotives and carriages, such 
as are now again finding favour with railway authorities. 
Having served the term of his articles, Mr. Davis was 
appointed assistant to the late Mr. Peter Ashcroft, 
- had succeeded Mr. Samuel on_ his retirement. 
Later on, when the Great Eastern Railway was form 
by the amalgamation of the Eastern Counties, Eastern 
Union, East Anglian, and other lines, the late 
Mr. Robert Sinclair was appointed as both chicf en- 
ineer and locomotive superintendent, and Mr. [Davis 


me his chief assistant in cha of the way 
1866, Mr. Kobert 


and works de ent. In May, ‘ 
Sinclair mtn ge the offices of engineer of way and 
works and of locomotive superintendent were sep2ra 
Mr. Davis being appointed to the post of chief engineer. 
a position whi e held until his retirement in 1873. 
Subsequently Mr. Davis engaged in private practi, but 
he relinquished it some years and for the past two 
years he had been in failing health. Mr. Davis was 
elected a member of the Institution of Civil Eng neers 
in May, 1866, so that at the time of his death | had 
been a member nearly thirty-nine years, 
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KENNEDY’S PISTON INLET AND OUTLET AIR-VALVES FOR BLOWING-ENGINES. 


THE 


CONSTRUCTED BY 
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\ SECTION THROUGH AIR DISCHARGE VALVES 
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Tue Morgan Engineering Company, of Alliance, 
Ohio, have recently installed four large blowing- 
engines ; three at the Adrian furnace of the Rochester 
and Pittsburg Coal and Iron Company, at Dubois, Pa., 
and the fourth at the works of the South Chicago 
Furnace Company, South Chicago, Ill. All four of 
these engines were constructed to the specifications of 
Mr. Julian Kennedy, of Pittsburg, but were designed 
and built by the Morgan EngineeringCompany. They 
are shown in end elevation, side elevation, and vertical 
section in Figs. 1,2, and 3, on our two-page engraving ; 
while Figs. 4 and 5, above, are respectively a section 
through the discharge-valves and through the inlet- 
valves. Figs. 6 and 7, page 476, are perspective 
views reproduced from photographs. 

_The engines are of the vertical long cross - head, 
simple non-condensing type, and have the steam 
cylinders below the cross-head, with the air-eylinders 
above. The diameter of the steam cylinders of all 
these engines is 44 in., while the air cylinders are 84 in. 
in diameter. The stroke of the engine is 60 in. Thus 
at 42 revolutions per minute each machine will deliver 
about 16,000 cubic feet of free air per minute, at 25 lb. 
above — pressure. These engines were con- 
structed under the most rigid specifications as to 
workmanship and material, and at the present time 
are, we understand, giving entire satisfaction. 

(he main bed-plate rests directly upon the founda- 

n, and is cast in one piece, from the best quality of 

n, It isof very massive form, strongly ribbed, and 
i every way suitable for rigidly supporting a heavy 

chine like the engine. The bell sate is cored to 

eive a thick layer of Babbitt metal, which forms 

bearings of the fly-wheel shaft. These bearings 

© very carefully bored to size, scraped, and pro- 

vided with ample means for lubrication. The caps 
‘or the main bearings are strongly made, and held in 
place with four 3-in. tap-bolts. 

he fly-wheels, of which there are two to each 

ngmne, are 20 ft. in diameter, each weighing about 

1,000 Ib. They are well counterbalanced, and are 

lculated to run at a speed much in excess of that to 

‘hich they are subject under the hardest service. 
‘he central hub of each fly-wheel is made of cast iron, 

nd is strongly keyed to the shaft. These hubs form 

rank-discs, into which the crank-pins, 11 in. in 

‘ameter in the shank by 10 in. long, are forced and 

iveted. The rim of the wheel is made in halves, and 

n it there are recesses to allow for barring the wheel. 

The crank-pins, which are 10 in. in diameter, are 
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made of the very best grade of ge steel, containing | 


about 0.40 per cent. carbon, and, as stated above, 
are forced into the crank-discs and riveted thereto. 
The main shaft is 20 in. in diameter, and is also of 
the best quality of forged steel, and is ground true on 
dead centres. 

The connecting-rods, of which there are two to 
each engine, are of open-hearth forged steel, 0.25 to 
0.30 per cent. carbon. These rods are of the solid-end 
type, provided with the necessary brass boxes, Babbitt 
lining, adjusting wedge, &c., arranged to take up any | 
wear. 

The steam cylinders are made of specially selected 
cast-iron stock, and each contains four valve-chambers 
for the valves, which are of the Corliss type, and the | 
exhaust-chamber is cast separate from the cylinders 
The steam cylinders are lagged with Keasby and | 
Mattison non-conducting covering, and are furnished 
with a sheet-steel jacket with cornerangles. A relief- | 
valve is located at each end of each cylinder. The} 
steam pressure is 150 1b. per square inch, and the | 
maximum air pressure is 30 lb. per square inch. 

The cross-head is a steel casting carefully annealed, 
and the ends are turned to form the cross-head pins, 
which are 10 in. in diameter by 10in. long. The 
shoes of the cross-head are of cast iron, faced with 
Babbitt metal. The piston-rod is 8 in. in diameter. 

Each engine has two side-housings or frames, which, 
as will be noted from the illustrations, extend up, and 
form the support for, the air cylinder. These housings 
are rigidly constructed, and stiffened by cast-iron 
cross-braces. As is the case with the steam cylinder, 
the air cylinders are also composed of specially selected 
cast-iron stock, of as close a grain as is consistent with 
good machining. 

The air-valves are of the Kennedy patent horizontal 
piston type, and are shown in detail in Figs. 4 and 5, 
above. th the inlet and outlet valves are double- 
ported, and 24 in. in diameter. The inlet-valve has a 
simple harmonic action, but the outlet-valve mechanism 
is so arranged as to give quick opening at the instant 
of delivery, and ensure a long pause on the return 
stroke. The whole system receives its motion from a 
lay shaft, gearing from the main shaft of the engine. 
Great care was used in designing these valves and con- 
nections that they might be sufficiently strong, and 
yet not contain weight enough to be detrimental to 
their proper operation. The airdischarge pipe is 
26 in. in diameter. As previously stated, the steam | 
cylinders are fitted with standard Corliss type valve- | 
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gearing, operated through a single eccentric and wrist- 
plate. The steam-pipe has a diameter of 12 in,, and 
the exhaust a diameter of 14 in, The governor is of 
the ball type, driven positively by gearing, and has a 
speeding device to govern the engine through a con- 
siderable range without stopping it. Each engine 
is equipped with a throttle-valve, and is surrounded 
by a complete set of galleries and railings, which are 
supported by iron brackets. There is also a complete 
set of oiling devices and accessories, and nothing is 
omitted that will ensure the proper lubrication and 
the adjustment of the various working parts at all 
times. The total weight of each of the engines 
described is about 400,000 1b. 








CANADIAN RaiLway Procress.—The expenditure made 
by the Canadian Government on Canadian Government 
railways in the fiscal year 1904 was 12,357,250 dols. The 
expenditure for the seven years ending with 1904 inclu- 
sive was as follows :— 


. Expenditure. 
Year. Dols. 
1898 5,190,407 
1899 8,102,821 
1900 8,733,576 
1901 .. 12,208,029 
1902... d é 2 18,407,152 
- > a sate Baicaati aaa 
1904 12,357,250 


The capital engaged in Canadian railways amounted in 
1904 to 1,186,546,918 dols. The corresponding total in 
1903 was 1,146,550,769 dols. ; in 1902, 1,098,852,209 dols. ; 
in 1901, 1,042,785,539 dols. ; and in 1900, 992,141,047 dols. 
It follows that the amount of capital invested in Canadian 
railways increased during the four years ending with 
1904 inclusive to the extent of 194,405,871 dols. The 
length of railway in operation in Canada in 1904 was 
19,431 miles. The made during the ten years 
ending with 1904 inclusive is indicated by the or 4 
table, showing the length of line in operation in eac 


year :— 
Year. Miles. 
1895 15,941 
1896 16,214 
1897 16,487 
1398 16,584 
1899 17,115 
1900 17,481 
1901 18,140 
1902 18,714 
1903 - : 18,988 
1904 19,481 


It follows accordingly that new lines were brought into 
operation ‘in Canada in the ten years to the extent of 
3490 miles. 
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INDUSTRIAL NOTES. 


In last week’s ‘‘ Industrial Notes” attention was 
called to some aspects of the unemployed question, 
but the subject was not exhausted ; indeed, it would 
be difficult to exhaust it. A Bill on the subject is 

romised, and some of the Labour members appear to 
ie very anxious for its early discussion. So anxious 
are they that one at least was prepared to consider 
the suggestion that it ‘‘ should introduced under 
the ten-minutes rule.” This would really be trifling 
with the question. It is too far-reaching a matter to 
be limited to a “‘ ten-minutes rule.” Some side-lights 
have been turned on to the subject since the former 
‘‘ Notes” appeared. It is reported that the Labour 
Member for Woolwich, who has all his life been 
resident in Poplar, and was for one year its Mayor, 
has stated that the high rate of 12s. in the 1/. was 
mainly due to the enormous increase in the unem- 
ployed. But the ratepayers are said to be in revolt, 
so much so that a movement is on foot to prevent 
further loans either by the London County Council or 
by the Local Government Board. This state of affairs 
has led to some disclosures in Poplar and Stepney 
with regard to contracts, by the chairman of the 
Stepney Board of Guardians, in connection with the 
Poplar and Stepney Sick Asylum. He states that by 
not accepting the lowest tenders there was an excess 
in one instance of 2000/. He declares that this was 
done with the view of employing local labour. He 
gives several instances of an excess of payment over 
tendered rates. Those responsible seem to ignore the 
fact that, after all, the ratepayers have to find the 
money, unless the local people can manage to squeeze 
some of it outof the common fund. The idea of local 
employment is good in itself up to a certain point, 
but it opens the door to corruption if pushed beyond 
a reasonable limit. The higher the rates, from what- 
ever cause, the more impoverished will be the resi- 
dents in the locality. The local men who are on the 
various spending bodies are more or less interested in 
the expenditure, often more so than in the rates levied. 
This is a danger. 


The recent discharges of men from the Small-Arms 
Factory at Enfield, and at other Government factories, 
have produced more or less consternation in the 
localities affected. Of course, those interested, 
directly and indirectly, have held meetings to pro- 
test, and the Members of Parliament for the con- 
stituencies have been called upon to take part in them. 
It is rather curious to observe that those members 
generally—though some of them are known to be 
strongly opposed to an increase of State employment, 
or to municipal employment at the expense of the 
contractor—have on this occasion protested against 
any limitation of State employment. The regu- 
lation of employment is, no doubt, very difficult in 
any case; but there is less excuse for the Govern- 
ment than for a private firm, 


At last a scheme of revision of postal employés’ 
wages has been agreed upon, the Postmaster-General 
having published the plan in a parliamentary paper. 
It falls short of the recommendations of the Bradford 
Committee, and is, in fact, a mere revision of the rates 
paid, with changes in classification. To what extent 
the concessions announced will satisfy the employés 
affected is not yet apparent. They will have to pro- 
nounce upon it, and will doubtless do so at an early 
date. The Postmaster-General states that, in com- 
paring the rates in other employments, there is no 
reason for raising the maximum scales either for the 
indoor force or for the postmen ; but there are grounds 
for modifying and improving the scales of pay in some 
respects. In consequence of the ineveaned cost of 
living and rents in large towns, an advance of 3s. per 
week will be given in “uondon, and 2s. 6d. in some pro- 
vincial offices, in others down to Is. per week ; but 
the increase is to cease when the recipient reaches 
his maximum scale. In some cases the starting pay 
is to be increased by Is. per week. In the case of 
telegraphists the scales are altered from 160/. up to 
1701., and 190/. to 200/.; this only applies to London— 
the provinces do not participate in this revision. 
Concessions are made to London postmen at and over 
twenty-five — of age. Thenew scale will come into 
force at and from the beginning of the new financial 
year—that is, from April 1, 1905. The extra cost to 
the Exchequer in the firs: year is estimated to be 
224,400/.; the average cost in subsequent years will 
be 372,300/. per annum. The postal employés regard 
the recommendations of the Bradford Committee as 
the basis to be attained ; the Chancellor of the Ex- 
chequer declares that he is not able to support that 
basis. So we now know how far the Government 
are prepared to go in this direction. If the conces- 
sions fail to satisfy the employés, the agitation will 
continue. It is desirable on all grounds to settle 
the question by some fair and equitable arrangement ; 
but once a public department has entered on the path 
of agitation, it is difficult to make a settlement which 





is permanent. Contentment on the part of the rank 
and file means loss of position to the leaders, and it 
is contrary to human nature for this to be accepted 
willingly. It is quite easy to keep an agitation alive, 
for we all feel sympathetically with the man who de- 
clares we are worth more than we get, and who offers 
his aid to enable us to obtain our deserts. 


An interesting discussion took place in the House of 
Commons with respect to the position of women 
workers in the Army Clothing Factory at Pimlico. 
Sir Charles Dilke and others alleged that the condi- 
tions were unsatisfactory; the Government replied 
that free access was given to factory inspectors, and 
that honourable members could inspect the factory 
themselves without notice. Mr. Bromley Davenport, 
on behalf of the Government, asserted that a finer 
factory did not exist. He denied that any complaints 
had been made by the workers in the factory. But 
the bone of contention was, and is, that the trade 
union to which many of the employés belong is not 
allowed to represent the alleged grievances of the 
operatives. The Government take the ground that 
the persons employed are the proper persons to repre- 
sent any grievance which exists, or is alleged to exist, 
and will not tolerate any outside body interfering. 
Why the Government should be exempt when all private 
employers have more or less to submit to trade union 
representatives, is not very clear. It was pointed out 
by some of the speakers that collective representation 
was fair and reasonable, and was often better than 
spasmodic complaints on the part of those employed. 
It is useless for Parliament to legalise trade unions, 
and to pass resolutions in favour of a living wage, if 
the Government refuse to undertake the same respon- 
sibilities as private firms. Whether trade union 
tactics are right or wrong is not the question ; if they 
are right for private employers, they cannot be wrong 
for the several departments of the State which largely 
employ labour, especially such labour as competes 
with private firms. That there is too much agitation 
among Governmental employés is true; but the prin- 
ciple ought equally to apply to State Departments as 
to private firms when the employment is the same or 
similar. But the offer to inspect ought not to be over- 
looked ; if the conditions are as represented, then the 
employés have little to complain of. 


The progress in the Grand Committee on Law of the 
Trade Disputes Bill isnot great. To start with, there 
were over fifty amendments on the paper, and there is 
always a probability of other amendments cropping up 
during the sittings of the committee. Yet, after all, 
the Bill is short, and when certain principles are esta- 
blished, the Bill cannot be much altered without wreck- 
ing it. At the second meeting of the committee it 
narrowly escaped destruction on the amendment of 
Mr. Cripps, as to the limitation of picketing. There 
was a tie—26 for the amendment and 26 for the Bill as it 
stood—but the chairman, although representing the 
Government, voted for the Bill, and thus saved it. The 
desire of those who support the employers’ view is 
that there shall be no loop-hole for coercion or intimi- 
dation. This ought not to be difficult. There is already 
on the Statute- Book a protective law of this character, 
relating to personal offences. It was urged in 1871, 
when the Trade Union Bill was under discussion, and 
again in 1875, when the Labour Laws were passed, that 
a general strengthening of that Act would be a better 
way of preventing intimidation than by a special Act 
relating to labour. It is as true to-day as then. The 
real difficulty has arisen out of the exceptional treat- 
ment of persons when engaged in a labour dispute. 
If the law were general, little exception could be taken 
to it. The best leaders in the a movement, and 
especially all the older leaders from 1850 to 1890, de- 
precated violence. There were some, as in Sheffield 
and Manchester, who in private winked at it, if they 
did not prompt it. Now the _ is for the right of 
peaceful persuasion ; and on this point the clause in 
the Bill on picketing is the one which has been 
strongly contested in committee. 


It is acknowledged in the Press that a strike has 
taken place in the Rand by the Chinese. The par- 
ticulars are not reported, but it is said that the 
imported yellow men struck against the tasks 
assigned to them by the overlookers; details are, 
however, wanting. The report is that the men de- 
termined that they would only drill 12 in. a day. 
Then it is stated that after the disturbance was 
quelled, and’many men were arrested, they consented 
to drill 36 in. The facts may be as stated, but it seems 
ridiculous for men to determine only to do what is 
equal to one-third of the fair amount. Either the 
figures given are wrong, or the men tried to doa big 
shirk ; in the latter case they deserve very little 


pity. 


The Amalgamated Engineers’ Monthly Journal for 
April shows that it is gradually growing into a kind of 
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labour magazine of a general character, while it 
devotes special attention to the engineering trades 
could hardly be expected to emerge all at once fr: 
sectional groove, after being started by a single tr 
with its general secretary as the editor. In the “ Trade 
Union Notes” several of the leading unions are bri«fly 
reported on, the general trend of opinion being tha 
trade is es butsurely improving. The “‘ editorials” 
deal with ‘‘ Tariffs and Engineering,” in which i: is 
shown that Germany is not prospering under protec. 
tion; where it does prosper is in spite of it. his 
view is well backed up by figures and facts. The 
British position is contrasted with that of Germany, to 
the latter’s disadvantage. The Trade Union Disputes 
Bill is also dealt with. The article on ‘‘ Art and the 
Artisan” rather deplores the fact that in modern 
England the trade union has not followed the track of 
the old guilds. It is useless to lament it, for a return 
to the guild system is impossible, even’ if desirable, 
The article on ‘‘ International Trade” regards the 
commerce between nations as the best guarantee for 

ace, progress, and prosperity. Portraits of several 

bour candidates, with brief notices of each, are 
given. The historical survey of the development of 
the steam-engine is well done. There is also an article 
on the “‘ British Motor-Car [udustry,” and one on the 
erection of a large pair of shears at Chatham Dockyard, 
which latter seems to be a most powerful implement of 
industry. There are also several well-written letters 
from members of the Society and others; contributions 
which are welcomed, Altogether the journal is 
making way as an organ of industry, mostly, of 
course, from the Jabour standpoint. 


In the Durham Miners’ Association's Monthly Circular 
Mr. John Wilson, M.P., deals with Labour and Par- 
liament. He mentions that Labour measures secured 
good places in the ballot for three or four Bills, two 
of which—the Trade Disputes Bill and the Mines 
Employment Bill—were read a second time, the first 
being now before the Grand Committee on Law, the 
second being, for the time, in abeyance. The third, 
the Checkweighing Bill, has not yet made much pro- 
gress. On the Trade Disputes Bill, Mr. Wilson 
remarks : ‘‘ We, as trade unionists, in seeking for a 
fair field and no favour, and for equality with our 
employers, should desire no more than justice. We 
should seek for nothing more, nor be satisfied with 
anything less.” This is the spirit in which to approach 
the question. If more ethan equal justice, with 
citizens’ rights, is desired, those who so desire will 
be disappointed. In connection with this subject the 
growth of conciliation is dealt with. It shows that in 
1897 the wages of some 16,000 workpeople wero 
regulated by conciliation methods ; in 1901, after five 
years, no fewer than 570,000 persons’ wages were so 
regulated. Just laws tend to such conciliatory arrange- 
ments ; unjust laws, or those thought to be unjust, 
engender a feeling of antagonism. With the Mines 
ae ee Bill, the Durham miners are not at one 
with the National Federation ; but this is chiefly on 
the subject of boy and youth labour in the mines. 
The system in vogue in Durham and Northumberland 
differs from most other coal-mining districts as regards 
the hours of work of hewers. In respect of the 
Checkweighers’ Bill, all miners support it, for it aims 
at perfect justice to the underground miner, whose 
labour, in the shape of coal, has to be weighed. The 
members are cautioned as to stop-days, and leaving 
work without notice, an important case thereon being 
reported. 


The negotiations between the District Railway Com- 
panyand the Amalgamated Society of Railway Servants 
appear to be carried on in an amicable manner, and it 
is hoped that the final outcome will be mutual arrange- 
ments as to all the matters in dispute. It is fortunate 
that these negotiations began in time to avert any 
serious dispute when the line is thrown open for traffic 
under the new electrification scheme. 


Steps were taken, before the close of last week, to end 
the dispute in the boot and shoe trade in Northamp- 
tonshire in a friendly way. A local magistrate in- 
vited representatives of the manufacturers, trade 
unionists, and non-unionists to a conference at which 
all matters could be discussed with the view to an 
amicable settlement of the dispute. At the date of 
writing the result of the negotiations is not known. 


Ill-health has at last compelled the retirement of 
Mr. Sam Woods from the position of Secretary tv the 
Trades Union Congress Parliamentary Committee. He 
has for some time ton unable to perform the duties 
of that office. Who the successor is to be is not yet 
decided. 


The South Metropolitan Gas Company’s co par‘ /ier- 
ship scheme is the most successful of any such sc)\rme 
in this country, or perhaps in the world. There are 
now over 5 employés enrolled, and these workmen 
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have 230,000/. invested in the company. The bonuses 
paid to those employés have ranged from 6037/. in 
1890 to 33,2122. in 1904. 

here is some unrest on the Clyde among the 
engineers as to wages and weekly pay. They demanded 
an increase of 2s. per week in wages, oa then that 
weekly payment shall be restored. The employers have 
refused both. With regard to the latter, they say 
that weekly payment leads to irregular working, 
and involves additional clerical expense. 





The Amalgamated Society of Tailors has recom- 
menced its crusade against sweating, in ‘‘ dens” or by 
outworkers. The evils are notorious, not the least of 
which is the danger to health by infectious diseases. 
Some eminent members of the medical profession 
support the union in this work. 


The London Trades Council are very strongly 
opposed to the decision of the London County Council 
as to the limit of age for foremen and workmen— 
namely, 35 years of age. The Council prides itself 
upon being ‘‘a model employer,” and yet it fixes an 
age limit far below that of private employers. The 
labour section on the Council is numerous and strong ; 
it condemns the private employer, but in comparison 
acts more unbecomingly on the age limit. Few work- 
men are in their prime as regards skill and intelligence 
at 35 years of age. 





The agitation with respect to the employment of 
women on the pit-brows of collieries is being reopened. 
There are, it is stated, some 3000 still employed, 
mostly in Lancashire. It is time that this scandal 
was removed. It is a horrible life for women, as those 
who have seen it can testify. 








THE PHYSICAL SOCIETY OF LONDON. 

At the meeting held in the Pender Electrical Labora- 
tory, University College, March 24, Professor J. H. 
Poynting, F.R.S., President, in the chair, Mr. W. C. 
Clinton read a ‘‘ Note on the Voltage Ratios of an In- 
verted Rotary Converter.” The values of the voltage 
ratios usually given for an inverted rotary converter 
make no allowance for the resistance of the armature. 
In this note terms due to the effect of armature resistance 
are introduced into the ordinary theoretical equations. 
The resultant voltage on the alternate-current side is 
found to be less than that given by the usual rule. The 
calculation is only made for open-circuit conditions on 
the alternate-current side. 

A paper ‘‘ On the Flux of Light from the Electric Arc 
with Varying Power Supply” was read by Mr. G. B. 
Dyke. The{paper records the results of experiments 
made on the electric are with the following objects :— 
1. To obtain a series of curves for alternating and con- 
tinuous arcs of different lengths, showing the relation 
between the mean spherical candle-power and the power 
supplied to the are. 2. To compare the efficiencies of 
the alternating and continuous arcs under different con- 
ditions of arc-length and power eupply. The subject 
being too wide to deal with in its entirety, the following 
restrictions were made :—The carbons used were 12 milli- 
metres in diameter cored (upper) and 10 millimetres solid 
(lower). The frequency of the alternating current was 
80 cycles. The mean spherical candle-power was deter- 
mined directly by means of an integrating photometer 
described by the author ina paper read before the Society 
in November, 1904. Curves connecting the M.S.C.P. 
with the watts are given for eight arc-lengths varying 
from ,, in, to ,, in., for both continuous and alternating 
currents. These curves are found to be straight lines, 
which cut the axis of watts at points between 200 and 
400 watts. Alternate and continuous-current curves for 
the same arc-length are found to meet the axis of watts 
in the same point, showing the equality of the losses by 
dissipation of energy in aoe forms than that of light. 
For normal arc-Jengths the alternating-current efficiency 
is about two-thirds of the continuous-current efficiency. 
If the arc-length is reduced below } in., the alternating- 
current curve rises towards the cantinuous-current curve 
until at an arc-length of about ,*, in. the two efficiencies 
practically coincide. Oa further reducing the arc length 
the alternating-current curve rises above the continuous- 
current curve. An approximate analysis of the case of 
equal efficiencies is given, the results of which give an 
arc-length similar to that cbtained experimentally. 

Dr. J. A. Fleming congratulated the author, and 
referred to the practical value of the experiments. The 
ordinary method of comparing lamps by their M.H.C.P. 
was unscientific. What was wanted was the total flux 
of light per watt, and this important figure was obtained 
at once by the integrating photometer used by the 
author. Professor Fleming instanced the case of a 
Nernst lamp and an ordinary carbon-filament lamp, 
pointing out that the ordinary tests indicated that the 
Nernst lamp was twice as efficient as the ordivary lamp, 
whereas a comparison of the total flux per watt showed 
S eens efficiency in the Nernst lamp of only 25 per 
ent. 

Mr. Patterson expressed his interest in the paper, and 
referred to the photometrical work at present being 
carried out at the National Physical Laboratory. He 
pointed out that the variation of the light from an elec- 
tric arc necessitated a great number of readings in order 
all a satisfactory mean value. The photometer 
u by the author only integrated the light in one 





plane, and it would be more satisfactory to integrate in| incident on an aerial, the fact that two oscillations were 


two planes at right angles tu one another. 

A paper ‘‘On the Application of the Cymometer to the 
Measurement of Coefficiencies of Coupling of Oscillation 
Transformers,” was read by Dr. J. A. Fleming. This 
paper deals first with the latest pattern of instrument, 
called by the author a cymometer, designed for the 
measurement of the frequency of electric oscillations, and 
also the length of long electric waves. 

It consists of a sliding tubular condenser, formed of 
two brass tubes, separated by a thin ebonite tube, the 
outer tube being capable of sliding off the inner tube. 
Paraliel with this sliding condenser is placed an induct- 
ance coil or helix, of bare copper wire, wound on an 
ebonite tube. The outer brass tube of the sliding con- 
denser carries a collar, which in turn carries a rod with a 
crutch at the end resting upon the inductance coil. The 
circuit of the instrument is completed by a copper bar 
which joins one end of the inductance coil with the 
inner surface of the sliding condenser. When the outer 
tube of the condenser is moved by an insulating handle, 
the same motion reduces equally the capacity of the con- 
denser and the portion of the inductance coil included 
in the closed circuit. The circuit therefore consists of a 
variable capacity and inductance in series. The author 
calls the square root of the product of the capacity and 
inductance in any position the oscillation constant of 
the instrument. A scale is provided parallel with the 
inductance coil, on which is engraved the oscillation 
constant and the corresponding frequencies connected 
therewith by the formula 


n=1/27rJ/oL,. 


In addition to this, the instrument is provided with a 
vacuum tube, preferably a Neon vacuum, which is con- 
nected between the inner and outer surfaces of the 
condenser. The instrument is used in the following 
manner : — 

The copper bar is placed parallel and near to a circuit 
in which oscillations are taking place, and the handle of 
the instrument is moved, thus varying the oscillation 
constant until the vacuum tube glows most brightly. 
Under these circumstances it is known that the circuit 
of the cymometer is in resonance with that of the circuit 
being tested, and their oscillation constants are therefore 
the same, hence the scale reading gives the product of 
the capacity and inductance of the circuit being tested. 
The instrument is also provided with a rectangular wire 
circuit, the inductance of which is known. If this circuit 
is joined up with any unknown capacity, and oscillations 
set up in it, the cymometer can be v as above, to 
determine the product of capacity and inductance in the 
circnit being tested ; and the inductance being known, the 
capacity is therefore known also. Again, if we have any 
oscillation transformer, we can join up the primary and 
secondary circuits, so as to inductively oppose or aid one 
another. If we call L and N the inductance of the 
primary and secondary circuit respectively, and M their 
mutual inductance, the effective inductances L, and Le 
of the two circuits joined in the two ways are respec- 
tively given by 

L, =L+2M+N, 


Hence we have 


M= 


L,=L-2M+N. 


L, 5 and - Fy N - L, > Ty 
If, then, either L or N is separately measured, and if 
the resultant inductance of the compound circuit is mea- 


sured, we can find the coefficient of coupling VLN of the 


oscillation transformer. The inductance of any circuit 
can be ascertained for the high-frequency currents by the 
cymometer in the following manner:—The circuit to 
ke tested is joined up in series with a known capacity, 
and the rectangular circuit provided with the instru- 
ment. Two measurements are then made: (1) When the 
inductance to be tested is included in the circuit, and (2) 
when excluded from it. If the observed oscillation con- 
stants under the two conditions are called O, O,, then 
we have the following expression for the unknown in- 


ductance :—L’ = 0? =O. The instrument can also be 


used for measuring the oscillation constant or the frequency 
in an open oscillating circuit, such as that of a wireless 
telegraph aerial, and by means of it the wave-length 
which is being sent out from the aerial can be measured, 
and also the wave-length of waves being received on any 
aerial. The instrument can also be employed to analyse 
a compound oscillation taking place in a circuit and 
determine the component frequencies. It thus acts as an 
electrical equivalent of a spectroscope. 

Dr. W. Watson expressed his interest in the paper, and 
said that the cymometer, on account of its simplicity, 
would be useful for lecture pu He asked Dr. 
Fleming if he thought that any of the anomalous results 
which had been obtained in determining specific inductive 
capacity by methods involving the mutual induction 
between two circuits might be due to the fact that 
oscillations of two different frequencies were induced in 
the secondary circuit. Did a change in the coefficient of 
coupling affect the energy transmitted to a secondary 
circuit ? 

Professor A. W. Reinold said that the accuracy of the 
experiments depended upon the use of Neon caben, and 
he expressed the hope that it would soon be ible to 
obtain them easily. Referring to the fact that oscilla- 
tions in a circuit containing capacity and inductance 
induced, in a neighbouring circuit, oscillations of two 
distinct periods, he asked Dr. Fleming what it was that 
determined the energies of the two oscillations. He also 
asked how, when measuring the wave-lengths of waves 





necessarily induced in the cymometer affected the utility 
of the instrument. ¢ 
Mr, A. Campbell eaieied out that ebonite was used as 
the dielectric in the sliding condenser, and asked if there 
was any variation in the capacity with change of fre- 
quency. : 
Dr. Fleming, in reply to Dr. Watson’s question, said 
that undoubtedly errors might result in employing 
methods involving the mutual induction of two circuits 
for the determination of specific inductive capacities if 
the observer were not acquainted with the peculiarities of 
coupled circuits and high frequency oscillations. The 
general theorem involved is that if there be two circuits, 
each having inductance and capacity, and oscillations are 
set up in one circuit by disruptive discharge in the other, 
then we have a compound oscillation set up in the 
secondary circuit, which may be resolved into two fre- 
quencies, which are different from the free natural fre- 
uency of each circuit separately. The theory has been 
ully worked out by A. Oberbeck (Wied. Ann. der Physik, 
1895). Hence, if it were assumed that the resulting 
oscillation in the secondary circuit, even if it had the 
same natural period as the primary, was a single oscilla- 
tion of the same period,.an error would undoubtedly be 
made. Oberbeck has not given expressions for the respec- 
tive energies of the two oscillations, but he has shown 
that the two oscillations have different damping. The 
coefficient of coupling determines the respective energies 
of the two oscillations, but Dr. Fleming said he 
had not yet given sufficient attention to the theo- 
retical side fy the subject to be able to furnish 
expressions for the energies of the two oscillations. In 
reply to Professor Reinold, he said that if the mutual 
inductance between the aerial wire and the cymometer 
were small, as it was in the case of the instrument exhi- 
bited, then the cymometer only detected the oscillations 
which existed in the aerial. There was no creation of 
duplicate oscillations in and by the cymometer itself. 
In reply to Mr. Campbell, Dr. Fleming said that it had 
been shown by Profesfor J. J. Thomson and others that 
the variation in dielectric constant with frequency was 
very small, or even absent in the case of ebonite. That 
was the reason why ebonite was chosen for the dielectric 
tube. In the case of glass there is a large change in 
dielectric constant with frequency. As regards the com- 
mercial production of neon vacuum tubes, that subject 
was engaging his attention, and he hoped that they might 
soon be placed on the market. The beautiful process 
devised by Sir James Dewar of absorbing the common 
constituents of air by cocoanut charcoal at low tempera- 
tures enabled neon and helium to be prepared from the 
air without much trouble. 








Beician Buiast-Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of March was 33, 
while 7 furnaces were inactive at the same date. At the 
commencement of March, 1904, the corresponding posi- 
tion of the furnaces was:—In blast, 34; out of blast, 6. 
The total cf 33 representing the number of furnaces in 
blast in Belgium at the commencement of March this 
year was made up as follows :—Charleroi group, 12; Litge 
group, 15; Luxembourg group, 6. The production of 
pig in Belgium in February was 95,943 tons, as compared 
with 107,155 tons in February, 1904. The aggregate out- 
put for the two months ending February 28 of this year 
was 208,783 tons, as compared with 221,297 tons in the 
first two months of 1904. 


Frencu Rattways anp Tramways.—The length of 
railway of general interest in operation in France at the 
close of 1903 was 24,582 miles. New lines were opened in 
1904 to the extent of 160 miles, so that the length of line 
in working had been increased up to the close of 1904 to 
24,742 miles. The length of line conceded and declared 
of public utility at the close of 1904 was 27,216 miles, 
This total was made up as follows :—Definitive conces- 
sions—six great networks, 22,855 miles; secondary net- 
works, 927 miles ; industrial lines, 172 miles; State net- 
work, 1892 miles; lines declared to be of public utility, 
but not conceded, 255 miles. Eventual concessions— 
six great networks, 457 miles; secondary networks, 
28 miles; and sundry classified lines, 454 miles. As 
regards lines of local interest, the length in working at 
the close of 1904 was 4013 miles. Further concessions 
of lines of local interest were granted in 1904 to the 
extent of 301 miles; and the length of conceded line 
stood, accordingly, at the close of the year at 5206 miles. 
As regards tramways for the carriage of passengers and 
goods, the length of line in working at the close of 1904 
was 2810 miles, while the length of conceded line stocd 
at the same date at 3647 miles. As regards tramways 
for the carriage of passengers and parcels, or passengers 
only, the length of line in working at the close of 1904 
was 596 miles, while the “ of line conceded at the 
same date was 1398 miles. To there details relating to 
railways and tramways in France, it will be well to add 
a few particulars with respect to lines in French Africa. 
The length of railway of general interest in working 
in Algeria at the close of last year was 1924 miles; the 
length conceded at the same date was 2336 miles. No new 
lines of general interest were opened in Algeria in 1904, 
and no further concessions were granted. As regards 
Algerian lines of local interest, the length in working at 
the close of last year was 27 miles, and the length con- 
ceded was 101 miles. No new concessions of Algerian 
lines of local interest were granted in 1904, and no new 
lines were opened. As regards Algerian tramways, the 
length in working at the close of 1904 was 204 miles, and 
the length conceded was 269 miles. No new Algerian 
tramways were me last year, and no further corces- 
sions were granted. 
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UNSOLVED PROBLEMS IN ELECTRICAL 
ENGINEERING.* 


By Colonel Rooxes Evetyn Bett Crompton, C.B., 
M. Inst. C.E. 

Tue electrical problems which form my subject divide 
themselves into two ups: those set for us by Nature 
herself, and which chiefly concern the scientific investi- 
gator, and those which have presented the: ves to us 
engineers since we began to use electrical en for man’s 
service. The engineer is only concerned with Nature’s 
problems so far as their investigation comes into his work 
when he is called upon to provide means to protect our 
—_ from damage due to her display of her electrical 
orces. 

The problems of lightning discharges have from the 
very first interested us, and in these later days of — 
power schemes the importance of protecting our wor 
against lightning stroke has become increasingly evident. 
For a long time we thought that the damage caused by 
lightning was confined to systems of overhead conductors, 
as its effect on these was at once evident, in some cases 
by complete destruction of parts of our circuits, in others 
by the ane & ate of our insulation ; but during our recent 
developments of large power schemes, employing under- 
ground conductors to carry the energy into districts where 
the use of overhead conductors is inadmissible, the influ- 
ence of lightning discha or of earth strokes connected 
with them, on our underground systems has been un- 
doubtedly the cause of many failures and interruptions 
of service, the investigation of which forms a problem of 
the first magnitude. 

The problem has been insufficiently investigated ; but 
it appears probable that many of the mysterious perfora- 
tions of the insulation of our underground cables are 
commenced by static charges due to condenser effects 
produced on a gigantic scale in the system. 

I have been slowly gathering evidence during the last 
few years, and find that most of the engineers who have 
studied this —- are in agreement with me, that our 
present methods of detecting or guarding against the 
effects of frequent and hitherto unnoticed static dis- 
charges are altogether inadequate to protect our works, 
and that we have here presented a question of extreme 
difficulty and importance. No doubt in our temperate 
climate these effects are not so often manifested, nor are 
they so important as in the more extreme climates of 
America, or in the parts of India where I have had 
| germ experience of them. It is probable that they 

o occur in this country, and that damage to our under- 
ground systems of mains, hitherto unexplained, is due 
in many cases to these atmospheric or earth discharges ; 
but only those who, like myself, have stood in a power- 
house in the Himalayas and witnessed the almost con- 
tinual series of discha: which follow one another so 
rapidly that they resemble a continuous cannonade, are 
able to fully realise how liable our works are to me a 
link in the distribution of Nature’s gigantic electrical 
am | of power. 

During a recent conversation with Professor Elihu 
Thomson in America we discussed this question, and he 
reminded me of the undoubted fact that lightning strokes 
as they pass through the air very frequently follow one 
another over nearly if not the same identical air path. 
He seems to think—but this requires confirmation—that 
the dielectric strength of the air at this point is reduced 
or partly broken down by the passage of a powerful 
lightning stroke, which facilitates the passage of subse- 
quent strokes at the same point. Are we to conclude 
that corresponding conditions of weakened path are set 
up below the earth’s surface, and consequently affect us 
by affording paths for disruptive discharge through our 
underground mains? 

Closely allied with the investigation of these interesting 
Pe rt mee are the hitherto unexplained causes of ball 
ightning, which appear extremely difficult to understand. 
We have such consistent accounts given by truthful and 
competent observers of balls of fire moving slowly in the 
air or rolling along the ground, sometimes attended with 
slight noise or explosion, in others by violent disruptive 
effects, that we cannot refuse to believe that ball lightning 
is a reality. I am aware that it has been asserted that 
they do not really exist, but are merely persistent effects 
on the retina produced by a previous brilliant discharge ; 
but as Planté in his researches has distinctly stated that 
he was able to reproduce ball-lightning effects on a small 
scale when experimenting with direct currents of high 
electro- motive force obtained from his accumulators, 
there can be no doubt that Nature does produce these 
phenomena, for which at present we have no explanation 
to offer. 

Those of us who were at St. Louis last summer wit- 
nessed the remarkable luminosity surrounding the elec- 
trical conductors carrying currents at the extremely high 
pressure of 100,000 volts. It ap; under those condi- 
tions of electrical stress as if the air itself became 
luminous ; and I suggest that thig may throw some light 
on the phenomena of ball light:1ing. 

I cannot omit from this lecture any mention of the 
problems of terrestrial magnetism, as they certainly 
affect electrical engineering works ; but our knowledge of 
the sources of terrestrial etism and of the disturb- 
ing influences of what are known as magnetic storms is 
so vague, and the hypotheses are based on such scaht 
knowledge, that Iam compelled to touch on the matter 
very lightly. We do not know with any certainty where 
the magneto-motive force which produces the earth’s field 
originates—that is to say, whether its source is within 
the earth itself or is situated externally to it. Quite 
recently it has been definitely shown that the sun has a 


*The “James Forrest” Lecture, 1905, delivered at 
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magnetic field, for the solar corona has a very definite 
polar structure ; but even if we agree that the sun is, like 
the earth, a gigantic dynamo, the magnetic effects in both 
cases being possibly due to their rotation on their axes, 
the etic moment of the sun must be far too small to 
enable it to be of itself the cause of the earth’s magnetism. 

There appear to be three hypotheses of the cause of 
terrestrial magnetism, the first being that the crust of the 
earth has at some time, probably shortly after solidifica- 
tion, become a permanent magnet owing to the circulation 
of electric currents which possibly may have been pro- 
duced by thermal causes. The second being that the cause 
was originally, and may still be, connected with the 
earth’s rotation, which has gradually accumulated its 
magnetic field much as is the case with an ordinary self- 
exciting dynamo. The third hypothesis being that the 
sun itself is the power-station for the whole solar system, 
and that each of the planets is merely a distributing 
station for the energy generated in the sun. It can, how- 
ever, be shown that the direct magnetic effect of the 
external field produced by the sun must be small, although 
we know that changes taking place in the sun are un- 
questionably associated with the appearance of the mag- 
netic storms which are of such importance to the navigator 
and the telegraphist. ’ 

The problem is undoubtedly unsolved, but great light 
may be thrown on it if the magnetic oa of the in- 
habited portions of the globe, and especially those near 
the Polar regions, could be completed. If we con- 
sider the earth approximately represented as a magnet, 
with North and uth Poles, the lines through the 
equatorial zone of the earth must be directed towards 
the poles, and recurve back from the polar areas to 
complete their magnetic circuit across the equator ; but 
we oon reason to believe that the earth’s magnetic 
field is not symmetrical. I think that we in England 
may congratulate ourselves on the excellent work of our 
magnetic observatories at Kew and elsewhere in observ- 
ing and recording variations of the earth’s magnetic field 
over a period of years quite unbroken until the observa- 
tions were imterru ro the stray magnetic field caused 
by neighbouring electric tramways. A new observatory 
is now in course of construction near the border, on the 
Duke of Buccleuch’s estate, at which this valuable series 
of observations will be continued without risk of future 
interruption. You all know that the magnetometer ob- 
servations are self-recorded on a paper strip ; as Maxwell 
says, “‘On that ag tye | paper the never-resting heart 
of the earth traces in te phic symbols the record of 
its pulsations, and the slow but mighty work of the 
changes which warn us not to suppose that the inner his- 
tory of our planet is ended.” Surely from this long re- 
cord, and from corresponding records that are being 
carried on in other parts of the globe, materials will be 
supplied to us to answer partly or wholly the problem 
which I have just put before you. 

Another problem which is only now commencing to 
pass outside the domain of the physicist into that of the 
engineer is that of the etheric transmission of power. 
The development of electric-wave telegraphy is an ex- 
cellent instance of the various stages of the solving of an 
electrical problem. In this case Maxwell and Hertz 
settled the first stage and formulated the laws of the 
transmission of etheric waves. Branly supplied an im- 
portant clement when he invented the coherer. Mar- 
coni’s enthusiasm, skill, and perseverance, aided by 
Fleming and other numerous competent co-workers, have 
carried the third stage to its present development. 

We may consider that the etheric transmission of 
signals up to a given distance, and notably for the pur- 
poses of signalling to and between ships at sea, is practi- 
cally be en ip although there are many secondary problems 
arising out of it. No doubt the first and most important 
of these is the production of wave- trains sufficiently 
powerful and of the right character to yield the best 
results. Fleming has, particularly devoted himself to 
this subject, and the’value of his inventions has been fully 
acknowledged by Marconi. 

Taking the economical question first. Fleming has 
shown that in all probability the method that we have 
arrived at, at our present stage of development, to 
communicate waves to the ether by the oscillating dis- 
charge of condensers only extends over probably about 
1 per cent. of the time available; in fact, that we only 
have a series of intermittent waves with long vacant 
8 intervening. What we require is a better method 
of originating a continuous train of waves rather than 
these intermittent ones; and here we can formulate our 
problem, which may be solved by the mechanical engi- 
neer or probably by the electro-chemical engineer. None 
of us has as yet succeeded in constructing an alternator 
with a frequency approaching 1,000,000 per second ; but 
who can say that recent developments in extremely high- 
speed turbo-generators of the De Laval — may not 
furnish us with a good start in obtaining such frequency 
by mechanical means? Again, turning to the possibilities 
within reach of the electro-chemist, very promising 
attempts have already been made by Lodge and others 
to produce electrical oscillations from condensers ch 
by a Cooper Hewitt mercury vapour lamp. Duddell has 
shown by his investigation of the singing arc that herein 
lies a method of producing a continuous series of dis- 
charges, although-in this case the frequency obtained is 
not sufficient for our purpose. At any rate, the solution 
of this problem of contimuous operation by means of 
Hertzian waves appears to be extremely hopeful, and, at 
any rate, it is one of first importance. 

One problem connected with etheric wave telegraphy 





requires mention, although I believe it has been already 
nearly, if not completely, solved by Fleming. I refer to | 
the noise caused the signalling spark used in wireless 
telegraphy, especially on board ship. The loud cracking 
disc e of this spark has the two-fold disadvantage of | 


being a nuisance to anyone in the neighbourhood of the 
epenetns, nee of entirely defeating secrecy, as the nies- 
sage can read by anyone conversant with the Morse 
alphabet. Fleming has caused the discharge to be pro. 
duced in cast-iron vessels filled with nitrogen or carb: nic 
acid under pressure, and by this means has practically 
succeeded in silencing the spark, even when large pow ers 
are employed. 

As to the etheric transmission of power on a large 
scale, as foreshadowed by Tesla, it is difficult to speak 
with any certainty or even hopefulness. It is evident 
that the co uences which would follow on the etheric 
transmission of considerable amounts of power would be 
so startling, from every point of view, that they would 
revolutionise our ideas socially and politically, and would 
profoundly affect all our present conditions of life. 

I now come to the second group of problems connected 
with the development of electrical machinery in the form 
that it is now taking, and with which I have personally 
been most in contact during the past 25 years. It is 
30 years since we were introduced to the dynamo. 
Weowe to Faraday, Paccinotti, Varley, Wheatstone, and 
Siemens, the early stages of dynamo development. ‘To 
those who produced our present materials, the permeable 
iron and steel we use for our magnet cores, the electro 
lytic copper we use for our conductors, we owe the second 
stage. e have since passed through a long series of 
developments of design, at first determined experi- 
mentally, and afterwards modified by practical use, 
The progress of our design has been marked by constant 
alteration following on new discoveries of systems of 
generating and utilising electrical energy ; but throughout 
the considerable changes of the many systems that have 
been tested and which still survive, I find that under- 
lying the whole of our progress up to the present we 
meet with the one mean group of problems which form 
the central feature of all our designs—those relating to 
the design and construction of the most efficient magnetic 
field, and which for convenience I hereafter call the pro- 
blem ‘of ‘‘ core and coil.” 

The electro-magnet bears the same relation to electrical 
machinery that the cylinder, piston, and crank r to 
the steam-engine. Wherever we wish to translate 
mechanical into electrical energy, or electrical back into 
mechanical energy, we are compelled to use the ‘‘ core and 
coil ;” and I hope you will bear with me if I spend some of 
your time in | ah een how much we may yet develop 
our future knowledge of this important matter. 

Take the core first. Although in a few instances—in 
fact, only for measuring purposes—we use coreless electro- 
magnetic devices, in most cases we find it necessary that 
a considerable part of the path of the magnetic field 
should lie within the metal which possesses the highest 
permeability for magnetic lines of force. This, up to the 
present, has confined us to iron in its purest form, which, 
when cast or produced by methods where it has been at 
one time in a molten condition, the engineers have pre- 
ferred to call steel. In the early days of Faraday and 
those who followed him it was observed that the best 
results were obtained when pure forge iron, such as that 
obtained from Swedish bars, was used for our magnet 
cores ; but later on, in order to cheapen and facilitate 
construction, we commenced using cores which could be 
cast into the desired form. So long as these were of cast 
iron, the permeability was low, and results therefore poor. 
Later on the steel-founder was able to make for us castings 
of high permeability ; but when we began to develop the 
use of alternating machinery, or whenever the cores 
were subjected to alternating electrical stresses, we met 
with the difficulty that eddy currents were set up within 
the cores, followed by heating, and in addition we ob- 
served for the first time the losses due to hysteresis. When 
we first formulated our requirements for core material, 
they were exceedingly simple. We only stipulated that 
it must be permeable, easily cast, forged, or worked into 
the shapes in which we required to use it, of sufficient 
mechanical strength, and easily cut or shaped up by 
machine tools. These requirements were easily met by 
the addition of small percentages of nickel and aluminium, 
as the use of these alloys produced cores with extreme 

rmeability ; but when, as I have just mentioned, it 

me of extreme importance to minimise eddy currents, 
we found it necessary to mechanically subdivide our 
cores either by slotting or sawing the solid castings or hy 
forming our magnet arms of thin wrought-iron plates, 
which are held in position by being cast into cast-iron or 
cast-steel yokes. But at this stage we encountered an 
annoying difficulty, which still exists, and has been the 
cause of much disappointment and loss to steel-founders 
and dynamo-builders. I refer to the difficulty in produc- 
ing steel castings for magnets, yokes, and frames suffi- 
ciently free from blow-holes or porosity to ensure that the 
magnet-core portions are of equal density of mass, and 
therefore of sufficiently equal magnetic moment. _ 

This porosity of steel castings will continue to exist so 
long as they are poured from steel or ingot iron compara- 
tively free cen carbon, silicon, and other materials which 
are present in cast iron, and thereby lower its melting- 
point. The purer material is so viscous that it does not 
run smoothly into our moulds, and consequently entra} 
the gases to form the blow-holes and irregularity of muss 
that I complain of. This difficulty is a real one, and may 
possibly be met by further development of Barrett's (is- 
covery that the addition of silicon in suitable proportions 
to cast iron renders the whole very fusible, so that cou- 
plicated and difficult castings free from porosity can 'e 
made from it; but, in addition, he has shown that we 
have the great gain from it of reduced hysteres's. 
It is probable that the silicon acts by reducing ‘© 
combined carbon that is in the iron in the form of carbi 
so that the pure iron is left with a structural format 


‘calculated to give high permeability as it will be in 


form of a sponge or network, which will give great freed 
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for molecular movement ; moreover, at first sight we might 
think that such pure iron would have the disadvantage of 
reducing resistivity, which would facilitate the formation 
of eddy currents; yetin practice this is not so, as although 
the iron has lessened resistivity, the cross-section of 
the filaments of the pure iron sponge are small, and 
therefore the mass as a whole has considerable resistance 
to these eddy currents. Barrett’s discoveries therefore 
point in the direction from which we may hope to obtain 
considerable improvement in our magnet cores. We may 
therefore reformulate our requirements for these cores 
as follows: —Maximum of homogeneity, permeability, 
low hysteretic coefficient, high resistance as @ mass to 
eddy currents; of course, all these combined with suf- 
ficient mechanical strength to resist the mechanical 
stresses due to centrifugal forces when the core forms 
part of the revolving mass, or to the stresses set up by 
magnetic attraction when the core forms part of the frame 
of a stator or magnetic ring of large dimensions. In the 
other class of cores, particularly those subjected to alter- 
nating electrical stresses, such as the cores of transformers, 
we cannot hope to obtain sufficient freedom from the 
losses due to eddy currents by means other than minute 
subdivision—that is to say, by lamination, or in some 
cases by forming the cores of a bundle of individual 
wires. Great progress has been made in the pro- 
duction of such laminated material, and a great part 
of our constructive work lies in the organisation of 
the labour necessary to fit together the large number 
of sheets or stampings which go to form this class 
of cores. Where such cores are used for revolving 
armatures, we meet with the secondary problem of secur- 
ing satisfactory balance of the rotating mass, and it is 
not easy to obtain this, as any turning or cutting process 
applied to the edges of the thin sheets has a tendency to 
bring them into electrical conducting contact at the 

and ends, facilitating the eddy currents. The same diffi- 
culties occur in the smoothing out of the tunnels or slots of 
our armatures, and a satisfactory means of carrying this 
out cheaply and efficiently has yet to be found. 

Although I am prevented by time from discussing this 
great core question as fully as I could wish, I cannot 
close it without referring to the interesting discoveries of 
Dr. Heusler of magnetic non-iron alloys. Dr. Hadfield 
has produced for Dr. Fleming rings formed of an alloy 
of aluminium, copper, and maganese, which is nearly as 
magnetic as a low grade of cast iron, although it contains 
no iron at all. It is possible that the whole secret of 
magnetism is locked up in these rings ; at any rate, the 
discovery is of extreme importance, and may have wide- 
reaching influences on the question of our cores. 

From the first we found that the most convenient 
method of forming our existing coil or helix was by wind- 
ing up into a coil on the core itself, or on a separate 
frame slip on to it, copper wire of circular cross- 
section and covered with a fibrous insulating material, 
such as cotton or silk thread. This method of coil- 
winding has held up to the present date, chiefly on account 
of its convenience and of the very perfect and economical 
methods of covering the wire with silk and cotton thread, 
or in some cases with spiral paper strip, which have been 
from time to time introduced ; but in all these cases the 
mass of the wound coil is largely made up of insulating 
material, and on account of the circular section of the 
copper itself there is much wasted space. Moreover, on 
account of the low heat conductivity of the mass of 
insulation and the waste spaces entrapping air, the heat- 
conducting properties of the coil as a whole are very low. 
The recent series of experiments that have been carried 
out for the Standards Committee by the National Physical 
Laboratory have shown very clearly that with coils of 
this class the temperature at the hottest part of the coil 
is frequently 35 deg. Fahr. in excess of its mean tem- 
perature ; and as in this case the maximum temperature 
of the coil is the governing factor, it is evident that if 
we can so increase the heat conductivity so as to mate- 
rially reduce this difference between the maximum and 
the mean temperatures, so can we improve the coil both 
in the cost of its production and in its economical 
working. : 

Winding is done in three ways :—The first with round 
wire wound with the wires of one layer substantially over 
the wires of the layer beneath. The second is also a usual 
form, and allows of a more solidly wound coil—i.e., 
when the ends of the winding are stepped back, the 
succeeding layers fitting in to some extent, between 
the depressions of the previous layer. But the third 
case constitutes an ideal winding of a coil to produce 
the same strength of magnetic field, and to give suffi- 
cient cooling surface to get rid of the heat, but using 
less copper, and having greater heat conductivity on 
account of the continuity of the copper from the inside 
to the outside of the coil. This ideal winding consists 
of thin copper strip wound on its edge into correct posi- 
tion by suitable machinery, each turn being insulated 
from the adjacent turn by a thin film of insulating mate- 
rial applied to it at the time it is being wound. This 
idea! form of coil-winding has already been occasionally 
used in practice for the larger coils required for certain 
transformers, and for the magnets of large generators and 
motors ; and it will be seen that we gain greatly in re- 
ducing the bulk of the winding, weight and cost of copper ; 
and as the magnet arms are shorter, we gain greatly in 
the ize and cost of the framework of the machine ; but in 
order to apply it generally to the smaller class of appa- 
ratus we still require a combination of rolling, winding, 
and insulating machinery which will take the roug 
copper stripand at one operation reduce it to the correct 
cross-section, wind it into place, and apply the coating 
of insulating material. 

And it is the constructional problem which I here set 
and formulate for your consideration. 

We now come to insulating problems. As I have 


already said, up to the present we have been content 
with the older method of fibrous insulation, sometimes 
untreated, but in other cases impregnated with an insu- 
lating varnish or enamel. In order to render our coils 
non-hygroscopic, so that we can maintain sufficient insu- 
lation in moist atmosphere, we have already introduced 
vacuum machinery to remove the moisture after they 
are wound, and afterwards we inject our waterproofing 
and insulating varnishes under pressure, to fill up as far 
as possible the interstices, at all events, in the outer 
layers of winding ; at the same time we slightly increase 
the heat-conducting qualities of the coil asa mass. But, 
unfortunately, it is difficult by such impregnation to 
make the coils waterproof to a satisfactory extent; for the 
fact that when these coils are at work they are alternately 
heated and cooled of itself tends to aid the re-entrance 
of moisture, at all events in this climate. , 

Quite recently in connection with this winding question 
another difficulty has been observed by Highfield and 
others—i.e., the formation of ozone, and, finally, of nitric 
acid inside the coils, which has in many cases destroyed 
the fibrous material used for insulation. All this points 
to the desirability of dispensing with fibrous material, 
and of replacing it by an insulating material which will 
have sufficient dielectric strength, will stand the action of 
nitric acid, and facilitate heat conductivity. A good deal 
has been recently done in this direction, and notable ad- 
vances have been made towards increasing the tempera- 
ture up to which such insulating compounds can be 
worked without notable decrease of their dielectric 
strength ; so that although a few years ago we considered 
a temperature of 100 deg. Cent., or 212 deg. Fahr., as quite 
the outside temperature at which coils could be satisfac- 
torily worked for lengthened periods, we are now slowly 
coming to the opinion that it is desirable that we should 
work them at far higher temperatures. It seems, too, 
quite reasonable to hope that our chemists will furnish us 
with suitable insulating materials for impregnation, or 
coating our conductors, which will stand continuously tem- 
"owned up to at least 200 deg. Cent., or 390 deg. Fahr. 

f we are successful in obtaining the two requirements 
which I have mentioned—viz., the reduction in the sizes 
of our coils, by means of the last form of winding I men- 
tioned, and the utilisation of the higher temperatures at 
which we can work them without endangering the durabi- 
lity of our plant—we shall benefit greatly, both constructors 
and users, by reducing the bulk, weight, and cost of our 
machinery without in any way impairing its efficiency. 

The recent introduction of high-s turbo-generators 
has called attention to the difficulties of designing both 
the cores and the winding of the revolving fields so that 
they can successfully withstand the severe mechanical 
stresses to which they are exposed at these extreme speeds. 
Much ingenuity has already been exercised in attempting 
to reconcile the antagonistic requirements of great mecha- 
nical strength to resist centrifugal forces combined with 
minute subdivision of the core to prevent a free path for 
the eddy currents. It will be seen that here the difficulties 
of the designer are very great, and the problem of over- 
coming them is yet in its early stages. 

Although we are all agreed that the development of 
electrical storage is desirable from every point of view, 
we engineers are still divided into two camps—those who 
believe in storage in its present stage of development, 
and those who hold the contrary opinion—that until we 
have at command a form of electrical storage differing 
widely from that furnished by the lead-couple accumu- 
lator of Planté, we had better Lae storage severely alone, 
and trust to careful design and the paralleling of our 
generating apparatus or to similar precautions to obtain 
sufficient regularity of supply to our users. 

I have from the first held strongly to the former view, 
as I have all along considered that in the lead-couple 
accumulator we have a most valuable means of obtaining 
sufficient storage for our purposes, and that we had far 
better address our energies to encouraging the develop- 
ment and improved manufacture of the storage that 
we have, than sit with our hands before us awaiting the 
invention of something which, after all, we may never 
obtain. 

It may surprise many of you to hear how great have 
been the improvements in the lead-couple accumulator 
during the fifteen years or so that it has been in practical 
use. These developments have been steady, continuous, 
and have been very lately discussed ; but the fact remains 
that the accumulator, as we now have it, has taken rank 
as a part of our electrical plant which is well understood, 
and from the use of which many of us are obtaining great 
economical benefit. 

The causes of this improvement are two-fold. Our 
early troubles arose partly from difficulties in the manu- 
facture of the plates in the aocumulator cells; means 
were adop to hasten the formation of these plates 
during their manufacture, for which we paid somewhat 
dearly by their shortened life. Another and very impor- 
tant cause of our early troubles was that for a long time 
we continued to use the cells ‘themselves as a means of 
regulating our electrical pressures. This introduced con- 
ditions extremely unfavourable to the regulating cells of 
our batteries of accumulators; but since, owing to the 
discoveries of Chamen, Highfield, and others, we have 
obtained a by means of automatic motor gene- 
rators, to which the name of boosters has been generally 
given ; this difficulty has been largely removed, so that 
the life of a battery is no longer confined to the short 
life of its regulating cells, but is that of the life of the 
whole mass of cells that are all working under equal 
conditions. 

The heavy cost of upkeep of the early accumulators 
was due to the fact that the active material on which 
storage capacity depends became detached from the 
plates and fell to the bottom of the cells in the form of 








an inert mud, which required to be removed at frequent 





intervals of time, and was a great source of loss and 
annoyance. 

The value of recent improvements may be gauged by 
the fact that the formation of deposit in the bottom of 
the cells from this detached active material has been re- 
duced to one-quarter of its quantity during the last five 
years, and we may safely say that the deterioration and 
cost of upkeep of these accumulators have been reduced 
in the same proportion. 

These improvements have been noticed by those who 
have closely studied this question, and have been followed 
by a great increase in the use of storage, especially 
where the demand on the electrical energy has been in- 
termittent, or has been confined to short hours, such as 
in towns or vill where the demand up to the present 
has been sainokaie for domestic purposes during hours 
when artificial light is required. At present, therefore, my 
view is that we can design far the most economical plant 
for supplying electrical energy for these cases by combin- 
ing the most economical generating plant that we know 
of, which is the combination of the internal-combustion 
engine with a suction gas-plant worked for long hours, 
and thereby charging storage sufficient to deal with the 
bulk of the load, but supplying the short hours of peak 
load from steam-plant specially designed to work for 
short hours at a maximum efficiency. 

The storage problem, which has been insufficiently 
developed, but to which much attention is now being 
directed, is that of portable songs. € require a box 
of power, as it was first termed by Lord Kelvin when 
the Faure accumulator was brought over to this country. 
I must remind you that Lord Kelvin was not alone in 
thinking that we had already within our reach the means 
of storing considerable amounts of power in boxes of 
reasonable size and weight, which could be transported 
from the point at which they were charged to the point 
at which the power was to be utilised. After long years 
of disappointing delay we do see this realised in the very 
considerable number of private carriages driven by 
electrical means which now run in the streets of 
London and Paris. 

Here again we have been told that the lead-couple 
accumulator is hopeless, and that we must wait for some- 
thing lighter and stronger, such as Edison has been work- 
ing on for some years t; but again practice has shown 
that we are far from obtaining anything to take the place 
of the lead-couple ; and if we are to argue from the pro- 
gress that I have already indicated as already having 
taken place in the fixed Leitanien we use in connection 
with our distribution systems, it is reasonable to suppose 
that similar Ly: py will be made in the portable accu- 
mulators, and that a few years hence we shall see great 
developments. It is probable that these developments 
will rather take the form of a better organisation of 
methods of using, of obtaining facilities for recharging 
and repairing the accumulators we already have ; but this 
is more the province of the commercial organiser than of 
the engineer himself. 

It is quite certain that an enormous impulse will be 
given to the production of electrically-driven vehicles 
when the boxes of accumulators and the means of charg- 
ing them are sufficiently standardised. I am glad to say 
that the matter has been already taken up by the 
Standards Committee, which is supported by this Insti- 
seat, se in this respect the outlook is distinctly 

opeful. 

The railway problem, which is of the highest interest 
and importance to my audience, would occupy not one 
but a series of lectures. I must confine my remarks to 
pointing out that one solution of the problem seems 
already within our reach—namely, that cf the utilisation 
of single-phase alternating currents for long-distance 
transmission, which only requires two insulated wires and 
two contacts, The engineering and mechanical secondary 
problems still unsolved are easy ones. We have the 
choice between the type of series motors as made by 
Finzi in Italy, and that of the Winter and Eichberg com- 
pensated repulrion motors made by the Allgemeine Com- 
pany. The difference between these two types lies prin- 
ci 5 boy the size of the transforming apparatus, which 
must be carried on the train. In the first instance, this 
must be equal in capacity to the total output of the motor 
equipment, whereas with the repulsion motor the trans- 
former need only have a capacity of one-tenth the rated 
capacity of the motors. Our future choice lies between 
these two, or similar systems or modifications of them. 

As regards the im of the third rail, its difficult 
and dangers, and of substituting the overhead wor 
necessary for these single-phase motors, it is a mere 
draughtsman’s question, and is quite certain to be satis- 
factorily dealt with. I think we can even now answer 
two questions. The first is:—Can electric traction 
supersede the present steam hanlage at the schedule 
8 s which are at present in use on our railways? To 
this question we electrical men say that, although there 
are many secondary problems arising out of it, they are 
all easily solvable, and we have no doubt whatever that 
we can answer the question in the affirmative. The 
second railway question is:—Can we, by the introduc- 
tion of electric haulage, raise to a notable degree the 
present schedule s s, and from this cause alone be- 
come very formidable competitors to long-distance steam- 
haulage? Although there are many electrical engineers 
who would answer this question in the affirmative with 
as much confidence as they answer the first one, yet per- 
sonally I am not quite so sure. I see that, spaenel by 
our electrical competition, the designers of the steam loco- 
motive are likely to make further efforts ; and I feel sure 
that if we electrical men can work to schedule speeds of 
100 miles an hour, the steam locomotive can also be im- 
proved so as to work at the same speed with equal safety. 

As to long-distance goods traffic, I do not think we are 
likely to attack this problem for years to come. None of 
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the engineers whom I bave met, either in muaiene or’ sens es 
1 | the light isrich in yellow rays, with theo 


America, seem to think that electricity is ever likely to 
replace steam for this work; of course, I mean in our 
present knowledge of the generation and supply of elec- 
trical energy. 

Oar railway problems would be greatly assisted by the 
solution of another mechanical problem closely connected 
with it, or with the driving of any machinery, such as 
rolling-mills, where the starting torque is very great and 
very variable, whereas the source of energy for driving 
is constant. You are all familiar with the attempts to 
deal with this matter mechanically on the motor-car or 
motor-omnibus by the change-s gear; but I believe 
and hope that the real solution is an electrical one. Ward 
Leonard has worked it out by the introduction of a 
motor-dynamo having a variable field; but up to the 
present all the devices have been heavy and costly ; still, 
the problem of producing by electrical means a change of 
speed and torque gear will be of the utmost value in 
aiding the work of the mechanical engineer, whether in 
railway works, rolling-mills, cranes, hoists, or in the 
propelling mechanism of the steam, petrol, or electrical 
vehicles which are now beginning to be used so largely on 
our roads. 

Probably the branch of electrical engineering which has 
already made its greatest advances has been that of 
perfecting our measuring-instruments. This is a matter 
on which I could dwell with loving interest, but time 
prevents me from dwelling on it at any length. The 
instruments that we have already at command for measur- 
ing direct currents are already so accurate and so low- 
priced that they are commencing to be used for many 
purposes quite outside the field of electrical engineering 
proper. By combining them either with a thermal —. 
such as copper-constantan, iron-constantan, or with a 
platinum-rhodium or similar alloys, they become the most 
accurate and convenient methods of measuring tempera- 
tures, from the minute changes necessary in measuring lunar 
radiation, up to extremely high temperatures close to the 
melting-point of platinum. The standard methods of 
checking these coil instruments by means of the potentio- 
meter are already very perfect, but when we come to the 
measuring of alternating energy, although the instru- 
ments for measuring separately the current and pressures 
are satisfactory, yet no completely satisfactory method 
at all approaching the accuracy and simplicity of the 
direct-current methods for measuring power are as yet 
available in this case. This is due to the difficulty of 
measuring current and pressure simultaneously and under 
such conditions that no corrections have to be made for 
the difference in phase between the two, wherein lies the 
all-important power-factor. Probably the solution of this 
problem lies in the further perfecting and simplification 
of electrostatic means of measuring alternating pressures. 
Much is to be hoped for from the further development of 
re beautiful spherical electrostatic instruments devised by 

rice. 

The problems of the further utilisation of electrical 
energy for the purposes of our daily life are of extreme 
interest. The first strong impetus given to the discovery 
of improved means of generating electricity arose from 
the desire for electric light. First came the arc light, 
followed by the incandescent a and both have been 
perfected up to a certain point. By the invention of the 
enclosed arc we have greatly reduced the cost of labour of 
recarboning our lamps, and have so far increased their 
utility-by perfecting smaller details of manufacture ; and 
the carbon filaments of our smaller lamps have also 
reached better efficiency and regularity of light-giving 
power than was at first the case. Still, as at present 
produced, they fall short of what is desired in point of 
efficiency ; but there is, nevertheless, room for hope and 
material benefit in this respect. For years past many 
minds have been attempting to solve the problem of 
obtaining increased light from an incandescent filament 
or wire. The successive appearance of the Nernst, the 
Auer Von Welsbach, the osmium, and, finally, the 
tantalum lamp, indicate the more or less successful efforts 
that have been made, and which seem likely to yield 
satisfactory results. 

The development of this tantalum lamp has been a 
striking instance of the way a problem of this kind ought 
to be attacked. ‘The search for a suitable wire was set 
about in a thoroughly systematic manner. Tantalum was 
tried as it was one of a group of metals that from their 
known atomic values would be likely to give the 
desired results. It was then hardly known in its metallic 
form, so that during the search it was necessary to devise 
means for obtaining it in sufficient quantity, to draw and 
toughen the wire, and to mount it in a suitable manner. 
The result has been a lamp which, although not perfect, 
does yield many of the results that were expected from 
it; and the inquiry will very probably lead to notable 
additions to our knowledge of this part of the lighting 
problem. 

Quite recently we have witnessed the introduction of 
lamps yielding strange coloured lights, on the one hand 
the blue of the Cooper-Hewitt mercury vapour lamp, 
and at the other end of the scale the orange flame carbon 
arc lamp. An investigation into this question of the 
colours which are best suited to obtain clear visual defini- 
tion by artificial light is sorely needed. Such an investi- 

tion was —_ ten years ago by Langley in America, 

londel in France, and by Barr and Phillips in this 
country; but of late years little further has been heard 
on this extremely important subject. The revival or re- 
introduction of these modern lamps shows that the pro- 
blem is an important one. More than 12 years ago 
Langley defined the brightness of light as the intensity 
of retinal absorption, and probably this is what most of 
us believe it to be. He pointed out that the effect of 
lights of different colour on the retina varied with the in- 
dividuals and with the age of individuals, so that the 





greatest visualintensity is obtained with youngermen when 

Ider men when the 
light is richer in the green and violet. Now that we 
have at command electric lamps that can give us colours 
of both kinds, 1t will be interesting to notice how far 
Langley’s ideas are corroborated now that we have such 
full opportunities for investigating them on a larger 
scale. We are told that the Cooper-Hewitt lamp gives 
excellent definition and does not fatigue the eye when 
exposed to the trying work of reading fine scales, or 
wherever high definition is of first on and has 
to be obtained by the aid of artificial light. 

Whilst on the lighting question I wish to mention a 
matter which has interested me, although it can only in- 
directly be called an electrical problem. Years ago I 
was fortunate enough to observe the following pheno- 
menon. Whilst in a carefully closed tent with double 
top, and walls thick enough to exclude the faintest ray 
of the Indian sun, I, in the course of a severe thun- 
derstorm, was able to distinguish minute details of 
the outside scenery by the walls being rendered practi- 
cally transparent by intense flashes of lightning. Per- 
sonally, I have no doubt of this; but the phenomenon 
po ge ane inexplicable, until it was suggested to me that 
the lightning flashes were so rich in violet short wave- 
length rays of low refrangibility that they were able to 
render transparent all substances which owe their see 
to the centrifugal refraction of the white or yellowis 
ray of sunlight. As in the Cooper-Hewitt lamp we are 
now able to command rays of the right colour by con- 
densing a beam of this blue light, we may hope to render 
transparent many vegetable substances, such as wood and 
similar materials, which have hitherto been considered 
completely opaque to ordinary vision. 

A problem of real moment to both suppliers and users 
of electrical energy would be the discovery of a direct 
method of producing artificial cold by electrical means. 
Té we had a ready means of producing artificial cold so 
as to obtain cold storage in our larders and so preserve 
our perishable foods, vegetables, and fruits, it would 
obviously greatly add to the pleasure of our lives and to 
the economy of our housekeeping. Of course, we can 
now produce artificial cold by connecting an air-com- 
pressor to be driven by an electric motor, and by expand- 
ing the air into the cold-storage chamber; but the method 
is costly and cumbrous. Probably something may be 
done by a well-designed high-speed air-compressor, but 
the real solution we are looking forward te is a direct 
method of producing cold from the electrical energy in 
our supply mains; and this probably is a problem for the 
electro chemist, as we may conceive the apparatus taking 
the form of a battery abstracting heat from the sur- 
rounding air. 

The use of electricity for cleaning purposes has been 
considerably developed during the last year or two, as we 
are familiar with the vacuum cleaning apparatus, which 
in most cases is driven by an electric motor ; but it ought 
to be within the power of the designer of electrical 
novelties to produce electrical cleaning apparatus of a 
simpler character which would be within the reach of all 
of us who have the electrical supply in our houses. 

The recent experiments of ge in dispersing fog and 
collecting dust by communicating static charges to the 
atmosphere containing such particles deserves mention 
as worthy of further development. 

The application of electricity to these domestic pur- 

8 wit have the secondary effect of increasing the day 
oad of our lighting companies, and will react by reducing 
the cost of electricity, not only for these purposes, but for 
heating and for lighting, hence the importance of the 
problems involved. 

A few years ago, when in India, the problem was put 
to me of pulling punkahs by electricity. Although I said 
it was a simple one, I was challenged to make it good. 
Since that time the problem has nearly reached complete 
solution. Many secondary ones arose out of it, not the 
least being that as the slow-speed fans used were placed 
immediately overhead in living rooms and bedrooms, it 
was quite impossible to adopt any means of oiling on 
account of the danger of the oil dripping. The wonder- 
ful perfection recently obtained in ball-bearings and in the 
mechanical winding of armatures has enabled this prob- 
lem to advance very closely to perfect solution ; at any 
rate, Iam told that since the introduction of the elec- 
trical fan, life in Calcutta during the hot weather has 
become far more tolerable than heretofore. 

_ Time will not permit me to Ie pr at any length on the 
interesting subject of electrical heating. At first our 
attention was directed to means by which our electrical 
energy could be used for the production of low tempera- 
tures, such as radiators for heating our rooms, boilin 
water, peating ovens and similar domestic uses; an 
although the demand for this class of apparatus has, 
sy to the present, not been great, owing to the cost 
of the energy being in most cases still too high, yet 
steady progress has been made, and in certain towns 
its use has been extended in a very encouragin 
manner ; but there is another use for electric heating, os | 


that is, the production of much higher temperatures, such | h 


as those required by the chemist and metallurgist. The 
importance to the mechanical engineer, chemist, or 
physicist of being abie to maintain in quite small fur- 
naces extreme regularity of high temperature for very 
long periods of time cannot be over-estimated ; and this 
roblem is already satisfactorily solved. But when we 
eal with electrical furnaces on the larger scale, I may 
point out that when Keller read his paper on ‘“‘Elec- 
trical Metallurgy” before the Iron nk | Steel Insti- 
tute in 1903, the possibility of electric smelting taking the 
place of heating direct by fuel was received with much 
incredulity. Since that time so much attention has 
been given to the matter that this problem has already 
been successfully grappled with, and appreciable advances 





have been made in the practical —— of electrical 
smelting. De Laval, Ross, and others have arrived at 
very concordant results, and already the Heroult furnace 
for the production of steel from scrap iron has been carried 
out on a commercial scale in France and in Sweden, and 
in both cases we are told that the high quality of steel thus 
obtained shows that the process is already a commer:ial 
success, and may be of Caagelag age to those countries 
that water-power, so that this direct process of 
electric smelting may be readily developed. 

In discussing the past and future problems of the core 
and coil, on which so much of the efficiency of our gene- 
rating, transforming, and utilising apparatus depends; 
again, in discussing the problems of storage, of the elec. 
trical driving of our railways, and of the further utilisa- 
tion of electrical energy for the needs of our daily life, I 
have been more struck with the extreme difficulty I feel 
in confining myself to matters which have been hitherto 
considered strictly electrical ones. I am sure all my 
brother-engineers will feel with me that the necessities of 
our profession compel us to take up and study the far wider 
field of knowledge of general engineering. The power- 
engineer is called upon—at all events, in this country—to 
deal with the problems of fuel and water-supply, the use 
of steam, or the internal-combustion engine, and the 
whole range of subjects connected with the properties 
and strength of materials, and of the methods of manipn- 
lating them, which to many are considered purely the 
province of the mechanical engineer. We claim that 
already we have profoundly influenced that profession, 
Our requirements loss already modified the boilers, have 
practically given to the world the modern high-speed 
steam-engine, the steam-turbine, and have been a pre. 
dominating influence in developing the internal-combus- 
tion engine. For instance, in the work we are now carry- 
ing on in standardising the electrical apparatus we use, so 
as to facilitate the manufacture and interchangeability 
of parts, we find electrical requirements are already so 
predominant that they greatly influence the requirements 
of other uses of mechanical apparatus. 

Finally, I believe the greatest problem of all, and the 
one which will have the most profound influence on the 
well-being of our fellows, is the satisfactory development 
of our power schemes by which we hope to send the 
population back to the land. Power-distribution schemes 
of various degrees of magnitude have already been started 
in many countries. In those where water-power was 
available they have made considerable progress; but in 
this country, where we have to look to the generation of 
our power from fuel, the series of problems involved are 
of the highest interest, are extremely hopeful of speedy 
solution, and the social consequences tiat will follow on 
them are likely to be so important to the health and 
better development of our race that they deserve the most 
careful consideration of our best men. 

We already see that the necessity for bringing our work- 
ing population into huge factories, so that they may work 
within the range of power allowed by revolving shafting, 
is already at an end ; that nearly all power can be sup- 
plied through electric motors, and therefore the factory 
units themselves can be small, spaced more widely apart, 
and many classes of manufacturing processes can be car- 
ried out most perfectly in the worker’s own home aided 
by the other members of his family. 

Already in Switzerland, France, and Germany trades 
are being profitably carried on under conditions very 
closely approaching those that have been foreshadowed 
to us by the promoters of garden cities. A large pro- 

rtion of our workers can carry on their business at 
Renee in a workshop attached to the dwelling-house, and 
separated from the neighbour by the garden in which the 
children can grow up under the best conditions of light, 
air, and sunshine. The electrical engineer, who has been 
a chief cause in bringing about this vast social change, 
will be honoured among those who have really benefited 
mankind. é 

I hope my audience will sympathise with me in my 
difficulties in dealing at all adequately with this interest- 
ing subject, which really calls for a course of lectures. 
My choice lay between giving you a mere list of the elec- 
trical problems which are still unsolved, or of treating 4 
few in the manner I have attempted, and which I fear is 
wholly unsatisfactory. 

In one sense the preparation of this lecture has been to 
me a source of keen pleasure. My correspondence with 
my scientific and electrical friends, not only in England, 
but in France and America, has made me feel quite cer- 
tain that one electrical problem is already thoroughly and 
completely solved—that is, the kindness, sympathy, and 
help that we electrical engineers can count on from one 
another. I hope those of my friends who have helped me 
by advice and information will understand when they 
hear or read this lecture that their assistance has been 
appreciated at its full value. 








InLAND WaTERwAYs.—At a meeting of the Worcester 
Chamber of Commerce the secretary reported that there 
ad been a very general response from bodies invited 
to send delegates to a conference at Worcester to consider 
a proposal for the formation of a trust for the control 
of waterways in the Severn district. Several bodies had 
appointed delegates, but the General Purposes Committee 
of the Birmingham Town Council had declined to recor- 
mend that body to send delegates, in the face of a re- 
solution previously passed upon the subject of inland 
waterways. Mr. Needham pointed out that the resolu- 
tion referred to had reference to the enlargement of tue 
Worcester and Birmingham canal, and had nothing 
whatever to do with the amalgamation or control of ‘he 
waterways in the Severn district. It was decided to 
emphasise this point in a second communication to ‘le 
Birmingham Council. 














ENGINEERING. 





491 





APRIL 14, 1905.] 





“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


ComprLep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 


The number of views given in the Specification Drawings is stated 
in oot are where none are mentioned, the Specification is not 
illustri 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform 


ice of 8d. 

The date of the edaatiannest of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
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the advertisement of the acceptance of a Complete Specification, 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4563. W. J. Crossley, Openshaw, Manchester, and 
J. A n, e, Cheshire. Cylinders. (3 Figs.) 
February 24, 1904.—The object of this invention is to provide for 
the strains caused in the double-acting cylinders of internal-com- 
bustion engines in such a manner as to reduce the risk of fracture 
from such strains, also to allow the liner in which the piston works 
to be separate, of simple form, and always under end compression, 
thus insuring that the joints are easily prevented from leaking, and 
making it convenient to use a hard, close-grained iron in the con- 
struction of the liner itself. In carrying out this invention, the 
main casting A forms the outer casing of the water jacket, is 
secured to the foundation, and forms 1 of the main framing of 
the engine, being made strong enough to transmit the working 


strains of the engine. One end B is cast in forming part of this 








main casting A, and is machined so as to receive one end of the 
liner C. The other end D of the main casting is open and bored 
so as to receive a separate casting E, which closes in this end of 
the double-acting cylinder, and is provided with a machined seat- 
ing F for the other end of the liner. The whole is held firmly to 
gether by long strong bolts G passing right through, preferably in 
the water space, from the closed end of the main casting A to the 
separate casting E, which closes the other end of the cylinder ; the 
liner casting, being in its place and taking the tensional strain of 
these long bolts G, is itself in compression, The bolts G also take 
the working strain in one direction. Either end of the cylinder 
may also be provided with independent covers H for the pu 

of allowing for the removal of the piston or to make suitable pro- 
vision for packing the piston-rod. (Sealed March 16, 1905.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


5112, Willans and Robinson, Limited, and J. 
Eaton-Shore, Rugby. 'ylinders. (2 Figs.) 
March 1, 1904.—This invention relates to the method of and 
apparatus for boring cylinders which are longitudinally divided 
in halves. For this purpose there is ompleyed a jig which con- 
sists of a base truly plane upon the under side, having projecting 
from it two lugs whose faces are truly in the same plane and are 
at right angles to the base. This jig is fixed upon the face-plate 
of a boring-machine, preferably a vertical bo’ ng-machine, with 
the faces of the lugs exactly in the diametrical line of the face- 
plate. a is the base and b, b are the lugs projecting from it, their 
faces b!, bl being accurately in the same plane and accurately at 
right angles to the plane of the under side of the base. The 
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ders ¢ to be operated upon are cast in halves divided longi- 
tudinally. The half cylinders are provided with flanges ¢!, c2 for 
ng together, but the flanges cl upon one half are wider than 
‘essary for this purpose, and are wide enough to reach from 
th” twee 1 of one lug 6 to the other. The flanges on the half 
( der castings are first planed. The two halves are then 
: ed together by bolts passing through the holes 3, and then 
|" complete cylinder is bolted or clamped to the faces 1 of the 
by the projecting parts of the wider flanges cl. When the 
“.-inder is bored, the division between the two halves will be 

tly upon the diameter. The projecting flanges are cut off 

é r the machining of the cylinder is completed. In order that 
he ¢ vlinder may be repl in exactly the correct ition upon 
‘he jig and upon the face-plate in the same machine for any 








subsequent operation, prior to the cutting off of the extra width 
ed 


of flanges, steel bushed holes U2 are provided through the faces of 
the lugs of the jig. When the cylinder is first bolted upon the 
jis. the —— flanges c! upon the cylinder are drilled through 
rom the other side of the holes referred to, and the holes c# so 
formed in the cylinder flanges are accurately rhymered. These 
holes then serve afterwards for the insertion of dowel pins or 
fitting bolts, to insure the cylinder taking the exact “emion it 
occupied before. The jig is truly centred on the face-plate of the 
boring-machine by a plug which passes through a central hole a! 
in the base of the jig and enters an axial hole in the machine. 
These holes are formed in the following manner :—The jig is 
placed upon the face plate and the faces b! of the lugs } are, by 
careful measurement from the tool-post or from the tool-posts, 
carried by the cross-slide of the boring-machine brought exactly 
into the diametrical line of the face-plate, and the jig is then 
securely bolted to the face-plate. The hole a! is then bored by 
the machine itself through the base a of the jig, and for a certain 
distance into the face-plate. A plug or pip is then made which 
exactly fits the holes in the jig and in the face-plate. By this 
means the jig can be at any time fixed upon the machine with 
the faces of the lugs absolutely diametrical. (Sealed March 16, 
905.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


Cammell, Laird, and Co., Limited, J. E. 

and W. B. Hamilton, Sheffield. Steel 
Manufacture. [3 Figs.) December 28, 1903.—It has before 
been proposed to employ a heating furnace, a converter, and 
an open-hearth regenerative furnace in series with and delivering 
into each other, the heating furnace being heated by the waste 
heat from the converter. It has also been proposed with such an 
arrangement of plant to employ the heating furnace for melting 
pig iron to supply the converter. The waste heat from the con- 
verter is not, however, sufficient to melt the whole of the iron 
required for working the process continuously, and therefore it 
has always heretofore been necessary to supply some of the iron, 
at any rate to the converter, in a molten condition from another 
source, such as a cupola or blast-furnace. This, however, involves 
the use of coke and the consequent contamination of the iron with 
sulphur. According to this invention, the whole of the iron is 
melted in the heating furnace, supplementing the waste heat from 
the converter by the combustion of some gas, such as producer- 
gas, which is comparatively free from sulphur. a is the bath of an 
open-hearth furnace ) containing pig iron, which at starting is 
heated by means of gas and air entering by the port c. Such gas 
and air may be first passed through regenerative chambers heated 
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by waste gases from the chimney &, so as to enter the open-hearth 
furnace b at a high temperature. The molten metal is then 
into the neck g of the Bessemer converter d through the side- 
trough or chamber e, the converter being turned into a horizontal 
position, as shown in dotted lines in Fig. 1, for this purpose. The 
converter d is then returned to a vertical position and blowing-in 
commenced, steel of any required carbon content being produced, 
as in the usual Bessemer process. During the decarburising 
riod the waste gases from the Bessemer converterd enter the open- 
hearth furnace b by the port f, and thus assist in melting further 
charges of pig iron which are introduced into the open-hearth 
furnace d during the blowing or decarburising of the charge. The 
requisite temperature for melting the pig iron in the open-hearth 
furnace is assisted by the supplementary gas and air which 
into the furnace ) through the port ¢, and are there burnt. he 
final waste gases away through the chimney k, or may be 
made to pass through regenerative chambers, which may be used 
for the heating of the gas and air on their way to the supply port 
ec. The converter, after being emptied, is refilled with metal from 
the furnace }, and the process goes on as before. The open-hearth 
furnace b is shown as a “‘tipping” furnace, but it may be made 
stationary if desired, and tapped, as in the case of an ordinary 
Siemens open-hearth furnace. (Sealed March 16, 1905.) 


MOTOR ROAD VEHICLES, 


22,160. J. C. Me eather, Greenwich. Motor 
Fire - Brigade Vehic (2 Figs.) October 14, 1904.— 
This invention relates to a combination vehicle for the use of 
fire brigades, on which is arranged a ladder fire , a chemical 
engine, a fire-pump, and receptacles for retire B ose and like 
gear, together with seats and footboards foranumber ofmen, The 
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motor for propelling the vehicle is of the internal-combustion 
type. The motor is g to the driving-wheels B through a 
friction-clutch C, change-speed gear D, differential mechanism E, 
sprockets F, and roller chains G. H is a chemical engine; J is 
the reel used for carrying the hose used in conjunction with the 
chemical engine ; K is the fire-pump geared to the transmission 











shaft of the motor A by means of a shaft L and toothed wheels M 
and N. The toothed wheel N is made to slide upon the trans- 
misssion shaft of the motor out of gear with the toothed wheel 
M, when it is not desired to run the fire-pump; P is the box for 
carrying the hose and the like gear; Ris the ladder-escape; T 
are seats. (Sealed March 9, 1905.) 


PUMPS. 


$197. P. R. Boorting, Brixton, Surrey, R. F. Duke, 
and M. Ockenden, Littl pton, Sussex. - 
phragm Pumps. [10 Figs.) April 9, 1904.—This invention 
relates to diaphragm pumps, the object of this invention being to 
increase the delivery of such pumps as compared with the single 
diaphragm ; to construct the pump so that the diaphragms are 
always visible, thereby allowing of any flaws or leak in either 
of the diaphrams being at once detected, and having guide-spindles 
arranged so as to prevent any tilting action of the diaphragm 
taking place. In the duplex diaphragm pump illustrated in 
Fig. 1, the body or bed-plate A has two chambers or pump cylinders 
B, B, between each of which and the adjacent end of the bed- 
plate A flexible diaphragms ©, C are fixed, the bed-plate having 
apertures formed in it for affording access tothe interior. These 
diaphragms are in axial alignment and connected together by a 
spindle D, which latter at the ends works in guides E, E, provided 











in the pump-chambers B, B, so as to prevent any tilting action of 
the diaph 8, and thus prolong the life of the same. 
pamp-ehens rhas a valve-ben F containing suction and delivery 
valves. The spindle D has engaging it a short lever H, mounted 
on a recking-shaft J. The spindle D has upon it, adjacent to each 
diaphragm, a guard M, to prevent the diaphragm from buckling at 
the end of the forcing or pressure stroke. In the triplex diaphragm 
pump, shown at Fig. 2, there are three diaphragm chambers 
B, B, B connected to a common bed-plate A, having apertures, 
as hereinbefore described, for affording access to the intericr of 
the bed-plate. The three diaphragms are shown as being connected 
by rods X, X, X to the strap of an eccentric Y mounted on a 
shaft Z, to which motion is imparted by any suitable means, either 
through the medium of a belt and pulley, or from an electric 
motor through the medium of suitable gearing. (Sealed March 
23, 1905.) 


SHIPS AND NAUTICAL APPLIANCES. 


4640. G. E. Moore, Uddingston, near Glasgow, and 
the Glasgow Electric Crane and Hoist Company, 
Limited, Parkhead, Glasgow. smipoancing Berths. 
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{4 Figs.) February 25, 1604.—This invention relates to a crane 
equipment for the slips cr besths of shipbuilding yards, and it 
has for its object to imprcve the ccnstruction ard arrangement 
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Under this invention the structure con- 
is adapted to carry an overhead travel- 
y desired number of walking-cranes, and 
the epee pre is such that the aes material can be 
easily and quickly manipulated. It will be seen that the struc- 
ture consists of a number of vertical members or uprights a 
arranged at intervals apart along each side of the shipbuilding 
berth. These uprights are built on the girder principle, and are, 
at their lower ends, carried.on concrete foundations. As shown 
clearly in the figure, the uprights are made at their lower ends with 
bifurcated portions or legs b, between which the angle and plate- 
trucks c can pass down each side of the berth, so that there is 
the minimum of obstruction. The empty trucks may pass u 
outside the uprights. The uprights are joined together by longi- 
tudinal members d and by cross-members e, so that the whole 
structure is strong and rigid. The longitudinal members carry 
rails which extend from end to end of the structure, and upon 
these rails runs a high-speed travelling-crane g which stretches 
across the berth. This crane, which is — an electric 
one, is specially useful for lifting weights into the centre line of 
the ship. Carried also by the longitudinal members are rails h 
and i, extending likewise from end to end of the structure, for 
jib, travelling or walking cranes j. There may be eight of these 
cranes—viz., four at each side of the berth—and they may be 
either used separately or two or more of them may be congre- 
gated ether in order to deal with a heavy loads. 
These walking-cranes are at the disposal of the several plater or 
fitter squads engaged on the bottom or the shell of the ship; 
thus there may be eight squads at work on the ship, and each 
— have a movable jib crane for dealing with material. The 
walking-cranes have Bn made with either a fixed or movable 
trolley, as desired. ese cranes may be of any ordinary con- 
struction, and are preferably operated by electricity. There may 
be two or more overhead travelling-cranes. The whole struc- 
ture may be roofed over if so desired. (Sealed March 16, 1905.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 
25,621. W. Sotmias, Wilhelmshohe, near Cassel, 

. § rhea‘ (4 Figs.) November 24, 1904.— 

This invention relates to superheaters for tube boilers, and more 
especially to such boilers in which the tubes, or flues, serve at the 
same time for staying the boiler body. According to this invention, 
tu are placed over some of the flue-tubes and form the super- 
heater, and are so secured to the flues as to assist in staying, 
thereby relieving the flue-tubes more or less of their staying 
function. Through the annular space formed between the flues 
and their surrounding jacket-tubes steam is led, which is thereby 
superheated and at the same time cools the flues. In the upper- 
most device illustrated in the drawing, the part c? of the flue c! is 
surrounded by a jacket-tube c. The flue is so rolled as to form 
a somewhat conical part c, upon which the left-hand end of the 
jacket-tube is rolled, so as to form a rigid connection. The 
right-hand end of the jacket-tube is secured to the plate w! and 
the wall wof the chamber b, and the right-hand end of the flue is 
fastened to the wall w2. Into the annular space between ¢ and c? 
an internadiate Lube is inserted, which is fastened at its right- 


of such equipment. 
stituting the equipment 
ling-crane, also an. 


hand end to the wall w! of chamber b. The intermediate tube 
thus provides outward and return-channels within the annular 
space. In the central device shown in the drawing the connection 
between ¢ and vc! is accomplished in a somewhat different manner 
from that shown in the arrangement just described. The left- 
hand end of the tube ¢ is thickened so as to facilitate the connec- 
tion of the tubes c and cl. The steam from the boiler enters the 
chamber b, flows through the space o between the tube c and the 
intermediate tube to the left, and then between the intermediate 
tube and the flue-tube ¢2 to the right into chamber /!, from 
whence the steam, now superheated, can be led away to be used. 
The steam is thus highly superheated, and at the same time 
prevents the flue part c? from being damaged by the heat. At 
the same time the jacket tube c assistsin the staying. The right- 
hand end of the flue-tubes are somewhat enlarged to counteract 
lengthening of the tube by expansion under heat. The rolling on 
of the jacket tube upon its flue may be effected in a conical 
manner, thereby ensuring a sure staying and allowing of quick 
disconnection. (Sealed March 16, 1905.) 


28,699. The Hon. C. A. Parsons and G. 
New e-on- e. Steam-Turbines. [7 Fig 
cember 30, 1903.—This invention consists in a method of manu- 
facturing bladed root strips for steam-turbines, comprising (1) the 
cutting of transverse face grooves in the metal rootstrip. (2) The 
insertion of the blades into these grooves from the face. (3) The 
placing of the strip with its blades in a ve die adapted to 
retain the blades and stripy in their relative tions. (4) The 
application of great lateral pressure, so as to grip the blades in the 
strip and close up the air spaces, thus providing a blade-carrying 
strip ready for attachment in any of the usual ways to the turbine 


G. Stoney, 
igs.} De- 


drum or disc. In constructing a blade-ring according to this 
invention, the ends of the blades, made of drawn, rolled, or other 
material, as described in the specifications of Letters Patent 
Nos. 8697 and 8698, of 1896, which may or may not be notched 
at their roots to give a better holding power, and of a crescent 
form, are inserted into the transverse curved notches a of a metal 
root strip b. These notches in the metal root strip are cut in it 
by an oscillating cutter, as described in the specification of Letters 
Patent No. 10,940, of 1891, or by a conical cutter, which is prefer- 
ably made thicker at the lips of the teeth than at the roots to give 
clearance, or they may be made in any other well-known way. 


The width of the root strip ’ may be greater than that of the 
blades (Fig. 2). The strip with the blades inserted in it is then 
placed in a grooved die d (Fig. 4), and is pressed or hammered so 
as to cause the metal strip to fill up the air spaces and grip the 
rootsof the blades firmly. Pressure for effecting this may be con- 
veniently applied to a plate e bearing upon the strip. An im- 
portant advantage of this method of facture is that the dies 
prevent the bladesand strip from changing their relative positions 
while the blades are being secured in the strip. After securing 
the blades in this manner, the blades are removed from the die 
and inserted into grooves, Fig. 5, dovetailed or otherwise, prepared 
for their reception in the drum or casing and firmly fixed in place 
by caulking the metal / in the strip c (Fig. 3) which intervenes 
between the blades. Sometimes a caulking-ring g (Fig. 6) is 
inserted in the groove along with the strip, in which case the 
metal between the blades may or may not be caulked. (Sealed 
March 16, 1905.) 





5296. D. Roberts, Gran’ Lincs. 8 heaters. 
{4 Figs.| March 3, 1904. - This invention has for object to provide 
a superheater in which the expansion of the volume of the steam 
will distribute and regulate the flow of steam. a represents the 
chamber of the superheater, and b, c, d, e represent nests of 
superheater tubes, which are of a U-shape, both ends of each of 
the tubes being brought to the same side of the superheater 
chamber, and being fixed in the boxes /, g, h, i ne a | ; the 
tubes are connected together so as to form a continuous zig-zag 
passage for the steam by means of the connecting-pipes j, j, which 
are secured to the boxes f, g, h, i. The steam to be superheated 
enters the lowermost box /, and the superheated steam passes out 
from the topmost box i. The superheater chamber a is divided 
by a horizontal partition m into an upper compartment 7 and a 
lower compartment 0, the latter containing the lowermost nest } 
of superheater tubes and the former the remaining nests. p is 
the furnace for supplying the heat. The gases of combustion 
from the furnace p are conveyed through the flue r around the 
compartment o into the upper compartment n of the superheater ; 


Fig. 1. 
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the gases then flow upwardly through this compartment, bathing 
the superheater tubes therein and communicating heat to the 
steam flowing through the same and escaping through the flue s, 
which opens at its lower end into the lower compartment o through 
which the said gases flow and escape through the outlet flue ¢ to 
the chimney. It will thus be seen that the gases first impart heat 
to steam which has been partially superheated, then to steam 
receiving its final increment of superheat, and finally to the 
steam just entering the superheater. A by-pass flue u having a 
damper v is provided for enabling the hot gases, when desired, to 
be passed directly to the chimney. w is a baffle in the upper 
compartment n for distributing the flow of gases among the tubes, 
and any number of such baffles may be provided for obtaining the 
requisite distribution. The air supplied to the furnace may be 
heated before its entry into the same, it being caused to pass 
through passages z in the ee casing ; these passages 
communicate with the underside of the fire-grate, and the flow of 
air is regulated through the di (Sealed 
March 23, 1905.) 
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Wolverton, Bucks, and W. M. 
Still, London, Steam-Traps. [5 Fig.) January 14, 1904. 
—This invention relates to steam-traps of the diaphragm type. 
According to this invention, the valve-seating is made movable, 
and is held in place by a spring or other suitable means, but is 
capable of being moved by a handle or lever to enable the valve 
to be blown through, and this seating can also be formed as a. cock- 
plug, through the wall of which is an opening, which, when the 
trap is working, is opposite the inlet opening of the trap, so that, 
by rotating the valve-seating, steam may be shut off to facilitate 
the removal or adjustment of the diaphragm. Referring to Fig. 1, 
@ is the trap casing having an inlet passage b and outlet passage ¢ 
through aremovable cover a}, d is a chamber or capsule contain- 
ing expansible fluid, and having its opposite walls in the form of 
flexibie diaphragms, one of which is formed with a hollow conical 
valve-piece e that serves as a valve and extends into and controls 
the orifice / in a seating g, which, according to this invention, is 
movable, so as to enable the trap to be blown through. As will 
be seen from the drawing, the seat g is in the form of a tubular 
cock-plug, having a lateral opening A, which normally is in line 
with the inlet passage b. is seating has a flange i which fits 
into a recess in the casing, and a stem k extends through a plug 1 
screwed into the casing, which may be formed with a stuffing- 





box and gland to prevent leakage around the stem. Between the 
seating g and the plug / is aspring m, and to the outer end of the 
stem is pinned a lever n, by means of which the seating can be 
moved, against the action of the spring, from the valve-jiece ¢ 
when it isdesired to blow through, and the seat g turned > as 

close the inlet b when it is desired to remove or adjust the ex. 
pansible chamber or capsule d. In the case of the heating appa. 
ratus of railway trains, it is convenient that the lever of each 
trap should have attached to it a cord or chain extending to an 
accessible position, so that an attendant passing along the train 
may, by pulling the cord, easily cause the trap to blow through 
and ascertain whether it requires adjustment. As previously 
mentioned, the movable seating g may be held in place by other 
means than a spring, and sometimes this is preferable ; for jn. 
stance, in cases where the spring is liable to be overcome by 
the pressure of the valve-piece ¢ against the seating gy. Fig, 2 
illustrates such an arrangement. In this case the seating g ig 
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formed with one or more cam grooves 0, into which take studs p 
screwed through the casing ; a part of each groove o is at right 
angles to the axis of the seating, and part inclined thereto in such 
wise that, if it be in the position shown, turning movement in 
one direction im to the seating by means of a lever on the 
squared end of the stem & will cause the seating to move endwise, 
80 that a blow-through may occur, whilst a turning movement in 
the other direction will close the inlet passage ) without moving 
the seating endwise. Leakage around the stem k is prevented by 
a stuffing-box r. Instead of the cam grooves o and studs p the 
seating and that part of the casing in which it works may be 
screw-threaded, endwise movement then continuing throughout 
the closing of the inlet ; but in such an arrangement the seating g 
must be cylindrical. Each of the grooves o may be completely 
annular, that part which is at right angles being connected at its 
ends by an inclined part of approximately Y form, so that, if the 
seating be completely rotated, steam will be successively allowed 
to blow through and be cut-off. (Sealed March 23, 1905.) 


TEXTILE MACHINERY. 


1824. G. H. Hodgson, M. E. Hodgson, and George 
Hodgson, Limited, » Yorks.. Looms, [5 Figs.) 
January 25, 1904.—This invention relates to improvements in 
double-lift baulk dobbies, the object being to so construct same 
that the moving parts will be subjected to less strain by reason of 
the avoidance of undue rubbing or surface contact of the several 
parts, with consequent reduction in friction and wear and tear. 
According to this invention, the slots or guides 1, 1 in the dobby- 
frame, in which the draw-bars 2, 2 for operating the ordinary 
draw-hooks or catches traverse to and fro, instead of being made 
in a horizontal or inclined straight line, are made curved towards 
one another, as shown, and the ends 3 of the draw-bars 2, 2 are 
made circular in order to allow of the bars turning or rocking 
slightly, so as to accc date th lves to the line of motion 
of the catches or hooks. The round ends 3 of the bars 2 may 
also be provided with anti-friction bowls or runners, which are 
received and run-in the curved slots or guides 1, 1, so reducing 





the friction. The slots or guides 5, 5, in which are received and 
work the ordinary zero rods or knives 6, 6, are also made curved, 
as shown, and these bars 6 may also be provided at their ends 
with anti-friction bowls or runners, in order to reduce friction. 
These rods 6, being linked to the bars 2 as ordinary, ensure the 
baulk levers being returned to the normal position on the return 
stroke of the }— or rocking-lever. The radial movement of the 
ends 8, 8 of the baulk levers 9 (shown in dotted lines in the figure) 
reduces to a minimum the amount of rub between the ends +, 5 
and the stays, or propping-oars, 9a ; but in order to still furtier 
reduce the friction between these points either each end of eh 
baulk lever 9 is provided with an anti-friction bowl or runner, © 
a series of anti-friction bowls or runners are arranged on the |) 
or stays 9a, one for each baulk lever. The above-described 
struction of dobby-frame reduces the amount of friction and we 
and tear, and consequently requires less power to drive it, av) 





also more durable. (Sealed March 16, 1905.) 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 


In our last issue we gave (see page 479 ante) a| 


veport of the first day’s proceedings at the re- 
cent meeting of the Institution of Naval Archi- 
tects, and we now continue our account. 


SrrenetH oF SHIPs. 

On members assembling on the morning of Thurs- 
day, April 13, Lord Glasgow again occupying the 
chair, the first paper taken was a contribution by 
Professor J. i Biles, the title being ‘‘The 
Strength of Ships, with Special Reference to Ex- 
periments and Calculations Made upon H.M.S. 
Wolf.” This important paper we shall print, if not 
in full, in extended abstract at a future date. It 
was accompanied by a very large number of illus- 
trations, consisting of diagrams explaining the ex- 
periments set forth in the author's paper. These 
experiments were made at the instance of the 
Committee on Torpedo-Boat Destroyers, appointed 
by the Admiralty, of which Admiral Fitzgerald 
was the chairman, and Professor Biles one of 
the members. It will be remembered that it was 
determined that the report of the Committee 
should be secret; but permission was given by 
the Admiralty to Professor Biles to include in his 
paper a certain part of the technical information 
which was obtained by means of the experiments 
made for the purposes of the investigation. The 
torpedo-boat destroyer Wolf was placed at the 
disposal of the Committee to experiment upon. 
She was put in dock, supported near the ends 
by cradles, the water being let out of the dock 
in stages of 1 ft. at a time. In this way actual 
data were obtained as to the sagging moments 
of the ship; like experiments for hogging were 
also made. The vessel was also driven in a rough 
sea at a considerable speed. A notable point 
about these experiments was the use of the 
Stromeyer strain-indicator, by which the modulus 
of elasticity was determined. It would be impos- 
sible in a brief abstract, such as we can include in 
this account, to give details of the many experi- 
ments made; but they will be contained in the 
abstract, or the full text of the paper, which we 
shall publish at a future time. It may be stated, 
however, broadly, that these actual tests of the 
vessel showed that the calculated stresses, based 
on the usual assumptions, exhibit a very good 
margin of safety; a fact that will be comforting 
not only to ship-designers, but to those who have 
to use vessels at sea. 

At the conclusion of the reading of the paper 
Lord Glasgow called on Admiral Fitzgerald, as 
president of the Admiralty Committee, to open the 
discussion. In response, Admiral Fitzgerald said 
that he had to admit that however admirable the 
experiments were, he had been sceptical of their 
necessity. He was glad, however, that he had 
been overruled in his opposition, and he would 
bear testimony to the great zeal of Professor Biles 
in carrying out these elaborate investigations. He 
was sorry that Mr. Archibald Denny was not 
present, and he regretted this the more because 
illness was the cause of his absence. Dr. Inglis 
had given to the Committee the benefit of his 
great experience, and had in that way lightened 
their labours and made them more valuable. As 
was well known, the Admiralty had determined 
that the report should be a secret one, and that 
would debar him from making many remarks that 
he would have liked to put before the meeting. 
Still, he thought that, without risk of indictment 
under the Secrets Act, he might say that in the 
paper which Professor Biles had read there was, so 
far as technical matters were concerned, the whole 
meat in the egg, and the public therefore could be 
content to cast aside the shell. 

Professor Unwin said that he had listened with 
great pleasure to the interesting and elaborate 
paper. He had not been able to absorb the whole 
of the information during the time that elapsed 
since it had been put in his hands. It was a most 
remarkable investigation, and the satisfactory part 
was the confirmation by actual results of > a 
obtained by calculation. As far as he was aware, 
it was the first time that such an investigation 
had been carried out since the wreck of the 
Itoyal Charter, when Fairbairn made experiments 
of this nature. At that time they had not at 
‘he command the facilities that were possessed 


by the Admiralty Committee. Experiments were 
made in a rough way ; but it was then shown that 





the deck was the weak part. Confidence had been 
placed in the use of the Stromeyer strain-indicator 
to obtain the modulus of elasticity. It might be 
of interest to point out that the use of a roller in 
this way to give an indication of movement was 
first adopted at the building of the St. Louis 
bridge. Bauschinger, however, was the first to 
point out that the strain-indicator should be used 
on both sides of the plate, in the manner fol- 
lowed in the experiments detailed in the paper 
before the meeting. The device was taken up by 
Stromeyer and made reliable, he using a small 
roller, which made it more sensitive. The experi- 
ments at the St. Louis Bridge were made on one 
side of the plate only, and were so contradictory on 
that account as to te almost worthless. The ob- 
jection to the roller, however, was that if there 
were slipping, which would vitiate the results, no 
indication was given of the error. He considered 
that a eenliecn sne piece of steel in place of the 
roller would be an improvement. That gave much 
more definite results, and it was, therefore, pos- 
sible to use a vernier on the lever. Strain-indi- 
cators on this system were made commonly in 


Germany. 

Mr. . E. Stromeyer said that he hoped that 
the results obtained would be a starting-point for 
future investigation. In the early days of bridge- 
building, when strain-indicators were not avail- 
able, members were cut and springs inserted, and 
in that way a measure of the strain was obtained. It 
was twenty years since thestrain-indicator had been 
brought in, and the Admiralty had done great service 
in now putting it to use. What Professor Biles had 
discovered indicated that certain parts of the hull 
structure were not doing their duty; and these 
could be strengthened in accordance with require- 
ments, whilst possibly material might to be taken 
from other parts. -He would ask whether the dif- 
ference in reading on either side of the plate 
showed whether buckling took place. The experi- 
ments he had made with instruments had not 
satisfied him on this point, as he had not the facili- 
ties that Professor Biles was able to bring .to 
bear on.the matter. He was very glad the experi- 
ment had been made, and congratulated the author 
on the uniformity obtained, which had:been nearer 
than he (the speaker) had been able to get. In 
Glasgow he had been able to make some trial of the 
stiffness of joints on a lattice-girder lifting-bridge. 
The instruments were fitted, and the bridge was 
lifted ; the weight was known, and also the way in 
which the bridge was supported. He had hoped to 
check theoretical calculations by these practical ex- 
periments, but was ‘somewhat disappointed in the 
result. The muddy water of the Clyde was used 
for lifting the bridge, and it was thought that the 
mud had accumulated, and that the plunger rested 
on it much more than it should do, thus detracting 
from the value of the results. With regard to the 
use of a lozenge-shaped metal in place of a round 
wire, he pointed out that the latter gave larger 
readings, and a micrometer was added to detect 
the amount of spring in the wire. Such an instru- 
ment as the strain-indicator might be used on many 
occasions, such as ascertaining the strains that are 
set up when a vessel is docked, and also the in- 
fluence of temperature when the water is colder or 
hotter than the atmosphere. The stresses set up 
when guns were discharged could also be ascer- 
tained, and the instrument would be useful to 
indicate the effect on an armoured ship when it was 
struck by shell fire. 

Mr. A. F. Yarrow congratulated the members 
on an excellent paper, full of exceedingly valuable 
results. It was, no doubt, very difficult during the 
reading to follow the abstruse methods contained 
in the paper. A point on which he would like to 
—_ was the great importance to be attached to 
the continuity of uniform strength throughout 
the whole structure of a destroyer or torpedo- 
boat. He had found by experiment that if this 
matter were given due weight, these little vessels 
would successfully withstand very hard usage. As 
an instance of what he meant, he would point 
out that in many cases coal-bunkers terminated 
abruptly, and thus gave a sudden break to any 
strengthening ; it was quite possible to add mate- 
rial to the hull, and yet to weaken it. Buckling 
was the thing to guard against ; if, however, the 
stresses were tensional, and the plate were out 
of truth, the more it were pulled the straighter it 
would become, and therefore there would be a 
tendency to remove the defect. In compression it 





was quite the other way, and the more compressive 
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stress were put on the worse would become the 
buckling. For this reason it was the practice of 


his firm always to cold-hammer the plates; that 
was considered an essential point. The builders of 
these vessels had not had the unique experience 
peeeeees by the Admiralty Committee ; they had, 

owever, had the benefit of continual experience. 
Torpedo craft had increased in size with gradual 
growth ; vessels had been built, one after another, 
larger and larger, and they had been able to find out 
if there were weak sau and then to strengthen 
them. That, he thought, was the safest plan to 
go upon ; but investigations of the nature of those 
set forth in the paper were of the greatest use as 
guides to practice. 

Sir John Thornycroft said he would like to en- 
dorse the remarks made by Professor Unwin as to 
the value of the remarkable piece of work of which 
details were given'in the paper. It showed what 
ve ned when the boats had been built. They 
h n,as Mr. Yarrow said, constructin — 
craft for a considerable time ; the aavth bad en 

dual, and experience had accumulated, so that 

ts built fulfilled the conditions required from 
them. He had found no trouble in obtaining 
ample transverse strength ; but they had met with 
an experience in a boat which had been fitted with 
long hatchways and been subjected to heavy seas. 
The hull had become absolutely narrower, showing 
that the boat was not strong enough to meet the 
pinching effect of: the waves. In to deck 
strengthening, it must be remembered that boilers 
were put under the deck in these vessels, and the 
heat experienced, therefore, subjected the metal 
to expansion. For that reason it was considered 
advisable to keep the strengthening material near 
the gunwales. The.speaker endorsed a remark 
that Mr. Yarrow had also made in regard to the 
necessity for good workmanship, which was a most 
important point in obtaining adequate strength for 
these boats. 

Admiral Cleveland said there was comfort in the 
fact that it had been found that this vessel, when 
in dock, withstood the stresses to which she would 
be subjected in actual service. 

Mr. Foster King said that naval architects who 
had to do with merchant vessels gave the scant- 
lings which they considered necessary ; it was in- 
teresting to find by experiments, however, that 
sufficient margin of safety had been allowed. He 
would ask whether there was a difference in strength 
between the port and starboard sides of the vessel. 

Mr. James Hamilton asked what was the limit of 
deflection in inches. The information was to be 
deduced from the paper, but it would be interest- 
ing if the author would be to what the hogging 
and sagging really amounted. 

To this Professor Biles answered that it was 
about 3 in. 

Mr. Yates asked whether the deflection recorded 
was at the neutral axis or at the gunwale. Were 
there no records of deformation of transverse form, 
and could informatio? be given whether the actual 
deflections were less than those calculated ? 

Sir William White said that the most important 
point in the paper was the comparison between the 
actual and calculated stresses. It should be remem- 
bered that in dealing with this vessel they had the 
extremely simple structure of a single-deck ship, 
whilst most larger vessels had many decks. This, 
however, was a most fortunate instance, as by the 
simple structure they obtained results which were 
most valuable, as being most general. Naval archi- 
tects had always assumed that calculated results 
gave stresses which were above those that actually 
occurred at sea; were it not so, many ships going 
about the world would never have survived. The 
late Mr. John, many years ago, showed that the 
calculated results were beyond the actual effect. In 
considering the case of armour and armament on a 
war vessel, designers would feel the comfort of 
these experiments. Armour often made an un- 
avoidable cut in the shear strake, and this had to 
be made good elsewhere. Reference had been 
mace to the secrecy of the report. This was not a 
policy that appealed to the speaker, and he pointed 
out that at the time the Committee was formed it 
was stated in Parliament that the result would be 
made public. Admiral Fitzgerald would remember 
this, no doubt. 

Admiral Fitzgerald said that that was the under- 
standing. 

Continuing, Sir William White said that experi- 
ence did not show the advantage of the practice 





of secrecy, Reference had been made to the fact 








ENGINEERING. 





[APRIL 21, 190°. 





RAILWAY SLEEPER ADZING AND BORING-MACHINKE. 


CONSTRUCTED BY MESSRS. A. RANSOME AND CO., 


LIMITED, 
(For Description, see Page 501.) 


ENGINEERS, NEWARK-ON-TRENT. 











ii = 1] o 


tre oh 
Y jes! 
4 


je aes poe ee 
ae | om At 
BBS ESR. EES 


A RANSOME4C° LS 
NEWARK & LONDON 





that it was many years since measuring-instruments 
of the Stromeyer type had been obtained by. the 
Admiralty. He had bought these for the Service 
at the time, hoping to use them; but it must 
be remembered that the work done for the Navy 
had its limits fixed, not by the desire of the pro- 
fessional officials at the Admiralty, but by the possi- 
bilities of the workers. Much more might be done 
in. the way of investigation were more time avail- 
able. Thanks, however, were due to the authorities 
for allowing the details of the paper to be incor- 
porated in the Transactions ; and the results ob- 
tained as to the stresses to which ships would be 
subjected at sea would be of the greatest value. 

Dr. Bruhn referred :to certain experiments that 
had been made showing stress curves for hogging 
and sagging experiments, and agreed that they 
would be what would be expected to take place, 
except in regard to the deck. He thought there 
must be some local condition which would account 
for the difference. It might be that: the position 
being taken between two funnels would give stiff 
points. such as were referred to by Mr. Yarrow. 
The transverse deformations would be of. value if 
recorded. Experiments at sea, the speaker con- 
tinued, were most valuable, and it was strange that 
more observations with strain-indicators had not been 
carried out. There migh’ be considerable difficulty 
verhaps with small vessels, but it was not so with 
seer ocean-going ships. If strain-indicators were 
used in the manner followed by the Committee, 
much valuable information might be obtained as to 
the way in which material should be. distributed. 
Hitherto designers had only been able to find out 
weak points by. the metal being. distorted, but 
with a strain-indicator information could, without 
breaking the material down, bé obtained as to the 
proper distribution of metal, for such experiments 
gave the stresses within the elastic limit. 

Professor Biles, in replying to. the discussion, 
said that the time for adjournment had been so far 














passed that he was afraid that}members,; were too 
exhausted to take the interest that they otherwise 
would do in the subject. He would, therefore, 
make his reply very short. In regard to what 
Dr. Bruhn had said, he had tried to get the owners 
of an Atlantic liner to have experiments made 
with a strain-indicator; but they had objected 
that if they once began making experiments to find 
out the strength of their ships, the public would 
think there was a suspicion that the vessels were 
weak, otherwise they would not require testing, 
and that would be an undesirable state of things. 
The Admiralty, however, had not that fear, and 
could easily make the experiments suggested. 
It was a question deserving of the most serious 
consideration, for it was one of very great im- 
portance to the designers of warships. He would 
suggest, however, that registration societies were 
the proper authorities to take this matter up. 
They were responsible for finding out the strength 
of ships, and now that a way of pursuing the 
subject had been pointed out to them, it was to 
be hoped that they would do something in the 
matter. 

Professor Biles added that he would, before sitting 
down, like to say how much the success of the in- 
vestigation was due to the work of Mr. Johnson 
and to Mr. Hill. The latter had made observations 
with a strain-indicator with the vessel at sea in the 
St. Albans race ; and the Committee were particu- 
larly fortunate in obtaining the services of so 
competent an observer, who had also the physical 
power to go through a very trying ordeal. 

The meeting then adjourned until the afternoon. 


LonerrupInaL. Benprinc Moments or SHIps 
AMONGST WAVES. 
At the afternoon sitting of Thursday, April 13, 
a paper by Mr. F..H. Alexander, entitled ‘‘ The 
Influence of the Proportions and Form of Ships 
upon their Longitudinal Bending Moments among 





Waves,” was read. This paper we shall publish in 
full in a future issue.. The author considered the 
whole of the ship as a loadedf girder in the usual 
way, and treated the subject under three headings : 
First, bending moment under the still-water con- 
dition ; second, that due to the excess or deficiency 
of buoyancy at each station along the length as 
compared with the buoyancy in still water ; and 
third, that due to the movement of the vessel, such 
as heaving or pitching. The paper pointed out 
that the second of the principal causes men- 
tioned was not dependent upon the distribu- 
tion of the ship’s weight, but was influenced only 
by the form and proportions of the vessel, par- 
ticularly of that part which was between the lines 
of passage of the crest and the trough of the 
waves. The extent of the heaving and pitching 
moments was also influenced by this force ; but the 
effect of these movements on the bending moment 
was a question of distribution of weights. The 
paper dealt only with .these influences of form. 
From the observations which were detailed in the 
paper, it was shown that so far as the maximum 
bending moments were due to excesses or deficiencies 
of wave as compared with still-water buoyancy, 
they were lower for vessels with fine water-planes 
than for those with full ones, even when the 
draughts and displacements were the same. They 
were higher in wall-sided vessels at light draughts 
than in deep ones, because the trochoidal reduc- 
tion was less at the former; but in vessels of 
ordinary form there was very little alteration of 
moment between light load conditions, owiny to 
the lower. water planes being finer than above. 
The tendency of the V-shaped end sections of ship 
forms was to increase the hogging divisor, if the 
divisor was based upan standard deflections, a1! to 
decrease the sagging one as compared with divisors 
of wall-sided forms. In the case of a vessel, the 
design of which brought about such a distril'1on 
of weights as to reduce the moments due to pi:ch- 
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ing and to heaving to a minimum under all con- 
ditions of service, it seemed justifiable to make 
allowance for the reduction of bending moment 
caused by the trochoidal pressures. In the case 
of vessels whose variations at loading and draught 
were great, the extra bending moments due to 
heaving and pitching were much more likely, on 
occasion, to counterbalance, or even exceed, the 
trochoidal reduction. It was unlikely that a vessel 
crossing waves at right angles to the line of their 
crests would roll to large angles, but the effect of 
transverse inclination on the bending moment could 
not be ignored. It varied approximately as the 
secant of the angle of inclination, so that there was 
an increase as compared with the upright in both 
hogging and sagging conditions. In conclusion, the 
author said it was desirable that experimental data 
should be obtained on the question of fluid resist- 
ances to heaving and pitchiug. 

The discussion on this paper was opened by Dr. 
Bruhn, who referred to the very interesting nature 
of the information given, and the effect on form of 
bending moments. The effect of weight, however, 
was very important, and must be taken into account. 
In regard to the —— curve being reduced in the 
same proportion as the buoyancy, this was not true 
of a fine ship; but all defects of form were unim- 
portant compared to the difference in the distribu- 
tion of weights. The author had given a table 
showing the effect of variations of mean immersed 
depth, and of speed of ship. The results were on 
the assumption that there was no necessity to con- 
sider heaving motion. The figures would be valu- 
able as a training for the mind of the naval archi- 
tect, but they did not represent what actually took 
place. 

In replying to the discussion, the author said 
that he was in agreement with what Dr. Bruhn 
had advanced. His object in writing the paper 
was to dissociate the distribution of weight curve, 
so that it might be understood that it was a sepa- 
rate effect from the result of form. No account of 
bending moments could be taken unless these two 
elements were separate, as on a voyage the bend- 
ing moments due to form were not altered, whilst 
the weights were changed throughout. 


STRUCTURAL ARRANGEMENTS IN SHIPBUILDING. 


The next paper taken was a contribution by Dr. 
J. Bruhn, entitled ‘‘ Some experiments on Struc- 
tural Arrangement of Ships.”” This was a long 
and valuable paper, which we hope to deal with 
at some future time. The experiments detailed 
in the paper were undertaken by a Committee 
of Lloyd's Register with a view to obtain trust- 
worthy information concerning various methods of 
construction or forms of girders, which had from 
time to time been setnenell to be adopted in ships. 
Some of the information gained had been pre- 
viously established by calculation, and where this 
was the case the results of one method were found 
to confirm those of the other. The paper dealt 
with experiments on frame girders, in continuation 
of those planned by the late Mr. T, C. Reed some 
years ago. The aim of this series was to determine 
the relative stiffness of the various forms of framing. 
As a general conclusion, it appeared that the exact 
form of cross-sections of frame girders was not of 
great importance from the point of view of strength 
and stiffness. As long as the moment of resistance 
and moment of inertia were not affected, or in- 
versely, these quantities were, on the whole, correct 
measures of the efficiency of a girder. As the rela- 
tion of the moment of inertia or moment of resistance 
of two sections of girders might be entirely different 
to the relation between the corresponding quanti- 
tiés for the same girders and plates riveted to them, 
it followed that in estimating the strength of frames 
the moment of inertia should always include the 
proper amount of shell-plating. The moment 6f 
inertia and moment of resistance of the frame 
girder itself afforded no criteria of the stiffness and 
resistance of framing as fiited in the ship. The 
paper next recorded experiments on the compara- 
tive strength of flanged plates. They were carried 
out at the same time as the previous tests on fram- 
ing, with a view of determining, under certain con- 
tions, the extent of the laws of efficiency due to 
plates being flanged to effect attachments without 
the use of angle-bars. Experiments on girders 
under beams, or intercostal stringers, and on the 
tripping tendency of frames, formed the next 
sections. The —_ concluded with a valuable 
ndix giving formule for oblique bending. 


ap 


by Professor Biles, who spoke of the valuable and 
solid work done by the author, and the interesting 
deductions he had made. He was sorry that some- 
one from the large shipbuilding firms was not there 
to open the discussion, and he would have been 
especially glad to hear from those who did not 
fit intercostals. If intercostals were not con- 
nected to the shell-plating or to the deck-plating, 
he could not see the advisability of their use ; and 
he regretted that the experiments quoted had not 
been carried out with a Stromeyer strain-indi- 
cator, as, had that instrument been used, they 
would have known the relation of stress to strain 
at every part of the boat, and not only at 
the breakdown point. The experiments quoted 
did not indicate where the elastic limit existed. 
Still, the results were interesting and valuable. 
Shipbuilders had given up the idea of making 
intercostals fit well enough to take up compressive 
stresses, and it was now found by the paper that 
tripping was not of importance. In a table in the 
paper the author had given a practical comparison 
on the girder theory. In regard to riveting, he 
would point out that with deep frames there was 
less stress on the rivets than with shallow frames. 
It used to be thought that strength was obtained 
only from the depth, but investigation showed that 
the riveting was the most important part. Ship- 
designers would be much indebted to Dr. Bruhn 
for his paper, and to Lloyd’s Committee for allow- 
ing the data to be published. 

Mr. Foster King said that the paper, being a 
statement of facts, did not lend itself much to 
criticism, but it bore out the theoretical calculations 
as to strength of ships being well within the mark 
of actual practice: it showed that the moment of 
resistance was a fair measure of the strength of the 
structure. He considered that the depth of girder 
spoken of should have some reference to the length 
of span. 

Mr. Thearle said that he had been associated 
with Dr. Bruhn so closely that he could not 
say what otherwise he would have said in regard 
to the value of his, the author’s, work. As to 
the future experiments which it had been sug- 
gested Lloyd’s Committee should carry out, he 
was not entitled to speak with authority; but 
he thought he might safely say that any experi- 
ments that might be made would be communi- 
cated to the Institution. Indeed, he thought 
it safe to go further, and say that the Committee 
were inclined to extend the experiments as to trip- 
ping beyond 7 in. up to, perhaps, 11 in. or 12 in. 

e considered the Stromeyer indicator would be 
a good thing to apply to experiments of this 
nature. Intercostals were worth their cost and 
weight: this was becoming more recognised now; 
and if stringers were fitted, it was recognised that 
they did not have their full value unless in conjunc- 
tion with intercostal attachments to the hull-plating. 
It had been suggested that the experiments de- 
tailed in the paper should have been made on appa- 
ratus more nearly like the actual ship structure ; he 
thought, however, that it would be expensive, 
and probably Lloyd’s Committee would not con- 
sider themselves entitled to expend so very large a 
sum of money as would be required to fit up a sec- 
tion of a ship. 

Mr. Young referred to the comparative ineffi- 
ciency of the frame and reverse frame, and the 
superiority of the channel bar. He suggested that 
as good a result would have been obtained if three 
or four plates had been joined instead of having a 
continuous plate ; that would have been more like 
the conditions present in the ship itself. He 
thought care should be taken not to depend too 
much upon the box-section experiments. He sup- 
posed that these experiments were made for the pur- 
pose of testing the soreness of ships ; but such tests 
did not represent the conditions on board a ship. 

Mr. Dickie said that it was advisable to have 
intercostal plates flanged, because of the cheapness 
of the operation. and the ends should be made 
diamond shape, and carried to the heel of the 
frame. With a girder 12 in. deep, would it not 
be better to flange on all three sides in the central 
es of the ship, and get the attachment to the 

am in this way? It would be just as cheap to 
> age on three sides by means of a press as on one 
side. 

In replying to the discussion, Dr. Bruhn said 
that there was not much to say, as the speakers 
appeared to agree with what he had stated in the 

per. The strain-indicators, as mentioned by 





he discussion on Dr. Bruhn's paper was opened ' 


rofessor Biles, would undoubtedly show to what 





extent the pieces were strained ; and with regar: to 
what had been said about the additional reve: 
frame he would point out that it did not incr. 

the stress on the rivets. It had been sugges ed 
that the ends of the girders should be fixed for ihe 
experiments ; but this would complicate maticrs 
and introduce difficulties. Mr. Young had s:id 
that channel frames would be more satisfactory tian 
frame and reverse frame; the speaker had jot 
arrived at the same conclusion. He did not think 
that flanging three sides of intercostal plates would 
add to the efficiency, and it would not be worth 
while to go to the trouble. 

The meeting then adjourned. 

On members reassembling on the evening of 
Thursday, the 13th inst., Lord Glasgow again 
occupied the chair. Four papers were down for 
discussion, the first being 


ise 


** MopeLt EXPERIMENTS ON HOLLOW versus 
StrraicHt Lives,” 


by Mr. R. E. Froude. This paper we print in full 
in our present issue, and may therefore at once 
proceed to the discussion. 

Professor Biles, who was the first speaker, said 
that on the last occasion the subject of hollow 
verstis straight lines was before the Institution 
it was brought forward by Admiral Fitzgerald, 
who contributed a paper on the subject. But 
then the question was not in so definite a 
form as it had since assumed in the hands of 
Mr. Froude. The analysis in the paper would 
commend itself to all as being an elegant and 
interesting piece of work. The application of it 
to straight and hollow lines was not one that 
would be received in the same manner by everyone. 
The position when the subject was last discussed 
was that the sailors, as represented by Admiral 
Fitzgerald, believed in straight lines, basing their 
opinion on experience with ships of different forms. 

he Admiralty ships had all been hollow-line ships 
for a great many years, and at the time of the last 
discussion the speaker had stated that all the high- 
speed ships he had had to do with had been built 
with hollow lines. Therefore, whatever personal 
feeling he may have had did not affect the practice 
in regard to straight lines for ships. In the last 
discussion he had brought forward the results of 
tank experiments on eer ships as compared 
with hollow-line ships. e had taken a model of 
the County class and filled in the hollow lines by 
merely putting a straight-line batten from the tan- 
gent tothe stem. Mr. Froude had questioned, in 
his paper, the accuracy to the foregoing results. 
The results the speaker had obtained he held in his 
hand for Mr. Froude’s inspection, and as they 
could only be confirmed by other tank experiments, 
he feared that the question could not be settled on 
the spot. He was not sure whether Mr. Froude 
had dealt with the same problem that was brought 
forward on the previous occasion. In the first 
place the County class ships were 440 ft. long and 
60 ft. beam, whilst the ships Mr. Froude was deal- 
ing with were 480 ft. by 70 ft. The results were 
set off on the same basis of speed, but natur- 
ally the smaller ship would be in a lower region 
of speed than the larger ship. The results Mr. 
Froude had compared were, however, for the 
same absolute speed. Experiments were made 
and resistance curves obtained from models which 
the speaker enumerated. First, the resistance 
curves were obtained for the County class ; tliese 
were the lowest. Then came the modification 
due to filling up the after body with straight 
lines. After that, both the forward and the after 
bodies were filled up. These curves were for 
forms which ranged in displacement from 9880 
to 10,640 tons. The curves showed that at 25 knots 


the effective horse-power was the same for all <lis- 
placements. Another diagram had been produced 
by Messrs. Denny, in which a comparison was made 


between the effective horse-power of the actual form 
and that of modifications, already described, but 
corrected to a displacement of 10,640 tons. ‘That 
was to say, that all the displacements were made 
the same by increasing the size of the vessel to 4 
displacement corresponding to the greatest resis'- 
ance. The different curves crossed each cther at 
23 knots. There was a slight difference ranging 
from 12,000 effective horse-power to 12,300 fo: ill 
the variations. [Admiral Fitzgerald inquire: if 
this was in smooth water, to which Professor |)\es 
replied that it was in absolutely smooth water. | 
These were the facts as they came to the speaker 
from Messrs. Denny, and there he had to leave 
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them for the present. If the contention of Mr. 
Froude was not correct as to the relative resistance 
:n smooth water of the straight-line and the hollow- 
line forms, then, naturally, a great deal of what was 
sated in the paper fell to the ground, because the 
extra resistance due to waves was practically the 
same with the two forms. The author had claimed 
that the advantage, whatever it might be, for the 
straight-line form in rough water did not compensate 
for the loss of speed in smooth water, due to the 
extra resistance of the straight-line form. If the 
straight-line form had not that extra resistance, 
then the comparison would not hold. It seemed 
to him that there was the material point in this 
question, that additional displacement was gained 
in the straight-line form, and this gain was greater 
in proportion to the resistance, if it were permis- 
sible to evaluate the relation between resistances 
and displacement. 

Taking the figures Mr. Froude had given in 
the paper, it would be seen that for the hollow- 
line ship there was a displacement of 13,050 tons ; 
while for the filled-up, or straight-line, form the 
displacement was 13,944 tons: that was a gain 
of 900 tons displacement. If Mr. Froude’s figures 
were accepted as to resistance, there would be a 
net difference between the two forms of 2000 
effective horse power, which might roughly be 
converted into 4000 indicated horse-power. This 
would mean the rp Poonam of something like 
309 or 400 tons of displacement to carry the extra 
machinery necessary to get the extra power. There 
would therefore be left a balance of 300 or 400 tons 
in hand. Sir William White had pointed out in the 
previous discussion that it would not have been 
practicable to have made use of the extra displace- 
ment in the form of machinery, because there was 
not room to put it in the ship. Professor Biles 
was not prepared to admit that it was not possible 
to put more machinery into the County class. He 
was not familiar enough with the arrangement of 
the ship to decide ; but he was sure that if it was 
not possible to make use of the additional displace- 
ment by putting in more machinery, it could be 
utilised in some other way. [Admiral Fitzgerald 
here suggested a heavier gun in the bow.] The 
material point, Professor Biles continued, was 
that the extra displacement due to straight lines 
was got without expense, for the straight-line 
ship cost no more to build than the _hollow- 
.ine ship. Naturally, if something were put in to 
occupy the extra displacement, that would have 
to be paid for. 

Mr. Froude here stated that the extra dis- 
placement was not gained for nothing, as there 
was a loss of speed, to which Professor Biles 
replied that there was the balance of displace- 
ment of between 400 and 900 tons which could 
be made use of. He would ask if the results 
put forward in the paper were quantitatively 
correct. Mr. Froude replied that so far as they 
could be judged from models, he considered they 
were correct. 

Professor Biles, continuing, said that, of course, 
he could not dispute the accuracy of Mr. Froude’s 
fgures, and he could only say that they afforded 
a surprising result to him. It was a startling 
thing that amongst waves there was an increase 
of resistance of 100 per cent. That did not cor- 
respond to what he would have expected from 
sea-going observations as to the slowing down of 
a ship m a seaway; but that was more a sea- 
man’s question. There was a point he would 
draw attention to in connection with the diagrams. 
At corresponding speeds the two designs, 440 ft. 
and 480 ft., differed by about 1 knot. The 
critical speed where the curves crossed did not 
come in if speeds below 23 knots were dealt with. 
In the 480-ft. ship the results below the 23-knot 
Speed, as given by the Dumbarton experiments, 
Were quite in line with the results obtained by Mr. 
Froude ; that was to say, below the speed which 
corresponded to 23 knots in the County class, 
the results were in favour of the hollow-line ship 
in smooth water. It would be of interest if Mr. 
Froude would give the form of the Scout class of 


zoe ~whether they were hollow or straight lines ; 
ecause While they were shorter and of higher speed, 
ny vere in the region of speed in which the straight 
a was favoured. Two years ago the speaker had 
_ ') cesign four Midland steamers which were of 


> form of previous Channel steamers. He had 
ap titened the load water-lines of the models. 

© could not say accurately whether the results 
an improvement or not, but the per- 


show ed 





formance of the steamers was very satisfactory. 
He would like to ask Mr. Froude if he could give 
any ivformation upon the result of viscosity with 
the models as compared to actual ships ; this matter 
might modify the results in regard to the augment 
of resistance. In regard to what had been said 
about irregular waves, it must be remembered that 
the full-lined ship had more lifting power when 
meeting one of the enormous unusual waves which 
sailors spoke of as being experienced at sea. That 
might be one of the reasons that induced sailors 
to say that a full-ended ship was better than a 
fine-ended one. 

Admiral Fitzgerald said that he had read a paper 
on this subject, from a purely seaman’s point of 
view, about two years ago, and he then stated 
distinctly that he brought forward his contribution 
as an inquirer. He had consulted a great many of 
his brother officers at the time, and they had all 
this strong prejudice, if it might be so called, 
against hollow lines. He thought, therefore, that 
he had something to go upon when he raised the 
question. He had been promised on that occasion 
a good deal of support by naval officers, but for 
some reason or cteer they did not appear. Not 
being a naval architect, he only came to conclusions 
based upon observations he had made atsea. He 
found a crumb of comfort in Mr. Froude’s own 
paper. The author had said that the feature which 
claimed first attention in regard to the main purpose 
of the paper was the absence of any conspicuous 
difference in the effect of waves upon straight and 
hollow lines respectively, such as could outweigh the 
serious disadvantage of the former for smooth-water 
steaming. The straight-line form did on the whole 
suffer measurably less from the waves than the 
hollow-line form, and that was about all that could 
be said. Referring to these statements in the paper, 
Admiral Fitzgerald said that they contained all that 
he wanted to say ; the words ‘‘ suffer measurably 
less from the waves” proved his case. Mr. Froude 
went on, the speaker pointed out, to say that the 
advantage, such as it was, might be said to be solely 
in respect of the effective horse-power augment due 
to waves, which, when it was large at all, was, as a 
rule, perceptibly less for the straight than for the 
hollow form. That, Admiral Fitzgerald stated, was 
all that he wanted to say. Mr. Froude, however, 
continued that, in the experiments on forms D and 
E at the 20 knots speed, which were in every way 
fuller and more trustworthy than the others, the 
difference of effective horse-power augment in favour 
of the straight form showed itself only in the region 
of maximum augment, and there appeared as in- 
creasing systematically with the increase of wave 
slope, due to increase of wave-maker crank radius ; 
but the difference never attained a sufficient value to 
wholly wipe out the smooth-water effective horse- 
power advantage of the hollow form. Admiral 

itzgerald, referring to these passages, said that he 
ventured to think, with all respect to Mr. Froude, 
that when the latter attempted to differentiate and 
assess the value of the slight advantage in rough 
water, which he admitted for the straight - line 
design, he was stepping a little outside the domain 
of applied science, and was encroaching somewhat 
on the province of the sailor. He did not think any 
exact calculation could be made, based upon the 
duration of time of smooth water in the Atlantic 
Ocean, and weighed against the advantages of the 
straight lines when the water was at all rough. He 
would point out that what was referred to as a 
‘* sea” in a tank was what sailors would call a 
ground swell ; it did not represent a head sea, such 
as would stop a ship. Mr. Froude put the maxi- 
mum speed at 20 knots, but he did not think that 
the captains of any of the County class ships would 
hesitate to drive their ships at 20 knots against a 
ground swell. 

Mr. Froude here remarked that the ground 
swell in the ccean was not as steep as the waves 
raised in the tank, 

Admiral Fitzgerald next referred to the scale of 
models. Those tried in smooth water were 4 ft. 
long, and he concluded that they were not made 
of larger size because Mr. Froude could not raise 
a sea sufficiently big in the tank to suit more 
extended dimensions of models. He would sug- 
gest that the small advantage which the author 
claimed, founded on a mode], would disappear 
when dealing with a full-size ship, 400 ft. long: 
the speed would not keep the same relative pro- 
portion in the ship as was shown by the model ; 
that, however, was a questicn which could never be 
settled. Professor Biles had stated that when the 





higher speeds were reached there was no advan- 
tage in hollow lines, and that would account for the 
straight lines of the torpedo craft. Speeds were 
always advancing, and the speaker thought that 
Mr. Froude had rather jumped to a conclusion in 
determining that with increasing speed the gain of 
half a knot at 18 knots, due to hollow lines, would 
justify that form of construction, especially in the 
face of all the evidence against the assumption. 
Professor Biles had brought out a very strong 
argument when he said that on the same displace- 
ment a bigger ship would be obtained at the same 
price if straight lines were adopted ; and, moreover, 
the displacement gained would be where it would 
be needed—for carrying a heavier gun in the for- 
ward part of the vessel. Perhaps these facts 
accounted for only two 6-in. guns being put into 
the County class. With 400 tons additional dis- 

lacement in the bow, there would not be much 
Saihabien in introducing the 9.2-in. guns; that, 
however, was a technical subject in another branch. 

Mr. Whiting said that the discussion before the 
meeting had extended over a period of about two 
years, and he would point out that Professor 
Biles appeared to have somewhat changed his 
ground in a comparison of two vessels with hollow 
and straight lines respectively. One of two posi- 
tions should be accepted: either to take two 
vessels of the same displacement, or to take vessels 
of the same over-all dimensions, and see what could 
be done by straightening the lines. Professor 
Biles, in his comparison of two years ago, chose 
the first alternative, and it was not without inte- 
rest that at the present time he showed a disposi- 
tion to take the second. As a matter of fact, it 
was a very difficult thing, even with the best of 
intentions, to draw up a fair comparison of this 
kind. He himself had tried, and had done work of 
the kind in detail. It was almost impossible to 
put down in figures two designs which could in all 
respects be fairly compared in one’s own mind ; 
and the task was less possible as between thuse 
who held different opinions. Admiral Fitzgerald 
appeared to show the same tendency to change his 
mind. His original paper was on straight-line 
cruisers, and did not refer to straight-line torpedo- 
boats or Atlantic liners. 

Admiral Fitzgerald interposed that he had 
brought in liners and torpedo-boats. 

Mr. Whiting, continuing, said that he simply 
referred to the title of the paper, and the 
vessels which were selected as illustrations, parti- 
cularly the County class. It seemed to him that 
when two such good generals as Admiral Fitz- 
gerald and Professor Biles shifted their ground it 
could only be taken to indicate that the ground 
was not satisfactory. Discussion such as_ the 
present, although it was the life and soul of 
their Institution, had, nevertheless, some _inci- 
dental disadvantages. There were, however, the 
beautiful and exhaustive experiments of Mr. 
Froude, and there had been a very interesting 
discussion, which had lasted two years, know- 
ledge on the subject being very considerably in- 
creased. Unfortunately, the matter did not stop 
at this point. In the meantime ships had had to 
be built, and the effect of theories upon ship- 
building had not been so happy as their effect 
upon knowledge. That statement had been well 
illustrated by a significant remark in the paper 
read by Colonel Soliani on the previous day, in 
which it was said that the changes which had taken 
place in regard to Italian vessels were not a 
advantageous. Another happy illustration was the 
water-tube boiler question. There had been a 
popular outcry against water-tube boilers, and the 
discussion had lasted over three years, a great deal 
more being learnt by the public about the water- 
tube boiler problem than would otherwise have 
been known. The actual result on ship design was 
that the Devonshire class was now being tried at 
21,000 horse-power instead of 22,000 horse-power ; 
in other words, the immediate effect was that these 
ships were a quarter of a knot slower than they 
otherwise would have been. There was a similar 
result in regard to the shape of hulls, so far as the 

oint under discussion was concerned. More was 
ena about the relative merits of the straight and 
hollow lines, but the practical effect was that in 
three vessels under construction one would have 
half a knot less speed than the other two. These 


results appeared to the speaker as being of a mixed 
character, and he considered that the reason for this 
was a radical misconception of the arguments that 
had been advanced in support of the change. Over 
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and over again he had heard, during the last few 
years, naval officers appeal to their experience to 
confirm the superiority of the straight-line over the 
hollow-line vessels. No one had a greater respect 
for the lessons to be derived from experience than 
the speaker, but it was necessary to make sure 
that it was really experience. It seemed to him 
impossible that any British naval officers should 
have any preference grounded on experience in 
favour of the straight-line as against the hollow- 
line cruisers. 

Admiral Fitzgerald interposed that it was for 
the simple fact that there were no straight-line 
cruisers. 

Mr. Whiting, continuing, said that if there were 
two alternatives, A and B, and A had been tried, 
but B had not, then to say that B was to be pre- 
ferred, and call that a preference ‘‘ grounded on 
experience,” was to use words in a strange and 
unlikely sense. 

Dr. Inglis asked Mr. Froude if he had made any 
comparisons between a model showing hollow lines 
and another having exactly the same curve of sec- 
tions, but with the keel rounded up to the water- 
line. The speaker said that doubtless Mr. Froude 
was acquainted with the modern racing yacht, in 
which that principle had been carried out with a 
view of obtaining the highest possible speed with 
the smallest possible dimensions. 

Sir William White, who was not able to be pre- 
sent, had sent a written communication, which was 
read by Mr. Dana. The writer said that this 
series of experiments was of great value, not 
merely or chiefly because it practically set at rest 
the conflict of opinion in regard to the relative 
merits of straight versus hollow lines, but on ac- 
count of the new light thrown by the results on 
the propulsion and behaviour of ships in wave 
water. Mr. Froude had given in this research 
further proof of his great skill and resource as an 
experimentalist, and of his powers as an analyst 
of experimental data. His deductions greatly 
advanced exact knowledge of the causes influencing 
the extent and character of longitudinal oscilla- 
tions of ships amongst waves, and especially the 
effect of variation in the ratio of the period of 
encounter between ship and waves to the natural 
period of lonyitudinal oscillations of ships in still 
water. Mr. Bertin had made experiments on this 
subject long ago with small ships at sea. His 
results were valuable and suggestive, but the 
possible range and variation of relative periods 
for ships and waves was necessarily limited as com- 
pared with what Mr. Froude had been able to do 
with models. In the tank the exact determination 
of the motions of models and the effect of these 
oscillations on effective horse-power for a given 
speed were far beyond what could be achieved in 
full-scale trials at sea. It was interesting to record 
that many years ago Mr. Froude began experiments 
on the motion of models in artificially-formed 
waves, and the writer then carefully studied the 
phenomena in conjunction with Mr. Froude. Other 
and more pressing work, however, prevented the 
prosecution of the research. It was most satisfac- 
tory that the research had now been pursued to the 
point described in the paper, and possibly the in- 
vestigation would be carried further. No better 
illustration was afforded of the enormous advantage 
to be obtained if the proposal made last year were 
carried out, and a tank were established for the 
conduct of researches of a scientific nature affecting 
the propulsion and behaviour of ships. On the par- 
ticular aspects of the paper relating to the relative 
advantages of straight and hollow lines, Sir William 
White was prepared for the smooth-water results, 
and he had consistently maintained that view. A 
reluction of horse-power of 8 to 10 per cent. at 23 
knots in smooth water was clearly worth having, 
and that a relative gain was maintained down to.18 
or 19 knots. The advantage was more pronounced as 
the economy in power due to hollow lines was ob- 
tained without any conspicuc us difference between 
hollow and straight-line ships among waves, a differ- 
ence which many naval officers thought likely to 
occur. As a matter of fact, the experience upon 
which naval officers formed their opinion was ob- 
tained in ships of quite different form and speed 
from those which, at the present day, were adopted 
as being necessary for economical propulsion 
at high speed. The results given in the paper 
established the position on a solid basis of ex- 
perimental fact’; and whilst it might happen 
that the comparison between straight and hollow- 
line vessels of the Minotaur class would add 
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to our knowledge, it was to be hoped that in| cut up, and the surface thus diminished, probably 
the immediate future full advantage would be|the comparison would show in favour of the fuller 
taken of the possible economies disclosed by these | water-line. Where there was the same immersed 
model experiments when the trials of these ships | area there should be the same resistance. He 
took place. It would be necessary to pay due | considered that Professor Biles’s remarks, referring 
regard to Mr. Froude’s conclusions—that very | to the scientific aspect of the question, were of the 
moderate differences in distribution of weights | greatest importance. The differences he had set 
might well have more effect on seaway perform-|forth in the paper, and those obtained by another 
ance than such differences between hollow and | experimental tank, could doubtless be explained by 
straight-lines as were dealt with in the experi-| some minor errors. 
ments. It was perfectly true that if the results obtained 
Another speaker inquired whether in Mr. Froude’s| by experiments with the cruiser models were 
experiments the wave was a versed-sine wave or a taken, and the comparison pressed to a_ higher 
trochoidal wave. | speed — say 25 knots —- the curves would cross, 
Mr. Froude, in replying to the discussion, took |as Professor Biles had pointed out. Therefore, 
the last question first. He said the waves were | experiments with a similar ship of smaller size at 
natural waves. He could not tell exactly what 23 knots would doubtless show a comparison, as 
wag the formation, but his own observation was | between straight and hollow lines, which would 
that they were exceedingly steep, and on the point | differ from that drawn in the experiments he had 
of breaking. This led him to believe that they |made. If Professor Biles had said simply that in 
accorded with Stoke’s rotational wave—a form of | the experiments at Dumbarton the straight and 
wave which mathematicians and physicists regarded | hollow lines, when brought to the same displace- 
as the most probable. Replying to Dr. Inglis’s| ment, had the same resistance, he would not have 
inquiry, so far as the speaker was aware, no ex-| been very much surprised, speaking without careful 
periments had been made upon hulls sha as consideration of the precise dimensions of the ship). 
racing yachts. There were, however, a g many | The speaker's contention was that when there was 
records of experiments with vessels having the same a difference of 6.7 per cent. displacement, ther« 
curves, but different water-lines, one having a much | was a difference of over 16 per cent. in horse-powe!. 
fuller water-line than the other, the one with the and then the change of displacement at about 
fuller water-line having finer under-water lines. The | 6 per cent. brought the two resistances together. 
fuller ones, the speaker said, had more Y-like sec- | Now it appeared that it was not quite correct to 
tions, and the finer ones more U-like sections. Sofar|say that the resistances were the same; there 
as experience at Haslar went, the fuller water-line | was a discrepancy of something like 3 per cent. 








always gave the worst result. If the fore-foot were and probably something over. The experiments 
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made at Dumbarton might have overrated the resist- 
ance of the hollow-line form, and in that way the 
results might be reconciled. In the experiments 
made at Haslar with forms of that type, and under 
such conditions of speed with regard to dimensions, 
he should say that it was an unknown thing that a 
difference of displacement of a certain percentage 
by alteration of draught should make a difference 
in resistance of very much greater percentage than 
that of the difference in displacement. It was true, 
however, as he had said before, and as Professor 
Biles had said, that at the higher speeds, relative to 
the length, the smooth-water advantage of the 
hollow form diminished ; therefore, when those 
conditions existed, the little advantage with which 
Admiral Fitzgerald appeared to be so satisfied, and 
which experimenters among waves attributed to the 
straight-line form, would assume greater relative 
Impvrtance, 
\t the same time, it must be remembered that 
speed was being considered, and two forms were 
compared at certain speeds; and in speaking of 
the speed at which the ship was to go on the 
measured mile, it had to be borne in mind that very 
rarely was that speed reached by the ship in com- 
Mission, and therefore the difference of the hollow 
line + ‘8 to be appreciated. Of course, that advan- 
tage he would not say of straight lines, but of 
tncreased fulness of curved areas which led to 
straicht lines—at higher speeds had always been 
_ mised and put in practice ; by “higher speeds” 
ack ‘at higher speeds in relation to the length, that 
. ng the important point. Admiral Fitzgerald had 
: ject ‘1 that speed was always being increased ; 
Dott must be remembered that there was also the 
a se In size and length of vessel ; and speed and 
fength, as he said, must always be considered 
th ‘eiabon to each other. In Mr. Froude’s view, 
the conclusion to be arrived at was that, although 
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ships in the Royal Navy are faster now than 
they were, they were not so fast, relatively 
to their length, as they’were twenty years 
ago. [Here Mr. Froude appealed to Mr. W. 
E. Smith as to whether this was not the case, 
and Mr. Smith acquiesced.] Professor Biles 
had asked about the lines of the Scouts, and 
the speaker could only say that, so far as he 
knew, they were all different lines ; he knew 


|of one design which had hollow lines, and this had 


| proved the worst design of the lot. The conditions 
|for scouts were such that straight lines were best ; 
but these vessels were designed by their builders. 
|[Professor Biles remarked that the lines of the Fair- 
field scouts were straight.] Mr. Froude did not 
follow Professor Biles’s argument that the straight 
| lines gave increased displacement to the extent of 
|6 or 7 per cent. without a more expensive hull, but 
it might be true. Professor Biles had said that the 
}extra power which that displacement would carry 
| would more than make up for the extra horse-power 
| required, and leave a balance. Mr. Froude, however, 
would tell Professor Biles of a better way of increas- 
ing the displacement. It would be simply by making 
the draught or beam, or both, a little bit greater, 
the hollow lines being retained. In this way the 
increased displacement would be obtained with 
only 6 or 7 per cent. increase of horse-power, instead 
of 16 or 17 per cent., and with a very much larger 
margin. 

At this point Professor Biles inquired what 
| would follow from straightening the lines when 
|increasing the beam or draught, and to this Mr. 
| Fogude replied, ‘‘ You would be just as badly off 
as before.” 

Lord Glasgow, in summing up the discussion, 
said that the points raised were of. great import- 
ance. 


Tue Errect oF ACCELERATION ON SHIP 
REsISTANCE, 


The next paper, by Mr. C. E. Stromeyer, on 
‘*The Effect of Acceleration on = 
u 





was read by the author. We reproduce this paper 
in our wert issue. 
| Mr. R. E. Froude opened the discussion by say- 


|ing that he would be sony to suggest that Mr. 
| Stromeyer had wasted his time in preparing the 





Resistance,” | 





a 
sy —= 
paper, for it was a valuable thing that there should 
in the Transactions such a series of notes on 
Beaufoy’s experiments. But in trying to fulfil the 
conditions which he had laid down for himself, the 
author was attempting to perform the impossible ; 
for it had long been known that the conditions upon 
which steady speed depended wouid take time to 
establish, and it could not be expected, therefore, 
that the correct measure of the resistance of a ship 
at steady speed could be obtained when the speed 
was falling as fast as it would when the vessel was 
merely travelling by its own impetus. The speaker 
would think that the difference would be sensible 
in regard to every element of the ship’s resistance, 
but most conspicuous in regard to the wave-making 
element, because wave making influence depended 
upon the influence of the bow waves on the stern 
waves. As it took two ship-lengths of travel for the 
waves made by the bow to reach the stern, the 
stern waves due to speed were mixed up with the 
bow waves due to the speed the ship was making 
reviously—at the period of time equivalent to two 
engths’ travel. It was for these reasons that any 
attempt to derive by such means information as to 
resistance of a ship at steady speed must necessarily 
be futile. 
Mr. Reid thought it might possibly be of interest 
to the meeting to know that Mr. Stromeyer’s 
rinciple of finding the resistance of a vessel had 
n already adopted to a certain extent by another 
investigator, who had used pendulum experiments 
for giving information as to launching conditions. 
Mr. Stromeyer, in replying, said that he had not 
expected any discussion on the paper, which was 
intended simply to supply a note which might be of 
value to the Institution. The paper did not clai.n 
that the method would give the curve which he, 
at one time, thought would be obtained. Having, 
however, gone to considerable trouble in working 
out the results, and, seeing that they did indicate — 
a way of introducing an acceleration factor into 
the resistance of ships, he thought the matter might 
be of interest. If * was not mistaken, Newton 
had thought he could discover the resistance of 
boats by pendulum experiments, and such experi- 
ments had, the speaker believed, been frequently 
repeated. He also believed that Krupp’s firm had 
made an experiment in the same direction by 
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placing a heavy gun in a small boat, and firing it 
parallel to the keel. He quite followed Mr. Froude, 
and must allow that, with the changes in the shape 
of the waves, the results which he had at first 
anticipated could not be obtained. But by the 
acceleration or deceleration of the models, a means 
of determining this second factor in the resistance 
of ships was afforded, and it might throw some 
light on the large resistances which Mr. Froude had 
shown to exist when vessels were in a seaway. 


Ro.iuine or Sarps. 


The next paper taken was a contribution by Mr. 

A. W. Johns, of the Royal Corps of Naval Con- 
structors, the title being ‘‘The Effect of Motion 
Ahead on the Rolling of Ships.” This paper we 
shall print in full at a future date. The author 
pointed out that the rolling of ships with no motion 
ahead had been dealt with very fully by many emi- 
nent authorities before the Institution and else- 
where. The rolling under-way had, however, so 
far as he was aware, been dealt with on only one 
or two occasions, and then in a rather superficial 
way. However, that part of the subject possessed 
many points of interest. With isochronous rolling 
it was not difficult to show that a_ resistance 
varying as the angular velocity produced a’ decre- 
ment of roll proportional to the mean angle of 
roll, whilst a resistance varying as the square of the 
angular velocity produced a decrement proportional 
to the square of the mean angle of roll. The losses 
of energy experienced by a rolling ship might be 
classified : (a) energy lost in overcoming functional 
or skin resistance ; (b) energy lost in overcoming 
head resistance ; (c) energy lost by the imperfect 
restitution of energy given to the water surrounding 
the ship, and manifested in the creation of waves on 
the surface ; (d) energy lost by the motion given to 
the dead water at portions of the ship’s immersed 
surface where discontinuous motion occurred. In 
the latter case the dead water and the energy given 
to it by the ship passed away into the surrounding 
water, the latter being lost to the ship. This loss 
was first pointed out by Professor Bryan. There 
were also losses due to air resistance. The author 
then proceeded to deal with the losses enumerated 
in detail, and compared the theoretical results with 
those obtained by experiments. Unfortunately, 
only three sets of experiments were available, and 
in two of these the details were meagre. On the 
whole, actual tests confirmed the theoretical re- 
sults. In one case, that of the Daring, investi- 
ated by Sir John Thornycroft and Mr. Sydney W. 
3arnaby, the vessel became more tender as the 
speed increased, and calculations made by those 
authorities showed that the metacentric height at 
high speeds was about 2 in. less than when the 
vessel was at rest. There was no reason to sup- 
pose any different alteration in the stability of the 
destroyer whose rolling experiments were given. 
The effect of the alteration was to increase the 
period with the speed. In addition, the result of 
increased resistance to rolling as the speed increased 
was to increase the latter. The effect of the 
formation of dead water, therefore, was probably 
greater than that indicated by the differences in 
the periods. 

Mr. Froude opened the discussion, and said that 
he was very glad to bear testimony to the value of 
the paper ; it seemed to him an important addition 
to the literature of the theoretics of rolling. He 
was sorry that Professor George. Bryan was not 
present, as it would have been interesting to have 
heard his remarks on the subject. Still, the paper 
did not lend itself to discussion, and anything that 
might be said in the way of criticism could not 
easily be made intelligible in the time available. 
There were some remarks, however, which he 
would like to make on Mr. Johns’s paper, and these 
he would communicate in writing. 

Mr. Attwood said that the paper was pe ages 
valuable, as the author had compared theory wit 
practice in an admirable manner. It contained, 
moreover, rolling results in relation to a destroyer, 
not previously made public. Sir William White, 
in a paper dealing with the Revenge experiments, 
carried out in 1895, had stated that there was a 
great deal that could not be understood. Pro- 
fessor Bryan, in 1899, carried the subject of 
bilge keels very much further, and now Mr, Johns 
was attacking the same problem. The speaker 


knew that Mr. Johns had been thinking about 
the subject for a great many years, Referring 
to the 2 in. less metacentric height of the Daring 
mentioned by the author, Mr. Attwood stated that 





it was quite possible that the speed would not 
be so high and the wave would not be so long, 
so that the dip of the wave amidships might pos- 
sibly cause a greater diminution in metacentric 
height. 

Mr. Johns briefly replied. 


Mopet ExpERIMENTS IN DEEP AND SHALLOW 
WATER. 


A paper by Herr S. Popper, entitled ‘‘Some 
Results of Model Experiments in Deep and Shallow 
Water,” was the last on the list for Thursday even- 
ing’s sitting. This paper is one of considerable 
interest at the present time, when the influence 
of depth of water on the speed of ships is assuming 
such a practical form, and is of particular import- 
ance to constructors. We shall print it in full at 
a later date. Unfortunately, the hour was so late 
that the paper had to be taken as read, and there 
was no discussion. Three communications, how- 
ever, had been received. 

Mr. Yarrow, whose work in connection with the 
subject is well known, sent a letter, which was 
read by the President. The writer said that 
he was, unfortunately, prevented from attending 
the meeting to hear Mr. Popper’s paper. He 
would like, however, to make the following state- 
ment. The paper had been prepared with the 
consent of Vice-Admiral Count Montecucoli, of 
the Austrian Admiralty, and the Institution were 
grateful to him for permission to publish the 
results of the experiments, which had been car- 
ried out at the expense of the Austro-Hungarian 
Government. He would therefore move that 
the thanks of the Institution be expressed to 
Vice-Admiral Count Montecucoli for his kindness 
in allowing the results of the experiments to be 
published in the Transactions of the Institution. 

The motion was put to the meeting by Lord 
Glasgow, and carried with acclamation. 

The next contribution was from Sir William 
White, who regretted that he could not be present 
at the reading of the paper on ‘‘ Model Experi- 
ments in Deep and Shallow Water,” contributed by 
his friend, Oberster-Ingenieur Siegfried Popper, 
Director of Naval Construction to the Austrian 
Navy. The writer desired to express his high appre- 
ciation of the value of the paper, and pointed out 
that it was of interest as comparing the perform- 
ances of resistance curves of models and full-sized 
boats moving at different speeds, and in different 
depths of water, thus furnishing another check on 
the law of comparison between models and ships. 
It would also add to the information respecting the 
influence of depth of water upon resistance. The 
experiments and records of results represented 
much labour, and the Institution was under a great 
obligation to the author for his generosity in plac- 
ing these results at the disposal of naval architects. 
They would repay careful study and comparison 
with similar experiments recorded by Colonel Rota, 
of the Italian Navy, and Captain Rasmussen, of 
the Danish Navy. Again, in these experiments 
there were proofs of the now recognised law that at 
certain critical depths of water in relation to 
speeds the law of resistance in terms of speed 
underwent a sudden change. The curves given in 
the paper illustrated this very clearly, and the 
wave phenomena set forth were also most in- 
teresting. 

Colonel G. Rota, of the Royal Italian Navy, in 
his communication, said that the paper put before 
the Institution by Mr. Popper on the influence of 
depth of water on the resistance of three different 
forms of small craft showed some elements which 
agreed with the results of an experimental study 
on the same subject which he had had the honour 
to read*in 1900. His paper gave a case of model 
experiments made on a torpedo-boat in deep and in 
shallow water respectively, and the character of the 
curves of both were analysed. The resistance and 
the variation of trim obtained in shallow water 

ave the maximum value of the resistance of the 

rst portion of the corresponding curve, and 
occurred when practically the difference of trim 
was at a maximum also; and the increasing of the 
resistance value in shallow water was accompanied 
by a corresponding increase in the difference of 
trim. The elements furnished by Mr. Popper's 
paper were, unfortunately, insufficient to Pst a 
similar research, and, in fact, there were in all 
cases two points only which enabled the difference 
of trim curves to be drawn. Although there was a 
higher value of the difference of trim at a speed 
corresponding to about the maximum resistance 





value on the first part of the corresponding curve, 
relatively to the corresponding difference of trim in 
deep water, nevertheless, it would be very in- 
teresting to take notice of the difference of trim on 
the whole range of speed considered. 

The sitting was then brought to a close. 

On Friday, April 14, sittings were held in the 
morning, the afternoon, and the evening, when 
the following papers were read and discussed :— 
‘**Margins and Factors of Safety, and their In. 
fluence on Marine Designs,” by Mr. A. E. Seaton : 
‘*Notes on the Variation of Angular Velocity in tle 
Shafting of Marine Motors,” by Mr. J. H. Heck ; 
“A Method of Preventing Vibration in Certain 
Classes of Ships,” by Mr. A. Mallock; ‘The 
Admiralty Course of Study for the Training of 
Naval Architects,” by Mr. E. L. Attwood; and 
‘Submarine Signalling by Means of Sound,” hy 
Mr. J. B. Millet. 


Tue ANTARCTIC EXPLORATION VESSEL ** Discovery.” 


In connection with the engravings of this vessel, 
published on pages 469, 472, 473, and 474 of our 
last issue, it was stated, by an unfortunate error, 
which we much regret, that she was built by 
Messrs. Gourlay Brothers, of Dundee. Messrs, 
Gourlay Brothers designed and constructed the 
machinery. The vessel herself was built by the 
Dundee Shipbuilders’ Company, Limited, at the 
Panmure Shipyard, Dundee. This company are 
successors to Messrs. Alexander Stephen and Sons, 
the builders of the older Discovery, and of the 
Antarcti¢ relief ship Terra Nova. 

We shall conclude our report of the proceedings 
at the recent meeting in our next issue. 








CANADIAN SuHipsuiLpinc.—The Niagara Navigation 
Company has let a contract to the Canadian Shipbuild- 
ing Company, Collingwood, to build a twin-screw steel 
passenger steamer with a guaranteed speed of 224 miles, 
to ply between Toronto and Lewiston. 





Pic IN GERMANY.—The production of pig in Germany 
in February was 672,473 tons, as compared with 780,480 
tons in February, 1904. The aggregate production in 
the first two months of this year was 1,438,682 tons, as 
compared with 1,611,513 tons in the corresponding period 
of 1904. The check which production experienced in the 
first two months of this year is explained by the dis- 
ordered condition of the } el coal and coke trades 
in January and February. 





THE Junion InsTituTION OF ENGINEERS.— A large 
number of members of this Institution visited the 
Willesden Power - House of the North Metropolitan 
Electric Power Supply Company, at Taylor’s Lane, on 
Thursday evening, April 6. In the absence, through 
illness, of the engineer, Mr. E. T. Ruthven Murray, they 
were conducted round by the station superintendent, 
Mr. F. D. Napier, and his assistants. The Vice-Chairman 
of the Institution, Mr. Adam Hunter, at the conclusion 
of the visit, expressed the acknowledgments of the 
members for all that had been arranged for their reception. 
The continuous current is generated directly at a pressure 
of from 490 to 540 volts, suitable for the 2 by 240-volt 
network surrounding the works, and this fixes the average 
pressure of the alternating-current terminals of the same 
generator at 316 volts; the machines being, as it were, 
rotary converters driven by engines. Step-up transformers 
with a ratio of 1:9 are employed, raising the pressure to 
an average of about 2850 volts, at which it is transmitted 
to the sani, There variable-rate step-down trans- 
formers and rotary converters once more reduce the pres- 
sure down to that suitable for a 2 by 240-volt three-wire 
continuous-current distribution. The site of the station 
occupies an area of 34 acres, and adjoins the Midland and 
South-Western Junction Railway, by which access can he 
gained to all the great northern lines. The boilers are of 
the Babcock and Wilcox type, arranged in pairs, built in 
glazed brick settings. Draught-gauges are fitted, and an 
*‘Ados” registering CO, recorder. There are Hall steam 
feed-pumps, and a Mather and Platt electrically-driven 
a the latter having a special device for affecting its 
regulation. The arrangement of steam mains 1s novel. 
A jet condenser, by Ashton, Frost and Co., is provided 
for the two 300-kilowatt sets, while the other sets have 
their own surface.condensers. There is a cooling-plant, 
supplied by Kérting Bros., on which are four lines 0! 
spraying jets. The surface of the pond is 30 ft. by 200/t., 
and it is capable of dealing with 100,000 gallons of wate: 
per hour, which is the storage capacity of the pond. .\!! 
water is softened by a Brunn- Liwener apparatus, '! 
which milk of lime and soda is used. For the gener! 
arrangement, and for the design of many of the speci’ 
details of the low-tension continuous-current switchboar’, 
Mr. Ruthven Murray was responsible. His object v 
to arrrange a switchboard embodying the distinctive @: 
valuable features of the Ferranti high-pressure cellu 
type of switch-gear for low-pressure working. tbe 

rincipal feature of novelty in the low-tension swit:': 
Leaed is that four separate bus-bars are provided, a1! 
there are ‘‘Selector” switches which enable any machi: 
or feeder to be connected to any bus-bar. The batter,- 
room contains 250 Tudor cella, with a capacity of 5.J 
ampere hours, at a 10-hour discharge rate. 
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AUTOMATIC ADZING AND BORING- 
MACHINE FOR RAILWAY SLEEPERS. 


‘Tue illustration on page 494 shows a machine for 
automatically adzing the chair-seatings and boring the 
spike-holes of railway sleepers. When a sleeper is 
placed on the machine, it is caught near the ends by 
dovs which are fixed to slides working in the framing 
and driven by means of levers from a rocking-shaft, 
seen in the foreground of the picture. The dogs carry 
the sleeper over a pair of adzing-cutters secured to 
the ends of a shaft supported on brackets in the 
centre of the machine. These cutters may be set at 
any angle to give the required cant to the chairs, for 
which they form potectiy true and level seatings. 
The sleeper passes on, and is automatically brought 
to rest by the dogs exactly over the four boring- 
augers, one of which can be seen on each side just 
behind the adzing-cutters. The augers are then raised 
simultaneously by the hand-wheel at the left of the 
machine and bore the spike-holes to the required 
depth. Immediately the augers have been with- 
drawn from their holes, the dogs are again set in 
motion by a pedal, seen below the hand-wheel, and 
the next sleeper is brought forward in its turn over 
the cutters and stopped ready for drilling. The 
sleepers are supported against the thrust of cutting 
and boring by slides immediately over the tools, the 
slides being constrained by vertical guides on the 
cross-beam, and forced downwards by an arrangement 
of weighted levers above. 

The machine illustrated will take sleepers rough 
from the saw, and finish them ready for laying, at the 
rate of between two and three a minute. It has been 
built by Messrs. A. Ransome and Co., Limited, Newark- 
on-Trent, to the order of one of the South African 
railway companies. 








HEAVY MACHINE-TOOLS. 

We illustrate on page 495 a couple of fine tools, 
made by the Niles-Bement-Pond Company, of Phila- 
delphia and Hamilton, Ohio, whose London office is 
at 23 to 35, Victoria-street, S.W. 

The machine represented in Fig. 1 is a 48-in. rotary 
planing machine, the cutter-head of which is 504 in. 
in diameter over all, and carries 60 cutting tools. These 
are held in square slots near the outer circumference 
by means of set-screws, which are tapped through a 
steel ring shrunk on the circumference. This head 
is driven by internal gearing, in the case of the 
machine illustrated, by belting, but in other cases by 
a 15-horse-power Westinghouse motor taking direct 
current at 220 volts, and running at 975 revolutions 
per minute. The bed is 12 ft. 2 in. long, which admits 
of a saddle traverse of 8 ft. A rapid power traverse 
in either direction is supplied for this saddle, and 
there are three changes of power feed. A cross- 
traverse of 3 in. in or out is also provided for use in 
adjusting the position and depth of the cut. The 
whole machine bed and work-table together are 
arranged so that they can be swivelled on the bed- 
plate to any angle which may facilitate the handling 
of the work. This operation is effected by a pinion 
gearing with the rack sector, which in our illustration 
is shown to be bolted to the side of the base-plate. 
The cutter-head spindle is of steel, 12 in. in diameter 
by 39 in. long. The work-table is 10 ft. long by 4 ft., 
and is provided with clamping slots, as shown. 

Our second illustration shows an hydraulic wheel- 
press capable of admitting wheels 78 in. in dia- 
meter between the upper and lower bars, whilst 
the distance between the ram and the sliding-head 
may be 8 ft. 4in. asa maximum. Though the machine 


. Is mounted on a base-plate, this serves to take the 
weight only, all the tensional strain between the ram 
and sliding-head being taken by steel tie-bars at the 
top and bottom, as indicated. The cylinder is of cold- 


blast iron and is lined with copper. ‘The ram is 11 in. 
in diameter, and the maximum thrust it can exert is 
300 tons. Two pumps are fitted for forcing water 
into the hydraulic cylinder. These are driven by 
eccentrics, as shown. One pump is 1]? in. in diameter 
and (he other 1 in. Means are provided by which the 
suction-valve of either may be raised on its seat, 
under which conditions no water is discharged from 
the ‘orresponding pump. At starting, to work the 
m ie both suction-valves are allowed to seat, and 
both »umps force water into the cylinder. As the 
pres-are rises a rod connected with the suction- 
va'soof the larger plunger is dropped, holding the 
vaivc open. The smaller plunger continues to pump 
wa and gives the high pressure needed. The 
W ‘ccomplished, a second rod can be dropped, hold- 
Ms cpen Its suction-valve, and thus preventing any 
m ater being forced into the cylinder. It will 
u ‘e seen that the machine can be instantly 
st “or started without shifting the belt. The 
r counterweighted, and runs back automatically 
‘@ release valve is open. The water then dis- 
¢ wd ollects in the tank shown tothe front of the 
‘vcard, and it is from this tank that the pumps 

‘their supply. The sliding head, it will be seen, 








is mounted on rollers, which makes it easy to shift it 
as required. A lifting-hook to take the wheel axles 
is provided, as shown. 








RAILWAY-CARRIAGE VESTIBULE. 


In a former issue,* giving an account of the new 
works erected by Messrs. W. S. Laycock, Limited, at 
Sheffield, we made brief reference to the railway- 
carriage vestibule constructed at this establishment. 
Through the courtesy of Mr. Laycock we are now able 
to give illustrations of two forms of this appliance. 
Fig. 1, on page 498, is an end elevation of a railway 
car fitted with this vestibule; Fig. 2 is a longitudinal 
sectional view; Fig. 3 is a sectional plan showing 
the buffing arrangements and the Laycock coupler ; 
and Fig. 4 is a half-sectional plan of the vestibule, 
showing the bellows arrangement. These illustrations 
show the arrangement for wood underframes. Figs. 5 
to 7, page 498, show a recent modification which 
Messrs. Laycock have designed especially to suit steel 
underframes. Fig. 5 is an end elevation, Fig. 6 a 
longitudinal section of the end of the carriage, and 
Fig. 7 a plan. It will be seen by these that an 
equalising beam has been fitted to the coupler and 
centre buffer, whilst a compound compensating arrange- 
ment is introduced in connection with the spring 
plungers at the top of the vestibule. This arrange- 
ment has been found of great advantage, as it distri- 
butes the pressure equally over the whole vestibule 
—an important matter in taking curves. It is gene- 
rally admitted that an equaliser on the ordinary 
side buffing arrangement is of benefit, and in the 
case of the vestibule it is found to make the running 
easier on curves when the equaliser is fitted. 

The action of the equaliser beam is as follows :— 
There is first of all an initial compression on each 
centre buffer of 14 in., the springs being closed to that 
extent. The beam pivots on the coupler-bar (or hook- 
shank). The beam is made with an oval eye at each 
end, and these eyes embrace the buffer stems, the latter 
being made oval, from 14 in. distance in front of the 
eyes to the tail end, where they are attached to 
the guide-brackets on the longitudinals. The remain- 
ing forward part of the buffer-stem is round. Figs. 8 
and 9 are respectively an elevation and plan of the 
buffer-stem, the sections being shown by shaded parts. 
It should be stated there are two springs on each 
buffer-stem. When the pressure tends to come on one 
spring more than another, as in going round curves, 
the round part of the buffer-stem, not oe 
the oval eye, comes against the equaliser-bar. The 
latter, being pivoted in the middle, transmits the 
pressure to the opposite side. 

Fig. 10 is a reproduction of one of some photographs 
we have received, showing the result of a collision in 
which cars fitted with these vestibules have been in- 
volved. 

The general design is clearly shown in the illustra- 
tions. The bellows covering of the passage communi- 
cating between the cars is com of a pleated 
rubber or canvas diaphragm. his passage is, of 
course, in two corresponding parts, one half being on 
each carriage, and each part terminating in a broad- 
faced solid steel frame, as shown. In use the bellows 
arrangement is extended by powerful springs, one of 
which is shown in the roof of the car in Fig. 2, and 
two others in Fig. 3, so that the face-plates at the 
junction of the two parts are pressed together with 
considerable force. 

The vestibule is shown in our illustrations in con- 
junction with the Laycock-Buckeye automatic coupler; 
a device we have already denorioed.t It will be re- 
membered that this coupling can he used in conjunc- 
tion with stock that has side EK - the automatic 
coupler being swung down out of the way when an 
ordinary hook for chain coupling is exposed. This is 
shown by doited lines in Fig. 2. The usual side buffers 
also are made adjustable a extended, as in the 
one shown on the right-hand side of Fig. 3, or pushed 
back out of the way, when the automatic coupling and 
centre buffer is in use, as shown on the left of Fig. 3. 
In the latter case the coupling itself acts as a buffer, 
in conjunction with the centre buffer and vestibule. 

At the time of writing, over a thousand of these 
vestibules have been manufactured by Messrs. Laycock 
at their Sheffield works. The primary duty of the 
arrangement is, of course, to afford safe and com- 
fortable communication for passengers between cars ; 
and in this respect the design needs no comment, 
beyond saying that it fulfils its function admirably. 
There is, however, a second gee 7 in the safety 
it affords in case of collision. 6 e-way 
constitutes a most admirable buffer, which has 
been found effective in several accidents. The 
powerful springs by which it is extended are a most 
valuable adjunct to the buffing springs of the cen- 
tral coupler, which, as stated, is coupler and buffer 
in one. The great advantage of the vestibule as a 





* See ENGINEERING, vol. Ixxiv., page 450. 
+ See ENGINEERING, vol. Ixvii., page 645. 





buffer lies, however, in the fact that it extends from 
the platform to the roof of the car. The two steel face- 
plates by which the bellows arrangement is terminated 
give a large surface of contact, and there is no fear 
that the underframes of adjacent cars will ride over 
each other, as they do sometimes, when only the 
small areas of ordinary side buffers have to pass each 
other, thus leading to ‘‘ telescoping” ; one of the most 
deadly results of railway collisions. For the same 
reason the wheels do not leave the rails, and there 
is, therefore, no fear of an upset of the carriage. 
It has been found by experience that a train of cars 
fitted with this vestibule can, without serious results, 
be subjected to impact that would lead to probabl 
fatal pare apes with an ordinary train, or wit 
one in which the vetibules were of the general “‘ lazy- 
tongs” pattern, with practically no springs, or only 
such as would be so weak as to only just push out 
the lazy-tongs frame. It is said that trying to break 
up a vestibule train of this description is like attempt- 
ing to hammer a nail into a spring board. 

Another point that may be noted about this vesti- 
bule is that with it the end of the car is curved down 
both on the roof, as shown in Figs. 2 and 6, and at 
the sides, as shown in Fig. 4, to meet the bellows 
arrangement, so that there is a form of considerable 
strength, which distributes the blow between the 
roof, sides, and underframe of the car. The advantage 
of this shape will be apparent as compared to a flat 
end. The platform is of steel plate, and this takes the 
blow on the underframe in case of two cars coming 
violently together. As there is no shearing action of 
the body from its underframe, by the riding up of the 
cars, the strongest part of the structure does its full 
share of work in preventing destruction. 

It is claimed that if, in the case of some recent fatal 
accidents in this country, the carriages had been fitted 
with these vestibules, there would have been com- 
penetion small damage to the stock, and loss of 
ife would have been improbable. How far this 
may be true, of course, no one can say positively, but 
experience in America, where, of course, the Pullman 
vestibule is fitted to a very large number of cars, cer- 
tainly supports the contention, as also do some occur- 
rences in this country. The illustration, Fig. 10, indi- 
cates the manner in which the energy of the blow in 
a collision may be absorbed, the force having been 
sufficient in this instance to destroy the vestibule, 
though the car remained uninjured in other respects. 

In cases of collision, where carriages with these 
vestibules have been made up in a train with ordinar 
stock, the former have been comparatively uninjured, 
whilst the latter have been wrecked, with loss of life. 
Curiously enough, in some instances the blow of the 
collision has been transmitted through the vestibule 
cars, which have kept the rails, the passengers being 
very slightly sev 4 whilst ordinary coaches on both 
sides were either thrown over or broken up. 

The vestibule has been used for the East Coast 
Joint Stock, on the North-Eastern, the Great 
Northern, the North British, the Great Central, 
Rhodesian, and Central South African Railways. 





Tue St. Lawrence.—A channel 30 ft. deep and 350 ft. 
wide at the narrowest part of the St. Lawrence, between 
Quebec and Montreal will, it is stated, be completed as 
far as Batiscan this year, leaving some 20 miles to be 
dealt with next year. Attention 1s also being devoted to 
the channel below Quebec, so that the largest steamships 
may come in from and go out to sea from that port at 
any hourof the twenty-four, without being hampered by 
the state of the tide. Every year sees an increase in the 
size of steamships, and New York is now accommodat- 
ing vessels nearly 200 ft. longer than anything coming up 
the St. Lawrence. If Montreal is to retain and increase 
its importance asa port, increased facilities must accord- 
ingly be provided. During the last few years great im- 
provements have been made in the navigation channel of 
od - 8 personel —_ Fe reagan agua’ have 

n built ; more powerful lights and sirens, - buo 
and other aids have been established ; and the result 4 
been greater size and greater speed in the vessels plying 
to Montreal, while disasters have become fewer. 





Coa 1N GerMANY.—The production of coal in Germany 
was appreciably reduced in the first two months of this 
year by serious labour troubles in the Ruhr district, the 
output to February 28 declining to 15,385,993 tons, as 
compared with 19,688,031 tons in the corresponding period 
of 1904. Prussia figured in these totals for 13,987,958 
tons and 18,329,978 tons respectively ; Bavaria for 226,685 
tons and 231,678 tons respectively; and Saxony for 
834,398 tons and 822,702 tons respectively. While the 
output of coal fell off considerably in the first two months 
of this year, the production of lignites showed an appre- 
ciable increase, the total coming out at 8,742,621 tons, as 
compared with 8,084,706 tons in the corresponding period 
of 1904. Coal was also imported more freely into Ger- 
many in the first two months of this year, the total 
receipts from other countries having been 1,806,831 tons 
as compared with 738,473 tons. Thanks to the increased 

roduction of lignites and the substantial aid obtained 
bom neighbouring countries, the pressure of the labour 
difficulties of January and February was less acute than 
it otherwise would have been. 
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THE JAPANESE ARMOURED CRUISERS “KASUGA” AND “NISSHIN.” 
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THE JAPANESE CRUISERS 
AND ‘‘ NISSHIN.” 


The Armoured Cruisers ‘‘ Kasuzga” and *‘ Nisshin,” of 
the Imperial Japanese Navy.* 


By Colonel N. Sortant. 


I HAVE written this paper on the armoured cruisers 
Kasuga and Nisshin, of the Imperial Japanese Navy, in 
accordance with the kind suggestion of Sir W. H. White 
and approval of the Council of the Institution, who— 
notwithstanding that these ships have already been 
described, and that their type is by no means new, both 
having been described in technical papers—thought that 
a complete record of them would of some interest. 
Their authority and their benevolence dissipated my 
diffidence in the matter, and it only remained for me to 
try and do my task as best I could. I am not sure of 
having succeeded, but have endeavoured as much as 
possible to give the authentic and correct facts, whatever 
their value may be. 

The cruisers Kasuga and Nisshin are the last of a series 
of sister-ships (ten in number), stretching over ee of 
about eleven years, from 1893 to 1904. They had a proto- 
type in the earlier Italian cruisers Carlo Alberto and 
Vittor Pisani, which, except that the armament was less 
powerful, were of practically the same design. As a 
mainarmament, the Carlo Alberto and Vittor Pisani had 
twelve 6-in. guns, while the Garibaldi (the firat of the 
list of the Kasuga and Nisshin type) had two 10-in. guns 
and ten 6-in. guns. But, as a compensation, the former 
ships had a long forecastle, which made them more suit- 
able to ocean steaming and long commission on distant 
stations. 

The genesis of the Carlo Alberto and Vittor Pisani was, 
in fact, the design of a protected cruiser of about 4000 tons, 
intended for long cruises abroad. This protected cruiser 

the same main features—viz., speed, armament, and 
structural design—as they had. Admiral Saint Bon, then 
Minister of Marine, to whom the design prepared under 
his predecessor was submitted, thought it then unwise for 
Italy to spend money on warships having no side armour. 
A sketch submitted to him, and showing the desired 
armour protection, was approved, and resulted in the 
construction of the cruisers Carlo Alberto and Vittor 
Pisani from the complete design of Naval Constructor 
Colonel (now Lieut.-General) Edoardo Masdea. He was 
also the designer of the cruiser Garibaldi, the first on 
the list. 

The fact of a ship design being repeated over and over 
again duriog a long period adds perhaps to the interest it 
may deserve ; and this may also be enhanced by the cir- 
cumstance that seven out of ten ships of the list passed, 
before being complete, to nations other than those for 
which they were intended and built, including the Kasuga 
and Nisshin, which, commenced and practically com- 
pleted for the Argentine Government, have lee an 
active and useful part in the present war in the Far East 
under the oy be the Japanese Navy. 

It is well known that the transfer to the Japanese 
Government of the Kasuga and Nisshin, which, under 
the names of Rivadavia and Moreno, were built for the 
Argentine Government, was mainly due to the same cir- 
cumstances as caused the battleships Triumph and Swift- 
sure to pass from the Chilian to the British Navy. In 
the case of the remaining five ships which were commenced 
for the Italian Government, four were transferred to the 
Argentine Navy, and one—the Cristobal Colon—to the 
Spanish i The transfer was ible because the 
shipbuilders had, by contract, sufficient time allowed for 
delivery to enable them to sell the ships that had been 
commenced, and to build others for the Italian Navy 
within the contract time, with all desired improvements 
and changes. 

I say improvements and changes intentionally, because, 
although they were all intended as improvements, it is 
doubtful whether all of them were such in effect. For 
example, while the two first ships—the Giuseppe Gari- 
baldi and the Varese—which to the Argentine 
Navy as Garibaldi and San Martin, had cylindrical boilers, 
the icilowing ships had boilers of the Belleville and the 
Niclausse water-tube types ; while cylindrical boilers were 
again used in the Kasuga and Nisshin. 

Real improvements were, however, made, such as in- 
crease and better arrangement of armament;} better 
development of the electric plant, which, especially on 
the Kasuga and Nisshin, is, comparatively speaking, large 
and perfected in all details. 

The first five ships all had the following dimensions :— 


“KASUGA” 


Length between perpendiculars 328.10 ft. 
Breadth (moulded). os es ‘ vi 59.75 ,, 
Mean draught as 4s ES ¥, er 23.25 ,, 
Displacement ; es 6340 m.-tons 
Corresponding supply of coal 600.—Cti,, 
Speed .. ss es a 20 knots 


The Giuseppe Garibaldi, the Varese, and the Ferruccio 
had an increase of six frame spaces, equal to 4.86 metres, 
in the middle part, which permitted a better arrange- 
ment and subdivision of boilers snd increased coal capa- 
city. The power of the propelling engines was increased 
from 13,000 to 13,508 indicated horse-power, to insure, as 
for the preceding ships, the desired speed of 20 knots. 

In order of date, the ten ships, with their principal 
characteristics, stand as given in the annexed table. 

The cruisers Kasuga and Nisshin were contracted for 
to be exactly the same as the Giuseppe Garibaldi, built 


* Pa r read before the Institution of Naval Archi- 
tects, April 12, 1905. 


+ For example, the four 6-in. guns, two forward and 
two aft, at the ends of main deck battery, while originally 
arranged for broadside fire like the remaining central guns 
of the battery, were altered to right ahead and right 
astern fire respectively. 











TABLE GIVING PARTICULARS OF ITALIAN ARMOURED CRUISERS. 
| 
° Displace- | LH.-P. 
oy \Final Name.) Builder. boob 4 pre a ment. | Specified Armamente. 
} : Metric Tons. Metrical. 
Giuseppe Garibaldi .. Ansaldo 1895 | Cylindrical 6840 | 13,000 |Two10-in., ten 6-in., six 4.7-in., 22 minor guns 
Garibaldi | four above-water torpedo-tubes. 
Varese ../San Martin Orlando 1896 Do. 6882 13,000 (Two 10-in., ten 6-in., six 4.7-in., 24 minor guns 
} four above-water torpedo-tubes. 
Giuseppe (Cristobal = Ansaldo 1896  Niclausse 6840 13,000 (Two 10-in., ten 6-in., six 4.7 in., 22 minor guns 
Garibaldi | Colon four above-water torpedo tubes. 
Varese .. |General Orlando 1897 Be.leville 6900 13,000 (Two 10-in. fourteen 6-in., 24 minor guns, four 
| Belgrano above-water torpedo tubes. 
Giuseppe Lueyrredon |Ansaldo 1898 Ditto 6810 13,000 | Two 10-in., ten 6-in., six 4.7-in., 22 minor guns, 
Garibaldi | four above-water torpedo tubes. 
Ditto Giuseppe Ditto 1899 Niclauss - 7400 13,500 (One 10-in., two 8 in., fourteen 6 in., 20 minor 
| Garibaldi guns, four above-water torpedo tubes. 
Varese Varese .. Orlando 1299 Belleville 7400 13,350 (One 10-in., two 8-in., fourteen 6-in., twenty 
| | minor guns, four above-water torpedo tubes, 
Ferruccio ..' Ferruccio ..| Royal Dock- 1902 Niclausse 7400 13,500 (One 10-in., two 8-in., fourteen 6-in., twenty) 
yard of Venice |_ minor guns, four above-water torpedo tubes. 
Rivadavia .. Kasuga | Ansaldo 1902. Cylindrical 7710 13,500 One 10in., two 8-in., fourteen 6-in., twenty 
minor guns, four above-water torpedo tubes 
Moreno... Nisshin Ditto 1903 Do. 7745 Four 8-in., fourteen 6-in., twenty minor guns, 


In allships the main armament of 10 in. guas and 8-in guns 


and delivered to the Italian Government, with the excep- 
tion that the boilers were to be of the ordinary cylindrical 


type. 

bf course, such a change, although small in appearance, 
entailed, apart from increased weight, many alterations 
in structural details, which were afterwards augmented 
by successive improvements and additions desired by the 
Argentine Commission, to which I shall refer later on, 
but there was no alteration in the main structural features 
of the ships from those of their predecessors. 

The principal points which are not peculiar to the 
Kasuga and Nisshin, but are common to the whole series 
of ships, are the following :— 


(a) Armament ; 

(b) Protection ; 

(c) Structural arrangement ; 
(d) Speed ; 

(e) Coal endurance. 


(a) In regard to the armament, which will be dealt 
with more in detail hereafter, it will suffice now to call 
attention to its importance, as shown above, in relation 
to the size of the ships and to their other features entail- 
ing weight; and it is convenient to say here that the 
armament of all these ships was made and supplied by 
the firm of Sir W. G. Armstrong, Whitworth, and Co., 
Limited, through their works at Pozzuoli, in Italy. 

The protection has lost some of its original value, 
ead it may be said to be up to date even now. 
When it was planned tke leading idea was to have a 
complete outside armour protection thoroughly efficient 
against shells, and an internal deck of sufficient strength 
to protect all the vital parts below against shell explosion, 
should any happen to occur inside the armoured walls. 
Six inches was the general thickness chosen for the side 
armour; and I think it may be fairly admitted that, 
fourteen years ago, when the —% of the prototype 
cruisers Carlo Alberto and Vittor Pisani was prepared, 
such armour was all that could be desired. The outside 
protection, although not covering the ship all over, was 
complete in a relative sense, as the side armour not only 
belted the ship completely at the water-line, but above 
the belt it enclosed the whole armament, and other vital 
partsin a central citadel which, from the belt, went right 
up to the upper deck; while the upper deck itself on the 
top of the citadel, and the lower deck on the top of the 
belt, were also protected, so as to completely box in the 
defended parts. It is, perhaps, proper to add that the 
armour deck beneath the lower deck had the turtle-back 
form then common to all protected cruisers, the deck 
meeting the sides of the ship underneath the lower edge 
of the side armour. Such an arrangement was a natural 
consequence of the functions assigned to the side armour, 
and to the armour-deck itself, as above explained. 

The armoured citadel, while enclosing the bases of the 
two turrets, afforded complete protection to the arma- 
ment of 6-in. guns on the battery deck. It is well to 
note that the boxing of the guns inside the battery, 
although not carried out in such a thorough and efficient 
way as on the Japanese armour-clad Mikasa, was even 
then initiated, and its advantages understood, as the 
whole battery was subdivided into four compartments by 
means of a transverse bulkhead and a central longitudinal 
bulkhead, built up in connection with the funnel casin, 
to localise damage should a shell explode inside the 


The side armour, not being very heavy, was, for sim- 
plicity of construction, not recessed with its lower edge 
on a shelf, but was simply attached with its backing to 
the flush side of the ship. The side armour and its 
backing therefore projects outside the plating, thus in- 
creasing the width of the ship at the water-line. A 
strong angle-iron underneath the lower edge of the 
armour united it with the ship’s side, and gave it some 
support. The stepping-out of the armour is a convenient 
point of support for shoring when docking. As will be 
seen from the engravings on 502, 503, and 505, the 
ships are three-decked—viz., in addition to the armour- 
deck, they have a lower deck, which in the central part 
of the ship combines with the armour-deck ; a main deck 
and a flush upper deck.* The ships may be said to be 


* The following references relate to the illustrations, 
Figs. 1 to 12, on pages 502 and 503 :— 

1. Hatches to the admiral’s rooms. 2. Casemate for 8-in. 
guns. 3. Boats—9 metres long. 4. 60-centimetre search-lights. 
5, 6-in. guns. 6, Boat-11 metres long. 7, Fresh-meat store. 





13,500 
four above-water torpedo tubes. 


is carried in two revolving turrets, one forward and one aft. 


symmetrical fore and aft ; the propelling engines occupy 
the central part, and the boilers are in two equal groups, 
one ered pete one abaft the engines, while the arma- 
ment is also equally distributed forward and aft. The 
ships have one mast only, placed in the middle of the 
length. ‘The location of the propelling engines in the 
middle, while not free from inconvenience, as it entails 
a greater length and weight of shafting, and a higher 
position of the after boilers, which are necessarily titted 
above the shaft tunnels, has some important advantages. 
First, it affords a real duplicaticn of the steaming power, 
one group of boilers being entirely separated from the 
other group, with no connection whatever, so that any 
damage affecting one of them, whether in the boilers or 
in the steam and feed-pipes, cannot in any way affect the 
other group. 

Greater facility of supervision and direction is ob- 
tained by the engineer in charge over the whole machinery, 
as, without leaving the engine-rooms, he can keep per- 
sonally in touch with, and attend toeither of the groups 
of in, as may be necessary. A shorter length of all 
pipings in connection with the engine-room, and a more 
symmetrical and easy arrangement of the same, also 
result from this plan. And last, but not least, the central 
position of the engines is beneficial in reducing vibration 
in the ship due to the longitudinal couple of the inertia 
forces of the moving parts, which need not be so well 
balanced. In fact, ey on the Kasuga and Nisshin, 
vibrations were scarcely felt at any speed ; while quite 
appreciable vibrations were set up by the single-cylinder 
dynamos forward when running alone, the ship being in 
harbour. 

The central position of the engines, with corresponding 
symmetrical disposition of armament, dictated to a great 
extent the structural arrangement of the ships, which 
is, however, on the whole, the same as is usual in ships of 
their size and class. Attention, however, may be called 
to a central tunnel running along the middle line of 
the ship, close underneath the armour deck, and between 
and above boilers and engines. The idea of such a 
tunnel was taken from English warships built or build- 
ing at the time, which had a similar central passage. 
But while in the British ships the side bulkheads of the 
tunnel went right down to the inner bottom and formed 
magazines below, in the Italian ships, failing the neces- 
sary space below, they were contented with the tunnel 
above, which, as in the English ships, was intended 
as a thoroughfare for easy communication between the 
various machinery compartments, for easy and accessible 
passage of electric wires, speaking-tubes, telegraphs, for 
the manceuvring of the main drainage valves, &c., and for 
eventual conveyance of ammunition from end to end, 
should necessity occur. This last utilisation was, how 
ever, subsequently discarded, the tunnel being shut at 
the ends, with no communication with the ammunition 
compartments. The tunnel was supported in the engine 
9. White steam-boats. 10. Life - boats 


11. Salt-water tanks. 12. Flag-room. 13 
14. Skylight on galley. 15. Rop 





8. 6-pounder guns. 
8.50 metres long. 
Boats — 5.20 metres long. 


winches. 16. Casemate for 10-in. gun. 17. Admiral’s saloon. 
18. Officers’ cabins. 19. Officers’ pantry. 20. Fans. 2!. Alt 
magazine. 22. Passage to store-rooms. 23. Officers’ mess-rocm. 
24. 8-in. guns. 25. Clerk’s office 26. Boiler-rooms. 27. Officers 


galley. 23. Main-deck dynamos. 29. Firemen’s bath. 30. Engire 
room. 31. Athwartship bunkers. 32. Engine-room air-extractor. 
| 33. Boiler-room ventilator. 34. Standard compass platform. 

| Crew’s galley. 36. Workshop, 387. Donkey. 38. 10-in. gun. 3Y. 


| Comming - tower. 40. Torpedo-room. 41. Lower dynamo -1oon) 
42. Ice-making machine. 43. Store-room. 44. Sick bay. 4°. 
| Cofferdams. 46. Peak. 47. Nautical-room. 48. Steam-windlas:. 
60. 8-in. guns’ support. 51. Spare bunkers. 52. Armour-deck 


crates. 53. 10-in. guns’ support. 54. Fresh-water tanks. 

Coal-boxes. 56. Mast. 57. Passaze to Central tunnel. 58. Chair 

tubes. 59. Steering-gear room. 60. Steering-engine room. 61. 
Engineers’ store-room. 62. Gunners’ store-rooms. 63. Oil-tank-. 
64. Fore magazine. 65. Bunkers. 66. Longitudinal side tunnels. 
67. Central tunnel. 68. Boatswain's store-room. 69. Steersmans 
store-room. 70. Anchor-chain lockers. 71. Stream anchor-chain 


locker. 73. Skylight on the admiral’s rooms. 74. Ladders to the 
admiral’s rooms. 75. ders to the o‘ficers’ rooms. 76. Smoking- 
room. 77. Oven. 78. Kneading-machine. 79. Hammock bert!:- 
ings. 980. 6-in. guns’ pedestal. 81. Crew’s w.c. 82. Forge ar 
anvil. 83. Conning-tower support. 84. Ladders to main deck 
85. Engineers’ mess-room. 86. Commander's sitting-room. *. 


Commander's bed-room. 88. Coal-scuttles. 89. Crew's bag shelvi -. 
90. Cadets’ mess-room. 91. First engineer's cabin. 92. Casemat: 
for torpedo-tubes. 93. Boiler casings 4. Chain-elevators. 9: 
Alternative clevators. 96. Warrant officers’ berths. 97. Warran' 
officers’ mess-room. 98. Store distribution room. , 75-centi 
metre search-light. 100. Thyrion pump. 102. Ladders to lowe: 
deck, 103, Engine-room ventilators. 
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rooms by the central a pape bulkhead which sepa- 
rates the two engines, and by pillars in the boiler-rooms, 
in two rows along the cent 
tween the boilers. 

In addition to the usual cofferdams around the hatch- 
ways of the protective deck, a cofferdam about 30 in. 
wide was built at the side of the ship from the protective 
deck to the main deck, to allow leakages to be stopped at 
the sides, and the slopes of the armour deck to be cleared 
of water, should damage occur to the armour belt. 

(d) The specified speed of 20 knots was realised in 
nearly all the ships, including the Kasuga and Nisshin, 
as will be shown further on. This was a good speed 
fourteen years ago for such armoured ships. 

(e) The coal endurance also, as reckoned by the 1000 
tons of coal (increased in the Garibaldi and Kasuga and 
Nisshin to 1190 tons) the ships could carry, was fairly 
good, and quite ample for ships intended for Mediter- 
ranean service. 

The Kasuga and Nisshin were contracted for on De- 


longitudinal passage be- 





cember 23, 1901, to be built in twelve months; but before 
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General Dimensions and Data. 

Length overall .. ss os = 111.730 metres 
2° at water-line . “8 108.860 ,, 
> between perpendiculars 104.860, 
Moulded breadth .. ef + 18.200 ,, 
Breadth outside armour .. 18710 ,, 
Moulded depth Ss 12.190 ,, 
{ forward 6.600 ,, 
Draught on trials { mean 7.100 ,, 

aft 7.600 


7.400 met. tons 
14,800 met. H.-P. 
20 knots 
1,190 met. tons 
16.98 eq. metres 


Armour.—All detailed figures will be found on page 506 
(Figs. 13 to 19). The armour-plates were supplied by 
the steel works of Terni. 

Structure, Scantlings, and Materials.—Structure and 
scantlings are shown on the drawing of the midship sec- 
tion (Figs. 20 and 21, page 506). The hull is built of mild 
Siemens-Martin steel, no special steel being used any- 


Displacement on trial 
Indicated horse-power 
ary on Te 
otal coal capacity. . 
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one of them, the Kasuga, was launched (under the name 


where. Wood was limited to upper-deck planking, which 


| Horizontal Range | 7 
from Athwartship. Vertical Range. 














| 
Forward. Aft. Elevat'on.| Depression. 
deg. deg. deg. deg. 
10in. gun .. oo as ae t 
8 ,, guns, forward 90 45 25 5 
Oa a ee 45 99 25 6 
” ” upper 
deck, forward.. 90 oi +8 7 
6-in, guns, upper | 
deck, aft ‘- 20 90 | 20 7 
6-in. guns, main } 
deck, forward .. 90 20 | 15 7 
6-in. guns, main | 
deck, centre .. co 6) | 15 7 
6-in. guns, main | 
deck, aft . 20 90 | 15 7 
' 





Details of armament, which is all of Elswick type, 





and built by the Elswick firm in Italy, at Pozzuoli, 
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| The ammunition was supplied by the Ordnance Works of 
| St. Chamond, in France. The turret guns, as will be 
|seen from the drawings, have, as usual, a direct supply 
|of ammunition from the ammunition-rooms below by 
means of a hoist independent of the revolving turret struc- 
ture. The 6-in. ammunition is raised from the magazines 
to the main deck by means of two continuous single-chain 
hoists (Figs. 27 and 28, page 507), one at each end of the 
main-deck battery, whence the ammunition is carried on 
beam rails to the 6-in. guns of the battery, and to the hand- 
scuttles of the 6-in. upper-deck guns. inor ammunition 
is raised from magazines to the main deck, and from the 
main deck to the upper deck by hoists of the alternative 
type. The working of turrets and hoists is by electric 





of Rivadavia), the time of delivery, for reasons not de- | is of teak, and to cabins and saloon furniture. No lining | motors and gear, built by the Stabilimento Klettrotecnico 
pending upon the shipbuilders, was protracted. How- | was fitted in the magazines. Shelves in magazines and | di Savigliano, Piemonte, who also designed and made the 


ever, I confidently think that the ships could have been | 
completed near the original contract time, all the neces- | 
Sary materials, like guns and armour, which affect so 
much the despatch of shipbuilding, having been supplied 
in good time by the makers. In this respect the ship- 
builders were much assisted by the Italian Government, 
who helped them in many ways. 

The keel of the Rivadavia (now Kasuga) was laid on 
March 10, 1902, and the ship was launched on October 22. | 


The keel of the Moreno (now Nisshin) was laid on) 
— h 29, and the ship was launched on February 9, | 
licfore the end of 1902 all the machinery for both shi 
was completed and ready to go on board. As seoieelr 
stated, both ~ were to be a repetition of the Giuseppe | 
Gar valdi, built by the same firm of Messrs. Gio. Ansaldo 
and Co. for the Italian Government, with the exception 


only of the boilers, which were to 

the N iclausse water-tube ty 
‘ne cylindrical boilers 

Simphfy matters with 


be cylindrical, in lieu of 


‘teing heavier, in order to, 
regard to speed, it was agreed in 
= contract that the specified speed of 20 knots of the 
:1\<eppe Garibaldi was to be obtained under precisely 
. “me conditions of draught as in the trials of the 
‘s'tcr. | The conditions of air-pressure in the stokeholds 
<i*: Of course, modified to suit the different types of 
ome s: } in. of air-prescure was allowed for natural 
Craught, and not over 1.6 in, of forced-draught trials. 


shell-rooms were all metallic. 
Displacement Weights.—Particulars of weights of hull 
and of displacement weights are given in the Appendix. 
Armament.—The armament was to be exactly like that 
of the Italian cruiser Giuseppe Garibaldi. Subsequently, 
however, in the Nisshin the forward turret, with one 
10-in. gun, was, for convenience of time, replaced by a 
turret having two 8 in. guns—the same asaft. The mili- 
tary tops of the Giuseppe Garibaldi were suppressed, and 
two machine guns were transferred to upper structures ; 
the armament of the two ships is therefore as follows:— 
“Kasuga.” ‘* Nisshin.” 
10-in. guns 1 _ 
8 in. guns oe on 
6-in. guns on main deck 
6-in. guns on upper deck 
3-in. guns on superstructure ax 
3-in. guns at ends of main deck .. 
1,8-in. guns on superstructure 
Machine-guns .. o% Py tie 
Torpedo-tubes(above water at sides) 


4 


2 
10 10 


LAP Qe 
er Qekae 


The height of the guns above the water-line on trial | Every 6-in. gun (one round) 


draught is as follows :— 


Metres. 
For the 10-in. guns 7.60 
ms 8 in. guns as ne én 7.10 
” 6-in. guns on upper deck .. 6.40 


in 6-in. guns On main deck .. 
All guns have a wide range of fire, 


oe ee 4.0 
both horizontally 
and vertically, as follows ;— 





| 


| 
| 


| 


\ 


chain hoists mentioned above. During the steam trials at 
sea, the gun trials were also made with good results as re- 
gards the guns, turrets, and the ship structure, The guns 
and turrets were tried precisely in the same way as was done 
by the Italian Navy for the Giuseppe Garibaldi, viz. :— 


From 
Elevation. Athwart- 


Gun Trials. 
ship. 
degrees degrees 
10 0 
10-in. gun in forward casemate (four 25 90 forward 
rounds) 10 » « 
35 80 aft 
(Weight of projectile, 204 kilogrammes.) 
8-in. guns in after casemate (one round) .. 8 70 forward 
Ditto ditto (one round) ..__ Total 0 
depression 
Ditto (two rounds simultaneous) 8 0 
Ditto ditto (one round) .. 8 80 aft 
(Weight of projectile, 104 kilogrammes ) ‘ 
Total (Oforward 
elevation 
Total €0 aft 
depression 
(Weight of projectile, 45 eBiyremnes.) > 
a pee | 
Every small-calibre gun (one round elevation forwi 
° gan , Total Extreme 
depression aft 
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Fig.15. MAIN DECK. 
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PROTECTION. 
Kasuga Nisshin 
mm. mm. 
Armour belt -- 150-70 150-70 
side above 
belt s 150 150 
Armour bulkheads 120 120 

















Protective deck .. 37-22 37-22 
Upper deck above 

citadel ‘ 40 40 
Lower deck outside 

citadel eee 


: barbette, 
10-in. gun 150 
‘ Armour barbettes, 
' 8-in. guns ae 100 100 
- Armour conning 
: tower. 150 150 
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Fug.27. CHAIN ELEVATOR FOR THE 6° AMMUNITIONy.— 
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Fig 30. ‘Nisshin” and “Kasuga” 
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DIAMETER OF SCREW MET. 5.100 ‘i | 
MEAN PITCH “ 7.120 = 
DEVELOPED SURFACE OF BLADES SQé " 7.0350 2 


Fics. 29 anp 30. THe Propenters or THE ‘‘GaRtBALDI” AND “‘ NISSHIN.” = 


Propelling Machinery.—I shall not dwell much upon Number of 
the propelling machinery, descriptions of which have furnaces 
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been given by many technical papers (see Engineer, Nov- _—., of os = —- 
ember 4, 1904; ENGINEERING, January 22, 1904; Marine furnaces t 
Engineering, March, 1904; Marine Engineer, September, (mean) .. 1.104 metres ¢ : 
a &c.). The following particulars will, I think, be; Working nit ‘ a iN 
suthcient :— pressure .. e . ae di —_— 
The propelling machinery consists of two twin sets of =~ age nite ot ii — 
vertical triple-expansion three-cylinder engines, located | otalheating —_ Ps ( 
side by side in the central part of theship, in twoadjacent | ‘surface ..2262.90_,, 1 : | 
independent compartments separated by a central longi-| Diameter of | s | a 
tudinal bulkhead. Steam is supplied by eight cylin- funnels (in- | a | fF 
drical boilers in two groups of four boilers each, one abaft side) a 8.05 metres i? | if 
and one forward of the engine-room. Each group of os 6 (hoa i. 
boilers consists of two double-ended and two single-ended | hove _ fire- = é 
boilers in two separate compartments, the double-enders |- «grates “ .: 22.62 ,, | |a-— L—Z 
being in the large compartment near the engine-room. Height of aft 1 | « 
Each group has one funnel. tunnel above as y 
Forced draught is obtained by means of twelve steam fire grates.. 21.50 ,, Lig 
fans, two in each stokehold, under the closed ash-pit —syeam Trials (Fig. 26).— | | ? 
system, the fans being fitted as low down as possible to | phesteam initamepenead . a+ a 
eusure good ventilation of the stokehold. Care has been | jy along the Eastern Ri- 4 
taken to balance as well as possible the reciprocating | viera, near Rapallo, on the l 
parts of the propelling engines, but no special contri- | official measured base (6035 1 
Th ph pdls y d fi lati , q | metres long) from Punta | 
boilers cae —— an gures relating to engines and | Qpig pe to Portofino, in a | | 
0 a depth of about 300 ft. of Po 
fr Bn TORE RO 2 No. water. The line of posts at 
a ae - ee each end is normal to the Fics. 27 anp 28. Tae Ammunttion-Hotsr. 
m.. Jes 2. | beneitee, Theeatere, any oo 
nders, diameter of low-pressure .. 360 viation of the ship from the : mis : ; 
ke tha ets pal} Lino = | right course tends to augment the length oftherun. The the Official Commission of the Argentine Nev}, presided 
er at forced draught . oF .. 14,800 L H.-P. direction of the base line is given in nautical figures on the over by Captain Domecq Maria Garcia. Both ships went 
bee 1 a at full power.. 106 | official Base Map. The compasses of theships being duly on the official trials at sea after one mooring trial and 
Condensers, essing pil ein). B= oa nel | adjusted before initiating the official trips, the ships were one preliminary trial at sea, and with clean bottom just 
neter of boilers(mean) ..  .. Pry — spun Aad | steered on the proper course by compass. The posts, com- out of dock. The contract conditions of trials were 
ength of shell of four double enders 5.710 ,, | pass observations, steering, calculations, and all details of simply a repetition of those set out by the Royal Italian 











single enders .. 2.970 the trials were left to the direction, and in the hands of, Navy for the Giuseppe Garibaldi, and the same results 
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were to be obtained. The trial conditions of the Giuseppe 
Garibaldi did not contemplate speed (the ship’s design 
being from the Italian Naval Construction Department), 
but only development of steam power, and were as 
follow :-- 

One natural draught trial of six hours’ duration, in 
which the engines were to develop a mean power of 8600 
indicated horse- power. 

One forced draught trial of 14 hour’s duration, in which 
the mean power developed was to be not less than 13,500 
indicated horse- power. 

In the natural draught trial the coal consumption per 
indicated horse-power per hour was not to exceed 0.900 
kilogrammes (about 2 Ib.). 

The steam trials of the Garibaldi were made along the 
Eastern Riviera, and theresults obtained on the Portofino 
base line were as follows :— 


| 
| 
| 
| 

















en i= | | ss ge ‘ " . 
: = @ ae es s- INDICATED Horsk- 
4 Draveurt. 4 = Es 3 28 Bs PowER. 
Pa He ea |@ 38 &§ Speed | 
Date of Tria’. 3 83 See. Wind. [Ze Es E =o = om] 
=a For- e3 lgesissoqgo¢ 3 Star. 
Aft. |Mean. 72 ig no 3- Pa Port. Tvtal. 
of s as D Ss 
ae ward. aa jae Zua S=% 3 board. 
hrs. m. m. m. | in. 
Aug. 17, 1900 . 6 6.81 7.81 | 7.07 7354 | Calm | LightN.O. | 0 177.5 , 26.5 89.2 4961 4983 9,944 16 16* 
Sept. 7, 1900 .. 14 6.86 7.27 | 7.06 7339 Light so. wae | 14 201.5, 256 106 7035 } 7076 «14,111 19. 66+ 


| 
| 


* Ship’s bottom not clean. 


ratio of blade area to disc area. 

diameter of screw propellers. 

coefficient which ought to be not less than 0.60. 
indicated horse-power. 

= speed in knots. | 
But to change the propellers would have taken up much | 
time; and as the speed obtained was fully satisfactory, | 
the idea was abandoned. 

Electric Plant.—The electric power station which, in 
the Giuseppe Garibaldi consiste] of four continuous- 
current dynamos, having a total power of 120 kilowatts, 
has been increased by 25 per cent. by the addition of one 
similar dynamo. The five dynamos were located, three 
in the dynamo-room below the armour deck, and two on 
the main deck inside the armoured citadel. These two 


number of screw propellers. | 


<p s 





| 














+ Ship’s bottom 20 days in water after clearing. 


The coal consumptiun on the natural draught trial was |dynamos were intended for general use, and also as a 
0.895 kiligrammes per indicated horse-power per hour. reserve for the main station. The dynamos of the con- 

In both trials no great importance was given to speed | tinuous-current, four-poles, shunt type, were made by 
observations, the trials being essentially power trials, and | the Ansaldo firm, and worked at 110 volts and 300 
the real speed having to be ascertained later by progres- amperes. The steam-engines, of the compound tandem 
sive trials when the ship was in the hands cf the Italian type, were supplied by Messrs. F. Tosi and Co., of 
Navy. However, such being the results, equal speed | Legnano. The power plant, in addition to supplying 
under the same conditions was to be obtained with the | current for the electric lighting of the ship, consisting of 
Kasuga and Nisshin ; and, as the speed of the Giuseppe | nearly 500 lamps, and five searchlights—four of 24 in. and 
Garibaldi was not entirely satisfactory, it was thought ad- | one of 30 in.—also supplies current to many electric 
visable to change the screw-propellers in the former ships motors—viz, main artillery motors, ammunition ele- 
from four blades to three blades of a somewhat different | vators, ventilating fans, ash elevators, refrigerating ma- 
form, deduced from ascrew-propeller design of the Italian | chine, workshop, &c. All the wires, the principal of 
Naval Construction Department, tried by model experi- | which are solid bars, are enclosed in metallic water-tight 
ments in the Spezia-Froude tank. The details of the casings, or protected by Bergman’s tubes. The search- 


screw-propellers in both cases are shown in Figs. 29 and 39, 


507. 

i may say, by the way, that speed was improved by the 
new propellers, and that vibrations, which were small in 
the Giuseppe Garibaldi, becam» scarcely perceptible in 
the Kasuga and Nisshin. 

It will be noted that during the natural-draught trials 
of the Giuseppe Garibaldi the air-pressure in the stoke- 
holds was nil, the Niclausse water-tube type of boilers, 
with ample grate surface and small resistance to passage 
of gases, requiring no assisted draught. In the case of 
the Japanese cruisers, to compensate for the smaller grate 
area, and for the greater resistance to the passage of 
combustion-gases through the tubes and flues, an air- 
pressure of 4 in. was admitted for the natural-draught 
trials, as is customary in the British Navy for cylindrical 
boilers. 

According to contract, the air-pressure in stokeholds 
during forced-draught trials was not to exceed 40 milli- 
metres of water, as said above, The results of the steam 
trials of both ships Kasuga and Nisshin are collected in 
the annexed table:— 








° Draveur, oe 85 gs | + § ‘ a. ense- 
pe ES fs 8 Be Es OWER. 
, 2 i 2 |Mo |8s x) Speed i 
Date of Trial. ‘5 28 Sea. Wind. @ea) EE/FO 3 reed In 
on F fe ae8 g & Sic g 8 st nots. 
me ‘or- ¥ a = re Star- 
sé i Aft. |dean. 32 $s53'\3 Sec & Port. Total. 
2a ward. | Pt =F led tale 2 board 
hrs. m. m m | | | im. | 
Stream TriAts or Crutskr ‘‘ Kasuea.” 
July 22,1903 .. 6 661 ' “47 7.07 | 7360 | Calm Light 6 165 | 274 93 5210 4964 | 10,174 18.46 
Sept. 29,1903 ..| 14 6.75 | (45 | 7.10 | 7400 | es 99 29 165 | 26 106 7450 7494 | 14,944 20.05 
Stream TrIAts oF Cruiser ‘‘ NISSHIN.” 
Oct. 26, 1903 ... 6 6.63 7.48 7.06 7847 | Calm | Light 9.5; 165 28.2) 94.3 5340 5348 | 19,688 18.74 
Nov. 6,19038 .. 14 | 6.76 7.47 | 7.1L 7413 | a i ie | 35 165 23 106.5 7139 7457 | 14,896 20.15 


Broadly speaking, the power developed by the engines | 
in both Ae gm well with that developed ty the 
Giuseppe Garibaldi’s engines. The speed appears better 
in the Japanese cruisers, owing partly to the higher effi- 
ciency of the screw-propellers, partly to the ship’s bottom 
bein; rfectly clean, which was not the case with the 
Garibaldi ; and, finally, to the speed observations on the 
Kasuga and Nisshin trials having been more accurate. 

On November 6, 1903, nee trials were made at 
sea with the Nisshin, the results uf which are graphically 
shown in Fig. 26 ( 506), where the indicated horse- 

wer curve is traced in relation to that of the effective 

orse-power curve of the Giuseppe Garibaldi, as obtained | 
from model experiments in the Froude tank of the Royal 
Dockyard at Spezia. The efficiency of propulsion is als 
shown, and from it I inferred that some improvement in 
speed — have been obtained with a new set of pro- 
liers of same type and form, but having a somewhat 
arger blade area. Such an increase of blade area would 
also have been in accordance with Mr. Normand’s views, 
as framed in his formula :— 


F 


nrtare sj, 





in which 





lights were supplied by the Officiana Galileo, of Firenze. 
Many useful electrical devices were also fitted on board, 
such as loud-speaking telephones, as an addition t> the 
| speaking tubes, and various electric tell-tales and indi- 
| cators—like Molinari’s revolution indicator, and a very 
|ingenious general order transmitter, invented by the 
| Chief Engineer of the Argentine Commission, Captain 
| Barbara. The electric plant was thoroughly tested by 
| the official Commission with very satisfactory results. 
Watertight Doors.—The watertight doors for communi- 
cation between the machinery compartments areall high 
up in the central tunnel, and are of thesluice type, with 
rack and pinion. No other communication is needed. 
However, for convenience in ordinary service, two more 
watertight doors were fitted below in the main bulkheads, 
separating the single from the double-ended boiler com 
rtmente, and in way of the central passage between 
ilers. The two doors are of the hinged rack-and- 
pinion type invented by Major Quarleri, naval architect 
in the Royal Italian Navy, which, by the single working 
| of the pinion-shaft, are not only swung round, but locked 
}and unlocked also. All other important doors in the 


























hold are of the slide-rack and pinion type. On the decks 
above all doors are hinged. 

Ventilation.—The general ventilation of the ship is 
secured by numerous electric fans, and is on the vertical 
independent system, each compartment having an inlet 
and exhaust of its own, so that there is no need of impair- 
ing the efficiency of water-tight bulkheads by ventilating 
pipes passing through them. Moreover, inlet and exhaust 

aving straighter leads, the efficiency of ventilation is 
better secured. The system is extended to the ventila- 
tion of magazines, the temperature of which was accu- 
rately tested after the end of the forced-draught trials, 
with very satisfactory results. The temperatures ob- 
served were as follows :— 

Temperatures ascertained on Board the ‘‘Kasuga” during 


the Forced-Draught Trials on July 22, 1903. 
At 10 o'clock. At 17 o'clock. 





, Deg. Cent. Deg. Cent. 
Under shade on deck .. -_ 23.5 24.0 
Lower magazine, aft ‘3 26.0 26.0 
Upper magazine, aft .. 28.0 31.0 
Lower magazine, forward... 30.0 29.5 
Upper magazine, shell-room .. 36.0 34.0 

” ” powder room 33.0 33.0 
Side magazine, starboard... 29.0 31.5 
” ” port .. 30.0 $2.0 


APPENDIX. 


Displacement Weights of ‘“‘ Kasuga” and ‘‘ Nisshin.”* 


Hull. 


Detail. 
Stem and stern-post.. 20.366 
Shaft brackets “<a 14.670 
Helm frame . 10.790 
Castings to hull 12.965 
Stanchions and pillars 6.608 
Horizontal keel plates ae 23.740 
Vertical keel and longitidina s 60 415 
Transverse frames .. oe 196 332 
Beams of protective deck .. 34.332 
es lower deck a 20.245 
os main deck. . 24.807 
ov upper deck ; on 41.077 
i i} 94.718 
Bulkheads in hold —_.. | “udinal f 
trans- | 9¢ 739 
Mee j ible 
Bulkheads between ar- (1098! | 76.024 
mour deck and ot ao nomgal 
Res ee hoe vers } 55.386 
ongi- - 
Bulk heads between lower tudinal } 18.714 
deck and main deck ..} trans- \ 11.445 
ben j — 
lonzi- | 9.015 
Bulkheads between main } tudinal f F 
deck and upper deck. . } trans- } 14.282 
verse 
Bulkheads of armoured traverse: 38.174 
- cabins i$ ia 25.322 
Plating, outside “ 463.454 
“ inside iy 85.114 
a armour deck 277.611 
" lower deck .. 86.499 
oe main deck .. 98.314 
‘ upper deck.. 802.559 
ae platforms and beams 56.014 
Armour gratings on armoured 
decks. . ites oe = os 70.892 
Bearers of eens engines 58.511 
*” jlers .. a 23.690 
Structures on upper deck .. 91.906 
Gun supports. . ah 5€.922 


Chain tubes and passages a a 6.828 
Water-tube passages through 











double bottoms 4.965 
Ventilators 48.190 
Sundries 2.186 
Rivets .. 186.602 
Cement 57.954 
Paint .. we oe oe 25.254 
Wood planking, upper deck 95.933 
Bolts .. ow oe ee 2.120 
Caulking 4.822 

Accessories of Hull. 
Ventilating fans ae 6.631 
Pumps and piping .. <a a 46.684 
Steering gears complete .. ~ 27.882 
Windlass, winches, bits, bollards, 

Se. .. as os a a’ 74.240 
Machine-tools and their motors, 

electric oe oo os vo 5.781 
Refrigerating machine and fittings 2.100 
Distilling condensers, cooking 

ranges, and pipes .. + Se 16.225 
Baths, w.c., scuppers, &c. ei 10.156 
Steam-pipes for auxiliary machi- 

nery to hull . = Bs 6.326 
Steam heaters A aa - 1.409 
Wood linings in cabins and store- 

rooms “e ee oe 12.494 
Furniture - + oe a 23.413 
Ladders and railings “ rss 12.942 
Skylights ne = MS ie 5.916 
Linoleum and fitting 10.848 
Tapestry, carpets 3.215 
Water-tight doors .. 21.120 
Sidelights __.. “3 6.285 
Scutties and metallic covers . 39.903 
Shelves, &c., inside magazines and 

shell-rooms. . <e os oe 80.159 

‘looding arr ts of maga- 
zines and shell-rooms .. -_ 6.026 
Armour. 
Armour.. 1,194.550 
Armour bolls 48.915 
Wood backing ae 92.340 

ss »» bolts. 2.088 

9 pa caulking .. 4.748 

9 pe paint and felt 1.206 





Propelling Machinery. 


Screw an pee and shafting 125.000 
Propelling engines and auxiliaries 

in engine-room, empty - 400.000 
Boilers, empty, complete, piping, 

fans, funnels, and auxiliaries in 

boiler-room. . “s oe 521.000 
Water in boilers, condensers, and 

pipes.. ‘ we os a 176.000 
Spare parts, ladders, platforms, 

tools .. Be a ve 4 70.000 


Military Armament.t 
Guns, their revolving platforms, 


mountings, mechanisms, and 

elevators .. oo $e a 455.762 
Electric motors and their base- 

ments = on as os 4.565 
Accessories, rails 4.815 
Ammunition .. 200.214 
Rifles .. - 1.248 
Torpedo tubes “a vi we 7.761 
Pumps, their electric motors and 


accessories .. - se 6.716 
Torpedoes (not included) .. — 





* The weights given are the mean of the two ships. . 
armament of the Kasug+ 
The corresponding weight of the Nisshin is 42 tons heavier. 


+ This is the weight of the military 


Weights in Metric Tor: 


Total. 


3,014.429 


1,343.806 


1,202.000 


631.071 
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Electric Plant. 


Power station—viz., dynamos, 
their basements and accessories 41.879 
Electric lampsand wires .. 14.770 
Searchlights .. ae - 1.048 
Motors of ventilating fans - 3.522 

a machine -shop, rcfri- 
gerating machine, &c. .. + 1.630 


Accessories .. Ri : ‘ 2.715 











65.564 
Naval Outfit. 
Mast (metallic) “t inp ea 15.316 
Top mast, spars, derricks, booms 11.161 
Rigging a “- af as 8.374 
Awnings and tarpaulings .. - 6.046 
Awning stanchions and railings . . 11,388 
Anchors and ee. : és ap 
Hawsers, ropes, &c. -55 
Boats .. oe a 36.254 
172.705 
Boats’ davits and fittings .. i 11.045 
Voice pipes, thermometrical tubes, 
indicators .. ae ial pe 3.451 
Nautical instruments 1.433 
Candle lamps .. ye vs ee 2.880 
Fittings in store-room: ba ‘4 2 385 
Tanks, barrels, casks, &c. 16.331 
Warrant officers’ outfits 16.070 
Tables, racks, &c., for crew.. 10.161 
236 461 
Equipment. 
Officers, men, and their goods”... 50.000 
Crockery, mess services, cooking 
utensils - os oe a 7.680 
Provisions ic : oa 30.000 
Fresh water. mt és $e 24.000 
Consumable stores 20.000 
Coal ee os 590.600 
— 721.680 
Normal load, total 7729. 766 


Stability. —The stability conditions of the two ships are 
as follows: 
Vessel. Empty. 


(Without coal, ammunition, provisions, fresh water, water in 
boilers and consumable stores. ) 


* Kasuga.” ** Nisshin.” 
Mean draught es 6.470 m. 6.502 m. 
Displacement , aa .. 6689.[000] tons 6731.[000] tons 
Height of centre of buoyency 
above base line Ss vi 3.826 m. 3.840 m. 
Height of metacentre above 
base line am oar os 8.200 ,, 8.207 ,, 
Height of centre of gravity 
above base line > 7.833 , 7.855 ,, 
Metacentric height (G.M.) 0.367 ,, 0.352 ,, 
Normal Load. 
Mean draught .. ee . 7.230 m 7.348 m 


. . 230 m. 7.3 . 
Displacement : ak .. 7729.(000] tons 7771.[000] tons 
Height of centre of buoyancy 


above base line : ade 4.263 m. 4.275 m. 
Height of metacentre above 
base line a ” ns 8.037 ,, 8.017 ,, 
Height of centre of gravity 
above base line <a 7.314 ,, 7.340 ,, 
Metacentric height (G.M.) 0.723 ,, .707 ,, 
Full Load, 


Mean draught id 7.820 m. 7.850 m. 
Displacement .. oe .. 8729.[000] tons 8518.[000) tons 
Height of centre of buoyancy 


above base line ca rs 4.575 m. 4.589 m. 
Height of metacentre above 

base line ae a oe 8.037 ,, 8.047 ,, 
Height of centre of gravity 

above base line At 7.314 ,, 7.340 ,, 
Metacentric height (G.M.) 0.723 ,, 0.707 ,, 








ContTracts.—A_ contract for the erection of a large 
viaduct over the river at Khushalgab, in Northern India, 
has been placed by the Indian Office with the Tees-side 
Bridge and Engineering Company, of Middlesbrough. 
The bridge is to be of the double-deck type, carrying a 
railway on the top and a roadway below, and it will 
have a 471-ft. cantilever span, with an anchor span of 
300 ft. Early delivery was an important element in the 
placing of the contract, and the Cleveland firm will ship 
the main portions of the structure from the Tees before 
the close of this year.—The Electrical Company, Limited, 
121 to 125, Charing Cross-road, W.C., have secured the 
contract~for lighting the Sandon Huskisson Docks, 
Liverpool. They have also obtained the order for the 
electrification, power, and lighting of the Penhriw 
Colliery, and have recently mee a high-tension elec- 

i 


tric pumping plant, with high-lift centrifugal pumps, to 
Mes-rs. Bolekow, Vaughan, and Co., Limited, for their 
Hildon Lodge pit Cedies have recently been placed 
with the Chain-Belt Engineering Company, of Derby, for 
four sets of electri¢ally-driven car-haulage gears, two 
‘ea\y pan-conyeyors for handling iron-ore briquettes, 


anc: twelve inelined spiral conveyors to deal with iron-ore 
conc ntrates for the new works of the Dunderland Iron- 
Ore ¢ ompany, Limited, of Norway.—The firm Comitato 
‘roctone Ellettrica (Dr. G. Finzi), Milan, has secured 
tne contract for the construction of the high-tension 
sings - phase electric elevated railroad which is to 
‘ect the two localities of the forthcoming Milan- 
i lon Exhibition (Parco to Piazza d’Armi). this 
- which is to be 1500 yards long, four trains will run, 
carrying 260 passengers, and made up of four cars 
pped on the multiple single-phase Finzi system. The 
will have both mechanical and electrical braking. 
machinery is to be built in’ the Gadda - Brioschi 
Finzi Works, Milan.—The Great Western Railway 
° ordered from the Kennicott Water-Softener Com- 
capable of deine taceenns ie sacl asa Oeteen 

5 wi ; ons of water per hour. 
and to be placed on the railway line at Seven ‘Tenne 


Junction, 
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NOTES FROM THE NORTH. 
Gtascow, Tuesday. 

Glasgow Pig-Iron Market.—Last Thursday the pig-iron 
market was fairly active, and a good business was put 
through. The morning’s cables from America, giving the 
production and consumption of pig iron in the States 
during March, were of a strong character, and this had 
a firming tendency on the market. Cleveland war- 
rants opened firm at 49s. 4d. cash, and 49s. 74d. 
one month; business was also done in the forenoon 
at 49s. 44d. cash, and 49s. 54d. eleven days, and 
493. 34d. three months.. The afternoon market was more 
firm, and Cleveland warrants changed hands up to 49s. 1. 
cash and 493. 104d. one month, and closed at 49s, 84d. 
cash and 493. 1ld. one month sellers. Hematite iron 
was quoted at 58s. 44d. one month, and Standard foundry 
iron at 483. 5d. cash. Including options, the turnover 
was about 30,000 tons. On Friday the market was 
again very active, and at times considerable excitement 
oe. Fully 40,000 tons were = through, the 
ealings being confined to Cleveland warrants. The 
tone was strong and i ular. Cash warrants opened 
at 50s., Pema to 50s. 34d., but receded smoothly to 
49s. 114d., at which price the forenoon session closed. 
One month iron also opened at 50s., jumped to 50s. 64d., 
and receded to 50s. 14d. In addition 2000 tons was 
done at 493. 9d. three months. In the afternoon the 
agg of Cleveland warrants held firm at 50s, 14d. cash, 
. 3d. to 50s. 44d. one month, and 49s. 84d. three 
months. The market was much quieter, but fully 10,000 
tons changed hands. On Monday the market opened 
with a strong tone, and the dealings in Cleveland war- 
rants amounted to 26,000 tons. Prices were a little 
irregular. Cash iron was particularly strong, and opened 
at 503s. 74d., advanced 14d., and then eased off to 
503. 8d., which was sellers’ closing price. Forward iron 
was firm at 50s. 10d. at the opening, but declined to 
50s. 7d., and closed at 50s. 74d. buyers. At the afternoon 
session the upward movement continued, and the turn- 
over was 16,000 tons. Cleveland warrants were done up 
to 50s. 9d. cash and 50s. 10d. one month, the closing quo- 
tations being 50s. 84d. cash buyers and 50s. 94d. one month 
buyers, sellers’ prices being a penny more in each. Deal- 
ings also took pee in three months’ warrants at 49s. 6d., 
which was 1s. 3d, below the cash price. To-day (Tuesday 
the market was quieter and the tone easier. Clevelan 
warrants changed handsat 50s. 8d. cash and 50s. 74d. one 
month. Dealings also took place at 50s. 8d. to 503. 94d. 
thirteen days; the turnover was 10,000 tons. About 
1500 tons was done at 493. 6d. three months, with sellers 
at 49s. at the close, and 1000 tons of Standard 
foundry iron was dealt in at 48s. 44d. for May 23. 
At the afternoon session yrs of Cleveland warrants 
were a shade firmer, but the turnover was again small. 
Altogether 10,000 tons changed hands, and this total was 
made as follows :—4000 tons of Cleveland warrants at 
50s. 94d. to 50s. 9d. cash and one month, 2000 tons at 
49s. 14d. three months, and other 2000 tons at 49s. three 
months, and 2000 tons at 493. 6d. two months. The prices 
of to-day for makers’ No. 1 iron are as follow :—Clyde, 58s. ; 
Gartsherrie, Summerlee, and Calder, 58s. 6d. ; Langloan, 
64s. 6d. ; Coltness, 65s. (all — at Glasgow); Glen- 
ock (shipped at Ardrossan), ; Shotts (shipped at 
ith), 59s. ; and Carron (shipped at Grangemouth), 59s. 


Scotch Coal.—The shipments of Scotch coal for last 
week were 224,754 tons, which was an increase on the 
preceding week, but a decrease on the corresponding week 
of last year, when the total export was 232,750 tons. These 
figures are fairly satisfactory, as the total shipments for 
the year to date show an increase of 301,405 tons when 
compared with the same period of 1904. The figures for 
the two great estuaries—the Clyde and the Forth—and 
the Fife ports of Burntisland, Methil, &c.—are :— 


| Totals for 

















, Same Week, Totals for |Correspond- 
— Last Week. "1004. 1 ing Period 
1904. 
tons tons tons tons 
Clyde 87,907 90,248 1,282,572 | 1,292,801 
Forth wa 64,044 62,036 830,265 758,463 
Fife ports .. 72,803 80,466 816,837 


| 1,056,669 


Sulphate of Ammonia.—The sulphate market continues 
quiet, and during the past week prices have given way at 
most of the ports to a small extent. Requirements of 
Continental consumers appear to be covered to a large 
extent by purchases already made, and the chief buyers 
are dealers who have to cover . ore: sales. There is, 
however, some Colonial and ish demand, and this 
may be expected to be good for the next month or so. 
Sales were made last week at 12/. 153. to 13/. per ton; 
12/. 153. is still quoted at Leith. 





Inpran Coat - Mininc.—The production of coal in 
British India in 1903 was valued at 1,299,716/., as com- 
paced with a corresponding value of 957,162/. in 1898. 

@ average annual value for the six years ending with 
1903 inclusive was 1,225,677. 





GreRMAN Steam NAvicaTion. — The German West 
African Line realised last year a oe profit of 79,479/., 
which was applied to pee Fig the cost of the fleet, 
&c., with the exception of , which was carried for- 
ward. The council of administration attributes the un- 
favourable results of last year’s working to the depression 
prevailing in business in South and West Africa. The 


ment of railway communication is ee how- 
9 to increase the traffic between German West Africas 
an 


Europe. 











MISCELLANEA. 


A SERIES of comparative tests made in January last at 
the Babbington Coal Company’s No. 3 colliery, Tibshelf, 
Derbyshire, with a hand-fired boiler and a boiler fitted 
with the Bennis mechanical stoker and self-cleaning com- 
pressed-air furnace, using five very low qualities of fuel, 
such as smudge and black shale chippings, show the econo- 
mical efficiency of the Bennis stoker and furnace. In fact, 
the hand-fired boiler could not burn the lowest gots while 
the mechanical-fired boiler evaporated 7.07 lb. of water 
per pound of shale-chippings, from and at 212 deg. Fahr. 


For some time past the electrical engineers in the Post- 
Office service have entertained the opinion that the in- 
creasing responsibility of their position, and the great 
developments in every branch of tel ph and telephone 
snenceriig, justified the formation of a new organisation, 
which would enable them, by the exchange of views in 
matters of interest, to keep a t of the rapid 
being made in various directions, and to remain in touch 
with their colleagues over the whole of the British Isles. 
A conference on the subject was held on the 8th inst., in 
the course of which it was resolved unanimously to form 
a definite organisation, to be known as ‘‘ The Society of 
Post-Office Engineers.” The statutes are in course of 
preparation. 


As the result of ten years experiments on the durability 
of paints at the terminal station of the Pennsylvania 
Railroad, at Jersey City, it was found that no paint tried 
could be relied on to protect a clean steel surface for more 
than about eight months. The conditions here are ex- 
tremely severe, and for many a the cost of renewing 
the paint has amounted to 1000/. perannum. Finally, a 
system has been introduced of protecting the steel sur- 
faces with painted paper, which is stated by the railway 
company to give excellent results. ‘The metal is cleaned in 
the ordinary way, and is then coated with a single coat of 
a very sticky substance. Paraffined paper is next pasted 
over this, and finally painted any colour which may be 
desired.. Holes are cut in the paper for the rivet-heads 
to pass through, and these heads are then covered with 
caps of paraffined paper. It is stated that, as the work 
can all be done at one setting of the scaffolding, the 
cost is but little more than two coats of litharge in boiled 
li oil, applied direct to the metal, and the result 
pane to be permanent, whilst painted bars scale off in 
the conditions of the test in a few months. 


The Colony of New South Wales has, as everyone 
knows, magnificent coal-fields, and it also pecemaes excel- 
lent deposits of iron ore, much of which assays about 
60 per cent. of metallic iron, with an exceedingly small 
content of phosphorus and sulphur. In spite of these advan- 
tages, however, nothing has yet been done to develop the 
manufacture in the colony of steel or wrought iron. ith 
a view to making a start in the utilisation of the great 
natural resources above referred to, the colony is now 
calling for tenders for the establishment of blast-fur- 
naces, steel works, and rolling-mills in the colony; the 
inducement offered being a promise to take from the 
works for a period of seven years all the metal needed 
by any Government department, the Commissioners of 
Railways, or the Sydney Harbour Trust, at a schedule 
of prices to be fixed in the agreement between the works 
po the Government of the colony. The average annual 
amount of these requirements does not, however, appear 
to be stated in the papers sent us by the Agent-General 
for the Colony, though it is presumable that intending 
tenderers will be able to obtain this and further informa- 
tion on application. All tenders must be deposited at 
the office of the Secretary for Public Works before 
September 1 next. 


Wolfgang A. Miiller’s project for an electric railway 
up the Zugspitze involves several interesting novelties. 
The Zugspitze is an Alpine peak, 2920 motres (10,000 ft.) 
in height, situated right in the south-west corner of 
Bavaria, not far from Ammergau, and the journey would 
practically be started from Munich, the third city of the 
German nies with half a million inhabitants. The 
new line would branch off from Partenkirchen, on the 
Miinchen - Starnberg-Murnau Railway. The first 12.4 
kilometres are planned as a street railway past the 
Eibsel, a favourite resort, and with a maximum gra- 
dient of 8.8 per cent., from 700 to 1200 metres above sea- 
level. The remaining 1720: metres difference in height 
are to be overcome -by a rack railway 4 kilometres in 
length, with a gradient of, first 36, and then 50 per cent.; 
this section is to have two stations and three tunnels. As 
a trolley line would be impossible to — in repair on such 
inclines, Miiller has adopted a third rail ; and he further 
calculates that direct currents of 750 volts and a battery 
would be more convenient and suitable than triphase 
currents—monophase currents are not considered— use 
the energy, generated. by the motors on the way down, 
could be utilised with direct currents while practically 
no energy was regained on the Jungfrau with triphase 
currents, the currents being absorbed by resistances. When 
the track-rails are placed on the same level, the mass of 
rock to be blasted away on a slope will, as a rule, in cross. 
section resemble a right-angled triangle. It is proposed 
to reduce the amount of rock excavation by placing the 
rails on-different levels. The cars for fifty-six passengers 
will weigh, empty, 11.5 tons, and be driven by one 220- 
horse-power shunt motor wound for 3330 revolutions. 
Two turbo-dynamos of 100 kilowatts, one turbo-dynamo 
of 75 kilowatts, and a battery of 200 kilowatts, are pro- 
jected for the power-stations. 





Brazitian Coau.—The Brazilian Minister of Industry, 
Railways, and Public Works has been authorised to 
expend 12,500/. on surveys and explorations in connec- 
tion with the development of the coal-fields of Brazil. 
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THE EXAMPLE OF GERMAN 
RAILWAYS. 

Tue State ownership of railways is a theme that 
publicists have discanted upon almost since the 
day when there was first a railway. It is a problem 
that can never become obsolete, because there is so 
much to be said in its favour, and because there is 
also so much to be said against it. The conditions 
are, in fact, sufficiently complex for either side to 
make out a case that, until it is answered, seems 
unanswerable. 

The smouldering embers of this perennial dispute 
have been stirred to more active combustion by a 
controversy between Mr. O. Eltzbacher and Mr. 
W.M. Acworth in recent issues of the Contem- 
porary Review. The former writer, apparently, 
is not a German (he speaks of British railways as 
‘‘our railways”), but isan enthusiast for things 
or systems that are German, and he has quite a 
German-sounding name. He has contributed an 
ably - written article, full of facts and half-facts, 


be| by which he essays to show how immeasurably 


superior is the system of State ownership and 
bureaucratic rule which governs the railways of 
the happy Fatherland, when compared to the un- 
scientific methods of our own less enlightened land. 

When we read Mr. Eltzbacher's article at the 
time it was published, it did not seem to harmonise 
with our own experience as a passenger on Teu- 
tonic railways. r. Eltzbacher draws a picture of 
German swiftness in travel, activity in management, 
sweet reasonableness in the conduct of business, 
and simplicity of system that is hardly short of the 
ideal. This perfect picture glows with more re- 
splendent colours when it is compared to the extra- 
vagant, unenterprising, and generally degenerate 
manner in which “ our railways” are managed. 
Mr. W. M. Acworth has put the British side of the 
argument with his accustomed force and lucidity by 
an article in the same review. Although the man- 
agement of railways is not directly an engineering 
question, yet railways are so completely based on 
engineering practice, that anything which ‘affects 
them cannot fail to be of interest to the engineer. 
We need, therefore, make no apology for devoting 
a little space to the subject. 

Mr. Eltzbacher starts by telling us that in 1902, 
out of a total of 51,964 kilometres of railway in Ger- 
many, no less than 47,228 were State-owned. This 
preponderance did not always exist, as the railways 
were constructed largely by private companies, and 
were subsequently comnined by the State. The 
policy was due to Prince Bismarck, who, in 1879, 
associated it with a system of protection which was 
started for the encouragement of German trade, 
and for reprisal against foreign competition. In 
the year named (1879) there were close on 20,000 
kilometres of railway in Prussia, the exact figures 
being 6323.6 kilometres of State railway and 
13,650 1 kilometres of private railway. Six years 
later the comparison had been reversed, for in 1885 
there were 21,138.4 kilometres of State railway 
and only 2496.6 kilometres of private railway. The 
figures we have already quoted for 1902 still further 
emphasise the conversion of railways to State 
ownership, for in the latter year only about one- 


9/eleventh of the total length of railways was in 


private hands. 

From these figures Mr. Eltzbacher draws most 
comforting conclusions as to the virtues of State 
ownership ; but before examining some of his argu- 
ments, we may point out that even if it be proyed 
that State ownershlp is good for the German 
pees, it does not necessarily follow that it would 

advantageous for England. With this question, 
as with other political problems, a policy that may 





be successful with one people may be a com- 
plete failure with others. We will, however, allow 
the Germans to know their own business best. 
They may not be able to draw on a class to furnish 
railway directors and ma rs of such efficiency 
as are forthcoming in Great Britain ; whilst, on the 
other hand, the German State official may be of a 
higher order than we can supply. These are pure 
suppositions, that might be conceded for the pur- 
pose of illustration, just as we may concede that a 
constitutional form of government is admirable for 
Great Britain or America, but no one sup 
that a democratic system would be advisable just 
now for Russia or Turkey, However, we may see 
what there is to be said for State railways in Ger- 
many, and each one can apply a correction for per- 
sonal factor according to his experience. 

We will first glance at the considerations which 
led Prince Bismarck to inaugurate his policy. 
‘* Among the various forms in which railways have 
been developed in civilised countries,” he wrote, 
‘the system of State railways, pure and simple, 
is the only one which is able to fulfil in the most 
satisfactory manner all the tasks of a national 
railway policy, by creating uniformity throughout 
the country, equality for all, and by promoting 
equally the welfare of all interested in railways. 
. » . Only in the case of State Railways is it pos- 
sible to establish a simple, cheap, and rational 
railway tariff, and to suppress harmful differentia- 
tion, and to create a just, diligent, and able ad- 
ministration, solely guided by considerations of 
the general good.” 

This was the opinion of the most powerful 
administrator of his day, and it is so far entitled 
to our respectful attention. A man may, however, 
have the power to bend a monarch and a whole 
nation to his will—and be so far successful as a 
statesman—and yet lack the insight which will 
enable him to fathom an economic problem. Prince 
Bismarck was above all rivals in diplomacy ; but 
diplomacy is a poor weapon to oppose to the laws 
of trade and commerce ; almost as difficult to bend 
from their course as the physical laws of Nature. 

If we were to accept Prince Bismarck’s policy in 
regard to railway ownership and management, we 
must take with it the rest of a system of which it 
formed a part. He established State ownership of 
railways as a buttress to a protective tariff again: 
foreign competition. In 1879 he stated thr 
would be his ideal that all goods imported trom 
abroad should be transported over German railways 
at somewhat higher rates than those of home 
production.” He expected that the preferential 
tariffs given on the leven railways for German 
industrial and agricultural products would be more 
effective in protecting the home industries, and in 
increasing their strength and prosperity, than would 
the moderate fiscal protection which he had intro- 
duced. It is not within our province to discuss 
these questions of domestic politics, but we may 
put the bare facts on record as showing the direc- 
tion to which State railway ownership has led in 
Germany. 


Mr. Eltzbacher is of opinion that State owner- 


ship has done great things for Germany’s trade, in- 
dustries, and finances, and for the people at large, 
whilst ‘‘the records of our own private railways, 
in which individual initiative has had almost un- 
limited scope,” show ‘‘ an astonishing difference, 
which appears not to be in favour of our own 
railways.” The facts brought forward to ‘‘ prove ” 
this contention are, firstly, ‘‘ that the State turned, 
in five years, from a small railway manager and 
owner to a railway monopolist.” That by itself 
‘**proves” nothing more than the State exercised 
a Ys it possessed ; whether for the good of 
‘*Germany’s trade, industries,, and finances,” or 
otherwise, is still in the discussion an open ques- 
tion. ‘* But,” Mr. Eltzbacher tells us, ‘‘the Prus- 
sian Government: did not go to sleep once it had 
acquired the railways” ; as, we conclude, the British 
railway companies are supposed to have done. A 
short table is given comparing the increase of 
German and British construction. In 1880 Ger- 
many possessed 33,411 kilometres (20,761 miles) of 
railway ; in 1902 this had grown to 51,964 kilo- 
metres (32,289 miles). For the same two years the 
British miles of railway were respectively 17,933 
and 22,152. This shows an increase in the German 
total length of railway, during the period, of 55.5 
per cent., whilst the British increase was but 23.6 
per cent. 

Upon these figures Mr. Eltzbacher supports his 
contention in favour of the greater enterprise of 
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State ownership in Germany, as compared to private 
ownership in Great Britain ; but he is anxious to 
be fair, so points out that it might ‘‘ be objected 
that in densely-populated Great Britain there was 
no more room for extension of railways.” Un- 
happily for our self-complacency, he only sets up 
this defence to knock it down directly, for he shows 
that ‘ there are now 9.5 kilometres (5.903 miles) of 
railway per 10,000 inhabitants of Germany, whilst 
there are only 8.6 kilometres (5.344 miles) per 
10,000 inhabitants in this country ”—i.e., Great 
Britain. 

If we allow, therefore, that a high ratio of 
length of railway line to inhabitants is a measure 
of superiority, Great Britain is sadly deficient. 
Mr. Eltzbacher appears confident that it is so, but 
Mr. Acworth is sceptical, and has examined further. 
He finds that, judged on this basis, that not Ger- 
many, and, of course, far less England, is in the 
van of European civilisation, but Sweden, the 
latter country, on Mr. Eltzbacher’s standard, being 
about two-and-a-half times as advanced as Germany 
in railway progress, for she has 23.9 kilometres of 
railway for every 10,000 of her population. But 
we must not look to Europe for the highest 
triumphs of railway development, as Argentina 
forges ahead with 343 kilometres per 10,000 in- 
habitants, and even Siberia and Manchuria are 
over 50 per cent. in advance of the Fatherland 
with 15.8 kilometres per 10,000 of the population. 
We are proud to say, however, that one of our own 

ossessions, Queensland, heads the list with 92.9 
ilometres of line apportioned to every 10,000 
people. 

ere we see the misleading character of one of 
Mr. Eltzbacher’s half-facts, for we hardly think 
that the most patriotic Queenslander would claim 
to be 877 per cent. superior to the German in 
railway activity and advancement. There is, how- 
ever, another little matter which Mr. Eltzbacher 
fails to mention—that the British railways are 
measured alike by the Board of Trade whether 
they are single or double track. Practically the 
22,152 miles of British railway is nearly all double 
track, for the amount of single line is largely 
balanced by the three and four-track lines. 

Mr. Eltzbacher gives us another half-fact by 
which he seeks to drive home our inferiority in 
railway matters. ‘‘This country,” he says, ‘‘ pos- 
sesses also no longer the densest railway net in 
proportion to its size;” and he proceeds to give 
figures showing the kilometres of railway per 100 
square kilometres. Belgium has 22.5; Saxony, 
19.6; Baden, 13.8; Alsace- Lorraine, 13; an 
lastly, at the bottom of the list, Great Britain (we 
almost blush for the adjective), 11.3. But where 
is Germany, with all her advantages of State 
ownership’ Mr. Eltzbacher does not even men- 
tion her in this connection; but Mr. Acworth 
supplies the figure. It is even lower than that of 
Great Britain and Ireland, being but 9.9 kilo- 
metres of line for every 100 square kilometres. 

Still another of Mr. Eltzbacher’s half-facts, and 
we shall probably have said enough to indicate the 
partial character of his advocacy of German prac- 
tice. He gives the increase of locomotives, pas- 
senger-cars, and freight-cara since the time Prince 
Bismarck brought State ownership prominently 
forward. It is sufficient to say that during the 
twenty years since the creation of State railways 
the rolling-stock of Germany has been more than 
doubled. Disparaging reference is made to ‘‘ Eng- 
lish toy trains pulled by toy engines, and com- 
posed of insufficiently loaded toy trucks.” But 
though we have the increase of Germany so pro- 
minently put forward, no comparison is made with 
Great Britain as to the existing state of affairs. 
Mr. Acworth again supplies the omission, and we 
will place the figures besides each other for the 














year 1900-1 :-— 
o:. Locomo- Passenger Freight and 
tives. Cars. Luggage Oars. 
Great Britain . ; 21,823 49,094 702,838 
Germany .. se te 13,267 24,225 303,364 


Mr. Eltzbacher claims that the German truck is 
generally of larger capacity than that of England— 
15 tons, as compared to 8 tons—and allowance must 
be made for this. On the other hand, there are 
about half a million railway trucks in this country 
owned by manufacturers or traders, whilst there 
are comparatively few in Germany. 

We need not pursue the subject further ; 
although there are many other points that might 





| be brought forward to support those already men- 


tioned. What has been said will be sufficient to 
show Mr. Eltzbacher to be not a very trustworthy 
guide. Why he should have brought forward facts 
and figures that are calculated to give so biassed a 
view of the advantages of State ownership of rail- 
ways we are at a loss to understand ; because he 
says in one place :—‘‘ As a rule the State as a mono- 
polist is unprogressive and unenterprising, vide our 
own Post-Oftice.” ‘‘ Our own Post-Oftice ” here 
means the British Pust-Office, and it may be that 
the reference is made in order to belittle English 
ways and exalt those of Germany, an end which he 
seems to have as much in view as the advocacy of a 
State railway system. 

We do not think Englishmen can fairly be accused 
of being over-sensitive to honest criticism. We 
trust we have the sense to know it is salutary, even 
when not prompted by amiable motives. But the 
criticism that suppresses facts in order to make a 
case benefits no one ; perhaps the side it champions 
least of all. There are, it is fair to add, one or two 
eee in which we are in agreement with Mr. 

Itzbacher, but as they do not bear especially on 
the question of State ownership, it is not necessary 
to allude to them here. 








THE LIEGE EXHIBITION. 

Tue Liége Exhibition, the object of which is to 
commemorate the seventy-fifth anniversary of the 
independence of Belgium, is announced to open on 
the 27th inst. The Exhibition grounds are on 
the banks of the Meuse and of its tributary, the 
Ourthe ; their total area is approximately 150 acres. 
They are divided into three main sections, one 
being in the Boverie Island, formed by the Meuse 
and a branch of the Ourthe, and including the 
Acclimatation Park. This section will contain a 
number of national and foreign pavilions, special 
features being the Fine Arts and Lace Palaces. 
The second section, adjoining the first, with which 
it communicates by two bridges over the Ourthe 
Canal, is that of the Vennes. Access is also had 
to the Vennes section over the Meuse and the 
Ourthe Canal by the new Fragnée and Fétinne 
Bridges, vid a promontory in both rivers, on which 
are built reproductions of the ancient town of 
Liége. The Vennes section is the one with which 
we shall deal more in detail, owing to the nature of 
the exhibits it will contain. The third section is 
that of Cointe, situated on a plateau above the 
town, and about one mile distant from the two other 


d|sections. This third section is set apart mostly 


for sports; it will communicate with the main 
Exhibition by an electric tramway. 

The sites we have enumerated were deemed 
the most favourable for the Exhibition. That 
of the Vennes, however, the area of which is 
81 acres, required much special preparation and 
levelling. It formed a low marshy tract, sur- 
rounded by arms of the Ourthe. The flow of the 
latter river at Liége is most irregular, varying 
from 350 to 35,000 cubic feet per second ; in 
summer the bed is occasionally dry, while in 
winter inundations are frequent. The Ourthe has 
recently been rectified between Chénée and Liége, 
with the result that the plain of Vennes, a total 
area of about 123 acres, will be available as a build- 
ing site at the close of the Exhibition. A diffi- 
culty due to the irregularity in the flow of the 
Ourthe, and with which the engineers in charge of 
the Exhibition have had to deal, was the provision 
of the necessary water for feed and condensing pur- 
poses during the time the Exhibition will remain 
open. The boilers and steam-engines in the Vennes 
section are at a distance from the Meuse ; the water 
required is taken from the Ourthe at a point above 
Liege, the supply being carried down to the boilers 
and machinery hall through underground conduits, 
the distribution system forming an interesting fea- 
ture of the show. We propose later to give details 
of this scheme, which has been designed by Mr. 
F. Lonneux, of the Belgian State Railways, chief 
engineer for the mechanical and electrical installa- 
tions at Liége. 

The Fragnée bridge over the Meuse, above 
referred to, is now being completed by the Munici- 
pality. During the time the Exhibition remains 
open it will give access to the Vennes section. 
Its ultimate object is to establish communication 
between the new quarter to be built at Vennes and 
the main portion of the town on the left bank of 
the Meuse. The Exhibition Company, together 
with the Municipality, have built an armoured con- 





crete bridge over the Ourthe Canal, to unite t}:c 
Boverie and Vennes sections. Other temporary 
bridges over the latter canal will further facilita:o 
access from one section to the other. Moreover, tlic 
existing bridges of Boverie and du Commerce have 
been modified ; the former has been widened }:y 
armoured concrete brackets, while the latter h:s 
been reconstructed throughout of steel, in order to 
carry heavy goods lorries. 

The main halls at the Vennes cover an area of 
about 115,000 square yards. They will contain 
the metallurgical exhibits, the engines, dynamos, 
and locomotives. The boilers in steam, of eight dif- 
ferent types, will number nineteen, and are placed 
under a shed which adjoins the Belgian engine 
section. There are three gas-producers, one under 
the boiler shed, and the two others in close 
proximity. The halls of the engine section are 
formed of alternating bays, 49 ft. and 82 ft. span. 
The roof principals of the 82-ft. bays rest on 
columns 46 ft. high ; those of the 49-ft. bays on 
columns 26 ft. high, above the floor level. The 
principals, purlins, and columns are _latticed, 
riveted separately at the works, and bolted together 
at Liége. The latticed columns are 33 ft. apart, 
and besides the roof principals they carry the 
rails for the electric travellers. The latter are 
eight in number, four of 30 tons in the 82-ft. bays, 
and four of 12 tons in those of 49 ft. The engine 
section covers an area of 35,300 square yards, 
apportioned as follows :— 


Railway 








= Engines. Material, Boilers. Total. 
Belgium ee -. 18,500 e800 2100 22,400 
Germany . - 5,700 se os 5,700 
France .. ee : 5,300 iii te 5,300 
England be Pes 700 ae in 700 
United States ma 1,200 a il 1,200 





35,300 


The lattice girders are anchored to concrete piers 
10 ft. deep, sunk down to the Meuse gravel-bed, 
on which the maximum load is 44 1b. per square 
inch (2.8 tons per square foot). In the metallur- 
gical section, and at several other parts, where 
there are no overhead travellers, the columns con- 
sist of two II bars placed side by side as shown ; 
the bars are joined together by two strips clamped 
on hot, and which surround the outside flanges. ‘The 
two bars are held on a cast-iron base-plate, and 
cast-iron distance-pieces are fitted between them, 
1 metre apart over their whole height; the roof 
principals are of the Polonceau type. No holes are 
drilled in the columns and king-posts, so that the 
materials can be used at the close of the Exhibition. 
The same system was followed by the builders, the 
Baume and Marpent Company, and Messrs. Victor 
Bertaux and Co., for former exhibitions. The halls 
are covered by saw-tooth roofs, with zine roofing 
and glass. The floor-boarding has been designed to 
carry evenly distributed loads of 100 lb. per square 
foot. About one-tenth of the total floor area has 
been strengthened in order to carry loads of 
300 1b. 

Very naturally, the most complete display in 
the engine section will be contributed by Belgian 
works. Among the largest Belgian engines, the 
erection of which is now being completed, we 
may mention a 10,000 -horse - power reversing, 
triple-tandem, rolling-mill engine for steel joists 
and rails; two blast-furnace, two-cycle hori- 
zontal gas-engines of 1200 and 500 horse-power. 
Besides these, there are six current - generating 
sets of about 600 horse-power each, four of which 
are reciprocating steam-engine sets, one a petrol 
motor set, and one driven by a generator gas- 
motor. Of the 600-horse-power steam sets, three 
have been ordered by the Belgian State Railways 
for the Malines Central Station. The smaller 
current - generating sets, twenty in number, will 
comprise engines the power of which will vary from 
300 down to 40 horse-power. Two large coal-hauliny 
engines of 1500 horse-power each are erected in th: 
centre of the engine hall. The display of rolling 
stock will contain about twenty locomotives, an‘ 
as many carriages and wagons. The engineerii- 
works of Verviers, which have made a speciality 0: 
the construction of spinning and weaving machine~ 
are to send a number of representative types. W: 
shall describe in detail a number of the engine= 
and installations later on. ; 

The steam generated in the nineteen boilers w: 
have alluded to will be supplied to the engines a‘ 
a pressure of about 120 1b. per square inch. The 
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electric current supply will be continuous, distri- 
buted on the three-wire system, with 440 volts be- 
tween the outers. The steam taken direct from 
the main steam-pipes will be charged for at the rate 
of 1.5 centimes per kilogramme (,,d. per pound). 
Llectrie current taken from the mains will cost 
the exhibitors using it 40 centimes (4d.) per kilo- 
watt-hour. Power taken direct from the shafts of 
engines, or from transmission shafting, is to be 
charged for at the rate of 25 centimes (2$d.) per 
horse-power hour. The minimum charge is not to 
be below a total demand corresponding to four 
days running per week at the rate of five hours per 
day, the consumption per hour being that previously 
agreed upon between an exhibitor and the Exhibi- 
tion Company. Water for boiler-feed and for con- 
densing is supplied gratis to the exhibitors by the 
Exhibition Company. There is no central con- 
densing plant, each exhibitor fitting up his own 
condenser to suit his own requirements. The use 
of the overhead travellers by the exhibitors is 
charged for at the rate of 20 francs (16s.) per hour 
for those of 30 tons, and 10 francs (8s.) per hour for 
those of 12 tons. The Municipality supplies gas 
at 15 centimes per cubic metre (3s. 5d. per 1000 
cubic feet) for lighting; 10 centimes (2s. 3d. per 
1000 cubic feet) for power ; and water at the rate of 
20 centimes per cubic metre (8}d. per 1000 gallons). 

The Exhibition Company remunerate the exhi- 
bitors for steam and electric energy supplied by them 
at the following rates :—0.3centime per kilogramme 
(0.05 farthing per pound) of steam ; 2 centimes (0.8 
farthing) per kilowatt-hour reckoned at the ex- 
hibitors’ switchboards. For the sets driven bya 
steam-engine, or by a gas-engine supplied with town 
gas, the Exhibition Company supply the steam 
gratis, or bear the cost of the town gas, during the 
time the sets are used by the company. For those 
sets driven by producer-gas, or by a petrol engine, 
the company pay for the gas or petrol used at the 
rate of .75 centime (.075d.) per horse-power hour. 
They can use the overhead travellers at the rate of 
10 francs (8s.) for those of 30 tons, and 5 francs (4s.) 
for the 12-ton ones per hour, the current being 
also charged to the company. 

A special feature promised for the Exhibition, 
and one which may render the exhibitors much use- 
ful service, will be found in the Commercial De- 
partment, which it is proposed to organise with 
a view to facilitate new trade openings. The 
exhibitors who choose to do so will deposit with 
the Commercial Department all printed matter, 
catalogues, tariffs, prospectuses, photographs, &c., 
which they wish to be handed over to the public. 
Lists will be drawn up, giving the names of 
all exhibitors manufacturing the same classes of 
articles, and all information relating to these will 
be available in the department in question. Should 
a visitor require more complete data and quota- 
tions, these may be supplied him by correspondence. 
The department will hold at the disposal of visitors 
a complete library, containing the customs tariffs of 
Belgium and other countries, railway tariffs, various 
statistics, &c., together with descriptions of the 
industries of Liége and the townsin the neighbour- 
hood. The patent lists of the different nations 
will also be at the disposal of the public. The 
object of this organisation will be to facilitate con- 
tracts between the exhibitors and prospective 
buyers. We do not believe an organisation of this 
nature, as complete as it is proposed to have it at 
Litge, has ever been attempted previously, and we, 
therefore, mention it as a feature of the Exhibition. 
If, however, it is possible to gather together, for the 
period the Exhibition will remain open, an ade- 
quate staff of engineers and commercial men capable 
of furthering effectively the interests of all the 
various exhibitors, the organisation in question will 
be tore than a feature, and will undoubtedly 
prove what our neighbours would call, le clow of 
the Liége World’s Fair. 

The metallurgical section is not sufficiently ad- 


Vancod as yet for even a brief review ; it promises, 
however, judging by the space set apart for the 
vai’ ous displays in the main industrial building 
a in detached pavilions at the Vennes, to be 


representative of Belgian, French, and Ger- 
m1| mining and metallurgical practice. é 
th regard to Belgium, further and very complete 
nee will be afforded as to the productive power 
ot |e country and the enterprise of manufacturers, 
by visits to the steel and iron works at Liége and 
the suburbs, during the congresses which are to be 
held at the Exhibition next summer. Liége is the 
Beigian Sheffield, and the road from Liége to 


e\ 





Sclessin and Seraing, with the Ateliers de la Meuse, 
Ougrée- Marihaye, Aciéries d’Angleur, and the 
Société John Cockerill, adjoining each other, puts 
one in mind of the Brightside quarter of Sheffield ; 
with this difference, that the Seraing road is more 
open and has a much brighter aspect than the 
banks of the Don. 

In concluding this first general article, we desire 
to thank the authorities who have charge of the 
Exhibition, and the engineers of the various works 
concerned, for the very cordial assistance they have 
afforded us in obtaining information. 








NOTE ON THE THEORY OF UNSYM- 
METRICAL MASONRY DAMS. 
By Professor W. C. Unwin, F.R.S. 


In designing high masonry dams, the following 
conditions are those which it is considered de- 
sirable to satisfy :—- 

1. The moment of stability of the mass above 
any horizontal section should be at least 24 times 
the overturning moment due to water pressure. 

2. The compressive stress at the upstream edge 
of a horizontal section when the reservoir is 
empty, and at the downstream cdge when the re- 
servoir is full, should not exceed a limit regarded 
as safe, usually 7 or 8 tons per square foot. This 
is the condition, first stated by the French engi- 
neers,*which led to the adoption of the present 
form of dam with curved faces. 























3. The line of resistance should be wholly within 
the middle third of the section of the dam when 
horizontal sections are considered. This condition 
was first suggested by Rankine ; it secures absence 
of tension on horizontal joints, and it is satistied in 


all recent masonry dams. It was not attended to 
by the French engineers, and is not satisfied in 
some of the earlier French dams. The author 
showed, in a 5 te on the failure of the Bouzey 
dam (Cassier’s Magazine, November, 1896), some 
reasons for regarding tension on horizontal sections 
as specially dangerous. 

It is well known that the ordinary theory of 
masonry dams is incomplete, because no attempt 
is made to determine the distribution of the shear 
on the horizontal sections. Recently a paper has 
been published on ‘‘Some Disregarded Points in 
the Stability of Masonry Dams,” by Mr. Atcherley 
and Professor Karl Pearson. In this paper, so far 
as the author understands it, the distribution of 
stress on horizontal sections is merely assumed. 
It is attempted to be shown that the really dan- 
gerous sections are vertical sections, and that on 
vertical sections of existing dams an alarming 
amount of tension exists. It would be very serious 
if these conclusions were true ; and very pointed 
attention has been drawn to this paper by Sir 
Benjamin Baker in a report on the Assouan dam. 

All theories of dams must proceed on the assump- 
tion that the dam is a homogeneous elastic solid. 
As a matter of fact, dams are so constructed of 
rubble masonry, with strong cement mortar, that 
they are practically monoliths. They have no 
plane joints, and there is no reason for supposing 
that they cannot withstand a reasonable amount 
of tension in any direction in the mass. But it 
probably is desirable that there should not be 
tension on horizontal sections, at any rate on the 
water face. If any progress is to be made in the 
theory of dams, it must be by — a method of 
determining the distribution of the shearing stress 


on horizontal sections. A method of doing this 
has recently occurred to the author, and it seems 
to lead to important conclusions. The solution of 
the problem is fairly simple, and can be applied 
algebraically to geometrically simple forms of dam. 
By semi-graphic methods it can be applied to any 
form of dam. 

For simplicity, consider a triangular dam (Fig. 1), 
with vertical face and water level with the crest. 
Let A B be the section considered, and it will not 
be assumed initially that this is the base of the 
dam. Let C be the centre of the section. The 
external forces above AB are the water pressure 
Q, acting at one-third of the height of the dam, and 
the weight of the dam acting at its centre of 
gravity. The resultant of these is R, cutting the 
base at a distance c from the centre. Let y be the 
density of masonry relatively to water; then the 
/water pressure is given in magnitude and distribu- 
tion by the triangle BFE. If BE =h/y, then 
| BF E may be regarded as a mass of masonry load- 
ing the face of the dam horizontally. It is con- 
| venient to take as the unit of force the weight of 
'a cubic foot of masonry, which may be termed a 
;masonry unit. Then P and Qare given in masonry 
| units by the areas of AF B and BFE in square 
| feet, if the slice of dam considered is 1 ft. thick, 
| On the ordinary theory of dams the action on 
| A Bcan be considered as that of a vertical thrust P 
|acting at C, a couple Pc, and a shearing force Q. 
As to the stress due to Pand Pc, Mr. Atcherley 
makes some criticisms, but the author believes the 
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ordinary conclusion, that they produce a uniformly 
varying compressive stress, is not open to doubt. 
At a distance x from A the stress is 
> - 3e(b-x)) 
Pa= 55 i!1 be f 
_ For « = Oat A; and for x = 6 at B, the stress 
is 
Ae 3c¢)\ 
e,tys 
and at B the stress is tensile if c is greater than 4 b. 
All this is the ordinary theory, and is incontestable, 
if the dam is regarded as an elastic solid. 

The neglected point in the theory of dams is the 
shear (Jon A B. Engineers have assumed with fair 
reason that in a dam built into and cemented toa 
rock foundation there was little danger of sliding, 
though the earlier accident to the Bouzey Dam 
shows apparently that in certain circumstances this 
may occur. On the other hand, no way has hitherto 
been found of determining the distribution of Q. 
It is because the author believes that there is a 
way of determining this that he thinks a further 
step can be taken in the theory of masonry dams. 

onsider a vertical section H K (Fig. 2), and 
proceed precisely as has previously been done with 
horizontal sections. The forces acting to the left 
of H K are the weight of AH K, and tho upward 
reaction on A K already determined by considering 
the horizontal sections ; and since these are parallel 
to H K, their difference is the total shear S on 
HK. If at each point along A B an ordinate is 
set up equal to pn , given by the formula above, the 
distribution of compressive stress A B, which is 
equal and opposite to the upward reaction, is given 
by the figure A L M B ; and if P is taken in masonry 
units, the area ALMB=AFB. Then the total 
shear 8 on H K is the shaded area ALTH. This 
result, however, is no use unless the distribution 
of the shear can be found. 

Next consider two horizontal sections AB and 
A'B', Fig. 3, a small distance z apart. The total 
shears S on H K and S' on H K! can be found by 
the method just described. The difference S—8! 





must be the shear on K K'. Hence the intensity 
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of shearing stress at K on vertical sections is simply 
Q = (S—8')/z, which can be made as exact as neces- 
sary by taking z small enough. Let Fig. 4 repre- 
sent this intensity of shear on vertical sections (the 
figure is purely diagrammatic, and does not corre- 
spond to any particular case). For a triangular 
dam the distribution of shear is given by the 
ordinates of a triangle. 

It is a principle in uniplanar stress that the 
shear on planes at right angles is of equal inten- 
sity. Consequently Fig. 4 represents also the dis- 
tribution of shear on the horiz nta] section A B. 
Here a check on the whole investigation is avail- 
able. ‘The mean ordinate of the curve in Fig. 4 is 
the mean intensity of shearing stress on A B, and 
this must be Q/2b. The author has tested this for 
a triangular dam, and the verification is complete. 

The normal stress on H K can be easily found 
from the resultant of the vertical force S and the 
shear on A K, which is now known. Hence the 
tension or compression p',, at K can be ascertained. 
So far as the author can see, this force is a small 
thrust near the down-stream toe. There is then 
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complete knowledge of the state of stress at K— 
namely, direct stresses p, and p',, and a shearing 
stress q. The principal stresses and axes of stress 
can be found from the usual equations :— 

(p— Pn) (p— p'n) = 9 

24 
Pn— Pn 

The author does not know how far results calcu- 
lated in this way would differ from those obtained 
by Mr. Atcherley. He believes, however, that 
Mr. Atcherley assumes a very different distribution 
of shearing stress on A B. 

The author has calculated a triangular dam 100 ft. 
high and 75 ft. width of base, the line of resistance 
being fairly within the middle third. He obtained 
these results at the downstream toe :— 


Tan 20 = 


Greatest compression... 6.95 tons per sq. ft. 
i tension _ san ob - 
a shear on AB . aan vy 9 


These must, however, be regarded as provisional 
results. 

The restriction was made above that the section 
AB was not the base of the dam. On the theory 
the stresses would be greatest on the base of the 
dam, and it is this section which is chietly con- 
sidered in designing dams. But at the base there 
is a sudden discontinuity of form, such that, in the 
author’s opinion, the problem of exactly deter- 
mining the stresses there is beyond the power of 
mathematics. Perhaps light may be thrown on 
this point by model experiments, such as those 
which Sir Benjamin Baker has been trying. Mean- 
while, it appears to the autaor that the effect of 





THE TRAINING OF SAILORS. 


Tue launch this week from the Naval Construc- 
tion Works at Barrow-in-Furness, of Vickers 
Sons and Maxim, Limited, of a ship specially de- 
signed for the training of boys for the naval and 
merchant marine, is in some respects unique, and 
serves to draw attention to the work being done in 
this direction, and the need for further develop- 
ment along the same lines. This vessel has been 
built to take the place of the old Exmouth, which 
has lain off Grays on the Essex coast, where young 
lads from the streets of London, who might easily 
have gone astray, have been developed, mentally, 
physically, and morally, into first-class seamen ; 


can recuperate our fighting-line, alike by the repair 
or replacement of damaged vessels, and by the 
making up of the wastage in personnel. The subjec: 
has been considered by the Board of Trade and tie 
Admiralty Committees, who have pointed out the 
national importance of the question, and have 
established, practically anew, the arguments offer: | 
some years ago by the late Mr. Ismay, of tlic 
White Star Line—that it is on training-ships of tl,e 
type of the Exmouth that the future supply of 
seamen must depend. 

The Exmouth is owned by the Metropolitan 
Poor-Law Unions, and is controlled by a Committee 
of the Metropolitan Asylums Board. When it was 
discovered that the old ship could not be much 






















































































ad = } 
UPPER DECK = | E “a | ei 
: ] 
MAIN OECK | H | * 2 
LOWER DECK | K L r 
M ortor oecx (Watertight.) - es 
M i 
_«TOP_OF FLooRS M M N |0| p 4 
£ITGP OF GUILT KEE — —}+—__ a 
fr «TOP OF] BAR KEEL pawl mF ee me 
4 ¢ im 2 SRALT ei 300 FEET 





CLEAR SPACE RESERVED FOR 





—-— —- — —— Wy 





FORECASTLE DECK 


BAND 
LAT FORM * 
u 


ORILLING 600 B0VS é 





UPPER DECK. 
Fig.3. main oecK. 











AA 


OOOO 
ee i 
NT Tod TT hontai ttt di 











ah 


v 
UP WHEN HAMMOCKS ARE IN USE 
HA 





LOWER DECK 
fug.4, ONLOP DECK 











LANOING STAGE /20F!? LONG ON S SIOE WITH 2 LADDERS TO ENTRY PORTS ON MAIN OECK 


en —-#_hnnannuaontatnnantidoets%0000600000000 


____ OOH saan can HHONONN0000000000000 a ot 















Showing Box Keel 
Fig. 5. Os 2345 10 15 20Feet 
__, STRINGER F0xVa 
a cat STEEL DECK 44W.T We PITCH PINE ORLOP DECK mi Sip ‘a J 
mee 









BACK TO BACK 


SHELL PLATING $4 IRON FROM KEEL 
TO ORLOP PECK Ye STEEL ABOVE 


BULB ANGS., 71 414% 





6% 343590 CHANNELS 


Tx hx Ue RIDER PLATE 2 0x¥6 
{ ANGLES 4% 4% 12 





















—~__Mge'nr cenine 


BILGE KEEL 
For toorr / 
7 BAR 7: 7x ta PLATE 13x 






ANGS. 6 6% Ya" —~3 


FRAMES ABOVE ORLOP DECK 613 %¥8 ANGS. SPACED 3'0° APART 
- esftiow « 4h 
REV BELOW S " G.4%%° 
(e790) 
PLaTesse ¥\ 
PLATE Ya. 


\/ 














FLOORS 3 6's 1/2 STEEL 

W.T. BULKHEADS $a. STIFFENERS 7 314 x */20 
RIVETING THROUGHOUT TOLLOYDS REQUIREMENTS 
((ROM IN IRON PLATES. STEEL IN STEEL PLATES) 


a 
ANGS. 616 1 ¥e 


KEEL ANGS. C6148 
HEEL BAR 1244 


A. Captain’s quarters. B. Committee-room. C. Petty 


officers’ and gun-room. E. Lavatories and shower bath. 


F. Drying-room. G. Band-room. H. Surgery, &c. J. Tailor’s shop. K. Petty officers. L. Boys’ galley. M. Stores. 
N. Fresh-water tanks. ©. Chains. P. Dynamos. Q. Boilers. R. Coal-bunkers. S. Meat-house and vegetables. 
T. Light and air trunks. U. Ladders. V. Drawing-room. W. Hall. X. Bedroom. Y. Dressing and bath-rooms. 
Z. Captain’s room. A A. Maid’s room. BB. Servant’s room. C C. Sitting-room. DD. Kitchen. E E. Paymaster’soffice. 
FF. Ship's office. GG. Petty officer's room. H H. Schoolmaster’s room. J J. Pantry and scullery. K K. Cupboard. 
i. L. Larder. MM. Steering gear. NN. Gun-room. O 0. Petty officers’ room (port and starboard). P P. Steam wind- 
lass. QQ. W.C.’s. RR. School-rooms (port and starboard). SS. Schoolmaster’s rooms (port and starboard.) 


while others have passed into the Army as bands- 
men. Indeed, each year there are drafted from the 
ship into the Royal Navy from 100 to 150 lads ; 
into the merchant marine over 120; and into 
the army about 50; all capable of exercising a 
salutary influence upon their comrades. That there 


longer utilised, owing to decay, they acted wisely 
in deciding to continue the system of training afloat 
rather than to resort to education within a building 
on land. Even when they could not secure from 
| the Admiralty a ship which might be adapted econo- 
mically for their purpose, they did well to have a ne 


the rock into which the dam is built must be to | is need of such important auxiliaries to the great ship designed with all the seductive charms of the 


reduce the variation of stress which would other- | maritime industry of this country it is easy to prove 
wise exist. For the engineer's purpose the cal-| by a consideration of the nationality of the petty 
culated stresses will be in excess of the real stresses. | officers and seamen on board British ships. In 
As to rock fissures, that is a matter to be/|the past fifty years the tonnage of our mercantile 
allowed for in choosing a factor of safety, and in| marine has trebled, while the number of British 
masonry dams the factor of safety is very large. | seamen in the service has decreased by 25 per cent., 

So far as the author knows, there has been only and the number of British boys by 85 per cent. 


‘one failure of a masonry dam designed on the rules | Apart altogether from its influence on British ship- 


now adopted—viz., the Bouzey Dam at Epinal. | ping supremacy, this decrease must materially affect 
In that case the dam failed at about half its height, | our reserve of sailors for the Navy. Whether we 
at a section where the line of resistance was well | win or lose our first naval engagement, success must 
outside the middle third. | ultimately depend upon the facility with which we 


old two or three-decker. The tiers of gun-ports 
the massive square stern, the historical figure 
head, and the lofty spars, all appeal to the imagine 
tion of youth; and if boys are to be won to th: 
service, such sentimental helps are indispenssble 
It has been claimed, and rightly so, that the li! 


}on board this vessel, with its accommodation fu: 
'600, is a healthy one for the boys; that the: 
| physical development is carefully attended to ; th: 


their education, from an intellectual point of view, | 


| adequate ; and that they receive, at the age at whic’ 


they can best profit, a good training in seamanshij 
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Few lads who have passed through such a ship 
have any inclination to return to a life of squalor, 
or to the workhouse, as is too often the case where 
early associations are connected with that undesir- 
able institution. Some of them have, at the age 
of forty, secured annual pensions of 50. for life 
from the Navy. Many others have risen to the 
rank of petty officers. The Metropolitan Asylums 
Board have been engaged in this branch of their 
work since 1870. The first vessel they had was 
the Goliath, which was destroyed by fire in 1875, 
and was replaced in 1876 by the Exmouth, an old 
two-decked line-of-battle ship, mounting 90 guns, 
which had carried the flag of Admiral Seymour in 
the Baltic during the Crimean War. During the 
twenty-nine years the Exmouth has been in use 
about 3500 lads have gone from it tothe Navy, 3000 
to the Mercantile Marine, and 1200 as band boys to 
the Army. 

The new ship to take the place of the Exmouth 
has been designed by Messrs. Biles, Gray, and Co., 
of London and Glasgow, and has been built by 
Messrs. Vickers Sons and Maxim, Limited, at a 
cost of 63,0001. When the vessel was built the 
question was raised as to whether or not this sum 
were not extravagant; but Mr. Geoffrey Drage, the 
chairman of the Exmouth Committee of the Metro- 
politan Asylums Board, in defending the action of 
the Board, pointed out that two institutions 
recently built on land to accommodate 350 children 
cost 112,000/. and 85,0001. respectively ; and the 
Stepney Guardians had completed recently a home 
for 600 boys at a cost of 172,0001. But even apart 
from this economy of equipment, there is the fact 
that in the ship the boys are far removed from any 
stigma of pauperism, and feel when they enter the 
Exmouth that they are beginning their apprentice- 
ship to a trade of national utility under the gis 
of a ship of historical importance—an asset of no 
mean value to a lad entering life. 

The new ship follows almost exactly the form of 
the old line-of -battle ship ; but the thin steel being 
so much lighter than the thick oak of which the 
old ships were built, the designers were faced with 
the important question of sufficient immersion to 
secure a low centre of gravity. This is a question 
with which the designers of cargo steamers are per- 
fectly familiar, and they overcome the difficulty by 
adopting a double bottom and hold tanks. With 
the Exmouth this method was not possible, and it 
became necessary to reduce the buoyancy by some 
other means. After careful consideration, it was 
decided to build a box keel 6 ft. deep, and by this 
means to increase the draught from 10 ft. to 17 ft. 
Several hundred tons of concrete have been put 
into this keel to act as ballast. The form of the 
midship section and the general scantlings of the 
ship, as well as of this deep box keel, are illus- 
trated in Fig. 5 on page 514. In launching the 
ship, the permanent-ways and cradle had to be at 
a higher level than usual, but beyond this there 
was no feature of interest. Of course it was 
necessary that the depth of water at the end of 
the ways should be considerably greater than with 
a ship of normal section, because of the deep keel ; 
but at Barrow-in-Furness, where the launching 
facilities are specially satisfactory, this condition 
was easily met. 

The dimensions of the vessel are 300 ft. long by 
53 ft. by 39 ft. to the upper deck. The hull is 
of steel, except the under-plating of the shell, 
which is of Z-in. iron, to avoid corrosion. There 
are four complete decks, plans of which are re- 
produced on page 514. The upper deck (Fig. 2) 
is reserved for drill purposes, and a special band- 
stand is arranged at the after part of the fore- 
castle deck. The captain’s quarters are fitted aft. 
Forward there are the boys’ lavatories, drying- 


room, and band-room. The band-practicing room, 

however, is situated right forward on the upper 

deck, 1s far away from the boys’ quarters as pos- 

ea 0 as to give amateur - musicians full scope. 
18 


a most important department of the ship’s 
work, and in 1902 101 boys entered the Army as 
members of military bands. At the present time 


150 Loys are being instructed by the bandmaster. 

_On the main deck (Fig. 3) there is accommoda- 
tion for the committee, chief officer, captain’s 
kiteh: n, and aft and forward the tailors’ and car- 
pentcrs’ shops. There are over 200 hammocks 
sluny on this deck. During the day there are 
suffi ent seats to accommodate all the boys for 
church service, lectures, &e. There is a portable 
stage and a magiclantern. The lower deck (Fig. 3) 
's the mess-room ; aft there is the gun-room for 








the officers. The tables in the boys’ mess fold up 
to the roof at night, to afford space for hammocks. 
At the extreme forward end is the boys’ galley, 
fitted with the latest cooking appliances. The 
orlop deck forward (Fig. 4) is given up for boys’ 
hammocks, and the after part to six school-rooms 
capable of seating 300 scholars. Below the orlop 
deck the space is devoted to store-rooms. At 
the forward part there is the electric plant for 
heating, lighting, and ventilating the ship. This 
consists of two single-ended boilers, three Belliss 
and Morcom engines and Vickers dynamos, and a 
fire-pump, &c. ‘The vessel is heated and venti- 
lated by means of thermo-tanks made by the 
Stewart Thermo-Tanks Company, Glasgow, * largely 
used now in naval, passenger, and emigrant ships. 
The height of the ‘tween deck is 9 ft., and the 
trunks are led along the roof, with numerous 
louvres for admitting air. There is a complete 
installation of water-pipes for extinguishing fire, 
the water being pumped from the river both by 
steam and hand pumps. The lining in the interior 
is portable, and every part of the steelwork can 
be got at. As a preservative the whole of the 
interior of the hull has been coated with bitumastic 
enamel, by Messrs. Wailes, Dove, and Co., New- 
castle-on-Tyne, The vessel is to be moored in the 
River Thames, at Grays, Essex. A landing-stage 
has been built on the starboard side (the vessel is 
moored with head up the river) and efficient means 
have been provided for the escape of the boys in 
case of accident. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

At the meeting of the Institution of Mechanical 
Engineers, held at the rooms of the Institution, 
Storey’s Gate, on Friday last, the chair was taken 
by the President, Mr. E. P. Martin, who, on the 
completion of the formal business of the meeting, 
delivered his inaugural address. This was in 
the main an historical resumé of the foundation 
and development of the iron and steel industries 
in South Wales, a development in which, as all 
engineers know, the speaker has himself played no 
minor part. We reproduce this address in full 
on page 526 of our present issue. 

At the conclusion of the address a vote of 
thanks to the president was moved by Mr. W. H. 
Maw, who said that there were occasions—not 
many, he admitted—in which it was not only justi- 
fiable, but desirable, to ignore the prerogatives of 
the chair. The present was one of those occasions, 
and therefore, without going through the form of 
obtaining permission of the President, he would 
ask all present to join him in a hearty vote of 
thanks to Mr. Martin for the address they had 
just heard. This address had a special and per- 
manent value, in that it was devoted to an account 
of the advances which had been made in that 
branch of engineering in which the author had 
himself been engaged, and, had his modesty per- 
mitted, the President might well have referred 
specially to the very prominent part he had himself 
taken in that work. Mr. Maw was particularly 
pleased at the reference to the indebtedness of 
engineers to Sir Henry Bessemer ; the occasion was 
specially appropriate, as this year was the jubilee of 
the principal patent for the Bessemer process, which 
was taken out just fifty years ago next June. In 
connection with the President's comparison of the 
output of iron rails in the old days, and of steel 
rails in a modern plant, the statements of Lord 
Stalbridge on the previous evening were very in- 
teresting. Lord Stalbridge had said that George 
Stephenson’s original estimate for the iron rails 
for the Liverpool and Manchester Railway was 
161. 10s. per ton for rails weighing 35 lb. per yard. 
Now, thanks to Bessemer and to those who had 
aided in the economical production of steel, heavy 
steel rails, such as were required for a first-class 
line, could be provided at a cost per yard some- 
what less than that of their light iron predecessors. 
The whole address was full of very interesting 
points, on which he would like to dwell; but in 
view of the very important discussion to be con- 
cluded that evening, he must bring his remarks to 
a close. 

The vote was seconded by Mr. J. H. Wicksteed, 
who declared that he felt he had no right to the 
—— in view of the presence there of their 

ast-President, Mr. Windsor Richards. He had 


* See ENGINEERING, vol. Ixxviii., page 502. 








listened to the address with pride and pleasure, 
feeling that in his successor they had found a 
President whose tenure of office would redound 
to the credit of all those who had preceded him in 
the chair. The President’s address was really an 
epitome of his own life’s work, and being based on 
an intimate personal knowledge of the matters 
dealt with, was especially vivid and interesting. 
The speaker had been particularly interested in a 
little parenthesis not in the report as printed. 
He had himself visited at Worcester, Mass., Mr. 
Morgan, who was a worshipper of Henry Cort, and 
he thought it was this Mr. Morgan who had erected 
the bronze monument to Cort referred to by Mr. 
Martin. This was done, Mr. Morgan had told 
him, so that young men might look on it and 
realise that great men would be honoured by suc- 
ceeding generations, even if, like Cort, the inventor 
himself reaped no great success. He hoped the 
President would include in the address as pub- 
lished this parenthesis, in which he had referred 
to the Cort memorial. 

In his reply to the vote, which was carried with 
acclamation, Mr. Martin said it might be of interest 
to the meeting to know that the Mr. Morgan, who 
had raised the memorial to Cort, was the son of an 
old ironworker at Merthyr Tydfil, when the works 
there were under the management of the speaker's 
uncle. 

SreaM-Encine Researcu. 

The discussion on Professor Capper’s report was 
then resumed by Mr. Mark Robinson, who objected 
to the prominence given to the italicised state- 
ment on page 66 of the report,* as a conclusion from 
the experiments, that the percentage of initial con- 
densation diminished with increased initial pressure 
—that is, the condensation diminished while the 
range of temperature increased. The necessary ex- 
planation was duly appended—“‘‘ for a given ratio of 
expansion ”—and on page 63 (and page 80),+t it was 
said that the total condensation increased. The 
statement as to diminished percentage was true, 
but it was no more than a truism: it did not 
require experiment to show that when the engine 
(having a fixed cut-off) was supplied with steam of 
higher pressure, and was therefore using imore 
steam and giving more power, the increase in the 
total condensation could not be expected to keep 
pace relatively with the total steam used. What 
the speaker objected to was not the statement, but 
the way it was made, which might lead the learner 
to suppose that some new fact had been evolved, 
and that doubt had been thrown upon the estab- 
lished law, of such importance to the engine- 
designer, that the greater the range of cylinder 
temperature the greater the initial condensation. 
Surely stress should have been laid on the fact that 
the condensation diminished, not because of the 
greater range of temperature, but in spite of it, the 
real increase being overborne by what, as regards 
the test of that particular question, was the merely 
accidental interference of another cause. As regards 
the valve-leakage, why should an engine for such a 
purpose, where serious valve-leakage must be fatal 
to accuracy, be fitted with an apparatus so dis- 
credited as a slide valve? With Corliss valves, 
drop-valves, and piston-valves (as to the striking 
tightness of which Captain Sankey had given 
evidence at the last meeting) all available, surely 
something safer might have been used. 

The next speaker was Mr. Druitt Halpin, who said 
he had been very much surprised at the statement 
made previously in the discussion by Mr. Pendred, 
to the effect that none of the racers which had been 
successful at the Royal shows had been jacketed. 
The speaker knew that jackets were fitted in all 
cases, but that evening Mr. Pendred had told him 
that the jackets were not in use at the trials. At 
the 1872 trials the Clayton and Shuttleworth engine 
was most thoroughly jacketed, both barrels and 
covers, and not only this, but the cylinders were, 
further, placed in the smoke-box;.and he could not 
see how they could be much more jacketed. Mr. 
Pendred told him the jackets were not in use, and 
if this were really so, it was a most valuable fact 
to know. In the 1887 trials at Newcastle there 
were jackets on the prize engine, which may, as 
stated, have been out of use. He knew, however, 
that they were in use on one of the other engines, 
and in the 1888 trials at Gla: gow he knew that the 
prize engine had jackets, and that these were in 
use, since he had himself designed the engine, and 


* See 455 ante, third column. 
+t See pages 455 and 459 ante. 
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the jackets were arranged so that they could not 
possibly be cut out. These jackets were, moreover, 
ribbed to increase the flow of heat into the cylin- 
der. A certain professor had stated that such 
ribbing was useless, but by actual experiment the 
speaker had found that the transmission of heat was 
increased in the ratio of 3.4to1. He had known 
scores of engines thus fitted, common portables, 
without superheat or condensation, giving 1 indicated 
horse-power hour on 19.7 lb. to 19.5 lb. of water. In 
the case of the experimental engine at Nottingham 
University College the jackets were carried round 
barrel and covers, the flanges even being jacketed, 
ribs being provided throughout. This engine, deve- 
loping only 30 horse-power, with steam at 65 lb. 
boiler pressure, required only 17.4 lb. of water 
per indicated horse-power hour. With reference 
to valve-leakage, he might say that it was first 
brought to his attention in 1871 or 1872, in tlie 
case of a locomotive with 17-in. cylinders. The 
valves when fitted, leaked visibly under steam, 
even when trued up to a standard surface-plate. 
After some discussion, one of the valves was finally 
placed in a bucket of very hot water, and whilst 
still at a temperature of 210 deg. or so transferred 
to the surface-plate, when the reason of the leakage 
was immediately evident. Modern gauges were 
not then available, but it was easily seen that the 
hot valve was all buckledup. This valve, it should 
be stated, took steam through it, and the buckling 
might therefore be greater than in the case of a 
simpler form. 

The next speaker was Mr. C. H. Wingfield, who 
expressed a doubt as to whether the steam-sepa- 
rator described by the author of the paper (see 
age 393 ante) was really as efficient as supposed. 
Hie represented on the wall a diagram (Fig. 1) of a 
similar type of separator, tested for him by Messrs. 
Willans and Robinson. The tests were made in 
connection with the work of another Committee, 
and he could not give, therefore, full details now. 
The steam entering, as shown by the arrow, struck 
the vertical wall opposite, and it was assumed that 
any entrained water flowing along the bottom of 
the steam-pipe would fall down and collect at A. 
The apparatus originally consisted of the portion A 
only, but as the speaker was not satisfied that all the 


Fig.1. 
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water was removed, the portion B was added. If 
the first portion were thoroughly efficient, tho only 
water which could collect in B would be that due to 
condensation between A and B, which, as the whole 
apparatus was very thoroughly lagged, must be small. 
In actual trial it was found that with slow currents 
of steam the proportion of the total water collected 
was 60 per cent. in A and 40 per cent. in B; with 
rapid currents the proportions in the two were 
reversed. Coming to another point, Mr. Wing- 
field suggested that in some cases the author of 
the paper had not defined the dryness fraction 
as clearly as might be. The definition on page 
69 of the report* was perfectly correct — viz., 


8 See page 458 ante, 





‘* ratio of the steam present in the cylinder at cut- | 
off” (or at any other point in the expansion) ‘‘ to | 
total steam and moisture” at that moment enclosed | 
in the cylinder and clearance. On page 56,* how- 
ever, another definition was given, in which, Mr. 
Wingfield suggested, the effect of the weight of 
steam enclosed in the clearance space was neglected, 
the total steam and moisture in the cylinder at any 
time being taken as measured by the condensed 
exhaust. Actually it was more than this by the 
amount of the ‘‘ play steam” in the clearance 
space. To illustrate the point he exhibited a dia- 
gram, Fig. 2. Here any horizontal line might be 
taken to represent on a suitable scale a weight of 
steam. Taking such a line at the pressure of re- 
lease, then the weight of steam passing to the 
condenser per stroke (‘‘ measured discharge from 
condenser ’’) was, he said, represented by the 
distance v', the actual steam present at release 
being, however, the sum of this steam plus the 
clearance steam which was represented by v,, and 
it was this larger quantity which should be taken 
as the denominator in deducing the dryness 
fraction; or if w be the weight of steam in- 
dicated as present and W the total weight of 


H,0O present, then the dryness fraction was : 


With respect to the four trials figured in Fig. 21, 
he wiehel $> know if there was any obvious reason 
for the steam being so much drier at release in 
Test D, than the other tests. He noticed also that 
in some of the indicator diagrams dealt with the 
admission line had a considerable slope. The author 
had apparently taken as his standard the highest 
int of the admission line. Ina similar case Mr. 
Villans, at one time, took the mean pressure during 
admission as his reference pressure ; but later on 
he abandoned this practice, taking the highest 
point of the curve instead. Mr. Wingfield observed | 
that the vacuum on the trials was regulated by an 
air-cock, and wished to know if this gave trouble or 
not, and if it needed constant adjustment. The 
effect of a slight leak of air into a condenser was 
very interesting. The air and steam appeared to 
mix more or less thoroughly—perhaps rather less 
than more. Ifa particle of air-laden steam came in 
contact with the condensing surface, it condensed, 
and left its partner behind, which then shielded the 
condensing surface, and air would accumulate in this 
way, checking the condensation till swept away by 
some sudden puff of steam, when the previous pecu- 
liar action would be repeated. On page 20+ of. the 
report the author had taken as his highest tempera- 
ture in the standard of comparison the temperature 
at the stop-valve, following the example of the com- 
mittee of the Institution of Civil Engineers. In 
his actual engine, however, he took as his upper 
temperature not that of the steam at the stop- 
valve, but that of the steam in the steam-chest, 
which was not quite fair to the standard engine. | 
As his lower limit he took the temperature of the | 
condensed water, whilst the Civil Engineers took | 
that of the steam on exhaust. He thought Fig. 45 | 
in the report was of especial interest, as it went to | 
show that there was both an upper and a lower | 
limit of temperature, above or below which jackets | 
were ineffective, they being only useful for inter-’ 
mediate temperatures. 

The next speaker was Mr. Michael Longridge, 
who referred to the separator dealt with by Mr. 
Wingfield. Most people, he stated, in designing 
separators, seem to proceed on the principle that 
the separation took place in a quiet atmosphere, 


| 











whereas there was actually a gale of wind blowing 
in the apparatus. If one tried to beat out the 
water against a face normal to the current, the 
water was simply scattered into small drops, which 
could be carried away by the rush of steam. It was 

* See page 455 ante, lines 5 and 19 from bottom of first 
column. 

+ See page 423 ante. 


far better to take advantage of the momentum 
the water particles by deflecting them against 
curved face, as he had tried to indicate in Fig. ‘. 
Here a particle proceeding as indicated by tho 
dotted line was, on striking the curved surface, 
deflected well away from the steam outlet. 

The last speaker was Mr. H. Wimperis, who co1- 
plimented the author on deciding to reduce the 
number of variables in the experiments to a mini- 
mum. Temperature and speed only were varied, 
the cut-off being maintained constant. He con- 
sidered the paper, like those of Mr. Willans and that 
of Professor Burstall, would form a valuable quarry 
of facts for future investigators. He wished, how 
ever, to suggest that the plan of rejecting results 
in which conditions or observations varied beyond 


certain limits should be adopted with great caution. 


As to the backlash of the indicator, he did not 
quite understand the method of correction adopted, 
as it would seem to him that the error in question 
would be constant for diagrams of all sizes. With 
respect to the matter of piston leakage, which was 
stated as less than 2 per cent., he would like to 
know how this agreed with calculation. 

The President next called upon Professor Capper 
to reply to the discussion, and in response Pro- 
fessor Capper said he would not detain the meet- 
ing by expressing his thanks for the appreciative 
remarks of the different speakers. As for some 
of the criticisms, he feared that, owing to the 
difficulty of compressing into a reasonable space 
so large a mass of matter, there was possibly 
some justification for some of these. Mr. Wim- 
peris had asked whether the piston leakage agreed 
with the formula; but the speaker was not clear 


|as to what formula was meant. He presumed it 


was that of Callendar and Nicolson ; but thought 
this formula was not a final one, and did not apply 
to the present case. As for some of the criti- 


‘cisms of Mr. Mark Robinson and Mr. Wingfield, 


all the points raised by them were thoroughly 
explained in the paper, and he really could 
not write a paper for people to understand who 
did not read it. Hence he thought their criticism 
as to want of clearness in certain passages was 
not quite fair. Mr. Wingfield’s definition of 
the dryness fraction was exactly the same as his 
own. As to the peculiarities exhibited by the 
Trial D,, the reason for these was fully explained in 
the paper. There was in this trial considerably 
more throttling than in the others, so that the 
steam was drier, which fully accounted for the 
irregularity in the dryness fraction noted by Mr. 
Wingfield. Mr. Vaughan Pendred’s remarks were 
of interest, as they drew attention to the fact that 
in scientific work it was absolutely necessary to 
simplify affairs by cutting out accidental dis- 
crepancies, in the presence of which no consistent 
results were obtainable, and hence one was in- 
evitably led away from the conditions obtaining in 
actual practice. Mr. Pendred had complained of a 
lack of lucidity in the way in which the question 
of re-evaporation was dealt with ; but he thought 
nothing could be less lucid than Mr. Pendred’s 
own statement that ‘‘ whatever went into the 
cylinder as steam must leave it as steam, and what- 
ever entered as water must leave it as water,” If 
properly qualified, the statement was true ; but 
this qualification was very necessary. In fact, after 
the exhaust opened, any exact determination of the 
re-evaportion was difficult and valueless, the object 
really in view being the determination of the initial 
condensation, and hence they were solely con- 
cerned with the re-evaporation up to the point of 
release. After this there might be lots of re- 
evaporation, but this they did not bother about. 
Mr. Pendred had further stated that in all cases it 


| would be found more economical not to use jackets. 


The speaker could well believe this might often be 


‘the case with old engines designed with no pro- 


vision for circulating the steam in the jackets. In 


‘the absence of proper circulation in the jacket, the 


cylinder might just as well be put into a condenser, 
and the engine was then less efficient than 1t 
jacketed. He thought, therefore, that many ©! 
r. Pendred’s cases were worthless as evidence. 
Engineers owed a debt of gratitude to Messrs. 
Callendar and Nicolson for pointing out the im 
portance of valve-leakage; but the knowledge «! 
this fact had much increased the difficulties of ex- 
rimenters, who now knew they must measure tli 
eakage. The law of leakage adopted by Messr: 
Callendar and Nicolson could, however, only > 
accepted as tentative, and he had himself adopt: 
it in the paper merely tentatively, and because !v 























APRIL 21, 1905. ] 


ENGINEERING. 





517 








thought it advisable always to take up sugges-| couraging French shipping and shipbuilding. But 


tions made by one’s predecessors. The value of it fixes at 50,000 tons and 15,000 tons the gross 
(, the ‘‘constant” of the formula, it would be) tonnage of steamers and sailing ships to be built 


seen, was not constant, and hence the assumed law 
was untrue, and he quite agreed with Mr. Long- 


ridge that there were certain indications that the|and on the latter 95 francs (31. 16s.) ; 
leakage varied not as the pressure difference, but) amounts to decrease annually b 


rather as the square root of this. Mr. Cabena had 
pointed out that the experimental points really 
lay on a straight line passing through the origin of 
temperatures. He had himself been struck with 
this when drawing the curve. It was, hdéwever, 
interesting to note that these points also lay on a 
straight line when plotted against the absolute 
pressures instead of the difference of pressure. 
This line again passed through the origin, and 
was, perhaps, an indication of ‘‘ mechanical” leak- 
age. He had been asked as to what happened 
in the experiment marked ‘lubrication failed.” 
What took place was that the valve seized and 
was pretty deeply scored. After taking the burr 
off and replacing the valve, it appeared that in 
spite of this scoring the leakage was, if anything, 
somewhat reduced. This was partly due tw better 
lubrication, but might also be a_ confirmation 
of Mr. Longridge’s contention, that a valve 
with no lap save a mere line would be tighter than 
a valve with lap as ordinarily fitted. Mr. Stro- 
meyer had, with his usual thoroughness, gone into 
the speaker’s figures on piston-leakage, and had, 
he thought, confirmed the view that loss from this 
source was negligible under all conditions. He 
owed special thanks to Mr. Maw for his appre- 
ciation; and in answer to his query as to the 
method of lubrication adopted, might state that 
there were two lubricators—one of the ‘‘ sight- 
feed” type, just behind the stop-valve, and also a 
syphon lubricator on the top of the steam-chest. 
The former was always run at the rate of two 
drops per minute. The syphon lubricator, on the 
other hand, was stopped in the trials represented 
by the upper curves in Fig. 32, whilst in the lower 
ones it was feeding freely. When the only steam 
passing through was leakage steam, the lubrication 
was naturally better than it would be with a full 
supply of steam, as in regular work. The steam- 
jackets were supplied with steam at the pressure 
of the steam-chest. Professor Burstall had attri- 
buted the leakage to the warping of the valve, 
and noted that the amount varied. with the 
temperature. He had, moreover, expressed sur- 
prise at the dryness of the steam. This was due 
to two causes: in the first place.a separator 
was used, and in the next the steam was throttled, 
as it was found impossible to run with the desired 
regularity when taking steam direct from the 
boiler. Mr. Mellanby had described some ‘ex- 
periments made with a valve working on a loose 
face, which led to the conclusion that with the 
engine running the leakage was doubled. The 
speaker thought it possible that the joint obtained 
with the loose plate was not perfectly tight. He 
was certain this was the case with some loose faces; 
but Professor Nicolson was, he knew, a very careful 
experimenter, and had no doubt satisfied himself as 
to this point. As Mr. Maw suggested, further ex- 
periments with different valves should be made, 
and also with increased ranges of temperature and 
with condensation, The effect of changes in the 
ratio of expansion should also be studied. Captain 
Sankey’s contribution on the question of leakage 
appeared very important, as was that of Mr. Roger 
Smith dealing with superheat. In conclusion, 
whilst the speaker’s results were to be taken as only 
suguestive, he trusted they might form at least a 


sma‘! quarry of facts for future investigators. 

In proposing a fresh vote of thanks to Mr. Capper, 
the President announced that the Secretary would 
be lad to receive from members further contribu- 
tions tothe discussion for publication in the Pro- 
ceelings. He also announced that a conversazione 


w met held at the Institution on Thursday, 


a 








NOTES. 
Tae Frexch Mercantite Marre. 

. NeW Bill for improving the mercantile marine 
Scis.ce 1s now being considered in committee by 
th i rench Parliament. The law of April, 1902, 
wi ch limited the total amount payable in sub- 
Siics, was practically non-effective as early as the 
following year, owing to the total absorption of the 


- its available under the law. The new Bill does 
al 


fix a limit for the sums to be paid for en- 








per year. On the former, the builders will be 
paid in subsidy 145 francs (51. 16s.) per ton gross, 
these 
4.50 and 3 francs 
(3s. Td. and 2s. 5d.) wemer during the first 
ten years the new law would remain in force. The 
builders of the engines will receive 27.50 francs 
per 100 kilogrammes (111. per ton) on the engines 
and boilers, the subsidy decreasing annually by 
75 centimes (63. per ton) during the same period. 
It is believed that the above shipbuilding sub- 
sidies, if the: Bill is passed, will place the French 
yards and engineering works in a position to 
compete with foreign shipbuilders. According 
to the Bill, the shipping subsidies will be equal 
for French and foreign-built ships, provided the 
latter are less than two years old when they 
are put under the French flag. The subsidies 
are to be paid on steamers of from 3000 tons to 
6000 tons and above, and on sailing ships of a 
minimum of 500 tons. The rate decreases with the 
tonnage. It will be reduced by 15 per cent. for 
steamers which develop a speed of 9 to 10 knots 
at the trials. On the other hand, it will be in- 
creased by 10 per cent. for 13 knots, by 20 per cent. 
for 14 knots, and 30 per cent. for 15 knots and 
over. No shipping subsidy will be paid to steamers 
which make less than 9 knots during the trials. 


INDUSTRIAL ALCOHOL, 


The report of the Departmental Committee on 
Industrial Alcohol was issued last Friday, and ad- 
vises some important modifications in the present 
arrangements of the Excise. The problem to be 
solved here is more difficult than in Germany, since 
the tax there on potable spirit is only a fraction of 
that imposed in this country, where the tax 
amounts to 1000 per cent. on the intrinsic value. 
The temptation to evasion if the Excise regulations 
are relaxed is therefore very great, yet, never- 
theless, the Committee think it may be possible, 
without any substantial detriment to the revenue, 
to so arrange matters that spirit for manufacturing 
purposes may be obtained here even more cheaply 
than can now be done in any other country. As 
matters stand, the cost of ‘‘ methylating ” appears 
to be from 3d. to 4d. per gallon of strong spirit, 
and owing to the many restrictions on its sale and 
manufacture, the price to the user is increased by 
another 5d., so that taking its present average price 
at 1s. 9d. per gallon, about 83d. of this is due to 
the action of the Excise. The Committee therefore 
recommend that the Excise should grant on spirit 
used for industrial purposes the same rebate as is 
now allowed on exported spirit—viz., 3d. per 
gallon. At the present rate of consumption this 
would mean a loss to the Treasury of 40,0001. per 
year, and it is not thought probable that the rate 
of increase will, within any reasonable period, 
involve a total rebate of more than double this 
sum. With this rebate, and with the reduction 
proposed in the amount of wood naphtha added, 
the cost of proof spirit, which is practically half 
spirit and half water, would be about 7d. per 
gallon, whilst spirit of 64 per cent. over proof, 
which is the strength at which it is generally used 
commercially, would be about 114d. per gallon. 
This is said to be less than the present cost in 
Germany, which is 15}d. the proof gallon. The 
Committee report that only a small proportion of 
the alcohol used in this country is needed for the 
dye industry, since most of the dye-stuffs require 
the use of no alcohol in any stage of their manu- 
facture ; and they reject the claim, sometimes made, 
that the loss of the aniline industries to this country 
was brought about by the requirements of the Ex- 
cise. They attribute it rather to the failure of 
the manufacturers to understand the importance of 
research. Another important influence, to which, 
however, the Committee do not allude, is un- 
doubtedly to be found in an unforeseen effect 
of our Patent Laws, which have encouraged the 
issue of speculative cngwree and contain no provi- 
sions to encourage the introduction of new manu- 
factures into this country. As stated, the Com- 
mittee consider the revenue restrictions to have 
had but a very minor influence in the matter. For 
use as a heating agent, the Committee consider 
the spirit satisfactory as at present issued, but 
think some of the regulations in regard to its dis- 
tribution might be relaxed. Where the spirit is 
to be used for manufacturing purposes, they con- 





sider that the Finance Act of 1902 gives all the 
facilities needed for the use of alternative de- 
naturants ; but as regards the present cost of 
methylation, they think that the amount of methyl 
alcohol now added to ‘‘ ordinary ” spirit might well 
be halved, thus substantially reducing the cost. 


Tue Larcest Dock In THE Far East. 

In the present very critical and interesting state 
of affairs in the Far Kast, it is worthy of note that 
the largest dock in that part of the world has just 
been completed and has received the biggest steamer 
in the Pacific waters- namely, the Minnesota. It 
is situated at Nagasaki, and is the property of the 
Mitsu Bishi Company, of which the chief partners 
are the members of the Iwasaki family, and who 
are also closely associated with the Nippon Yusen 
Kaisha, or Japan Steamship Company, the growth 
of which has been one of the most remarkable 
features in the making of new. Japan. The dock 
was commenced in January, 1902. It has thus 
taken fully three years to construct ; but this must 
be considered a moderate time when it is remem- 
bered that it can accommodate a steamer 714 ft. 
long. The Japan Daily Mail pays a tribute to the 
Iwasaki family for the national services they have 
rendered to Japan. Quietly and unostentatiously, 
that family has gone on for nearly forty years adding 
to the empire’s most valuable resources. It may be 
said with truth that to Iwasaki Yataro Japan owes 
her mercantile marine works, which are now one of 
her most important assets. He it was that laid the 
foundations of that marine, and in a remarkably 
short time organised a fleet of steamers which gave 
the world a new conception of Japanese enterprise 
andcapacity. The Iwasaki family did notconfine their 
attention to ship-owning but entered extensively 
into other departments of industry, especially coal- 
mining and its allied industries. The development 
of the coal-fields of Japan has been one of the 
main causes of its remarkable uprising as one of 
the great nations of the world. Ship-owning and 
coal-mining naturally led to shipbuilding, and their 
shipbuilding yards and dockyards are now the most 
complete in the Far East, and are capable of turn- 
ing out work of the highest quality, and for vessels 
of the greatest magnitude. These works have a 
very interesting history, beginning, as they did, in 
a small way in the early days of foreign intercourse. 
After the Restoration, they were managed by the 
Public Works Department, and very much ex- 
tended. Almost twenty years ago they were sold 
to the Mitsu Bishi Company, and Messrs. Iwasaki 
have taken a special pride in making them as com- 

lete as possible. Immediate returns seemed to 

e@ a very secondary consideration, the aim of 
the founders being to equip an establishment of 
which Japan might be proud. The Japan Daily 
Mail says that ‘‘a wreath should be placed on the 
grave of Mr. Iwasaki Yataro when the nation 
celebrates its great victories in Manchuria ; for had 
not his genius and dogged resolution equipped the 
country with the beginnings of a mercantile marine, 
the immense army now carrying the banner of the 
Rising Sun to such splendid successes could not have 
been transported oversea, or supported throughout 
the arduous campaign of the past thirteen months. 
It is in worthy succession to that remarkable man’s 
achievements that his brother, Baron Iwasaki 
Yanosuke, and his son, Baron Iwasaki Hisaya, are 
able to augment the country’s victorious rejoicing 
by announcing the completion of a dock where 
battleships can be built.” Probably of more im- 
portance than all they have done is the reputation 
the Iwasaki family have gained for integrity and 
fair dealing in all their relations, and thus have 
done much to dispel the idea that the Japanese are 
specially wanting in commercial integrity; an idea 
which had its origin in conditions which have 
almost entirely disappeared. 








LiverPoo. AND SoutH AmeERica.—Liverfool capitalists 
are contemplating the establishment of a Brazilian trans- 
Atlantic mail line. The Brazilian Government, it is 
stated, will subsidise the line by guaranteeing 5 per cent. 

r annum upon a capital of 1,500,0002. for fifteen years. 

he new line will be a fortnightly one, and will be carried 
on by steamers of about 7000 tons each. 





Tue Crystat Patack ENGINEERING ScHoo..—Wilson 
premiums for the best papers read before the Crystal 
Palace Engineering Society during the session have been 
awarded to two students, Mr. D. Cornwell, for his 
paper on ‘‘Steam Boilers,” and Mr. J. R. W. Teasdale, 
for his paper on “ Bridge Construction in India.” The 

remiums were presented by Mr. J.C. Hawkshaw, M.A., 
Past-President of the Institution of Civil Engineers, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Iron and Stecl Institute.—A meeting of the com- 
mittee who have in hand the arrangements for the forth- 
coming visit of the Iron and Steel Institute to Sheffield 
was held on Monday. Mr. Herbert pre presided. 
It was reported that the donations received amounted to 
145/. 10s., which, added to the guarantees, amounting to 
58671. 1s., made a total of 60027. 11s. Part of the Cutlers’ 
Hall is to be fitted up as a club, and there will be tele- 
phonic and telegraphic instruments fixed for the use of 
the visitors. Among the entertainments are included a 
luncheon and dinner by the Reception Committee, and 
excursions to objects of interest in the neighbourhood ; 
and by the kindness of the Lord Mayor (Alderman Joseph 
Jonas) and the President of the Institute, a reception and 
ball respectively. Various works have signified their 
intention of receiving the delegates to view processes of 
manufacture, and Messrs. Thomas Ward and Sons, 
Limited ; Hadfield’s Steel Foundry Company, Limited ; 
and William Cooke and Company, Limited, are making 
arrangements to entertain a party of delegates to lunch. 
In addition to private hospitality, the hotels in Sheffield 
and me Pe er appear to provide ample accommoda- 
tion for all the visitors who are likely to come to the city. 


The Iron and Steel Trades.—The iron trade is still 
without special feature. Sales in pig iron are somewhat 
limited, but this is very much the result of requirements 
having been completed for the time pe 3 The position 
of warrants is somewhat perplexing and has a disturbing 
influence on the steadiness of prices. The fact that 
makers’ quotations in Middlesbrough have been lower 
than warrants is having the effect of causing buyers to 
hold their hand until a more satisfactory condition of 
things comes about. A fairly steady business is going 
on in connection with Lincolnshire and Derbyshire irons, 
and the firms in the finished iron trade are being kept 
easily going. They are hoping for an increased amount 
of trade as soon as the shipping season with northern ports 
opens. The following are the prices now ruling for de- 
livery in Sheffield :—West Coast hematites 67s. to 70s. 

r ton; East Coast ditto, 61s. to 62s.; Lincolnshire 

Jo. 3 foundry, 49s. 6d.$ forge ditto, 47s.; Derbyshire 
No. 3 foundry, 48s. 6d.; forge ditto, 43s. 6d. to 44s. ; 
bars, 6/. 10s. ; and sheets, 8/. 10s. to 82. 15s. per ton. 


South Yorkshire Coal Trade.—There has been a con- 
siderable improvement in the demand for house coal as 
the result of the return of wintry weather. The opinion 
is obtaining that there will be a very cold spring, and 
buying of coal is going on freely. Prices are, in conse- 
quence, well maintained. The steam-coal trade is reviving 
rapidly, as from most of the pits supplies are being sent 
to Hull and Grimsby for export to the Baltic ports. 
Trade, it is feared, however, will be seriously checked if 
the war continues. A well-sustained demand is expefi- 
enced from the cotton and woollen districts of Yorkshire 
and Lancashire for small coal, and supplies are readily 
taken up. Good steady business is going on in all descrip- 
tions of coke at full prices. 








ARGENTINE OrrrEs.—The population of Buenos Ayres 
at the close of January, 1905, was 982,261. Rosario had 
129,322 inhabitants at the same date. 





Tue Fasr SuHattow-DravuGur Passencer STEAMER 
**Naparima.”—On Saturday, the 15th inst., in response to 
the kind invitation of Messrs. John I. Thornycroft and 
Co., Limited, a number of visitors availed themselves of the 
opportunity for a trip on board the fast shallow-draught 
passenger steamer Naparima, —_ a trial run down the 
river. The day was all that could be desired, and the 
vessel left Westminster Pier soon after 12 o’clock. The 
return journey was made against the tide, but the speed 
of the vessel was very satisfactory ; Westminster Pier was 
reached at about 4.10, and a most enjoyable — came to 
anend. We intend publishing a full account of this boat 
at an early date, so need not give any further particulars 
now. 





Tue Insvirution OF MercuanicaL Encinerrs.—The 
annual dinner of the Institution of Mechanical Engineers 
was held at the Hotel Cecil, on Thursday, the 13th inst., 
the President, Mr. Edward P. Martin, being in the chair. 
Several distinguished guests were present ; among them 
being the Right Hon. Lord Stalbridge, Major-General 
H. C. O. Plumer, C.B., Lieut.-Colonel Sir Percy Girouard, 
K.C.M.G., D.S8.0., R.E., Sir Wm. Arbuckle, Agent- 
General for Natal, and Sir Thomas E. Fuller, K.C.M.G., 
Agent-General for Cape Colony. The loyal toasts having 
been drunk, ‘‘ Our National Defences” was a by Sir 
William White. In reply Major-General Plumer said 
that in the future the connection between engineers and 
the Army was likely to be much closer than it had been 
in the past, and that would be more particularly with 


to the transport department, for mechanical trans- | large 


rt would make great chanjes in the Army. Mr. J. 
erties Wicksteed gave the toast of ‘Our Rieiiwaye,” 
which was acknowledged by Lord Stalbridge, who said 
that, comparing the railways laid in England with chairs, 
and those in America with flat-botto rails, it was quite 
vossible the Englsh system would have, sooner or later, to 

adopted in America, owing to the great increase in the 
weight of the traffic. ‘‘Our Guests” was pro by 
Mr. E. Windsor Richards, and acknowl by Mr. 
E. A. Cornwall, Chairman of the London County Council. 
The last toast, ‘‘The Institution of Mechanical Engi- 
neers,” was proposed by Sir Robert Ball, F.R.S., who 
remarked that life nowadays would be quite impossi 
in great cities but for the labours of the engineer, and it 
would also be impossible to enjoy the country, becanse 
one would be unable to get there. The President replied. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Neg rong on & 

The Cleveland Iron Trade.—To-day there was only a 
thin attendance on Change here, and little business was 
recorded. Owing to the action of speculators, Middles- 
brough warrants were quoted at the close 50s. 74d. cash 
buyers, and this had some slight influence on certain 
ped of Cleveland pig. The forcing up of warrants 
id not carry quotations for makers’ iron very far, 
genuine traders realising that prices were high enough as 
compared with those ruling in other districts, and holding 
to the belief that a further advance was likely to drive 
regular customers into other markets. The general 
uotation for early f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig became 49s. Buyers hesitated to pay 
that price, but merchants were not disposed to quote 
below it. No. 1 rose to 50s. 6d. No. 4 foundry was 
rather dull, and could be bought at 47s. The lower 
qualities were very quiet. Grey forge was reported 
to be plentiful, and though the quotation remained at 
44s., business might have been done at rather less. 
Mottled was 43s. 3d.; and white, 43s. East Coast 
hematite pig was steady. There were fair inquiries 
in the market, but quotations were not raised, in spite of 
makers opining that they were below what they should 
be. For early delivery of Nos. 1, 2, and 3 the price still 
stood at 55s. éd.; whilst No. 1 remained at 56s.; and No. 4 
forge at 52s. A fairl pe account was given of the 
Spanish ore trade. Ra io, of 50 per cent. quality, was 
firm at 15s. 6d. ex-ship Tees. 


Manufactured Iron and Steel.—Producers of manu- 
factured iron and steel are generally well situated. 
Several firms have good orders booked, and they report 
inquiries still coming to hand. Works will, as usual, be 
closed during the first part of Easter week. Prices all 
round are strong, and advances are looked for in the near 
future. Market: quotations are as follow: — Common 
iron bars, 6/. 7s. 6d.; best bars, 6é. 17s. 6d.; steel bars, 
6l. 5s.; packing iron, 5/.; iron ship-plates, 6/7. 2s. 6d.; 
steel ship-plates, 5/. 17s. 6d.; iron aircon, 61. 7s. 6d.; 
steel ship-angles, 65/. 10s.; iron ship-rivets, 7/. 7s. 6d 
Steel boiler-plates, 7/.; steel joists, 5/. 7s. 6d.; stee 
sheets (singles), 7/7. 5s.; and steel sheets (doubles), 7/. 15s. 
—all less the customary 24 per cent. discount. Heavy 
sections of steel rails are firm at 5/. 5s. net at works. 


Coal and Coke.—Fuel, on the whole, is strong. De- 
liveries of gas coal are good for this season of the year. 
Bunker coal is pretty firm, up to 8s. 3d. f.o.b. being 
named for unscreened Durhams. Business, however, has 
been done at 8s. Coking coal is stiff. Demand for coke, 
especially for local consumption, is pretty good. Medium 
blast-furnace qualities are quoted 15s. 61. delivered here. 
Export coke is in the neighbourhood of 16s, 6d. f.0.b. 


—s 








Tue INstiTuTION oF CiviL ENaINEERS.—At the annual 
meeting of the Institution of Civil Engineers, held on 
Tuesday evening, Sir Guilford Molesworth, K.C.I.E., 
president, in the chair, the result of the ballot for the elec- 
tion ‘of officers was decla: as follows :—President, Sir 
Alexander Binnie; vice-presidents—Dr. Alexander B. W. 
Kennedy, Mr. W. R. Galbraith, Mr. William Matthews, 
C.M.G., and Sir Leader Williams; other Members of 
Council—Colonel W. P. Anderson (Ottawa. Canada), Mr. 
C. Napier Bell (Wellington, New Zealand), Mr. B. Hall 
Blyth, M.A. (Edinburgh), Mr. C. A. Brereton, Mr. R. 
Elliott-Cooper, Colonel R. E. B. Crompton, C.B., Mr. W. 
J. Cudworth (York), Dr. G.F. Deacon, Dr. F. Elgar, Mr. 
Maurice Fitzmaurice, C.M.G., Mr. R. A. Hadfield (Shef- 
field) Mr. G. H. Hill, Mr. C. W. Hodgon, C.S.I., Mr. 
J.C. Inglis, Mr. G. R. Jebb, Sir William Thomas Lewis, 
Bart. (Cape Town), Sir Andrew Noble, Bart., K.C.B. 
(Newcastle-on-Tyne), the Hon. Charles A. Parsons, C.B. 
Page ote gh on Mr. A. Ross, Mr. A. Siemens, Mr. 

ohn Strain (Glasgow), Sir John I. Thornycroft, Pro- 
fessor W. C. Unwin, B.Sc , and Mr. A. F. Yarrow. 


Tur LATE Mr. JOHN Verity.—We regret to have to 
announce the death, on the 6th inst., at the early age of 
forty-one, of Mr. John Verity, J.P., of 27, Lowndes- 
square, London, 8.W. Mr. Verity's health broke down 
in November last, and he then went to stay in the Chil- 
tern Hills, in order to recover strength. The change and 
rest appeared to do him much good, but, unfortunately, he 
caught a severe cold, which became serious, and eventu- 
ally proved fatal. Mr. Verity was educated at the Uni- 
versity College School, and afterwards he spent four years 
on the Continent, after which he went to America. 
On his return to England, Mr. Verity joined the firm of 
Mesers. B. Verity and Sons, which had been founded 
by his grandfather about 1820. Mr. John Verity 
acquired the control of the business on the death of 
his uncle, and devoted his energies to electrical work, 
and to the manufacture of electrical material upon a 
scale as soon as electric lighting developed ; and 
in 1891 the works were removed from Covent Garden 
to Aston, near Birmingham. An enlargement of these 
works took place in 1896, when the firm commenced to 
manufacture electric motors; and last year when the 
manufacture of motors and dynamos of large size was 
taken in hand the works were again extended. 
Verity attended personally to every detail of the organi- 
sation, which doubtless accounted for much of the 
success of the firm. In company with the late Sir John 
Pender and Sir George Elliot, Mr. Verity was instru- 
mental in forming the Metropolitan Electric Supply 
Company. Mr, Verity was J.P. for the County of War- 


ble | wick, and was High Sheriff for the County of London four 


— ago. His widow, who is a daughter of Mr. Henr 
ubbock, late of Newberries, Herts, survives him wit 
four children. 








NOTES FROM THE SOUTH-WEST. 


Cardif.—The demand for large steam coal has been 
almost entirely for prompt shipment ; prices have shown 
little change. The best la descriptions have made 
13s. to 13s. 3d. per ton, while secondary qualities have 
a from 11s, 6d. to 12s. 9d. per ton. The house-cu:i 
trade has exhibited scarcely any change ; the best ordi. 

qualities have made 13s, 6d. to 14s. 6d. per ton, 
while secondary ayy ee have ranged from 10s. fd. 
to 13s. per ton ; No. 3 Rhondda large has been quoted at 
13s. 6d. to 13s. 9d. per ton. Foundry coke has made 
17s. 6d. to 18s. per ton, and furnace.coke 16s. to 16s. 3d, 
per ton. As regards iron ore, Rubio and Almeria haye 
made 13s. 9d. to 14s, per ton, upon a basis of 50 per 
cent. of iron, charges including insurance, freight, &c., 
to Cardiff or Newport. 


South Wales Engineers.—The annual meeting of te 
South Wales Institute of Engineers was held on Thurs- 
day at Cardiff, Mr. E. M. Hann in the chair. The 
financial statement showed a total balance in hand of 
9791. 6s, 9d.—an increase of about 65/. Current subscrip- 
tions had amounted to 723/. 9s. The statement was 
adopted. It was announced that a large number of 
valuable additions to the library were being purchased, 
and a vote of thanks was to donors of books. The 
president announced that the visit of the members of the 
institute to Liége (where they would be entertained by a 
local society) had been fixed for the week June 19 to 24. 
A discussion on Mr. G, L. Hill’s paper on ‘‘Some Econo- 
mic Aspects of Electrical Power Distribution ” was con- 
tinued. A paper by Mr. A. L. Stevens on “The ‘Sirocco’ 
and Other Types of Mining Ventilation Fans” was the sub- 
ject of another discussion. Among those who supported the 
=" at the annual dinner were Principal Griffiths, 

-R.S., Mr. J. K. Jordan, F.G.S., Mr. A. J. Stevens 
(Newport), Mr. T. Evans (London), past-president of the 
Institute; Mr. J. Shaw, K.C., of the Powell Duffryn 
Company ; Mr. J. Hurman, and Mr. A. Prosser. 


Dowlais.—Mr. E. P. Martin, Mr. E. Windsor Richards, 
and Mr. A. T. Keen, directors of Messrs. Guest, Keen, 
and Nettlefolds, Limited, have visited the works with 
the view of carrying out a development scheme in con- 
templation in one or two departments. It is proposed 
to erect several blast-furnaces in the old works, to meet 
the heavy demands in the rail and other mills, since they 
were improved and extended. The Goat Mill has been 
well employed, and has turned out a large quantity of 
steel rails. The other mills have also had satisfactory 
outputs. 


The Swansea Valley.—The local steel trade continues in 
a satisfactory condition. The tin-plate trade has main- 
tained its former tone, but in consequence of alterations 
four mills have been out of work in the Morriston district. 
The collieries have shown no change for the better. 


Monmouthshire Cvoal.—The directors of the Mediter- 
ranean Railway are in the market for 290,000 tons of 
Monmouthshire semi-bituminous coal. Deliveries are to 
be made as follows:—Genoa, Savona, and Spezzia, 
150,000 tons; Leghorn, 15,000 tons; Civita Vecchia, 
35,600 tons; Torre Annanziata, 60,000 tons; Brindisi, 
5000 tons; and Reggio (Calabria), 25,000 tons. 








Tue InstiTuTION or Civi, ENGINKERS.—The students 
of the Institution of Civil Engineers held their thirtieth 
annual dinner at the Trocadero Restaurant on the 13th 
inst, Sir Guilford Molesworth, K.C.I.E., president, being 
in the chair. After the loyal toasts had been honoured, 
Mr. J. W. M. Topley, Stud. Inst. C.E., proposed that of 
‘*The Institution, Secretaries, and Guests,” calling atten- 
tion in a most sensible speech to how small a part of the 
things an engineer must know could be learnt from the 
instruction of a technical institution. The chairman 
responded in a speech reminiscent of the early days of 
engineering, when formule and similar concentrated 
knowledge were non-existent, and cautioned the students 
against relying on formul without eo 5 sure that they 
were applicable to the matter in hand. Mr. James 
Swinburne toasted ‘“‘The Students,” and spoke in his 
usual humorous manner. He desired to see the Institute 
take an even higher position in public opinion than it at 
present held, and considered that such concerns as 
the National Physical Laboratory should be under its 
direction, as the leading body of applied scientists, rather 
than under the Government. 





Tur Late Caprain McEvoy.—We regret to have to 

lace on record the death of Captain Charles Ambrose 

cEvoy, who has done satisfactory service for the British 
Navy as an inventor of several appliances connected with 
naval ordnance. Captain McEvoy was born in Glasgow, 
of Irish parentage, but early in life went with his parents 
to America, where he spent 40 years of his life. Although 
he never became naturalised, he went through the civil 
war on the Confederate side, and as an officer associated 
with the Bureau of Ordnance at Richmond he took « 

rominent position in connection with munitions of war. 
Fis first successes were associated with the torpedo, and 
he continued, upon his return to this country, to be 
regarded as one of the leading authorities on torpedoes 


Mr. | and submarine mines. Many of his inventions are still in 


use in the Navy, notably the mercurial circuit-closer 
(RE) with which our coasts are defended, a firing-key, 
and electric night sights, used for the — of guns in the 
dark. Captain McEvoy has, however, for some year 
taken little part in engineering work, but, as he stil! 
retained all the breezy c teristics of a typi 
southerner, and was a first-rate raconteur of his mans 
exciting experiences during the war. He had many friend ; 
who will now regret his death at Codicote, Herts, on the 
12th inst., at the ripe age of 77 years. 
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WELDING- 


MACHINE. 


CONSTRUCTED BY THE NICHOLSON TOOL CO, ENGINEERS, NEWCASTLE-ON-TYNE. 
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TuE'machine illustrated above is for the purpose of 
welding, bossing, or flanging all sections of bar or 
shafting, from 1 in. to 6 in. in diameter, by hand-power. 
Its construction is extremely simple, consisting of a 
cast-iron framing and bed-plate in one piece, carrying a 
pair of vices which can be forced together by depressing 
along lever. The sliding jaws of the vices are pro- 
vided with hardened replaceable serrated faces, which 
hold the work tightly against similar serrations formed 
on the curved faces of revolving cam-pieces. Each 
complete vice is on the top of a T-shaped forging, 
guided by the framing, and pivoted at its lower end. 
The central shaft, carrying the lever, has formed on it 
two eccentrics, which, by means of eccentric rods, cause 
the vices to approach or recede from one another. 

For welding a bar, the vice-jaws are set to suit the 
diameter, and the heated ends placed in contact above 
the central anvil-plate. The cams automatically grip 
the bars as the ends are forced together by the lever, 
and any dressing of the weld may be done on the 
anvil-plate. No scarfing or jumping-up of the ends is 
required. If the shaft is to be bossed, or for any 
reason a long travel is necessary, the vices can be in- 
staneously released by the cam-handles, and a fresh grip 
taken further along the shaft. For flanging the end of 
a shaft, the block shown by the side of the machine 
is gripped in one vice, and the bar forced against it by 
the other. To form a collar on the body of the shaft, 
the latter is gripped by both vices, and the heated 
part forced outwards between two anvil-blocks. With 
one man at the lever a pressure of 20 tons can be applied 
to the work, which is sufficient for welding shafts up 
to 3in. in diameter. Tyres and rings can be welded 
by pivoting the vice-carriers nearer each other ; and by 
reversing the cams on their pins the machine can be 
used for drawing down or elongating shafting or bars. 

The base of the machine is 4 ft. 2 in. by 1 ft, 64 in. ; 
the length of the lever 7 ft.; and the weight with all 
accessories is 12 cwt. The makers are the Nicholson 
Tool Company, of the City-road Tool Works, New- 
castle-on-Tyne. 








GIBBS’S STEEL RAILWAY CAR. 


ON our or plate and also on page 510 we give 
illustrations of a type of railway car which is both 
novel .ad interesting. This design has been prepared 
by Mr. George Gibbs, consulting engineer, of the 
Park-row Building, New York, and several cars on 
this }vinciple have beén constructed for the Inter- 
Boron::h Rapid Transit Company, for use on the 
New York Rapid Transit Subway, a work which 
has already been described at length in our pages.* 
pe Sec ENGINEERING, vol. lxxii., pages 477, 507, 547, 576, 
re 6:4, 699, 737, 763, 777, and 857 ; vol. lxxiii., pages 11, 
aly 141, 205, 245, 276, 364, 429, and 464; vol. Ixxviii., 





Before proceeding to the detailed description of our 
illustrations, a few words may be said as to the 
general purpose of the cars. It might seem, at first 
lance, a curious circumstance that the abolition of 
res on trains, owing to the abandonment of the steam 
locomotive, should lead to additional precautions 
being needed for the prevention of fires. The explana- 
tion is, of course, apparent to the engineer, for the 
certainty of fire where it is under control—namely, 
the firebox of the locomotive—is transferred to the 
sibility of it occurring in various places where it 
is unexpected, owing to arcing of electrical current. 
Bearing these facts in mind, and also that fires from 
electrical causes would become more numerous as 
speeds and complications of electrical apparatus in- 
creased, Mr. Gibbs, in undertaking the design of the 
car equipment for the New York Subway, about three 
years ago, reported that an all-steel car would be 
desirable ; especially in view of the fact of the serious 
consequences arising from panics in tunnels or sub- 
ways. He recognised that the dangers from electrical 
apparatus occur in various ways ; such as those due to 
originally defective installations, to deterioration dur- 
ing use, to overload, or to accidents, such as derail- 
ment or collision. While cars remain on the track the 
liability to electrical derangement may be reduced by 
enclosing the apparatus in fireproof conduits or boxes, 
or by extreme care in the installation and inspection ; 
but in the case of derailment or collision, the presence 
of ordinary wood in any part of the car constitutes 
some menace, for the breaking up of the car, or any 
part of it, is almost certain to bring the inflammable 
material in contact with an electric arc. Although the 
engineer is not expected to look on the breaking up 
of a railway car as a normal event, and in any case it 
means a@ serious catastrophe, yet he is bound to take all 
reasonable precautions. The horrors of fire added to 
derailment have been forcibly brought home by the 
fearful tragedies that have already occurred, and 
fully justify considerable pains and outlay being ex- 
pended in the endeavour to do away with wood. No 
small advantage also accompanies the use of all metal 
cars, for passengers know they are safe from fire, and 
panic, one of the most fruitful sources of loss of life, 
is not so likely to occur. 

While, therefore, an all-metal car was recognised as 
desirable for the Subway, it was found there were 
serious difficulties in the way of carrying out the 
design, both from a constructjve and an operating 
standpoint. There was no practical experience to go 
upon, and the number of vehicles needed for the 
equipment of the line was very large. Moreover, the 
time was limited, and the manufacturing industries 
of the country were in such a conges state that 
builders did not care to undertake novel types 
of metal construction. A compromise had therefore 


to be effected, and one-half the total number of 








cars were at once ordered on the composite wood- 
and-metal system, which presented no special unknown 
difficulties in their construction, whilst Mr. Gibbs pro- 
ceeded te get out the design for the all-metal car we 
now illustrate. In carrying out this work he was 
fortunate in gaining the interest of Mr. A. J. Cassatt, 
the President of the Pennsylvania Railroad. Mr. 
Cassatt offered to build a sample car for the Inter- 
Borough Company, using one of Mr. Gibbs’s designs. 
This was a wise policy—as most liberal policies are— 
on the part of the President of the Pennsylvania 
Rail Company, for the line of the latter is also 
about to be extended by underground burrowings, not 
only athwart New York, but also under the Hudson 
and East Rivers, as our readers are aware.* In any 
case the new departure was of sufficient interest to 
make the experience valuable to railway engineers in 
general. 

The construction of the car was begun in the Altoona 
shops immediately on the design being prepared, 
and it was completed in about twelve months. The 
result justified the anticipation that an all-metal car 
could be successfully constructed, but it was found 
that some important alterations were needed to secure 
the lightness required for the position. Mr. Gibbs 
accordingly set to work on new drawings, and, upon 
his recommendation, the Directors of the Inter- Borough 
Rapid Transit Company authorised a contract for 200 
cars on the new design. This contract was successfully 
carried out by the American Car and Foundry Com- 
pany, and the whole of the cars are at present in 
service on the Subway line, and up to the time of 
writing have shown no defects; indeed, they proved 
so successful that another order was placed last 
September for a further 100 cars to be constructed 
from the same drawings; whilst the Long Island 
Railway Company have ordered 122 cars, also to be 
made on the same principle. They are to be used as 
motor-cars in connection with the extensive electrifica- 
tion scheme for suburban service round New York 
City. The drawings for these have also been prepared 
under the direction of Mr. Gibbs, as vice-president of 
the firm of Westinghouse, Church, Kerr, and Co., of 
New York. 

Mr. Gibbs is of opinion that a steel car for passen- 
gers can be constructed for substantially the same 
cost as a wooden car of the same dimensions, and 
also that there would be no reason for exceeding the 
weight of the wooden car in constructing a steel car 
of greater ange and durability. It may be added 
that Mr. Gibbs has patented the main features of the 
design. 

We will now proceed to the detailed explanation of 
our illustrations. Fig. 1, page 510, is a perspective 
view of a car as finished. Fig. 2 shows the interior, 
with the numberless holding-on straps characteristic 
of American cars, which are never full so long as there 
is standing room, either on the floor or other people’s 
toes. Fig. 3 shows the car partially completed, and 
Fig. 4 represents the framework. Figs. 5, 6, and 7, 
on our two-page ~~ are respectively sectional 
elevation, sectional plan, and cross-section of the 
general framing arrangement ; Figs. 8, 9, and 10 are 
views of the motor end of the car; Fig. 11 is a sec- 
tional view showing the window-post details ; Fig. 12 
is a section of the fireproof ash and fastening to post; 
Fig. 13 is a section on line A B, showing a double post 
at a longitudinal seat ; and Fig. 14 is a section showing 
details of a single post. Fig. 15 is a view of the under 
part of the car-body, the photograph from which it 
was prepared being taken in a pit below, with the 
camera pointed upwards. . 

The main object the designer had to keep in view 
was to obtain the necessary strength and stiffness for 
the service within the limitations of weight and tunnel 
clearance. The restricted height of the subway de- 
barred a deep floor, and the demand for lightness made 
it impossible to compensate for this by increasing the 
number of longitudinals. Deep vertical members 
forming the sides of the car-body had, therefore, to be 
substituted. Reference to Figs. 3 and 4 will best ex- 
plain this part of the design, These vertical side 
members are of 4-in. steel. In order to give stiffness 
to them they are stiffened at intervals by diagonal 
supports, and are further strengthened by bulb angles, 
which also form a rail at the top. These features are 
shown in Figs. 3 and 4, and in fuller detail in Fig. 8. 
It has been found by experiment that when loaded as 
fully as it could be in practice, the deflection of the car 
is no more than ,, in. 

The window-posts are entirely novel in design. They 
are shown in detail in Figs. 11 to 14. As will be seen, 
the structure is made up chiefly of channel and T sec- 
tions. The wood that is introduced, as shown, is all 
treated to render it fireproof. In the later designs 
for the cars more recently ordered, aluminium 
castings have been largely used in place of wood. 
Between 600 lb. and 700 lb. of wood had been 
worked into the earlier cars; but this was only a 
temporary measure, introduced because there was not 
time to get the aluminium castings that have now 


* See ENGINEERING, vol. lxxviii., page 678. 
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taken the 


ea of the greater quantity. In all, 
about 900 Ib. 


of aluminium have n incorporated 
into the later design. This represents a saving in 
weight of about 50 per cent., as compared to what 
would have been needed had copper and steel been 
used. Inregard to one detail in the design, it should 
be explained that the side ports may have a metal or 
a wooden filling. The metal filling was actually used 
in the trial car, but in the others it was found to be 
impossible to get the material in time, and a treated 
wood filling was used. This is a small matter, especi- 
ally as the wood does not extend below the window- 
sill, and is not anywhere near electric apparatus or 
wiring. It might be argued that, in case of complete 
wreckage of the car, the wooden strips would be liable 
to take fire, but this would be straining a point, as 
there would be so little wood, and that is treated to 
render it fireproof. 

The flooring also is of novel design, and much 
ingeriuity has been shown here in meeting the required 
conditions. It consists of three parts, the lower being 
formed of galvanised corrugated iron, as shown in the 
underneath view (Fig. 15), and also in section in Fig. 8. 
These sheets are suitably attached to the longitudinals 
by angle-bars, to which they are riveted. On the 
corrugated plates there is laid a non-flammable com- 
position composed of a special cement with colouring 
matter, and mixed with hardwood sawdust. Above 
this slab of ‘‘ monolith ”’--a substance much used by 
the Pallman Car Company—are strips of wood. The 
platforms at the ends are covered with cemented 
rubber. 

The roof is covered with a sheet made from a com- 
position of wood pulp, which is strong, light, and unin- 
flammable ; it also has the advantage of not giving off 
sound. Above it is stretched a skin of painted 
canvas. It is supported by cross-pieces of ash, so 
treated as to be fire-proof, the latter being attached 
to the angle-bars oe the roof carlines of the 
metal frame, as shown in Fig. 8. Composition sheets 
are also attached to the underside of the ash bars, 
and beneath this inside lining aluminium sheets are 
cemented, 

The car-body and trucks weigh about 24} tons, of 
which the car-body is approximately 15.17 tons, the 
motor truck 54 tons, oak tee trailer truck 3% tons. 
The motors are of 200 horse-power, the weight being 
3000 lb. The following are the principal dimensions : — 


Length of body... abe 41 ft. 
Length over draw-bars a --» O1f¢.5 in. 
Maximum width over window-sills 9 ,, O8.,, 
Width over side plates me ee a 
Maximum height oe ies os . oe ee 
Height from bottom of sill to top of 

ee 4. »” nob Va 
Gauge of track ... +. ae 


Wheel-base of motor-trucks... “ 


The dimensions of the various parts of the framing 
are given in the detailed engravings, and we need not 
therefore repeat the table of figures kindly supplied 
to us by Mr. Gibbs. 

The Subway has four lines, the two outer tracks 
being used for ‘‘ local” trains, which stop at every 
station, whilst the two inside tracks are devoted to 
the ‘“‘express” trains, which only stop at important 
stations. By this arrangement passengers going some 
distance, and wishing to stop at a local station, can 
take an ‘‘ express” train to the nearest ‘‘ express ” 
station, and perform the rest of the journey ina local 
train, thus saving a great deal of time. Local trains 
are generally made up of five cars, of which three are 
niotor-cars, and the other two ‘‘ dumb craft.” Express 
trains have eight coaches, five only of which ere fitted 
with motors. 

The motor trucks are strongly built, and are said to 
be the heaviest and most powerful used in America for | 
similar work. They have wrought-iron side frames, 
the end frames and transoms being of steel channel- 
bars. The bolsters, motor attachments, brake brackets, 
and other parts are of cast steel. Westinghouse auto- 
matic brakes are used. By means of an electric pump 
governor-valve the load on the motor compressors is 
equally distributed throughout the train, and only one 
hose connection, in addition to the train-pipe, is 
needed. 

It only remains for us to thank Mr. Gibbs for sup- 
plying us with the drawings we now publish, and | 
also with the details which we are now able to put | 
before our readers. : 


” 








Dersy Corporation Tramways.—The expenditure | 
made thus far upon the Derby Corporation tramways has | 
amounted to 102,9377. The amount authorised to be bor- | 
rowed for tramway purposes stands at present at 95,588/. 
Extensions of the tramways are contemplated from the 
Market-place to the borough boundary on Kedleston- 
road, and also from the present terminus in Dairy House- 
road to the terminus near the Cavendish Hotel in Upper 
Dale-read ; and a tender of Messrs. W. Griffith and Co., 
Limited, has been accepted for the execution of the works 
for 18,689. The Brush Electrical Engineering Company, 
Limited, has further contracted to supply four additional 
tram-cars, 








INDUSTRIAL NOTES. 


Tue following memorandum on the state of the 
labour market, based on 4574 returns—viz., 3228 
from employers or their associations, 1255 from trade 
unions, and 91 from other sources—shows that, on the 
whole, employment had improved as compared with 
the p ing month. In the engineering and ship- 
building trades there was some decrease in the num- 
bers unemployed. The cotton trade was very brisk. 

As compared with a year ago, there was consider- 
able improvement in the iron and steel trades gene- 
rally, and in the cotton industry. On the other hand, 
the building, coal-mining, and boot and shoe industries 
showed some decline. 

In the 271 trade unions specially reported on, with 
an aggregate membership of 578,684, making returns, 
32,558, or 5.6 per cent., were reported as unemployed 
at the end of March, 1905, as compared with 6.2 per 
cent. at the end of February, and 6 per cent. at the 
end of March, 1904. 

There was a slight rise in wages during March. 
Employment continued dull in the building trades, 
but on the whole was slightly better than a month 
ago, but was worse than a year ago. 





Employment in coal- mining during the month 
showed a slight decline as compared with a month 
and a year ago. At collieries employing 531,609 work- 
a. the pits worked on an average 5.09 days per 
week during the four weeks ended March, 1905, com- 
pared with 5.31 days in February, and 5.28 in March, 
1904. 

Employment in iron-mining was good, showing little 
change compared with a month or a year ago. At the 
122 mines and open works covered by the returns 
received from employers, the average number of days 
worked per wu during the four weeks ended 
March 25 was 5.84, as compared with 5.90 in February 
and 5.83 in March, 1904. 





Employment in the pig-iron industry continued to 
improve during the month, and was considerably 
better than a year ago. Returns relating to the 
works of 108 ironmasters show that 316 furnaces, 
employing about 22,500 workpeople, were in blast at 
the end of March, 1905—an increase of 4 as compared 
with the previous month, and of 13 as compared with 
March, 1904. The number of furnaces now in blast is 
greater than in any month since October, 1903. 

Employment at iron and steel works showed little 
change as compared with a month ago, but was con- 
siderably better than a year ago. Returns relating to 
the works of 206 ironmasters, employing 89,821 work- 
people, show that the volume of oak ment in the 
week ending March 25, 1905, was about the same as in 
the week ending February 25, 1905, and 4.8 per cent. 
greater than in the corresponding week of March, 
1904. 


Employment in the tin-plate industry continued to 
improve, and was considerably better than a year ago. 
At the end of March 407 mills were working, as com- 
pared with 405 at the end of February, and 364 at the 
end of March, 1904. The number of mills at work is 
now higher than at any time since June, 1900. 





Employment in the engineering trades continues to 
improve somewhat, and was better than a year ago. 
The percentage of trade-union members unemployed 
at the end of March was 6.1, as compared with 6.5 at 
the end of February, and 6.4 at the end of March, 
1904. 

Employment in the shipbuilding trades showed im- 
provement as compared with both a month and a 
year ago. The percentage of trade-union members 
unemployed at the end of March was 11.2, as com- 


|pared with 11.5 at the end of February, 1905, and 


11.8 per cent. a year ago. 





Employment in the cotton trade continued very 


| brisk, and was much better than a year ago in every 


department. Returns from firms employing 115,865 
workpeople on the last pay-day in March owe an 
increase of 1.7 per cent. in the amount of weekly 
wages paid compared with a month ago, and of 17.7 
per cent. compared with a year ago. 
Employment in the woollen trade showed a slight 
ecline, but continued good, and was better than a 





| year ago. Firms employing 15,853 workpeople showed 
|a decrease of 1.3 per cent. in the amount of wages 


paid on the last pay-day in March, as compared with 
a month ago, and an increase of 5.5 per cent. as com- 
pared with a year ago. 

Employment in the worsted trade showed an im- 
= and was @ little better than a year ago. 

irms employing 33,772 workpeople showed an in- 
crease of 2.2 per cent. in the amount of wages paid on 
the last pay-day in March, as compared with a month 
ago, and an increase of 2.8 per cent. as compared with 
a year ago. 

Employment in the flax trade generally showed 
little change as compared with February, but was not 
so good as a year ago. Returns from firms employing 





58,000 workpeople showed an increase of 0.3 per cent, 
in the number employed compared with a month ago, 
and a decrease of 1.1 per cent. compared with a year 
ago. 

"Sui in the jute trade continued moderate, 
Returns from firms employing 28,500 workpeople 
showed an increase of 0.8 per cent. in the number 
employed compared with a month ago, and a decrease 
of 2 3 per cent. compared with a year ago. 





The total number of workpeople involved in labour 
disputes which began or were in progress during March, 
1905, was 15,197, or 8021 more than in February, 
1905, and 10,685 more than in March, 1904. Thie 
aggregate duration of all the disputes of the month, 
new and old, amounted to 183,800 working days, or 
110,300 more than in February, 1905, and 109,300 
more than in March, 1904. Twenty-three disputes 
began in March, compared with 18 in February and 14 
in March, 1904. Definite results were reported during 
March in the case of nineteen disputes, new and old, 
affecting 9128 persons. Of these disputes, three were 
decided in favour of the workpeople, eight in favour of 
the employers, and eight were compromised. In the 
case of one other dispute, terminating during the 
month, certain points are still under consideration. 

The changes in rates of wages reported during 
March affected over 47,600 workpeople, of whom 
nearly 34,900 received advances, while over 12,700 
sustained decreases. The net effect of all the changes 
was an increase in wages of nearly 750/. per week 
The last month in which the changes reported during 
the month showed a net increase in wages was in 
December, 1902. The net increase during March is 
mainly due to advances in wages to workpeople en- 
gaged in the manufacture of iron and steel. 

Four changes, affecting about 25,300 workpeople, 
were arranged by conciliation boards, and seven 
changes, affecting about 12,000 workpeople, took 
effect under sliding scales. The remaining changes, 
affecting nearly 10,300 workpeople, were arranged 
directly between employers and workpeople, or their 
representatives. 





The final stage has been reached in respect to the 
legality of the South Wales miners’ stop-days, in so 
far as the responsibility of the South Wales Miners’ 
Federation is concerned. The act of the men which 
led to this expensive litigation occurred so far back as 
October and November, 1901. The official decision of 
the Federation as to these stop-days was, indeed, 
given in 1900, when several such were ordered. At 
the trial the decision was in favour of the Federation. 
The Court of Appeal, however, reversed the decision 
of Mr. Justice Bigham, and then the Miners’ Federa- 
tion appealed. e House of Lords, as the final 
Court, has upheld the decision of the Court of Appeal, 
and referred back the assessment of damages to the 
first Court for arrangement. The total amount in- 
volved is some 57,000/., besides the enormous cost of 
nearly four years of litigation. The Lord Chancellor 
was emphatic in his declaration that ‘‘it was mani- 
festly unlawful to combine to procure a number of 
persons to break contracts ;” and, further, ‘‘ that it is 
a principle of law that people were presumably respon- 
sible for the reasonable consequences of their acts.” 
The whole question at issue was breach of contract, 
and responsibility for all the consequences. In this 
decision Lords Macnaghten, Lindley, and James of 
Hereford concurred. The appeal of the Miners’ Fede- 
ration was, therefore, dismissed, and it now only re- 
mains to settle the exact amount of damages and the 
costs in this most unfortunate litigation. The Federa- 
tion could not plead irresponsibility, for the action 
taken by the men was officially ordered. The wonder 
is that any body of trade-union officials should sanc- 
tion, much less order, breach of contract wholesale, 
when they know, or ought to know, that such breach 
is unlawful. This unwise and wilful action in the face 
of definite statute has led to most of the trouble in 
recent decisions. This had led to the evolution ot 
the idea of financial responsibility, which cannot be 
overruled. ; 

Another stage has been reached in the Denaby Main 
case, and a most important one for trade unions. |n 
this case a member of the Yorkshire Miners’ Associa- 
tion, named Howden, and others sought to restrain 
the union from misapplying its funds in support of the 
miners at Denaby and Cadeby Main Collieries, who 
went out on strike while under contract. The Courts 
below decided in favour of the member Howden an! 
others, and the Yorkshire Miners’ Association ap 

led and carried the case to the House of Lords 

he Lord Chancellor, in giving judgment—that th: 
appeal be dismissed—held that it was quite competen' 
for the respondent to bring the action. His Lor 
ship went on to say that “it would have been a colou! 
able concession to trade unions if the Legislature ha 
not left to thé members protection against the wrone- 
ful administration of its trust funds.” This decisic 
is not so new as some seem to imagine. A case aros: 
some years ago in connection with the Associate 





Iron-Moulders of Scotland, where the members soug!: 
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for, and obtained, an injunction to restrain the union 
from paying strike-pay in very similar circumstances. 
To what extent this final decision will affect the 
question of members being able to sue the union in 
cases of alleged withholding of pay for any benefit 
provided for in the rules is not clear; but if they can 
sue in the case of misapplying funds, it seems but 
logical that they should be able to sue for withholding 
payments, especially as the union can sue for money 
withheld by the officials. The law as it stands is 
somewhat complex, but a careful consideration of all 
the decisions might help to clear up some apparently 
antagonistic judgments given during the last few years. 
This decision might affect the use of trade-union funds 
for political purposes, especially as some disapproba- 
tion has been manifested in some unions by such use 
of the funds. 


While the final Court of Appeal—the House of 
Lords—has been giving judgment in two important 
cases long before the Courts, the Standing Committee 
on Law have been considering the Trade Disputes 
Bill. The clause relating to ‘‘ peaceful picketing” 
narrowly escaped wrecking on one important amend- 
ment, the votes being equal, and the clause was only 
saved by the casting vote of the chairman; his vote 
being given on the ground that there would be another 
opportunity of finally considering the clause. At the 
next meeting of the Committee it was alleged that 
one member was absent through a misunderstanding, 
and that if that had not arisen his vote would have 
been against the Bill as it stood, thus defeating the 
clause. But the chairman ruled that it was now too 
late to reopen the discussion. Subsequently other 
amendments were disposed of, leaving the clause as to 
picketing much the same as originally passed by the 
House when the Bill was carried on its second read- 
ing. If legal talent can make the Bill a good one, 
there is plenty of it on the Committee ; but there, as 
elsewhere, lawyers differ, most materially, as to the 
effect of the language used in the clause as drafted. 
The question arose as to whether the form of lan- 
guage used should be in the affirmative or negative, 
declaring what shall be lawful or what shall not 
be lawful. The amendment which raised this issue 
was lost. It is difficult to say which form is the best, 
except in a particular case. The statute may say: 
“Tt shall be lawful” to do or say a particular thing ; 
or, ‘‘ It shall not be lawful” to do particular things. 
The latter form has hitherto been most in vogue. 
What is really wanted is some clear, definite, and 
precise annunciation of what is right and reasonable ; 
something that will protect employers from injustice, 
and give to workmen the right to do what other citizens 
may do in similar circumstances. 


The quarterly meeting of the Midland iron trade, 
held last week, was well attended, London and South 
Wales being largely represented. There was a better 
tone, and prices showed a hardening tendency, but 
there was nothing of an exhilarating character in either 
direction. A greater disposition to buy has been 
shown of late, and the outlook is more promising ; 
but singularly enough, prices were a shade weaker, 
though the conditions of trade were healthier than at 
the January meeting. Two blast-furnaces have been 
_ out in the quarter, but one of larger capacity than 

oth has been erected. There is a steady demand for 
marked bars, but no change in quotations. Competi- 
tion is keen for whatever business there is stirring. 
There is to be a special meeting of the Midland Wages 
Board on May 1 to consider matters in connection 
with the regulation of wages. The Board is now com- 
posed of eight employers and eight operatives’ repre- 
sentatives, instead of twelve, as heretofore. Gas-strip 
makers report trade as more encouraging. Hoops are 
in better request ; but little is doing in nail, rod, and 


rivet iron, Trade in galvanised sheets has recently 
shown great expansion ; South America is the chief 
market. The price of tinned sheets has been advanced 
1/. per ton owing to the increase in the price of the raw 
material, Generally the outlook is better, but there 
is a lick of speeculative enterprise in most branches. 


Nothing definite has as yet been decided as to the 
demands of the Clyde engineers for an advance in 








waxes equivalent to the reduction suffered some two 
years ago. The workmen have held meetings in sup- 
port of the demand, and the Employers’ Federation 
will »« urged to agree to the demand. 

GooLE.—A_ new junction canal connecting the water 
way of the Aire and Calder Navigation and the South 
Yor. -hire Navigation—and thus giving direct water com- 
muni:ation between Goole and Sheffield—has now been 
open ‘or three months, and during’ that period over 120 
vess‘'s have used the canal, conveying to Goole 
for s\ipment. _Hopes are entertained that in a few 
mon. ”.s Goole will participate in export coal traffic from 
the \ uth Yorkshire collieries, the greater part’ of which 
om vitherto been accommodated at Grimsby. Arrange- 


i's have been completed for such alterations to 
mace to the South Yorkshire Canal as will enable com- 
partment boats to be utilised on that highway. 








MODEL EXPERIMENTS ON HOLLOW 
versus STRAIGHT LINES.* 


By R. E. Froupr, F.R.S., Associate Member of 
Council. 


§ 1. The experiments which have been made at Haslar 
on this subject divide themselves naturally into two 
classes—viz.:—(1) Experiments in smooth water with 
models of the usual size and with the usual apparatus ; 
(2) Experiments in artificial waves, with smaller models 
and with special apparatus; it being impracticable to 
make waves large enough for the usual sized models. + 

§ 2. The experiments of the former class are in every 
respect identical in character with the ordinary resistance 
experiments of the Haslar establishment. The special 
apparatus and mode of experiment employed in the latter 
class must now be described. 


I.—AppaRatus, &¢., FOR EXPERIMENTS IN WAVES. 


§ 3. The “‘wave-maker,” or instrument by which the 
artificial waves are made, is mounted at what may be 
called the ‘‘ stopping ” end of the waterway—namely, the 
end towards which the model runs in the experiment. It 
consists essentially of a vertical rocking diaphragm (see 
Fig. 1, page 522), hinged at its lower edge (2 ft. 4 in. below 
the water surface level) transversely to the line of the 
waterway, which is controlled to a uniform stroke an 
uniform period, by the crank motion shown in the figure, 
and by the engine of the workshop shafting from which 
the motion of the crank-axle is taken by means of a high- 
speed cord belt.t 

§ 4. This rocking diaphragm, having water on both 
sides of it, of course propagates waves from it in both 
directions—i.e., from its rear as well as from its face ; but 
the rearward waves are immediately broken on the sloping 
**beach” behind it. The forward waves run the whole 
length of the waterway, with crest lines square to it, and, 
in virtue of the uniformity of the stroke and period of the 
diaphragm, form a wave system, or swell, very regular in 
character, through which, in the opposite direction, the 
model is towed in each experiment. 

§ 5. The sea condition of ship which is represented by 
the model experiments in artificial waves is, therefore, 
that of steaming against a very regular head sea, like a 
big ground swell. 

§ 6. The intended period of rocking of the diaphragm 
(which, of course, determines the period of the wave 
system) is regulated by adjusting the change-wheels which 
intervene between the cord belt and thecrank axis. The 
actual period realised (the correspondence of which with 
the intention is, of course, subject to the precision of the 
engine governor) is automatically recorded throughout 
the experiment, and the period thus measured affords a 
precise determination also of the wave length and wave 


speed. 

§7. The wave height is ulated by adjusting the 
crank radius, and the wave heights realised (for the 
several crank radii and the varying periods u in the 
experiments) were ascertained in a special series of test 
experiments with the wave-maker, with no model running, 
by means of the wave-measuring apparatus described 
below (§ 9). The knowledge thus obtained as to the 
actual wave heights in the experiments (and, by com- 
bination with the known lengths, of the wave-slopes also) 
adds certainly to the interest of the results, but is not 
essential to their main purpose. The essential feature of 
the arrangement, as bearing on the comparative experi- 
ments on straight and hollow line models, is that, by ie 
use of identical adjustment of crank radius and change- 
wheels, identical wave systems can be administered to the 
two models under comparison. 

§ 8. The apparatus for towing§ the model and recording 
her behaviour is shown in Fig. 2. The towing triangle 
(in effect a rigid bridle), hinged on a cross-bar fixed on 
the model nearly amidships, leaves her ample freedom 
for vertical motion, while controlling her always in a 
straight course. The forward end of the towing triangle is 
attached to the swinging frame of the screw experiment 
apparatus, the resistance being thus measured as if it 
were negative thrust in a propeller. The rest of the 
apparatus shown in Fig. 2 is for automatically recording 
vertical movements of the model. The vertical and hori- 
zontal rods A A, bell-crank B, and pen C, record rise 
and fall of model at midships; similar rods DD, bell- 
crank E, and pen F, record pitching angle; bell-crank E 
being pivoted on bell-crank B where carried by vertical 
rod A.|| All this recording “oapd was balanced so as to 
put no fore-and-aft forces on the model. 

§ 9. The same apparatus, with rods A A removed and 
bell-crank B fixed, was used for automatically recording 
the wave heights in the test experiments on the wave- 
maker al y referred to. Vertical rod D (see Fig. 4) 
was then rested on the float-arm G at the point H. The 
float (see the figure) was shaped and proportioned so as to 
combine sufficiently decisive flotation with small ex- 


* Paper read before the Institution of Naval Architects, 
April 13, 1905, P 

+ Neither could the usual towing apparatus be used 
with a model which is pitching severely. 

t The workshop being at the other extreme end of the 
waterway, this cord belt has to be carried the whole length 
of the building. 

§ See note to § 1. 

|| Thus the two latter, although belonging properly to 
the rise and fall record, are essential to the pitching 
record also, and had, therefore, to be retained ; although, 
the rise and fall record having proved to possess little 
interest for the purposes of the experiments, the rise and 
fall pen C itself was latterly disused, to allow greater 
range of indication to the pitching pen F. 








tension relatively to the wave profile. For the observa- 
tions on waves, this apparatus was successively mounted 
in three different positions along the waterway, so that the 
measurements might serviceably average the waves en- 
countered hy the models in the course of the run. 

_ § 10. The alternating wave forces, as well as the pitch- 
ing of the model, of course made the resistance force 
extremely jerky. Although, under fairly favourable 
circumstances, the resistance diagram obtained was 
nevertheless quite capable of correct analysis, it was, of 
course, preferable to steady the indications by a dash-pot. 
The danger of thus falsi ng bys true mean by unequal 
resistance of the dash-pot in the two directions was kept 
in view in designing the dash-pot, and a series of teat 
runs in waves, made with and without the dash-pot in 
action, showed that it had been satisfactorily avoided. 

§ 11. The (small) models for the experiments in waves 
ranged from 5 ft. to 6 ft. 10 in. in length between per- 
— and from 32 lb. to 85 lb. in displacement. 

hey were made of paraffin wax, like the usual (larger) 
models, but sufficiently thin to be able to carry from 
46 to 56 per cent. of their total displacement in ballast. 
They were, of course, fully decked (in thin fir), with suffi- 
cient hatchways for stowage and adjustment of ballast. 
The deck was without eal up, but fitted to the correét 
sheer line for the type of vessel represented, with the 
correct freeboard forward ; and in the two most important 


qd | models, an embrasure forecastle was fitted similar to those 


in the new cruisers of the Minotaur class. In these two 
models, also, small transverse battens were fixed, both on 
the forecastle and embrasure decks (20 ft. apart and 2 ft. 
high, to scale for ship), to hinder the water shipped from 
running aft; and the number of the compartments so 
formed which were entered by the water was observed in 
each run, and afforded a rough comparative measure of 
the wetness of the models. In other respects, except for 
the hatchways already mentioned, and the fittings for the 
towing and recording gear, the decks were flush all over. 

§ 12. The models were ballasted to the correct total 
weight, and the stowage adjusted so as to give both the 
correct fore-and-aft trim and the specified radius of 
gyration (see §19 below). The latter (most important) 
condition was always tested by bifilar suspension, with all 
weights in place, when the model was prepared for ex- 
paeantes and again after the experiments, before the 
yallast was touched. 

§ 13. The question of the most advantageous general 
system or programme of experimenting with models in 
artificial waves turns on the circumstance (which was to 
be anticipated from theory, but also appeared very plainly 
from the first preliminary experiments) that for any 
given speed of model the augment of resistance due to 
waves, as well as the behaviour generally, is very sensitive 
to the period of the wave system. ence, to obtain a 
properly instructive measure of the relative qualities of 
the several forms to be tested, the experiments with each 
form at each s must extend over a considerable range 
of wave period. Accordingly, if we confine ourselves for 
the moment to considering a single form at a single anon 
the es dictated by these considerations shapes 
itself as a series of experiments at a series of different 
periods extending by sufficiently close gradations through- 
out the range of period within which the resistance 
augment by waves is important in amount. And each such 
series needs to be repeated, more or less completely, with 
as many different crank radii* of wave-maker as may 

rove necessary. Such a large number of experiments 

ing requisite for one speed, it was, of course, out of the 
question to take many speeds, so as to obtain experi- 
mentally for rough water a counterpart of the usual curve 
of resistance in smooth water. As a fact, in the wave 
experiments, no more than two different speeds were 
taken with any model, while the most complete and 
systematic of the series of experiments made was confined 
to one speed, three knots less than the intended smooth- 
water full speed for ship. 

§ 14. It has been found at various times that models of 
the size used in these experiments in waves are subject to 
material resistance variations from time to time, due pre- 
sumably to slight differences in condition of the surface. 
Several smooth-water runs were therefore made with each 
model in connection with each series of experiments in 
waves, and the resistance so obtained was deducted from 
that in waves to give the resistance augment due to waves. 
The final results for the ship are obtained by adding the 
a oe horse- power augment for the ship 
to the smooth water effective horse - power determined 
in the ordinary way from the smooth-water experiments 
with the models of ordinary size. 

§ 15. The character of the results obtained from each 
such series of experiments with a given model, at given 
speed, and with given radius of wave-maker crank, will 
be best understood from the specimen diagram, Figs. 6 
and 7, which shows, on a base e of wave period, 
the pitching angle (out to out) and resistance, also the 
wave length, height, and maximum slope, proper to the 
period shown on the base scale and to the crank radius 
employed. Another curve shows the ‘‘ period of encoun- 
ter,” or period at which the model encounters the waves, 
which differs, of course, from the true wave period, in 


*To keep crank radius unaltered for each series of 
varying period was, of course, the most convenient 
arrangement, and in the region Of maximum resistance 
augment it gives a nearly constant wave height. For 
waves of the magnitude here supposed for ship, constant 
wave height is perhaps a less incorrect assumption than 
constant slope, for which, of course, the crank would have 
had to be adjusted with every change in period. But the 
maximum resistance augment is so acutely sensitive to 

riod that the precise law adopted in experiment, for 
Peight or slope in terms of varying period, is not very 
important. 
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virtue of the speed of the model towards them.* It i 
of course, the relation of the model’s natural pitching peri 
to this poe of encounter, and not to the true wave 
period, that influences the amplitude of the pitching (and 
thereby the resistance augment due to waves), in accord- 
ance with the pr cnn of harmonic oscillation as applied 
to the motions of ships on waves, The natural sities 
period, estimated from the fore-and-aft radius of gyration 
as tested, and the known fore and aft G.M. is marked on 
this curve; and the value for the corresponding wave 

eriod, which in effect indicates on the base scale of the 

iagram the ‘‘point of coperiodicity,” is shown by a 
vertical line. 

§ 16. This diagram shows very plainly the sensitiveness 
of the pitching angle, and still more of the resistance 
augment, to the wave period. A difference in wave 
period, ¢.g., of 15 per cent. either way from that corres- 
ponding to maximum resistance reduces the resistance 
augment by fully 50 per cent. In fact, the necessity, 
already referred to, of making experiments at a number 
of different wave periods for each speed of model, becomes 
at once self-evident when this diagram is inspected. If 
it should be noticed, as apparently out of keeping with 
the principles of harmonic oscillation, that the wave 
periods which correspond to maximum pitching and to 
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error to the extent of, say, 
from crest to crest.* 


II.—Tuer Forms or Hutt AND THEIR MODELS. 


§ 18. Five forms in all were experimented upon, which 
Their characteristics | 


are here denoted—A, B, C, D, E. 


Fig.!. 
Wave Maker 


+—~**« DIRECTION OF TRAVEL 


one-tenth of a wave length | outline, the surface and half-draught* water-lines, and the 


curves of cross-section areas. 

A is @ cruiser form of the usual modern type, with 
hollow lines, very similar to those of the County class 
referred to in Admiral Fitzgerald’s paper of 1903. B js 
A, with all the hollow in the fore-body lines filled up 
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maximum resistance augment (especially the furmer of 
the two) largely exceed that of coperiodicity, I suggest as 
the explanation that the ship’s length is so considerable, 
relatively to the wave length, that for some distance 
beyond the point of coperiodicity the increased effective- 
ness of wave slope, due to the increase of wave length with 


increase of period, operates more strongly to increase 
itching than the departure from coperiodicity does to 
Sinaimia it. 


§ 17. The waves made by the largest crank radius} used 
in these experiments, with the period of greatest effect, 
caused a mean pitching angle during the run of about 
6 deg. out to out ;t and increased the resistance by over 
100 per cent. above that for smooth water (as corrected 
for conversion to ship figures by the law of comparison). 
Under these conditions, water was shipped on the fore 
deck from nearly every wave.§ The model, in the 
attitude of the extreme pitch both “—— under these con- 
ditions, is shown in Figs. 8and 9. The angle of pitch 
and dimensions of wave are shown as recorded ; but the 
records do not determine the relative phase, or longi- 
tudinal placing of hull relatively to wave at the moment 
of extreme pitch. This, therefore, has had to be assigned 
by theoretical considerations, and may possibly be in 


_ * This curve is very nearly straight. The formula for 
it is 
T2 


T+ aA uf 
g 
where Te = period of encounter in seconds; T = wave 
period in seconds; and V = speed of ship in feet per 
second. 

+ There would have been no difficulty in using a 1 
crank radius than this, and naking bigger waves ; but 
there seemed no object in doing so, in view of the very 
large resistance augment already e ienced, and in view 
also of the circumstance that additional resistance due to 
further smothering of the deck would be much the same 
for both models, and would tend, therefore, to mask 
rather than accentuate the effect of the difference in their 
under-water form. 

} The pitching angles are given in these results always 
as out to out. automatic showed the pitching 
amplitude to be the same in both directions, about the 
running trim proper to same speed in smooth water, 
so that there is no occasion to distinguish between up 
pitch and down pitch. 

§ On this si scale there is nothing corresponding to 
the model verges 
green ” water for ship. 


Te = 


‘“‘apray”; so that all water shi: b 
on what might be described as Pen 
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SPECIMEN DIAGRAM OF MODEL RESULTS IN WAVES. 


(FOR “ODES OF FORM 0.) STANDARD RADIUS OF BYMATION, 20 KNOTS SPECO FOR Suir; 2h “CRANE 
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perfectly straight, otherwise unaltered. C is the same, 
with all the hollow in the after body filled up also. 
D E constitute a pair of forms designed expressly for 
comparison of hollow and straight lines on even terms, the 
designs being given the same length and displacement, 
and proportioned so as to give the same height of meta- 
centre. D is the hollow, and E the straight, form. The 
lines of the latter are not so severely straight as those of C, 
and the form is certainly open to no reproach on the score 
of unshapeliness or alain appearance ; but it results 
that the comparison of hollow with straight is toned down 
somewhat in D and E as compared with A and C. 


Particulars of Forms of Hull and their Models. 

















| | Prismatic 
| : Coefficient. 
Length | . Mid- | 
— | (perpen- Beam. Drausht | Paatase- Section 
| diculars). "| . Area. | Fore | After 
| | Body.) Body. 
ft. ft. ft. | tons | sq. ft. | 
A | 480 73.5 26.25 | 13,050 1711 | 0.526 0.586 
B, 480 73.5 26.25 | 13,580 1711 ~—s-0..571 | 0.586 
0 480 73.5 26.25 | 13,944 1711 =—-0.571 | 0.616 
D 490 74.5 26.0 14,458 1794 0.552 0.598 
E | 490 75.5 25.0 14,458 1692 0.580 0.639 
| | | 


§ 19. The models of these forms for smooth-water ex- 

riments were all between 14 ft. 1 in. and 14 ft. 4 in. in 
en between perpendiculars—viz., about the usual size. 
For the experiments in waves, the models of A and C 
were 5 ft. between perpendiculars, and those of D and F 
6 ft. 84 in., the experience with the first two having shown 
that a larger scale could be safely ventured on. ae 
ments in waves were not made with form B. All the 
experiments in waves were at load draught only, and, 
except as otherwise specified in the di ms of results 
(Figs. 15 to 20, page 524), at ‘‘standard ” radius of gyra- 
tion, which was taken as 0.47+ of the half length between 
perpendiculars for A and C, and 0.45 for D and E. 

$20. Except in certain experiments (to be referred 


di m, has been based on the “‘ wave profile” observed 
against the side of the model in smooth water at the same 
speed, the bow wave being, however, intensified for the 

eeply immersed bow, and diminished for the emerged 
bo 


* For Form E (eee Fig. 11) the line is a little lower tha: 
half-draught, to be precise. 
t Tatoreied for 045, as in D and E, but made 0.47 
through a mistake in noting the conditions of the bifila: 
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io later), for which shaft-webs were fitted in the larger | equivalence of the two comparisons. This being so, it is | displacement reduction; and so leaving C, as compared 


models, the models were all finished, as usual, without | interesting to notice that the co 


bilge-keels, rudders, or shaft webs. 


[I1I.—Resvu._ts or EXPkRIMENTs IN SMOOTH WATER. 

$21. The models of A, B, and C were tried, as usual, 
at three different draughts, those of D and E at only 
their “a load draught (giving common displace- 
ment). The results are indicated in Figs. 12, 13, and 14 
(below) by effective horse-power curves: (i.) for A, B, 
and C at common (load) draught ; (ii.) for the same at 
common displacement (determined by cross-curves from 


MODEL IN ARTIFICIAL WAVES. 


Kg.8. 


on basis of common 
confess that when I 


in resistance and 


ing effective | to A, at the same displacement, with a net horse-power 
horse-power excess (see Fig. 12) of 16.7 per cent. at 23 knots | excess of about 10 per cent. 

for common draught is also in close agreement with Pro- | 
i But, turning to the com 
lacement (see Fig. 13), 
it as stated by Professor Biles, 


§ 23. However, the comparison for common displace- 


rison | ment is, of course, more satisfactorily indicated in Fig. 14, 
must | since forms D and E were designed for the same dis- 
placement: though we must bear in mind that in these 
that, for common displacement, the two forms would have | forms the difference between straight and hollow is more 
the same effective horse-power, the result seemed to me, | 
frankly, incredible ; as implying for the straight-line form 

a ratio between the percentage chan 
displacement respectively, due to change in draught, of | tive horse-power a speed defect of about 0.5 knot. The 


subdued than in A and C. Here we find for form E 
(straight), at about 23 knots, a relative effective horse- 


wer excess of about 8 per cent., or for the same effec- 
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the Gifferent draughts of experiment) ; (iii.) for D a 
t} : ; . and E | 
at their designed load devugite. 3 | ‘A 


et) (Figs. 12 and 13), it may be observed in the first 
piace that the comparison of C with A is the identical 
+). Comparison of straight with hollow lines described 


oy ‘ rofessor Biles in his remarks on Admiral Fitz- 
ene of a a of 1903 (see Transactions I.N.A., vol. xlv., 
a D. = having been made by model experiments at 
ob — sarton tank ; and the fact that the displacement 
aoe ai Cc over A for common draught—viz., 6.9 

fe it.—differs little from the 64 per cent. named by Pro. 


ssor Biles is a further testimony to the substantial | 























hows 


altogether anomalous value—viz., more than 2:1. 
g A : seen from the curves in Figs. 12 and 13, this 
*~-, AS regards the comparisons under headings (i.)| criticism was justified by the present ex 
orse-power reduction in m 

knots, consequent on the change to the displacement of 
A, being (as is usual) only about equal to the percentage 


riments ; 
el C at 23 








* In his letter to the Times, of April 21, 1903, in which 
he gives more precise figures than in the discussion on 
Admiral Fitzgerald’s paper, the displacement excess 
appears as 6.7 per cent., an i 
excess as 16.2 per cent, 


the indicated horse-power 





SMOOTH WATER vever 








~~ SMOSTT Watta” CevEL 


ditference extends down to quite moderate speeds, 
and is scarcely less marked at 18 and 19 knots than at 
23 knots. 

§ 24. As regards the results of Form B, to which I have 
not yet referred, their chief import is to show, broadly 
speaking, that straight lines increase resistance for given 

isplacement only when applied in the fore body. The 
effective horse-power curves for B and C in Fig. 9 are 
practically identical. 

§ 25. Concerning the smooth-water experiments, it 
suffices to add that the models of B and C were also 
tried with screws working behind, as well as with model 
shaft tubes and webs fitted, a point of some primd facie 
importance in view of the consideration that the straight 
lines in the after body considerably reduce the necessary 
dimensions of the latter appliances. The net upshot 
may be said to have been purely neutral as between 
straight and hollow lines for the after body, the balance 
of efficiency advantage which the screw experiments 
attributed to the hollow-line after body being just about 
cancelled by the shaft-tube and web advantage of the 
straight-line one. We may therefore take the effective 
horse-power curve comparisons of Figs. 12 to 14 as com- 
parisons of net _— for smooth water so far as model 
experiments can determine it. 


IV.—-ResuLts OF EXPERIMENTS IN ARTIFICIAL WAVES. 

§ 26. These are indicated in Figs. 15 to 20, page 524, in 
the same form as the specimen diagram in Fig. 6, which 
we have already considered ; the results, however, being 
now reduced to ship figures, and the curves for some of the 
different models or conditions of model being grouped 
together on the same base of wave period, for instructive 
comparison. It will be seen that the curves for all the 
conditions alike have just the character which we have 
already studied in the sample diagram, the resistance (or, 
as here shown, effective horse-power) augment due to 
waves reaching a sharply-defined maximum at a certain 
period of wave system; while it is only within a mode- 
rate range of wave period that it attains (comparatively 
speaking) - important value at all. As to the pitchin 
angle, something of the same kind may be said, althoug 
the maximum is very much less sharply marked. Our 
concern, therefore, is mainly with the maximum values 
reached ; though (for some purposes) the wave periods at 
which they are reached have a certain interest also. 

§ 27. The diagrams as a whole present several inte- 
resting features, especially as regards the influence of 
radius of gyration on those maximum values and on the 
periods at which they occur. But the feature which 
claims our first attention in regard to the main purpose 
of this paper is the absence of any conspicuous difference 
in the effect of waves upon straight and hollow lines 
respectively, such as could outweigh the serious dis- 
advantageof the former for smooth-water steaming. ‘The 
straight-line form does, on the whole, suffer measurabl 
less from the waves than the hollow, and that is about all 
that can be said. In the angle of pitching, indeed, no 
difference at all can be detected. In the observations of 
water on deck, made with the models of D and E (see 
§11), a difference of one compartment was recorded in 
favour of E in a few of the runs; but it is to be remem- 
bered that, of these two forms, E has (to scale) a foot 
more freeboard than D (see Fig. 11). Thus the advantage, 
such as it is, may be said tebe solely in respect of the 
effective horse-power augment due to waves, which, when 
it is large at all, is, as a rule, perceptibly less for the 
straight than for the hollow form. In the experiments 
on forms D and E at the 20-knots speed, which were in 
every way much fuller and more trustworthy than the 
others, the difference of effective horse-power augment 
in favour of the straight form shows itself only in the 
region of maximum augment, and there appears as in- 
creasing systematically with the increase of wave slo 
due to increase of wave-maker crank radius; but the 
difference never attains a sufficient value to wholly wipe 
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out the smooth-water effective horse-power advantage of considering, it is not surprising that they present some —a result which implies, as far as it goes, that unde; 
the hollow form. minor anomalies which may well be due to error. But, these conditions the resistance due to the waves is nea: 

§ 28. The results for the somewhat different pair of as regards comparison between straight and hollow lines, independent of the speed of the ship. 
forms A and C are here brought in asa corroboration ; | the general upshot may be said to be much the same— § 29. The very conspicuous effect of the differences 
while the experiments with forms D and E at 18 knots a distinct diminution in average effective horse-power radius of gyration is not only interesting and remarka' 
seemed requisite (and sufficient)—in view of the un- angment by straight lines, insufficient, however, in in itself, but is not without an important bearing on th. 
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certainty as to the ary which would be attainable by | average amount to annul the smooth-water excess. As question between straight and hollow lines. It suggests 
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; t : ; in distribu 
the shi ainst suc sea—by way of assurance that | rds influence of speed upon results for given form ¢.g., firstly, that very moderate differences in —— 
the cm Ahn of the result wd — be substantially | an ae 20 knots and 18 knots speeds, with about the tion of weights may well have more effect ce as i 
affected by moderate differences of speed. All these | same wave-slope, we find the pitching angle practically performance than such differences peagee 7 me Comedy 
experiments being, as already noted, less thorough than | the same, and the effective horse-power augment less for straight lines, as we are here dealing wi ! = aot 
those with D and E at 20 knots, which we have been | the lower speed little more than in proportion to the speed , that the seaway benefit, which these experim? — 
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bute to the straight lines, such as itis, is not so much a 
matter of mere shape of lines as of the incidental differ- 
ences in beam and in midship section area, for given dis- 
placement, which lead tu a difference in pitching period ; 
thirdly, that therefore, in assigning to straight and hollow 
forms the same fore-and-aft radius of gyration, the 
conditions of these experiments have been perhaps a 
little flattering to the former, because the reduction of 
space amidships could hardly fail to push the weights 
somewhat towards the ends; fourthly, that if we made 
the change from straight to hollow, not by hollowing 
out at the ends and enlarging amidships, but fer: 0 
by adding fine extremities, without altering the distribu- 
tion of weight, we should undoubtedly improve the sea- 
way performance rather than the contrary; while, per 
contra, if we were to convert a hollow-line form into a 
straight-line one by cutting-off the fine ends, without 
other alteration, we could hardly fail to impair it. 

§ 30. In a word, the general conclusion to which the 
results point, as a whole, is that the question of perform- 
ance in steaming against a head sea is less one of par- 
ticular underwater shape than one of longitudinal sta- 
bility versus longitudinal inertia. If the shape is influen- 
tial, it is mainly by indirect effect upon these conditions. 

$31. A few words are perhaps necessary, in conclusion, 
on the question of the relevance of the results of these 
experiments in artificial waves to the problem of the 
speed-keeping power of ~~ in actualsea. It will doubt- 
less be felt on all hands that the provision for making 
model experiments at the tank in artificial waves of 
proportionate size is a most valuable advance on a 
system of experiment strictly limited to smooth water. 
It will even be conceded, I hope, that for determining 
the true influence of the design of a vessel on behaviour in 
a head sea, tank experiments of this kind have some 
immense advantages over any trials of actual vessels at 
sea, for we can construct our models so as to afford the 
precise comparison which it is desired to make; instead 
of having to be content with comparisons between existing 
ships, which perhaps differ from one another in half-a- 
dozen ways besides the one under consideration. Again, 
we can subject the models under comparison — and 
all of them alike—to a systematic gradation of wave 
systems ranging throughout any desired limits of length 
and steepness, so as to make sure of including the most 
truly representative conditions for each form under trial, 
instead of having to be content with such sea conditions 
as weather may afford, which, even if the same for each 
ship, may not necessarily be equally unfavourable to 
ah. Lastly, in the model experiments the dimensions 











Pull Cor- | 
Mean —— Accelera- | Mean 
— Velocity. ‘oon tion. “ee = | Velocity 
. : Feet per | Feet per eet per 
Seconds. ‘second. | SeMd. | ‘second. | Accelera ond. 
| a 28 
Triat 1; Port iw Ropr, 12 Ls. 
2 1.025 
6 1.717 .692 -1730 4.75 1.371 
10 1.985 -268 .0670 2.52 1.851 
14 2.140 .155 .0387 1.45 2.062 
18 2.257 117 .0292 .80 2.198 
TriaLt 2; Putt in Ropr, 12 Ls. 
2 1.095 
6 1.725 .630 .1575 4.33 1.410 
10 2.015 .290 .0726 2.72 1.870 
4 2.185 .120 .0300 1.12 2.075 
18 2.217 .082 .0205 77 2.176 
Triat 3; Putt in Rorg, 24 Ls. 
2 1.£67 { 
6 2.745 1.178 2945 11.10 2.156 
10 8.175 .430 .1075 4.05 2.960 
i4 3.362 .187 .0467 1.71 3.268 
18 3.387 .025 0062 -23 3.374 
TriaL 4; Putt in Ropvg, 24 Ls. 
1.412 
2.610 1.228 .8070 11.57 2.026 
) 3.075 435 -1087 4.10 2.857 
4 3.182 -107 .0267 1.01 3.128 
3.262 .080 .0200 75 3.222 


ives, angles of pitching, speed of advance, and 
tive force required, are all automatically recorded, in 
a way which is absolutely impossible in trials of actual 
ps at sea; and, for forming conclusions of general 
ication, all the Frecd-swsny. | model experiments here 
enumerated are of first-rate importance. 

‘2. On the other side, it may be objected with some 
plousibility that this smooth an fectly regular swell, 
to which the models are cahieited ta, from some points 
ot view, hardly even an apology for the kind of water dis- 

‘nce with which ships often have to contend. And 
here I perfectly agree, if by this it is meant only that in 
the model experiments we have nothing like an adequate 
nterpart of those features of the wave disturbance 
which generally play the test havoc with structures, 
filings, and crew on the deck. But, this much admitted, 
I insist on it, a8 a proposition to which theory has long 

pointed, and which is confirmed and emphasised by 
‘e experiments, that the influence which lines and pro- 
portions of bull will have upon behaviour in a head sea, 
as gauged by pitching, and by increase of resistance, is 
simply a question of the way in which the vessel’s move- 
ment will respond to such element of regular wave un- 











dulation as may be present, and as may assort sufli- 
ciently with her dimensions and period. And, that 
being so, I claim that we study this question to the 
best advantage, and set the genuine effects of the 
differences in form of hull in the strongest relief, 
if we isolate the really significant element in the 
phenomena, by subjecting the model to a system of 
perfectly regular waves. Kana we may therefore be sure 
that the beneficial effect of straight lines in a head sea, 
such as it is, is, if anything, made more conspicuous in | 
these results, as they are, than it would have been if the | 
models could have been subjected to a system of irregular 
waves such as those commonly met with at sea. For such 
irregular wave systems are only a compound of a number 
of regular systems (individually of comparatively small 
magnitude) of various periods, ranging through the whole 
gamut (so to speak) represented by our diagrams, and 
more. And theeffect of such a wave series on the models 
would be more or less a compound of the effects proper to 
the individual units composing it. Instead, therefore, 
of having before us the result for the wave period which 
gives maximum resistance augment, taken by itself, 
which shows the straight-line form to best advantage, we 
should only have some kind of compromise between this 
result and that for a number of other periods, which 
show to no oceania at all. 

Whatever view, then, we may see fit to take, on the 
general question of the limits of the utility of model ex- 
periments in artificial waves, we have, at any rate, no 
grounds for thinking that the seaway advantage of 
straight lines has been underrated by the present ex- 
periments. 
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THE EFFECT OF ACCELERATION ON | 
SHIP RESISTANCE.* 


By C. E. Stromeyer, Member of Council. 


THE subject of this paper grew out of an attempt to 
obtain resistance curves of s ips by means of a single | 
experiment, instead of, as now, by means of a number of | 
trials at different speeds. 

The idea was to attach to a ship’s model an instrument | 
which would record both the vessel’s velocity and also its | 
change of velocity—i.c., its acceleration or ‘‘ deceleration.” 
The model, whose weight would, of course, have to be | 
accurately known, would be launched stem first at a high | 
velocity. The resistance of the water would effect a 
deceleration of velocity, and, with suitable instruments, a | 
resistance velocity curve as in Fig. 1, page 526, would be 




















TABLE I. 
iii ne Pull Cor- 
Mean Bo | Difference. — ~ respond: | y ——. 
Time | Feet per Feet per | eet per ing tO | Feet per 
Seconds ‘gecond. | Second. | Second. =—s Second. 
a —E — SSS 
Tria 5; Putt 1n Rorg, 36 Ls. 
2 2.147 ’ | 
6 3.485 1.338 3345 12.77 2.816 
10 3.825 .340 .0850 3.25 3.655 
14 4.005 -180 .0450 1.72 8.915 
18 4.102 .097 .0242 .92 4.053 
22 4.180 | .078 0195 | .74 4.141 
Triat 6; Puct in Ropg, 36 Lp 
2 1.995 
6 3.477 1.482 3705 14.30 2.736 
10 3.887 .410 1025 3.92 8.682 
14 4.080 .193 0482 1.85 3.983 
18 4.145 .065 0162 .62 4.112 
22 4.152 .007 .0017 ab 4.148 
TRIAL 7; Putt 1n Ropes, 48 Lp 
1 2.135 | | | | 
3 3.525 | 1.390 | .6950 26.80 2.830 
5 4.065 | 540 | .2700 | 10,42 | 3.795 
7 4.370 .305 +1625 | 5.88 4.217 
9 4.670 .300 1500 | 5.78 4.520 
1 4.825 1155 775 | 290 | «4.747 
13 4.910 085 | .0425 1.64 4.867 
Triat 8; Put. my Rops, 48 Le. 
1 675 | 
3 2.670 1.995 .9975 385 | 1.672 
5 3.695 1.025 5125 19.8 | 8,182 
7 4.155 .460 -2300 8.88 | 3.925 
9 | 4.445 .290 -1450 5 60 4.300 
11 4.660 215 .1075 4.15 | 4.652 
13 4.665 .005 10 4.662 


| 10025 10 | 


produced. The deceleration could then be measured at 
any point a, it being proportional to the cotangent of the 
curve, and this could be marked off as a horizontal length, 
dvin Fig. 2. The process would be repeated for any other 
velocity, and the curve in Fig. 2 would be drawn through 
the points so formed. If the decelerations which this 
curve represents be divided by 32.4 ft. per second, which 
is the acceleration due to gravity, and multiplied by the 
weight of the model used, then the horizontal ordinates of 
the curve in Fig. 2 will represent the resistance en- 
countered by the model as its velocity is gradually reduced. 
In other words, the curve in Fig. 2 is the ordinary ship 
resistance curve. 

If an instrument could be designed which would in- 
dicate velocity as well as change of velocity, then the 
resistance curve shown in Fig. 2 could rawn auto- 
matically. If, for instance, a log line were attached to 
some centrifugal device, there would be no difficulty in 
recording the velocities on a time-scale, as in Fig. 1; but 
the acceleration or deceleration values would not be 


* Paver read at the Inctitution of Naval Architects on 
April 13, 1905. 





obtained so easily, for although the inclination of a 
pendulum suspended in the ship would indicate the 
acceleration, it would also indicate the ship's trim, which 
might be changing during the trial. his difficulty 
—. however, be overcome. 

fore attempting to apply this method, it occurred to 
me that the late Colonel Beaufoy’s experiments on the 
resistance of models might be ennlyeed, | for in his trials 
the process sketched above is merely reversed. His 
models were not launched with a maximum velocity, which 
would then be decelerated by the resistance, but they 
were pulled by means of a rope and an attached weight, 
and their velocities were thus accelerated by the excess of 
the pull over the resistance. The data which he supplies 
in his tables can be used in exactly the same way as has 
been done in the case of the curve in Fig. 1, the only 
difference being that as the acceleration is positive, its 
equivalent force has to be subtracted from the constant 
pull in the rope. 

In attempting to construct the resistance curve of one 
of Beaufoy’s models several difficulties were encountered, 
and when these were surmounted, the final results, as will 
be seen later on, indicated that ship resistance is a function 
not only of velocity, which is at present the accepted 
view, but also of acceleration. If confirmed, this 
deduction would be an important discovery, which might 
throw some light not only on the nature of surface fric- 
tion of ships, but on the nature of resistances encountered 
by projectiles ; it would also definitely settle that resis- 
tance, curves for steady speeds cannot be obtained by 
the method proposed above. 

Before dealing with the experiment which has been 


| selected for illustrating this paper, it is desirable to men- 


tion some of the difficulties encountered, and the absence 
of important information from Colonel Beaufoy’s. report, 


| which in any future experiments ought to be supplied. 


No mention seems to be made anywhere of the weights 
of the models or of the draught to which they were im- 
mersed. Thus all that can be ascertained about the 
model which will shortly be dealt with here is that it 
was square in section and shaped like a punt, with wedge- 
shaped ends, and that its volume was 19.83 cubic feet, 
and that it had an underwater rod with a round object 
attached. The volume corresponds to a total displace- 
ment when submerged of 1260 lb.; but the model’s free- 
board must have been at least 2in., if not 3 in. or 4in., 
so that its maximum displacement during the trial must 
have been under 1000 lb. This displacement of 1000 Ib. 
will be adopted in the calculation in this paper. 























Colonel Beaufoy had very carefully determined the 
Mean . Accelera- Pull Cor- | M 
Mean Velocity Difference. tion, respond- Vv jocit: 
— d | Feet per ret Ley Feet per ing to | ry 
conds. | Second. | Second. ‘Second. | Second, 
| ion, 
TRIAL 9; Puty 1n Ropr, 48 Lp. 
 » 7. ' 
3 8.005 1.935 | .9675 87.30 2.037 
5 8.875 .870 -4350 16.80 3 440 
7 4.300 425 -2125 8.22 4,087 
9 4.515 -215 -1075 4.15 4.407 
ll | 4.660 145 0725 2.80 4.587 
18 4.750 090 =| | .0450 1.74 4.705 
TRIAL 19; Puut 1n Ropr, 72 La. 
1 1.475 
3 3.950 2.475 1.2875 48.70 2.712 
5 4.965 1.015 5075 19.90 4.457 
7 5.390 425 -2125 8.35 5.177 
9 5.790 -400 - 2000 7.85 5.590 
ll 6.080 -290 -1450 5.70 5.935 
TRIAL 11; Putt 1n Ropr, 72 Ls. 
1 1,210 ’ 
3 8.740 2.530 1.2650 49.70 2.475 
5 5.010 1.279 -6350 24.90 4.375 
7 5.405 395 10/5 7.78 5.207 
9 5.825 .420 -2100 8.26 5.615 
ll 6.000 175 -0875 3.48 5.912 
TRIAL 12; Pott in Ropr, 72 Ls. 
1 2.810 
3 4.600 1.790 8950 85.10 8.705 
5 5.250 -650 .8750 14,72 4.925 
7 5.680 -430 -2150 8.45 5.465 
9 5.820 .140 -0700 2.75 5.750 
ll 5.965 145 .0725 28 5 892 


friction of the ropes and pulleys; but he had taken no 
account of the increasing ie of rope between the 
pulleys, nor does he state which of the four ropes men- 
tioned by him was actually used. However, seeing that 
the maximum pull recorded during the two days that 
this trial lasted was 120 Ib., it is but reasonable to sup- 
pose that the thickest rope, of 14 in. circumference, was 
used, This would mean that at the commencement of 
each trial, which is the point chiefly dealt with here, the 
pull would be nearly 4 1b. less than at the end of each 
trial; and judging by certain remarks in the work, it is 
highly probable that there was no tail-rope which could 
neutralise this effect. At any rate, as there is some 
doubt on this point, the correction indicated above has 
not been introduced in the calculations. 

Another inconvenient feature of these trials is the 
omission of all reference to the weight of the large wheel 
and the a over which the driving-rope passed, 
except that Colonel Beaufoy says that their diameters are 
respectively 34 ft. and 13in. For this inquiry it is, 
however, very essential that the inertia of these wheels 
should be known, or, at least, that a reasonable assump- 
tion should be made on which to base the calculations. 
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THE EFFECT OF ACCELERATION 
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(61628) 
A rough estimate, based on the sketches, makes the total 
weight, reduced to the respective rims, appear less than 
100 lb. ; but in order to be on the safe side, 200 lb. has 
been assumed, making the effective weight of model and 
wheels combined equal to 1200 lb. This is, doubtless, 
much in excess of the actual weights. The equivalent of 
the driving weights in each trial has also to be added to 
these masses. 

Another inconvenience, and one for which no reasonable 
allowance can be made, is the chron ph arrangement. 
Colonel Beaufoy may well be pardoned for having adopted 
very primitive devices, for, as we are told, his are the first 
experiments in which time (in seconds) was automatically 
recorded. This was done by means of a pencil attached 
to a clock which made marks on a wooden batten, the 
batten being drawn along a trough by means of a silk 
thread, which was wound round the shaft of the above- 
mentioned 34-ft. wheel. Colonel Beaufoy states that 
grains of sand sometimes spoilt the working of this appa- 
ratus, and the elasticity of the silk and the inertia of the 
batten would also introduce errors. 

Unfortunately for the purpose of this paper, the start 
of each experiment is also not recorded; thus, for in- 
stance, in four repetitions of the same trial, the chrono- 
graph records the model as having travelled respectively 
4.27 ft., 4.53 ft., 1.35 ft., and 2.14 ft. during the first 
two seconds. Now, according to my estimate, on 
a total weight of model, &c., and ag, ony equal to 
1248 lb., the starting acceleration in these four trials was 
probably under 1.2 ft. per second—say, 1.1 ft.—which 
would imply a movement of less than 2.4 ft.—or, say, 
2.2 ft.—during the first two seconds ; from which it ‘may 
be inferred that the starts were made respectively 0.8 and 
0.9 second earlier, and 0.4 and 0.05 second later than 
assumed. For this reason my calculations of the first 
accelerations in each trial are necessarily unreliable ; but 
corrections seemed undesirable. 

Let us now deal with the experiment recorded in 
Colonel Beaufoy’s work, in pages 445 to 451, and Plate 
XIII. The velocities have been found by taking the dis- 
tances travelled by the floating model, or rather by the 
batten, subtracting these from each other and dividing by 
the interval of time. The second column of the table ap- 
— to this paper (page 525) contains these velocities. 

hey are pl against the mean ti which are noted 
in column 1. Subtracting these mean velocities from each 
other, and again dividing by the intervals of time (4 or 2 
seconds respectively) we obtain the mean accelerations 
(see column 4). Then by meltiptying. these by the mass 
of the model, wheels, &c. (assumed to be 1200 Ib., 32.4) to 
which the equivalent of the driving weight has to be 
added, we obtain in column 5 which would pro- 
duce the acceleration. Subtravting this from the pull in 
the rope, the difference would be the resistance offered 
by the water to the model. For convenience of drawing 
the curves in the diagrams, Figs. 3 and 4, column 6 con- 
tains the mean velocities to which these mean accelerations 
correspond. 

The diagrams in Figs. 3 and 4 are derived from the 
tables. In Fig. 3 the horizontal ordinates represent time, 
the vertical ordinates represent velocities, and the cotan- 
gents of the velocity curves t accelerations. 


re 
In Fig. 4 the horizontal ordinates represent pulls, and 
the vertical ordinates represent velocities. The long, 


smooth outer curve is the resistance curve of the model 
for steady velocities as determined by Colonel Beaufoy in 
six sets of experiments. The pull exerted in each experi 





peri 
ment is represented by a vertical line, and frum this line 
the’ proper~velocities the pulls which have been 


and at 
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’ Time Accelerations. 


estimated from the accelerations are marked off. The 
distances of these points from the zero ordinate, being in 


each case the difference of the pull due to the driving | 


weight and of the force which produced the accelerations, 
is the resistance offered to the model. These points 
being joined ther, form curves which represent the 
resistances at the various speeds and at the various 
accelerations. 

A comparison shows that all these curves fall to the 
left of the one found by Beaufoy for steady velocities. It 
is only by assuming that the model, &c., weighed much 
more than 1200 lb. that these curves could be made to 
fall on Beaufoy’s curve, or to its right ; whereas the pro- 
bability is that these weights total up to something ) a 
than 1000 lb., and that the curves should be still further 
to the left. This would suggest that the resistance 
offered by the water to the medel is greater when there 
is acceleration than when there is none. Ags the 
resistance also increases when there is retardation. Should 
this be the case, then it is evident that paddle steamers 
with diagonal engines, in which there is a recurring 
acceleration and retardation, are experiencing more 
resistance than they should do, and also that a racing 
skiff would move more swiftly if the oarsman adopted a 
stroke and a movement of the body which would result 
in his vessel proceeding at a nearly uniform speed. 

From the above it seems highly improbable that 
ship-resistance curves can be obtained by the simple 
means at first proposed, and although, therefore, the 
object with which this inquiry was undertaken has not 
been attained, I hope that the conclusion to which it 
points is one which may have an important bearing, both 
on resistance experiments and possibly also on bal- 
listics, and therefore that it may prove of value to this 
Institution. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Address by the President—Mr. Epwarp P. MaRrtTIN. 

GENTLEMEN, —In the first place allow me to thank you 
for the great honour you have done me in electing me 
President of the Mechanical Engineers. It has become 
almost an unwritten law that the President of this Insti- 
tution should, on taking up his duties, read an ad 
It is only those who have occupied this position who re- 
cognise the difficulty there is in choosing a subject that, 
treated generally, may interest the members. The diffi- 
culty arises from the fact that the addresses already 
delivered have so ably covered the ground that it is not 
easy to find new interesting subject-matter. To-day a 
few minutes may be occupied by endeavouring to point 
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| out some of the improvements in mechanical engineering 
| applied to the manufacture of iron and steel in the par 
| ticular district, and generally during that period, in which 
|My experience has been gained—improvements which 
| have, by their use and appliance, greatly increased the 
| output and reduced the cost of production, and have 
added so much to the comfort and well-being of the 
world. Referring to what has been done in the past 
| sometimes points out how improvements may be made in 
| the present, and in what direction to look for them. 
| The district referred to appeals to the mechanical 
| engineer, as it was there that Trevithick, in 1801, built 
the first railway locomotive, which ran on a tramroad 
| leading from the principal iron works in Merthyr Tydfil 
| to the head of a canal at a place then called Navigation, 
| about ten miles away, and it was there that Henry Cort’s 
| inventions enabled the people to manufacture good iron 
| cheaply, and thus compete as early as 1785 with iron 
imported from Russia. Dowlais then drew its supplies of 
fuel, ore, and limestone from the hillsides adjoining. 
| The supplies of iron ore were obtained from the argilla- 
ceous or clay band ironstone of the lower coal measures ; 
| and frequently from the same opening in the side of the 
| hill the iron ore and the coal for smelting it were brought 
|out together. The same hillside formed a convenient 
platform for coking the coal, calcining the ironstone, as 
well as for feeding the blast-furnaces without any lifts. 
These supplies continued, though in diminished quan- 
tities, for a long period. Iron works, however, cannot 
exist for 150 years on the same site without more or less 
| exhausting the supplies and advantages which first caused 
that site to be chosen. To-day Navigation (now called by 
| its Welsh name Abercynon) supplies coal to both the old 
| Dowlais on the hills and the new Dowlais works at Cardiff. 
| The striking contrast that exists in the areas from which 
| raw materials were formerly drawn for iron manufactures 
| compared with those of to-day deserves attention. The 
fuel, instead of being drawn from the hillside at the back 
| of the Dowlais blast-furnaces, is now brought from 3 to 
| 12 miles away, and instead of being practically quarried 
out from the side of the hill, is now being worked from 
pits upwards of 750 yards deep, and the iron ore is almost 
all brought from abroad. The cost of the assemblage of 
material for the production of iron and steel is of great 
importance, as to ucea ton of-pig iron the weight of 
materials required varies, according to the richness of the 
ore, from 34 to 5 tons. s 
Old works were nearly always placed near iron ore, 
fuel, and limestone. To-day, while many of them still 
enjoy proximity to. one’ or other of these supplies, several 
of the most modern iron works are situated at consider- 
able distances from the materials they use ; and this !s 
especially the casé with some of the newest works in 
America, situated on the shores of Lakes Michigan and 
Erie. The foundation of our iron and steel industry 
rests upon the supply of and cheap iron ore, and 
we cannot lose sight of the fact that we are becoming 
more and more dependent for those supplies on importa 
tions from other countries, and there are few matters 
connected with our manufactures that should cause 
greater anxiety for the future. The demand for iron and 
steel continues to increase, and must increase, at a greater 
ratio year by year; and if a Royal Commission was con 
sidered necessary for investigating our supplies of coal, 
it is surely as necessary to look into the probable future 
supplies of our iron ore, as our imports are daily becoming 
, and the known reserves of first class cheap 0:*s 
are diminishing, not only in this country, but in many «! 
the countries from which we draw our supplies. Eve 
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Spain is beginning to show that her wealth of iron ore is 
diminishing, though as this and other countries in Europe 
are being opened by railways, far greater supplies are 
forthcoming ; and, fortunately, the enormous deposits of 
Norway and Sweden are being rapidly largely deve- 
loped. Recently, processes for concentrating what would 
otherwise be inferior ores are being carried out on an 
extensive scale, and will shortly materially assist our 
supplies, and help to meet the increasing demand for 
first-class ores. The very important deposits of Minette 
ores in French Lorraine, Luxemburg, and Germany 
form another of the greatest reserves of iron ore 
Europe possesses. It is very fortunate for the world 
that the Thomas Gilchrist process has come to our 
assistance, as it enables these large reserves of second- 
class and other inferior ores to be utilised for the produc- 
tion of steel. This process already provides a large 
proportion of the world’s requirements, and will continue 
to increase in the future at even a greater rate than it 
has done in the past. This question of the rate of increase 
is one that is not generally fully appreciated: my late 
friend, Abram S. Hewitt, prophesied, as far back as 
1872, that in 1890 the world’s product of pig iron would 
reach 28 million tons; thequantity produced m that year 
was 27,630,000 tons. He also said that at the beginning 
of the twentieth century the world’s product of pig-iron 
would be more than 40 millions tons; it was 40} million 
tons. If the world’s requirements continue to increase 
at this rate, we may expect that the world’s production of 
pig iron seventeen years hence will reach about 80 million 
tons. This means, roughly, that 160 million tons of iron 
ore per annum would be necessary to meet the require- 
ments of the world. These figures are difficult to grasp ; 
and perhaps an illustration would bring home to us better 
what that quantity really means. The Bilbao district 


began exporting iron ore about twenty-seven years ago ; | 


its total output from that time amounts to about 110 
million tons; and the world would therefore require— 
always “es the present rate of increase continues 
—about a Bilbao and a half per annum to meet the 
world’s make of pig iron. Where is this to come from ? 
Fortunately, our cheap steel enables us to build cheap 
vessels, and so obtain cheap freights, and with chea 
freights there is no doubt that all our requirements will 
be met, as we have the whole world to draw from for our 
supplies ; and even now part of those supplies are a 
drawn from Cuba; and for special manganiferous an 
other ores, India on the east and South America on the 
west, and also New Caledonia in the Antipodes. 

It has been pointed out how very important a cheap 
supply of iron ore is, as without it the cost of our ordina: 
everyday wants must be increased, much to the detri- 
ment of our general welfare and progress. One of the 
most important factors in obtaining both large supplies, 
as well as cheap ores, is, as has been said, cheap trans- 
port. Our recent visit to the States will have shown you 
the’ important advances being made there in dealing 
with the handling and transport of iron ores, especially 
on the Lakes. Although most of the iron-making districts 
in Europe have for a long time past been dependent, 
especially for good hematite ores, on low freights, up to 
the present few or no vessels have been built for the 
special purpose of carrying iron ore, such as have been, 
and are being, built on the Lakes in America. There 
vessels of the largest size, 560 ft. long, 55 ft. wide, and 32 ft. 
deep, carrying upwards of 10,000 tons of ore, have been 
constructed without bulkheads or divisions, and with 
holds in the form of a hopper measuring 409 ft. long, 43 ft. 
wide at the top, and 5 ft. wide at the bottom. This 
system leaves the whole © exposed, so that the ore 
can be easily and rapidly unloaded by the Hewlitt and 
Brown machines or shovels. By the aid of dépdts or 
bins these vessels are loaded in an almost incredibl 
short space of time. In August last the Augustus B. 
Wolvin was loaded with 10,345 tons: of iron ore in 1 hour 
29 minutes; but what is still more remarkable is that 
acargo of 9945 tons of iron ore was unloaded out of this 
same vessel in July last in 4 hours 6 minutes. This was 
done practically without manual labour, as, although 
there were fifty men in the hold to work away the ore 
from the sides of the vessel, their work was confined to 
the last hour, when the ore at the sides of the bin was 
br sught nearer the hatches, so as to facilitate the unload- 
ing. No doubt the condition of the ore, which is fine, 
lends itself considerably to this rapid rate of working. It 
is by such work as this that the cost of freight can be 
greatly reduced ; the capital locked up in the vessel is 
continually on the move earning a return, as the vessel is 


almost altogether occupied in bringing ore in or return- 
ing back for another cargo. Figures such as these are not 
approached on this side, and perhaps the best example 
we can show is that of loading coal at some of our Bristol 


Channel ports. At the Roath Dock, Cardiff, 6700 tons of 
large coal have been put on board a vessel in 11 hours. In 
another case 11,670 tons of coal were put on board in 3 hours 
and 45:ninutes. This coal, however, had all to be unloaded 
from wagons, and was not run out from bunkers. 

Our American friends, when called upon to deal with 
large (uantities, seem to recognise the value of specialisa- 
tion. ‘Chey deal with the problem without preconceived 
notions, and are eng less bound by old ideas than we 
are on this side, The Mesabi ore is almost entirely raised 
_ Jlled by “Goliath” navvies into wagons brought to 
. ‘ce of the workings, and then run from the mines to 
t te bins at the pe rt ; from the bins the ore is run 
out into these s cially built vessels, and on their arrival 
at the other side is unloaded by special machinery, and 
— «| to the works in Pittsburg in special railway trucks 
into 
chai 
“yr 
sho 


ng 50 tons each, from which the ore is again dropped 
pots at the blast-farnaces, filled into skips, and 
‘vod into the blast-furnace, so producing pig iron with 
nrimum of manual labour, and i 
el being used. 


practically without a 








Coke:—Abraham Derby first used coke in a blast-furnace 
about 1735, and the improvements in coke-making were 
few and slow from that time until about a century later, 
when various kilns and ovens of different descriptions 
were brought into use. A little later heating flues were 
introdu in the bottom of some of these ovens, and 
about 1860 the waste heat from coke-ovens was being ex- 
tensively used for the pur of raising steam. To the 
brothers Appolt is due the system of coking coal in a 
closed retort-oven, which was first used about that time. 
This system has been improved upon by Coppée, Simon 
Carvés, Otto Hilgenstock, Kopper, and others, all of 
whom have recently contributed to, perhaps, the test 
improvement that has taken place in coking—viz., the 
utilisation of by-products formed in the manufacture of 
coke, by which its cost has been considerably reduced. 

Blast-Furnaces.—At about the period referred to, Neil- 
son’s great invention of hot-blast was used on all blast- 
furnaces, except where cold-blast iron was specially made. 
Blast-furnace = for heating purposes had been drawn 
off by Palmer Budd, of Ystalyfera, as early as 1836, but 
it was not until some time after (1850), when Parry, of 
Ebbw Vale, had introduced his plan of the cup and cone, 
that blast-furnaces in this district were ——- worked 
with closed tops. The outputs were small even as late as 
1853, when seventeen blast-furnaces at Dowlais working 
on raw coal only produced 1751 tons of pig iron per week. 

Improvements made about this time were gradual, and 
Poem ged consisted of increasing the power of the 

lowing-engines, the pressure and heat of the blast, and 
the size of the blast-furnaces. But after the introduction 
of the Cowper and Whitwell regenerative hot-blast stoves, 
by which the heat of the blast was immensely increased, 
a great impulse was given in the economy of fuel, and 
also in increased outputs. About 1880 our American 
friends, among whom were Gayley, Kennedy, and others, 
did much towards further increasing the makes of blast- 
furnaces. Eight years later, or about fifteen years ago, 
the new Dowlais-Cardiff blast-furnaces were designed, 
and, while with the old plant at Dowlais a maximym of 
1000 tons had been made in one furnace in one week, at 
the Dowlais-Cardiff furnaces-an output of over 2300 
tons has been produced in the same time. This was 
a great increase on the make of the seventeen old 
Dowlais blast-furnaces, but this great increase is small 
compared with the make of some of the furnaces 
we have recently visited in America, where, at the 
Duquesne furnaces, 793 tons of pig iron have been 
obtained from one blast-furnace in one day—a weekly 
output of over 5000 tons, and a monthly output of 26,659 
tons.* These huge makes have been obtained with saving 
in fuel and reduced labour and cost, and such economies 
are largely due to the improved mechanical appliances 
used—viz., the introduction of larger and more powerful 
blast-engines, greatly increased pressure and heat of blast, 
the use of self-loading skips operated below bunkers by 
electricity, appliances for regulating the distribution of 
the charges at the top of the furnace, cooling arrange- 
ments for _sotty aay the wear and tear of the linin 
and appliances for a ogy | of both the iron and slag 

roduced ; any iron not taken away in a molten state 
or use in the stee] works being either cast upon machines 
or on sand-beds in the usual way, thence handled and 
stocked by cranes, and then broken up by a mechanical 
breaker as required. nese is now usually either taken 
away molten in ladles, or by disintegration in water is re- 
duced to a condition that permits of its being handled 
easily. These and other appliances have assisted in in- 
creasing the regularity of the product, diminishing its 
costs, and reducing the employment of manual labour. 

A new process which seems to promise remarkable 
results is Gayley’s application of dry-air blast to the 
manufacture of iron. Those who have had an opportunity 
of seeing this process at work expect further reductions 
in the amount of fuel required to make a ton of pig iron. 
It is not a little remarkable that as early as 1825 the 
question of the effect of moisture in blast was, with other 
matters, the subject of a paper read by Neilson and dis- 
cussed by the Philosophical Society at Glasgow. 

Still further economies may be expected by the use of 
steam-turbines for blast-engines, but above all by the 
introduction and utilisation of blast-furnace gas, and gas 
from the manufacture of coke, for the purpose of raising 

wer for driving blast and other engines ; this is now 
followed with the test possible interest. The 
difficulty of cleansing the gas from blast-furnaces has 
now been overcome, greatly reducing the wear and tear of 
the engines ; and blast-engines, worked by blast-furnace 

as, may now be said to be — the experimental stage. 
ow ants, especially on the Continent, are being en- 
tirely driven by engines worked with blast-furnace gas, 
and it is to these and other improvements that we look to 
still further reduce the cost of making pig iron. It is 
almost a question whether the manufacture of pig iron 
may not some day be simply reduced to a by-product by 
the employment of gas for producing power in electrical 
central stations. 

The importance of central electrical stations for power 
and light, from which they can both be supplied as 
rapidly and as easily to the community as gas now is, is 
sm beginning to be appreciated; and possibly the time 
may come when we may be able to transmit the power 
thus developed to distant consumers without conductors, 
as Marconi does his messages. The enormous stride from 
the telegraph to the telephone is not much more surpris- 
ing than this would be. 

An important invention of great utility, not usually 

iven the attention it deserves, is that of Captain Jones 
for mixing and desulphurising molten pig iron for the pro- 
duction of steel. The bringing together and mixing, in a 
large receiver, containing several hundred tons, of molten 
metal from the different blast-furnaces, often producing 
different grades of pig iron, has contributed greatly to 





the ease and regularity with which the Bessemer process 
can be worked. 

Puddling.—Before Cort’s* invention of puddling was 
introduced, malleable iron in the South Wales districts 
hw 3 produced by — was —_ the a > Lan- 

ire process, which consis of working molten pig 
iron on a charcoal hearth with blast ; this process con- 
tinued in use in the district for the manufacture of 
bars, for making best charcoal tin plates, up to a short 
time ago, when it was practically ousted by the manu- 
facture of Bessemer and Siemens s' bars. 

In former years, as I have stated, improvements in the 
manufacture of iron grew slowly, and generally an iron 
works with the blast-furnaces, pudd forges, and 
mills, put down by a man’s grandfather, did not require 
serious alteration even by the grandson, until the arrival 
of the age of steel. The puddler at that time practically 
regulated the output of the various iron works, and 
puddling continued to remain much in the same condition 
it was in at the time of its invention by Cort, except that 
Rogers had invented the cast-iron bottom for puddling 
on, and boiling : big iron was introduced instead of work- 
ing refined metal. Many serious attempts were made to 
lighten the very heavy labour of the puddler, and to 
increase the output. ‘Tooth, Menelaus, and Danks were 
almost successful ; but to-day, though there is still a | 
amount of puddling done, little has been effected towards 
assisting the heavy work of the puddler. 

With the introduction of steel, general improvements 
have been numerous and continuous, and perhaps one of 
the greatest taxes on the iron and steel-maker of to-day 
is the frequent sacrifices he has to make of what is 
termed old plant to make room, at great expense, for 
machinery that is newer and up to date. Most of these 
changes have taken place since about 1860; but when dis- 
cussing the = pay me made in this and other coun- 
tries, it should not be forgotten that most of them 
originated in this country, though it would not be easy 
to apportion the credit due to the different men whose 
inventions are connected with the pengrens made in the 
various mechanical appliances in the production of iron 
and steel. 

It is difficult to appreciate what the world would be 
to-day but for the inventions of Bessemer and Siemens. 
Without them, it is a question whether our present rail- 
ways would have been in existence, as the difficulty of 
supplying iron rails would probably have taxed the trade 


of this and other countries beyond their powers. In an 
case, railways would not have been able to carry, wit 
the safety, ease, and at the great speeds they do, the 


enormous traffic they now have to deal with. But for steel 
rails, the work of even keeping the switches and crossings 
of our nape terminal stations in repair would not be easy. 
The durability of steel rails is such that, notwithstanding 
the enormous increase of railways, rail-makers have 
frequently to find other uses to keep their men and mills 
fully employed. It is the introduction of the mer 

rocess, followed later on by the Siemens process, which 

as caused the great changes and improvements that 
have been made in the manufacture of steel. mer 
gave his process to the world at the British Association 
meeting at Cheltenham in 1856, and within a few days 
of his snaies that Paper, experiments were made at 
Dowlais by Menelaus, Williams, and Riley, which were 
so encouraging that Bessemer went to Dowlais to carry 
out his process, At that time he was under the impres- 
sion that his process could treat any class of pig iron 
with success, and he was not aware that iron containing 
any large amount of sulphur and phosphorus could not 
make good Bessemer steel. Bessemer has admitted this 
in writing to myself and others. Unfortunately, when 
he made his first experiment at Dowlais, a convenient 
refinery was placed at his per a which happened to be 
fed from a blast-furnace making cinder pigiron. The 
result of the experiment was most discouraging; the 
ingots could scarcely stand the heating in the furnace, 
and fell to pieces in the rolls. An analysis of one of the 
ingots now at Doylais is as follows :— 


Per Cent. 
Carbon 0.06 
Manganese nil 
Silicon .. 0,01 
Sulphur ... 0.276 
Phosphorus 1.930 
Arsenic ... an os ie sie 0.010 
Iron by difference... wa Ag 97.714 


After Bessemer had discovered that it was necessary to 
work with pig iron as free as ible from phosphorus 
and sulphur, he followed up his invention by introducing 
special mechanical devices for dealing with his process, 
and few inventions have been presented to the manu- 
facturer so fully equipped as was Bessemer’s. His 
arrangements for working his plant by hydraulic power 
practically remain the same as when hestarted them. His 
converters, his blast —_— + his casting - ladle, 
together with the cranes, although in some degree im- 

roved upon, remain much the same as they were when 

e first brought them out. Indeed, but for his great 
invention of steel-making, Bessemer would have shone as 
a first-clast mechanical engineer. The converters used in 
his process to-day have been largely increased in size, as 
it has been found that steel ~ om of large size can be 
dealt with, by the aid of mechanical eee, with 
much greater ease, less manual labour, and less cost, than 
was the case in rolling iron rails of a few hundredweights 
weight in former years. j 

e adoption of live feeding rollers before rolls, im- 
provements in shears for cutting ingots, the enormously 
Increased power and speed of the engines, the heating of 


* At last some one—not, I am sorry to say, an En- 
lishman—has recently erected a monument to Cort in 
ampstead Cemetery. 
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the ingots by gas in vertical furnaces, instead of charging 
them on their sides, the convenient placing of the cog- 
ging, rou hing, and finishing rolls, have all tended to 
increase the output of the mills; so much so that a month’s 
make of the old iron-rail mills is surpassed by the make 
of one of the modern steel-rail mills in a turn of twelve 
hours. 

Cort’s invention of a bars is only about 120 years 
old, and about that time the engine invented by James 
Watt was rapidly coming into use. Up to that time bars 
were drawn out under tilt-hammers—a costly and laborious 

rocess. The first wrought-iron rails are said to have 

en rolled at Pen-y-darran Iron Works, Merthyr Tydfil, 
and as an instance of how conservative engineers were in 
those days, although it would have been far easier to have 
rolled the rails as straight bars, they were rolled fish- 
bellied every 3 ft., in imitation of the old cast-iron 
fish-bellied single-headed tram-plates. The men named 
them “‘ jumpers,” as they came out of the rolls in a very 
erratic manner. The rolling of iron rails brought in the 
use. of what were then considered steam-engines of the 
heaviest description. A fair example is one erected at 
Dowlais, called the Big Mill, built more than 75 years 
ago, and is still working. It is a beam engine, with a 
cylinder 40 in. in diameter, and an 8-ft. stroke, geared 
and driving the rolls at about 60 revolutions per minute. 
It may interest you to be told that it was in this rolling- 
mill that the first Bessemer steel rail was rolled from a 
steel wy be in, square, which had been made at Baxter 
House, don, by Bessemer, from Blaenavon cold-blast 
pig iron. The following is an analysis of a piece of the 
rail in the author’s possession :— 


Per Cent. 

Carbon ... 0.080 
Manganese trace 
Silica vi 

Sulphur... 0.162 
Phosphorus 0.428 
Arsenic ... trace 
Tron 99.330 


It is of great interest to note that this rail was made 
without the addition of any manganese. 
The Big Mill engine was followed by the erection of 
some very large coupled beam engines, having cylinders 
45 in. in-diameter, witha 10-ft. stroke ; the driving-wheel 
was 25 ft. in diameter, the teeth 8 in. pitch and 2 ft. wide 
on the face, and the engine was worked with a boiler pres- 
sure of 50 lb. to the inch. This engine was built with the 
intention of driving two mills, one an ordinary rail mill, 
and the other a mill for rolling girders, in which four 
rolls were set in one housing, the two middle rolls being 
on the same level, and the bar being passed to and fro 
without the engines being Bern | The erection of 
this mill practically marked the end of large engines for 
the pu of rolling iron rails. When the mer 
process began to be worked in 1865 at Dowlais on a large 
scale, these engines were used to cog the ingots, and then 
roll them into rails. ing or rolling steel ingots was 
tirst introduced at Dowlais about 1866, and in 1879 these 
engines were replaced for the purpose of cogging by 
more modern coupled horizontal reversing engines—an 
invention of one of your previous Presidents, J m9 Rams- 
bottom, and further improved by another President, 
Windsor Richards. Soon after that time hammering 
n—_ for making steel rails practically ceased. 
What Bessemer did for the rail-maker Siemens a few 
as later did for the plate and structural steel-maker. 
hen making steel by the Siemens process first 
furnaces of 4 or 5 tons were usually used; to-day fur- 
naces of 40 to 50 tons are not uncommon, while there are 
many very much 5 om The production of Siemens 
steel in this country rapidly increased, so much so 
that the output of open-hearth steel has, during the past 
row almost doubled that of Bessemer. The Thomasand 
ilehrist invention of basic steel has increased the make 
of Siemens basic steel to a much ter extent than 
Bessemer basic steel, epesindinn the large use 
of the Bessemer process for making steel on the Continent. 
Next to the invention of Besssemer and Siemens, the 
invention of the Thomas and Gilchrist basic process 
is probably one of the test improvements that has 
been made. The world’s uction of steel ingots 
in 1902 was about 33,350, tons, of which no less 
than 14,290,000 tons were of basic steel, and, as has been 
said before, the whole of this has been made from a 
quality of pig iron thet could not have been profitably 
used by the original er or Siemens process. 
Another invention from which much may be expected 
is the Talbot continuous steel process, which enables 
large outputs to be produced, and from a quality of pi 
iron not sufficiently good for making Bessemer an 
Siemens steel. Furnaces of enormous size have been 
erected for the Talbot continuous process, some contain- 
ing as much as 200-tons of molten metal, and turning out 
an average of over 1200 tons per week. As has been 
before stated, the value of this system is that it enables 
pig iron of various qualities to be used to advantage and 
at the same time to — a high-class quality of steel. 
It will not surprise those who have had an opportunity of 
watching this process that it and similar methods may 
cause as great a change in the manufacture of steel as the 
adoption of the Siemens furnace has affected the output 
of me Bessemer. — 
improvement in mi! ing steel to-day, compared 
with the mills rolling iron rails in the ‘sixties, is very 
striking. The make of iron rails of about 600 tons per 
week has now been raised to over 5000 tons. Ins of 
the old iron rails weighing about 4 cwt., and being rolled 
in lengths of 24 ft., ingots are now cast weighing upwards 
of rr: tons; they are rolled into lengths of more than 
aha and are cut to any required length from 20 ft. to 


No doubt the principal cause of the increased out- 


put is due, among other things, to the larger number of 








rolling-mill engines employed, as in the old iron mills 
they never exceeded two—viz., an engine for the bloom- 
ing and an engine for the finishing mill, whereas in 
modern steel-rail mills it is usual to have at least three 
engines—one for the ing, another for the roughing, 
and another for the finishing rolls. In some cases this 
work has been divided among four or even five engines. 
The mill at Dowlais is laid out with three engines, and is 
capable of turning out, if supplied with steel, about 5000 
tons of finished rails per week; but what is peculiar is 
that this quantity of steel can be turned out at this mill 
with fewer men than would have been necessary for the 
making of 600 tons per week of iron rails in the mill 
that occupied geactioully the same ground and was under 
the same roof. At the cogging-rolls a bloomer and two 
boys, working the live rollers and manipulators, deal with 
the whole weight of the material to be rolled. The bloom 
is then transferred to the roughing-train, where no hand- 
labour whatever is used in turning the bar or moving it 
from one groove to another, this work being done by the 
live rollers on each side of the rolls, assisted by an Evans 
and Lewis manipulator, the whole of which arrangement 
is worked by two boys. The bloom, after being roughed 
out, is transferred to the finishing-train, where two other 
boys, working the live rollers, and with an Evans manipu- 
lator, finish the rail. Two men look after the rough- 
ing and finishing-trains, watch the section, and attend to 
the adjustment of the rolls, and have little or nothing else 
todo. At at iron mill there were at least twelve or thir- 
teen men employed for one-eighth of the output. 

In addition to the engines being made much more power- 
ful than formerly, running faster, using higher pressures 
of steam, assisted by driven rollers and manipulators, 
improved shears for cutting ingots, quick saws for cutting 
ou to lengths, skids for handling the hot rails on the 
cooling-beds, straightening presses, drills, grinds, and 
other tools for finishing the rails; these, with other 
mechanical appliances, have made it easier to roll 5000 
or 6000 tons of steel rails per week than it was formerly 
to make 500 or 600 tons of iron rails per week. 

I have already referred to the probable improvements 
to be effected by the use of blast-furnace gas in gas- 
engines; but one of the latest ideas, which 1s about to 
be carried out on a very large scale with regard to rail 
mills, is that the rolls shall “ driven by motors whose 
powers will be developed by gas-engines driven by the 
gas from the blast-furnaces. The power thus obtained 
will be delivered as current to motors at the rolls, . to 
which they will be connected by gear, and will supplant 
the present steam-engines now in use for driving these 
rail mills. ‘ 

The improvement in plate-mills for rolling steel plates 
isas great as that which has taken place in the steel-rail 
mill. Five and thirty years ago a plate mill in this district 
making 100 tons of plates per week was considered to be 
doing fair work. To-day a mill making a similar class 
of steel plates, but of much larger area, is turning out 
easily about eighteen times that quantity; and in America 
the enormous make of 450 tons has been rolled in twelve 
hours. These large quantities are again due to improve- 
ments brought about by mechanical appliances, for hand- 
ling large ingots or blooms weighing as many tons with 
greater ease than was formerly the case when the weight 
of the ingots was only hundredweights handled by manual 
labour. Reference has not been made here to the large 
masses used for producing heavy armour-plates or shafts. 
What this advance means may be shown when it is called 
to mind that Krupp was considered to have done mar- 
vellous work in showing an ingot weighing about a couple 
of tons at the Exhibition in 1851, thou Rit must be re- 
membered that this was made from crucible steel. To-day 
ingots can be made of almost any weight, and their size 
is practically governed by the power of the appliances 
used for moving them. At the St. Louis Exhibition a 
model was shown of:a cylinder weighing 150 tons whic 
had been cast in nickel steel for a 10,000-ton forging-press. 
Ingots of 60 tons weight for armour-plates are not in- 
frequent. In plate mills the improvements in rolling- 
engines, the adoption of universal rolling trams, enormous 
hot slab shears, cranes of all descriptions for handling, 
charging, and drawing material from heating furnaces, 
cooling and straightening roller tables, cold shears — 
of cutting plates up to 2} in. thick, cooling-floors fitted 
with castor rollers by which these heavy plates are easily 
moved, have all contributed to the — outputs of steel 
rolling-mills, and have enabled steel plates to be produced 
at prices not dreamt of in former years. This, in its 
turn, has had a beneficial effect on shipbuilding, so that 
vessels are to-day being built of this splendid material at 
a lower cost than Lega at any previous period in the 
history of the trade. The reduced price of plates has 
again reacted on the cost of vessels. A former presi- 
dent, Sir William White, has pointed out the great 
advantages the use of steel has conferred on the ship- 
builder. Indeed, few improvements can mentioned 
which do not in some way favourably affect either the 
cost or the output of materials required by mankind. 

While referring to the improvements in making steel 
plates and rails, one must not omit to mention the great 
strides made of late years by hydraulic forging. The 
forging-press has been much improved upon. Hydraulic 
presses of 5000 and even 10,000 tons are not uncommon, 
and for cert | large masses the hydraulic forging-press 
seems to have almost replaced the steam-hammer. A well- 
known name in this Institution—Benjamin Walker—had 
much to do with the progress of this invention. While 
considering forging of large masses of iron and steel, it is 
not easy to forget the impression caused by first seeing 
the Iron Pillar at Delhi. This column of wrought iron, 
which is 16 in. in diameter, of which 22 ft. are above the 
ground, and which is said to be 50 ft. long and weighing 
about 18 tons, is finished perfectly round and smooth, 
with an ornamental ‘top, and was made many centuries 
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ago from iron produced direct from the ore, and built up 
piece by piece. Remembering the facilities men hac in 
those days for first forging and then welding together 
such an enormous mass makes one take off his bat to the 
ironworker of those — who must also have been a 
mechanical engineer such as we should wish to know even 
in these times. It is questionable whether the whole of 
the iron works of Europe and America could have pro. 
duced a similar column of wrought iron so short a time ago 
as the Exhibition of 1851. 
Another matter that should be mentioned is the pro- 
made in electrical smelting. Although this may 
not be applied largely to ordinary steel-making, there 
is little doubt that it has a large field open before it for 
the production of ‘valuable iron alloys. 

In the few remarks made frequent comparisons have 
been drawn between what is being done on this side of 
the Atlautic and what is being done in the States. The 
recent visit of our Institution, under the guidance of itc 
able past-president, Mr. Wicksteed, to that t country, 
must be held as the reason for this. But although calling 
your attention to their large outputs, it by no means 
follows that methods and outputs so suitable and suc- 
cessful in the States, with its immense area, great popula- 
tion, and protected markets, would prove successful on 
this side. The United States are not infrequently referred 
to almost as though they were of the size and importance 
of English counties, not as they really are, of the size 
and importance of European countries. Great Britain, 
with its area of 120,000 miles and 43 million inhabitants, 
cannot compare with the United States with its 3,622,933 
square miles (practically the size of Europe), with a 
population nearly double that of Great Britain, and 
increasing at the rate of nearly 2 millions every five 
years. he requirements of such an enormous new 
country, with such an active population, can account for 
a new steel works being laid out to produce 7000 tons of 
pig iron daily, with 5 emg to provide 40,000 horse- 
power, and to produce 1 million tons of steel ingots per 
annum. In this country the great question would be, 
not so much how to produce these large quantities, as to 
dispose of them profitably when they were made. The 
system in the States of specialising various classes of 
mechanical engineering has struck most of us. May 
this net be principally due to the great advantage they 

»ssess of having an enormous protected market at their 

oors? 

Looking back to the numerous inventions that have 
recently taken place, one may, perhaps, regret having 
lived one’s life too soon, as, notwithstanding all the 
grumbling and growling that goes on in this world of 
ours, we are enjoying comforts such as our ancestors 
never dreamt of, and we move from place to place with 
speeds that were only imagined in the ‘“‘Arabian Nights.” 

The engineer’s life is, no doubt, a strenuous one, but 
one of the rewards of the mechanical engineer is that, 
whatever improvements he may make to benefit himself, 
he is certainly benetiting the rest of mankind. Every 
labour-saving device has contributed towards easing the 
toil of thousands, and has at the same time greatly in- 
creased the opportunity of ~ ee and the well- 
being and happiness of the world. 








Iron Ore Deposits 1n Norway.—The iron ore 
deposits at Varanger Fjord, the north-eastern corner of 
Norway, are nning to attract some attention, and 
are understood to be fairly extensive, the breadth of 
the layers averaging some 70 ft. to 100 ft., the length 
being considerable. The iron percentage ranges between 
30 and 58 per cent., averaging about 40 per cent. ; the 
percentage of phosphorus is 0.04 per cent.; that of sul- 

hur, 0.013 per cent.; that of manganese, 0.3 per cent. 
Magnetic handling of the ore before shipment increases 
of iren to 58 to 65 per cent., and reduces 
that of phosphorus to 0.01 per cent. 





Tue Weicut or Crowps.—In Molesworth’s Pocket- 
Book we find it stated that, for rough calculations of the 
loads on brid 120 Ib. per square foot may be taken for 
the weight of a crowd of ple; while in Trautwine’s 
Pocket-Book we are told that a suspension bridge should 
not have a factor of safety of less than three against a 
load of people, whose weig t is taken at 100 lb. per square 
foot, which includes an allowance for wind, and for the 
crowd being in motion. Many years ago the engineers 
of the Chelsea Bridge had a number of picked men placed 
on the table of a weighing machine, and packed together 
as close as possible. It was then found that a load on the 
table of 84 Ib. per square foot was produced. Another 
result, corresponding with that given in Molesworth’s 
Pocket-Book, was obtained by Mr. Hart, architect of 
Buckingham Palace, who had men wedged together 
as closely as possible on an area 20 ft. in diameter. 
This gave a result of 120 Ib. per square foot. Quite 
recently, however, according to the Engineering News, 
Professor L. J. Johnson, of Harvard University, 
showed that under certain conditions it is possible 
to obtain much higher figures than those we have 
mentioned, for he has carried out experiments which 
show that a loading of 150 lb. to 160 Ib. per square foot 
may be produced by the weight of a group of persons 
without undue crowding, and later experiments on similar 
lines showed that with a maximum condition of loading, 
or one in which forty picked men were placed on an area 
of 36 square feet, a load of 181.3 Ib. per square foot was 
obtained. This is, of course, an extreme figure, and 
could only be obtained with picked men, and Professor 
Johnson states that they were all tall and carefully se- 
lected. The average weight of each man was 163.2 Ib. 
The men all faced in one direction, and this position 
favours close packing, but it is a condition of things that 
might easily occur in a natural crowd, 
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THE COMMERCE OF THE 


UNITED STATES. 


A report has recently been issued by the 
‘Treasury Department at Washington on the foreign 
commerce of the United States, and, incidentally, 
on its home trade. Like all the reports prepared 
by Mr. O. P. Austin, chief of the Bureau of 
Statistics, this is a very luminous document, and 
gives within a comparatively small space very com- 
plete information on the rapid growth of industries 
in America. It would be impossible within the 
limits of an article to follow Mr. Austin through 
all the details of his subject ; but a comprehensive 
glance is possible, showing the immense strides 
that America has taken during the last twenty 
years, strides which have placed her in the front 
rank of the industrial countries of the world. 

The report deals specially with the fiscal year 
ending June, 1904, a year during which the total 
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foreign commerce—that is, of exports and imports 
combined—was the largest in the history of the! 
country. In one preceding year—1902-3—the value 
of imports was greater, and in 1900-01 the value 
of exports was greater than in 1903-4, but in the 
aggregate the totals in neither case were so large. 
The imports of the year reported on were) 
991,087,371 dols. (204,700,0001.), the exports! 
were 1,460,827,271 dols. (301,700,0001.), making | 
a total of nearly 2,500 million dollars, or about | 
500,000,000. Compared with 1893-4 the exports | 
of domestic products had increased by 66 per 
cent., and the imports, largely of raw materials, 
or of materials partially manufactured, inoreased | 
by 51 per cent. During the year under considera- 
tion the United States supplied 14.48 per cent. | 
of the total imports of Europe ; 54.38 per cent. 
of the imports of North America ; 12.55 per cent. 
of those of South America ; 4.66 per cent. of Asia ; | 
‘1.4 per cent. of Oceania ; and 5.58 per cent. of | 
Africa. As to the exports from these great divi- 
sions of the world, Europe sent 6.27 per cent. of | 
the imports received by the United States ; various 
North American countries sent 50.25 per cent. ; 
South America sent 19.94 per cent.; Oceania, 8.77 
jr cent. ; Asia, 10.91 per cent.; and Africa, 2.24 
per cent. In 1903-4 the United Kingdom received 
“<.oL per cent. of its total imports from the 
\'nited States; Canada received 59.98 per cent.; 
“Iexico, 58.91 per cent.; and Japan, 14.59 per 


cr 


\ very interesting feature in the year’s trading 
“nJer consideration is the increase in the export 
°! }yanufactures, and the decrease of exported agri- 
_ ural products. The latter were proportionately 
‘he lowest on record in 1904, having been only 59.48 
per cent. of the total, as compared with 72.28 per 
cent. in 1894, while manufactures, which at the last- 








named date were 21.14 per cent. of the total ex- 
ports, had risen to 31.52 per cent. in 1903-4. This 
rapid change in the proportions of American ex- 
ports is due to the always growing demand for 
food-stuffs at home, and to the increasing manu- 
facturing capacity of the country. A glance over 
the figures of wheat exports through a long series of 
years shows remarkable variations, but until re- 
cently these have been due to fluctuations in 
prices, caused by good and bad crops, and partly by 
speculation. Neither of these causes, however, 
explains the reduction during the year 1903-4, for 
the harvest was a bounteous one. 

The agricultural products of the United States 
that are exported may be divided into three 
main classes: Raw cotton, provisions and live 
animals, and bread-stuffs. During the ten years 
ending June, 1903, the average export of cotton 
was 32 per cent. of the agricultural export trade, 
bread-stuffs counted for 29 per cent., and pro- 
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visions for 28.5 per cent. Together, agricultural 
products formed 65 per cent. of the total exports of 
the country. But during the year ending June, 
1904, cotton ranked for 43 per cent. of the agri- 
cultural exports, provisions and live animals for 
25 per cent., and bread-stuffs for only 17 per cent. 
Although the value of raw cotton exported was 
greater than that recorded in any preceding year, 
the quantity was smaller than at any time since 


1896, and it was nearly 500 million pounds less | 
than in 1902. The decrease in provisions was but | 


slight: but the export of bread-stuffs fell to a 
remarkable extent, and it is probable that this 
falling-off will be permanent, and, indeed, increas- 
ing, for the reason already given of the rapidly-grow- 





ing home demands, and also because of the success- 
ful oo of other great grain-growing coun- 
tries. eamount of wheat retained in the United 
States for home consumption was 517 million 
bushels, equivalent to 6.3 bushels per head. 

In a similar manner the domestic consumption 
of cotton, both for home use and for export in manu- 
factured forms, is steadily and largely increasing ; 
more than four million bales of home-grown cotton, 
beside large quantities of imported Egyptian, were 
used during the year in the mills of the United 
States. 

Turning to the consideration of other articles 
required for home industries, coal naturally takes 
the first place. In 1894 the coal production of the 
United States was 152,500,000 tons; in 1904 this 
was more than doubled, the total coal production 
having been over 319 million tons. With the 
growth of population the demand for domestic 





purposes has, of course, largely increased, but 
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during the last ten years there has also been a 
great development in the water-power of the 
country utilised for manufacturing purposes, and 
| for various forms of electrical energy. 

| In 1894 less than seven million tons of pig iron 
|were manufactured, while in 1903 this in- 
‘creased to 18 million tons. By far the greater 
| part of this was used in home industries, although 
| the iron and steel exports are now of large propor- 
tions. The capacity of the iron and steel mills of 
\'the United States had been increased in a similar 
manner, for not only have they been able to supply 
the home demands, but also to raise the value of 
‘iron and steel exported from 29} million dollars 
(6,040,0001.) in 1894 to nearly 112 million dollars 
| (23,140, 0001.) in 1904. 

| During the fen years 1894-1904 the population 
of the United States has increased 21 per cent., 
while its consumption of iron, copper, coal, and 
petroleum has doubled. This suggests a doubled 
capacity in industrial production, and—allowing for 
| the greatly increased home consumption—for a very 
large margin for export, a suggestion that is con- 
|firmed by the figures given in Mr, Austin’s report. 
| <A very interesting and detailed table in Mr. 
| Austin’s report shows the development of the 
| United States industrial history since 1800; from 
| this table we select a few figures :— 











Population. Wealth per Capita. 
Year. | Area. j 
Per Square 

| Total ile 

| 8q. miles | dols, £ 
1800 827,844 5,308,483 6.41 
1850 | 2,980,959; 23,191,876 7.78 307.69 63.5 
1900 | 3,025,000 | 76,303,387 26.2% 1235.86 255.3 
1904 | 3,025,000 81,752,000 


7.02 
! | 
From these figures it would appear that the 
area of the country has increased during the last 
104 years nearly four-fold ; that the population is 
about fifteen times as great ; and that the wealth 








per capita is also about four-fold. From the same 
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table we learn that in 1882 the railway mileage was 
114,677 ; the number of passengers carried was 
375.3 millions; the number of tons carried one 
mile was 39,392 millions ; and the freight receipts 
per ton per mile were 1.24 cent. In 1902 
the corresponding figures were :—Railway mileage, 
203,132; the number of passengers carried was 
over 655 millions; the tons of freight carried one 
mile were 156,624 millions; and the freight 
receipts per ton per mile had fallen to 0.76 cent. 
The tonnage of shipping engaged in foreign trade 
is considerably less than it was in 1882, while that 
for domestic trade has nearly doubled. This is 
exclusive of the Great Lakes trade, the growth of 
which has been phenomenal. The registered ton- 
nage passing through the Saulte Ste. Marie Canal 
was 24 million tons in 1882; this had increased to 
27? million tons in 1903. 

During the last ten years the United States has 
taken a leading place with the three other great 
exporting countries—the United Kingdom, Ger- 
many, and France ; and its rapidly-increasing trade 
in foreign markets suggests that before long it will 
became a yet more formidable rival than at present. 
The four countries named supply between them 
about three-fourths of the manufactured goods pur- 
chased in the markets of the world; their rela- 
tive positions and growth during the twenty-three 
years 1880-1903 are shown in the following table :— 
Taste 1.—Approximate Exports of Domestic Manufac- 

tures from the United Kingdom, United States, Ger- 

many, and France, 1880 and 1903. 


Increase. 
190%. 
Total. | PerCent. 








&£ £ £ | 
United Kingdom 199,300,000 | 236,000,000 36,700,000 | 18.46 
United States .. 21,200,000 | 93,500,000 72,300,000 | 339.85 
Germany .. 95,100,000 | 161,000,000 65,900,000 | 69.66 
France 70,000,000 19.64 


84,000,000 14,000,000 | 
| 





From this table the predominant position of 
Britain is clearly seen, but the actual and relative 
increase in American export trade in manufactures 
isalso evident. During these twenty-three years the 
percentage of increase in British and French exports 
has been about the same; that of Germany has 
been 69.66 per cent.; and that of the United States 
no less than 339.85 per cent. In actual volume 
the export trade in manufactures is only a little 
higher than that in France, and not much more 
than a third that of Britain ; but the increase has 
been double the increase of the United Kingdom, 
and 6,400,000/. greater than that of Germany. 
This development, it must be remembered, has 
taken place in spite of the fact that the require- 
ments of nearly 82 millions of people have had to 
be provided for ; and if these requirements be taken 
into consideration, the industrial producing power 
of the United States is far larger than that of any 
other country. 

Tt is not possible to estimate, except quite 
approximately, the total value of manufactures of 
any nation, but Mulhall and other authorities 
have made careful estimates of the industrial pro- 
duction by the four countries mentioned above. 
These are given in Table IT. :-— 

SABLE II.—Approximate Value of Manufactures in the 

United Kingdom, Germany, France, and the United 

States for the Years 1888 and 1900. 


Increase. 
Countries. 18:8. 1900. z: e. 
Amount. Per Cent. 


ae ee | eee. 
| million £ million £ | million £ 
8' 3 209 





United Kingdom 25 








Germany 586 970 364 62 
France .. 487 712 225 46 

Totals .. ‘ac 1897 2695 798 _ 
United States. . 1450 | 2686 1236 85 


From the foregoing figures it would appear that 
the total value of manufactures in the United 
Kingdom, Germany, and France collectively during 
the year 1900 were almost the same as that of the 
United States ; the percentage of increase for the 
three countries during twelve years averaged, 
according to Mulhall, 42 per cent., while that for 
the United States has been 85 per cent. 

Mr. Austin has compiled a table, which is no 
doubt approximately accurate, in which he gives 
the areas and populations of the principal countries 
of the world, of their total foreign commerce, and 





their commerce with the United States, together 
with much other information. The value of im- 
ports into the countries enumerated, and for the 
year to which the data refer, is given as about 
2,4090,000,000/., and that of the exports as 
2,120,000,000/., showing a deficiency of exports of 
280,000,0001. According to the same statement, 
the United States coutrols about 10 per cent. both 
of the export and the import trades represented by 
these imposing totals, and the excess of her exports 


over her imports of all kinds was, in 1903, 


75,725, 0001. 

The import trade of the United States during 
the year 1903-4 had three marked characteristics : 
an increase in the value of food-stuffs and of raw 
materials, and a considerable reduction in partly 
manufactured materials and wholly manufactured 
goods. The increase noted was due to the growth 
of population and to increased industrial capacity. 
The reductions that characterised the year’s trade 
were the result of more complete and extended 
manufacturing systems, which render the United 
States less dependent upon other countries year by 
year. 

The diagrams, Figs. 1 to 5, page 529, show the 
fluctuations from year to year in the United States’ 
exported products, as well as the upward direction 
in almost all industries; they also show some of the 
main lines of imports. Fig. 1 gives the values in 
millions sterling of domestic exports and imports 
from and to the United States between the years 1880 
and 1904. In this diagram, line 1 refers to agricul- 
tural products, line 2 to manufactures, and line 3 
to the total exports. The imports are shown in 
dotted lines, 1 being that of raw material; 2, all 
other imports ; and 3, the total. Fig. 2 shows the 
values of exports from the United States for the 


‘| years 1870 to 1904 ; to the United Kingdom (line 1); 


to Germany (line 2) ; and to Canada (line 3). The 
corresponding dotted lines show the exports from 
the same countries to the United States. Fig 3 
gives the values in millions sterling of some of the 

rincipal articles of manufacture exported from the 
Inited States during the years 1870 to 1904, the 
various lines being:-—-(1) Iron and steel; (2) 
copper ; (3) agricultural implements ; (4) mineral 
ores ; (5) chemicals ; (6) leather; and (7) cotton. 
Fig. 4 shows the values of the principal articles 
for manufacturing purposes imported into the 
United States. They are :—Unmanufactured fibres 
(line 1) ; raw silk (line 2); india-rubber and gutta- 
percha (line 3) ; hides and skins (line 4); chemicals 
(line 5); and raw wool (line 6). Fig. 5 isa diagram 
showing the percentages of the four principal classes 
of American exports from 1860 to 1904; the lines 
referring to these classes are as follows :—(1) Agri- 
culture ; (2) manufactures ; (3) mining ; (4) forest 
products. The same diagram shows the percen- 
tages of imports into the United States of :—(1) 
crude articles for manufactures ; (2) partially and 
wholly manufactured articles ; and (3) all other im- 
ports. The line A A shows the percentage of im- 
ports admitted duty-free into the United States 
during the same years. 








Messrs. CLAYTON AND SHUTTLEWORTH, Limitep.—The 
fourth annual meeting of thiscompany was held at Lincoln 
on Friday, the 14th inst., Mr. F. 8S. E. Drury presiding. 
The chairman said that for the fourth year in succession the 
directors had been able to present a balance-sheet which 
showed an increased profit on that of the preceding year. 
At the outset the company had to face a very bad year, 
which was very dispiriting to those who had shown con- 
fidence in its fortunes by investing in its securities. But 
the subsequent balance-sheets had shown the vitality and 
recuperative power of the business under normal con- 
ditions, and had proved its inherent soundness. The 
reserve fund had been increased this year by 5000/., and 
now reached nearly 19,0007. In face of the large output 
in Austria and the expenditure which the company was 
proposing to make in Lincoln to increase its output 
and bring up its works to the efficiency which would 
enable them to produce at the least possible cost, the 





directors thought it prudent to put 20,0002. from the | 


profits of the year to reserve for capital expenditure. 
Owing to the war, the company had had. greater diffi- 
culties in collecting debts in Russia, and the same diffi- 
culty had been experienced in Roumania, owing to its 
impoverishment by last year’s drought. During the past 
year the works had been fully employed, indications 
Fag eny to the company obtaining a good share of orders 
or the current season, and he had every hope that the 
financial result would be satisfactory. He wished, how- 
ever, to bear in mind that the company had a Jarge ex- 
penditure to make in order to bring its works both here 
and in Vienna up to the standard which it proposed to 
adopt ; and until that point was reached, the shareholders 
must not look for large dividends, but must be content 
to let the gradual consolidation and building up of the 
business continue, 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 


Factors or SaFety. 


In our last issue we dealt with the proceedings 
of the recent meeting up to the adjournment on 
the 13th inst. On members reassembling on th: 
morning of Friday, April 14th, Lord Glasgow again 
occupied the chair. The first paper taken was a 
contribution by Mr. A. E. Seaton, on ‘‘ Margins 
and Factors of Safety and their Influence on Marine 
Designs.” This paper we publish on page 557. 

The discussion on Mr. Seaton’s paper was opened 
by Mr. Foster King, who said that, not many 
months ago, an inquiry was made amongst ship- 
owners’ superintending engineers as to what would 
be desirable in regard to the reduction of boiler-test 
pressure. A great number gave the figure as from 
2 to 1} times the working pressure ; but 99 per cent. 
of those returning answers were in favour of retain- 
ing the present scantlings. The reason given was 
that boilers might be too strong originally, but, 
from fear of deterioration, they would not permit 
of any cutting down of the scantlings. 

Mr. James Hamilton wished to bear testimony to 
the valuable comparisons the author had put before 
the meeting. He remembered a somewhat analo- 
gous case of the cost of a margin which had hap- 
pened twenty years ago. His firm then built a 
large steel sailing ship for an owner who after- 
wards regretted that he was a pioneer in this class 
of vessel. Little data was then available on the 
subject, and the ship was made so heavy that if it 
had been built on the scantling afterwards found 
to be sufticient, the owner would have been 20,0001. 
richer through the working of the ship during a 
period of 20 years. Ships might easily be made 
too heavy and to last too long. Ship-designers 
might be said at the present time to be at the cross- 
roads, where large changes were looming in the 
distance, and what designers needed was freedom 
from restrictions. 

Mr. Scott Younger said that. the paper would com- 
mend itself to all engineers. An important point 
was the advocacy of the reduction of the present test 
pressure on boilers. The use of double the working 
pressure for testing was a survival of old days, 
when materials had not been improved to the extent 
they had since been ; and there were also not the 
magnificent machine-tools for boiler-making that 
engineers now had at their command. In the old 
days a test pressure of double the working pressure 
might have been necessary, but the conditions that 
formerly made such a proof essential had ceased 
to exist, and all that now was needed was a water 
test sutticient to detect any slight defects in con- 
struction. A good deal was said in the old days 
about unexpected corrosion, but he thought that 
difficulty had been overcome. He had recently 
surveyed a boiler nearly 23 years old, and it had 
not deteriorated in any way except where there 
was an accidental leakage of a cock. In regard 
to shaft- testing, it was the practice to leave a 
piece on the shaft to be cut off as a test-piece ; 
that, he considered, was not a good plan, as the 
test-piece did not represent the general state of the 
shaft. Mr. Seaton had pointed out that engines in 
vessels were often 10 per cent. over the required 
power, and in his (the speaker's) opinion engines 
were often too large. Owners seemed to think that 
the engine and not the boiler was the source of 
power, and that they could not have engines too 
big. . They forgot that they had to carry several 
tons of unremunerative dead-weight. He did not 
see why certain rough rules for the working parts 
of engines should not be formulated ; a minimum 
limit would be» given, and this would lead to 
uniformity of design and economy of productivn. 

Dr. Elgar, speaking on the question of trial 
speeds allowing a margin, agreed that it was the 
practice for greater speeds to be allowed for on trial 
than were needed in service. In this way a ship was 
designed for a higher speed than was required, and 
her design was thus prejudicially affected from an 
economical point of view, as there was generally a 
loss of carrying power. In the vessels built for the 
great steamship lines, however, oes 
knew by experience what speed on trial was required 
to give a ship which would carry out her ordinary 
duties. Many owners, however, asked for 13 or 2 
knots more than would be required on the _ 
voyage, and that was prejudicial to economy. e 
thought that Mr. Seaton’s paper was the first occa- 
sion upon which these matters had been brought 
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prominently forward in a public way, although, of 
course, shipbuilders were not ignorant of the facts. 

Mr. J. T. Milton referred to the question of test- 
pressure for boilers. The author had spoken of the 
boiler scantling and boiler-testing ; the latter might 
be put on one side quickly ; the working pressure 
was determined from the scantling, and the test- 

ressure was settled by the working pressure. He 
held that double the working pressure did not injure 
the shell of anew boiler, and, therefore, there need 
be no objection to it In regard to the rules for 
scantling, those now in force had been evolved during 
the last few years, and had taken into account im- 
provement in material. The factor of safety was 
lower than it was twenty years ago, when there was 
a factor of 6}. The question was, Were boilers 
sufficiently durable? He considered that a boiler 
ought to last as long as a ship, so that the owner 
would not have to pull the vessel to pieces to get the 
boiler out and put in a newone. The paper had 
made reference to cold testing ; that was a subject 
that had been brought forward before, but he would 
ask Mr. Seaton whether he thought that a boiler was 
less liable to damage if tested cold than when steam 
was used. He held that it was better to test a 
boiler by water, as there would then be less injury 
if rupture occurred than if steam were used ; and he 
might point out that several new boileis had given 
way under test. The test pressure now enforced 
had revealed several defects in shell-plates that 
would not otherwise have been known to be there. 
With the immense plates that were now placed in 
boilers, it was not prudent to throw away a chance 
of finding a faulty plate. In regard tg the elastic 
limit and yield point, that had not been defined ; 
but he would point out that every shell-plate in a 
boiler was straimed beyond its elastic limit in bend- 
ing it to shape. Mr. Seaton had said that shafts 
were not tested, but he would point out that the 
material of every shaft was tested. The author 
had also remarked that a high factor of safety was 
desirable for marine shafting, because if such a shaft 
gave way, it was a very serious matter ; the speaker 
submitted, however, that it was a still more serious 
matter if a boiler shell failed. The point of the 
discussion came to this: whether the test pressure 
should be reduced from double the working 
pressure, or whether the scantling should be re- 
duced. As the test of double the working pressure 
did not injure the boiler, he would not advocate it 
being lowered. 

Sir William White said that a good deal had 
Leen heard of late about the argument from ex- 
perience, but that was rather a troublesome thing 
to settle. Ife would give an instance of how easily 
a designer might be led astray. Sir Nathaniel Bar- 
naby, many years ago, in dealing with the design 
of the Bellerophon at Chatham, had considered very 
carefully every detail of the vessel. The cathead 
consisted of a hollow forged tube ; it was light and 
strong, being scientifically designed, and lasted well. 
This was proved to be satisfactory by experience. 
Others, however, had followed the example, and it 
had been his duty to look into the matter after 
some years. He had found the metal had been 
gradually added to, so that the weight had crept up in 
an unnecessary degree. Another case he could quote 
was that in which Admiral Fitzgerald, when captain 
of a well-known ship in H.M. service, had said that 
the awning stanchions were not big enough for the 
work, and would break down ; they did give way, 
but it was possible to break down any stanchions if 
one tried to do so. At the same time the Admi- 
ralty did not make the stanchions any bigger. 
What he wished to point out was that the argument 
from experience always asked for the bigger margin 


of safety. In regard to the factor in speed trials, 
he would point out that in designing a ship pre- 
senting 2 new problem a generous margin was 
admissible; but if passing from one design to 


another, where there were gradual alterations, the 
Harrower margin could be safely permitted. In 
regard to the test pressure of boilers, he would 
call attention toa paper read many years ago by 
the late Mr. Richard Sennett, who was Engineer-in- 
Chief to :he Royal Navy. This contribution went into 


the quetion of test pressures and their relation to 
working pressures very fully. He could quite under- 
stand Mr. Milton’s point of view, but the Admiralty 
allowed « constant difference between the working 
pressure and the test pressure. He thought mercan- 
tile praciice might gain by the example set by the 
Admiraiiy, just as Admiralty practice had so 
enormously profited by mercantile experience. 
Engixcer-Admira] Smith said that the Admiralty 


practice had led to the addition of a constant pro- 
— of test pressure over working pressure. 
'wenty years ago, he was chief engineer of the first 
ship that was so tested, and the boilers in that 
vessel were now good. For some time the Royal 
Navy had not had any experience of cylindrical 
boilers, but since the Boiler Committee sat some 
cylindrical boilers had been put into H.M.ships. In 
that case the authorities followed the former rule 
of adding 90 1b. to the working pressure to deter- 
mine the test pressure; that was a constant, 
whatever the pressure might be. 

Mr. Seaton, in replying to the discussion, pointed 
out that in the case of boilers the maximum stress 
was known, and so there was no question as to the 
margin of safety ; in a shaft the maximum stress 
was not known, and therefore a large factor must 
be allowed. As an instance of the unknown in 
naval architecture, he would refer to the ship Vic- 
torian, which had recently made her first voyage. 
She had reached on trial 19} knots, whilst her 
service speed was 17 knots, e was sorry for the 
owners that they had been put to the additional 
cost ; but in this case the procedure was warranted, 
as the vessel, being fitted with turbine engines, was, 
for the designers, a departure into the unknown. 
The result, however, was more serious in the case of 
turbine ve:sels, as their efficiency fell off so rapidly 
when they were not worked to their maximum 
power. He took his facts as to the Victorian from 
the published reports, and did not vouch for their 
accuracy. He thought the bugbear of corrosion had 
disappeared, so he did not mention it in the ard : 
but supposing that serious corrosion did take place, 
boilers were designed on the strength of the riveted 
joint, which corrosion would not effect. No doubt 
when plates were put through the bending rolls 
they were tested beyond the elastic limit, but that 
was only done once. Mr. Milton had referred to 
cold tests; when he made his statement in the paper 
he did not suppose anyone would consider he was 
so unacquainted with this subject as to imagine that 
steel would lose in strength at 212 deg. ; asa matter 
of fact, he believed it was rather improved at that 
temperature. When he advocated the test by steam, 
he did so because he considered that it approached 
nearer to working conditions. Speaking of shafting, 
he pointed out that the tests made tried a part of 
the material that did not go into the ship ; whereas 
with boiler tests the actual thing itself was tried. 
Possibly the figures he had given dealing with the 
twin-screw passenger steamer might seem exag- 
gerated ; as a matter of fact, they were results 
obtained some years ago, and represented actual 
performance. 

Mr. Milton asked to say a word in explanation. 
In Germany and other countries the test was 
governed by the scantling ; and, as a matter of fact, 
boilers were thicker and heavier than those passed 
by the English rules, although the tests might not 
be so severe. 


VARIATION IN ANGULAR VELOCITY OF SHAFTING. 


A paper by Mr. J. H. Heck, entitled ‘* Notes in 
the Variation of Angular Velocity in the Shafting 
of Marine Engines,” was next read. This paper 
we shall print in full at a future date. It was 
an interesting communication on a subject which 
has not, perhaps, received the attention its im- 
portance would warrant. Mr. Heck had devised an 
instrument by which the angular velocity of the 
tunnel shaft could be graphically recorded during 
parts of a revolution. It consisted of a small 
electric motor, which was kept revolving at a high 
speed, current being supplied by a storage battery ; 
this was mounted above the shaft to be operated 
upon. At the lower end of the spindle of the 
motor there was a brass sleeve fitted eccentrically, 
carrying a pencil-holder, so that when the spindle 
was revolved, and a sheet of paper was held 
stationary underneath, small circles of ,-in. in 
diameter would be traced. The motor was fixed 
to a small teak frame, which could slide easily 
along a teak batten or straight-edge, about 6 ft. to 
7 ft. long, fixed in the shaft tunnel in a fore- 


centre of the spindle of the motor was directly over 
the longitudinal centre line of the shafting. The 
pencil was kept in contact with the paper by an 
elastic spring. It will be seen that a sheet of paper 
placed round the shafting would have traced 
on it by the pencil a loop-curve. When the 
engines were running at various speeds, the curves 
were obtained by bringing the pencil in contact 








with the paper, and starting the motor, which, 


and-aft direction, the position being such that the | 


when in full motion, was pushed slowly along the 
batten by hand, the pencil thus describing what 
the author called a continuous screw-thread of 
loop-curves which enveloped the shafting. The 
| distance between each small curve from crest to 
|erest represented the distance passed over by a 
point in the periphery of the shaft during a small 
| uniform A se By counting the number of 
loops, the number of revolutions of the motor for 
one revolution of the engine was determined ; and 
by measuring the distance between the crests of the 
small curves or loops, and dividing this distance 
by the radius of the shaft, the angle in radians 
passed through by the crank could be arrived at. 
Some interesting results were obtained in this 
way. Ina cargo vessel fitted with two-crank com- 
pound engines, the propeller well immersed, on 
comparing one-eighth of a revolution with another 
one-eighth of the same revolution, the variation in 
the angular velocity of the shafting at 58 revolu- 
tions was 12 per cent.; making the same compari- 
son between two quarter revolutions the variation 
was 8.6 per cent. With a small vessel with two- 
crank compound engines working at high pressure, 
the propeller immersed, one-eighth of a revolution 
compared with another one-eighth of the same revo- 
lution gave a variation in angular velocity of the 
thaft at 93 revolutions of 12 per cent., and at 60 
revolutions 24 per cent. Making the same com- 
parison with quarter revolutions, at 93 revolutions, 
the variation was 9.8 per cent. A large cargo and 
passenger steamer, fitted with three-crank triple- 
expansion engines, working at 180 lb. pressure, 
propeller just immersed, gave, on comparing one- 
eighth of a revolution with another one-eighth of 
the same revolution, a variation in angular velocity 
at 66 revolutions of 4.6 per cent., and at 54 revolu- 
tions 5.5 per cent. This was a good result. Making 
the same comparison with quarter revolutions, at 
66 revolutions, the variation was 2.1 per cent, 
With a cargo steamer fitted with three-crank triple- 
expansion engines working at 180 lb. pressure, the 
tips of the propeller blades 20 in. out of the water, 
a comparison of one-eighth of a revolution with 
another one-eighth of the same revolution gave a 
variation of angular velocity of the shafting at 71 
revolutions of 5.6 per cent., and at 61 revolutions 
4.6 per cent. Making the same comparison with two 
quarters of a revolution, the variation at 71 revolu- 
tions was 2.15 per cent. With a large cargo vessel, 
fitted with a four-crank quadruple - expansion 
engine, balanced on the Yarrow-Schlick-Tweedy 
system, working at 110 1b. pressure, tips of the pro- 
peller blades 55 in. out of the water, on comparing 
one-eighth of a revolution with another one-eighth 
of the same revolution the variation in the angular 
velocity of the shafting was, at 66 revolutions, 4.6 
per cent.; at 48 revolutions 4.4 per cent.; compar- 
‘ing two quarter revolutions, at 66 revolutions, the 
| variation was 1.2 per cent. In the case of a small 
high-speed passenger engine, fitted with a four- 
crank quadruple-expansion engine, balanced on the 
Yarrow -Schlick-Tweedy system, and working. at 
200 lb. pressure, the propeller being immersed 4 in., 
it was found, on comparing one-eighth of a revolu- 
tion with another one-eighth of the same revolution, 
that the variation of the angular velocity of the shaft- 
ing at 104 revolutions was 4.9 per cent., and at 55 
| revolutions 5.5 per cent. This was also a good result. 
As an illustration of the effect of slight racing 
on the variation of the angular velocity of shafting, 
a case was taken of a large cargo and passenger 
steamer, a sister vessel to the one above named, 
fitted with three-crank triple -expansion engines. 
The propeller was fully immersed, the tips of the 
blades being 24 in. under water. The engine was 
racing at times, though not very much. When 
no racing was apparent, on comparing one-eighth of 
a revolution with another one-eighth of the same 
revolution, the average variation of velocity in the 
shafting at 68 revolutions was 7 per cent. to 9 per 
‘cent.; while when racing was evident, comparing 
‘one-eighteenth of a revolution with another one- 
| eighteenth of the same revolution, the variation in 
| velocity was 21 per cent. ; or, in other words, while 
the average number of revolutions of the engine 
was 68 per minute, the engines actually during part 
of one revolution were going at the rate of 82 revo- 
lutions, while during another part of the revolution 
they were going at the rate of 58 revolutions per 
minute. It was to be judged from this that, if 
engines were racing heavily at cea, it would be 
found that the acceleration at intervals in the rate 
of revolution per minute would be considerable, 
and quite evufficient to account for the signs of 
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straining which had appeared in the machinery of 
vessels that had encountered very bad weather. At 
low speeds of revolution the variation in the angular 
velocity per revolution was nearly always greatest, 
and as the revolutions increased in number the 
variations became less. When there was an ex- 
ception to this rule, vibration became apparent, 
and when vibration increased, the variation in the 
angular velocity increased. 

In the discussion which followed, Mr. Cole asked 
what precautions were taken to ensure uniformity 
of speed of motor. 

Mr. R. E. Froude thought it was certainly an 
important question whether engines went round at 
a uniform speed. One interesting point that came 
out of this investigation referred to the slip of the 
propeller. Variation in the speed of revolution 
would naturally cause additional strains upon the 
propeller blades. 

Mr. Heck, in replying to the discussion, said that 
the paper gave the bare results. The Germans had 
done much in investigations of this nature, and he 
was glad to follow their,lead. The question was 
one which would have to engage the attention of 
engineers. The trials showed that when the varia- 
tion in angular velocity of the shafting was least, 
the consumption of coal was most favourable. 
Vessels in heavy weather must have an acceleration 
that was something enormous, and which had not 
been considered even by the best engineers. It 
was known how any movement, such as chattering, 
absorbed power in any machine. Another point 
that came forward was that the heavy engine gave 
less variation than a light one. The motor was so 


wired that the speed of rotation was constant. 
Nothing, of course, in this respect was perfect, but 
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he thought they had arrived at conditions that were 
not farout. He had used more than one motor, 
and the results with different machines practically 
confirmed each other. 


VIBRATION OF SuHIps. 


The last paper read at the sitting on Friday 
morning, April 14, was a contribution by Mr. A. 
Mallock, on ‘‘A Method of Preventing Vibration 
in Certain Classes of Ship.” This was a short but 
suggestive paper. The author pointed out that in 
twin-screw ships, no matter how much the engines 
might be out of balance, freedom from vibration 
could be secured if the engines were constrained to 
run at the same speed and in opposite phase to one 
another. The device by which this end could be 
secured was illustrated by a diagram attached to 
the paper. A set of differential bevel wheels, or 
balance-gear arrangement, was provided, one wheel 
being driven by the port engine, and the other by 
the starboard engine. These two wheels were 
mounted loosely on a shaft. Two pinions meshed 
with both these wheels, and these two pinions 
were mounted on an axle keyed to the shaft. 
As long as the two bevel wheels revolved at the 
same speed the shaft remained stationary, but 
it rotated if the speeds of the two wheels differed. 
In this way provision was made for working an 
eccentric mounted on the shaft, and this eccentric 
in turn actuated a small steam valve, by means of 
which high-pressure steam was admitted to the low- 
pressure cylinder of the engine which was working 
at the lower speed. 

Mr. Froude, on being called upon by the Presi- 
dent, said that the device was so simple that it 
would cause surprise no one had suggested it before. 





The question of preventing vibration had formerly 
taken the time of a whole meeting. Elaborate 
geometrical investigation had been made, and a 
great deal of work had been done in this direction. 
The whole problem had been solved, however, by 
simply coupling two engines so that one would not 
work more rapidly than another. An_ objection 
that might be raised in regard to the device was 
that if one shaft were working faster than the 
other, and they trusted to the governor alone to 
equalise the speeds, it might impair the efficiency of 
the engine. They would soon, however, get over 
that, and could adjust the valve until the lever 
remained in the centre. It should be remembered 
that the governor had not to throttle the engines, 
and therefore had not much to do. 

Mr. Macfarlane Gray, on being called on by the 
President, said that a similar device had been 
patented by an engineer of the name of Jones, and 
fitted some years ago into a ship called the 
Magnetic. 

Mr. Edwards suggested that the exhaust of the 
auxiliaries might be used for passing steam to the 
engine that needed acceleration, and thus there 
would be no need to tap the main boilers. — 

Mr. Mallock, in reply to the discussion, said 
that the proof of the efficiency of the apparatus 
must be found by experience. As with oth 
governors, the problem turned on whether the! 
would be hunting. The length of the connection- 
however, was not great, and possibly this would no! 
be found aserious objection. Absence of vibratic 
could be more readily secured in this way, | 
getting the engines to run together, than | ; 
balancing. That had been found by practic: 
experience in the case of a destroyer. 
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ilar ap 
ved nothing had been done with it. 


TRAINING oF NavaL ARCHITECTS. 


The last sitting of the meeting was held on the 


eve 
again 
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‘*The Admiralty Course of Study for the Training 
of Naval Architects.” The author gave an account 


of the first School of Naval Architecture opened at 


Portsmouth in 1811, and closed in the year 1832, 
the famous Dr. Inman being the principal. Among 


: of Friday, April 14, when Lord Glasyow | the former students of the school occurred the | 
ccupied the chair. The first paper ta en | well-known names of Mr. Isaac Watts, Chief Con-| 20 students having passed through. Among them 



































P) sor Biles said that, some years ago,a scheme | Was & contribution by Mr. E. L. Attwood, entitled | structor of the Navy, and Messrs. Reade, Chatfield, 
ratus had been shown to him, but | 


and Creuze. For 16 years there was no school, 
but in 1848 the second School of Naval Architecture 
was established at Portsmouth, under the title of 
‘‘The Central School of Mathematics and Naval 
Construction,” the Rev. Dr. Woolley being thé 
principal. The school was closed in 1853, about 
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were Sir Edward Reed and Sir Nathaniel Barnaby. 
Eleven years later the Royal School of Naval 
Architecture and Marine Engineering of South 
Kensington was founded, after the reading of a 
paper by Mr. Scott Russell in 1863. The school 
was merged in 1873 into the larger institution for 
the Education of Naval Officers at the Royal Naval 
College, Greenwich, where it has remained until 
the present time. Amongst those who were 
educated at this school were Dr. Elgar, Mr. Philip 
Watts, and Sir William White. At the present 
time there are two types of students of naval archi- 
tecture at the Royal Naval College, Greenwich— 
namely, Government students and private students. 
The former come from the Royal Naval College at 
Keyham, and supplied two classes of naval-construc- 
tion cadets--namely, those who had entered as 
engineer cadets, and had been transferred to naval 

construction cadets at the end of the second year at 
Keyham ; and those chosen from shipwright appren- 
tices at the Royal Dockyards for a year's course at 
Keyham before entry at Greenwich. The private 
students were limited in number, and must have had 
a thorough training in practical shipbuilding, before 
they were permitted to attend the annual examina- 
tion at the Royal Naval College. Should these 
candidates succeed in obtaining first or second-class 
professional certilicates, they were offered appoint- 
ments as assistant constructors, The full course was 
fur three sessions of nine months each, and the fee 
for each private student was 301. for each session. At 
the present time there were three private students 
holding the Admiralty scholarship ; but the author 
expressed regret that these opportunities for private 
students were not more widely ones or more largely 
sought after. Kight private students had entered 
the Corps of Naval Constructors. . In an appendix 
a list of the alumni of the Royal School of Naval 
Architecture, and of the Royal Naval College, so 
far as naval-architecture students were concerned, 
was given. 

The discussion on this paper was opened by Sir 
Nathaniel Barnaly, who said he was present, 42 
years ago, in that room when Mr. Scott Russell read 
his paper on the ‘‘ Education of Naval Architects 
in England and France,” and that was the paper 
which moved the Admiralty to take such steps as 
led to the foundation of the system of education of 
naval architects. He was very grateful to have 
lived long enough to see such good fruit coming 
from a system which had produced so many eminent 
members of the Institution. 

Dr. Elgar said that a good many members of the 
Institution of Naval Architects had reason to re- 
member that their Institution had always taken a 
deep interest in the education of naval architects, as 
Mr. Attwood had pointed out. Some of those present 
had still greater reason to remember, with gratitude, 
the steps that had been taken. One who had taken 
a leading ae in establishing professional education 
on so good a basis was not present that evening, as 
he was only just recovering from a dangerous 
operation. He referred to Sir Edward Reed, who, 
he was glad to say, was progressing favourably. It 
was 40 years since he had attended the first meet- 
ing of the Institution of Naval Architects ; and the 
council of that day showed their appreciation of 
education by coming out to South Kensington to 
hold their meeting there, and inviting the students 
to attend. Amongst those who were with him on 
that occasion were Sir William White and Mr. 
Deadman, both of whom were present. Great 
changes had taken place since that time in the 
attitude of shipbuilders and marine engineers 
towards sachets! tanaka, the naval architect being 
much more appreciated and more generally sought 
after. There were a large number of students all 
over the country, but it was strange that not more 
advantage was taken of the facilities offered by the 
Government Schools. The reason no doubt was 
that candidates were frightened by the stiff mathe- 
matics that formed part of the entrance examina- 
tion ; and that was a matter likely to become more 
serious, as there would Le no more students in 
future from Keyham under the new regulations. 
He thought a great deal might be done by bring- 
ing the matter prominently before young men, so 
that they might get the necessary mathematical 
training ; that training must necessarily be high 
to master the subject of naval architecture, but 
need not be so high us to act as a bar to clever 
young ‘men who would take the subject up in 
earnest. The reader of the paper was an instance, 
and the Martell scholar of this year was another. 
They were, no doubt, two exceptional cases, and he 
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would say, having had an opportunity of judging, 
that he never saw so much difference between the 
first and second on the list as in the year that 
Mr. Johns took the former position. Although 
the men he mentioned might be exceptional, they 
were of the sort that the country wanted to get. 
In the course of his professional career he had found 
that those naval architects who had been trained 
at the Naval College were best equipped for deal- 
ing with difficult problems. 

Mr. Luke said that the paper took him back 
right through his career as a student, up to the time 
that he became senior instructor at the college. 
Turning to the names that he found in the appendix, 
there were two or three omissions which he would 
make good. It would be of great interest if the 
names of those belonging to the earlicr schools 
could be givev. They would be found in a 
pwliamentary paper issued scventy years ago, 
which was still to be bought for a small sum— 
at any rate, until very recently. Referring to the 
course of study given in the paper, he said that in 
order to pass the examination, very hard work must 
be done, and he was glad to hear that there was 
some chance of revising the course. The question 
was being raised whether it would not be possible 
to let down the mathematics to some extent. 
When he looked back on his ‘*‘ mathematical grind ” 
of twenty years ago, and remembered what it had 
cost him, he thought that he would be no worse off 
if it had been of a Jess arduous nature. In his 
opinion, it would be better if more attention were 

aid to professional subjects. There were the 
ransactions, not only of the Institution of Naval 


Architects, but those of foreign societies. The 
German publications were of peculiar value. He 


found no reference to instruct’on in French—the 
language which he had studied—but he considered 
that the little he now knew he would willingly 
exchange for half the quantity of German, so great 
was the value of the Transactions of the German 
Society. There was no doubt that to the private 
students of his time the stumbling- block was 
mathematics; and if it were desired to attract 
private students, mathematics must be softened. 
It must be remembered, however, that in bidding 
for private students the school would be com- 
peting with Glasgow, and also with Durham, where 
Sir William White was doing all he could to pro- 
mote the extension of the study of naval architec- 
ture. These colleges gave titles which enabled 
the holders to put certain magic letters after their 
names, and he thought they were obtaiced more 
easily than at the Naval College. Moreover, the 
colleges were in the centre of shipbuilding, so 
the’, students could go from the college to the ship- 
yards, 

Mr. Champness said that the justification of the 
course of study was shown by the results, the list 
of names amongst former students at the Royal 
School of Naval Architecture being amongst the 
highest in the profession. The school had benefited 
not only the service, but private shipyards as well, 
the largest firms in the country employing naval 
architects trained at the Royal Naval College. 
Opportunities had been given to many boys who 
had the ability, but would not otherwise have had 
a chance to rise to the high positions to which they 
had climbed. One might think at times, by read- 
ing the daily Press, that no good could come out of 
the Admiralty, but it was a fact that private firms 
competed for professional officers there engaged. 
Those men of commanding ability who led in 
ship-designing would be the first to acknowledge 
that they had associated with them, and were 
loyally supported by, men who did the detail of 
the work in design. He might point out that it 
was possible to enter the Government service with- 
out going through the three years’ course of study, 
but he did not think that had ever been done ; it 
was a fact that anyone who was engaged in pro- 
fessional work and could pass the examination was 
eligible for employment. It appeared to be the 
opinion that private students were kept away by 
fear of the stiff mathematics ; but the speaker was 
of opinion that it was the smallness of the pay that 
prevented candidates from coming forward. It also 
had been thought that the colleges might send 
applicants, but none had come yet. He did not 
know whether it was because a University man of 
28 years of age might not think 200/. a year 
sufficient remuneration, but that was all he would 

t when he came in. With regard to what had 

n said about foreign Transactions, he thought 
that the student might well be appalled at having 









to assimilate all the information in the 46 volun 


of their own Institution, and he could hardly be 


expected to add foreign Transactions to his !jst 
of studies. These foreign Transactions were to he 
found at the Admiralty ; and he thought it would 
be better if students delayed the study of them 
until they left college and were engaged at the 
Admiralty. 

Sir William White said that his connection with 
the college had been special, as it was only two or 
three years after his student days that he became a 
teacher there, for in 1870 he went back to take 
charge of the classes on naval architecture. When, 
in 1873, the college was removed to Greenwich, 
Admiral Sir Cooper Kay was president, and he gave 
the speaker as an assistant Mr. W. E. Smith, whose 
work had proved of the greatest value. He (Sir 
William) had fought for as much time as possible to 
be given to professional work, and for the restriction 
of mathematics ; and he had also proposed to add to 
the highest standard a simpler course for students 
who had no great mathematical ability, and who 
could not be developed because there was not staff 
enough. If the staff had been more numerous, 
there would not have been that state of affairs. He 
had also proposed a course of naval architecture for 
naval officers, who should be taught the elements of 
the subject in a way that would be of value. Classes 
of that nature were being carried on up to the 
present time, and there was the testimony of many 
naval officers that they had profited by nothing more 
than by these classes. He considered it a reproach 
to a great shipbuilding country like England that 
the United States, France, and Germany were 
better off in the provision of technical training 
for naval architects than this great ship-owning 
country. So long as that condition of affairs pre- 
vailed, so long would he endeavour to remedy it. 
At Glasgow and at Durham there was provision for 
instruction in the naval architecture of the merchant 
service, and he had been trying for 20 years to 
establish a chair at Durham. When he was in 
Germany he found that there were 400 students at 
Charlottenburg taking the highest class of naval 
architecture and marine engineering. It might be 
asked, What would become of all these men? But, 
however this might be, it gave the country an 
opportunity to obtain picked men, and the others 
found their way in different courses. At any rate, 
the country benefited, for not only were good men 
needed for the very highest position, but also for 
the general work. He had been trying for years to 
establish a chair of naval architecture at Liverpoo', 
and he would like to see a simple course established 
for shipowners. People might say a little know- 
ledge was a dangerous thing, but no knowledge 
was more dangerous still. 

At South Kensington and Greenwich the collece 
had attracted from all parts of the world men who 
had occupied the highest places in the navies of the 
world ; they were trained in this country. Green- 
wich was the greatest school of naval architecture 
in the world; but now what was seen ? No foreigner 
was allowed to enter. This he considered a mis- 
taken policy, and not tothe national credit; narrow 
lines of demarcation should not bedrawn in this way. 
The Institution of Naval Architects was the leading 
marine institution in the world, and he would ask : 
Did they lose by admitting those of other nationali- 
ties? No one would answer “‘ Yes,” for the gain 
was apparent. He hoped this paper would call atten- 
tion to the matter, and result in the open door at 
Greenwich. One great cause of the enormous 
success of British shipbuilding during the last 
45 years was the educational movement initiated 
by the Institution, and which had borne such good 
fruit. It had prepared, at the right moment, the 
men who in private industries in this country had 
made new conditions, and solved new problems, and 
added to thé lustre of British shipbuilding. At the 
present time, wherever he went amongst the naval 
countries he found friends directing the construc- 
tion of the ships. That was a great advantage, but 
the exclusion of foreign students would shut the 
door on this benefit. The alumni of the first schoo! 
of naval architecture had a great work to do ; thes 
had before them the construction of the navy 0 
steam lines. The second school, of which § 
Nathaniel Barnaby was so distinguished an example. 
had to deal with the armour-clad fleet, whilst thos 
who were now following were carrying on the work. 

Mr. Alexander, speaking as a lecturer on nay 
architecture at the college at Newcastle, affiliat: 
to the Durham University, said that it would be vn 
advantage if the time-table at the Royal Naval Col- 
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lege were given as an extra appendix to the paper, 
showing, for each day, the time devoted to naval 
architecture. He could understand that the neces- 
sity of getting through the syllabus in the time 
viven to it created a great difficulty in studying 
the mathematics required ; and it was through fear 
of mathematics that the supply of students was 
limited. There was, however, a reform in mathe- 
matical education, and that was now taking effect. 
He would ask, in regard to what had been said in 
the paper about designing, if a given design were 
carried out in all parts by each student, or whether 
different students took up separate parts of the 
design! There was one remark he would like to 
make as a matter of experience : all who had to teach 
naval architecture found that, however much they 
thought they knew about the subject to begin with, 
clearness of knowledge increased through giving 
instruction. 

Mr. Johnson said it had been remarked that 
Glasgow was competing with Greenwich. He had 
had experience of Glasgow, and he did not think 
there was much competition, for, of 40 to 45 
students perhaps only two would get a degree, and 
there had been three successive years in which no 
degree had been awarded. The maximum for one 
year was five men graduated. He did not think, 
therefore, there was much competition with the 
Admiralty establishment. The young men of the 
Glasgow University, after leaving school, would go 
to a shipbuilding firm for a few years, and after 
that they would, on going to college, be confronted 
with an examination. Since the Carnegie donation 
the competition had been very strong indeed, and 
the young men who were engaged in shipyards had 
not much chance. 

Mr. W. J. Bunday, being unable to be present, 
had sent a written centribution to the discussion. 
He submitted a suggestion for immediately re- 
medying the lack of students for the Royal Naval 
College at Greenwich. He pointed out that there 
were many apprentices in the Royal Dockyards 
who competed for admission to the college, and 
therefore had had a good mathematical training, 
but who were debarred from acceptance by their 
lower position on the list, only one or two being 
taken each year. He would ask whether it would 
not be possible to give them an opportunity in 
after-life—when they had proved their ability by 
obtaining positions as draughtsmen, inspectors, or 
foremen—of taking a short course at the college 
in the same manner as naval officers did? This 
would supply the deficiency of students, by ad- 
mitting an essentially practical class of men who 
would highly value the appointments given ; and 
the results, he felt sure, would be creditable both 
to themselves and the Admiralty service. 

Mr. Attwood, in replying to the discussion, said 
that the Martell scholar was going through Green- 
wich, and there was every expectation that he would 
get a first-class certificate. He was an ordinary 
evening student from West Ham, and there were 
two others coming on who were full of promise. 
When he (the speaker) was a junior instructor, the 
most pleasant duty he had to perform was lecturing 
to naval officers, the discussion after the lecture 
being especially interesting. The course of study 
at the college was: for the mornings, mathematical 
and mechanical subjects ; the afternoons being de- 
voted to prodicalenal work. In reply to a question 
which had been put, the students worked in pairs 
to build up the whole design of a vessel], and pro- 
duced very creditable results. 


SUBMARINE SIGNALLING. 
The last paper read at the meeting was one of 


cons’ lerable interest, and will, if the promises held 
oul ior the invention described are fulfilled, have a 
mos! important“and beneficial influence on naviga- 
tion. It was a contribution by an American gentie- 
mai, Mr. J. B. Millet, on ‘‘ Submarine Signalling 
by ‘cans of Sound.” The author commenced by 
giviov particulars of what had already been done in 
thi» direction at previous times, mentioning the 
wor. of Neale, Smallpage, and Lake in England, 


an llake, Johnson, Mundy, and Elisha Gray of the 
Un od States, and others. The earliest workers 
in field relied upon telephonic electrical appa- 
Tal; attached to the outside of the vessel, or 
low. red overboard into the water; while, as the 
p\\r stated, no one seems to have thought of 
usi¢ the ship itself as a collector of submarine 
Suid, Blake established the important fact that 
Sol in the water surrounding a ship would pass 
r-adily through its walls into the hold. Mundy, 





and also Gray, made experiments on the sea-shore | 


near Boston, submarine bells and various types of 
transmitters being used. Mundy ultimately placed 
sound - transmitters inside the ship, they being 
situated in small tanks attached to the skin of the 
vessel. The tanks were filled with a solution, the 
microphone being wholly immersed. ‘The difficulty 
here was that the ship’s own. noises filled the 
microphone with a roar, and completely shut out all 
bell or other sounds. The devices were therefore 
towed overboard ; but these forms could not be used 
to ascertain the direction from which the submarine 
sounds were issuing, and they were all abandoned. 
It was ultimately found that the tank with the im- 
mersed microphone was the key to the whole situa- 
tion, and the proportions of the tank were found to 
be important —for it often appeared as if the tank 
were acting as a resonator of sound. Up to this 
time, the paper stated, nearly 20,0001. had been 
spent, and the practical results were meagre enough 
to discourage any but cnthusiastic supporters. 
Work, however, was continued, and it was found, 
after repeated tests, that the bells used should have 
a lip or ‘sound bowl” several inches thick, and of 
a high musical note. The Submarine Signalling 
Company, of which the author is Vice-President 
and General Manager, ultimately determined to 
build and operate a station. This necessitated a 
cable, a bell-buoy, in which a submarine bell was 
rung by wave motion, and a lightship, with a bell 
hung over the side at some depth below the keel ; 
steam or compressed air furnished the power 
needed. A regular working system was established 
between Boston and New York, anda careful record 
kept. Permission was obtained from tlie United 
States Lighthouse Board to place submarine bells 
in four lightships that were moored in the course 
of steamers. 

It was found that if the tanks were placed in 
vessels below the water line at certain fixed points 
aft, and at certain fixed points above the keel, and 
were filled with a solution denser than sea-water, 
the transmitters being adapted to the recognition of 
sounds of high pitch, and not those of low vibration, 
the submarine bell sounds, and other sounds, like 
screws of steamers, were readily heard, and the 
difficulty of ‘“‘ship noise” was got over, It ap- 
peared, the author said, as if the noises made by 
machinery on board preferred to pass along the 
hull rather than turn to the lighter medium in the 
tanks; whereas transmitters fastened directly to 
the skin of the ship had invariably heard so much 
noise as to be useless for detecting outside signals. 

With this apparatus 2 number of successful re- 
sults had been attained. The captain of one steamer 
at night directed his course to a lightship at a 
dangerous point on Nantucket shoals, when five 
miles away, in a heavy gale and snowstorm. He 
had heard nothing and seen nothing for five hours. 
His soundings indicated a lee-shore. Under favour- 
able circumstances the lightship syren might have 
been heard, but the gale carried its blast in the 
opposite direction. A tank was placed on each side 
of the ship, and by means of the connecting wires 
an observer was able to find out whether the bell 
sounds came from the port or from the starboard 
side. It was thus possible to find out on which 
side the signal was placed, and to steer a course 
accordingly. At first observation, as close as a 
quarter of a point had been recorded at a dis- 
tance of 13 miles, and the screws of ing 
tugs or steamers made themselves heard. At 
the present time all the large trans-Atlantic and 
trans-Pacific steamship companies had examined 
and reported on the invention. The pilots of New 
York, Philadelphia, and Boston, to the number 
of nearly 100, had added records of their personal 
tésts. ‘The Canadian Government had adopted the 
system. The Minister of Marine for Canada, 
together with his deputy and members of the Cana- 
dian Lighthouse Board, took steamer for Boston in 
order to test the invention : an cxperiment was 
made proving that sound could be sent from a tank 
on board a moving vessel to an observer on another 
moving vessel, even if the two were approaching 
each other at full speed. The tank was filled with 
sea-water, and a bell-weight of 140 Ib. was hung in 
it, to be rung by hand. Inthe Canadian Minister’s 
state-room in the observing steamer an extra re- 
ceiving - box was placed, connected to the trans- 
mitters by a special wire; and by using the appa- 
ratus the Minister, unassisted, correctly defined 
the position of the approaching steamer when it 
was 24 to 3 miles distant, both steamers making 








14 knots. The author spoke of the untrustworthi- 








ness of air-siguals, a matter fully proved by the 
scientific investigations of the late Professor Tyn- 
dall. Reference was also made in the paper to the 
use of the apparatus for detecting the approach of 
submarine boats, and also for indicating to sub- 
marine boats the position of vessels to be attacked. 

The discussion on this paper was opened by 
Capt. Thomson, of Trinity House. He said the 
invention was one of great interest to mariners, and 
to the Trinity House especially, as they had charge 
of the signals made to warn ships of dangers on the 
coast. The invention nina to be well devised 
to make voyages safer. Everyone agreed that fog 
signals through the air were unreliable, and often 
when they were most needed ships were not able to 
hear them at all, so much depending on atmospheric 
conditions. On the other hand, the author had 
stated that water, being always of the same density, 
sound would not only travel through it without 
divergence, but at four times the speed it would pass 
through air; the condition of the atmosphere had 
no effect whatever on sound in water. Under 
these circumstances, Capt. Thomson continued, it 
would be fully understood how much interest the 
Trinity House would take in this new method. He 
would, however, say a few words of warning. It 
had been said of wireless telegraphy that if it had 
preceded the ordinary means of telegraphing, what 
a splendid improvement cable transmission would 
have been considered. Wireless telegraphy had 
its appointed place; and it might be said that 
submarine signalling would not supersede present 
methods. The drawback was that there must be 
special instruments. The invention would, how- 
ever, supply a valuable adjunct to present means 
of communication. It had also been said, when 
wireless telegraphy first came out, collisions at sea 
would be avoided ; but it was found that there was 
the defect of having to turn the ship in a certain 
direction so as to get the message. The same 
thing applied to this invention. They had at the 
Trinity House for some time thought of utilising 
submarine signals, but had not been able to get 
over the difficulties of ship’s noises. If the com- 
pany over which the author presided had overcome 
this difficulty, a great deal could be done to avoid 
collision and dangers from the coast. 

Captain Bacon, R.N., said that the paper might 
not be so acceptable to naval architects as to some 
other members of the community, because it dimi- 
nished the chance of ships being sunk, and there- 
fore curtailed the field of operations of the ship- 
builder. He was rather surprised that Captain 
Thomson had thrown cold water on the suggestion, 
giving as his reason that ships would want a sepa- 
rate equipment. The same argument had been 
used, he remembered, against the introduction of 
high-tension electrical transmission on board the 
ships of the ‘‘ Naval Defence Act.” He hoped that 
all lightships would have both air and submarine 
means of signalling. He could bear witness to the 
fact that air signals were not to be depended upon. 
He remembered one instance in which several ex- 
perienced naval men were engaged on board a 
vessel timing the rapidity at which guns were fired 
on another vessel at some distance ; they found, 
however, ultimately, that they were listening to 
the sound of their own propeller. Could Mr. 
Millet say whether the apparatus would be affected 
by the presence of shallow water between the 
region of sound and the transmitter? Did sound 
continue in a straight line if a sand bank intervened, 
or did it travel along the deep water? In regard 
to the application of the invention to submarine 
boats, there were two sides to the question—that 
of the ship attacked hearing the boat, the other 
the boat hearing the ship. Mr. Millet had’ men- 
tioned the case of being able to detect a submarine 
boat ; but in that instance the boat was travelling 
on the surface, using its explosive engine, and 
also the mechanical gear that was attached to this 
engine. Most submarine: boats when travelling 
below the surface used an electrical engine which 
gave a uniform torque and no beat. He would like 
to know if it were possible to hear the propeller of 
a submarine boat. Those who had had experience 
in submarine bcats knew that the longest time that 
elapsed was that in which it was not possible to see 
through the periscope. He would illustrate it by 
taking the case of a man walking along the Mall 
(one of the widest thoroughfares in London) with 
his eyes shut. It was almost impossible to proceed 
more than a few paces for fear of getting off the 
course. Moreover, in a pimsashia enh if a ship 
were heard, and the boat was steered towards it, 
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there would be the necessity of judging the distance 
and the speed of — If the speed were high, 
it would be very ditficult to make any quantitative 
determination. He did not think, therefore, that 
the invention would be of much use in submarine 
boats when proceeding against ships. Refer- 
ence had also been made to the probability of 
the Japanese torpedo-boats, when attacking Port 
Arthur, being discovered by the instrument ; but 
probably the boats went at extremely low speed, 
and made very little noise. The matter was, how- 
ever, the old case of the gun against the armour 
over again. One side would make an improvement, 
and the other would meet it by something else ; 
but for navigation purposes, if it were found to 
be really reliable, the invention would mean an 
advance in the safety of traffic on the high sea. 
The question of whether ships at the present 
moment were fitted or not, ought not to weigh 
for one second in its adoption ; but until more 
experience were gained it might be used as a 
supplementary means of signalling. A lightship 
carrying a bell below water would be of great use 
to mariners, and he saw no reason why the atmos- 
pheric system and the submarine system should 
not be used in duplication. No one knew more 
than the captain of a ship the deep anxiety of 
steaming through a fog ; it was the one. source of 
disquietude in the present day ; and if Mr. Millet 
had lessened that, the thanks of the sea-going world 
would be due to him. 

Sir William White said that he had crossed the 
ocean with Mr. Millet, whom he had not known 
previously, but was introduced to him by the 
captain of the Lucania, who said that there was a 
gentleman on board interested in submarine signals. 
Sir William remembered that he had heard of sub- 
marine signals before, and did not put much faith 
in the promise of the invention, hen, however, 
the captain of the Lucania said that he himself had 
tested the invention, and found it trustworthy, he 
thought there must be something in the device, or 
it would not meet with the approval of so able and 
experienced a navigator. Mr. Millet had had this 
invention thrust upon him ; he had not sought it. 
The inventor had died, and left his affairs for 
Mr. Millet to take up; he and his friends had 
spent very large sums of money, and Mr. Millet had, 
moreover, studied the matter scientifically. He 
had informed himself on the tuning of bells and 
the working of vessels, and now brought forward 
the invention with great modesty, not mentioning 
his own labours in the matter, content to do his duty 
and make the invention known. He was sure that 
in this country Mr. Millet would feel that the in- 
vention had received the best attention. Captain 
Thomson had spoken for the Trinity House, and 
Captain Bacon, the highest authority in the Navy 
on torpedo craft, had also addressed the meeting. 
He did not think that any apparatus at Port Arthur 
would much have affected the result, but probably 
the Vladivostok fleet would have been discovered 
by the help of the apparatus, if it were true that 
the two fleets had passed so close to each other as 
had been stated. 

Mr. Millet, in replying to the discussion, said 
that experiments had pn that when a bell or fog- 
horn could not be heard through the air, it was pos- 
sible to hear the submarine bell. If, as Captain 
Bacon had said, the submarine boat made no noise 
beneath the surface, then, of course, it could not 
be heard. He had spent many hours in testing 
the apparatus, and had found that battleships and 
cruisers—which it was no doubt thought made 
no noise—could be heard two or three miles away : 
there was always some dynamo or pump at work. 
With regard to the intervention of a shoal, if there 
were 3 in. or 4 in. of clear water beneath the 
surface, the sound would travel across the shoal ; 
but: it would not travel through a mixture of air, 
water, and sand. Differences in the tone of bells 
could be distinguished, and it was proposed, as an 
additional precaution, to make bells on the star- 
board side ring a higher note than those on the 
port side. He did not propose that the invention 
should supersede any existing system, but should 
be used as an aid to navigation. 

At the conclusion of the discussion the usual votes 
of thanks to the Society of Arts, to the Council, and 
to the President were proposed and carried with 
acclamation, and the meeting was brought to a close. 








Korean Rattways.—The Korean railway system is 
being rapidly extended. The Seoul and Fusan line has 
been connected with the Seoul and Chemulpo line. 








THE CIPOLLINA DOUBLE-DIAGRAM INDICATOR. 


CONSTRUCTED BY MESSRS. DOBBIE McINNES, LIMITED, ENGINEERS, GLASGOW. 
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Fig. 2. 


pressure diagrams simultaneously and automatically 
cylinder is taken by a single indicator, recording the | from each end of the cylinder, but at the same time 
steam-pressure first on one side of the piston and then | records the revolutions of the engine graphically, so 
on the other, there is always uncertainty as to whether | that all factors for the accurate determination of ~ 
the conditions as to load and speed were the same when | indicated horse-power are given without being = 
the two cards were taken. To avoid this uncertainty, | enced by the rsonal equation of the observer. e 
two separate indicators may be used, taking their | instrument—the Cipollina continuous double-diagram 
respective diagrams simultaneously ; but this method indicator—further automatically repeats the a 
involves several practical difficulties, and necessitates | at every 25, 50, or 100 strokes, or as desired, so tha 
at least two skilled operators. A form of indicator has, | variations in power or speed are recorded as they occur. 
however, now been devised which not only takes; The general appearance of the indicator will be seen 


WueEn the horse-power developed in a steam-engine | 
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rates of traverse. This results in the consumption of 
great power, owing to the friction consequent upon 
the binding of the drili, and also leads to increased 
breakages of twist-drills. To overcome these defects, 
Messrs, Asquith have brought out their new arm, in 
which the spindle thrust is central, thus entirely 
ane 1 side-twisting strains, and enabling the 
spindle to be run at a high speed with less consump- 
tion of power. The importance of this feature will 
be readily recognised. The slide carrying the spindle 
is of improved patented form, and has large bearings 
upon the under surfaces of the arm, which are accu- 
rately planed. The at of this slide is that the 
pressure which it exerts on the arm when the machine 
is at work is evenly distributed over a large area, and 
does not come upon a comparatively small Y surface, 
as is frequently the case in other designs. The ad- 
vantage of this provision in reducing friction and 
maintaining accuracy is obvious; while in addition, 
though very rigid under work, the slide is capable 
of being traversed to any desired position on the 
arm with the utmost ease and facility. It will 


also be noted that the arm (which is of box-girder | 


section) has very deep side-walls ; these are of strong 
section and well ribbed, thus giving an arm of excep- 
tional strength and rigidity, ‘‘lift” being practically 
negligible. ‘The balance motion is also very handy in 
this form of arm, as the weight slides upon two shafts 
fixed on the saddle ; and, in the event of any accident 
to the balance chain, the weight would simply rest on 
the slide, thus obviating any danger. 

The machines illustrated have a maximum radius of 
5 ft., and will admit up to 4 ft. 6 in. in height under 
spindles. The spindles are 2 in. in diameter in driving 
part, and are firmly supported by a sleeve of large 
diameter, even when out at full traverse. They have a 
hand and variable self-acting traverse of 15 in. by a 
rack, and are arranged to automatically knock off the 
feed when the drill is through its hole ; thus they can 
then be quickly raised to the proper position for 
starting again without loss of time. This is a distinct 
feature, and will be greatly appreciated when one 
operator attends a number of machines. The arm has 
long bearings on its pillar, and, as will be noted, has a 
base of a large diameter, and can thus be easily and 
quickly revolved. The arm revolves on ball-bearings, 
and can be quickly locked in position. The machines 
are arranged for driving from a variable-speed motor, 
thus enabling a very large range of work to be 
economically executed. he method of driving is 
through a long shaft fitted with forged steel mitre 
gears, and each machine can be stopped or started in- 
dependently of the others by means of a clutch motion. 
This drive effects a large saving in the cost of installing 
over the ordinary drive, fixed in a pit. Each spindle 
can also be stopped for changing drills, &c., without 
stopping the gang of machines as a whole. The 
machines can also be arranged with an independent 
electric drive, by means of a motor fixed direct on 
the arm. 

The: machines illustrated are specially designed for 
use upon girders and constructional work, tram rails, 
angles, boiler and ship plates, &c., the makers having 
a number in hand for these different purposes. As 
before stated, they are particularly suitable for high- 
speed drilling ; they are very efficient and noiseless, 
— machine-cut gears, the mitres being accurately 
planed.. As represented, the machines are some- 
what closer than it is customary to mount them, this 
being done for the convenience of the photographer. 
Generally they are set at 6 ft. 9 in. centres. 

Users of a recent installation write us that they have 
found these machines quite capable of drilling §-in. 
holes through steel bars 3 in. thick in 30 seconds, while 
the makers think even this rate of drilling can be easily 
increased on larger sizes under proper conditions. 





TWIN-SCREW PASSENGER AND CARGO 
STEAMER. 

In our last issue, on e 518, we made brief refer- 
ence to ashallow-draught steamer which was launched 
on Tuesday, March 7, from the yard of Messrs. J. I. 
Thornycroft and Co., at Chiswick. This vessel has 
been built to the order of the Crown Agents for the 
Colonies, and is to be run in conjunction with the 
Trinidad Government Railways. The little vessel 
was built under the inspection uf Sir Edward Reed, and 
is an excellent example of a most useful class of boat 
of combined peaenger and cargo type, of limited 
draught ; a class which does so much useful work in 
enclosed waters in the colonies and in new countries 
elsewhere. 

In our present issue we give, on pages 532 and 533, 
illustrations of this vessel and her machinery. In 
these engravings, Fig. 1, page 532, is a profile view, 
the hull below the main deck is in section, the super- 


structure being in outside elevation ; Fig. 2 is a plan | 


of the main deck ; Fig. 3, page 533, is a cross-section 
at the engine-room bulkhead looking forward ; Fig. 4 
is a longitudinal section through the engine-room ; and 


Fig. 5 is a plan of the ongine-room. Fig. 6 is a half- 
section through the engine-room looking aft. The 


main engines are shown in Figs. 7 and 8, which are 
respectively a longitudinal elevation, one-half in sec- 
tion, and an end elevation. In Figs. 9 and 10, on 
| page 532, is illustrated the temporary work for 
| fitting the boat to steam to her destination, Fig. 9 
| being a profile view, and Fig. 10 a plan of the bow, 
| where a temporary turtle-back deck will be placed. 

| The vessel is named the Naparima, and is intended 
to run in connection with the railway between San 
| Fernando and Cedros, in the sheltered waters of the 
| Gulf of Paria. The distance from Sin Fernando to 
|Cedros point is about 40 miles. The length of the 
| boat is 140 ft. ; the width, 21 ft. ; and the depth, 6 ft. 
|Thedraught with a load of 42 tons is 3 ft. The 
| guaranteed speed at that draught is 13 knots. The 
hull is constructed throughout of galvanised mild 
| steel ; and, as will be seen by the illustrations, carries 
| a superstructure of deck-houses and a promenade-deck. 
| Above all there is an awning-deck simply for shelter 
purposes. The hull is divided by transverse bulkheads 
into seven water-tight compartments, forming respec- 
tively a fore peak, a chain-locker, crew space, fore 
cargo hold, boiler-room, engine-room, after cargo hold, 
|and after peak. Day accommodation is supplied for 
| thirty first-class passengers and 100 of the second- 
class. The officers of the boat are berthed in the 
| forward deck-house on the main deck, and in the 
| crew space there is accommodation for twelve men. 

The promenade-deck will be reserved for first-class 
mec ae The after part of the deck-house will 
orm a -refreshment department and dining-room, 
| which will be in communication with the galley 
| below by means of a lift. The fore part will be 
|devoted to ladies’ accommodation. The steering- 
| wheel and binnacle are placed right forward, as shown. 
The after deck-house on the main deck has a second- 
class refreshment department and lavatories. The 
decks are of wood, with steel beams and longitudinals. 
The forward and after holds have hatchways 6 ft. 
by 7 ft., and are served by four jib-cranes,; one on 
each side to each hold, of 1 ton capacity:' There 
is also for each hold a travelling trolley,/ with a 

ir of blocks, The trolley runs on a beam of 

-section, fitted under the promenade-deck, thus 
forming a thwartship runway. If necessary, the 
cranes can be worked by the windlass placed in 
the bows on the main deck; fairleads being pro- 
vided for the purpose. Steel partitions, forming deck- 
houses, carry the engine and boiler-rooms up to the 

romenade-deck, thus providing lofty and airy spaces 
or the machinery section. 

The vessel will be propelled by twin screws about 
3 ft. 9 in. in diameter. These work in tunnels, so that 
the tips of the blades are well above the level of the 
vessel’s bottom. When the tunnels are not full of water, 
which only happens when the vessel is standing, 
the blades naturally project above the surface. The 
action of the screws when they start revolving drives 
the water out of the tunnels in the way now well 
understood, so that the propellers work in what is 
generally described as ‘‘solid water,” although the 
tips of the blades come above the level of the water 
outside the boat. The stern is cut up aft, and there 
is a balanced single-plate rudder, as shown in Fig. 1. 

The propelling machinery consists of two sets of 
triple-expansion engines, which are generally of the 
firm’s usual design, but contain some novel features in 
detail, and a water-tube boiler. The engine cylinders 
are 9 in., 13 in., and 204 in. in diameter, with an 11-in. 
stroke. The steam pressure will be 180 lb. per 
square inch, and the revolutions 320 per minute. 
At this piston speed and steam pressure the engines 
will give off 235 indicated horse-power per set. 
The engines are economical in weight and space, but 
this end is obtained without any sacrifice of effici- 
ency. As will be seen, there are four pairs of columns. 
The high-pressure and intermediate cylinders have 
piston valves, there being slide-valves on the low-pres- 
sure cylinders. Ordinary link motion, with worm 
and quadrant reversing-gear, is fitted. An air-pump 
for each set of engines will be worked by side levers 
from the low-pressure cylinder ; the engine feed-pump 
_ being actuated by the same lever at the end, so that 
the stresses of both are in the same thwartship plane, 
|and no racking strain is thrown on the gudgeons and 
bearings. There are four main bearings, and, as will be 
| Seen by the part sectional view, Fig. 7, long journals are 
provided, three of the main bearings being 9 in. long, 
| whilst the fourth, being the forward one, is shorter. 
|The crank-pin brasses are 6 in. long, and the other 
rubbing surfaces are proportionately ample. The 
shafting and scantling generally are up to the Board of 
Trade requirements. Engines of this type made by 
Messrs. Thornycroft are designed on the principle of 
being able to exert 1 indicated horse-power for each 
revolution made per minute ; and as they can safely be 
run to 470 to 500 revolutions, they will give that 
number of power units. In the present case, however, 
the duty will be much less, as already stated. Each 
engine has its own surface condenser, of the cylindrical 
type, with an independent circulating pump of the cen- 
trifugal type. 

There is a single water-tube boiler, which has 











1450 ft. of heating surface and 40 ft. of grate area. 
Forced draught on the closed stokehold principle wil! 
be used, the fan being in the boiler-room, whilst 
the engine to drive it is in the engine-room, the shaft 
connecting the two passing through the bulkhead. 

The general arrangement of the engine-room is 
shown in Figs. 3 to 6, on page 533, the positions of 
the steam steering-engine, the evaporator, which h:s 
a capacity of 3 tons per 24 hours for boiler make-up, 
the auxiliary feed-pump and the other details mentioned 
being shown. 

As already stated, the vessel is to proceed to 
Trinidad under her own steam ; and in order that she 
may accomplish the voyage across the Atlantic to our 
possession on the South American coast with comfort 
and safety, in accordance with the views of the Board 
of Trade, certain temporary arrangements will be 
made. The appearance of the vessel in her ocean- 
going trim is shown in Fig. 9, on page 532. The 
wooden awning above the upper deck, and the deck- 
houses on that deck, will be removed and stowed in 
the hold below, leaving the stanchions and railing 
standing. A temporary shelter for the helmsman will 
be erected over the wheel forward, and there will be 
a temporary companion forward of the chimney. The 
space at the sides between the main deck and the 
promenade-deck will be planked in, so as to give a 
very high freeboard for all the side except at the 
bow and stern. Forward of this superstructure 
there will be fitted, extending to the bow, a steel 
cover, or turtle-back, as shown in plan in Fig. 10. The 
fore deck is shielded by steel bulwarks, as shown, 
these being a permanent part of the structure, and to 
these the turtle-back will be firmly riveted. A hand- 
rope on stanchions will run from the steersman’s 
shelter to the jack-staff, to enable the crew to get for- 
ward with safety to let go the anchors. The latter, it 
— be shahed, can be slipped by the movement of a 
ever. 

The stern of the vessel abaft the extension of the 
promenade-deck, and therefore beyond the superstruc- 
ture, will not be covered in; but there will be no open- 
ings here. Two 16-ft. lifeboats will be carried on davits 
at this part, as shown. A thwartship bulkhead will 
be fitted across the after part of the superstructure, 
so that even if the vessel were pooped, water 
would not penetrate to the interior. Access will be 
given to the vessel forward by a hinged port, shown 

neath the steering position. The raking strut here 
shown is also a part of the temporary structure, and 
will support the turtle back forward. 

Although this work has been described as ‘‘ tem- 
porary,” the expression must be taken in its literal sense, 
and not as meaning anything flimsy and inefficient. 
For instance, the steel turtle-back is made of stout 
plates, well riveted, and firmly attached to the hull, 
and the arrangements generally are of a nature to 
withstand the test of an ocean voyage. When ready 
for her trip to her destination across the Atlantic, the 
Naparima will present a somewhat unusual appear- 
ance, with awning stanchions stretching purposelessly 
aloft, and her destroyer-like turtle back forward. It 
is to be ri oy she will not meet a Russian fleet, or 
she might taken for some strange and terrible 
instrument of destruction, and be too much for the 
nerves of the admiral. As a passenger vessel she 
will be a great acquisition to Trinidad ; and doubtless 
many inhabitants of that island in the torrid zone 
will have occasion to be grateful for sea breezes enjoyed 
on her shaded decks. 








Mrininc Macuinery.—The value of the mining machi- 
nery exported from the United Kingdom in March was 
84,495/., as compared with 55,905/. in March, 1904, and 
62,2217. in March, 1903. British South Africa, British 
India, and Australasia figured in these totals for the fol- 
lowing amounts :— 


Mar., 1905. Mar., 1904. | Mar., 1903. 


£ 
26,991 
4,343 
6,894 





Colonial Group. 


£ 
30,747 
6,093 
4,020 


£ 
British South Africa 20,861 
British India a 2,830 
Australasia .. 7,845 


The regate value of the mining machinery exported 
in the fret three months of this year was 190,061/., as 
compared with 208,602/, in the corresponding period of 
1904 and 168,486/. in the corresponding period of 1993. 
The three principal Colonial groups figured in these 
totals as follows :— 





1904. 





72,892 
21,894 
16,204 


£ 
101,801 
17,623 


17,727 


£ 
62,198 
6,879 
17,623 


British South Africa 
British India oe 
Australasia .. 


It will be observed that the exports have declined upon 
the whole this year, the ae being especially notice- 


able in the case of British South Africa. At the same 
time a considerable quantity of new mining machinery 
has been ab:orbed by South Africa, and is, no doubt, 
beginning to tell upon South African gold production. 
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ARMOUR-PLATE AND PROJECTILE 
TRIALS. 


BEFORE @ large party of Japanese officers, of whom 
Captain Iwamoto was the chief, several trials were 
carried out at the Eskmeals range of Messrs. Vickers 
Sons and Maxim, Limited, on the 11th inst., to show 
the resistance qualities of the latest type of armour 
forming the belt of the Japanese Battleship No. 1, 
now building at the Naval Construction Works of the 
company at Barrow-in-Furness. 

This battleship, which embodies several important 
developments in the design, is in an advanced state of 
construction, but the launch has been delayed in 
order that the launching ceremony may be performed by 
a Japanese Princess, now on her way to this country. 
The ship will be fitted for the greater part of her 
length on the water-line with armour of approximately 
9-in. thick, tapering forward and aft to 4 in. and 24 in. 
in thickness. The whole of the armour for the ship 
has been made at the company’s River Don Works, at 
Sheffield, and two plates were selected from the belt 
by the Japanese authorities, from which standard-size 
pieces were cut for testing purposes. These were 
attacked with modern guns, firing projectiles con- 
structed by other makers under Japanese inspection, 
and made to the British Admiralty standard pattern. 

Two rounds were fired at the 8#-in. belt-plate from 
a 92-in. gun, and as these proved in every way satis- 
factory the plate was accepted. Captain Iwamoto 
then asked that a third round with an exceptionally 
high velocity should be fired, which gave an equally 
good result. 

The thin K.N.C. armour was then tried, and the re- 
sult was considered still more satisfactory ; it was 
accepted after the second round. The firm then sug- 
gested firing a third round from a 4.7-in. gun, to show 
what resistance such a plate would offer to this attack. 
A velocity of 1500 ft. per second was obtained, the 
shell being completely broken up on the face of the 
plate, no portion going through the armour. As the 
velocity thus obtained was 155 per cent. above that 
required by the De Marre formula for the perforation 
of steel, the result was considered highly satisfactory. 

After these trials, the remaining portion of the 83-in. 
plate (which was treated and hardened at the same 
time as the official test-plate) was attacked by a 9.2-in. 

un, firing a new type of uncapped shot, made by the 

Vickers China: the charge used and the striking 
velocity was practically the same as the third (high 
velocity) round fired at the official test-plate. In this 
instance the shot passed completely through the plate, 
and through a screen of sand-bags 10 ft. thick at the 
rear of the target. On being recovered it was found 
that the shot was broken off at the head, but other- 
wise it was entirely whole, and showed no signs of 
setting up. 

The details of the trials and results follow :— 

A 360-lb. plate, measuring 14 ft. (4.27 metres), was 
selected from the belt armour for trial, from which a 
piece 8 ft. (2.44 metres) square was cut to form the 
test-plate for the acceptance of the armour, backed 
with 12 in. (305 millimetres) of oak and 14-in. skin-plate 
(38 millimetres) behind that ; the remainder of the plate 
was hardened at the same time as the 8-ft. (2.44-metre) 
square plate, and was used for the trial of shot, also 
made by Messrs. Vickers Sons and Maxim, Limited. 
The plate actually measured 8# in. (222 millimetres) 
thick. The projectiles used for the trial of the 8-ft. 
(2.44-metre) square plate were those of another maker, 
made under Japanese inspection to the English Govern- 
ment standuel athens weighing 380 lb. (172.4 kilo- 
grammes), 3803 Ib. (172.7 kilogrammes), and 382 lb. 
{173.3 kilogrammes) respectively. A 9.2-in. (23.4-centi- 
metre) gun was used for the trial. 

Round 1.—The striking velocity was 1817 foot- 
ssconds (554 metre-seconds), and the striking energy 
8698 foot-tons (2694 metre-tonnes). No cracks appeared 
on the plate, very slight shelling was the reaelts and 
the actual penetration measured when the point of the 
projectile was jarred out by the second round was 
3.4 in. (87 millimetres). ' 

_Round 2.—Striking velocity, 1766 foot-seconds 
(538 metre-seconds), and striking energy 8234 foot-tons 
(2550.8 metre-tonnes). No cracks appeared on the 
plate, although the shelling was slightly more than in 
the previous round ; but the octaak penetration mea- 
sured when the point fell out after the third round 
was only 3.2 in. (82 millimetres). 

The plate was accepted on these two rounds, and it 
Was thon decided to fire a third shot with a very much 
higher velocity. The striking velocity in this instance 
was 1''55 foot-seconds (596 metre-seconds), and: the 
strikiuy ener, 10,120 foot-tons (3135 metre-tonnes). 
There were still no cracks on the plate, and the penetra- 
tion, «s far as could be measured, was only 3.5 in. 
(89 m:!limetres) ; the a of the projectile remained 
fuse in the plate. This velocity is equal to a per- 
centac« of 155.33 above that required by the De Marre 
formv\a for the perforation of steel. 


oy - sults as given above are illustrated on Fig. 1, 
e ols 
plate. 


while Fig. 2 shows the back of the same 








The next plate fired at was 100 lb. per square foot 
2,% in. full (62 millimetres), 4 ft. thick (1.22 metres) 
square, backed with 6 in. (153 millimetres) of oak, and 
l-in. (25-millimetre) skin-plate. This sample was cut 
from one of the plates forming the after-end belt- 
armour. This was a K.N.C. plate, face-hardened. 

The first round was from a 6-pounder (57-millimetre) 
gun, firing the English Government Mark IV. service 
pattern steel shell. Thestriking velocity was 1831 foot- 
8 conds (558 metre-seconds), and the striking energy 
1394 foot-tons (43.2 metre-tonnes). The indentation 
on the plate was 0.3 in. (8 millimetres), only one 
small portion of the base of the shell being recovered. 
There were no cracks on the plate, and no surface 
shelling. 

The second round was from a6-pounder (57-milli- 
metre gun), firing the same pattern shell, the strik- 
ing velocity being 1906 foot-seconds (581 metre-seconds), 
and the striking energy 151 foot-tons (46.7. metre- 
tonnes). The indentation in this case was 0.5 in. 
(13 millimetres). There was no shelling off the face 
of the plate, and no cracks. No portion of this shell 
was recovered. - The plate was then accepted. 

It was then decided to fire a third round, to show 
what resistance such a plate would offer when attacked 
with a 4.7-in. (120-millimetre) gun. An English 
Government service pattern steel A.P. shell, weighing 








_ 


Fic. 5. 8?-In. Prats Perroratep sy 9.2-In. 
JickKERS UNCAPPED SHOT. 


45 lb. (20.4 ay avyeen was used. The ctriking 
velocity was 1501 foot-seconds (457 metre-seconds), an 
the striking energy 703 foot-tons (217.7 metre-tonnes). 
The shell was completely broken up on the face 
of the plate. At the point of impact a circular disc, 
measuring about 9 in. (229 millimetres) in diameter, 
was driven back from the surface of the plate, 1.8 in. 
(46 millimetres) at the bottom and 4 in. (13 milli- 
metres) at the top ; but the upper portion of the disc 
was not detached from the plate. 

The results in connection with the 100-Ib. plate are 
shown on Fig. 3, pase 540, and the back of the same 
plate is shown on Fig. 4. 

When the trial and acceptance of the armour was 
finished, it was decided to fire the Vickers 9.2-in, 
(23.4-centimetre) A.P. uncapped shot No. 1194 at the 
other half of the 8#-in. (222 millimetres) plate (which 
was fixed on the target without any backing), with 
the same charge as was used for the third round on 
the 8-ft. (2.44-metre) square. plate. The actual 
velocity obtained was 1966 foot-seconds (599 metre- 
seconds), owing to the shot weighing 379} lb. (172 
kilogrammes) instead of 382 lb. (173.3 kilogrammes), 
as in the case uf the third round on the other plate ; 
the striking energy being 10,180 foot-tons (3153.6 
metre-tonnes). The shot completely perforated the 
plate, and through a screen of sandbags 10 ft. 
(3.05 metres) thick. It was recovered with the head 
broken off, and showed practically no sign of setting 
up. The results in this case are shown in Fig. 5, above. 








6000-I.-H.-P. ENGINES FOR THE 
MANCHESTER CORPORATION. 

THE recent extensions to the plant of the Stuart- 
street generating station of the Manchester Corpora- 
tion have consisted of the installation of a pair of 
vertical slow-speed engines, which are believed to. be 


sets are similar in all respects, each being of the triple- 
expansion type, having four cylinders, the high 
pressure being 37 in. in diameter, the intermediate 
pressure 59 in., and the two low-pressure cylinders 
each 72 in. in diameter, all with 5-ft. stroke. The 
general appearance of one of the sets is shown in the 
ge mee reproduced on Page 544, and its size may 

© judged by comparison with that of the man seen 
standing near the -plate. Each engine is designed 
to work either condensing or non-condensing, without 
any alteration to the setting of the valves. When 
condensing, it will indicate 6000 horse-power at full 
load, though it is guaranteed to carry 6500 indicated 
horse-power for two hours. When running non-con- 
densing, it will develop 5000 indicated horse-power. 
The steam-pressure is 190 lb. at the stop-valve, super- 
heated to 500 deg. Fahr., and the speed of the engines 
75 revolutions per minute. 

Three views of one of the sets are shown to scale in 
Figs. 2, 3, and 4, on our two page plate. The air and 
circulating pumps are fixed in the basement, 22 ft. 
below floor-level, and driven from: levers attached to, 
the engine crossheads. The construction of the long 
pump-rods, to render them stiff enough to work with- 
out ‘‘ dithering,” can be seen in Fig. 2. The fly-wheel, 
which forms the revolving field of the alternator. is 
built up in four pieces and- weighs complete 754 
tons without the magnets, or 112 tons when these are 
included, It is carried on an extension of the crank- 
shaft, running on bearings quite independent of those . 
of the engine. This shaft is shown in Fig. 5 on the 
two-page plate, and weighs 154 tons ; its dimensions 
are given in the illustration. Figs. 6 and 7, page 541, 
show the construction of the cylinders and framing. 
The former are all fitted with separate liners forced 
in by hydraulic pressure, The liners are thick enough 
to stand re-boring to 4 in. greater diameter, and the 
l-in, space between the liners and the cylinder casting < 
is used as a steam-jacket. The ends of the cylinders ~ 
are also steam-jacketed, and they, as well as the ¢ 
barrels, are lagged to a total depth of 5 in., the ~ 
lagging being of asbestos, with 14. in. of air. space in 
the centre. Corliss valves are used throughout ; they 
are placed in the cylinder-covers to minimise clearance 
space and ensure better drainage, and are worked by 
Dobson-Corliss trip-gear, arranged so that the cut-off 
can be adjusted for synchronising pur s and for 
regulating the load on the machine. The cut-off is, 
of course, also controlled by the main governor, 
which is of the Whitehead type, and is set to allow a 
variation of speed not exceeding 14 per cent. above or 
below the normal, between no load and full load, 
whether the engine is condensing or non-condensing, 
or a momentary fluctuation of 5 per cent. if full load 
is suddenly thrown off. An emergency governor of the 
Aspinall type is also fitted, which only comes into 
action when the speed increases by more than 6 per 
This governor shuts down the engine prea 


cent. 
under such circumstances, though the emergency valve 
may also be operated by hand, if desired, from the 


starting position. 

The high-pressure pistons are-of forged steel, and 
the rato t wire and low-pressure pistons are of cast 
iron, all fitted with Ramsbottom rings. All piston- 
rods are equal in diameter, and large enough to allow 
for turning down should it become necessary. The 
stuffing-boxes are ked with the United States 
metallic packing. Forced lubrication is supplied to 
the cylinders, main bearings, crossheads, pos con- 
necting-rod ends, and eccentrics, the cylinder oil- 
pumps being driven from the “scapes mee 
exhaust-valve lever, and all the other pumps by sepa- 
rate eccentrics fixed on the crank-shaft. eres | 
oil-boxes are fitted to the main bearings. .Cylindric 
receivers are placed between the high-pressure and 
intermediate-pressure cylinders, and also between the 
intermediate-pressure and low-pressure cylinders, the 
latter receivers being arranged for reheating the 
exhaust from the intermediate-pressure cylinders by 
means of live steam from the Lethon, which passes 
through a nest of solid-drawn steel pipes, as shown in 
Fig. 7. The framing and bed-plates of the engines are 
of very rigid construction, the latter being formed to 
act as oil-tanks, and weighing complete 85 tons each. 
The main bearings of the crank-shaft are six in number, 
all of 21 in. in diameter, and giving an aggregate 
bearing length for the crank-shaft of 13 ft. ey are 
fitted with water-jackets, and lined with white metal, 
and so designed that they can be removed by slightly 
raising the crank-shaft. The latter is in two lengths, 
coupled together. Each length weighs 31 tons, and is 
reversible, so that it can be used for either half of the 
shaft of either engine. The details of the shaft are 
shown in Fig. 8, page 541, and the setting of the 
cranks belonging to the various cylinders in Figs. 9, 10, 
and 11. - Fig..12 shows the shape of the crank-webs 
with balance weight, and Figs. 13 and 14 the details 
of the coupling of the generator shaft, and the two 
portions of the crank-shaft respectively. Special 
attention has been paid to the perfect balancing of the 
engine, and all the corresponding .working parts of 
both engines are made interchangeable. 

All wheels, levers, and handles for controlling the 





the largest at present existing in Europe. The two 
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TESTS OF ARMOUR FOR NEW JAPANESE BATTLESHIP. 
CONSTRUCTED BY MESSRS. VICKERS SONS AND MAXIM, LIMITED, RIVER DON WORKS, SHEFFIELD. 
(For Description, see Page 539.) 








Fies. 1 anp 2. Front AN» Back or 8j-In. Piate arrer Attack BY 9.2-InN. Gun. 


Fics. 3 anp 4. Front anp Back or 2yy-In. Puate arten Attack By 6-Pounper and 4.7-In, Guns. 
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6000-INDICATED-HORSE-POWER ENGINES FOR THE MANCHESTER CORPORATION. 
CONSTRUCTED BY THE WALLSEND SLIPWAY AND ENGINEERING CO., LTD., ENGINEERS, NEWCASTLE-ON-TYNE. 
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engine can be manipulated from one position on the| power hour when non-condensing. The oil consump- [seated knowledge of such engines possessed by Mr- 

r-level, but the stop-valve may be also operated | tion also was limited to 2 gallons of cylinder oil, and | Andrew Laing has been of much assistance in the de: 
from the staging above. Electrical barring gear is | the same quantity of other lubricating oil per 10,000 | sign and construction of these large Manchester sets. 
Supplied. The engines are specified to have an efficiency | kilowatt-hours. 
91 per cent., and a steam consumption of not more| The on have been built by the Wallsend Slip- | Coat 1x Natat.—The production of coal in Natal last 
saan ll lb. per indicated horse-power hour, with a| way and Engineering Company, Limited, of Newcastle- | year was 838,298 tons, a8 compared with 713,548 tons in 
+/ 1m. vacuum,’ and steam superheated to 500 deg. |on-Tyne, who, as marine-engine builders, have had 1903. The exports of coal from Natal last year were 

ahr.; and not more than 18 Ib. per indicated horse-! much experience in multiple-crank engines ; and the | 495,092 tons, as compared with 298,237 tons in 1903, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 11. 

Tue urgent requirements for structural steel have 
forced belldses to seek English markets for consider- 
able supplies. The United States Steel Corporation 
has been crowded with inquiries and orders beyond 
capacity, and they have for some time past been 
endeavouring to arrange with independent mills to 
furnish some 50,000 tons, mostly plates, for delivery 
during the next three or four months, Large orders 
have Sean placed since last week for bridge material, 
the amount of which is estimated at between 22,000 
and 25,000 tons. 

The remarkable activity in Bessemer pig has been 
still further emphasised by large orders p with 
the Bessemer Pig-Iron Association. This activity re- 
sulted in a sharp demand for foundry and forge billets, 
and for large orders from pipe and machinery manu- 
facturers, both east and west. 

Additional orders have been placed for pressed-steel 
cars, amounting in all in ten days to 3000 cars. 
The Chesapeake and Ohio Railroad has ordered 1500 
of these cars. It can be readily seen what a pressure 
this will make on the market for steel. The demand 
for steel for bridge pu has assumed somewhat 
alarming proportions, orders for the past week having 
reached 30,000 tons. The a trades are also 
calling for considerable supplies, in lots ranging from 
100 to 1000 tons. The tone of the market is excep- 
tionally strong, and orders are now being considered 
for delivery late in the year. 

April 18. 


The consumption of iron and steel breaks all pre- 
vious records. Sales of pig iron during the past week 
foot up, as far as large sales have been reported, 
150,000 tons. Most of this business was in large lots. 
The International Harvester Company finally closed 
its negotiations for 75,000 tons of northern and 
southern foundry ; the General Electric Company con- 
tracted for 18, tons. The purchases of basic iron 
figure up 50,000 tons for the week. The feeling is ex- 
tremely optimistic. 
for March, just published, gives the figures at 1,936,000 
tons of coke po anthracite iron; 35,000 tons of char- 
coaliron. There has simultaneously been a reduction of 
30,000 tons in the stock of merchant furnaces, makin 
a total of over 2,000,000 tons, which is at the rate o' 
24,000,000 tons per year. In addition to this, pur- 
chases of iron have been made abroad, and other 
purchases are in contemplation. 

The demand for structural material and the demand 
for plate iron and steel is increasing rapidly, and all 
plants are working to maximum capacity. The 
American Bridge Company booked an colar for 10,000 
tons of structural material. Railroad companies con- 
tracted for 75,000 tons of standard rails, of which 
the Philadelphia and Reading took 10,000 tons ; the 
Delaware and Hudson 7000 tons, and several other 
companies 5000 tons each. There is a rumour that 
the Republic Iron and Steel Company contemplates 
building a steel rail mill, and operating outside 
of the Steel Combination. It would be obliged to 
sell its products at less than 28 dols., but the 
only question at issue is the duration of the pre- 
sent apparently phenomenal demand. There are 
additional rumours current to-day that the United 
States Steel Corporation has din its negotiations for 
50,000 tons of steel plates to enable it to complete its 
engagements ; but the truth of this statement could 
not be had owing to the unwillingness of the proper 
authorities to give out information. There is a strong 
upward tendency in prices, but it is probable that the 
present level will maintained ; the probability 
of an advance, however, is stimulating a good many 
of the larger consumers to make arrangements for de- 
liveries of material for the rest of the year. If there 
is any advance, it will be an unofficial advance, and 
will manifest itself in the premium quotations now 
prevailing in so many branches. The demand for 
materials for building, for hardware, for vehicles, and 
for electric lighting plants, is quite heavy, and the 
press. for deliveries this side of June 30 is urgent. 
Some of the leading authorities in the steel industry 
are quietly discussing the question of general enlarge- 
ment of steel-making capacity. 








InpIAN GOLD-Min1nG.—The production of gold effected 
by companies working in Southern India amounted last 
year to 605,733 0z. The corresponding production in 
1903 was 597,786 oz., and in 1902, 513,220 oz. 


Banta Bianca.—Bahia Blanca is beginning to 
described as the Liverpool of Argentina. In 1891 the 
exports from Bahia Blanca com 2000 tons of wheat 
and 18,132 bales of wool. In 1899 the exports of wheat 
had risen to 200,000 tons, and those of wool, skins, &c., 
to 49,832 bales. In 1902 the wheat exports had further 
advanced to 270,000 tons, and those of wool, ekins, &c., 
to 52,298 bales. ‘Che exports for 1905 are expected to sho 
a large fu increase, the mole constructed at 
Blanca by the Buenos Ayres Great Southern Railway 
Compsny being now worked at almost its full capacity. 


The production of blast-furnaces | mp 


be | cent. 





NOTES FROM THE NORTH. 
. G iascow, Wednesday. 

Glasgow Pig-Iron Market.—An unexpected cha 

lace in the condition of the pig-iron market last Wednes- 
} morning. Prices of Cleveland warrants developed 
a weak tone, and not only reacted smartly, but showed 
an irregular tendency. Opening at 50s. 74d. cash, Cleve- 
land warrants dropped to 49s. 9d., bub ultimately re- 
covered to 503. 1d. Forward warrants declined 7d. to 
50s. 2d. one month. The turnover was 20,000 to 25,000 
tons, exclusive of 5000 tons of options. In the after- 
noon the market was again active, but the fluctuations 
seemed to be more marked. Cleveland warrants were 
rather stronger than in the morning, and were done at 
from 50s. 1d. to 503. 5d. cash, and from 50s. 2d. to 50s, 8d. 
one month. The business amounted to 25,000 tons. 
Standard foundry iron was quoted 47s. 7d. cash sellers. 
On Thursday forenoon the tone of the market was firm, 
and about 13,000 tons of Cleveland warrants changed 
hands, all of which was forward, there being no cash 
transactions. The business was put through at 50s. 8d. 
to 50s. 104d. one month, 50s. 44d. eight days, 503. 5d. six 
days, and from 48s. 9d. to 48s. 6d. three months. At the 
afternoon session much excitement and activity prevailed, 
and prices fluctuated sharply. Cleveland warrants opened 
at 11d. cash, jumped to 51s. 7d., eased to 51s. 6d., and 
then closed at 5is. 1d. sellers. Forward iron fluctuated 


between 503. 10d. and 51s. 3d. one month, and closed at h 


50s. 11d. sellers. A good business of 35,000 tons was put 
through. The market was closed on Friday and Monday 
for the Easter holidays, and when it opened on beer =: | 
morning the tone was strong and fairly active. Cas 

warrants were in good demand, and Cleveland iron was 
dealt in at 51s. 6d. to 51s. 4d., closing at 5ls. 64d. 
cash sellers. Forward iron dropped smartly from 
5ls. 3d. to 503. 8d. one month, closing with sellers 
at 50s. 6d., with no buyers’ closing quotation. The 
turnover was about 20,000 tons, in which amount there 
is included dealings at 5ls. 74d. twenty-four days, 
5ls. 5d. twenty-two days, and 5is. 6d. seventeen days. 
The transactions in the afternoon of Cleveland warrants 
were limited to 10,000 tons, all for cash, and rates ad- 
vanced to 5ls. 9d. The price of forward iron nominally 
declined to 50s. 14d. When the market opened to-day 
(Wednesday) the tone was easier, and prices showed a 
decline. The turnover in the morning was 10,000 tons. 
ransactions took place in Cleveland warrants at 51s. 6d. 
to 51s. 64d. cash and at 49s. 9d. one month, but most of 
the business took place at odd dates—viz., 51s. 6d. seven 
and twelve days, 51s. 7d. nine days, 51s. 5d. twenty-three 
days, and 50s. twenty-nine days. In the afternoon 
the market was irregular, and prices of Cleveland warrants 
declined 4d. to 51s. 3d. cash sellers, and 14d. to 493. 3d.fone 
month. The transactions amounted to 10,000 tons, and 
the prices were 5ls. ahd. to 51s. 34d. cash, and 5is. 5d., 
5is., 51s. 5d., and 51s. 3d. nine days. The market quota- 
tions for makers’ No. 1 iron are:—Clyde, 58s. ; Gart- 
gy Calder, and Summerlee, 58s. 6d.; Langloan, 
64s. 6d. ; Coltness, 65s. (all shipped at Glasgow); Glen- 
garnock (shipped at Ardrossan), 58s.; Shotts (shipped at 
Leith), 59s. ; and Carron (shipped at Grangemouth), 59s. 


Sulphate of Ammonia.—The sulphate of ammonia mar- 
ket continues to move only in a quiet way. Stocks, how- 
ever, are not now held so plentifully, and this has a steady- 
ing tendency on the price. The export from Leith last 
week was 49 tons. alues remain unchanged at about 
12/. 138. 9d. to 127. 153, per ton prompt, while forward 
quotations may be taken at about 7s. 6d. per ton less. 


Scotch Steel Trade.—In the Scotch steel trade the report 
is that business continues on satisfactory lines, that prices 
are well maintained, and that prospects are fairly en- 
couraging. Merchants are underselling producers by 
about 2s. 6d. a ton. 


Clyde Shipbuilding.—A dearth of new orders is now a 
very distinctive feature of the local shipbuilding trade. 
The inquiry for ‘‘ tramp ” steamers has practically ceased, 
and the fresh .inguiries are mostly for vessels of special 
type for particular trades. The majority of the ship- 
builders, however, have a goodly number of boats al y 
booked, and employment throughout the summer, at 
least, is assured.—Messrs. Scott, Greenock, are about 
to lay down the keel of another steamer for the China 
Navigation cent, in the berth vacated last week 
by the Fungtien. his will make four steamers under 
construction in the East Yard for the service of this 
important shipping firm.—At the end of last week it 
was rumoured that the Peninsular and Oriental Company 
were likely to be in the market at an early date for four 
new steamers. — A contract for other two Amazon 
steamers has been secured by Messrs. Murdoch and 
Murray, Port Glasgow, who have built an extensive fleet 
for passenger and cargo service in South American 
waters. Messrs. White and Hemphill, Greenock, will 
— one of the vessels, and the machinery for the other 
will be supplied by Messrs. Ross and Duncan, Govan. 





Tue NortH German Liorp.— This t German 
steamship company has declared a dividend at the rate of 
2 per cent. per annum for 1904, as compared with 6 
r annum distributed for 1903. The allocation 
neon depreciation and reserves for the past year was 


AGRICULTURAL Encives.—The value of the agricultural 
steam-engines exported from the United Kingdom in 
March was 78,659/., as compared with 88,4887. in March, 
1904, and 77,5137. in March, 1903. European countries 
figured in these totals for 61,662/., 61,798/., and 59,7277. 
ae. The Colonial demand showed some dulness 
in March. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Institute of Mining Engineers.—A geners! 
meeting of the members of this Institute has been held 
at Barnsley, under the presidency of Mr, T. W. H. 
Mitchell. Amongst a number of interesting papers rea: 
and discussed was one on the subject of ‘‘ Capels for 
Winding-Ropes,” by Mr. Mitchell, who stated the result: 
of the testing of several capels, which, he pointed out, 
were very disappointing, showing that the capel was th» 
weakest of an ordinary winding-rope. r. W. H 
Walker thought it was alarming to find that after a com- 
paratively short usage the rope with a load less than th: 
percentage of the breaking strain of the rope, and not 
much above the working load of it, broke through the 
capels. The advisability of testing was urged by Mr. 
Gerrard, who said that nothing could happen at the 
Sheffield Testing Works, but a great deal might take 

lace if the test was made in a pit shaft. Mr. Joseph 

legg, of the Silkstone Fall Colliery, submitted a model 
of a new safety-catch for cages, intended to prevent the 
cage from falling in the event of the winding-rope becom- 
ing detached or broken. 


Yorkshire Iron and Coal Company.—The fourth annual 
report of the Yorkshire Iron and Coal Company states 
that the operations during last year were unprofitable, 
and resulted in a trading loss of 1641/7. The coal trade 
as been unremunerative, and the result would have been 
worse but for the profits produced by the new coke-ovens. 
The directors hope that a general advancement in the iron 
trade, with profitable business, will ensue. After meeting 
all expenditure there was now an adverse balance brought 
forward of 16,4997. The company was formed in 1901, 
and the only dividend paid on the ordinary shares was 
one of 3 per cent. in 1902. 


The Iron and Steel Trades.—The Swedish iron and 
steel merchants ~~ that they are experiencing a con 
siderably improved demand, especially for the better 
classes of material. Consumers have for.some time held 
off buying and have been reducing their stocks, but now 
they have to replenish them, and are buying much more 
freely. Prices are distinctly higher than they were for 
the class of iron that is required in the production of 
crucible steel, and it is stated that had not local mer- 
chants been accumulating considerable reserves them- 
selves, they would have had difficulty in meeting the 
demand upon them. Their stocks, however, are being 
depleted, and they can ay be replenished at advanced 
prices in every case. Little is known of what reserves 
there are in the hands of Swedish makers, and there is 
doubt whether heavy orders could be promptly met. A 
great deal of the Swedish material is required in the 
manufacture of the higher classes of crucible steel, in 
which a brisk business is now being done with America, 
Germany, South Africa, and the Eastern markets. The 
houses who are in the swim are very busy, but the steel 
trade generally is quiet. 

The South Yorkshire Coal Trade.—The Easter holidays 
have been well observed at all the local collieries and at 
the | works. It was Wednesday before the colliers 
semual oath, and some not until Thursday. There was 
no inconvenience experienced, as there was no lack of 
supplies. There is still a fair demand for house coal, and 
prices are maintained. The steam-coal trade is better in 
anticipation of the export season; but coal-owners are 
acting with extreme caution in accepting contracts for 
Russia. It is known that money is very scarce, and un- 
limited credit is not likely to be gran Common coal 
continues plentiful, and prices are fairly steady. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Business was resumed to- 
day after the Easter holidays, but very few people put 
in an appearance on ’Change, and there was rw 
no business doing. Atone part of the day Middlesbrough 
warrants touched 5ls. 6d., and they closed 51s. 2d. cash 
buyers. Quotations for makers’ iron were quite nominal. 
Anybody requiring brands that could be sent into the 
warrant stores would have had to pay near warrant prices, 
and brands that were forbidden to be converted into 
warrants were reported to be unobtainable. Nominally 
No. 3 g.m.b. Cleveland pig was 49s. 6d. f.o.b. The lower 
alities were not influenced by warrant movements. 


u 
Sow forge was 44s.; mottled, 43s. 6d.; and white, 43s. 
East Coast hematite pig iron was steady on the basis of 
55s. 6d. for early delivery of Nos. 1, 2, and 3. There was 
not much doing in Spanish ore, but quotations were very 
strong, and dealers here reported that mine-owners in 


Spain were taking a firm stand. Rubio (50 per cent. 
quality) was 15s. 6d. to 15s. 9d. ex-ship Tees. 


Coal and Coke.—Fuel prices are firm. Fair enquiries 
for gas-coal continue to made. Bunker coal is 8s. to 
8s. 6d. f.0.b. for good unscreened Durhams. Household 
coal is becoming weaker as the season advances, and local 
consumption is diminishi Coking coal is strong, and 
coke is in i request, both for shipment and home use, 


_— a good deal being sent to north-west furnaces. Medium 


blast-furnace qualities are about 15s. 6d. delivered here. 


Manufactured Iron and Steel.—Producers of most de- 
scriptions of manufactured iron and steel are pretty well 
situated, having well filled order-books; several firms, 
in fact, having contracts which will keep them occupied 
for the greater part of the year. More orders are antic!- 

ted and prospects are better than for some time pa='. 

Tnder the circumstances prices naturally tend upwards, 
and advances are confidently looked for, but as yet 10 





changes have been le. Common iron bars are 
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6l. 7s. 6d.; best bars, 6/. 17s. 6d.; iron ship-plates, 
6/. 2s. 6d.; iron ship-angles, 67. 7s. 6d.; steel ship-plates, 
‘/. 17s. 6d.; steel ship-angles, 5/. 103.; steel joists, 5. 7s. 6d.; 
steel sheets (singles), 77. 5s.; steel sheets (doubles), 
7. 15s.; and heavy sections of steel rails, 5/. 5s.—all less 
the customary 24 per cent. discount, except rails, which 
are net at works. Old material is a little dearer. Heavy 
steel scrap is 53s. 6d. ; light iron scrap, 30s. ; heavy iron 
scrap, 55s. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam-coal trade has not shown any 
great activity, but there have been some inquiries 
for early shipment. The best large steam coal has made 
13s. to 133s. 3d. per ton, while secondary qualities 
have ran from lis. 6d. to 12s. 9d. per ton. The 
best ordinary household coal has been quoted at 
13s. 6d. to 14s. 6d. per ton, while secondary qualities 
have made 103. 6d. to 13s. per ton; No. 3 Rhondda large 
has been quoted at 13s, 6d. to 133. 9d. per ton. Foundry 
coke has made 17s. 6d. to 18s. per ton, and furnace coke 
16s. to 16s, 3d. per ton. As regards iron ore, Rubio and 
Almeria have ranged from 13s. 9d. to 14s, per ton, upon 
a basis of 50 per cent. of iron, charges including freight, 
insurance, &c., to Cardiff or Newport. 

Water Supply of Newport.—The water supply of New- 
port has been largely increased during recent rains by 
extra storage at the new reservoir at Wentwood. There 
are now 261,000,000 gallons impounded at Wentwood, 
and the reservoir has been found to be quite water-tight. 


Dowlais.—The output of steel rails at the Goat Mill 
has fully equalled recent returns. The largest lots have 
been rome out for foreign shipment. 


Gun-Sighting Experiments. —The 12-in. guns of the 
battleship Empress of India, in dock at vonport, are 
being re-sighted by a new process, the only other ship 
whose guns have been sighted by the same method being 
the Cornwallis. Centre-plate pieces of thin steel have 
been fitted to the muzzles and breeches of the guns, 
with centre holes about ;4; in. in diameter, and a steel 
straight-edge placed horizontally across the muzzles of the 
guns. Level bases have m fixed as far forw as 
possible in the case of the forward guns, and as far aft 
as possible on the after guns. . A telescope with an 
orifice 0.32 in. has been used to sight a bull’s-eye of 
about 2 in. in diameter on these bases from the centre 
of the gun. The bull’s-eye thus obtained is used for 
the centre sight. Fixed to the muzzle of each gun is 
a miniature target, the centres of which are obtained 
from the right and left sighting positions on each side 
of the barbette, with the assistance of the sighting 
telescope and clinograph. To obtain accurate sighting, 
the centres on the muzzle target and those on the bases 
in the forward and after positions have to be in a direct 
line. The muzzle targets are fixed on the guns by means 
of a steel band encircling the muzzle and angle-bar frame 
to receive the target. 

The Swansea Valley.—The local steel trade has been 
well employed. The demand for steel bar for tin-plate 
manufacture has continued firm and stocks have n 
reduced. 


Welsh Railways.—The revenue of the Barry Railway to 
April, this half-year, was 189,288/., as compared with 
201,304/. in the corresponding period of 1904 ; the receipts 
of the Rhymney Railway were 82,756/., as compared with 
80,637/.; and those of the Taff Vale Railway 276,590/., as 
compared with 277,5332. It will be observed that the 
results obtained this half-year have been somewhat un- 
satisfactory, but the remaining weeks of the half-year 
may put a better face upon matters. 








Ke.tiy’s Directory OF THE ENGINEERS, IRON AND 
Merat Trapes, 1905,—This work is published at the 
pice of 30s., by Kelly’s Directories, Limited, 182-4, 
ligh Holborn, W.C. It gives in its 1800 odd pages a 
very comprehensive list of the firms engaged in the 
metallurgical industries, classified first under ** Counties,’ 
“Scotland,” ‘* Wales,” ‘‘London,” and “Ireland,” and 
again collectively according to the trades, so that it 
is easy to find first the firms engaged in any distinct 
branch of industry in any one town, or all the establish- 
ments in the country in any department of work. The 
name of the publishers is at once a guarantee of accuracy 
and an assurance that this book should be as useful as it is 
meritorious. 





Important Coat Deposits.—In the Chinese province 
of Shansi, the Tai ’tsan coal basin is a marvellous feature. 
It is considered, indeed, to be the most extensive and the 
most favourably situated coal basin in the world. The 
Veins are horizontal, and run to a thickness of as much as 
16 ft. Sin. It is estimated that the basin contains 
630,000,000,000 tons of anthracite, or sufficient to provide 
for the consumption of the whole world, upon a basis of 
500,100,000 tons per annum, for a period of over 1000 years, 
This marvellous Tai ’tsan basin, however, contains only 


par: of the carboniferous wealth of Shansi, as to the west 
of tle province there are more -beds nearly as ex- 
ten-.e and favourably circumstanced. There is even a 
third basin, the formation of which dates back to the 

eruiary period. The basin, which runs in a N.N.W. 
dirtion, may, be followed for 60 miles, and its vein of 
cou! as a thickness of 20 ft. Altogether, it is calculated 
that the three carboniferous districts of Shansi are 
Capable of supplying the whole world with coal for a 
period of 2500 years. At present coal is selling in the 
nei bourhood at 1s. 4d. to 1s. 6d. per ton, and even 6d. 


or -c. per ton is sometimes not refused. 





MISCELLANEA. 


IN some experiments on the luminous efficiency of the 
carbon filament, carried out under the direction of Pro- 
fessor Mendenhall at the Wisconsin University, the 
maximum efficiency noted was 2.93 per cent.; and it 
further ones from the experiments that in ordinary 
lighting by incandescent lamps the efficiency does not 
ex some 2.6 per cent. If the filament were a perfect 
“black body,” its corresponding temperature would be 
about 2150 deg. absolute; but it is actually somewhat 
lower, as its emissivity is not the same as that of an abso- 
lutely black body. 


In a paper recently read - before the Engineers’ Society 
of Western Pennsylvania, Mr. F. S. Rice advocates the 
entire abandonment of roller-bearings for bridges, on the 
ground that, if fitted, they invariably rust up in the course 
or five or six years, and are then useless. He proposed 
to substitute instead sliding plates, such as are com- 
monly used for short spans up to 75 ft. or more, using, 
however, bronze for one’ of the ‘sliding surfaces. As 
regards the pressures permissible in such cases, it was 
stated in the discussion on the paper that a bearing 
pressure of 5000 lb. per square inch was sometimes 
allowed on the bronze centre bearings of swing-bridges. 


With a view to reducing the annoyance caused to other 
users of highways by ‘‘road hogs,” the Automobile Club 
has determined to take action on the rule of the club 
permitting the committee to’ expel any member guilty of 
inconsiderate driving. This decision of the ‘club will be 
generally welcomed by the public, since the police and 
magistrates seldom deal with offences of this kind, but 
confine their attention almost exclusively.to the setting 
of traps for the detection of merely technical breaches 
of the law, whilst the reckless. practice of driving round 
corners ata high speed, or at a dangerous, if moderate, 
pace through the streets of villages and towns, is seldom 
visited by any penalty. 

A recent article in the Street Railway Journal dealing 
with the duration of station stops notes that on the 
Central London Railway the average stop at a station is 
18 seconds, whilst on the Metropolitan line the time 
spent at the stations avera fully 37 seconds. The 
cars on the Central London line have end doors; but it 
appears that the Illinois Central Company is now using 
cars with side doors—all thé. doors, however, being 
opened or closed from the end of the car. In actual practice 
with this car the stopping time in 13 stops averaged only 
7.6 seconds. On the Boston Elevated Railroad, by the 
adoption of new cars with side and end doors controlled 
by the guards, the average length of a station stop has 
been reduced to 17.9 seconds, and the time spent at 
terminal stations to well under 1 minute. 


Admiral Sir William Kennedy, K.C.B., commodore 
of the British Motor-Boat Club, will be in command of 
a novel fleet of vessels on May 6, on the occasion of 
the opening meeting of the British Motor- Boat Club 
at Kingston-on-Thames. The fleet of motor launches 
will start on a run up and down the river about 4 p.m, 
returning to the Sun Hotel, Kingston-on-Thames, in time 
for dinner. This club is arranging races for motor-boats 
at all the important regattas round the coast, and, where 
possible, on the rivers. the occasion of the visit of 
the French Fleet to Spithead in August international 
races for motor-boats will be held; and, on the second 
day after the reliability trials in Southampton Water, 
races will be held over practically the same course as the 
one used for the trials. Races will be held in Belfast 
Lough in conjunction with the Silverstream Regatta 
Committee. Headquarters for the club have been 
arranged for at the Craven Hotel, Craven-street, Strand, 
where the club will move on May 1. 


In his presidential address to the Association of 
Managers of Sewage - Disposal Works, Mr. Baldwin 
Latham gave a brief review of the history of sewage 
treatment by intermittent filtration, which, he states, was 
first suggested by Sir Edward Frankland. Mr. Latham 
claims to have established the first purification plant 
working on this system in 1868 at the St. Ives Work- 
house, where complete suécess was attained. In 1876 
Messrs. Schloessing and Muntz, investigating the me- 
chanism of purification at the Paris sewage farm, found 
that placing some of the earth from this farm in a vessel 
and applying sewage to it, purification was effected. If, 
however, the soil in the vessel were previously chloro- 
formed, no purification took place until the influence of 
the chloroform vapour passed off. hey thus con- 
cluded that the nitrification of the sewage was due to 
a living ferment; a fact which, they stated, had been 
considered probable by Pasteur as early as 1862. These 
experiments were confirmed by Messrs. Laws and 
Gilbert, at Rothamsted. Subsequent investigation showed 
that the porous surface soils were the natural habitation 
of these nitrifying organisms, that they abounded in all 
surface soils, were in less quantity in deeper soils, and 
were quite absent in a clay subsoil. Having received an 
early copy of the report of Messrs. Schloessing and 
Muntz’s experiments, Mr. Latham took the first oppor- 
tunity of applying the facts established to the puritica- 
tion of a tannery effluent at Nantwich. This effluent 
was treated with iron and lime, and then, after being 
passed through a filter press, it was distributed over 
tilter-beds, special provision being made for the thorough 
aeration of these. In 1883 the Friern Barnet filter-beds 
were designed, and completed in 1887, and proved per- 
fectly successful; and in the next year the Massachu- 
setts State Board of Health commenced the experiments 
which have attracted such general attention’ to this 
method of sewage purification. 


In a paper read before the National Association of 





Cement-Users, by Mr. J. C. Hain, of the Chicago, Mil- 





waukee, and St. Paul Railway, the author stated that the 
only way to know whether a particular sand was or was 
not suitable for making concrete with was totest it. The 
railway =e in question operate 7000 miles of line, 
and during the pe six years have used every year between 
58,000 and 85, barrels of cement. The sand comes 
from different pits, and the problem to be determined was 
to select for any job a suitable sand, which could be 
brought to the site of operations with only a moderate 
haul. This led to the testing in the laboratory of many 
sands which were primarily considered of doubtful ‘suit- 
ability. The briquettes used were in all cases mixed in 
the porns of 1 of cement to 3 of sand, and comparisons 
were made between the results obtained with different 
proposed sands and with a standard sand. In oneicase 
the only sand available in the vicinity was a glacial deposit 
of great fineness, consisting partly of fine well-rounded 
grains of silica‘and of larger softer particles, probably 
the results of the attrition of calcareous s. ‘The 
nearest pit containing sand of less doubtful quality was 
some hundreds of. miles away, so that it was thought 
worth while to prepare briquettes with this sand. The 
result of this was that the strength compared quite favour- 
ably.with that obtained with the standard sand.’ The 
average during moyen of experiment was +75 per cent. 
that of the standard. In other cases, sands containing a 
ood deal of clay gave excellent results. In one case the 
Sone sand as removed from the face of the k was 
quite plastic, yet’ when tested against: the standard it 
proved on the 7 and 28 day tests 30 to 40 per cent. better ; 
the difference between the two diminished, however, 
with age. Other sands containing up to as much as:15 per 
cent. of clay also proved quite satisfactory. Surface soil 
and garden mould, on the other hand, give irregular re- 
sults, though the addition of 20 per cent, of such materials 
to a washed sand lowered the average. strength on tests 
extending over two years by only about'2 per cent, 








CanaDIAN Ratiwayrs.—The Canadian Pacific Railway 
Company contemplate the construction of a branch’from 
London to Sarnia. The branch will pass through the oil- 
fields’ round Petrolia. The construction of the Tenis 
Kaming and Northern Ontario Railway is making.rapid 

rogress, the rails having been laid for 30 miles’ beyond 
ior Liskeard, 





ExxcrricaL Power In New Brunswick.—A large elec- 
trical power plant is = ed to be Large | at Grand 
Falls, New Brunswick, by a syndicate of New York, 
New England, and Canadian ca; pealiata, comucieing the 
Electro-Manganese Company; Messrs. B, E. Kingman, 
New York ; F. Sayles, Providence; and others. The plans 
are said to provide for extensive electrical ferro-manga- 
nese reduction works ; pulp, paper, and saw-mills ; power 
any for the operation of international electrical trolley 
ines ; and transmission of current for lighting and manu- 
facturing along the St. John to St. John City. The 
estimated cost approaches 1,000,000. A deposit of 
10,0007. has been placed with the New Brunswick Govern- 
ment, which will be returned with interest if in five years 
the company has expended 600,000/. 


PrRSONAL.— Messrs. Princeps and Co., of Matilda- 
street, Sheffield, inform us that they have appointed 
Messrs H. Forrest Collin and Co., of 74, York-street, 
Glasgow, as sole agents in Scotland for their piston- 
rings, metallic king, steam dryers, ee and other 
specialities. —The Sewerage Committee of the Leeds City 

ouncil has decided to recommend Mr. G. A. Hart for 
the appointment of sewe engineer for Leeds: The 
salary attached to the appointment is 1000/. per annum. 
Mr. Hart has been for some time chief assistant engineer 
to the Birmingham, Tame, and Rea Drainage i 
Mr. Hart has for the last seven years been exclusively 
engaged in designing and constructing works for sewage- 
disposal and sewerage at Salford, West Hartlepool, and 
Birmingham.—The president of the Electrical Standard- 
ising and Ka gg nstitution announces that the new 
remi 66-70, uthampton-row, London, W.C., will 

completed and ready for the reception of students for 
the summer term on Monday, May 1. 








South Arrican Go.Lp-Mininc.—The combined gold 
production of the Witwatersrand district and Rhodesia in 
the first three months of this year was as follows :— 


Witwatersrand. 





Month. Rhodesia. | Total. 
' oz. oz. oz. 
January 369,258 32,631 401,789 
February .. 363,511 30,131 393,942 
March 899,823 34,927 434,750 





The corresponding production in the corresponding 
quarter of 1904 was :— 


Rhodesia. 











Month. Witwatersrand. Total. 

OZ," > oz. ~ 02 
January 288,824 19,359 308,183 
February .. 289,602 18,673 bre 
March 508,242 _ 17,756 825,908 


It will be observed that the combined production for 
March this year was 434,750 0z. To this we must add 
10 per cent. for the difference resulting from the present 
computation in fine ounces as compared with’ ordina 

ounces. » The effective production of March was sumed. 
ingly 478,225 ordinary ounces. The highest previous 
production in any one month before the war was 


459,709 ordinary ounces in August, 1899. It follows that 
March this year fairly beat the record. 


the output for 
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(For Description, see Page 539.) 
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East 19th-street. 


We beg to announce that American subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. ©. R. 
Jounson, at the offices of this journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H. Wiley, 43, East 19th-street, New York, 
and Mr. H. V. Holmes, 957-958, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are : 
For thin (foreign) paper edition, 11. 16s. 0d.; for thick (ordinary) 
paper edition, 2. 0s. 
thin and 10 dollars for thick. 


ADVERTISEMENTS. _ 
The charge for advertisements is three —- 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion carinot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside may obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be punmanibet 
Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Tuesday afternoon 
in each week. 


SUBSCRIPTIONS, HOME AND FOREIGN. 
ENGINEERING can be supplied, direct from the Publisher, 


post free, for twelve months at the following rates, payable in 
advance :— 


for the first 





For the United Kingdom ............ £1 92 
» all places abroad— 
Thin paper copies ...... ... 21 16 0 
Thick a 2L2  Sinecebaie 0 


All accounts are payable to ‘* ENGINEERING,” Limited. 
Cheques should be crossed ‘‘Union of London and Smith’s Bank, 
Limited, Charing Cross Branch.” Post-Office Orders should be 
made payable at Bedford-street, Strand, W.C. 

When Foreign Subscriptions are sent by Post-Office Orders, 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete copies 
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REINFORCED CONCRETE. 

Up to the last few years the use of concrete as 
a building material was chiefly confined to the con- 
struction of foundations, piers, reservoir dams, and 
similar purposes, in which the stresses to be met 
were almost entirely simple pressures. Indeed, 
even fifteen years ago many engineers looked 
askance on the use of concrete for arches, consider- 
ing it for this purpose much inferior to brick. 
Much of the caution shown in extending the uses 
of this valuable material doubtless arose from the 
frequency with which concrete masonry exhibited 
unsightly cracks, due largely to the material being 
allowed to get too dry whilst hardening. At the 
same time, careful examination has shown that 
cracks of the same character are common in 
masonry of all kinds, but are unnoticed, because 
they follow the regular joints of the structure; 
whereas on the smooth uniform surface of concrete 
cracks of much less significance are immediately 
visible. 

The plan of reinforcing the material with metal, 
of which several systems have been introduced 
during the last four years, has greatly extended the 
possible use of concrete; and it appears that in 
many cases a reinforced concrete bridge may com- 
pete, even in first cost, with a steel girder; whilst 
as regards upkeep, it has, of course, many advan- 
tages. Small bridge culverts of this material were 


sae | extensively used by Russian engineers in building 


the Manchurian Railway. For openings of some 
7 ft. span, flat slabs of concrete reinforced with 
rails were used, the thickness being 8} in. A 


4g | Similar system was used for spans up to 21 ft., the 
9|concrete, however, being thickened at the centre 


as the span increased, the depth at this point being 
2 ft. 6 in. for the 21-ft. span, and proportionately 
less for smaller openings. The thickness at the 
bearings was, however, the same in all cases—viz., 
The line was thrown over the spans as little 
The concrete con- 
sisted of one part cement, two sand, and five 
broken stone. The system in this case had great 
advantages, as stone for masonry was unobtain- 


553 | able, and could, moreover, only be used for arches, 


which would have necessitated the use of higher 
embankments than were required with the ferro- 
concrete used as described. Much larger spans 


559 | have, of course, been built than those mentioned. 


One of 153 ft. span, carrying four main-line tracks, 
has recently been built for the Lake Shore and 





Thacker, M. Am. Soc. C.E., states he considers the 
system feasible for spans up to 500 ft., and has 
actually got out designs fora s of 300 ft., the 
cost comparing favourably with that of a steel 
bridge. 

One great drawback to the extension of the 
system lies in the difficulty in proportioning struc- 
tures thus built in a = wale 5 rational manner. 
In the case of steel bridges, certain simple assump- 
tions as to the elasticity and strength of the mate- 
rial suffice. These assumptions are doubtless not 
absolutely exact, but are sufficiently near the truth 
for practical purposes. The elastic properties of 
concrete are, however, very different from those of 
steel ; Hooke’s law is not even approximately cor- 
rect, and, moreover, the material always takes a 
permanent set when first loaded. The true distri- 
bution of the stress and strain on a concrete beam 
is thus a much more complicated matter than it is 
in the case of a steel joist, in which it is permis- 
sible, within working limits of stress, to assume 
the accuracy of Hooke’s law. The-assumption gene- 
rally made in. the case of ferro-concréte is’ that 
plane sections of a concrete beam remain plane 
after bending. This. postulate is, of course; that 
commonly made in proportioning steel-work.; and 
in the latter case, stress being rtional to 
‘train, the usual formula for the working strength 
of beama js readily deduced. In thecase of con- 
crete, howeyety.the stress-strain curve is much more 
complex. eypttheless, M. Considére has shown 
that by iia experiments on concrete in simple 
tension and compression, and plotting the corres- 

nding stress-strain curves, it is ible to deduce 

rom thesé ‘with fair accuracy the load-deflection 
curve of a férro-concrete beam. 

This method, though logical, leads, however, to 
no simple formula for the strength; and in 
applying this method the working load of any 
particular concrete beam would have to be de- 
duced by the tedious process of scaling off the 
stress-strain curves at a number of points, and 
combining the results. A further question. arises 
as to whether this stress-strain curve should be 
the initial stress-strain of the concrete, or that 
obtained after repeated loadings. Probably the 
latter is the best to choose, but in that case it by 
no means follows that the metal reinforcement is 
free from initial stresses when the load is applied 
to the beam ; and if the metal is subject to initial 
stress, it is obvious that similar ones must exist 
in the concrete. In fact, M. Considére has shown 
that this is necessarily the case in any circum 
stances, since, if the concrete is allowed to harden 
under water, it tends to expand, and this expan- 
sion is resisted by the metal reinforcement. If, on 
the other hand, the hardening takes place in air, 
the concrete tends to contract ; and this contrac- 
tion being again resisted by the metal, a series 
of fine hair cracks are produced, which, invisible at 
low loads, are readily Jotected on the tension side 
of a heavily loaded ferro-concrete beam. 

In view of the uncertainties introduced by the 
different factors above-mentioned, it is really ques- 
tionable whether, after all, the theoretically objec« 
tionable formula of M. Hennebique is not as as 
any other. The latter all involve a preliminary 
calculation. of the position of the neutral axis, 
which varies with the percentage of metal used, and 
with the type of stress-strain curve assumed for the 
concrete ; and also with the maximum stress at any 
particular section. Thus, in a centrally loaded beam 
its position at the ends is entirely different from 
what it is at the centre. M. Hennebique, on the 
other hand, makes no attempt to locate this neutral 
axis, and simply. assumes that one-half of his 
beam resists compression, and that the stress is 
uniformly distributed over this half. The moment 
of this compression about the centre of the sec- 
tion he equates to half the. moment due to the 
load, and the other half of the moment due to the 
load he equates to the moment about the centre of 
the section of the tensile stress on the metal rein- 
forcement. The working strength of concrete in 
compression he takes as 350 lb. per square inch, and 
neglects entirely its strength in tension. The 
working tensile stress on the steel reinforcement 
he takes as 14,000 lb. per square inch. The method 
is, of course, totally illogical, yet many thousand 
cubic yards of ferro-concrete have been success- 
fully designed on these lines; and a comparison 
of the strength of ferro-concrete beams as caleu- 
lated by this formula, and by those of a more 
rational type, shows .very little difference between 


Michigan Southern Railroad, whilst Mr. Edwin |the two for a considerable range in the ratio of 
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metal to concrete. On the other hand, it must 
not be forgotten that formule, which are non- 
rational in form, are always risky when applied 
to extreme conditions. 

Concrete being as weak in shear as in tension, 
provision is also required to take the shearing 
stresses. Some American designers have to this 
end patented special forms of reinforcement bar, in 
which each main tension bar has projecting upwards 
from it ties inclined at an angle of 45 deg. These 
extend to the top of the bar and take the tensile 
stresses arising from the shear. The correspond- 
ing compressive stress at right angles to this is 
carried by the concrete. The system is doubtless 
efficient, and on large spans, where weight must be 
reduced to a minimum, it may have some advan- 
tage ; but in work of ordinary proportions it seems 
to be little superior to the Hennebique system, in 
which the necessary strengthening is provided by 
stirrups of flat iron bent into a U shape. The 
main reinforcing bars rest in these stirrups at the 
lower ends. The spacing of the stirrups depends 
upon the ‘‘ web stresses” to be taken, which can 
easily be calculated by assuming the reinforced 
beam to be a latticed girder, the lower chord of 
which is represented by the metal reinforcement, 
the upper one by the centre of the compression 
half of the beam, whilst the stirrups represent 
vertical ties, which may be taken as connected 
together at top and bottom by inclined: imaginary 
struts. The advantage of this simple method of 
reinforcing for shear lies in the possibility of 
using common rolled sections for the whole of the 
reinforcement. 

M. Hennebique constructs most of his ferro-con- 
crete work on the monolithic system, girders, piers, 
columns and floors being solidly connected together. 
It is, therefore, necessary to provide for the re- 
versed bending moments over the points of support, 
which is done by bending up half of the total 
reinforcement bars, so that the ends of the span 
are close to the upper surface of the beam, and 
thus in a position to take the heavy tensile 
stresses which ensue at these points when the 
monolithic system of construction is followed. The 
exact calculation of the reactions and bending 
moments here is impracticable, if not actually 
impossible ; and those engineers who attach much 
importance to having all structures statically deter- 
minate will doubtless object to the plan, but 
experience shows that the advantages gained are 
very considerable. The structure then resists as a 
unit, and in particular its rigidity is marvellous. 

Some comparative tests on this point, made by 
the Orleans Railway Company, showed that with 
a ferro-concrete floor subjected to blows four times 
as heavy as were applied to an equivalent floor 
constructed of brick arches on steel joists, the 
deflection was only one-seventh as great. 

The extreme rigidity attainable with the mono- 
lithic system of construction was also very evident 
in the case of the large Hennebique bridge at 
Purfleet, illustrated in our issue of October 28 last. 
Since a structure fails by strain rather than by 
stress, the small deformations noted with ferro- 
concrete are evidence that as an average the mate- 
rial is relatively little tried by the loads carried. 
It must, however, be admitted that this low average 
strain is quite compatible with extremely severe 
strains at particular points; but it is, of course, 
the business of the designer, by suitably disposing 
his material, to avoid these possible local abnor- 
malities. 

Occasionally doubts have been expressed as to 
whether the metallic reinforcement may not suffer 
from corrosion as time goes on. This would be 
extremely dangerous if it occurred, since the metal 
being out of sight, its loss of strength might remain 
undetected until, some day, the structure might fail 
under its ordinary working load. Fortunately, 
much evidence is available to the effect that steel 
or iron thoroughly embedded in concrete are per- 
manently protected from rust. Our American 
friends, indeed, are so positive on this point that 
they have recently constructed a number of reser- 
voir dams in ferro-concrete. In some cases these 
have been arched, but in others they have been 
straight. The cross-section in the latter case is 
generally a hollow triangle, the sides of which are 
connected together by diaphragm walls from point 
to point. The dam is also anchored to its site, 
though generally the weight provided is sufficient 
to make the structure safe against over-turning, 
 aracy apart from the help received from the anchor- 





Progress in the use of reinforced concrete has 
been somewhat slow in this country. Our railway 
engineers, in view of their enormous responsi- 
bilities, have not unnaturally hesitated to adopt a 
material in which it was impossible to calculate the 
strength with accuracy, and of which experience as 
to its reliability was very recent. In our cities, 
moreover, its use has, quite apart from this, been 
restricted by the inelastic nature of our building 
regulations, which have been drawn up on the 
assumption that finality had been reached in the 
matter of building construction. Hence per- 
mission to erect warehouses and factories in 
ferro-concrete has always been difficult—and often 
impossible—to obtain, though experience has 
shown that the new material is most excellent 
as a fire-resister. At the great Baltimore fire .it 
was found that the concrete exposed to the flames 
was seldom damaged to a greater depth than $ in., 
though projecting corners suffered somewhat more, 
being rounded off by the flames to a radius of about 
2in., pointing to the advisability of constructing 
the concrete with well-rounded corners in the first 
instance. The only reasonable grounds of objec- 
tion to any proposed system of building construc- 
tion are its dangers from a structural, sanitary, or 
fire-risk point of view; and if our municipalities 
continue to reject systems satisfying all these 
conditions, Parliament may find it necessary to 
intervene in the interests of the community at large. 





THE COTTON INDUSTRY OF THE 
FAR EAST. 

Tue report on the cotton mills of China by Mr. 
J. W. Jamieson, British Commercial Attaché in 
China, which has recently been issued by the Foreign 
Office, will no doubt be carefully studied by all 
who are interested in the cotton industry or in the 
manufacture of machinery used in it, as it not only 
shows what progress has been made in the intro- 
duction of Western methods of cotton-spinning, 
but also gives some idea of the prospects of its 
development in the future, and, consequently, 
of its relation to the production in this 
country. It must, however, always be remem- 
bered that the spinning of cotton into yarn, 
and the weaving of that yarn into cloth, are 
industries which, while not anterior to the manipu- 
lation of silk and of hemp fibres, have existed in 
China for overa thousand years. Carried on practi- 
cally throughout the whole empire, their great centre 
has for centuries been the country where cotton is 
grown to the best advantage—that is to say, the 
seaboard round the mouth of the Yangtzu and the 
Hangchow Bay, and the level plains of the pro- 
vinces of Hupei ; and it is there where have been 
established the various mills for treating raw 
cotton by means of steam-driven machinery. The 
initial experiment on modern lines was made 
in 1891, when a_ semi- official Chinese syndi- 
cate started at Shanghai the Chinese Cotton 
Cloth Mill and the Chinese Spinning Company. Its 
originators, amongst whom the then Superintendent 
of Northern Trade, His Excellency Li Hung Chang, 
was said to be included, claimed for themselves a 
quassi-monopoly, and prohibited outsiders who 
were not prepared to pay a fixed royalty for the 
privilege of engaging in similar undertakings. 
Although certain Chinese accepted this onerous 
condition, foreigners resented it as an undue inter- 
ference with their treaty rights, and it was only 
when Japan in 1895, after her war with China, 
inserted in the Treaty of Shimonoseki an article 
providing for the freedom of Japanese subjects 
to engage in all kinds of manufacturing in- 
dustries in the open ports of China, and per- 
mitting them to import machinery for such pur- 
poses, that outsiders were afforded an opportunity 
of exploiting the rich field for commercial develop- 
ment thereby thrown open. Accordingly, so soon 
as tho Japanese treaty came into force, no time 
was lost in turning this particular clause to account, 
and the erection of no less than eleven mills— 
Chinese and foreign—was taken in hand. At that 
time the pioneer mill, which was burnt to the 


ground in October, 1893, but subsequently rebuilt, | po 


and other Chinese-owned mills were together work- 
ing some 120,000 spindles and 850 looms. Since 
then little inclination towards expansion has been 
displayed, and the annexed table, believed to be 
ey accurate, gives particulars of all 
mills running in 1904, and of such extensions as 
are contemplated in the near future. : 

Mr. Jamieson gives a sketch of the history of 





Cotton Mills in China. 


Number Number 
of of 
Spindles. Looms. 

1. Hong Kong Cotton-Spinning,| 
Weaving, and Dyeing Com- 
pany, Limited .. oa ..| Hong-Kong 
2. E-wo Cotton-Spinning and 
Weaving Company, Limited. . 
3. International Cotton Manu- 
facturing Company, Limited) 
4: Sey-Chee Cotton - Spinning} 
Company, Limited .. te, 
5. Laou -_ ew Cansei 
ning an eaving Company,| 
Limited .. oa root 
6. Shanghai Cotton - Spinning 
Company, Limited .. ee 
7. Hua Sheng Cheong Cotton, 
Cloth, and Yarn Company .. 
74. Ta Sheng Cheong Cotton, 
Cloth, and Yarn Company .. 
8. Hupei Cotton-Spinning Co. 
8a. Hupei Cloth-Weaving Co... 
9. Yu-YuanCotton-Spinning Co.) Shanghai 
10. TaSheng Cotton-Spinning Co. T’ungchou 
10a.* Branch of No. 10 .. ..| Island of 
Ch’ung- 
ming 
Soochow 
Hangchow 


Name. Situated at 





55,000 
50,000 
40,000 
40,000 


Shanghai 
Ditto 
Ditto 


Ditto 

Ditto 

Ditto 
Shanghai 


Wuch’ang 
Ditto 


32,000 
20,000 
63,000 


23,000 
80,000 
ae 1000 
42,000 
40,400 
15,000 


18,200 


11. Su-lun Cotton-Spinning Co. 
18,000 


12. T’ung-i Cotton-Spinning Co. 
13. T’ung - chiu- yiian Cotton- 
—— Company .. ... Ningpo 
14. T’ung-hui-kung Cotton-Spin-| Hsiao-shan 
mpany .. ia ..| (Shaohsing 


Prefecture) 
15. Chinese New Cotton-Spinning 
Company ae ae e 
16. Yehch’in Cotton-Spinning Co. | 


17,048 
16,C00 
ning 


15,000 
10,000 
25,000 


Shanghai 
Wuhsi 


17.* Chi-t’ai Cotton-Spinning el Taits'ang 


Total .. ee ee Se 619,648 2°50 


* Proposed new installations. 


each of these undertakings, and some details of 
their financial arrangements; but for these we must 
refer our readers to the report. 

In the report of the China Mission of the 
Blackburn Chamber of Commerce, which visited 
Shanghai when mills under foreign management 
were in their infancy, will be found certain 
speculations with regard to their future, and to 
the manner in which they are likely to affect 
imports from abroad. One of the conclusions 
at which the members of the commission 
arrived was that while the new mills could 
not be considered as directly competing with 
the productions of the United Kingdom, so 
favourable were the surrounding circumstances 
and conditions to the expansion of trade that 
Lancashire must eventually suffer serious in- 
direct loss. As experience has demonstrated 
that, in the majority of cases, cotton-mills in 
China have, from a financial point of view, far 
from fulfilled expectations, there is small likelihood 
of additional capital being embarked therein until 
some means of making them pay shall have been 
discovered ; and the part they have hitherto played 
in the displacement of cloth by yarn—at present 
so noticeable—is insignificant when compared with 
the influence of other contributing factors. The 
Chinese are extremely conservative in all their 
national customs, and changes are very slow. 
Spinning and weaving of cotton are in China 
entirely entrusted to women (silk, on the other 
hand, being woven by men), and the finer and 
more even thread of machine-spun yarn, as com- 
pared with home-spun yarn, is doubtless a strong 
recommendation in its favour. Ample supplies of 
cheap and good yarn having relieved the female 

opulation from the necessity of spinning, they 
iors all the more leisure to devote to weaving, 
and as their hands are not allowed to remain idle 
for long, it stands to reason that their capacity for 
producing cloth is largely increased. oy 

When account is taken of the large quantities 
of yarn which China annually imports from abroad 
—a not inconsiderable proportion thereof being 
spun from her own cotton—of the excellent quality 
of her home-grown fibre, and of the natural apti- 
tude for spinning which her people possess, it 1s, 
indeed, surprising to find how unremunerative 
cotton-spinning by machinery has, in that country, 
proved to be. China’s imports of cotton yarn since 
1898—the year in which the increased spindle- 
wer first commenced running—are given in the 
table on the next page. : 

Japanese yarn first appeared in the customs 
statistics in 1894, with an import of 4,147,200 lb., 
and China has since been, and must continue to 
be, the dumping-ground for whatever quantities 
of yarn the Japanese mills produce in excess of 
the home consumption. Japanese cotton being 0! 
inferior quality, having a short coarse staple, and 
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Imports oF Cotton YARN INTO CHINA. 





1898. 
Ib. | Ib. 
British 9,145,333 7,827,100 | 
Indian 186,657,333 254,190,100 | 
Japanese .. 64,699,200 103,960,000 
Hong Kong oe “ 
Tonkinese . . ‘ a 
Total 260,51 ,866 365,977,200 


| 
' 


very little of it being grown, supplies of raw ma- 
terial have to be derived from China. These are 
then mixed with Indian cotton and return in the 
form of yarn, principally 16’s. Mr. Jamieson 
remarks that ‘‘in the matter of climate and 
labour Japan enjoys no advantages over China, 
and as China’s cotton grows at the doors of her 
mills, it is difficult to see why she should rely 
to so great an extent on Japanese assistance.” No 
doubt the chief explanation is to be found in the 
better organisation and management of the Japanese 
mills and the greater efficiency of the labour. As 
regards India a rough calculation of the cost of coal 
per spindle would seem to give China a gain of 5 to 
6 per cent.; and, speaking generally, the climate is 
more suitable for spinning than the Indian climate. 
China’s chief disadvantage, as compared with India, 
is the cost of labour, which, striking an average 
between the wages paid at Bombay and in Southern 
India, would appear to be 8 per cent. against 
China. The longer period during which it has 
been at work may also have imparted a certain 
amount of hereditary efficiency to Indian labour, 
as yet lacking in the case of Chinese labour. The 
main factor which, by common consent, is said to 
have adversely affected the fortunes of the Chinese 
mills has been their failure to obtain supplies of 
raw cotton at reasonable prices and in good con- 
dition. The estimates made at the time when 
foreign capital was about to embark on the new 
enterprise were founded on the belief that cotton 
would never go beyond 11.50 taels per picul, as 
for years its price had remained stationary at 
11 taels, In cherishing an expectation of this 
kind those responsible were, however, grievously 
in error, as rings and combinations on the part of 
Chinese middlemen have gradually forced up prices, 
until now cotton has to be bought at 90 per cent. 
over the figure on which the original calculations 
were based. 

Mr. Jamieson’s report contains a number of 
interesting details regarding the cotton industry ; 
and although these and the general experience of 
the cotton-mills in China are not sufficient to 
enable us to form a definite opinion regarding the 
future of the cotton industry and its relation to 
the trade of this country, we can quite safely say 
that Lancashire will be able to hold its own for 
many a day, on condition that its works are kept 
up to date as regards efficiency, and a careful 
look-out is maintained on the general economic 
conditions of the industry. 

This view is confirmed from other sources. The 
United States Minister to Siam, Mr. John Barrett, 
in a special report, seeks to show that neither China 
nor Japan will be able to supply foreign markets for 
a very long time, and he makes the following signi- 
ficant remarks :—‘‘ The advance of cost of labour 
in Japan is marked. The last twelve months have 
witnessed a greater rise than that of the preceding 
twelve years, and wages bid fair to go 50 tol 
per cent. higher in the next two years. The war, 
the enlargement of both army and navy, and the 
general demand for all classes of labour growing 
out of the country’s speedy development, are chiefly 
responsible.” A correspondent of a Manchester 
paper, who has lately made a tour of inspection of 
the cotton mills of China and Japan, also comes to 
the conclusion that the danger from competition is 
not vreat. In the Chinese mills the work is most 
Inefficient as compared with that done in Lanca- 
shire. The manager of one of the largest mills 
im Shanghai, questioned as to how Far Eastern 
cometition would affect England, replied that 
Manchester's trade was not at all threatened. 
Bombay had already captured the trade of the 
Far East in low-count yarns, and now it was 
Bombay that was likely to suffer, if anyone did, 
from Chinese spinning. Although Japan has made 
remarkable progress in cotton-spinning in recent 
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years, the correspondent above-mentioned does not 
seem to have been impressed with the quality of the 
organisation and the condition in which the machi- 
nery was kept. Everywhere there was a lack of pre- 
cision, organisation, and intelligent interest which 
is the outcome of generations of training in Lan- 
cashire mills. Managers, both in China and Japan, 
agreed that, owing to the social habits of the 
people, it was most difficult to keep their hands 
until they had acquired a tithe of the knowledge 
and skill necessary to first-class work. Women 
are still in the minority, and, as a rule, they 
only work in the mills for a few years, and then 
they get married and give up the work. The con- 
clusion arrived at is, that the day when Japanese 
|and Chinese cotton operatives will equal in ‘‘ tech- 
| nical skill ” those of Lancashire is very far distant, 
| irrespective of the question of climate, which has 
been so strong a factor in limiting successful 
| spinning to certain localities in England. 











TUBE RAILWAYS AND THE LAW 
OF SUPPORT. 

THE case of Stockton and Others v. The Great 
Northern and City Railway Company, which 
came before Mr. Justice Lawrance and a special 
jury on March 10, raised certain questions of con- 
siderable importance to tube railway companies in 
their relationship with landowners under whose 
premises tubes are driven. The question in the 
case was whether any, and, if so, what compensa- 
tion was payable by the defendants for damage 


alleged to have been caused to certain premises 
by reason of the construction and a of the 
defendants’ tube railway. It is obvious, of course, 


that if a man’s house is undermined or let down 
by somebody else’s operations under or near his 
land, he can claim damages. The question is, How 
far can he claim damages from a tube-railway com- 
pany who are exercising their statutory powers. 

The facts of the case may be shortly stated. A 
house known as No. 20, Highbury-crescent was let 
to a Mr. Brien in 1895, under a twenty-eight years’ 
lease, which placed a serious liability on Mr. Brien 
to keep the premises in repair. He spent 11001. in 
putting it into decorativerepair. The plaintiff was 
one of Mr. Brien’s executors. 

The defendant company’s railway was authorised 
in 1892. By Section 2(a) of their Act :—‘‘The tunnels 
of which the railway consists (including those for 
the stations) and all tunnels, whether temporary 
or permanent, shall be constructed by means of steel 
or other sufficient metal shields driven forward or 
onward by hydraulic pressure, as the work pro- 
ceeds, such shields being of sufficient length to 
protect the whole of the soil for a reasonable dis- 
tance both in front of and behind the working 
faces. All such tunnels shall be lined throughout 
with iron or other sufficient metal plates properly 
By the Great Northern and 
City Railways'Amending Act, 1897, Section 8 (2) :— 
‘“‘The iron casings of such tunnels shall be 
properly grouted with cement, and the upper 
part shall remain permanently cased with iron ; 
but in the solid cote clay the lower por- 
tions of the iron case of the tunnels may be 
removable in short lengths, brickwork in cement of 
sufficient strength being substituted. Any part of 
the tunnel so constructed shall be constructed to 
the reasonable satisfaction and subject to the 
approval of the chief engineer of the London 
County Council, or the Corporation of the City of 
London, as the case may require, which approval 
shall be obtained before the iron casing is re- 
moved.” At the end of 1900 the tube had been 
constructed as far as the plaintiff's house. When 
the tube wasin position, thedefendants, inaccordance 
with their powers, took away the lower part of the 
iron of the tube. It was alleged that in consequence 





of this, cracks began to appear in the walls of the 
plaintiff's house. These commenced in 1901. In 
1903 a cornice fell, and the billiard table had to be 
removed owing to the floor becoming uneven. In 
January, 1904, the back wall of the house became 
cracked from top to bottom. In the event actual 
damaged was occasioned which cost 11111., while 
the rental of the house was reduced from 1201. to 
901. Witnesses called on the part of the defendants 
stated that the places alleged to have been affected 
by the tube were affected before the tube went there 
at all. The maximum surface without support at the 
face of the shield was 7 ft. by 4 ft. 6 in. e cutting 
edge of the shield which was forced forward by pneu- 
matic jacks supported the clay. Tests had been 
made, and there was no movement on the exposed 
surface of the clay. There was no difficulty in setting 
the brickwork at the bottcm ef the tube, and that 
showed there was no movement. It was also 
alleged that the house contained indications of old 
faults and cracks, and that the movement was due 
to the treacherous nature of the upper clay, and 
not to the tube, which was driven in the lower 
London clay. In the event the jury found for the 
plaintiffs, assessing the damages at 20001. 

The inference which appears to be capable ‘of 
deduction from this case seems to be that by 
taking power in 1897 to substitute brickwork for 
metal tubing, the defendant company increased the 
risk of their workings. Suppose the tube had been 
allowed to remain in position under the plaintiff's 
premises, it is difficult to conceive how any percepti- 
ble subsidence could be caused. Bearing their liabili- 
ties in mind, the promoters of tube railways will do 
well to consider whether it is really worth while to 
substitute brickwork for tubing. These liabilities 
are usually defined in some such clause as the 
following, which was inserted in Bills which sought 
power to authorise tube railways for the first 
time :— 

** 1, In addition to the provisions of the Acts 
incorporated herewith, with respect to compensa- 
tion for lands taken or injuriously affected, the 
company shall make compensation to the owner, 
lessee, and occupier of any land, house, or building 
which shall be injuriously affected by reason of 
the working of the railway where constructed 
in tunnel (including the working of lifts and 
any other works in connection with the said 
railway), notwithstanding that no part of the 
property of such owner, lessee, or occupier is 
taken by the company. Provided that all claims 
for compensation under this section shall be made 
within two years from the date of the opening of 
such railway for public traffic, and shall be settled 
by a single arbitrator under, and subject to the 
provisions of, the Arbitration Act, 1889 ; save that 
where the parties do not concur in the ang 
of an arbitrator the Board of Trade shall have the 
powers of the court or judge under Section 5 of the 
said Act. 

**?. An arbitrator under this section may, with 
the consent of all parties concerned, hear 
together any class or group of claims under this 
section.” 

This case emphasises a distinction which has long 
been recognised ,in connection with the liabilities of 
railway companies. It was declared in 1869 that 
an action will not lie for damage necessarily 
resulting from the exercise of the powers of an Act 
of Parliament in a case for which no provision as to 
compensation or liability is made. Such damage 
is what the law terms damnum absque injuria. 
No such provision is made by the Lands Clauses 
Consolidation and Railways Clauses Consolida- 
tion Acts in regard to the detriment to neigh- 
bouring houses by the vibration caused, not 
immediately by the construction of the works, 
but by the running of trains upon the railway. 
So it was decided by the House of Lords. But 
the case is different where compensation is 
claimed by a landowner under the 63rd section of 
the Lands Clauses Consolidation Act, 1845. His 
right to full compensation ‘‘ by the exercise of the 
powers ” of the Act has been literally construed, 
and has been decided by the highest authority to 
include everything arising out of the user, as well 
as out of the construction of the line. As an 
illustration, we may mention the case of Cowper- 
Essex v. Local Board of Acton (14 A.C., 153). 
This case arose out of a notice by the Local Board 
to take, under their compulsory powers, certain 
land of the appellants for the pu of sewage 
works. In assessing compensation, the jury 





gave a verdict for the value of the land taken, 
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and a further sum for damage sustained or to be 
sustained by injuriously affecting the appellants’ 
other lands by the exercise of the statutory 
powers, and they took into consideration the pro- 
spective damage by the use of the sewage works, 
as to which the evidence was that although they 
might possibly be conducted so as not to create 
an actionable nuisance, their existence would de- 
preciate the value of the land for building pur- 
poses. The House of Lords, reversing the decision 
of the Court of Appeal, affirmed the judgment of 
the Court of first instance, giving full effect to the 
verdict. 

In the case under review it was said to be a ques- 
tion of law whether the company had merely 
acquired an easement of the land underneath the 

laintiff’s premises, or had actually taken it over. 
Mewover this point ‘may be decided, it seems to be 
clear that in accordance with the decisions which we 
have considered, the company are liable for the 
consequences of letting down the surface. 








SOUTH AMERICAN RAILWAY 
* PROJECTS. 

Tue prosperity which the Argentine Republic 
has enjoyed for two or three years past is having 
the result of stimulating the construction of rail- 
ways in the country. Some years ago a number of 
concessions for narrow-gauge railways were granted 
by the provincial government of Buenos Ayres to 
local and other promoters, but none of the schemes 
was carried out, owing to the inability of the con- 
cessionnaires to obtain the requisite capital. These 
concessions as they expired were not renewed by 
the Government ; and the authorities, who are de- 
sirous of developing the transport facilities in the 
province, are now negotiating with the Buenos 
Ayres Great Southern Railway Company and some 
of the other big railways to construct the desired 
lines.as part of their systems, the idea being 
that each company shall construct and work 
the new lines which will run through those 
districts that lie within its particular sphere of 
influence. Several meetings have been held in 
Buenos Ayres on the subject, and a decision on the 
point may be reached at any moment. ‘Provided 
the terms are not too onerous, the scheme will un- 
doubtedly prove beneficial to the big railways, as 
it will practically give each company a monopoly 
in its district. neerning another new under- 
taking we heard some little time ago. This is to 
be called the Buenos Ayres South-Western Rail- 
way, and it will run from Chacabuco, a point on the 
Buenos Ayres and Pacific Railway, through Sar- 
ganto Cabral to the southern part of the province 
of San Luis—a total length of 500 kilometres, or 
about 310 miles. As to the territory through which 
the new railway will run, and the revenue prospects 
of the company, the engineers have reported that it 
‘*igs admirably adapted for the cultivation of 
cereals, linseed, and other agricultural produce, 
for the growth of alfalfa, and for stock-raising. 
Much of the land is of excellent quality, the 
water-level is near the surface, and the water 
generally pure. From an independent estimate of 
traffic made in Buenos Ayres a gross annual revenue 
of 275,0001. may reasonably be expected within five 
years from the opening for traflic of the whole length 
of the railway.” The new line will compete with 
certain parts of the Buenos Ayres Western Rail- 
way, but the concession for its construction has 
been granted. A concession has also been taken 
up for a network of narrow-gauge lines between 
Buenos Ayres, La Plata Port, Bahia Blanca, and 
a point on the River Parana in the province of 
Buenos Ayres, with branches to the south and 
west. Itis stated that a syndicate has bought the 
concession, and will spend 2,000,000/. in construct- 
ing and working the lines. It is understood that 
work will be commenced immediately. While new 
lines are being, or are about tobe, constructed, the 
existing railways are going ahead. The Buenos 
Ayres Great Southern Railway is now relaying its 
line with heavy 100-lb. rails from Azul to Canuelas. 
When this is completed, the carrying capacity 
will be considerably increased, as the track 
will be heavy enough, and suited for the new 
40-ton cars which have been expressly made 
in England, and are now being placed in com- 
mission to meet the great grain harvest. Improve- 
ments costing many thousand pounds are being 
made at Constitucion, the terminus of the road, 
including the moving of a steel bridge over the 
Riachuelo, ‘some 20 metres from the present loca- 





tion. These alterations are for the purpose of 
doing away with grade crossings at Constitucion. 
In other parts of South and Central America 
there are evidences of activity in the construction 
of railways. At a meeting of the Permanent 
Committee, held in Washington lately, in con- 
nection with the Pan - American Railway, Mr. 
Pepper reported an unusual condition of activity 
in railroad construction in the various Latin- 
American countries, particularly with reference to 
the links of the inter-continental trunk line. From 
Mexico it is learned that the line from the Isthmus 
of Tehuantepec to the Guatemala frontier is pro- 
ceeding in accordance with the-terms- of the 
concession granted. .In Central America several 
inter-oceanic lines are being completed so as to form 
a through connection, and the result of these enter- 
prises is to stimulate the north and south links. 
The extension of the Argentine railroads north 
into Bolivia is going on under the direction of the 
Bolivian Government. By aspecial Act the Bolivian 
Congress has dedicated the 10,000,000 dols. received 
from Brazil as territorial indemnity to railroad con- 
struction, and further railway building in Bolivia is 
assured by a recent arrangement with the Chilian 
Government. In Chili the tunnel under the Andes, 
which will provide through railway connection from 
Buenos Ayres to Valparaiso, is under construction, 
and material is being shipped from the United 
States. Important work in connection with rail- 
way building is being done by the Government 
in Peru; and this work is being supplemented 
by that of private capital. In Ecuador work 
on the railroad from Guayaquil to Quito is pro- 


ceeding in accordance with the terms of the|. 


Government concession. The improvements which 
the Mexican Government is making at Coatzacoalcos 
and Salina Cruz, the Atlantic and Pacific terminals 
respectively of the Tehuantepec Railway, are 
designed to preserve for this line a large share of 


‘the trade of the Isthmus, even when the Panama 


Canal shall have been completed. The improve- 
ments are being carried out by Messrs. S. Pearson 
and Son, of London, and include dredging, dock 
building, &c., at a total estimated cost of 70,000,000 
dols. (Mexican). The improvements will take 
about three years to complete. A little further 
south a railway from Pimienta, the present termi- 
nus of the Honduras Inter-Oceanic Railway, to 
Lake Yojoa, is planned. The water transportation 
of the lake will economise 24 miles of railway con- 
struction in its course to the Pacific. The route 
will be from the southern end of the lake, through 
the valley of Sehuatepec, to the frontier of the 
Republic of Salvador, and thence to the coast. It 
need scarcely be said that no English money will 
be available for the project. American capitalists 
talk of applying for a concession from the Honduras 
and Salvador Governments to construct an electric 
railroad from the town of Cheloma, behind the foot- 
hills, and running to the little village of Chemelicon, 
thence to Santa Rosa, and through the Republic 
of Salvador to the Bay of Fonseca. Another Sal- 
vador road, the route for which has been surveyed, 
will connect the port of La Union, on the Pacific, 
with San Salvador, by way of San Miguel. A 
survey will soon be made to determine the route 
for a railway from Santa Ana to a point on the 
Guatemala Northern Railroad, which has its ter- 
minus at Puerto Barrios, on the Atlantic Coast. 
Meantime the Government is said to be working 
steadily in extending the railroad planned to con- 
nect Puerto Cortez, on the Atlantic, with Teguci- 
galpa, the capital. The road is now in operation 
as far as Pimienta. The franchise to construct the 
railroad was forfeited by the Honduras syndicate, 
an American corporation ; they having failed to 
build the mileage called for within a certain period. 

There is no railroad from Tegucigalpa to the 
Pacific; but there has been recently completed a 
first-class wagon road from the capital to San 
Lorenzo, a port near La Brea. The road is 20 metres 
wide, with a maximum grade of 6 per cent., and is 
96 miles long. It is proposed to try experiments 
with large freight automobiles to convey goods from 
San Lorenzo to Tegucigalpa. Mr. Salvador Uor- 
dova, the Consul-General for Honduras at New 
York, is also of the opinion that a trolley line for 
freight and passengers could be profitably operated 
for the entire length of the road. There is ample 
water-power near the nee he thinks, to furnish 
electricity to operate the line, if storage supply sta- 
tions are erected along the route. The electric-light 
plant and other industries in Tegucigalpa are at 
present operated by water-power. Now that the 





United States Government has taken a hand in 
preserving order in San Domingo, it is probable 
that important developments may be expected. The 
principal project so far developed has to do with 
the building of a railroad from Manzanillo Bay to 
San Jose de las Maras and the interior, some 50 
miles. The engineers. estimate that the road 
will cost about 5000/1. per mile. In order to 
aid in the early construction of the railroad the 
Government will admit free of duty all the 
equipment required in building and operating 
the road, and also all the machinery needed 
in turning out the timber products. Manzanillo 
Bay is one of .the- most important harbours in 
San Domingo, the depth of water being from 
5 to 45 fathoms, and the entrance is large enough 
to admit the largest vessel afloat. 








NOTES. 

ComMPouNnpvs OF CARBON AND SILicon with Metats. 

By heating together finely-divided iron and lamp- 
black in the electric furnace, carbon-iron alloys 
containing up to 4.96 per cent. of carbon have been 
prepared by Hempel. With cobalt, products con- 
taining up to 8.45 per cent., and with nickel up to 
6.25 per cent., of carbon were obtained. In the 
case of iron and cobalt, the greater part of the 
carbon in the cooled product is chemically com- 
bined ; but in the case of nickel, nearly the whole 
of the carbon in the final product is present as 
graphite :— 

Platinum can take up 1.2 per cent. of carbon, 

whereby it becomes brittle. 
Copper can take up to 0.03 per cent. of carbon. 
Silver o 0.04 es ‘ 
Gold ‘ 0.31 a 
Manganese ,, 0.47 wa 
Chromium _,, 2.23 ” 
Tungsten __i,, , 33 “s ‘a 
By fusing a mixture of the reduced metal with 
powdered silicon crystallised from zinc, silicon 
cobalt alloys containing up to-19.3 per cent. of 
silicon were obtained, the products being extremely 
hard and brittle. The corresponding nickel alloys 
contained up to 19.95 per cent. of silicon. With 
mixtures of silicon and carbon, together with 
cobalt and nickel respectively, amounts of silicon 
less than 1.4 per cent. have little influence on the 
quantity of carbon taken up; but if the silicon 
be present in excess, the amount of carbon taken 
up is less, the greater the quantity of silicon in 
the final product. Commercial zinc is stated to be 
quite free from carbon. For the determination of 
the carbon in metals, the author recommends 
Weyl’s method of dissolving the metal by the aid 
of the electric current. A piece of glass tubing is 
made, with one end in the form of a flat plate hav- 
ing a hole in the middle. The material is placed on 
this plate and the tube is immersed in dilute 
hydrochloric acid (HCl), so that about one-third 
of the material is covered. The current flows 
through a platinum wire in contact with the material 
being examined. The undissolved carbon is deter- 
mined by combustion with chromic acid by Ull- 
gren’s method. In the case of metals, such as 
platinum, the author finds that the metal is quickly 
dissolved by approximately the theoretical amount 
of aqua regia, if the mixture of metal and acid be 
heated to 130 deg. Cent. in a sealed tube. The 
undissolved carbon may then be determined by 
combustion, and any carbon dioxide formed deter- 
mined gasometrically. 


Sun-Heat AccumuLaTIon By WATER. 

Some curious observations on the accumulation 
of the sun’s heat in the salt lakes of the Szovata 
district in Hungary are recorded in a paper pre- 
sented to the Hungarian Academy of Science by 
A. Kalecsinsky in 1901. There is a salt deposit 
in this district, and several rivulets discharge 
their fresh waters into small salt lakes. The 
water of these lakes becomes, during the summer 
months, much warmer at a depth of 4 ft. or 5 ft. 
than on the surface. In the Medve Lake, which 
has an average depth of 30 ft., a temperature of 
69 deg. Cent. (156 deg. Fahr.) was, for instance, 
observed at a depth of 4 ft.; lower down the tem- 
perature decreased again. Kalecsinsky found that 
a layer of fresh water was floating on the surface of 
these lakes, and that the density of the water in- 
creased with the depth. Experiments with salt water, 
on the surface of which fresh water was spread, 
demonstrated that the sun’s heat is really caught by 
a layer of comparatively dense salt water confined 
between layers of fresh —or less salt— surface water 
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and the cold water below, into which not much 
light penetrates. These experiments have since 
been repeated in the geological institute of Buda- 
pest with wooden casks, of about 50 gallons capacity, 
containing ordinary town’s water or salt solutions 
of sodium chloride, magnesium sulphate (Epsom 
salt), sodium sulphate (Glauber salt), ammonium 
chloride, and carbonate of soda. About 120 Ib. of 
each of these salts were separately dissolved in the 
respective casks, and 4in. of fresh water were finally 
poured on the solution and renewed from time to 
time, as the fresh water evaporated. The cold 
weather of 1903 was not favourable for the experi- 
ments, which, moreover, were hardly made on a 
sufficiently large scale. But the accumulation of 
heat was confirmed. While the water from - the 
supply mains showed at the surface and at’ depths 
of 15, 40, and 75centimetres temperatures of 28 deg., 
28 deg, 25 deg., 23 deg. Cent., the soda solution 
gave temperatures of 29 deg., 32 deg., 26 deg.. 
23 dey.; the salt solution 28 deg., 31 deg., 26 deg., 
23 dey. Cent., and so on. There is thus no reason 
to assume another source of heat for the warmer 
water found at a certain depth ; both hot springs 
and chemical processes had been suggested in the 
Szovata district. It appears that such natural heat 
accumulators are not unknown in other parts of 
the world; Kalecsinsky, has been informed of 
similar lakes in Transsylyania, Roumania, Sweden, 
and also in Siberia, where several such Jakes have 


been found. Ordinary sea water is sometimes a 
few degrees warmer at the depth of a few ‘yards 
than at the surface. Commercially, however, 
the observation that salt water accumulates 
the sun heat under ‘certain conditions has 
little interest. It might be different if we could 
concentrate the sun heat in the fresh feed- 
water for boilers. This can, however, be done to a 
a xtent. Kalecsinsky poured petroleum and 
ve « 


il on the fresh water of his casks, and found 
that the water immediately under the oil became 
decidedly warm. Thus he observed, on the same 
July day to which our other figures refer, tem- 








peratures of 40, 32, 25, and 23 deg. Cent. under 
the olive oil, and on a warmer day temperatures of 
49, 30.5, 26, and 23 deg. Cent. The steep tempera- 
ture gradients a difference of 45 deg. Fahr. in 
30 in. of liquid, confined in a 50-gallon cask, are 
very striking. 


Tue Grinpinc Action In Tupe-MILLs. 

With a view to elucidating the precise manner 
in which materials are reduced to powder in an 
ordinary tube-mill, Messrs. Fried. Krupp and Co. 
recently commissioned Professor Hermann Fischer 
to make a thorough investigation of the matter at 
their Magdeburg-Buckau Works. Tube-mills, as 
is well known, consist of revolving cylinders placed 
with their axes either horizontal or slightly inclined 
to the horizontal. In the cylinder are placed a 
large number of balls, generally of steel, and about 
2} in. in diameter. The ends of the cylinder are 
so constructed that these balls cannot pass out, 
but the ground material can. The material to be 
ground is fed in at one end of the tube, and the 
cylinder being set in rotation, the balls crush the 
material, which is delivered in a fine powder at the 
other end. In the experiments first made by 
Professor Fischer a glass tube was used, but 
finally one of steel, 40 in. in diameter, was con- 
structed. The discharge end was covered with a 
rating which afforded a good view of the interior. 

he balls were of flint, 2#in. in diameter, and enough 
of them were used to fill the cylinder to nearly 
half its height. In the first place the cylinder was 
rotated, having in it nothing but the balls. When 
the speed reached 21 to 23 turns per minute, the 
balls were carried up the rising side of the drum, 
and on reaching the highest point they could attain 
simply rolled somewhat slowly down the free sur- 
face of the pile of balls. On increasing the speed 
to 32 turns per minute, however, the balls were 
flung up as they left the cylinder wall, and, de- 
scribing a free path in the air, fell on the pile below. 
This action is well represented in the annexed dia- 
gram. If the material to be ground is mixed with 





| the balls, it follows a similar path, and is crushed by 
|the impact of the freely-falling balls on the pile 
below, as ata b. Three streams of falling balls, 
represented by A B and C, could be detected, and 
| an empty space, similar to that represented at D, 
wasalso observed. With a drum of the dimensions 
| given, run at 32 turns per minute, the ball a, on 
striking the material between it and b, will have a 
velocity of about 11} ft. per second, and as the 
ball b is also moving forward at a speed of 4 ft. 





yer second, there will be a certain sliding motion 
Eebooen the two, which probably increases the efli- 
ciency of the crushing action. If the drum is run 
too quickly, the. balls simply adhere to the side of 
the drum and revolve, the grinding action then 
ceasing. Professor Fischer states that the speed of 
rotation in turns per minute should be about 


s 
. 


, where D is the diameter of the drum in metres. 





It was found during the experiments that it was 
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quite unnecessary to incline the axis of the drum. 
All that is needed is to arrange matters so that the 
ground material cannot escape at one end whilst it 
can at the other. As a matter of fact, the mill 
works perfectly well even if the discharge end is 
at a slightly higher level than the feeding end. A 
standard pattern built by Messrs. Krupp is 4 ft. in 
diameter by 16} ft. long, and rotates at 29 revolu- 
tions per minute. The body of the drum is of 
4-in. plating, and the interior is lined with hard 
cast-iron plates. The balls are of cast steel. The 
drum is mounted horizontally on hollow trunnions 
cast in one with the end plates. A hopper fitted 
with a feed-drum and a spiral conveyor is mounted 
at one end of the drum, and delivers the material 
into the drum, through the hollow trunnion. The 
material is discharged at the other end through a 
perforated screen. 








THE STEAM TRIALS OF H.M.SS. 
‘*ANTRIM ” AND “ DEVONSHIRE.” 

Two more of the armoured cruisers of the Devon- 
shire class have now passed through their trials, 
attaining in each instance very satisfactory results, 
and demonstrating that, although the legend s 
was only 22} knots, all of the vessels will attain 
23 knots, largely as the result of recent experience 
regarding the proportions of propellers. he first 
vessel tried—the Carnarvon, built by Messrs. William 
Beardmore and Co., Limited, Dalmuir, and fully 
described in our issue of March 17 last, page 341 
ante—attained a speed of 23.3 knots, with 21,322 indi- 
cated horse-power. The Antrim, built and engined 
by Messrs. John Brown and Co., Limited, of Clyde- 
bank, steamed at 23.02 knots for 21,606 indicated 
horse-power, and the Devonshire, built at Chatham, 
and engined by the Thames [ron Works Shipbuilding 
and Engineering Company, Limited, made 22.97 knots 
for just over 21,000 indicated horse-power. 

In these vessels comparative tests are being made as 
to the efficiency of propellers, and for this reason the 
speed results are interesting. We gave in our record 
of the Carnarvon trials (page 343 ante) the details of 
the ineasured mile runs, and now we give in Table I. 
the corresponding records of the measured mile runs 
by the Antrim. In practically all the vessels of the 
class the propellers are three-bladed, with a diameter 
of 15 ft. 9 in., and a normal pitch of 19 ft. 6 in. There 
is, however, a difference in the expanded surface. The 
Carnarvon, for instance, has a total blade surface of 
80 square feet, whereas in the case of the Antrim it is 
75 square feet. Probably, as a direct result of this, the 
speed of the Antrim, as shown in Table I., was 21.33 
knots, when the engines were developing 14,643 
indicated horse-power, whereas in the case of the 
Carnarvon it was 21.43 knots for 15,351 indicated 
horse-power ; so that the assumption is that at this 
= oa the larger surface propeller was not quite so 
efficient. At full power, however, although the Antrim 
indicated about horse-power in excess of the power 
developed by the Carnarvon, her speed was consider- 
ably lower. The Carnarvon, which has proved her- 
self thus far the fastest cruiser of the class, made 
23.3 knots for 21,322 indicated horse-power, while the 
Antrim for 21,606 indicated horse-power steamed at 
23.02 knots. 

TaBLe I.—Results Tere Speed Trials of 

H.M.S. “* Antrim.” 
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Another interesting fact in connection with the 
class is, as we pointed out in connection with the 
Carnarvon, the variation in the types of boilers used. 
In the first place, a considerable portion of the steam- 
generating plant is of the cylindrical boiler type ; and 
in view of the remark made by one of the speakers 
during a discussion at the recent meetings of the In- 
stitution of Naval Architects, it may be noted that 
comparative trials, in cne of the ships now fitted witha 
proportion of cylindrical and water-tube boilers, have 


TABLE II.—Sream Triats or H.M.S. “ Antrim.” 


Duration of trial. . 
Nature of trial 


Draught of water a 
Steam pressure in boilers 


in { Cylindrical boilers .. 
: ater-tube 4, in 


Air pressure 
stokeholds 


Vacuum 
Revolutions 


Mean pressure 
receivers 


aie See 
, Intermediate .. 
* | Low oe ne 


High... ~ 

Mean pressure in } Intermediate .. 

cylinders as w, forward .. 
Low, aft 

High .. o* 

Mean indicated Intermediate .. 

horse-power_ .. | Low, forward .. 


Low, aft 


<3 30 hours 30 hours 
.. One-fifth power coal con- 14,000 indicated horse- 


25 ft. Thin. 24 ft. 7h in. 25 ft. 63 in 
“-.. b. 


| 
8 hours 
Full power 
power 
Forward. | Aft. Forward. 
24 ft. 7 in. 
185 


| _- Aft. 
25 ft. 7 in. 
Ib. 


1 
| Ashpits. 


Trunks. 
i 0.65 in. 


Trunas. | 
0.98 in, 


Ashpits. 
1.77 in. i 


0.75 in. 
1€6 ,, .78 ,, 
Starbcard. 
25 in. 
142.6 
163.7 Ib. 
53.7 ,, 
we we 
81 15 ,, 
30.75 ,, 
158 ,, 
16.7 ,, 
8,321 
3,135 
2,026 


2,145 2,136 





Total indicated horse-power .. 


| ———_— 


10,627 | 10,977 
— 4 





Grand total ee oa oS a vi 

Coal consumption per indicated horse-power per hour. . 
— consumption (including auxiliary engines) per 
our .. ze a Ss ¥ Ne ~ = 
Loss of water per 1000 indicated horse-power per 24 hours 
Total loss of water “t am a i es sin 
Speed of ship (average throughout trial) . ee mi 
” (mean of four runs on measured mile) .. 


Tasie ITI.—Resvutirs or Stream Trias or 
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shown that this arrangement, proposed by the Boiler 
Committee, and now happily departed from, has in- 
volved a material reduction in the speed of some of our 
ships. One of the King Edward VIL. battleships, which 
has the combination system, was ordered to run four 
trials of eight hours’ duration in order to test the com- 
rative evaporation of the same proportion of cylin- 
rical and Babcock and Wilcox boilers. The first 
trial was with Babcock and Wilcox boilers, equal to 
one-fifth total power, and the second with cylindrical 
boilers, also equal to one-fifth of the total power. It 
was found that whereas the former gave 3759 indicated 
horse-power, the tank boilers only gave 3634 indicated 
horse-power ; the coal consumption was 1.74 lb. and 
1.8 lb. per indicated horse-power per hour respectively. 
The third trial was with all the cylindrical boilers 
working under full-power trial conditions, under an 
air pressure not exceeding 1 in. ; while the fourth 
satel Gun with an equal proportion of boilers of the 
Babcock and Wilcox type, burning an equal amount 
of coal to that used by the cylindrical boilers in the 
third trial, and run so as to attain as high a power as 
possible. The cylindrical boilers were sup , when 
the design was prepared, to be equal to two-fifths of 
the full eth os i 7200 indicated horse-power ; 
but on this special trial, when worked at an air pres- 
sure of 0.96 in., it was found that the total power got 
was only 6686 indicated horse-power, showing that they 
were deficient to the extent of nearly 10 per cent. 
The total coal burnt on the eight hours’ trial was 
100,890 Ib., equal to 1.88 lb. per indicated horse- 
power per hour. An equal proportion of Babcock 
and Wilcox boilers, working at the same power, and 
burning in the eight hours 100,498 lb. of coal, the 
air pressure in the stokehold being 0.8, gave 7510 
indicated horse-power, which was 300 more than was 
anticipated, while their coal a was only 
1.67 Ib. per indicated horse-power per hour. In other 
words, for the same coal consumption, the water-tube 
boilers gave over 12 per cent. more power, and the 
ratio of consumption to power was 0.21 Ib. less per 
unit of power per hour = 11 per cent. less than with 
the tank boilers. ; 
The boiler installation of the Antrim is a combina- 








tion of Yarrow type and cylindrical boilers. In the 


21,475 
1.79 Ib. 
18.82 tons 


14,830 
2 023 Ib. 
52.64 tons. 


forward boiler-room there are five, and in each of the 
two middle boiler-rooms six, cg boilers, 
making in all seventeen Yarrow-type boilers, having 
a grate area of 869 square feet and a heating surface 
of 49,077 square feet. The after boiler-room. contains 
six cylindrical boilers, having a grate area of 313 
square feet and a heating surface of 9366 square feet. 
Both the Yarrow type and the cylindrical boilers are 
arranged to work with Howden’s system of forced 
draught. Two Weir's feed-pumps are fitted in each 
boiler-room. In each of the three forward stoke- 
holds there is a See’s ash-ejector, and in the after 
stokehold an electrically-driven ash-hoist. The fans 
for the forced-draught system are twenty in number, 
and are driven by enclosed steam-engines worked with 
forced lubrication. The air-pressure and coal-con- 
sumption results of the Antrim trials are recorded in 
Table II., along with other details. In the high- 
power runs the evaporation per pound of coal was 
over 8 lb. From first to last everything worked most 
satisfactorily, alike as regards the boilers and their 
machinery. On the full-power trials the mean power 
was 21,604 indicated horse-power, which was 604 
indicated horse-power in excess of the guarantee ; 
while on the 30-hours’ trial, when, according to con- 
tract, the power was to average 14,000 indicated horse- 
power, the mean attained was 14,628 indicated horse- 
power, with a coal consumption of 1.95 lb. per indi- 
cated horse-power per hour, and a water consumption 
of 16.48 Ib. In the ships with Yarrow-type boilers it 
was decided that the power on this 30-hours’ trial 
should be 14,000 indicated horse-power, against 14,700 
in the ships with other types of boiler. 

In the Devonshire, the prototype of the class, the 
boilers are of the Niclausse type—fully dealt with in 
connection with the Carnarvon. After the second 
30-hours’ trial, however, the boilers of the Devonshire 
were modified, baffles being fitted in the steam drums, 
which effected a marked improvement, as is indicated 
by the reduced coal consumption on the re 
trial, and also by the reduction in loss of water during 
the trial. The vessel was designed to develop 25,000 
horse-power ; but, as is shown, she maintained 
during the eight-hours’ run a mean of 21,475 horse- 
power. The forr runs over the measured mile were 
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made at about the normal power, and the speed was 
22.97 knots. The results on all three trials are tabu- 
lated in Table IIL. ~ 

As in our article on Page 341 ante we fully described 
the main characteristics of design of ship and engines, it 
is not necessary here to do more than give the leading 
dimensions. The length between perpendiculars is 
450 ft.; the breadth, moulded, 68 ft. Gin. ; the depth, 
moulded, 38 ft. 6 in ; and the mean draught, 25 ft., at 
which the displacement is 10,850 tons. The vessels are 
fitted with four 7.5 in. and six 6-in. quick-firing guns, 
along with twenty-five smaller weapons. The engines 
are of the triple-expansion four-cylinder type, now 
almost universally adopted in cruiser work, and the 
diameters of the cylinders are :—High-pressure, 414 in. ; 
intermediate, 654 in. ; and two low-pressure, 734 in, ; 
all having a stroke of 42 in. 

The trials of the Antrim and Devonshire, as of the 
Carnarvon, were carried out under the new regulations, 
which require that the staff employed and the general 
arrangement agree exactly with the service conditions. 
All bulkhead doors were shut, and the engines were 
run with limited clearance in the bearings, and with- 
out water. The running of the machinery and the 
general results in all cases were highly satisfactory. 








RAILWAYS AND CANALS IN SWEDEN. 

Tur Swedish Government is indefatigable in its 
labours for the extension of the country’s means of 
transport and communication, and several new im- 
portant schemes are under consideration. The ex- 
tension of the North Trunk line from Morjiirv to 
Lapptriisk has been decided upon; and from the latter 
place the railway will probably be continued either 
along the coast to Haparanda, or to some more 
northerly point on the Tornea River. A vote has 
been granted for further investigation of the pro- 
jected ‘inland line:” a very big scheme, likely to 
prove of great importance as far as the opening out 
of large districts is concerned. 

The somewhat ambitious canal project—Veneru- 
Kattegat—has met with no encouragement on the 
part of the authorities; but it has still many sup- 
porters. Another canal scheme has attracted a con- 
siderable amount of attention—viz., the proposed 
canal to facilitate the southern access to Steckholm 
from the Baltic port Daloré. The present waterway 
is in some places both very shallow and roundabout ; 
and the new plan has been very well received, offer- 
ing advantages as regards time and ice-breaking, and 
more especially, perhaps, from a naval point of view. 

Animportant event in the history of Swedish canals 
is the purchase by the State of the Trollhiitta Canal, 
fora sum of 6,000,000 kr. Not only will the State 
take over the working of the canal, but it has become 
possessed of the water-power of the large Trollhitta 
Falls, which are likely to be utilised to their full 
extent. A plan has already been worked out for this 
new State undertaking, and there is also a question of 
the State purchasing the whole of the Gita Canal, 
whereby the whole of the waterway from Gothenburg 
to Stockholm would become State property. The 
State will, in any case, according to the present plan, 
itself build and manage the Trollhiitta power-station. 

The construction of the so-called t Coast Rail- 
way from Gefle northwards may now be looked upon 
as a certainty, the necessary minimum capital having 
been subscribed. Less favourable are the prospects 
of the State purchase of various private lines be- 
tween Gothenburg and Karlskrona ; and the projected 
Kopelskiir Railway, from Stockholm to some spot on 
the Aland Sea, in order to bring about a direct con- 
nection Stockholm-Finland-Russia (the scheme was 
called the Stockholm-Peking scheme), with a view cf 
quicker connection with England, may be looked upon 
as shelved, as far as the State is concerned. 








Con?nacts, — The Corporation of Stockton-on-Tees 
have plwed with the Horsfall Destructor Company, 
Limited, of Leeds, an order for the extension of their 
destructor. The existing plant, which was erected by 
the Horsfall Destructor Company in 1901, has given 
results averaging 10 per cent. better than the company’s 
uarantecs throughout the whole time, and the extension 
tas becn undertaken owing to the necessity which has 
been found of burning a larger quantity of refuse. 


ett * EXHisrrion.—The general manager of the Great 
pat Railway announces that on and after the 
L., proximo the service by the Harwich route between 

ndon and Liége will be greatly accelerated. Pas- 


ap ers leaving Liverpool-street Station at 8.40 p.m. will 
bee he Liege at noon the following day. Dining and 
Dat ¢ cars will be attached to the boat trains between 


By the ol-street Station and Parkeston Quay, Harwich. 
po ," us service passengers are enabled to enjoy a night’s 
rat and breakfast on the steamer before landing at 
the werp. Through carriages will run from alongside 

nil. rows ~ 3 to meee ¥ and ee versd. The Great Eastern 
“1 + vVompany have arranged for cheap return 
ane = for seven days, in connection with the 
journey at Bren = enable passengers to break their 





THE RAILWAY ACCIDENT AT CUDWORTH. 


Tue Board of Trade have now published Major Pringle’s 
report on the disastrous collision which occurred at Cud- 
worth, on the Midland Railway, during the night of 
January 19 last, when the 2.25 a.m. mail train from 8 
to Sheffield was overtaken near Cudworth by a Leeds to 
St. Pancras express. As a result of this collision four pas- 
sengers, a railway guard, and a fireman were killed on the 
spot, and thirteen passengers, of whom one subsequently 
died, were more or less severely injured, as well as five 
employés. A fish van forming part of the mail train was 
derailed by the collision, fouling the down main line. A 
down express from St. Pancras to Carlisle collided with 
this obstruction, but the driver having been warned in time, 
this second collision was a slight one, and little damage was 
done by it. The responsibility for the accident —— 
to rest almost solely on the driver of the leading of the 
two engines by which the express was drawn. There is 
a consensus of evidence that the signals were against his 
train, the mail train in front having been delayed by 
fog. The driver of the latter stated that at the speed 
at which he was running the signals were visible in spite 
of the fog. The following tram was running at a high 
speed, and the driver failed to see the signals, but 
declares that his fireman, who had’ a better view than 
himself, indicated to him that the signals were off. This 
fireman was thrown from the engine by the shock of the 
collision and killed on the spot, so that his evidence is 
lacking. The fog was not specially dense, but shortly 
before the accident the signalman had called for fogmen. 
The man whose business it was to seek out the fogmen 
was ill, and his substitute had difficulty in finding out 
the addresses of the men. There was thus a loss of fully 
one hour in the time usually needed to get the men to 
their stations, One of these, on his way, was passed by 
the mail train, and almost immediately afterwards by the 
express, and, noting the —_ he endeavoured to stop. it 
by exhibiting a red light, but failed to attract the atten- 
tion of the driver. ad he had a detonator with him 
the accident might have been avoided. Major Pringle 
suggests the appointment of a deputy call-man, the 
second of whom would act in case of illness to the 
first, as time was lost in the present case by the substi- 
tute not knowing the address of oneof the men. Another 
suggestion made is that the company should provide 
house room for the more important of the fogmen near 
the signals to which they are appointed. Commendation 
is expressed at the presence of mind shown by several 
of the employés. A signalman, whose signals were im- 
properly passed by the express, immediately sent the 
signal ‘train running away ” to the next box, though too 
late to stop the collision ; yet the warning given enabled 
the signals to be set against the tch express in time 
for its speed to be got under control before it collided 
with the fish truck which fouled the down line, as stated. 
The driver of the mail train assis’ by blowing his 
whistle and thus reser | the approaching train that the 
down line was obstructed. 








ImportTiNG GERMAN Coke.—Following upon an impor- 
tation of German coke at Cardiff by Messrs. Guest, Keen, 
and Nettlefolds, Limited, it is now reported that Messrs. 
Cammell, Laird, and Co., Limited, have entered into a 
contract with German coke-makers to supply coke for 
their works in West Cumberland. This step has been 
taken in consequence of a threatened withdrawal by the 
railway companies of a 10 per cent. rebate on the carriage 
of coke from the East Coast, while the rebate is being 
continued to Staffordshire and the Midlands. 


Tue German Navy.—Three small cruisers, replacing 
the Meteor, the Alexandrina, and the U, which, in the 
course of the present financial year, have been laid down 
in the Imperial shipyards at Kiel and Dantzic, and the 
yards of the Weser Company, are of the same type as the 
small cruisers Bremen, Miinchen, and Hamburg, alread 
completed. The U isto be finished by the spring of 1906, 
and the Meteor and the Alexandrina by the spring of 
1907. Three other small cruisers—the O, the Wachl, and 
the Blitz—-have been projected ; they are of the Meteor 
type, and are to be 366 ft. long by 444 ft. beam. They 
are to have a displacement of 3400 tons each. 





Gone Back To CaNnaAts.—The Birming :am Chamber 
of Commerce has decided to support a proposal to bring 
the whole of the Severn waterways, extending from 
Shropshire, through Birmingham and the Midlands, to 
the western coast. The idea is to place the canals under 
the control of a central trust, composed of municipal, 
county, and commercial authorities, and to develop them, 
so as to secure efficient water carri for heavy traffic 
from the heart of the country to the Bristol Channel. It 
is proposed to acquire the whole of the existing water- 
ways upon the basis of 25 years’ purchase of recent 
profits. 





Tue Institution or Civit Encinerrs.—The Council 
of the Institution of Civil Engineers have made the fol- 
lowing awai for papers and discussed before the 
Institution during the past session :—Telford Gold Medals 
to Lord Brassey, K.C.B., and Mr. C. 8. R. Palmer; a 
George Stephenson Gold Medal to Mr. Lyonel E. Clark ; 
a Watt Gold Medal to Mr. J. F. C. Snell; Telford Pre- 
miums to Messrs. L. F. Vernon-Harcourt, M.A., R. W. 
Allen, and Wm. Marriott ; a Crampton Prize to Mr. A. 
Wood-Hill ; and the Manby Premium to Mr. E. D. Pain. 
The presentation of these awards, together with those for 

pers which have not been subject to discussion and will 
S announced later, will take place at the inaugural meet- 
ing of next session. 





STRENGTHENING EARLY IRON BRIDGES. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, April 11, Sir Guilford 
Molesworth, K.C.1.E., President, in the chair, the paper 
read was, ‘‘The Maintenance and Strengthening of Early 
Tron Bridges,” by Mr. W. Marriott, M. Inst. C.E. The 
following is an abstract of the paper :— 

The paper deals first with the strengthening of an 
iron bridge over the River Ouse, consisting of three 
spans of 117 ft., and two end spans of 70 ft., the rein- 
forcements consisting of extra plates to increase the 
flange area and provide extra rivets for the braces, new 
cross-girders, and flooring. The bridge was thus brought 
up to modern requirements at a cost of sqme 8000/. 

Next is given a description of the strengthening of a 
bridge over the River Thurne, consisting of three spans 
of 79 ft. each, which necessitated extra plates at all 
panel-points to give extra rivet area, new cross girders 
and longitudinals, and re-arrangement of flooring. The 
whole of this work was done while traffic was running, 
at a cost of about 2050/. 

A method of reducing the stress in old brid by 
reducing the permanent dead-load is also dealt with, and 
an example is given. 

The author proceeds to state the difference, from a 
maintenance point of view, between iron and steel, and 
records the experience of over twenty years in the pre- 
servation of bridges, &c., from rust. After describing 
various methods, % ends by recommending the use of 
Portland cement for the purpose, giving examples of 
its use. 








ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this Society was held on 
Wednesday evening, the 19th inst., at the Institution of 
Civil ye Great George-street, Westminster, Mr. 
Richa: ntley, F.S.A., President, in the chair. 

Mr. W. H. Dines gave ‘‘An Account of the Observa- 
tions at Crinan in 1904, and Description of a New Meteoro- 
graph for Use with Kites.” These observations, which 
are carried out under the direction of a joint committee 
of the Ruyal Meteorological Society and of the British 
Association, are made with meteorographs attached to 
kites, with the object of ascertaining the conditions pre- 
vailing in the upper atmosphere. Dosis last summer 
the kites were flown from the deck of H.M.S. Seahorse, 
which was placed at the disposal of the Committee by the 
Admiraity. Mr. Dines designed a new and inexpensive 
meteorograph, which he now fully described. The 
weather conditions of last summer were somewhat un- 
usual, there being a decided preponderance of east and 
south-east winds. Near the summit of Ben Nevis the 
air was often dry, and was on several occasions warmer 
than the air at the same level at Crinan. Ag a rule, how- 
ever, the temperature on Ben Nevis is generally much 
lower than the temperature in the free air at the same 
level. On several occasions temperature inversions were 
observed at levels between 3000 ft. and 7000 ft. A fact 
previously noticed was again observed—viz., the decrease 
of foe of easterly winds with elevation. 

Dr. H. R. Mill also read a paperon “‘ The Rate of Fall 
of Rain at Seathwaite.” his is a discussion of the 
records from a Negretti and Zambra self-recording rain- 
gauge during a period of eighteen months. Seathwaite, 
which is in Borrowdale, Cumberland, is in almost the 
wettest spot of the British Isles, the average yearly rain- 
fall being about 137 in. Dr. Mill’s results seem to show 
that the rainfall at Seathwaite in an average year indi- 
cates a tendency to be greater during the hours of dark- 
ness than in daylight; that rather less than half the time 
during which rain is falling it continues without inter- 
mission for at least six hours at a time, and that rather 
more than half the total amount of rain is deposited in 
such long showers. 








THE WEIGHT OF A CROWD. 
To THE Epitor or ENGINEERING. 

Srr,—In your current number you give some valuable 
data re crowds. 7 I add mine? 

In 1900 my firm had a contract for the Manchester 
Racecourse for some large stands, and to gain information 
we put as many men as possible on our 10-ton weigh- 
ilion and we found that we could get ninety men as 
close as ible into a space of 14 ft. by 8 ft., or 112 square 
feet, and they weighed 115 cwt. 1 qr., which would equal 
1 ewt. per square foot. We then asked them to jump, 
and the | went up to 14 cwt.; they then ran four 
abreast across the machine, but no excess was recorded 
over the 14 cwt. per square foot, 

Yours faithfully, 
R. Moreranp. 

Oakley, Mowbray-road, Brondesbury, N.W., 

April 21, 1905. 








*““Royat Navy List anp Navat Recorper.” — This 
list, published by Witherby and Co., 326, High Holborn, 
is one of the books indispensable to all interested in the 
Navy, as it includes not only complete lists of the ships of 
the Navy, and of their officers, But also records of their 
service. The section devoted to naval records reviews 
recent events, much space being devoted to the Navy 
estimates, to the steam trials the last quarter, and 
to the state of progress in connection with vessels now in 
course of construction. There is added a chronological 
list of the chief events in the history of the Navy from the 
thirteenth century onwards, which will be very interesting 
for reference. r. L. G. Carr Laughton has compiled a 
bibliography of naval books, &c. 
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LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 15th inst., Messrs. John I. Thorny- 
croft and Co., Limited, launched from their yard at 
Chiswick a 55-ft. twin-screw motor-boat, the screws being 
driven by separate engines, each developing 110 brake 
horse-power. 


On Saturday, the 15th inst., the Flensburg Shipbuild- 

ing Company launched from their yard the Rom, the 

- first of two cargo and passenger steamers in course of con- 

struction for the firm of Rob. M. Sloman, jun., Hamburg. 

The principal dimensions are :— Length over all, 284 ft.; 

breadth between frames, 39 ft.; depth (moulded) up to spar- 
deck, 24 ft. 9 in. ; and carrying capacity, about 2500 tons. 


On Tuesday, the 18th inst., Messrs. William Doxford 
and Sons, Limited, launched a turret-deck steamer built 
on the single-deck principle to the order of the British 
India Steam Navigation oye a Limited, don. 
The s.s. Queda is a vessel of 480 ft. by 58 ft. by 33 ft., and 
has a total dead-weight capacity of not less than 12,000 
tons. Her gross register will be about 7700 tons, and her 
net register about 4900 tons. She has a cargo space of no 
less than 690,000 cubic feet, and is fitted to carry about 
4000 tons of water ballast. She will have tri-compound 
engines by Messrs. Doxford, having cylinders 274 in., 
454 in., and 75 in. in diameter, with a 54-in. stroke, steam 
being supplied by three boilers, fitted with Howden’s 
system of forced draught, to work at 180 lb. pressure. 


On Wednesday, the 19th inst., there was launched from 
the Wallsend shipbuilding yard of Messrs. Swan, Hunter, 
ind Wigham-Richardson, Limited, a steel screw steamer, 
sutton Hall, which has been built for the Hall Line ser- 
vice of the Ellerman Lines, Limited. The dimensions of 
he vessel are :— Length over all, 387 ft. ; beam, extreme, 
47 ft. 5 in. ; and depth, moulded, 30 ft. 9in. The vessel 
has been designed to carry a dead-weight cargo of about 
7000 tons on a moderate a of water. The machinery 
has been constructed by the Wallsend Slipway and Engi- 
neering Company, Limited, and consists of a set of triple- 
expansion engines, having cylinders 234 in., 40 in., and 
69 in. in diameter, with a 48-in. stroke, steam being 
supplied by two single-ended boilers fitted with Howden’s 
forced draught, and working at a pressure of 212 lb. per 
square inch, 











The steamship Archbank was launched from the yard 
of Messrs. Furness, Withy, and Co., Limited, Hartlepool, 
on Wednesday, the 19th inst. She has been built to the 
order of the Peareth Steamship Company, Limited. The 
vessel is over 350 ft. in length, and has a capacity of 
339,936 cubic feet. ‘Triple-expansion engines will be sup- 

paw te Messrs. Richardsons, Westgarth, and Co., 
imited, Hartlepool, having cylinders 24 in., 39 in., and 
66 in. in diameter, with a 45-in. stroke, steam being sup- 
plied by two single-ended boilers 16 ft. by 10 ft. 6 in. long, 
working at a pressure of 180 lb. per square inch. 


There was launched on Wednesday, the 19th inst., 
by the Caledonian Engineering and Shipbuilding Com- 

ny, of Preston, the steel-screw Customs yacht Dias da 
Rive, for the Brazilian Government service. The vessel 
is 98 ft. ng. over all, 18 ft, 6 in. breadth, moulded, and 
9 ft. deep. She is fitted with compound inverted direct- 
poe gy meri engines, having cylinders 134 in. 
and in. in diameter, with a 2l-in. stroke. She is 
fitted with electric light throughout, and a powerful pro- 
jector. 





On Thursday, the 20th inst., Messrs. Harland and 
Wolff, Belfast, launched the large steel twin -screw 
nger steamer Amerika for the Hamburg-American 
ine. The new steamer has a gross tonnage of about 
22,800 tons, and, when completed, will be the largest 
vessel afloat outside the British mercantile marine. She 
will be fitted for a large number of first, second, interme- 
diate, and third-class passengers. Several new features 
have been introduced, the chief of which are the special 
restaurant and a fine recreation-room containing a gymna- 
sium and other facilities for athletic exercise. e@ ma- 
chinery is of the builders’ quadruple-expansion balanced 
type, reducing vibration to a minimum. 





On Thursday, the 20th inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a steel screw steamer, 195 ft. between perpen- 
diculars, by 32 ft. breadth, extreme, by 15 ft. 8 in. depth, 
moulded; the vessel will carry about 1200 tons dead- 
weight. The engines are by the North-Eastern Marine 
Engineering Company, Limited, Sunderland, and the 
cylinders are 164 in., 26 in., and 43 in. in diameter, with 
a 30-in. stroke, steam being supplied by two large boilers 
working at a pressure of 160 lb. per square inch. The 
vessel .has been built to the order of Messrs. Holm and 
Wonsild, of Copenhagen. 





On Thursday, the 20th inst., Messrs. Ramage and 
Ferguson, Limited, Leith, launched a twin-screw steam- 
yacht of over 1000 tons Thames measurement, for Baron 
de Forest. The vessel is constructed on the double- 
deck principle, so popular with some yachtsmen sowadaga, 
the shade-deck being continuous: right fore and aft, an 
the sides built up, except fora part aft of the forecastle, 
and another part aft in wayof the gangways. The 
accommodation is ponegs the largest ever at ted in 
a yacht of this tonnage. The dimensions are :—260 ft. lo: 
over all, and 213 ft. on the water-line, 31 ft. beam, 

16 ft. deep. She will be ri asa schooner. 
Immediately forward of the machinery space on the 
cabin-deck is a large state-room, &c., for the owner, 


with a stairway leading to the main deck, communi- 





cating with a private boudoir and a large dressing-room. 
Just aft of these rooms on the main deck is a spacious 
dining-room, and on the starboard side of the boiler 
comas there is a library and an ante-room, &c., throug 
which the dining-room is entered. On the port side of 
casings are servants’ rooms, larder, &c., and in the 
casings themselves are the pantry and galley. Aft of the 
the engine casing on the main deck is a large deck-house 
forming a drawing-room, with a vestibule leading to the 
cabin deck. In the poop are three good state-rooms, 
bath-room, &c., and on the cabin deck aft of the machi- 
nery space are large state-rooms, with bath-rooms, ser- 
vants’ rooms, &c. -On the shade deck forward is a large 
deck-house containing a sitting-room, chart-room, and 
captain’s room, with navigating-bridge above. Aft on 
the shade deck there is a deck-house, forming 
another sitting-room. The yacht is not intended to be a 
speedy craft, but will cruise at a speed of 13 knots. She 
will be propelled by twin-screws driven by two sets of 
triple-expansion machinery, embodying all the modern im- 
rovements, and capable of indicating 1400 horse-power. 

here is one large single-ended main boiler, having a 
working pressure of 180 Ib., and a Blake donkey boiler 
for work in port. She will have a coal-carrying capacity 
of about 230 tons, which should enable her to cross the 
Atlantic without recoaling. The funnel is provided witha 

tent spark.catcher. There will be a complete electric 
ight installation, Hall’s ice-machine, and all up-to-date 
conveniences, This vessel is the last designed by the late 
Mr. G. L. Watson. 





On Thursday, the 20th inst., the Irvine’s Shipbuilding 
and Dry Docks Company, Limited, West Hartlepool, 
launched from their shipyard a steel screw steamer. She 
is of the following dimensions :—325 ft. by 47 ft. by 
24 ft.10in. Engines of the triple-expansion type are being 
supplied and fitted by Messrs. Richardsons, Westgarth, 
and Co., Limited, Hartlepool, having cylinders 24 in., 
38 in., and 64 in. in diameter, with a 42-in. stroke, steam 
being supplied by two large single-ended boilers at 160 Ib. 
pressure. The vessel was named Gloriana. 


On Thursday, the 20th inst., Messrs. Sir Raylton Dixon 
and Co., Limited, launched from their Cleveland Dock- 
yards, Middlesbrough, a twin screw nger and ca 
steamer, to the order of Messrs. Empreza Nacional de 
Navegacio a Vapore, of Lisbon. Her principal dimen- 
sions are 436 ft. length over all, by 51 ft. extreme breadth 
and 28 ft. 6 in. depth of hold. The gross tonnage will be 
about 5400 tons, and the vessel, notwithstanding that she is 
equipped as a first-class passenger boat, with accommoda- 
tion on board for about 420 souls in all, will carry 
over 550 tons dead-weight on a draught of 24 ft. 9 in., 
and has a capacity of about 200,000 cubic feet for cargo. 
Sleeping accommodation is to be provided in spacious 
state-rooms on the main deck forward of the boilers 
for 100 first-class passengers. Accommodation is pro- 
vided for sixty second - class passengers in the poop. 
Forward of the first-class, on the main deck, accommoda- 
tion is arranged for 140 third-class passengers in special 
state-rooms, each holding from six to ten people, together 
with ample dining accommodation. The twin - screw 
triple-expansion engines are by the North-Eastern Marine 
Engineering Company, Limited, Wallsend-on-Tyne, and 
have cylinders 234 in., 39 in., and 64 in. in diameter, 
with a 45-in. stroke. They will be supplied with steam 
by four large single-ended boilers working at a pressure of 
1801b., and fitted with Howden’s system of forced draught. 





There was launched from the yard of Messrs. Fleming 
and Ferguson, Limited, Paisley, on Thursday, the 20th 
inst., a hopper and sand-pump dredger, which is being 
built to the order of the Wexford Harbour Commis- 
sioners to the specification and plans of Messrs, Flannery 
and Given, who are also superintending the construction 
of the vessel and her machinery. The dimensions are 
160 ft. by 30 ft. by 9 ft. 6 in. She is being constructed 
to Lloyd’s highest class and to carry 500 tons of spoil on 
a draught not pean | 8 ft. on an even keel. The 
hopper doors, of which there are twelve, are raised and 
lowered by steam winches of special construction. The 
propelling engines are of the triple-expansion type, having 
cylinders 13 in., 23 in., and 34 in. in diameter, with a 
— stroke, and take steam from a large single-ended 
boiler working at a pressure of 165 1b. per square inch. 
The engine-room is also complete with the usual auxiliary 
machinery. The dredgimg apparatus consists of a powerful 
15-in. compound pone | pumping engine and a dis- 
integrator of special design. 





At Alloa, on Friday, the 21st inst., there was launched 
from the new yard of Messrs. Mackay Brothers the steel 
screw steamer Prince Leopold, 135 ft. between perpendi- 
culars by 23 ft. 6 in. by 12 ft. 6 in. moulded, built to the 
order of the Anglo-Belge Company (Messrs. J. and R. 
Grant, London, managers) for a new fast direct weekly 
service between London and Brussels. She has been de- 
signed for the navigation of the Brussels Canal. Triple- 
— 5 engines are beingsupplied by Messrs. MacColl 
and Pollock, Limited, Sunderland, the cylinders being 
13 in., 22 in., and 36 in. in diameter, with a stroke 
of 24 in.; the boiler is 12 ft. 6 in. in diameter by 10 ft. 
long, to work at a pressure of 160 Ib. 


On Saturday, the 22nd inst., Messrs. R. C and 
Sons, Limited, launched from their Tees dockyard, 
Middlesbrough, a steel cargo steamer named Sliedrecht, 
341 ft. long by 47 ft. beam by 24 ft. 7 in. depth, 
moulded. machinery will be fitted by the Rotter- 
damsche Droogdok Maatschappij of Rotterdam, and will 
have cylinders 22) in., 374 in., and 62 in. in diameter, 
ith a 42-in. stroke, steam being supplied by two large 








wi 
single-ended boilers working at a pressure of 180 lb, to 





the "wee inch. The vessel has been built for Mr. Ph. 
Van Ommeren, of Rotterdam. She has been designe: 
with a large cubic capacity, and is expected to take about 


h | 5150 tons dead-weight on a moderate draught. 





Messrs. Napier and Miller, Limited, Yoker, havo 
launched four more of the ten paddle steamers being 
built for the London County Council for service on th. 
Thames—the Earl Godwin, FitzAilwin, King Alfred, 
and Edmund Ironside. Their dimensions are :—Length. 
A ; ayer 18 ft. 6 in. ; and depth, 7 ft.; and each 
will have a total carrying capacity for 500 passengers. 
The engines, by Scott’s Shi Duildng and Saadnesrine 
Company, Limited, Greenock, are compound diagonal, 
having cylinders 16 in. and 31 in. in diameter, with a 36-in. 
stroke, steam being supplied by one cylindrical boiler 
working at 109 lb. pressure. The vessels are to attain a 
speed of 13 miles per hour. Messrs. Napier and Miller 
have still four similar vessels on hand for the London 
County Council, all in a forward condition. 








British CoLumBIAN Coat.—The Grand Trunk Pacific 
Railway is said to have acquired large coal properties on 
the Telgua, in British Columbia. The coal is pronounced 
to be of the best. quality. Of 26 square miles acquired, 
one-half was the property of the Pacific Northern and 
Omineca Company, and the other half is reported to have 
been owned by Mr. F. Vernon, of Vancouver. A mining 
expert states that in order to prepare properly for the 
future the company will have to undertake two years’ 
development work with a considerable force of men. It 
is reported that a coal company to be formed will spend 
about 750,000 dols. in development work this year. 
The Pacific Northern and Omineca Railway charter is 
also said to have been acquired by the Grand Trunk 
Pacific. The two sections of the road from Kitimaat to 
Hazelton, approximating 135 miles in length, will, it is 
believed, become a part of the Grand Trunk Pacific. 
Hazelton is likely to me a great centre in connection 
with the line. The main line will probably pass down 
the Bulkley Valley, or, failing that, a branch will have 
to be built along that route to the coal-fields recently 
acquired on the Telgua. 





THE ENGINEERING Society, UNIVERSITY COLLEGE, 
Lonpon.—On Monday, March 20, a general meeting of 
this Society was held, Professor J. D. Cormack, B.Sc., 
President, in the chair. Mr. H. P. Philpot, Wh. Sch., 
read a paper on ‘‘Torpedo-Boat Destroyers.” Mr. 
Philpot commenced his paper by describing the methods 
of building shallow-draught steamers in general, and then 
confined his attention to the methods adopted in construct- 
ing and equipping torpedo-boat destroyers at the ship- 
building mo of Messrs. Yarrow at Poplar. Starting 
with the laying of the keel-plates, Mr. Philpot described 
the building of the hull, the erection of the engines and 
boilers, the fitting of the engines and boilers in the ms the 
mounting of the torpedo-tubes and guns, and concluded 
with a description of the Whitehead torpedo and some 
interesting figures relating to the performance on trial of 
some destroyers built by Messrs. Yarrow for the Japanese 
Government. Professor Cormack, in proposing a vote of 
thanks to Mr. Philpot for his paper, referred to the con- 
troversy which had raged in this country about the 
utility of torpedo-boat destroyers in time of war. He 
remarked that from his own personal knowledge the 
Japanese had taken a keen interest in these 7 craft 
for the past twelve or fourteen years, had carefully con- 
sidered the question of their utility in time of war, and had 
taken at pains to become proficient in handling them, 
with the results which have already been seen during the 
present war in the Far East. 





InsTITUTE OF Marine ENGINEERS: ANNUAL MEETING. 
—The sixteenth annual meeting of the Institute of Marine 
Engineers was held on April 14, at the Institute premises, 
58, Romford-road, Stratford, E., Mr. W. C. Roberts 
(member of council) presiding. Mr. James Adamson, 
the honorary secretary, read the annual reports of the 
Institute and of the Bristol Channel Centre. The report 
of the Institute itself stated that during the financial 
year ending January 31, 1905, the membership had_ been 
increased by the addition of 75 new members, inclusive 
of all grades. Death had removed 15 members. Fuel- 
testing had been carried on, a large number of samples 
of coal, fuel of various kinds, and coke having been 
submitted by members and tested in their presence. 
It was satisfactory to find that the balance was pre- 
served on the credit side of the financial statement. The 
subject of “centres” had been given a good deal of 
thought and consideration by the Council, and asa result 
of much deliberation’ a set of rules and regulations for 
the conduct of centres had been drawn up, and was sub- 
mitted for modification or approval. Inquiries having 
been made by members on several occasions from various 
ports, it was deemed desirable to have_ established 
regulations for the information and guidance of all 
concerned. The Institute was entering upon another 

ear’s work with good prospects, both in respect. to 
Teense and membership, while the opening papers 
and lectures were of great interest. Several visits 
to works had also been arra: for the summer recess. 
The new office-bearers for the year were elec as 
follows :— President, Sir Marcus Samuel; _honorar} 
secretary, Mr. James Adamson; treasurer, Mr. James 
Blake ; honorary finance secretary, Mr. A. H. Mather ; 
honorary minute secretary, Mr. C. G. Newby ; members 
of council: Mr. D. Hulme, Mr. W. C. Roberts, Mr. Je 
E. Elmslie, Mr. W. I. Taylor, Mr. John Clark, Mr. 
W. Lawrie, Mr. S. C. Sage, and Mr. F, Cooper. 
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employed and on the sick-list, but the total number 
in receipt of superannuation benefit was larger by 53. 
There was a net increase of 187 in membership, after 
allowing for deaths and arrears of contributions. The 
cost of benefits in the month was 14,157/. 6s. 1d., the 
weekly amounts being about the same as in the month 
previous. 





The report of the Iron-Founders “rs that ‘‘ trade 
does not improve so rapidly as we could wish,” but it 
adds that these is a total decrease on the funds of 
152. The expenditure still exceeds the income, but 
certain general charges, such as salaries and rent of 
rooms, account mainly for this. Still, the outlook 
appears to be brighter; there is more work in the 
market, but the prices are very low, competition being 
very keen. ‘‘In the North of England,” the report 
says, ‘‘ matters are generally satisfactory, employment 
being for the most part fairly good.” Shipbuilding 
yards continue busy, several firms being —o in 
extending their premises. In Yorkshire, with one or 
two exceptions, the engineering branches are active ; 
the firms engaged in the manufacture of light engineer- 
ing tools are very active, as also are the hydraulic, 
tramway, and electrical branches, while the textile- 
machine sections are also in demand. The total on 
the funds was 3597, showing a decrease of 152. The 
decreases were in respect of donation benefit, sick 
benefit, and strike pay, but there was an increase of 
eleven on superannuation allowance. The weekly cost 
of benefits was 1160/. 17s. 8d., or about 1s. 4d. per 
member per week. The total membership stood at 
18,503, showing an increase over a year ago of 153. 
The balance in hand stood at 84,544/. 3s. 3d., showing 
a decrease of 1023/. 10s. 3d. in the month. The trade 
returns from the branches show improvement, both in 
the number of places and in the aggregate membership 
in those places. Still, twenty-seven places, with 5539 
members, report trade as ‘‘ bad,” and sixteen, with 2325 
members, as ‘‘ very bad”; but there is no discharging, 
and only eleven are on short time. There is to be an 
accident levy of 1s. per member in this year, in four 
instalments of 3d. per quarter. There is a. good deal 
in the report about labour representation, the union 
being fortunate enough to have one of its prominent 
members in the House of Commons. The member 
reports monthly on the political situation or on general 
politics, especially in respect of labour, both in and 
out of the House of Commons. 

The report of the Associated Iron-Moulders of Scot- 
land is more favourable than for months past. There 
was a net gain of 31 in membership, and a decrease of 
107 in the number of unemployed. This is regarded 
as satisfactory for the season of the year, re ctgpaen | 
as brighter weather is now expected, which will 
give a further impetus to trade, The income for the 
month was 1991/, 0s. 7d. ; the expenditure was 1951/. 
93. 9d., showing a net gainof 39/. 103. 10d. It isexplained 
that the increase in funds was small in consequence 
of payment of salaries, rents, &c., for the quarter. 
There has been a marked improvement in trade in the 
marine and jobbing shops, but in the light casting 
shops it is still quiet, though not depressed. Disputes 
exist in eight shops in Scotland, all of which are closed 
to members of the union, A full notice is given of the 
— conference of the General Federation of Trade 

nions and of the Engineering and Shipbuilding Fede- 
ration to consider what steps shall be taken to ensure 
weekly payments of wages on the Clyde—a question 
which fine. involve a stoppage of work. A general 
conference of the various iron-moulders and iron- 
founders’ unions in America and Britain is proposes 
whereby a working agreement may be effected by all 
such unions, 

Tho report of the Associated Blacksmiths is more 
encouraging than for a long time past. There was an 
increase of 21 in membership, and a decrease of 33 in 
the number of unemployed. Only 21 members were 
signing the vacant-book at date. There was thereforea 
reduction in the amount paid as unemployed benefit, 
but an increase in the amount paid to superannuated 
members. There wasa gain in funds of 123/. 14s. 7d., 
the balance in hand being 23,3017. 19s. 5d. It is com- 
plained that trade is subject to great. fluctuations— 
there is a want of steadiness. It is stated, however, 
that the stationary engine, locomotive, and electrical 
engineering branches are fairly good in the districts 
covered by the society’s returns. 





The report of the Amalgamated Society of Car- 
penters and Joiners does not regard the condition of 
trade as at all satisfactory, notwithstanding the fact 
that there was a reduction in the number on unem- 
ployed benefit of over 1000. It is pointed out that if 
only one member in each branch found employment, 
the total would reach 886. Still a reduction of over 
1000 in the aggregate is something to be thankful for. 
There was a total of 70,663 members; of these, 4959 


were on unemployed benefit, 1808 on sick benefit, and 
1709 on superannuation benefit. A fresh dispute has 





arisen between the United Brotherhocd of Carpenters 
and Joiners in America and the Amalgamated Society. 
It is alleged that the Brotherhod, so-called, has failed 
to comply with the terms of the award when the 
matter was referred to arbitration. Thisshows a poor 
idea of brotherhood. It is stated that trade is nearly 
as bad in America as in Great Britain. In Canada, 
also, trade is far from good, and members of the 
union are warned against the misleading glowin 

accounts of the prospects for joiners in Toronto an 

elsewhere. It is said that a very large percentage of 
members of the unions are out of work, while hundreds 
of non-union men have been arriving, and are in search 
of work. Owing to a dispute with a large joinery 
firm in Norwich, members are cautioned not to fix any 
work sent from the firm. It is said that the firm 
refused to receive a deputation or to accede to the 
terms of the union. In eight other places there are 
disputes, though not of a serious character. As the 
financial position of the society is not so good as it 
ought to be, for the benefits provided, two suggestions 
have been made: either to increase the contributions, 
or reduce the benefits. The members have rejected 
both; therefore the council fall back upon special 
lines to meet emergencies. 





The Ironworkers’ Journal for April contains a good 
deal of matter of general interest, but more particu- 
larly relating to the iron and steel trades, such as 
statistics of trade and reports of great firms connected 
with the production of iron and steel. The Associa- 
tion stands out prominently for Free Trade, and there- 
fore statistics bearing upon that side of the question 
have prominence. The general secretary of the Asso- 
ciation has studied the question on the Continent as a 
special commissioner, and in America as one of the 
Moseley Commission, and he is well up in the statistics 
of British trade. The report of the proceedings of the 
Midland Wages Board are particularly interesting at 
the present time, because it gives an account of the 
negotiations for a revised scale, as a basis for future 
agreements. The draft scheme was submitted to all 
the branches of the Operatives’ Association, as well 
as to the employers connected with the Board, 
and also to the Welsh Committee. Some suggestions 
were made by the latter, in modification of the pro- 
posals submitted, and there is every reason to hope 
that the Board will be re-constituted on a basis satis- 
factory to all parties. 





The report of the Operative Cotton-Spinners’ Asso- 
ciation is more satisfactory than for a long time past. 
The weekly average of members on the funds was only 
3.75 per cent., as against 3.84 in the previous month, 
and 20.95 per cent. a year ago. The total member- 
ship was 14,582—a gain of 83 in the month, and of 519 
for the past year. The officials dealt with 20 dispute 
cases; in the previous month, 21; and in the same 
month of last year, 32. There were 18 claims for com- 
pensation sent in to employers ; previous month and 
same month a year ago, 15 in each case. There were 
also 57 accident cases ; month previous, 46 ; same month 
last year, 37. The financial gain in the month was 
569/. 1s. 1d. 





The strike of boot and shoe operatives in North- 
amptonshire had not terminated at the Easter holidays, 
but it was reported that a number of non-unionists, 
driven by hunger, had gone in. Meanwhile, the 
decision of the Secretary of State for War had to 
some extent reassured the workers that existing local 
conditions as to wages would be considered in con- 
nection with all such contracts. This might pave the 
way for the reopening of negotiations on the basis of 
the Fair Wages clause—a clause which ought not to 
give unscrupulous employers an advantage over those 
who pay according to the statement list. 





Two Bills, regarded as of great importance, have been 
introduced into Parliament, and read a first time under 
thé ten minutes rule. But this matters very little. 
After all, a debate on the first reading is of little 
importance, for the measure itself is not in the hands 
of those who try to criticise the Bill. It is on the 
second reading only that a real debate can be effec- 
tively made. The Bills in question are the Aliens 
Bill and the measure dealing with the unemployed. 
We shall hear more about them anon. 








Rervuse-Destraccrion at Brussets.—We have received 
a report by Mr. Lewis, Alderman of Public Works, of 
Brussels, describing the installation made by the Horsfall 
Destructor Company, Limited, of a destructor plant in 
that city. The plant is situated on the Quai de Wille- 
broeck, near the buildings of the refuse farm, in order 
to group all the cleansing services. It is capable of in- 
cinerating the whole refuse of the city of Brussels, the 
population of which is 187,000 inhabitants, spread over an 
area of 2475 acres, with a total area of 620 acres of public 
streets. The Hamburg plant, also put down by the 
Horsfall Company, was used as a type by the Belgian 
authorities in the design of their own installation. 





THE RUSSIAN VOLUNTEER FLEET.* 
By Herbert Rowse... 


Tue prominence ihto which the ships of the Russian 
Volunteer Fleet have been brought during the present 
war with Russia and Japan seems to make this a suita!)|« 
time to bring the fleet, and more especially the fast 
portion of it, to the notice of this Institution. 


CONSTITUTION AND OBJECTS OF THE Russian VOLUNTEER 
Fikret ASSOCIATION. 


_ The Volunteer Fleet was originally founded as a mate- 
rial expression of the wish of the more wealthy Russians, 
especially those of Moscow, to assist their Government, 
then at war with Turkey, by providing vessels which 
would be of use as transports and auxiliary cruisers, and 
be self-supporting as liners in times of peace. Encou- 
raged by the heir-apparent who subsequently became 
Czar Alexander III., committees were formed in all the 
chief cities, with an administrative committee in Moscow, 
and their formation was followed by the purchase, in 
1877-8, of four vessels belonging to the North German 
Lloyd Gongere, which were re-named the Rossia. 
Petersburg, Moskva, and Nijni-Novgorod, and were used 
at the conclusion of the Russo-Turkish war to bring troops 
back to the Russian Black Sea ports. On the conclusion 
of peace, in the summer of 1878, preparations were made 
to open a line to the Far East, and these four vessels 
sailed for their first voyage in the autumn of that year, 
and during the next ten years six other vessels were pur- 
c A 
The early career of the Volunteer Fleet as a trading 
organisation was not such as to encourage its founders, 
and there was considerable conflict of opinion as to 
whether it should be continued as a separate institution 
or transferred to the Russian Steam Navigation Com- 
pany. The former course was decided on, and ten years 
after its foundation the whole organisation was trans- 
ferred to the control of the Ministry of Murine, a definite 
policy of building inaugurated, and its constitution and 
objects clearly defined as being for the maintenance of a 
cargo, passenger, and postal service between Odessa and 
the East, and the general development of national com- 
merce, all the operations of the fleet being on a com- 
mercial basis. 

The funds of the Volunteer Fleet as now constituted 
consist of :— 

1. The assets of the original company. 

2. Donations. 

3. Profits of commercial operations. 

4. Subsidies from the Government. 

The vessels of the Volunteer Fleet have to make not 
less than eighteen trips annually between Odessa or 
St. Petersburg and Vladivostok, calling nine times out 
and nine times home at both Port Arthur and Shanghai. 
A number of compulsory voyages are fixed annually for 
carrying convicts to the Island of Saghalien, calling at 
the ports of Alexandrovsk and Korsakovsk. A scheme 
of sailings with rates for cargo and passengers is drawn 
. every year by the committee, and approved by the 

inisters of Marine, Finance, War, Interior, and Ways 
and Communications. These rates hold good for the 
ensuing season, and are subject to a rebate of 20 per cent. 
to passengers travelling on Government service. A special 
tariff is arran for rank-and-file, peasants, emigrants, 
convicts and their families, who accompany them volun- 
tarily, and also for any Government cargo ; 30 cwt. of 
mails and postal parcels are carried free by each vessel in 
specially constructed compartments, above which weight 
freight is paid. Couriers and special messengers travel 
free, except for the cost of their food. : 

The fleet takes precedence over all other steamship 
companies in the ing of troops, military and naval 
stores, &c., but has, however, the right to refuse this 
service if the ship is already appointed for the service of 
some other Government department, or if the cargo to be 
despatched by the War or Naval Department is not ready 
at the time of sailing. The Minister of Marine has the 
right to hand over the vessels of the Volunteer Fleet 
temporarily for the use of the Naval or War Depart- 
ments, on conditions to be agreed between these Minis- 
ters and the Imperial Control. “-_ 

The demand for subsidies is submitted for decision in 
the usual course to the Council of State, and, if approved, 
the amount allowed is paid by the Government for a 
definite period of time, depending on the conditions under 
and in which the fleet is at the time, and are payable at 
the beginning of each year, subject to any deductions for 
the non-fulfilment of the previous year’s sailings. : 

The obligations of the Volunteer Fleet are :—To build 
or acquire ocean-going steamships corresponding to its 
aims, and the necessary offices, workshops, quays, ware- 
houses, and other adjuncts for its business. , 

The ships, offices, and agents of the Volunteer Fleet 
are free from the Imperial Commercial Tax. 

The commanders, officers, engineers, and doctors on the 
ships of the Volunteer Fleet are taken from the Active 
Navy List, from amongst the retired naval officers, or frou 
any beuien subjects trained for the naval service. The 
commanders, as also the heads of offices and agents, 4" 
approved by the Minister of Marine on the recommend: 
tion of the President of the Committee, who himself a} 
points the remaining officers. Naval officers receive 10 
remuneration from the Government, but their time ont 
Volunteer Fleet service counts in regard to their pensio’, 
and they may retain their post after the expiration of t'.° 
time limit for Navy service. 2 

The Committee, to whose administration the Volunte:: 
Fleet is entrusted, meets at least once a week, and 's 
directly subordinate to the Minister of Marine. It 

* Paper read before the Institution of Naval Arc! 
tects, April 12, 1905. 
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TABLE I.—PARTICULARS OF VESSELS SPECIALLY DESIGNED AND BUILT FOR THE RUSSIAN VOLUNTEER FLEET ASSOCIATION. 








Under | 
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Dead- | 




















| | Cargo Water. 
| Gros a Speed Number Number Bunker —°°8' sal Number Number 
NaMeE. BviLpsrs. Length. Breadth Depth i Ton- Engines. Boilers. — LH.-P. on | of of Pas- Capa- Gite te — i f of 
nage. | nage Trial. | Crew. |sengers. city. Oub. Fs. city. Draught. Masts. | Funnels 
a? ft. in. ft in. ft in} | knots tons tons ts 
1. Vessets ror SpectaL SERVICE IN THE Far East. 
Twin. | ! 
Habarovsk .. Hawthorn, Leslie, 259 0) 35 10 |21 0 3:9 1523 18, 28, 46x30 in. 3 SE. 5,000 1,750 12} 53 454 199 79,700 350 de 2 1 
and Co. ingle. 
Diomed Ditto 96/19 6 | 9 0 99 100 16}, 33 x 22 in. 1 S.E. 1,150 os 10 7 1 1 
ingle 
Siberiak Ditto 9 0/19 6/90, 9 97 16},33x22in. | 18.5. wt 's.. 10 7 1 1 
2. Low-Sprep VESSELS FOR OVERSEA SERVICE, 
Yaroslavl .. W. Denny & B.os. 385 0 44 9 31 © 3380 | 4495 20, 33, 50 x 42 in. 4 S.E. - 2,500 | 12.84 110 ,21, & 800 706 | 255,530 666 5220 2 1 
| convicts | 
Tambov ‘ Ditto 8385 0 44 9 31 0 8880 4441 20, 33, 50 x 42 in. 4S.E. a 2,500 | 13.24 110 850 706 246,044 | 666 5270 2 1 
Kiev .. .. J. Brown and Co. 419 0 49 6 32 0 4811 5566 21, 34, 52 x 45 in. 3 S.E. 8,118 3,009 | 13 115 970 813 | 309,820 907 6030 2 1 
Voronj .. W. Denny & Bros. 419 0 49 6 32 0 4761 5616 21, 34, 52 x 45 in. 3 S.E. 8,109 3,000 13 115 970 859 305,030 856 6150 2 1 
Viadimir ox Ditto 419 0 49 6 82 0 4761 5621 21, 34, 52 x 45in. 8 S.E. 8,109 3,000 13 115 970 869 | 305,240 856 6126 2 1 
Ekaterinoslav] Hawthorn, Leslie, 419 0 | 49 6 32 0 4815 5492 21,34,55x42in. 38.E 8,112  3,000;| 13 115 | 1020 900 315,800! 918 | 6320 2 1 
and Co. Twin-screw. | 
Design - Ditto 471 0 | 60 O 3411} 7100 8000 24, 40, €6x 48 in. 5 S8.E 13,400 5,500 13} 129 2390 1509 §465,0004 1200 7300 2 1 
(Shelter deck) 
3. HicH-Spgep VESSELS FOR OVERSEA SERVICE. 
Twin. ‘ 
Orel .. .. Hawthorn, Leslie, 415 0 47 9} 35 O | 4470 4528 84, 54,85 x5lin. 4 TC 17,200 | 10,000 19} 113 1380 765 218,300 600 4090 3 2 
2 S.E. 
Saratov - Ditto 425 0 49 94 35 O 3542 5308 34, 54,85 x 5lin. | 5 1 18,470 9,500 18} 12) 1515 820 | 240,800 670 | 4030 3 2 
2 S. | 
Petersburg .. Ditto 425 0 51 8 3410 3405 5336 34,54,85 x 5lin. 5 D.E.and 24,050 | 10,500 19 138 1568 12.0 | 233,000 770 4390 3 2 
2S.E. 
Kherson a Ditto 455 G 654 0 37 3 5787 6138 36, 57, 92 x 54 in. 2 Bn i" 35,350 | 13,500 19} 164 1600 1440 | 243,509 850 | 4110 3 8 
elleville 
Moskva . J. Brown andCo. | 470 0 ES 0 37 0 6388 7267 364, 61,103 x 54in. 30 41,605 17,500 2016 170 1630 1410 | 270,000 900 4750 3 3 
Four of each. Belleville 
Smolensk .. Hawthorn, Leslie, 470 0 658 0 (37 0 4783 7270 26, 44,75 x 48in. 24 42,660 | 16,000 20.1 174 | 1640 1640 | 266,800/ 1064 | 5000 2 8 
and Co. Belleville | 
Design - Ditto 470 0 60 0 35 0 4680 71060 264, 45,77 x 48in. 3 8.E. cylin: 46,500 16,750 20 175 £100 1700 =350,000 =1100 5400 | 2 2 
(Shelter deck drical and | 
9 Yarrow } 
large tube | 


sists of a president, who is appointed from among the 
admirals on the active list, having no other appointment 
or occupation, by Imperial command, on the recommenda- 
tion of the Minister of Marine, two members from the 
Ministry of Marine, one member from the Ministry of 
Finance, one member from the War Office, and a repre- 
sentative of the Imperial Control, who has not, however, 
the right of veto. The inspector, or, as he would be 
termed in England, the general manager, is recognised as 
a consulting member of the committee. A representative 
of the Ministry of the Interior, with the right of veto, 
attends the meetings when matters affecting this depart- 
ment are under consideration. 

Reserve and insurance funds are established, the former 
being obtained by an annual charge on the trading profits 
equal to 5 per cent. on the first cost of the ships and real 
estate of the Association, and the latter by a similar 
charge of 3 per cent. on the geen value of the ships. 
The tirst charge ceases when the ships are written down 
to 5 per cent of their total original cost, and the latter 
when the insurance fund reachcs and does not fall below 
one-third of it. 

Provision is made whereby the yey~ committee, 
and staff benefit by the prosperity of the Association. 

The funds, transactions, and accounts are under the 
supervision and inspection of the Imperial Control, and 
subject to special rules drawn up by it with the approval 
of the Minister of Marine. 


Surrs oF THE RussIAN VOLUNTEER FLEET ASSOCIATION. 


_ Inconsidering the ships of the Russian Volunteer Fleet, 
it is only proposed to deal with vessels specially designed 
a its service, and these may be divided into three 
classes : — 

1. Vessels for special service in the Far East. 

2. Low-speed vessels for oversea service. 

3. High-speed vessels for oversea service. 


I.—VeEssELS FOR SPECIAL SERVICE IN THE Far East. 


The principal vessel under this heading is the Habarovsk 
(see Table I., firat division), built for the Arctic service as 
a postal, store, and relief ship, principally in the Sea of 
Okhotsk. She is a twin-screw vessel, 250 ft. long, 36 ft. 

m, and 21 ft. aepth, of exceptionally strong con- 
struction, to work among ice, and fitted with accommoda- 
tin for first, second, and third-class passengers. The 
more exposed parts of the accommodation are insulated 
and steam heating and steam cooking apparatus are fitted 
on sn extensive scale. The Siberiak and Diomed are two 
powerful tugs, constructed internally and externally so as 
to serve as“icebreakers, and fitted with fire and salvage 
pumps, 


iIl.—Low-Srrep VESSELS FOR OVERSEA SERVICE. 


hese vessels, which are shown in Table I., second 

(:. sion, in order of date, are principally distinguished 
\ the third group by the difference in speed and the 
ner style of the first-class accommodation, which in 

rc case was fitted in the poop instead of in bridge 
sos and ’tween decks amidships. They are all twin- 
w vessels of about 12 knots speed, having cylindrical 
ers and Howden’s system of forced draught. Of this 
ip the Yaroslavl calls for particular notice, as she was 
ually built for the transport of the worst class of 
victs from Europe to Saghalien, and for this purpose 
ips of beds in the different tween decks are enclosed 
_cages, with passages all round between them and the 
‘ip’s side to serve as sentinel walks, &c. This arrange- 
ment makes it possible to control the number of convicts 


on deck, so that it never becomes larger than the guards 
deem expedient. Only male convicts are carried in this 
vessel, any members of their families deciding to go into 
exile with them as carried in the other vessels. Special 
means are fitted in the convicts’ quarters for dealing with 
insubordination on a large scale, and dark cells are con- 
structed in each compartment. 

The Tambov is of the same dimensions and power as 
the Yaroslavl, except that she is fitted for carrying troops 
or emigrants instead of convicts, and has more saloon 
accommodation. She was built and equipped ready for 
sea by Messrs. Denny in less than six months, which, in 
spite of the advantage of duplication, was an excellent 
performance. 

The Vladimir, Voronej, Kieff, and Ekaterinoslavl were 


increasing the earning power of the fleet. 
wer and fuller form, their carrying capacity is much 


pendiculars, 49 ft. 6 in. beam, and 32 ft. depth, moul 
Fitted with twin-screw machinery of about 3000 indicated 
horse-power, they are able to steam 12 knots with a con- 
apes of 40} tons per day loaded. The boilers are of the 
single-ended cylindrical type, working with Howden’s sys- 
tem of forced draught. The upper and lower ’tween decks 
are fitted with portable iron beds for troops or emigrants, 
and accommodation for officers or first-class passengers is 
fitted in the poop. The ships’ officers and engineers are 
berthed in the bridge amidships, and the crew and firemen 
in the forecastle forward. Generally speaking, the 
arrangements and fittings of these, in other respects, are 
similar to those of the higher-speed vessels, except that 
no guns or magazines are arranged for, and that arrange- 
ments are made whereby the holds and lower ’tween decks 
also may be fitted for carrying troops on short voyages in 
the Black Sea, if necessary, thus increasing their numbers 
from 1020 to 2660 of all grades. 


III.—Hieu-Srrep VesseLts ror OVERSEA SERVICE. 


This group, which is shown in the third division of 
Table I., on the present page, consists—in order of age— 
of the Orel, Saratov, Petersburg (now Dnieper), Kherson 
(now Lena), Moskva (now Angara), and the Smolensk 
(now Rian), and as it embraces the vessels which have in 
the highest degree those features which constitute the 
ideals cought after by those whose aim it was to develop 
the fleet to its highest d of usefulness, it will be con- 
sidered in greater detail. The intention in 1889, when 
the Orel was ordered, was to build ten vessels of high 
oped which would fulfil all the requirements of the higher 
class of troopship and auxiliary cruiser, and yet be able 
to tredeas mail and passenger steamers when not required 
for that purpose. As might be expected, it was found 
that these vessels could not be run profitably, and, fore- 
seeing that the opening of the Trans-Siberian Railway 
would rob the fleet of much of its more profitable pas- 
senger and trooping business, the Committee decided 
that four of the ten ships should be built as intermediates, 
these vessels being the last four of the previous group. 

The Orel was originally a flush-decked vessel of the 
spar-deck class, but in 1897 she had a poop, bridge, and 
forecastle added, thus converting her to the type adopted 
in the later vessels. Her dimensions are 445 ft. over all 
and 415 ft. between perpendiculars, 48 ft. in breadth, and 
35 ft. depth, moulded. She has twin-screw engines, with 
cylinders 34 in., 54in., and 85 in. in diameter, with a l-in. 





four sister vessels, which were built with a view of | 
i Being of lower | 


arger, and their consumption much lower than the high- | 
speed vessels. They preserve, however, the characteristic | 
appearance of the ships of the Volunteer Fleet. Their | 
dimensions are 453 ft. 6 in. over all, 419 ft. between ey 
ed. 


stroke, and four double-ended cylindrical boilers, 18 ft. 
long by 15 ft. in diameter, worked at 160 lb. pressure, with 
a heating surface of 17,200 square feet. She has a hold 
capacity of 99,800 cubic feet, and a total cargo capacity of 
218,300 cubic feet. On a draught of 24 ft. she carries 3550 
| tons deadweight and has aspeed of 19 knots. She is fitted 
| throughout for troops, of which she carries 1380 of all 
| grades, and a crew of 113 all told. The saloon accommo- 
dation is fitted in the upper’tween decks amidships. The 
Orel is now attached to Admiral Rodjestvensky’s squadron 
as a hospital ship, having been converted for this pur 
at La Seyne, by the Fo et Chantiers de Ja Méditer- 
ranée, the funds being subscribed in France, partly by the 
| French Red Cross Society. It is claimed that she is the 
most completely equipped hospital ship that has yet been 
commissioned, and has specially built operating-rooms, 
binding and dressing-rooms, surgeries, laboratories, steri- 
lising-room, steam disinfecting-room, Rintgen ray depart- 
ment, &c. ( Figs. 1 to 6, page 553.) 

The Kostroma has also been converted for the same 
purpose, and is attached to Admiral Nebogatov’s squadron 
at Suda Bay. 

The Saratov is 461 ft. over al], 425 ft. between perpen- 
diculars, 50 ft. beam, and 35 ft. depth, moulded. Be has 
twin-screw machinery, with cylinders 34 in., 54 in., and 

85 in. in diameter, with a stroke of 51 in., and has five 
double-ended cylindrical boilers, 18 ft. long by 13 ft. 3 in. 
in diameter, and two single-ended boilers 9 ft. 4 in. long 
by 13 ft. 3 in. in diameter; all of 160-lb. pressure, with a 
total heating surface of 18,470 square feet. Ona draught 
of 24 ft. she carries 4030 tons dead- weight, and has e speed 
of 184 knots. She carries 1515 troops of al! grades, and a 
crew of 129 all told. 

The Petersburg is 461 ft. over all, 425 ft. between per- 
_— 52 ft. beam, and 35 ft. depth, moulded. She 
as twin-screw machinery, with cylinders 34 in., 54 in. 
and 85 in., with a stroke of 51 in., and five double-ended 
cylindrical boilers, 18 ft. long by 13 ft. 104 in. in diameter, 
and two oe boilers, 9 ft. 4 in. by 13 ft. 10} in. in 
diameter, all working at a pressure of 160 lb., with a total 
of 24,050 square feet of heating, surface. She has a hold 
capacity of 233,000 cubic feet, and on a draught of 24 ft. 
she carries 4390 tons dead-weight, and has a a of 
19 knots. She carries.1568 troops of all grades, and a crew 

of 138 all told. 

These three vesselsare all fitted with cylindrical boilers, 
whereas the Kherson, Moskva, and Smolensk are fitted 
with water-tube boilers of the Bzslleville type, the last one 
| having economirers. 

The Kherson is 492 ft. over all and 455 ft. between per- 

ndiculars by 54 ft. by 37 ft. 3in. depth, moulded. She 
as twin-screw machinery with cylinders 36 in., 57 in., 
|and 92 in. in diameter with a 54 in. stroke, and twenty- 
four Belleville boilers, working at 250 lb. pressure. She 
has a hold capacity of 112,900 cubic feet, and a total Cc 
capacity of 243,500 cubic feet. On 24 ft. drau ht she 
carries 4415 tons dead-weight, and has te oe of is} knots, 
pe carries 1600 troops of all grades, and a crew of 164all 
told. 
The Moskva is 507 ft. over all and 470 ft. between per- 
pendiculars by 58 ft. by 37 ft. depth, moulded. She has 
twin-screw machinery with cylinders 36} in., 61 in., and 
103 in. in diameter, with a 54-in. stroke, and thirty Belle- 
ville water-tube boilers, with a heating surface of 41,605 
square feet, and has as of 24.16 knots. 

The Smolensk is 537 ft. over all and 470 ft. between 
perpendiculars by 37 ft. depth, moulded. She is fitted 
vith twin - screw machinery, iy | cylinders 26 in., 
| 44 in, and 75 in. in diameter, with a 48- 
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each size, and twenty-four Belleville boilers with econo- 
misers, having a heating surface of 42,560 square feet. 
She has a hold capacity of 125,500 cubic feet, and a total 
cargo capacity of 366,800 cubic feet, and on 24-ft. draught 
she carries 5000 tons dead-weight, and has a speed of 20} 
knots. She carries 1643 troops of all grades, and a crew 
of 174 all told. k : : 

Apart from the points of. difference shown in Table I., 
page 555, or already named, between these six vessels, 
and that existing in the machinery, which will be re- 
ferred to later, they are so similar in type that a descrip- 
tion of the Smolensk, which is the most recent, may 
taken as applying tothem all. TheSmolensk, the general 
arrangement and appearance of which is shown in Figs. 7 
to 11, page 556, is a two-mas' schooner-rigged vessel, 
with yards on the foremost (which have since been re- 
moved), three funnels, and a clipper stem and a short bow- 
sprit. She has a long forecastle, bridge, with a bridge-house 
at its forward end, and a short poop. The bridge-deck, 
which extends from side to side over the bridge and bridge- 
house, is covered all fore-and-aft by a boat-deck, over the 
forward end of which a large navigating-bridge is con- 
structed. The sleeping accommodation for the first-class 
passengers is in the upper ’tween decks, abreast of and 
forward of the machinery-casing. These rooms vary in 
size up to 15 ft. 6 in. by 10 ft. 6 in., no upper berths being 
fitted, and the larger rooms are arranged so that the 
berths may be folded me, in order that they may be 
utilised as sitting-rooms. The dining-saloon is on the 
upper deck, and communicates, by a pantry, on each side 
with the galley, which is situated at a convenient distance 
abaft it. The music-room stands on the bridge above, 
with a large opening in its centre, giving light to the 
dining-saloon below from the skylight overhead. The 
smoke-room is on the bridge, further aft. The officers and 
engineers are berthed on the bridge on either side, the crew 
and petty officers in the forecastle, and the firemen in the 
‘tween decks, near the machinery-casing. The poop is 
fitted up with two large hospitals, dispensary, operating- 
room, and quarters for an assistant and two Sisters of 
Mercy. 

A special feature of the first-class accommodation in 
some of these vessels is that, when the service on which 
the vessel is engaged requires it, the forward end of the 
dining-saloon can be divided off and arranged with four 
of the largest state-rooms, and the music saloon, with 
which it communicates by an independent stairway, to 
form a private and very complete suite of apartments. 
The saloon accommodation, as a whole, though on a 
smaller scale, is similar in style to that of the leading 
Atlantic liners. 

Both *tween decks all fore-and-aft are fitted up for 
troops or emigrants, a large apartment being set apart 
for non-commissioned officers or third-class passengers. 
Apart from the saloon galley which serves the ship’s 
officers and the saloon, there is one galley for the crew 
amidships and one forward, and one aft capable of cooking 
with comfort for 50 per cent. more troops than the vessel 
is fitted up for; and in addition a bakery is provided 
which can produce 2 tons of bread per day. A steam 
laundry, with washing, wringing, and ironing plant, and 
a drying-room, is fitted amidships, as well as a large dis- 
infecting plant. The system of ventilation is by Stewart’s 
thermo-tanks, of which seven are fitted and worked in 
conjunction with electric fans and air-trunks led to every 
part of the vessel, the capacity being such that the whole 
of the air can be veghuenll tyr warm fresh air three-and-a- 
half times an hour in the emigrants’ quarters, and five 
times an hour in the state-rooms and saloons. A refrige- 
rating engine, with freezing and chilling rooms, and an 
iced-water fountain is fitted. The electric-light plant is 
in triplicate, each plant being capable of lighting the 
vessel. The distilling plant has a capacity of 16,000 
gallons per day, equal to 8} gallons of water for every 
man on board. 

A large high-pressure auxiliary boiler of the cylindrical 
type is carried on deck in the machinery casing, with 
connection to the pumps and all auxiliary machinery. 

The fresh-water tanks are built between the tunnels, 
the method of building them between the outside of the 
tunnels and the shell of the ship, adopted in some of the 
earlier vessels, having been abandoned. 

The boats, which are carried on the boat deck and on 
the poop as well as in the forward and after wells, in- 
clude a number of semi-collapsible and steel lifeboats, a 
poate steam-towing launch, and 6-ton and 8-ton surf 

oats for landing troops. Rapid handling of stores is 
ensured by the use of cranes and Temperley transporters 
forward and aft. ‘Two steam and one hand steering-gear 
of very large we are fitted, enabling the vessel to 
manuvre with exceptional ease. Sixteen guns are 
carri:d, and ammunition hoists are arranged in convenient 
positions for the portable magazines, which can be dropped 
ito the holds at short notice. The girder ani collar 
syst-in of pillaring is adopted in order to facilitate this, 
flood ing connections are provided for these magazines, 
and fire-extinguishing pipes are fitted to each compart- 
meni in the holds and ’tween decks. 


(7'0 be continued.) 








fie PALMER Recorp.—In connection with the works 


of ti» Palmers Shipbuilding and Iron Company, Limited, 
thes has been issued an occasional journal conducted by 
the staff, and known as ‘*The Palmer Record.” We have 
recived the latest issue of this ‘‘ Record,” which is ex- 
cej.onally well printed, and includes many beautifully- 


pri pared process blocks, forming a pictorial record of 
rent events in connection with the works, launches, 
tric’ trips, and the completion of the electric power- 
stat n. Special note may be made of an interesting 
article on the development of torpedo-boat destroyers. 








FACTORS OF SAFETY IN MARINE 
DESIGNS. 


Margins and Factors of Safety, and their Influence on 
Marine Designs.* 


By A. E. Seaton. 


Every structure and machine must be so designed that, 
when properly constructed, it is capable of safely mrs 
the load or developing the power for which it was intend 
for a considerable period ; some, in fact, must doso for an 
indefinitely long time. At the same time, such structures 
and machines are, as a rule, for good and sufficient reasons, 
not made stronger or heavier than necessary. 

In recent years, in fact, a demand has arisen for some- 
thing that shall be as light as possible consistent with the 
necessary strength ; in such cases, however, endurance is 
not generally of prime or even great consequence. Not- 
withstanding this, every designer of such things, as, 
indeed, every business man, likes to have a margin on 
which to ‘‘come and go,” as well as one which shall not 
be trenched on under normal conditions. Most rules and 
formule contain, either latent or apparent, some provi- 
sion for such margins, and one hears, both in the lecture 
theatre and drawing-office, much talk of “‘margins of 
safety” and “factors of safety ;”’ but it is doubtful if 
these things are as clearly appreciated there, or elsewhere, 
as is desirable in their full meaning and effects. 

One has only to read an ordinary specification of a ship 
or engine to perceive how nebulous appears to be the 
knowledge of their authors of the dangers for which 
factors and margins of safety are supposed to be the in- 
surance ; it will also appear that the cures for these ills, 
whose cause is so often not understood fully, are applied 
as promiscuously and with the same faith as are patent 
medicines for bodily ailments. Further, some of them, 
too, have the old analogy, in their effects, to certain drugs, 
inasmuch as they produce the disease they are supposed 
to cure. 

The component parts of structures and machines are 
subject to be stressed in either one or more of the follow- 
ing ways—viz. :— 

1. Bya steady and constant pull, so that the metal is in 
tension, or by a steady and constant pressure, so that the 
metal is in compression. 

2. By a pull or pressure repeatedly but gently applied 
and removed, so as to vary in intensity from 0 to a maxi- 
mum, and the reverse. 

3. By the repeated sudden application of the full load, 
and its sudden removal at intervals, so that the material 
is suddenly and intermittently subject to tension or 
compression. 

4. By the repeated gradual application, gradual with- 
drawal and reversal of the load, so that the material is 
alternately in tension and compression. 

5. By the repeated sudden application and reversal of 
the load, so that the material is alternately in tension and 
compression, the changes being sudden and violent from 
plus to minus. 

The margin or factor of safety on each portion must 
depend for its magnitude on the nature of the load to 
which it is subjected; the least being required when 
subject to No. 1, and the greatest to No. 5 conditions. 
The materials thus employed have physical characteristics 
with which engineers are nowadays familiar, although the 
accuracy of the knowledge of them is still partially un- 
determined, so that the cause of failure, when it does 
occur, often continues to be more or less of a mystery, or, 
at all events, of a controversial nature. This is especially 
so in those cases where structures have been subjected to 
dynamic forces. 

It is admitted that no metal under load should be 
stressed beyond its elastic limit or yield-point ; it used to 
be considered that, if the load never stressed it to the 
limit of elasticity, the metal could not give way, and 
should last for ever. We know now that, under certain 
circumstances, metals will give way when apparently 
stressed much below that point ; but we also know that 
to bring on destruction in that way the load must be 
intermittent ; further, we know that if the stress is an 
alternating one, its magnitude, to produce fracture, may 
be still less than if intermittent. Modern research, 
especially that of Professor Arnold, has shown that time 
also enters very largely into the account when dealing 
with dynamic forces ; that the quicker the application of 
the load the fewer are the repetitions necessary to ensure 
fracture ; or, the oftener per minute are the repetitions of 
load, the smaller that load need be to produce fracture. 
Now, although we know, and have known, most of these 
things for many years, do we always act upon this know- 
ledge when determining the so-called margins of safety ? 
Are engineers always consistent in fixing the magnitude 
of such allowances as they make’? Let us see what are 
really the dangers for which provision has to be made. 
The wrought materials used nowadays can generally be 
got of fairly uniform quality, and we have the means in 
the tensile and drop-testing machines of ascertaining 
that quality, and their general suitability for the purpose 
for which they are wanted. Any danger due to faulty 
material should therefore be slight, and little or no margin 
is required for insurance. 

The formule and rules on which a design is evolved 
may be, and sometimes are, subject to doubt ; for example, 
those used for giving the stress on a shaft due to torsion 
really only give the shear on the outer envelope, or skin, 
of the shaft, and without allowing for the fact that that 
skin is firmly attached to, and therefore supported by, the 
next layer of metal. Such also is the case when calca- 
lating the stress on a beam subject to cross-bending. 
But in the case of a rod suspending a weight, or in that 


* Paper read before the Institution of Naval Architects, 
April 14, 1905. 





of a short stanchion supporting a load, there can be no 
scepticism. 

With the shaft subject to torsion, it is difficult to deter- 
mine what is the greatest nominal stress that may be put 
on the outer layer, so that the shaft may run in pod oo 
indefinitely. It must, of course, be such that at an 
point it is really below the yield point; but how —n 
can only be determined positively by experiment. If the 
shaft is subject to a s y torque, or one whose torsional 
variations are slight, probably the nominal stress ma 
safely be as high as 75 per cent. of the yield-point ; 
while, if the variations are great and violent, it might 
not be safe with only 40 per cent. Again, if the shaft 
has on it a fly-wheel or a screw propeller, so that there 
are rapidly changing alternating stresses due to the 
bending moment as well as shearing forces due to torsion, 
eee 30 per cent. would not be too little to reckon on, 

n specifying and designing shafting or beams, is all this 
always remembered’? Certainly no one, not even the 
Board of Trade, asks for a test of these things as a check 
on either calculation or material, however intricate and 
doubtful the formule may be. 

Now in the case of the rods and stanchions, as also of 
thin cylinders, such as boiler shells, pany the whole 
of the section of metal is resisting the load, so that it is 
stressed uniformly and exactly as given by the calcula- 
tion. 

A good instance, therefore, of case 1 is a boiler shell. 
Here the load is gently applied, continuously kept on, 
with slight variations in magnitude, and gently removed ; 
moreover, the intermission interval is long—generally 
very long; stress, therefore, may surely be high, so 
much so that, if it were 60 per cent. of the elastic Simit, 
there would be no danger from overstrain of material— 
that is, a ‘‘factor of safety” as low as 3 would be really 
quite sufficient for the working pressure. A factor of 
safety of 4, therefore, must be ample. But if a boiler 
were so designed, and an hydraulic test made of twice the 
working maps the stress on the plates would be un- 
comfortably near the elastic limit, although still below 
it nominally by about 20 per cent. of the working 
pressure. 

It may be mentioned in ing that it is somewhat 
anomalous of the Board of Trade to allow bridges which 
are subject to sudden intermittent loads to be built with a 
factor of safety of 4, and deny the same to marine engi- 
neers for boilers with the much less trying loads above 
described, but insist on a minimum of 44. Likewise, it 
seems extraordinary that this departmen*’ should permit 
a railway company to allow locomotives in crowded 
stations, and close to the streets in towns, whose boilers 
have never been tested to more than 50 per cent. above 
the pressure on the safety-valves, and have never been 
seen during construction by one of its surveyors, while 
insisting on such inspection, and on their being tested 
to twice the working pressure, in the case of the boilers 
fitted in the same companies’ steamships. 

It may be urged, however that a constant danger for 
which provision must be made is faulty workmanship, 
both in the treatment of the material in making and in 
the construction of the structure. This was to a con- 
siderable extent true in the days of scrap-iron forgings 
and plates made with a hammer, often barely equal to 
the work, and worked and rolled with laminations and 
flaws in every part, and when such plates were manipu- 
lated with the punching and shearing machine. To-day, 
with ingot steel fo od in a press and rolled to homo- 
geneity, and manipulated with drilling machines of every 
sort, the danger is minimised; so that, with the good 
workmanship which can be insisted on and obtained at 
such moderate cost, with the good machine-tools of both 
large and small size now in general use, small provision, 
if any, is sufficient to meet any danger from these causes, 
especially for boilers which have been made under the 
inspection of independent surveyors. This consideration 
should influence the officials of the Board of Trade and 
other authorities in determining the factor of safety they 
demand for boilers made, under inspection, of the best 
materials and the best workmanship. 

Another, but somewhat remote, disturbing cause is what 
in the electrical world is now called ‘‘ overload”—that is, 
the fear that at some time, under peculiar and abnormal 
circumstances, the load may be considerably in excess of 
the maximum designed load. No doubt, that was one of 
the chief reasons for the test pressure of boilers being 
fixed originally at double the working pressure. In fact, 
in those early days the working pressure was so low that 
the margin of safety got in this way was by no means 
excessive. 

It will be admitted, I think, that, with the technical 
knowledge we now possess, and with the inspected and 
tested materials we now use, a structure made of wrought 
materials might be pronounced fit, or otherwise, for its 
work, so far as strength or safety is concerned, by simple 
inspection ; and in the case of machinery or parts of 
machinery made of cast materials, almost the same 
method should do for most of it, seeing that it is common 
practice to make some allowance for the contingency of 
a casting having latent defects which may detract some- 
what from its strength. This method is, however, not 
yet relied on, for we still continue to do what in early 
days was absolutely necessary—viz., to prove the truth 
of such calculations as were made. as well as the quality 
of the material and workmanship, by testing boilers, 
cylinders, &c., by water to some pressure in excess of 
the maximum to which they are exposed when at work. 
Is such a process now really necessary and satisfactory ; 
and, if so, how and to what extent should it be applied ? 

Formerly boilers were built with or without definite 


* The resistance to shearing of wrought iron and steel 
is 80 per cent. of that to tension ; with Naval brass and 
the strong zinc bronzes it is only 56 per cent. 
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rules, in such a way as seemed best toeach maker. It 
was then very properly said by the authorities: ‘‘ As we 
know nothing of your boilers more than we can see from 
outside, and we have no rule: by which we can gauge by 
calculation your design, and know nothing of the material 
or workmanship, you must show us in some practical way 
that the boiler is safe for the working pressure you pro- 
pose. Now, seeing that the safety-valve, when blowing, 
generally does not prevent a rise of a few pounds pres- 
sure, and that if you want to load them to 10 lb. you must 
test to 20 lb., so that you havea margin of 10 1b. ; then, 
if the steam rises from any cause from 25 1b. absolute to 
35 1b., or 40 per cent., the boiler will be able to stand it.” 
It will be admitted readily that, considering that most 
of these old boilers had flat surfaces all over, and the 
stays were often loosely jointed or riveted to attachments, 
pom moreover, the methods of calculating were oaney 
crude, a pressure test was absolutely necessary, and, 
further, the chances ot breaking or bursting under test 
sufficiently great to prohibit doing so with steam. _ 

To day the water or some other test must be retained, 
for the sake of proving the tightness of the work, and 
possibly to see if every part of the flat surfaces has been 
sufficiently stayed. But is there sufticient justification for 
that pressure being by cold water, and to double that at 
whith the safety-valves are loaded, which valves must 
be such as not to permit of an accumulation of pressure 
exceeding 5 per cent.? If a boiler is tight at a pressure 
of, say, 20 per cent. above, it will be tight at the working 
pressure ; and if the flat surfaces remain ———— at 
that higher pressure, it is all that is required. he old 
40 per cent. above working pressure should, therefore, 
now be quite sufficient margin, and it might with advan- 
tage be by steam from another small boiler. : 

So long as the test is double that of the working 
pressure, a factor of safety of 4 is, as has been shown, 
searcely advisable; consequently, we have to-day to 
make boilers with plates 1? in. thick, when 1} in. 
would do perfectly well, as it would be quite safe and 
satisfactory, for the factor of safety then would be 3.86. 

Now, assuming the elastic limit to be 55 per cent. of 
the ultimate, and if the working pressure were 200 Ib. per 
square inch, then such a boiler would require to be 
pressed to 424 lb. before the elastic limit was reached ; it 
might, therefore, with perfect safety be tested to 340 lb., 
which would satisfy the Admiralty for a working pressure 
of 250 lb.; the German Government for 265 Ib. (as all it 
asks is 75 lb. above the working pressure for all boilers 
where working pressure exceeds 75 Ib.), and any locomo- 
tive builder in the country 227 lb., for they would test no 
higher than 50 per cent. above working pressure ; while 
Lloyd’s, the Board of Trade, and others would permit 
only 170 Ib. 

As an example of the other extreme, take the case of a 
screw-shaft. This is subject at all times to the torsion of 
the engine and to the bending moment due to the weight 
of the screw, the stresses due to both of which may be 
calculated with a fair amount of certainty, and, remem- 
bering what has been said, the shaft proportioned to 
bear them ; but in this case the allowances will be made 
for the stresses due to bending — alternating ones, 
with the reversals made frequently but gradually. If 
the shaft is sufficiently large for the nominal stress to be 
not greater than 40 per cent. of the elastic limit, it will 
be said to have a factor of safety of nearly 5; and if the 
ship always remained in smooth water, this would be 
sufficient. But as soon as the ship got in a seaway the 
shaft would become subject to other forces: first, that due 
to the inertia of the screw ; then the cross-bending due 
to the lower blade having oo resistance to turning 
than the upper; and, in addition, to the cross-bending 
due to the blades and boss striking the water when the 
stern plunges. The stresses due to these causes cannot 
be calculated with any degree of certainty, hence the 
factor for this shaft, especially its outer portion in the 
stern bearing, must be very high in order to ensure 
safety ; moreover, the fracture of it is so serious a matter 
that if its factor is double that of the boiler, it will pro- 
bably be not too great. This latter is an example of 
case 5 with complications. Yet no one asks to have 
screw-shafts tested even to the working stress. 

In order that a steamship may have a margin of safety 
to ensure her doing the intended woreet at the scheduled 
speed, most shipowners insist on having the trial-trip 
speed considerably in excess of it; the builders accept 
these conditions, and, knowing they are legally liable for 
heavy penalties for non-performance of the speed, even 
when no penalty is named, usually design the ship and 
provide engines and boilers for a still higher speed, so 
that they may have in their turn a margin of safety. 

Hence it comes to pass that a ship whose service speed 
is to be 174 knots not uncommonly does 14 knots on trial 
under service conditions, and that not on a series of runs 
on the measured mile, but on a long course, often of 100 
miles. The effect of this kind of margin is most serious 
both on the design of the machinery and the ship. The 
latter must be formed with finer lines than there is really 
occasion for, with a corresponding loss of displacement ; 
the machinery is much heavier aad bulkier than necessary, 
thereby taking away from the carry capacity, and often 
also from passenger space as well. The engine cylinders 
have such clearances as to reduce the steam efficiency at 
the service speeds; and the screws necessary for the 
high trial speed are not of the best proportions for the 
service speeds. : 

I think that neither shipowners nor builders always 
fully realise the evils and cost of this pernicious way of 
insuring satisfactory performance. If the speed on ser- 
vice is to be ats knots, why not design the ship for it? 
If it be urged that, to make up time lost by fogs or bad 
weather there must be a reserve of some kind, this can be 
done by increasing the power and obtaining the higher 


better to have the lower efficiency during these occasional 
times than during normal conditions. 

To know exactly what cost is involved in fulfilling these 
various conditions, I will take as the first example the 
case of the 174-knot steamer, and suppose she is specified 
to do 18} knots on trial; that the shipbuilder, to have a 
margin, instructs his staff to design for 19 knots; to be on 
the safe side, the staff aim at 19} knots, so as to have their 
margin. The shipis to be twin screw, 350 ft. long by 40 ft. 
beam, and the mean draught of water is 15 ft.; and sup- 
pose she is designed :— ? 

(a) For a speed of 174 knots, with engines and boilers 
capable of developing no more power than required for 
17} knots continuously running. 

(4) For 18 knots with just sufficient power for that 


speed. 

(c) For 184 knots and power for that speed. 

(d) For 19 knots and power for it. 

(e) For 19} knots and power for it. 

(f) For 174 knots, but with engines and boilers capable 
of developing more power than necessary for 174 knots to 
the extent of 10 per cent., which should give a speed of 
17.95 knots in smooth water, &c., and enable 174 knots to 
be obtained when the wind and weather are not pro- 
pitious. This should meet the case; for if there is a storm 
with a heavy sea, even this power could not be used with- 
out considerable risk of damage. 


ExamMPLe I.—Twin-Screw Express Passenger Steamer. 








— A. | B. Cc. | D. E. | F. 
Speed on trial of 100 | 
knots... oy ..| 17.5 | 18.0 | 18.5 | 19.0 19.25 | 17.95 
Prismatic coefficient ..| 0.653 | 0.647 i= 0.632 | 0.653 
Displacement tons! 3918 | 3882 | 3846 | 3810 | 3792 | 3918 
Indicated horse-power ..| 540 5800 | 6240 | 6660 | 6880 | 5940 
Weight of machinery, | 
tons 540 | 580 624 | 666 688 594 
Cargo capacity .. ,, 524 | 448 | 368 290 | 250) 470 
Loss of cargo capacity ,, -_, 156 | 284 274) 54 
Extra cost of machinery | 
£) 2120 4450 | 6680 7810 | 2760 
Extra for interest, de- | 
preciation, and insur- | 
ance, 12} per cent. £ | 265 556] 740 980] 345 
Loss of earning power | } 
perannum... £ > .. | 8C40 | 6240 | 9,860 10,960) 2:60 
Total annual cost of | 
margin .. < £ 3305 6796 10,160 aon 2505 
Cost of margin per an- 
num per cent. of cos | | 
ofship .. oF ; | 3.31 6.80 | 10.10 11.94 | 2.51 


£ 

Notr.—S.8. ‘‘F” has the same form of hull as 8.S “A,” with 
10 per cent. more engine power. 

If this latter be the method of obtaining the margin of 
safety, it will be seen from the above table to involve an 
annual charge of only 2505/., or 2.5 per cent. of the cost 
of the ship; whereas, if designed for 184 knots, as re- 
quired by the owner, it would be 6.8 per cent. ; while, 
as actually turned out of the builders’ yard, it is as 
much as 11.94 per cent., with an additional prime cost 
of 7840/., as against 27602. 4 method (f). 

The second example is the case of an ordinary cargo 
boat, or “‘tramp” steamer, engaged in a fairly regular 
trade, where 10 knots is the service speed. If, as is not 
uncommon, the owners ask for 11 knots on trial trip, the 
prime cost of this margin is 3150/., and the annual charge 
1s 4714/., or 15.71 per cent. on the cost ; whereas a margin 
of even 20 per cent. more power would entail an extra 
cost of only 1540/., and an annual charge of only 2.84 per 
cent. ‘on the capital, while the speed would then be 
10.5 knots in smooth water. To get this speed with a 
finer form would require less indicated horse-power, but 
a loss of earning power, so that the cost of the margin 
— be 7.4 per cent., a serious matter with this class of 
ship. 

ExampLe [I—Common Screw Cargo Steamer. 
$25 ft. by 47 ft. by 21 ft. draught ; voyage speed, 10 knots ; 
cost of * A,” 30,0002. 


se A. B. C. Dz. E. 

Speed on a trial of 100 knots... 10.0 10.5 11.0 | 10.3 | 10.5 
Prismatic coefficient .. .., 0.765 | 0.754 0.743 | 0.765 0.765 
Displacement .. tons 6885 | 6786 | 6687 | 6885 6885 
Indicated horse-power . . --| 1189 | 1870 1630 | 1300 , 1400 
Weight of machinery .. tons} 236 | 274 | 326 260 | 280 
Cargo capacity ..— » | 5000 | 4857 | 4712 | 4976 | 4956 
Loss of cargo capacity .. ,, o + oe. ae 24 44 
Extra cost of machinery over 

we we aa $e £ 1330 | 3150 810 1540 
Extra for interest, deprecia- | 

tion, and insurance, 12 per | 

cent. * we = Gt e. 168 | 3894 105 192 
Loss of earning power per | | 

annum .. “ ca cs 2055 | 4320 360 660 
Total annual cost of margin £ 2221 | 4714 +465 852 
Cost of margin per annum per 

cent. of cost of ship .. - 7.40 | 15.71 


| 1.55 | 2.85 
Nore.—S.S. “D” has the same form of hull as 8.8. “A,” but 
with IC per cent. more engine power. 
Note.—S.S. “‘E” has the same form of hull as 8.8. “A,” but 
with 10 per cent. more engine power. 


The third example is that of a large cargo steamer 
carrying passengers at a scheduled speed of 14 knots. In 
this case the margin of a knot would entail an extra prime 
cost of 13,050/., and an annual charge of nearly 26,000/. ; 
whereas, by being content with a 20 per cent. power 
margin, which would give a speed margin of seven-tenths 
of a knot, the annual cost would only be 9576/., or 6.38 per 
cent. of the cost, and the prime cost 11,410/. ; and nearly 
four-tenths of a knot by 10 cent. more power, at a 





350 ft. by 40 ft. by 15 ft. draught ; voyage speed, 17.5 krots; cost of | 
**A” 100,0008. 


It is quite true that there must always be some margin, 
and that in —_ ene or _—< these high-speed 
margins ma: justified ; but in the majority of t 
- can hardl = ee efizd _ 

‘o get the higher ¢ of trials successfully, the pro- 
pellers must be designed to suit, so that in the ome of 
Example I., whereas for the highest efficiency at 174 knots 
a blade area of 37.5 square feet is sufficient for each screw, 
to get high efficiency at a 19}-knot speed the area should 
be at least 40.5 square feet. 

In Example III. the propellers best suited for the 
14 knots would each have a blade area of 71 square feet, 
instead of the 77.9 square feet necessary for good running 
at 15 knots. 

Further, in order to get the highest power from the 
engine cylinders, they are made with large ports, passages, 
and pipes; especially is this so with the low-pressure 


ExampLe ITI.—Intermediate Cargo and Passenger Twin- 
Screw Steamer. 


600 ft. by 65 ft. by 28 ft. draught ; voyage speed, 14 knots; cost 
of “A,” 225,0002. 


—- A. B. C. D. E. F. 

Speed on trial of 10 
knots .. = -- 14.0 14.5 (15.0 155 14.38 1.470 
Prismatic coefficient 0.861, 0.791) 0.782 0.774 0.801 0.8U1 
Displacement tons 25,000! 24,680) 24,400 24,15' 25,000! 25,000 
Indicated horse-power .. 7,360 8,180) 9,040 9,903 8,180 8,810 

| Weight of machinery 

tons 1,636 1,818) 2,009 2,20° 1,818 1,962 

Loss of cargo capacity 
tonr 402 973 1,388 182 326 

Extra cost of machinery 
£ 6,370| 13,050 20,055 6,370 11,410 

Extra for interest, de- 

preciation, and insur- 
ance =s at £ 796) 1,631 2,507 796 1,426 

Loss of earning power 
per annum “ £ 10,050; 24,320 31,70€ 4,550 8,150 

Freight .. aS od 

Total annual cost of 
margin... .. ¢£ 10,847/25,951 37,207 5,346 9,576 

Total cost of margin per 
cent. of cost of ship .. 4.82 | 11.5 , 16.53, 2.88 4.25 
cylinder. The piston speed at 18 knots is 7 per cent. 


more than at 14 knots, consequently the clearances in the 
pote of the low-pressure cylinders are at least 7 per cent. 
arger than they need be for good performances at 
scheduled speed ; as a matter of fact, the total clearances 
for practical reasons will be quite 10 per cent. larger, and 
very likely 124 per cent.; the extra consumption of steam 
due to this is considerable, and although it is admitted 
that it is a good thing to have the back pressure in the 
low-pressure cylinder as near to that in the condenser as 
possible, it is a question whether the price paid for this 
way of getting a margin is not often too great. 

In conclusion, I would wish to impress on the members 
that my object is not so much to advocate a factor of 
safety of 4 for boilers and a power margin for ships, as 
to draw the attention of shipowners as well as ship- 
builders and engineers to these matters, that they may 
see what is really involved in getting the so-called 
margins of safety they so frequently demand, and so be 
better able to decide whether the gain thereby obtained 
is commensurate with the extra cost. The boiler question 
is, of course, the most serious, as there seems absolutely 
nothing to justify such an extravagant margin as is now 
imposed on shipowers, to their loss and detriment. 








CrmENT-CoverED Woop Pours.—According to M. 
Kastler, in the Schweizerische Elektrotechnische Zeit- 
schrift, cement-covered wood poles have been employed 
by the Zurich Electricity Works. Wire netting is wound 
round the pole, being held a suitable distance from the 
pole by means of iron brackets and bars, after which it 
1s covered with 14 in. to 2 in. of cement. Poles of 39 ft., 
42 ft., and 46 ft. in length have been covered in this way. 
Before the poles were put into use a series of tests was 
carried out on a pole 39 ft. 4 in. long, 7.9 in. in diameter 
at the top and 12 in. in diameter at the bottom. The 
bottom of the pole was buried in the ground to a depth 
of about 5 ft. 3 in., and was then subjected to a pull at a 
point 33 ft. 5 in. above the ground. The pull was gradu- 
ally increased until the pole broke, which took place 
when the pull reached 2370 1b., and it was noticed that 
the deflections remained very nearly proportional to the 
force applied. The poles, it is stated, have proved satis- 
factory for the three years they have been in use. 


“City or Lonpon Drrectory.”—The City of London 
Directory, issued at 12s. 6d., by W. H. and L. Colling- 
ridge, City Press office, Aldersgate-street, E.C., occupies 
a unique position, as it covers ground which, in some 
respects, is not dealt with 7 any other similar publica- 
tion. It is true that the alphabetical list of names and 
trades may resemble other directories, but there is also 
a wealth of information regarding the corporate and 
business life of the city that is not so easily obtainable 
from other sources. In addition to the official and law 
lists there is a very useful record of the livery companies 
of the city, with biographical sketches and portraits of 
the leading officials, as well as an historical review and 
list of members of each company. There is a section 
devoted to public companies, while this year there is 
added a list of the London County Council Committees, 
with a notification of the important questions which each 
committee has to consider. The pebllontion of the direc- 
tory in March enables the publishers to revise the lists, 
which are considerably changed usually at the end of the 
year. One of the valuable features of the directory is a 








speed with a slight decrease in the efficiency. It is surely 


cost of 6370/., and an annual charge of only 3.56 per cent. 


large map of the city. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


Comrrtep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 
» number of views given in the Specification Drawings is stated 

“. é — rh 2 where none are mentioned, the Specification is not 
illustrated. 

whe re ‘inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the a ance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the adverti t of the t of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grow mentioned in the Acts. 


ELECTRICAL APPARATUS. 


4234. G. K. B. Elphinstone, Lewisham, Kent. 
Measuring and Indicating-Instruments. [7 /igs.) 
February 19, 1904.—This invention relates to measuring-instru- 
ments, such as ammeters and voltmeters, in which a coil is 
mounted upon pivots in a magnetic field, and carries an index 
needle, which moves over a suitable scale. According to this 
invention, the magnet pole-pieces of such an instrument are 
affixed by screws to one end of a bracket B, whilst the pole-pieces 
are magnetised by the arms of a permanent horse-shoe magnet O, 
made to fit against and embrace their outer sides, and are secured 
to them by screws. The looped end of the magnet rests upon the 
opposite end of the bracket. By removing the screws the magnet 
can be slid back and removed from the pole-pieces and from the 
bracket. The pole-pieces of the permanent magnet are united 
together into one block by two brass plates brazed or soldered to 
them. When so secured together, their inner faces are accurately 














turned to cylindrical form ; a concentric recess is also turned in 
the front end of the pole-pieces to receive a ring G made to fit 
into it accurately. The ring has two parallel arms projecting from 
opposite sides of one of its faces, which pass through the gaps 
left between the magnet-poles. The inner faces of these arms are 
turned concentrically with the ring to hold accurately in place a 
central cylindrical iron core I. This iron core is secured to them 
hy side screws. The ends of the arms are connected by a cross- 
bar N, which has fitted through it, at its centre, a bush or socket, 
through the centre of which is screwed a pointed pivot pin serving 
as a pivot for one end of the light frame carrying the coil. The 
pivot-pin for the opposite end of the light frame is similarly 
screwed through a bush or socket in a cross-bar, which is secured 
by screws to two projections on the other face of the ring. The two 
coiled springs O, which, as heretofore, normally turn the coil 
| yay its zero po-ition, surround the two pivot pins. (Sealed 
March 2%, 1905.) 


4376. J. M. Tourtel and the Tourtel Manufactur- 
ing Company, Limited, London. Electricity Meters. 
[8 Figs.) February 22, 1904.—This. invention relates to im- 


provements in the design and construction of motor-meters. 
An armature A working on a vertical shaft is employed, and is 
provided with the usual brake disc. The coil B surrounding the 


armature is mounted at an angle of approximately 45 deg., which 


ai 
(A 
SL) 








= armature to be more easily removed. The brushes 
td T ‘i nutator of the armature are mounted on pivoted levers 
‘s ne vtere ndso the levers are connected to spiral springs 
ote turn are connected to screwed wires passing through 
igthe non nuts rotate on a suitable fixed frame ¢t, and by turn- 
The bea, = the tension of the springs may be regulated (Fig. 4). 
andan ke dise A‘ is mounted between a bent permanent magnet 


‘on plate E, which latser may be varied in its distance | 








from the brake disc in any convenient manner (Fig. 2). The 
lower pivot of the armature shaft rests on a jewelled centre of a 
small cylindrical plug b. The plug slides in a socket mounted 
upon a spring A having a downward bias, and working through a 
hole in the bracket d. A set-screw / is ted on this bracket 
and - a turning this screw its head presses against the spring, 
and thus with it raises the socket, which, pressing against an 
annular projection on the armature shaft, lifts the shaft, and thus 
removes the pivot from contact with the jewelled centre (Fig. 3). 
This arrangement is to prevent damage to the pivot during trans- 
port. The dial is soovtiod with suitable holes, so that the various 
numbers indicating amperage, voltage, armature revolutions, and 
the like may be prin on a detachable card, which is placed at 
the back of the dial, the numbers showing through the holes in 
the dial, which is thus made available for any size of meter with- 
ou’ necessitating any special inscription on the dial itself. A 
cylindrical case is employed to cover the apparatus, and is pro- 
vided with two glasses W2, separated by an air space to prevent 
sweating. The terminals are placed below the case, and are pro- 
tected by a separate cover R. (Sealed March 23, 1905.) 


5118. H. J. Do , London. Radiators. [4 Figs.) 
March 1, 1904.—This invention relates to radiators of the type 
which = a number of electric incandescent lamps arranged 
in a portable casing in front of a reflecting surface. The object 
of the present invention is to render such radiators more adaptable 
to special requirements, more especially with a view to the better 
utilisation of the heat rays emitted by the lamps, and for this 
purpose the radiator itself is mounted in such a manner that it 
may be adjusted to any desired angle in relation to its base or 
support. In Fig. 1, @ is a base or support provided with side 
cheeks or brackets b, to which the frame c¢ of the electrical 
radiator d is hinged at ¢, so that the said radiator can be turned 
into various oblique positions, as illustrated by dotted lines, in 
order to direct the radiant rays emitted by the electric lamps 
upwards, as at dl, or downwards, as at d2, the position d! being 
suitable for directing the radiant rays upwards towards the face 
of a person sitting in front of the radiator, for example, while 
the position d2 is suitable for directing the said = eae meng | 

e Aiat. 





which is to be used. This receptacle may have apin or axle to go 
through the roll, and so allow of it rotating freely when the paper 
is pulled by the pins on the wheel. The receptacle is arranged so 
as to be accessible from the top of the casing A containing the 
whole mechanism, so as to avoid risk of damaging the moving 
cy! and pen when removing or replacing the paper strip. 

he tube G is pivoted so that it may be tilted forward at its lower 
end to allow the holes in the paper to be free of the pins on the 
periphery of the wheel B!. The paper strip which has passed 
under the pen and received the required record can coil up in 
the receptacle Q. The electrical movement, such as is indicated 
at M, may be carried upon the upper part of the tube G and 
attached to the front of the tube, so that the movement, pointer, 
and pen moves with the tube G when thisis tilted forward, so that 
the relative positions of the pen and the front surface of the paper 
strip always remain the same, even though the tube G is moved 
forward sufficiently to enable the holes in the paper strip to dis- 
engage from the pins on the wheel B!, The tube G is of flattened 
section, so asto permit the paper strip to travel — down it ; 
but its width is chosen so as to keep the paper travelling in one 
path and to prevent any movement of the paper from side to side. 
(Sea'ed March 23, 1905.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


5149. R. Leggott and W. and R. Leggott, Limited, 
Bradfo Yorks. Shaft-Co 3 Fige.) March 
2, 1904.—This invention relates to certain improvements in coup- 
lings adapted for connecting shafts of small diameter rether, and 
the object is to arrange a coupling that may be readily fixed to 
the shafts or unloosed therefrom ; and when secured to the shafts, 
for the latter to be in perfect alignmentand free from backlash at 
the coupling, and thereby to overcome the difficulties hitherto 
experienced in coupling shafts of small diameter, such as are 
used in connection with the opening and closing of a series of 
hinged windows, ventilators, or the like, operated from shafts 
coupled together. The mode of connecting shafts in the manner 
as hitherto for the purpose described renders it difficult to pre- 
vent backlash at the —s thereby increasing the difficulties 





towards the feet of the said person, for example. 
may be fixed and held in an oblique or vertical position by any 
suitable means, as, for example, by means of screwed studs fixed 
into the sides of the frame cof the radiator d, and passing through 
circular segmental slots A formed in the cheeks or brackets b con- 








centric with the hinge centre e, the checks or brackets b being 
pressed tightly against the sides of the frame c by means of wing 
or other suitable nuts screwed on to the studs, in order to hold 
the radiator d in the desired position by the frictional resistance 
thus produced between the cheeks or brackets ) and the frame c. 
In the arrangement shown in Fig. 2, the base or support @ and 
cheeks or brackets } of Fig. 1 are dispensed with, and instead 
thereof the radiator d rests with its lower edge on the floor, and 
the upper end of a frame or strut j is hinged at k to the sides of 
the radiator, while the lower end of the s:id strut rests on the 
floor, so as to support the radiator at any required angle, as illus- 
trated by dotted lines at d! and d?, It will be understood that 
the frame or strut j is preferably so arranged that it can be turned 
over from front to back of the radiator or vice versd, accord- 
ing as the latter is to be made to face upwards or downwards, and 
may be retained in the desired position by means of the reversi- 
ble slotted arm / pivoted to the sides of the radiator and clamped 
by means of screwed studs and wing-nuts to the frame or strut j. 
Instead of employing slotted segments or arms and screwed studs 
and nuts, as shown, for securing the radiator in position, it is 
obvious that the segments or arms may be provided with ratchet 
teeth on their edges, pawls taking into such teeth being so 
pivoted that by inclining the radiator to the required angle, and 
placing the pawls in the appropriate ratchet teeth, it will be sup- 
ported thereby in the required position. (Sealed March 23, 1905.) 


5270. G. K. B. Elphinstone, Lewisham, Kent. Re- 
cording-Instruments. (3 Figs.) March 3, 1904.—Letters 
Patent No. 17,577, of 1896, were granted for an apparatus for 
recording, on paper charts, fluctuations or variations of electrical 
pressures. In thisapparatus there is employed a strip of paper of 
considerable length, wound up in the form of a roll, and having 
holes perforated near one or both sides of the strip to en on 
suitable pins or projections placed around the periphery of a wheel 




















which is moved by some mechanism, such asaclock. According to 
the present improvements, a tube G is arranged to carry the paper 
to the wheel B! carrying the driving-pins, and also to keep the 
paper in correct relation to these pins, so that the pins may 
engage in the holes in the paper strip. The tube G is carried up 
at the back of the instrument, preferably behind the mechanism 
used to move the recording-pen N. At the top of the tube, but 
not necessarily fixed to it, is a receptacle F for the roll of paper 








in y of g and closing the whole of a series of hi 

windows, ventilators, or the like, operated by a line of shafts; a 
slight amount of backlash in each coupling rendering it almost 
impossible to entirely close the whole series when two or more 
shafts are coupled together as hitherto, which is obviated by this 








invention. In carrying out this invention, each shaft end is 
grooved at 2 for a distance in an axial direction, the section of 
the groove a triangular or curved, and into the groove is 
fitted a key 3 of like section, the key by preference extending above 
the periphery of the shafts. A sleeve 4 embraces the shaft ends, 
and when the key 3 extends above the shafts, a groove 5 is made 
in the sleeve for the reception of the same, set-screws 6 being 
threaded through the sleeve in positions to engage with the 
before-mentioned key, which, on being pressed into the grooves 
in the shafts, rigidly connects the shafts in perfect alignment and 
free from backlash. Shafts coupled together and utilised for the 
operation of hinged windows, ventilators, and the like are required 
to rotate in both directions for a short distance only—that is, 
a portion of a revolution is sufficient for the full opening or 
closing of the windows or the like; a slight amount of backlash 
in the couplings is thus detrimental to the positive closing of 
the whole series, as such backlash increases proportionately to 
the length of the levers at the connection between the levers 
secured on the shafts and the hinged windows or the like. 
(Sealed March 23, 1905.) , 


MOTOR ROAD VEHICLES. 


3104. J. Tylor and Sons, Limited, and A. P. Donni- 
son, mdon. En es. (3 Figs.) February 8, 1904.— 
This invention relates to improvements in and connected with 
that description of high-speed engine usually employed for driving 
motor-cars. In engines of the kind above-mentioned it has been 
customary heretofore to place the governor and the gear-wheel 
in connection therewith in a separate casing outside the oil-bath 
crank-case. According to one part of the present invention the 
governor and gear-wheel are placed inside the oil-bath crank-case, 


wm! 5 Ey ie 
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(3104) 


and the connection between the governor and the vapour-regulat- 
ing device is effected by the arrangements shown at the lower 
part of the figure. The gear-wheel a which carries the governor 
balls b is mounted, as usual, on the cam-shaft c, but inside the 
crank-case d, and the outer ends of the governor ball arms e 
engage with a groove formed on the outer circumference of a 
sleeve g which slides longitudinally on the boss A of the gear- 
wheel a. This sleeve g extends beyond the end of the boss / and 
is provided with an inwardly-projecting flange i, which with the 
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extension forms an enclosed annular space around the cam-shaft 
¢ at the end of the boss A of the gear-wheel. A hole k is formed 
axially in the cam-shaft from one end toa point approximately in 
line with or somewhat beyond the end of the boss of the gear- 
wheel, and in this hole is fitted a spindle 7 which rotates with the 
cam-shaft c, but is free to slide longitudinally therein to an extent 
limited by the length of a longitudinal slot in the cam-shaft. A 
pin passes loosely through this slot and through a hole in the 
sliding spindle i, and is of such a length as to extend into the 
before-mentioned enclosed annular space around the cam-shaft. 
The outer end of the sliding spindle / is connected in any con- 
venient manner, as by the lever o for example, with the vapour- 
regulating device, and is furnished with a spring p which, when 
the engine is at rest, draws, by means of the lever o or otherwise, 
the spindle / out 8 to an extent limited by the amount of 
outward movement of the sleeve g in engagement with the arms 
eof the governor. But when the engine is at work and the speed 
is sufficient to throw the governor balls b outwards, the sleeve g is 
drawn towards the gear-wheel a, and its flange i being in en ment 
with the ends of the loose pin, causes the sliding spindle / to move 
inwards (towards the left hand in the figure) against the ce 
of ite spring p and to an extent proportionate to the outward 
movement of the governor balls and, consequently, to the speed of 
the engine. By the above-described arrangement the gear-wheel 
and governor are retained within the oil-bath crank-case, and con- 
nection being made with the vapour governor through the centre 
of the cam- t, no‘ additional moving part passes through the 
crank-case. It is obvious that the above-mentioned device may 
be applied to the crank-shaft if desired. The object of another 
part of this invention is to reduce the noise caused by the plunger 
operated by the cam on the cam-shaft hereinbefore referred to, 
striking the end of the spindle of the valve for the admission of 
vapour into the engine cylinder or that for allowing the exhaust 
to escape therefrom. For this purpose an annular space q is 
provided between an enlarged portion , of the cam-actuated 
plunger ¢ and its bearing or guide t. (Sealed March 23, 1905.) 


RAILWAYS AND TRAMWAYS. 


2935. T. E. Dev London. Tube Railw: 
(4 Figs.| February 5, 1904.—This invention relates to borings for 
tube railways, and the object is to provide a lining, which is made 
principally of concrete, and is lighter and more durable and more 
economical in first cost than are linings as hitherto made. A 
metal frame consisting of four sides A!, A2, A%, A4 is cast with the 
curve required to give the desired di ter to each leted ring, 
this frame having cross-bars a cast with it at intervals so as to 
constitute ribs extending across the frame parallel with the axis 
of the ring. The ribs aare not of the full depth of the frame, 
their edges being within the depth of the frame on either side. 
On the convex side of the frame is placed expanded metal B 
over the whole of the convex surface of the frame, the ex- 
panded metal being attached to the ribs by means of wire or 
clamps. On the concave side of the frame expanded metal C is 
secured. This expanded metal C runs from end to end of the 
frama, and is of a width to cover only a central strip of about 
half the width of the frame. The frame thus pre is placed in 
a mould, and concrete is introduced into the mould, which is of 
such form that the concrete fills, to the full depth of the frame, 
the central space, which is covered by the two parallel layers of 
expanded metal, the concrete penetrating the meshes of both 
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layers and filling the remainder of the frame space to such a depth 
only as to penetrate the remainder of the wider layer of network 
and form recesses at either side of the portion of concrete which 
penetrates both layers of expanded metal. By this operation the 
ribs @ are pletely embedded in the concrete over the central 
portion of the segment, and only partially embedded over the 
er portion. The frame is provided with bolt-holes in all 
its four sides. The bolt-holes in the ends of the frame are conve- 
niently made centrally of the opposite ends of the side recesses 
formed between the central portion of concrete and the sides of 
the frame, and the bolt-holes in the sides of the frame are prefer- 
ably made half-way between each pair of ribs, the recesses en- 
abling the bolts to be inserted and the nuts screwed on. To com- 
plete a ring, segments, made as described, are placed end to end 
and bolted together. By the construction described the external 
pressure is very efficiently resisted by the concrete portions of 
the full depth of the frame, these portions being reinforced both 
toward their convex and concave faces by the two layers of ex- 
panded metal and the metal ribs, these ribs extending lengthwise of 
the axis of the rings outside the concrete portions, and serving to 
support the long sides of the frame, and to stiffen the portions 
which complete the convex side of the segments. (Seaded 
March 23, 1905.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


464. A. Shiels, London. Steam-Driers. [5 Figs.) 
January 7, 1904.—This invention relates to apparatus for ex- 
tracting or separating water from steam, and has for its object 
to provide an apparatus which can readily be inserted in a length 
of steam-pipe for the gorpose of separating the water from the 
steam passing through it, and vhich will be cheap in construction 
and efficient in operation, According to this invention, the 
apparatus consists of a tube formed in any suitable manner and 
of larger diameter than the pipe into which it is to be inserted. 
Referring to the construction shown, the body of the yaar is 
in the form of a tube or —— A, and is divided into two 
compartments or chambers longitudinally by a plate B, having a 
number of openings B! and baffes or deflectors B2 arranged above 
the openings. The tube A is inclined downwardly towards the 





away by the conduit D! in the upper part of the casing. The end 
caps C and D are preferably secured to the ends of the tube by 
bolts, which are passed through the caps and through flanges a 
on the ends of the tube. The ends of the tube A may, however, 
be or extended outwardly, the end caps C and D being 
provided with ——_ flanges, which, when the caps are in 
position, envelop the flared portions on the ends of the casing. 
A fluid-tight joint may then be made between the end caps and 


A, atid 


D- 














the ends of the casing by pouring solder or other appropriate 
metal into the cavity. sheet B may be made from a single 
piece of material, the baffles being struck upfrom the sheet itself, 
or the sheet may be perforated and the baffles attached thereto in 
any convenient manner. The ends of the sheet B rest on flanges 
or brackets O2, D°, formed on, or attached to, the end caps C and 
D respectively. In addition to being supported at its ends by 
— on the brackets C2, D%, the sheet B is, along its sides, 
rivet 

[3 Figs.) 


to the bars B5. (Sealed March 23, 1905.) 
465. Shiels, London. Steam-Traps. 
January 7, 1904.-The ny of this invention is to enable steam- 
traps to be employed with high-pressure steam by neutralising 
or equalising partially or entirely the pressure against which the 
valve has to open to permit the escape of Water of condensation. 
According to this invention, the water-outlet valve is operatively 


connected with a float which is raised by the water collecting in 
the chamber to open the valve, and when the water has ped 


by the action of gravitation. In the drawing, 1 is the boiler ani 
2 the toed-pamp ; 3 is the heating vessel, which is placed in « 
position above the water-level in the boiler 1, and is directly cou. 
nected with the steam space thereof by a pipe 4; 5 is a pi». 








connecting the bottom of the heating vessel 3 with the water 
space of the boiler, and 6 is a spraying nozzle or valve through 
which the feed-water is forced into the heating vessel 3 by the 
pump 2. (Sealed March 23, 1905.) 


5218. J. Badger, Harlesden, Middlesex. Liquid- 
Fuel Burn {2 ge] March 2, 1904.—This cieion 
relates to the burning of liquid fuel, and has for its objects to 
effect with any suitable burner or feeder more efficient results, 
especially when it is desired to force the rate of combustion. The 
improvements — more perfect combustion under all condi- 
tions of workiog, and tend to considerably lessen the noise 
generally emitted by such burners. The feeder, which may be of 





the float again falls, closing the valve and preventing the exit of 
steam. In order to permit the float to rise against high steam- 
pressure, the pressure on the valve is neutralised or equalised by 
connecting the valve spindle through a suitable mechanism, with 
a disc or valve so arranged that the pressure on the outlet valve 
is balanced or neutralised by the pressure on this second disc or 
valve. Ina preferred construction, the float C is connected toa 
we lever E ; and attached in any convenient manner to the 

oat, or to the spindle carrying it, is the outlet valve A, which is 
— of piston type, and arranged to move in a tube in the 
ower part of the chamber F and provided with V/-shaped or other 
openings through which the water esca The lever E carrying 
the float is extended to the opposite side of its pivot, and depend- 
ing from it is a spindle B! carrying a disc, plate, valve, or the 
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equivalent B adapted to move loosely in a tube or exit connected 
with the water-exhaust pipe F5, and so arranged that the pres- 
sure on this valve neutralises or equalises the pressure on the 
outlet valve A. This can be accomplished by forming the outlet 
valve A and the balance-valve B of the same area and having the 
arms of the lever E of equal length, or the valves may be of 
different areas, the arms of the pivoted lever being shortened or 
lengthen:d relatively to each other to produce the desired result. 
The float C, in place of being arranged as above described, may be 
carried on an arm of greater length than that to which the outlet 
valve is connected, the above arrangement being preferred, as it 
takes up less space than if the float were carried on a longer arm. 
The fioat and exhaust. valve may be otherwise arranged to rise 
and fall in accordance with the amount of water in the chamber F, 
and can be connected to the balance mechanism in any suitable 
manner. Asabove described, the outlet valve A opens inwardly 
and the balance-valve B outwardly from the chamber F ; but the 
valves may be otherwise arranged if so desired, so long as the 
pressure on one is equalised by the pressure on the other. When 
water collects in the chamber F, the float C is permitted to rise to 
unseat the outlet valve A, since pressure on the latter is relieved 
by the pressure on the balance-valve or disc, thus permitting the 
apparatus to be used when the steam pressure is high without 
employing a large float. (Sealed March 23, 1905.) 


2543. J. H. Dales, Elstree, Herts, and C.C. Braith- 
waite, Feed-Water Heaters. 
{1 Fig.] February 2, 1904.—The object of this invention is to raise 
the temperature of the feed-water of steam-boilers to that of the 
steam which is generated therefiom, before passing such feed-water 
into the water space of the boilers, and so to convert a large 

rtion or the whole of the heating surface into actual evaporat- 

ng surface, where the heat absorption of evaporation is prac- 
tically instantaneous, and in consequence of this the tempera- 
ture of the heating surface is kept lower than at those surfaces 
where ordinarily the feed-water is gradually raised to the tem- 
perature of evaporation. The general difference of temperature 
between the products of bustion or source of heat and the 
heating surface, on which difference the rate of heat absorption 
d ds, is dered greater than ordinary by the use of the 
efficiency of the heating surface is increased 








invention, and the 





outlet end, as shown, but the B is preferably disposed 
horizontally within the casing. and D are end caps or covers, 
and in the cap C is formed the inlet conduit C! for the steam, the 
outlet D! being situated in the cap D at the opposite end of the 
casing and preferably in line with Nyy Cl. The end cap D 
is also provided with an outlet conduit D® for the water separated 
from the steam, and this conduit o into the lower part or 
second chamber within the casing A. In ng through the 
casing the water-laden icles have a tendency to fall, and are 
thus caught by the es B2 and directed e ings B}, 

that the water is drawn into the lower of the casing and 
passes away by the conduit D®, while the dried steam passes 








gly as an average ratio. In carrying out the invention, 
a heating vessel for the feed water, supplied a tion 
with the boiler steam at full pressure, is placed in a convenient 
position which is higher than the water level in the boiler. In 
passing into the heating vessel the feed-water is forced by the 
laren 4 or feeder through a spray nozzle or perforated plate, 
which delivers the water in a finely-divided condition into the 
boiler steam which the vessel contains, and the water is thus in- 
stantly heated to the temperature of the steam by absorbing the 
latent heat of the latter. The water which is thus heated falls 
to the bottom of the vessel, and is conveyed by a pipe or suitable 
passage to some convenient part of the water space of the boiler 





any suitable type, fires preferably into a conical circular tube a of 
refractory material, which in turn yo and fires into an 
annular endless regenerative track b made up of segmental 
bricks c. Such bricks are located, in the example shown, in the 
fire box of the generator placed around the vertical sides. The 
inner walls of such track b are formed of a central upright tube d, 
and on the floor or bottom of such track may conveniently be a 
layer of broken refractory material e, though a flange f can be 
added to the tube d at the bottom forming the base of the furnace. 
The segmental bricks c are preferably arranged with a falling arch 
g from the sides of the fire-box to the centre, and this construc- 
tion somewhat reduces the size of the outlet. A coil of tubing / 
may conveniently be provided, which will help to support the 


Z. Fig.2. 


inner edges of the falling arch of brickwork, such coil being used 
for heating the feed-water or superheating the steam as clesired. 
Sufficient e is left for the passage of the gases from the track 
past the tube A, and such space or aperture may take the place of 
openings through the top and towards the centre, although this 
latter construction may also be used with advantage, A perfo- 
rated plate i is provided below the central aperture at the bottom 
of the fire-box with or without a jet-pipe j for admitting or 
inducing additional air, although such supply of air might be 
furnished by other means, The entering air becomes heat 
before meeting the gases in their exit as a circular whirling ring 
of flame from the track 6. This insures the proper smokeless 
combustion of excess of oil fed into the furnace during varying 
conditions of working. Although a conical or circular tube is 
described as feeding into an endless circular track, yet the track 
may be ef any section and formed, if desirable, conical in itself, 
enlarging or narrowing from its entrance. Or the track, where 
convenient, can otherwise follow the lines of the furnace, always 
rovided that it be endless and, 1 tly, reg tive owing 
a portion of the incandescent gases repassing the point where 
the feeder is arranged. (Sealed March 23, 1905.) 











Our Rats Aproap.—The exports of rails from the 
United Kingdom showed some improvement in March, 
the total shipments for the month having been 45,305 tons, 
as compa with 29,905 tons in March, 1904, and 58,243 
tons in March, 1903. The colonial demand compared as 
follows last month with the corresponding months of 1‘"4 


and 1903 respectively :— 


Colonial Group. 


Mar., 1905. | Mar., 1904. | Mar., 1903. 





tons 
15,179 
11,595 

6,427 


tons 
British South Africa 
British India wi 
Australasia .. 
Canada 


14,906 
2,334 
1,00L 


The shipments to South Africa in March were extremely 
disappointing; the deliveries to Canada induce hopes, how- 
ever, of an improved demand in that quarter. The Argen- 
tine Republic took 7227 tons of British rails in Mar: h, a8 
compared with 4635 tons in March, 1904, and 7117 tons 1p 
March, 1908. No rails were forwarded to Russia. The 
te exports of rails from the United Kingdom to 
M 31, this year, were 133,586 tons, as compared \ i" 
111,150 tons in the corresponding period of 1904, .0 





146,310 tons in the corresponding period of 1903. 
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COAST EROSION. 
(By a FELLow oF THE GEOLOGICAL Soctety.) 


In reply to a question addressed to. him in the 
House of Commons on March 30, the Prime Minis- 
ter announced that he had no present intention of 
appointing a Commission to inquire into the ques- 
tion of coast erosion. Perhaps his non posswmus 
attitude is right. Sufficient demands are made 
upon the public time by problems of more appa- 
rent, if not more immediate, urgency. Seva: 
less, the question as to how far the State should 
undertake the duty of keeping back the sea is one 
which may become important at no very distant 
date; and with a view to future legislation, the 
accumulation of evidence, and its publication in the 
—_ of a Blue-Book, might be of considerable 
value. 

But it is not necessary to have recourse to the 
elaborate formality of a Royal Commission to 
establish the fact that our coasts are in some places 
being destroyed by the continual poundings of the 
restless ocean. The perusal of a standard work on 
physical geology, or even the casual observations 
made hy a visitor to a seaport or seaside watering- 
place, are sufficient to show that irreparable harm 
18 being done in many districts. 

_ The effect produced is slow but sure ; in some 
instances it may be so slow that the oldest inhabi- 
tant ‘inds it difficult to recall any material changes 
in the coast-line ; yet the sea is always at work. 
One has only to glance at the fretted coast-line on 


the \\est of Ireland to realise the havoc wrought 
by the waves of the Atlantic amongst adamantine 
‘OcK 

1 enormous forces exercised by the waves 
durii; a storm can be realised from a study 
of t: cir effect in moving blocks of stone. De la 
Bec e, In the Geological Observer, states that :— 

D ing heavy gales at Plymouth in 1824 and 
- blocks of limestone and granite weighing 


~ to 5 tons were washed about at the break- 
Water like pebbles. About 800 tons of such 
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blocks were borne to a distance of 200 ft. up the 
incline plane of the breakwater. In one place 
a block of limestone 7 tons in weight was washed 
a distance of 150 ft.” Again, in Juke’s ‘‘ Manual 
of Geology,” it is sta that on the coast of 
Clare blocks may be seen which have been torn 
from rock masses 20 ft. above high-water mark, 
and thrown up on to the grass full 20 ft. higher 
and 20 yards farther back. A more modern and, if 
possible, a more striking example of the force of 
the waves is furnished by an incident which occurred 
when the new Fastnet Lighthouse, on the Irish 
Coast, was nearing completion. A small tank or 
cistern had been pl on, but not fastened to, 
the balcony of the lee—i.e., the eastern—side of 
the lantern. This tank was carried away during a 
storm. 

Having these facts in mind, one is not surprised 
to learn that the friable rocks and cliffs which make 
up so much of our coast-line are being rapidly worn 
away. Many people, indeed, are content to think 
that if only the force of the waves could be broken, 
the process of erosion could be materially checked, 
if not altogether stopped; but when all the 
terrestrial agencies at work are taken into account, 
we shall find that this statement falls short of the 
truth. Nevertheless, it must be admitted that the 
action of the sea is accountable for a large amount 
of damage. 

If we make a journey down the east coast of 
England, we shall dnd striking examples of the way 
in which the coastwise counties are suffering from 
the inroads of the sea. In Yorkshire a continual 
wastage is going on between Flamborough Head and 
Spurn Point. In a paper on this subject by R. Pick- 
will (Proceedings of the Institution of Civil Engi- 
neers, vol. li., page 191) it is stated that the rate at 
which the cli ve receded from Bridlington to 
Spurn, a distance of 36 miles, has been found by mea- 
surement to equal on the average 2} yards annu- 
ally, which upon 36 miles of coast would amount to 
about 30 acres a year. At this rate the coast, the 
mean height of which above the sea is about 40 ft., 








| D 


has lost; 1{mile;in} breadth! since the Norman Oon- 
quest, and more than two miles ‘since the occupa- 
tion of York by the Romans. 

Further south the effects of coast erosion are still 
more striking. Thus the site of the old town of 
Cromer is now the German Ocean. Visitors to the 
present town will often have been struck by the 
way in which the sea is gradually cutting in on both 
sides of the pier. Its action is only partially 
checked by the groynes which have been placed at 
intervals along this part of the coast. So rapid is 
the erosion at this place that during the period 
between 1838 and 1861 a portion of cliff, com d 
of sand and clay, between Cromer and Mundesley 
receded 330 ft., which means an annual waste of 
14 ft. 

The same sad story of waste is told in the history 
of towns further down the coast. Dunwich, in 
Suffolk, which is now only « small village, was for- 
merly a seaport town of considerable importance. 
The waste at this particular spot has ceased for the 
present, but certain cliffs in the neighbourhood are 
retreating at the rate of from 20 ft. to 30 ft. a year. 

Still further south—on the Kentish coast, at 
Reculver—the same evidences are forthcoming, 
according to Mr. Jukes Browne (*‘ Physical Geo- 
logy,” page 174). Reculver was a Roman station ; 
and even in Henry VIII.’s time the church was 
nearly a mile from the sea. The Roman camp was 
destroyed in 1780, and part of the churchyard in 
1804; but since then artificial means have been 
taken to break the force of the waves, and to pre- 
serve the church as a land-mark. Instances of 
this kind might be multiplied to any extent ; they 
have all one solemn tale to tell. 

On the south coast erosion is going forward at a 
rapid pace, but the cliffs of the southern counties 
are not suffering to the same extent as those of 
East Anglia, which fuct is partly accounted for 
by their being more compact and less easily broken 
up by the waves. 

Passing to the west coast—the coast of Cornwall 
and Devonshire—what do we find? Erosion ; yes, 
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but not to the same extent. True, the rocks here 
are of the hardest ; but in spite of the battering of 
the Atlantic, lashed to fury by the south-western 
gales, no complaints are made that the sea in this 

istrict is gaining upon the land. What is the real 
reason of this peculiar difference between the effect 
of the North Sea, which beats upon the east coast, 
— the Atlantic, which reaches the coast of Corn- 
wall ? , 

If we renew our examination of the east coast, it 
will be to find that an agency mightier than the 
ocean is working the destruction of the land. There 
are indubitable signs that the eastern counties are 
being subjected to continual depression. 

That there has been such depression in recent 
geological times is apparent from the fact that 
submerged forests are found on the coast of Lin- 
colnshire. A similar forest is found in the Wash 
off Hunstanton ; and the fact that this forest is of 
recent date is evidenced by a flint celt, or axe, 
having been found embedded by its cutting edge 
for a depth of 1} in. in the trunk of one of the 
trees. 

On the Cornish coast, however, the land and sea 
do not even maintain their relative positions. The 
land appears to be rising out of the sea. Hence 
the erosive action of the sea is obliterated. Proof 
of this elevation is to be found in the fact that 
raised beaches are to be found in many places 
along the coast; while the fact that these raised 
beaches are of modern formation is established, 
because they are filled with sea-shells similar to 
those which are lying on the beach between high 
and low-water mark. 

One must guard against any general assertion 
that while the east coast of Great Britain has 
always been sinking, the west coast has always 
been rising out of the sea. Thus beds of peaty 
matter occur beneath the sea at many places on the 
west coast—e.g., at Holyhead and elsewhere— 
showing that a depressing movement has taken place 
here at some not very distant geological age. 

Tf our surmise, that what appears to be the 
result of coast erosion is largely due to earth move- 
ment, is correct, it is impossible to suggest a 
remedy. Groynes may stave off the evil day fora 
time ; but if a whole eoast is becoming depressed, 
the groynes themselves must eventually disappear. 
Even assuming, however, that the relative eleva- 
tion of land and sea remain constant, it does not 
seem to have been proved that groynes are a 
sovereign remedy against the hammering of the sea. 

For with every modern appliance at our dis- 
posal, we appear to be powerless to control or 
even check those geological forces which have 
ou water and dry land on the surface of the 
globe. A glance at the geological record shows 
that land and sea have been constantly changing 
places. To use the words of Tennyson :— 

‘*There rolls the deep where grew the tree ; 
Oh, Earth, what changes hast thou seen ; 
There, where the long street roars has been 
The stillness of the central sea !” 

These beautiful lines are worthy of committal 
to memory by those who think that the Govern- 
ment can legislate effectually for the prevention of 
coast erosion. 








THE CONTINENTAL FIRE SERVICE. 
By Epwin O. Sacus, F.R.S. Ed., Architect. 
(Continued from page 371.) 
Frre-BricavE LiTgRatTuRE AND COLLECTIONS IN 
AustRia-HunGary. 

As indicated, when dealing with the Vienna 
Professional Fire Brigade, the excellence of its 
printed matter is remarkable ; and I think it should 
be said that such of the official fire service litera- 
ture as I have seen in Austria generally is of ex- 
ceptional merit, both in conception, arrangement, 
and aon. Certainly, the most notable book is 
one issued by the Imperial Austrian Fire Brigade 
Association, regarding the actual state of the 
Austrian Fire Service at the commencement of 
the twentieth century. This is a royal octavo 
volume of some 450 pages, excellently printed, 
thoroughly prepared, and containing an enormous 
amount of valuable statistical information. | If any- 
thing, the information presented goes too far—i.e., 
gives so much attention to matters of detail that it 
is difficult to locate points of importance. But for 
all that, the existence of so valuable a book for 
immediate and easy reference is certainly most 
advantageous, and a credit to the body that has 
published it. 





As to the Vienna Fire Brigade, its annual reports 
are well conceived, carefully edited, and particu- 
larly clear and concise. It is obvious that there 
is no intention to hide facts, as is so frequently 
the case in reports of this description, for the 
Vienna records tell some very candid truths. The 
peculiar feature of the Vienna reports is the supple- 
mentary information, generally illustrated, which 
is presented regarding fires which have occurred, 
a these particulars are very interesting reading. 
All the drill-books, rules and regulations are well 
printed, well arranged, and models of their kind 
—very different from the many flimsy publica- 
tions so often found. A volume published by 
Chief Inspector Chitil, one of the officers of the 
Vienna Fire Brigade, dealing with the historical 
evolution of the fire- protective regulations and 
the fire service of Vienna, is also a book that can 
be well recommended for reference purposes. 
What can be said of the Imperial Association of 
the Vienna Fire Brigade applies equally well to the 
district associations of the large centres in Austria. 

I have before me an excellent volume, printed 
in German, dealing with the development of the 
Bohemian Fire Service. It is full of most valuable 
information, if one only had the time to peruse it. 
The City of Prague likewise publishes—in the 
Czech language—everything appertaining to the 
fire brigade of that city ; and one can see at a 
glance that the publications are based on the Vienna 
model, are equally well got up, and perfectly illus- 
trated. So, speaking generally, the fire literature 
of Austria seems to be dealt with in a very practical 
and exhaustive manner, and the statistical informa- 
tion is of a most comprehensive kind, and, as such, 
naturally serves as an excellent basis for the de- 
velopment of the service throughout the country ; 
for without really reliable data it is very difficult to 
direct any movement. As to the general, literature, 
distinct from the official literature, it is fairly com- 
prehensive, and there are several fire-service papers. 

Compared with the Austrian official publications, 
those of Hungary do not reach the same high 
standard. The ‘‘ Budapest Fire-Brigade ——- 
for instance, printed in Hungarian, are of little 
practical value. But of late, more particularly in 
connection with the recent International Fire Con- 

ess at Budapest, the Hungarian Fire-Brigades’ 

Jnion has issued some matter of considerable merit, 
dealing with the general fire service of the country, 
and this report is thoroughly reliable. The union 
has also had the good sense to accompany the Hun- 
garian official text with an abbreviated translation in 
the German and French languages, so that facts are 
easily available. 

Turning to the question of fire-service collec- 
tions, the Vienna Fire Brigade has a fire museum 
in the best sense, and although not extensive in 
character, it serves as a nucleus for further develop- 
ment, and the contents are of considerable value. 
The value of the museum is materially enhanced by 
a collection of modern pictures by leading Austrian 
artists, who have presented sketches of the Vienna 
Fire Service taken from life, which collection is in 
itself perhaps one of the most charming—and at 
the same time picturesque—in’ existence. 

I understand it is the intention of the Austrian 
Fire-Brigade Association to start a national museuin 
at Vienna, in conjunction with its scheme of having 
its own building as a headquarters in the capital. 
An effort had already been made in the direction 
of obtaining a nucleus for this national museum as 
far back as 1901, and quite a number of ancient 
appliances and relics have already been obtained. 
But speaking generally, though the Vienna Fire- 
Brigade Museum has a charming nucleus, and the 
intentions of the Austrian Association are ambitious 
in this direction, there is nothing yet really exist- 
ing in Austria that might be termed a compre- 
hensive museum, covering the entire subject, and 
serving for purposes of general instruction. There 
is no doubt, however, that as time goes on, some- 
thing of this description may be obtained ; and 
in that case I have no doubt it will be managed in 
the same thorough manner as the production of 
the official fire-service literature has been, con- 
ducted by the leading brigades, and by the Austrian 
Imperial Association. 


Frre-Service AMBULANCE WorK AT VIENNA 
AND BupaPpsst. 

It will have been observed that no special refer- 
ence has been made to any ambulance work done 
by either the Vienna or the Budapest professional 
brigade. As a matter of fact, both the professional 





and suburban forces of Vienna and the profes. 
sional volunteer and factory forces of Budapest do 
pay some attention to proficiency in ambulance 
work on the part of their men, and they carry first. 
aid appliances; but neither force by any means 
gives that close attention to the question which is to 
be met with in many other brigades, owing to there 
being no direct necessity for this, having regard to 
the very pleasurable fact that both Vienna and Buda- 
pest are splendidly supplied by first-aid organisations 
that are probably unrivalled on the Continent of 
Europe. Seeing that this first-aid service in a way 
serves as an auxiliary to the fire brigade, and relieves 
it of a considerable amount of responsibility, and 
seeing, further, that this ambulance service is orga- 
nised very much on fire service lines, I think some 
reference should be made to it here ; although it is 
not a primary purpose of either the Vienna or the 
Budapest Volunteer Ambulance services to accord 
aid in fire matters, yet attention has been given by 
them to the question of fire-service organisation. 
This has special regard to the assistance which they 
are from time to time called upon to render at rail way 
accidents, forest fires, and other great catastrophes. 
As to the Vienna Volunteer Ambulance Society, it 
was formed on the day after the Ring Theatre fire, 
of 1881, by the late Baron Mundi. Its object was, 
in the first instance, to create a civil ambulance ser- 
vice ; and besides this, as a supplementary issue, to 
organise a general auxiliary service on the occasion 
of great emergencies, such as conflagrations, rail- 
way accidents, floods, and the like. 

The society has three departments: the first 
comprising its Fire Service, the second its Flood 
Service, and the third its First-Aid Service. The 
Fire Service comprises several of the Vienna 
suburban volunteer fire-brigades. A certain pro- 
portion of the men of these brigades (400, of all 
ranks) are organised to do duty for the Ambulance 
Society, also outside the metropolitan area if called 
upon. The Flood Service comprises 149 men from 
the leading rowing clubs. This section has its own 

unts, pontoons, and food - distributing vehicles. 

he First-Aid Service comprises 14 paid doctors, 
325 doctors doing voluntary service, 60 medical 
students, 3 ambulance superintendents, 12 ambu- 
lance men, and 6 coachmen. 

The society carries on its work from the head- 
quarters stations, centrally situated, which comprises 
a large administrative block, and with coach-house 
and stabling for 19 horses. The ground floor of the 
administrative building is primarily utilised for a 
watch-room, waiting-rooms, duty-rooms, an accident 
ward, and an operating-room. The first floor is 
occupied by offices, class-rooms, and as a tenement. 
The watch-room is well equipped with telephones 
for ordinary telephone service, and communication 
with the police, fire brigade, and other authorities. 
The first-aid carriages turn out with a doctor, 
coachman, and two ambulance men. The society 
turns out to railway accidents within 300 miles 
from the capital, the arrangements for such 
‘turn-out ” being in the form of standing orders. 
To meet great emergencies the society can count 
immediately upon the assistance of 50 of its doctors, 
200 volunteer ambulance men equipped with 26 
ambulance carriages, 250 stretchers, and a large 
number of minor appliances. 

The society is supported in the main by volun- 
tary subscriptions, its annual expense being 134,000 
crowns (55271.). In a period of 18 years of exist- 
ence its income has been 3,000,000 crowns 
(123,7501.), and its assets at present are, besides 
its headquarters, costing 300,000 crowns (12,3751. ), 
a cash reserve of 800,000 crowns (33,0001. ). 

Regarding the society’s work, as far as the Vienna 
Fire Brigade is concerned, of course, the great 
point is that the society turns out an ambulance of 
its own accord to practically every fire, receiving 
an intimation as to the whereabouts of the fire by 
telephone from the fire - brigade headquarters. 
In the case of minor fires, however, the ambulance 
only turns out by request. 

There cannot be the slightest doubt that, apart 
from the fact that the fire brigade is relieved from 
a considerable amount of anxiety and work in 
ambulance matters by the existence of this splendid 
society, the existence of immediate help of this 
description is of great advantage to the firemen 
themselves, inasmuch as, if hurt, they have on the 
spot skilled first-aid assistance, under the super- 
vision of a doctor ; and if the hurt be a serious one, 
immediate transportation to the nearest hospital. 
Only those who have actually been hurt at a fire 
can realise what it means, say, on a wet night, to 
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lie on the kerb, and be handled by a well-meaning 
but generally very amateurish colleague. 

At Vienna, as already indicated, the first-aid 
carriage, with doctor, coachman, and two ambulance 
men, is actually in attendance at a tire. This 
means that an injured man is attended to under 
the shelter of the carriage in question, by men 
thoroughly skilled in handling the injured, and 
under the supervision of a medical man ; the benefit 
is only too obvious. It has often been said that 
the Vienna Society goes somewhat too far by having 
doctors in attendance with every ambulance car- 
riage. My own view is that so long as the doctor 
does not go beyond rendering actual first-aid assist- 
ance—i.e., simply limits himself to first-aid assist- 
ance applied in the best possible manner—there 
can be nothing better. It is only in such rare 
instances where, perhaps, a junior doctor wishes 
to do too much, ad hoc, on the spot, that there is 
a risk of more being done under unsuitable cir- 
cumstances than should be the case. 

What applies to Vienna applies equally to Buda- 
pest. The Budapest Volunteer Ambulance Society 
was formed in 1887, and provides first-aid and 
ambulance-carriage service for the whole of the 
Budapest district. It is, further, organised to assist 
the authorities in cases of great emergencies, and 
in such cases extends its usefulness beyond the 
boundaries of Budapest. As far as this ambulance 
service is concerned, the primary principle of the 
force is to turn out rapidly with a horsed ambu- 
lance, carrying a doctor, one ambulance man, and 
a coachman, so that first aid may be rendered in a 
skilled manner, and the injured person then rapidly 
transported, either to the ambulance society’s head- 
quarters, to a hospital, or to his private residence, 
as the case may require ; the ambulance society’s 
headquarters being sufficiently extensive to pro- 
vide accommodation for a number of accident cases. 
The following are some particulars :—The Buda- 
pest Municipality provided the society with its head- 
quarters station in 1890, at a peppercorn rental. It 
has since been enlarged, and comprises some 67 
rooms and offices, with a courtyard of some 600 
square yards. Besides the provision of the build- 
ing, the municipality grants the society an annual 
subsidy of 20,000 crowns (82d/.). Including this 
sum, the income from all sources of the society 
is about 85,000 crowns (3506/.) per annum—i.e., 
including income from interest on legacies, dona- 
tions, subscribers’ fees, fees paid for the trans- 
portation of the sick as distinct from accident 
cases. The capital of the society is about 400,000 
crowns (16,500/.). 

The society comprises a large membership of 
various degrees :—(a) Honorary members (elected 
for special services rendered); (b) Founders, who 


originally subscribed 400 crowns ; (c) Donors, who’ 


have contributed 100 crowns ; (d) Subscribers—i.e., 
persons who subscribe annually 6 crowns; (e) 
- Active members—i.e., persons actually engaged in 
first-aid work, be they physicians, medical students, 
or nurses. Active members have to pass the senior 
first-aid course and wear a distinguishing cap. 
Certain of the active members—i.e., the workers 
—are paid ; the majority give their services volun- 
tarily. There is a third section, composed of those 
who receive certain facilities in lieu of pay. These 
facilities comprise free board and lodging. Medical 
students of small means are thus afforded facili- 
ties for study and assistance in consideration of 
their rendering first-aid services, which services, 
of course, include night-work. 
The accommodation at the headquarters’ station 
comprises a watch-room and duty-rooms on the 
ground floor, with a first-aid ward adjoining. There 


are large stores and coach-houses, as well as 
stabling for nineteen horses. The floors comprise 
various offices, upper tenements for physicians 
and ti ® secretary, and various students’ rooms. 
As is (he case at Vienna, so it is at Budapest, 
where the society turns out to fires, and relieves 
the fire brigade of any ambulance duties. The 
work «| the society comprised 13,000 cases in 1903. 

T will end these remarks on the ambulance 
Service of Budapest and Vienna by saying that I 
consiic: that they in every way fulfil the pur- 
pose of large capital cities, and that they can be 
held uj as models well worth copying in great 
industrial centres. Of course, as I have before 
stated, ‘n most townships in Austria and Hun- 
sa in the rural districts, the fire brigades 
ot mee own trained first-aid men, who are orga- 


der and in co-operation with the milita: 
Red Cross scheme, The civil ambulance service 





described above is the exception. As to the actual 


ambulance appliances used in the two societies | 
named, these are outside the scope of this article ; | 
but taken generally, they are, for all practical pur- | 


poses, good and serviceable, as far as the ambulance 
carriagesare concerned. Aboveall, they are econo- 
mically constructed, without unnecessary showy 
fittings. 


Tue Re-EQuipMENT OF THE VIENNA FIRE SERVICE | 


witH SELF-PROPELLED APPLIANCES. 
When discussing the very excellent equipment 


urban auxiliaries in my article of January 27, I 
mentioned that the horsed chemical-engines of the 
former force were to be replaced by electrically- 
driven appliances similar to one illustrated in 
Fig. 16 (see two-page plate published on the above- 
named date). I cove urther had frequent occasion 
to remark on the tendency in Vienna, or, for the 
matter of that, throughout Austria, to be thoroughly 
up to date in equipment. 
siderable pleasure to be able to make an announce- 
ment ofa matter which, until recently, was private, 
but can now be made public—namely, that the 
Municipality of Vienna has definitely deci 


re-equip its entire service (both ‘professional and | 
volunteer auxiliaries) with self-propelled appliances, | 
so that the Vienna service is once and for all to| 


become a motor service. 
I need hardly indicate what a revolution in fire- 


service matters is thus heralded. For a capital | 
city which has a service of high standing under a/| 
most experienced officer, such as Commandant | 


Miiller, to definitely discard its horsed service is, 
indeed, a step in advance, and will serve as an 
example to the world. It is no question of order- 
ing single appliances, or a set of appliances for one 
station for experimental purposes, These experi- 


It now etiets ise on- | was 340 ft. long by 43 ft. beam 
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MICROSCOPIC OBSERVATIONS ON 
NAVAI, ACCIDENTS.* 


Parr II. 


| By Tuomas AnpREws, F.R.S., M. Inst. C.E., 


F.C.S. (Telford Medallist and Telford Prizeman, 
Institution of Civil Engineers; Gold Medallist 
and Bessemer Prizeman, Society of Engineers) ; 
Metallurgical Chemist and Testing Engineer, 
Wortley, near Sheffield. 


: ; Fracrurep Iron Sreamsnir Proper.er SHart. 
of the Vienna professional brigade and its sub- | : 


Tue author examined a portion, kindly sent to 


|him by one of the leading shipbuilders in Great 
| Britain, from the propeller tail shaft of a large 


screw steamer, which had fractured in service. 
The portion received showed the face of the actual 
fracture. 

The engines were of 1600 indicated horse-power 


| at their trial, but in regular work they would prob- 


ably develop about 1200 peg we The vessel 
y 29 ft. deep ; the 
oss tonnage was 3334 tons, net tonnage 2164 


gr 
| tons, and the load displacement about 7600 tons, 
ded to| Lhe shaft was of wrought iron, forged from best 


selected scrap iron, and the dimensions are given 
in Fig. 1. The shaft had been in use only about 
two years. The portion of the shaft examined was 

32 in. in diameter, the actual fracture being at 
one end of this piece. The appearance of the frac- 
ture, as seen from two different aspects, is shown 
in Figs. 2 and 3, page 564. 


General EXAMINATION. 


The author microscopically examined the fracture 
with a special instrument, both transversely and 
longitudinally ; the fracture bore evidence of having 
been produced by very sudden and powerful tor- 
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ments have long been made in Vienna. We have 
before us a definite scheme of re-equipment of an 
entire force. The first order is for fifty-three 
new self-propelled chemical engines and traps, and 
to replace the entire horsed appliances of this kind 
in the professional brigade and in the auxiliary 
brigades that have their own horses—i.e., those in 
four of the suburban volunteer brigades. No less 
than 132 horses and 81 coachmen will be dispensed 
with under the first order. After this order has 
been put into effect, the question of replacing the 
horsed steam fire-engines, horsed escapes, and long 
ladders will be similarly dealt with. The fifty- 
three appliances to be installed under the first 
order will be of the electrical type referred to. 
As to the financial aspect of the first order, the 
municipal budget shows that an annual saving of 
76,000 krone (3135/.) is anticipated, which figure 
has been arrived at after careful investigation both 
at Vienna and Hanover. The capital outlay on 
the fifty-three new motor appliances will be 850,000 
krone (35,0001.), after due allowance for credits on 
—— to be disposed of. 

am sure no more fitting announcement could 
be made to conclude my notes on the fire service 
of the Austro-Hungarian Empire, and I trust the 
meaning of this announcement will not be lost 
wherever fire-brigades exist. 


(To be continued.) 








Canapian CoaL.--The output of the Dominion Coal 
Company in March was 228,765 tons. This total showed 
an increase of about 100,000 tons, as compared with the 
company’s extraction in February. 

Tue Russian Navy.—Several officers of the Russian 
Navy have arrived in France in order to superintend 
the construction, at the Chantiers de la Seyne, of two 
armour-plated cruisers, twelve to o-boat destroyera, 
and a number of torpedo-boats submersibles. The 
boilers and engines for these vessels are to be built by the 
Marseilles Forges et Chantiers. The Czar has ordered 
the construction of the following vessels for the Russian 
Navy :—Three cruisers of the Bayan type; four gunboats 
of the Guiliak type; ten gunboats with a dis ment 


of 183 tons each; two cruisers for laying mines, with a 
displacement of 570 tons each ; two torpedo-boats with a 
displacement of 350 tons each ; and ten shallope, 
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FRACTURED PROPELLER SHAFT 


nce of the 


sional strain. The crystalline “p 
ifferent places in 


iron was somewhat variable in 
the fractured section. 

An idea of the general crystalline structure is 
given on the illustration, Fig. 4, page 564. The 
shaft showed evidence of having, during manipula- 
tion, been insufficiently heated in the interior, 
which has proved an undoubted factor of weakness 
to the shaft; and if the shaft had been more 
uniformly heated during its manufacture and better 
welded in the interior, the author thinks it would 
not have broken. 

As will be seen on reference to Figs. 2, 3, and 5, 
there are hollow cavities running longitudinally 
near the centre of the shaft. Some of these large 
internal flaws showed no metallic cohesion for a 
distance of at least 12 in., measured longitudinally 
from the face of the fracture, and a wire could be 
passed along the interior of one of these cavities 
for a considerable distance. The cavity appeared 
to extend still further longitudinally, but owing to 
its sinuosity the wire could not easily be made to 
penetrate further. 

The general appearance of these cavities will be 
seen in Figs. 2 and 3, and also in Fig. 5. A trans- 
verse section (through A B, see Fig. 5) was cut 
through this shaft at a distance of 3 in. from the 

lace of fracture in order to trace and intersect the 
arge longitudinal cavity marked C in Fig. 5; the 
cavity was intersected, and at this point had 
the appearance as shown at point C, Fig. 5. Here 
the cavity had a transverse width of 5; in. The 
general appearance at this point of intersection, 
longitudinal and transverse, will be seen on re- 
ference to the figure just named. 

A comparison of these internal imperfections 
shows that the general structure of the interior of 
the shaft had been weakened by the presence ‘of 
these defects, which have undoubtedly been amongs 
the main factors leading to the destruction of the 
shaft. 


CuemicaL ANALYSIS OF THE FRACTURED SHAFT. 
A careful chemical analysis was made of drilling 


ue The first series of articles appeared in ENoINExRIXG 
yo]. Ixxviii., pages 737, 778, aan 10 : 
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OBSERVATIONS ON FRACTURED IRON PROPELLER SHAFT. 











MICROSCOPIC 

















Fig. 2.—Appearance of Fracture. Fractured Iron Propeller Shaft, 13} in. in Diameter. Fic. 3.—Appearance of Fracture (another view). Fractured Iron Propeller Shaft, 
13} in. in Diameter. 


_Fig. 5 





Face of Fracture 








Transverse Section 
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PORTION OF PROPELLER SHAFT 














Fie, 4.—General Crystalline Structure (Reduced Size). Fractured Iron Propeller Shaft. receen) Showing Internal Flaw 


Fie. 6.—Micro- Crystalline ‘'tructure. Fractured Iron Pro- Fie. 7.—Internal Micro-Slag Flaw. Fractured Iron Propeller F'1. 8. —Micro-Crystalline Structure. Fractured Iron Propeller. 
peller Shaft, as seen at a Magnification of 300 Diameters. Ac- Shaft, as seen at a Magnification of 300 Diameters. Actual am. The ¢ —_ yy) Loup Cl ere A es) 
1 > ‘i i \. Magnificati f E ing, Diameters. meshing around some o e mary ystals, as s¢ 
tual Magnification of Engraving, 250 Diameters agnification of Engraving, 250 Diameters. = Magnification tS ee rea” aceeed Gageitieation of 
Engraving, 250 Diameters. 


from the shaft close to the fracture, with the results | manganese, and sulphur, are fairly satisfactory ; Hicu-Power Microscoric EXAMINATION. 
given in Table I. the silicon and phosphorus are, however, high. A portion was machined in longitudinal section 
wav nde PuysicaL EXaMINaTION. at the point of the fracture of the shaft, and was 
eee eee Physical tests of the strength of the shaft were prepared, polished, and etched in acid of suita''e 
IR Sots 9 sie 8 coe "a ee 20d taken on portions cut from near the fracture, with dilution to develop the micro-crystalline structure 
Sulphur . Perse ae) te Lc km 9 ae ee the results given in Table II., on page 565. of the iron. On the outside of the shaft, near ‘'¢ 
rie ies et ae | These results, as regards maximum stress, are| point of fracture, the high - power microsc:/\¢ 
hee: fairly satisfactory for a wrought-iron shaft of this examination showed the iron to be generally }»'s- 

100.000 | Jarge diameter ; the elongation is not, however, | sessed of a normal crystalline structure, and ind 

tions were afforded that the forging had, in ‘11s 


The results, as regards combined carbon, | very high. 
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TaBLeE II.—Results of Physical Tests. 
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| A typical slag flaw, as seen in longitudinal 


~ | section at a magnification of 300 diameters, close 


|to the point of fracture, is delineated in Fig. 7. 
The general normal micro-crystalline structure of 
|the forging, as seen in longitudinal section at a 
| magnification of 125 diameters, is given in Figs. 9 
'and 10, and as seen at 300 diameters in Figs. 6, 8, 
11, and 12. The high-power microscopic examina- 
tion has also revealed another source of internal 


Fibrous, with weakness in the shaft. This arises from the manner 
a slight trace 
of crystal. 


in which the carbide of iron present in the iron 
has locally segregated in thin streaks, constituting 





Fie. 9.—Micro-Crystalline Structure. Fractured 
Iron Propeller Shaft. as seen at a Magnification 
of 125 Diameters. Actual Magnification of En- 
graving, 75 Diameters. Vertical Illumination. 





Fractured Iron Pro- 


Fie. 1: 
peller Shaft, as seen at a Magnification of 300 Diameters. 


Micro-Crystalline Structure. 


Fie. 10.—Micro-Crystalline Structure. Fractured 
Iron Propeller Shaft, as seen at a Magnification 
of 125 Diameters. Actual Magnification of En- 
graving, 75 Diameters. Oblique Illumination. 





Fie. 13. Fractured Iron Pro- 


peller Shaft. 


Micro-Crystalline Structure. 
Indications of Micro-Crystalline Slip, as seen 


weakness in the micro-crystalline structure of the 
shaft. 

An illustration of this will be seen on reference 
to Figs, 8and 11. In the centre of Figs. 8 and 11 
will be seen the white silvery carbon compound 
running amongst the inter-crystalline spaces of the 
facets of the primary crystals of the iron. Two 
typical instances of this structure will be seen 








Fie. 11,—Micro-Crystalline Structure, Fractured Iron Pro 
peller Shaft, as seen at a Magnification of 800 Diameters. 
Actual Magnification of Engraving, 250 Diameters. 





Fractured Iron Pro- 
Indications of Micro-Crystalline Slip, as seen 


Fie. 
peller Shaft. 


14.—Micro-Crystalline Structure. 




















Actual Magnification of Engraving, 250 Diameters. at a Magnification of 300 Diameters. Actual Magnification of at a Magnification of 800 Diameters. Actual Magnification of 
Engraving, 200 Diameters. Engraving, 200 Diameters. 
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Defect at C 
Fig. 16 
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, gs were indications of the presence of internal 
fae ‘W areas interspersed amongst, and in some 
SBUANCES 


iron: these « a 
on; these slag areas were not, however, in the 


oe n examined, comparatively of large size ; but 
_— seneral formation was calculated to induce 
€s of weakness in the structure of the shaft. 


en finished at a good high temperature (see |a fine mesh-work formation 


surrounding, the primary crystals of the | chemical formula of Fe 


:. 


wee | surrounding 
'some of the primary crystals of the iron, this 
| carbide of iron being present in the form of a 
| hard bright silvery a probably having a 


The presence of this hard carbon compound has 
prevented metallic cohesion of the mass to some 





extent in places in the section of the shaft, and has 
to a certain extent formed another source of internal 





indications of the general micro-crystalline struc- 
ture of the shaft, as seen in section, both by oblique, 
and also by vertical illumination (see Figs. 9 and 10 
respectively) at a magnification of 125 diameters. 
Another interesting result of the investigation is 
the apparent existence of crystalline slip, which 
appears to have occurred in some places along the 
planes of cleavage of the ultimate crystals of the 
iron adjacent to the point of fracture. This is 
seemingly due to the considerable stresses to which 
the shaft has been subjected in course of its work, 
or, perhaps, rather during the final stresses pro- 
ducing the fracture ; the micro-crystalline slip 
observed appearing to afford some indications of 
the extent of the fatigue deterioration of the metal. 
Illustrations of the crystalline slip, which has 
apparently taken place in some portions of this 
shaft, adjacent to the point of fracture, are given 
in Figs. 13 and 14, as seen in section at a magnifi- 
cation of 300 diameters. The extremely fine Tine 
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running across the facets of some of the crystals of 
the metal are apparently the indications of the 
crystalline slip, which generally seem to coincide 
with the orientation of the respective crystals of 
the iron. 

The results of the preceding investigations afford 
indications of some of the chief causes which have 
induced the fracture of the propeller shaft. 


APPENDIX. 

Tu addition to the fracture of the above-mentioned 
shaft, the author is conversant with the fracture 
of a steel stern-shaft belonging to a torpedo-boat 
destroyer with twin screws. This vessel 
through her trials all right, and subsequently had 
sustained considerable service. Afterwards the 
vessel was put into dock for periodical cleaning, 
when very serious defects were discovered on one 
of the shafts being scraped and cleaned. 

Fig. 15, page 565, is a sketch of the shaft, the 
lines and index letters A, B, C showing the positions 
of the defects and fracture. It was found that on 
blowing hard into the hole A that moisture exuded 
from B, which was about 13 ft. 5 in. distant from 
A. The cracks at A and C appeared also to have 
run along longitudinally, leaving a diamond-shaped 
piece of metal in the centre (see Fig. 16), which 
broke away altogether. This is another illustration 
of those so-called mysterious defects and fractures 
in steel shafts which might have had most serious 
consequences had not the defects been discovered 
in time. 

It seemed to the author that the breakage prob- 
ably arose from the presence of an internal axial 
pipe-like flaw which extended through the interior 
of the shaft from the point A to point B for a 
distance of about J3 ft. 5 in. This might have 
been due either to piping of the original ingot or 
from local segregation of some of the chemical 
constituents of the steel, or from defective thermal 
treatment during manufacture. 

The author thought it would be interesting to 
bring this illustration forward, showing that hollow 
places occur producing fracture in steel shafts as 
well as occasionally in iron ones, The circum- 
stances mentioned above also show the importance 
of frequent cleaning and examination of all shafts 
and other parts of the machinery of a vessel. 
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A «Text-Book of Coal-Mining for the Use of Colliery 
Managers and others. By HeErsert W. HvuaGues, 
Assoc. Royal School of Mines, Assoc. M. Inst. C.E., 
F.G.S8., &c. Fifth Edition, thoroughly revised, enlarged, 
and in part re-written. London: Charles Griffin and 
Co., Limited. [Price 24s. net. ] 

In the preface to the first edition of this work 
the author stated that his aim was to supply a 
text-book of moderate dimensions, giving AD the 
information with which the student and the prac- 
tical miner should be familiar, and the best testi- 
mony to the success of the author in carrying out 
his object is found in the fact that since 1892 his 
work has passed through four editions, and now a 
fifth has been called for. If the dimensions of the 
book in its newest form are somewhat larger than 
those of the original edition, they are still quite 
moderate, considering the very wide field which has 
to be covered and th> improvements in machinery 
and labour-saving devices produced in recent years ; 
and if the student or practical miner will take the 
trouble to make himself thoroughly familiar with 
the contents of these pages, he will not be at a loss 
when carrying out the practical work of mining, 
and will well qualified, when he has added 
practical experience to his book knowledge, to 
undertake the duties of a colliery manager. 

It is not necessary to describe in detail the con- 
tents of a work already well known to the class for 
whom it has been written, and we need only say 
that in this revised edition great care has evidently 
been taken to bring the work up to date by noticing 
all the most modern developments, especially in 
the application of electricity to mining. The 
thorough character of the author’s work is shown 
by the fact that he even goes into the question of 
the best food for horses used in mines, and dis- 
cusses the stabling arrangements. The methods of 
working coal, and the different appliances and 
machinery used agree prong and at the pit-mouth, 
are discussed in detail in an interesting manner, 
and every chapter contains much valuable informa- 
tion of a very practical character. Beginning with 


a general description of the occurrence and com- 
position of coal, the author expounds fully all the 
separate processes, from the search for that mineral 
on to its final deposit on the bank and preparation 
for the market; and much attention is paid to such 
matters as haulage underground, ventilation and 
lighting of the mine, and machinery for winding 
and pumping. Electrical machinery is now of 
great importance in mining, and although a com- 
plete discussion of electrical principles and their 
— to mining machinery is too wide a 
subject for special treatment in a comprehensive 
work of this character, the author has outlined the 
electrical appliances used in the various depart- 
ments; and his treatment of the subject, considering 
the limitations imposed on him, is satisfactory. 
Altogether this work is a most useful and reliable 
text-book for those engaged in mining, and we feel 
sure this new edition will be appreciated by all who 
read it. 


Electric Traction: A Practical Hand-Book on the Applica- 
tion of Electricity as a Locomotive Power. By JOHN 
Hat Riper, M. Inst. C.E., &c., Chief Electrical Engi- 
neer, London County Council Tramways. London: 
Whittaker and Co. [Price 10s. 6d. net. | 

Ir is a little difficult to estimate the exact value of 

this book. It is not by any means a complete 

treatise on electric traction ; its treatment of the 
principles of the subject is scanty in the extreme, 
and even the discussions on practical apparatus and 
machinery are at times superficial. Thus, as a text- 
book on electric traction the volume could scarcely, 
in our opinion, be pronounced a success; but on 
the other hand, it is possible that the author may 
not have intended to provide a thorough text-book, 
but rather to publish a general description of plant 
and machinery, along with practical notes, the out- 
come of his own experience, which might be useful 
to students and to other engineers. If this be so, 
we have less fault to find with the work, and we 

will readily admit that it contains information of a 

practical character by which the student may profit. 

The author is never very profound, but some 
of his discussions are both interesting and in- 
structive ; in this connection special mention may 
be made of his discussion on economical sizes 
of conductors in the chapter on ‘ Distribution.” 
The practical diagrams, given from time to time 
throughout the volume, are by no means the least 
useful portion of this work ; but they are not novel. 
Among these will be found a diagram of conductor 
areas, currents, and fall of pressure, by which the 
size of trolley wires may be determined, and a dia- 
gram showing the speed of a car with different 
diameters of wheels, gear-ratios, and armature 
speeds. A special chapter is devoted to ‘‘ Electric 
Railways ;” but this is very general, and throughout 
the volume it is tramway, and not railway, practice 
which is put before the reader. Considering the 
position of the author, this is perhaps natural. The 
chapter on ‘‘Switch-gear” is very slight, and is, 
perhaps, the least satisfactory of all. Instruments 
are passed over almost without mention ; but we 
should have thought it was most necessary for the 
practical electrical engineer to learn something 
about them, and the advantages of different types. 
The treatment of three-phase measurement is very 
unsatisfactory. The chapter on ‘‘ Controllers” is 
very full, and gives a good exposition of their opera- 
tion ; the closing paragraphs, however, devoted to 
multiple-unit systems of control, are much too 
brief to be of real service, especially as they are 
not accompanied by diagrams of connections. 

We need not describe the author’s arrangement 
of his work, nor discuss the individual chapters. 
Enough has been said to show that this volume 
does not appeal to us as a text-book on electric 
traction, but that it contains some useful practical 
information which may help the reader. 


Refuse-Disposal and Power Production. By W. FRANcIs 
GoopricuH, author of ‘‘The Economic Disposal of 
Towns’ Refuse,” &c. Westminster: Archibald Con- 
stable and Co., Limited. [Price 16s. net.] 

Tue problem of disposing of the refuse of modern 

towns is one which must claim the earnest attention 

of all municipal authorities having a proper con- 
ception of their duties as guardians of the public 
health, and for that reason alone an account of 
the results already obtained by the most modern 
method of disposal—the cremation of the refuse 
in ‘‘ destructors ’—deserves very careful considera- 
tion. Several books on this subject have appeared 
in recent years, and the only doubt that comes to 





our mind on first taking up this new work is 





whether it is really necessary or desirable to adi 
one more to the list, especially as the author i. 
already represented on that list by another work o; 
a somewhat similar character. But after examin:.- 
tion we have come to the conclusion that there i. 
justification for what the author has done, as in, 
this new volume he is dealing not so much with the 
discussion of the general scheme of refuse-dispos:| 
by destructors, but with the results that have been 
actually achieved in different parts of the country 
where this process has been adopted. There are. 
indeed, twenty chapters in the volume; but tl. 
first fifteen only occupy 175 pages, or a little less 
than half the total, and it is in Chapter XVIT., on 
‘* Refuse-Destructors in England and Wales,” that 
we come to the real substance of the book. 

The title of the volume includes the teri 
‘*power production,” but it must not be thought 
on that account that the author is mainly con- 
cerned here with the use of destructors for power 
production. Indeed, he expressly points out, and 
rightly, that the question of destructors must 
always be considered, first, solely from the sanitary 
side, and any production of power from the refuse 
consumed must be made a secondary matter alto- 
gether. This is too often forgotten by municipal 
authorities, who find nothing attractive in an in- 
stallation of destructors as a part of the plant of 
their cleansing departments, but become enthusi- 
astic advocates of such apparatus the moment it is 
suggested as an adjunct of an electricity station. 
It is true that in many circumstances the destructor 
may become most useful for economising fuel, 
but for municipal purposes, at least, the results 
should be examined primarily from the point 
of view of refuse-destruction. Mr. Goodrich is 
a very enthusiastic advocate of this method of 
refuse-disposal, and has many unkind things to 
say of the old methods of ‘‘ refuse-tipping” on land 
and sea. He discusses the different types of 
British destructors, and the labour cost incurred 
in their operation, and shows how the clinker, or 
residuum, in the destructor may now be advan- 
tageously disposed of in various ways. Short 
chapters are then devoted to discussions of the use 
of destructors combined with electricity works, 
sewage works, and water works, and finally we 
come to the chapters which deal with actual instal- 
lations. The first of these (X VI.) gives an account 
of refuse-destructors in London metropolitan 
boroughs, describing the main features of each 
installation, and giving the results of tests made 
for power production and otherwise. The next 
chapter has already been mentioned, and gives 
extensive details of the results obtained by every 
English and Welsh municipality possessing de- 
structors. A similar account for Scotch and Irish 
municipalities is given in Chapter XVIII., while 
Chapter XIX. contains notes on the use of de- 
structors abroad. 

It is these final chapters that give the bouk its 
value, as the statistics will be useful to municipal 
engineers. Some of the early pages of the volume 
might have been omitted without loss, but it would 
be cruel not to allow a little padding where a writer 
has so much enthusiasm for his subject as is shown 
by Mr. Goodrich. The volume is well printed and 
illustrated. 


Recherches Expérimentales sur la Constitution des Mortiers 
Hydrauliques. By H. Le Cuatevier, Ingénieur en Chef 
des Mines. Paris: Vve. Ch. Dunod. [Price 6 francs. ] 

Essais des Matériaux Hydrauliques. By H. Le Cuatt- 
LIER. Paris: Gauthier- Villars, Masson et Cie. [Price 
2.50 francs. ] 

Tue well-known scientist, H. Le Chatelier, has 

recently taken up again researches on hydraulic 

mortar and cements, which, in 1887, enabled him 
to obtain his degree with fully-deserved honours. 

The chief results of these researches are embodied 

in the first of the two volumes before us, and the 

author has chosen to reproduce the substance of his 
former publication, which has long been out of 
print, and to add a summary of subsequent 1n- 
vestigations. He would have done better if he had 
recast his material. As stated in the introduction, 
his original volume consisted of three main divi- 
sions—plaster, silicate of barium, cements and 
hydraulic limes. When one sees that the first 
of these divisions occupies sixteen pages, and tle 
second only five, one feels reassured ; but why maii- 
tain such divisions? Silicate of barium hasa pure'y 
theoretical interest, for the study of chemical anaio- 
gies, and gives an expensive and, moreover, Poot 
cement. at the author speaks with the autho- 
rity of a practical expert—though this treatise 
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appeals, in the first instance, to the chemist—need 
not be pointed out. But his summary is somewhat 
disjointed. The first chapter, on the constitution, 
baking temperature, and analysis of cements, takes 
a general standpoint. Several of the other chapters, 
on hot tests, on magnesia and chloride and sulphate 
of calcium in cement, volume changes, diffusion, 
stability in sea-water, dehydration of gypsum, «c., 
are confined to the work of particular investigators 
or groups of investigators—Candlot, the Associa- 
tion of German Cement Manufacturers, Van’t Hoff, 
and others. In the important remarks on the 
slaking of free lime in cement by age, the author 
indicates that a treatment with moisture and heat 
can accomplish in the course of hours what had, 
so far, often taken months of storing. Literature 
references are very scarce, and there is no index. 

The second volume above named forms one of the 
useful publications of the ‘‘Encyclopédie Scien- 
tifique des Aide-Mémoire.” It points out that in 
cement-testing the connection between the proper- 
ties which we desire to secure and the customary 
tests applied is very indirect, and that even con- 
scientious tests conducted in different laboratories 
may disagree considerably. Having explained the 
chemical and mechanical methods recommended by 
the French Commission, the author shows in a 
concluding chapter how these often laborious tests 
are simplified, and could further be simplified for 
the convenience of the engineers and architects 
superintending the operations. 

Der Drehstrom Motor. By Juxivs Hevsacu, Chef In- 

geoieur. Berlin: J. Springer. 

Tue author professedly writes this hand-book for 
study and practice, both for the student and the 
specialist, and he brings something—a good deal, 
in fact, compiled with considerable care in a strictly 
systematic manner—for the two classes of readers. 
Whether his resolution has consistently been 
adhered to, and could be adhered to, is a question. 
He presumes acquaintance with direct-current and 
phase generators. After a very good general intro- 
duction, he develops in eight chapters the theory of 
the phase motor, on the plan of investing the ideal 
motor step by step with its real imperfections. 
The ideal motor of the first chapter has a sinusoidal 
field, free of leakage, &c. The second chapter 
introduces stray fields, but disregards the magnetic 
resistance of the iron, which the third chapter con- 
siders ; the fourth chapter deals with hysteresis, 
Foucault currents, and friction; the fifth chapter 
deals with the actual fields of a motor free of stray 
fields, to which the sixth long chapter is de- 
voted; the seventh chapter explains the short- 
circuit armature ; and the eighth chapter gives a sum- 
mary of the formule. The remaining chapters—to 
complete our survey of the contents—deal with 
the calculation of a motor, the influence of changes 
in the constants with starting, and starting resist- 
ances, the construction and testing of motors, the 
asynchronous generator, and the monophase motor. 
Apart from the last chapter—which seems to be a 
reproduction of a former paper by the author—the 
volume confines itself to triphase and biphase 
motors. Heyland and Ossana diagrams are, of 
course, given, but the most recent researches of 
Heyland are not dwelt upon ; the author has since 
discussed them in another treatise. 

An example is worked out at the end of most of 
the chapters, generally concerning the same motor. 
The practical hints on construction, balancing, 
testing, &c., seem to be very much to the point. 
But we doubt whether even the beginner will not 
feel exhausted before he comes to the actual fields. 
One can certainly not charge the author with a 
preference for higher mathematics. Yet he does 
pile-up the formule, simple, itis true; the type 
never indicates that this is important, and that 
accessory; nothing except the heading of the 


chapter warns the reader that the conclusions 
arrived at are correct only under significant 
restrictions. In Germany the conditional and sub- 
Junctive are commonly used to mark preliminary 
errviecous assumptions ; the author sticks to the 
indicative, like the compilers of English Euclids. 
He lias frequently to anticipate, of course ; but as he 
rare’'y informs the reader, his expositions are some- 
tiny s difficult to follow, in spite of their thorough- 
ness and breadth. 


‘ie alphabetical subject-index is very short; 
on: could hardly expect it to be otherwise under 
the circumstances. The list of symbols, uniformly 
used throughout the book, covers five pages. The 
symbols are all duly explained when first intro- 





duced ; since the list is so long, however, we do not 

see the necessity for applying the symbol of con- 

gruency in the double sense of ‘* proportional” 

and ‘‘ ee equal.” Type diagrams, &c., 

are excellent ; and though we think that the author 

might more quickly have reached his next problems, 
while presuming even less than he does, we quite 
understand why the volume has found friends. 

The Naval Constructor. By Grorcr Simpson, M. Inst. 
N New York: D. van Nostrand Company ; 
London: Kegan, Paul, Trench, Triibner, and Bo. 

Tas hand-book has been prepared ‘‘ with the 

object of supplying a ready reference for those 

engaged in the design, construction, and main- 
tenance of ships,” by a naval architect who has 
had extensive experience of British and American 
practice. The book introduces many features of 
value, which, so far as we have been able to gather, 
are not existent in any other pocket-book. The 
chapter on design is a valuable part of the work to 
those engaged in such work for the mercantile 
marine. The curves given for obtaining the weight 
of hull must necessarily depend on individual 
experience, but probably those reproduced will 
enable one to approximately strike a fairly reason- 
able mean for structural weights of the various 
types of vessels. The book is rendered more useful 
still by supplementary curves for obtaining the 
equipment weights, by which means the total weight 
of a vessel, minus her cargo, can be approximated 
to very rapidly. One thing that strikes one about 
the first part of the work, which summarises the 
ordinary methods of calculation, is the simplicity of 

the arrangement. In most works, the rules, &c., 

are so mixed up that one has to read a considerable 

portion of the work to obtain the information de- 
sired. In this case it is all plain sailing. The 

freeboard tables and diagrams given in Chapter IV. 

are very useful, and the diagrams showing the dif- 

ferent types of vessels, on pages 77 and 78, although, 

of course, not new, are serviceable. Chapter VIII., 

which treats of the resistance of ships, is, perhaps, 

the most interesting of any, but consists solely of 
summaries of ‘articles already published by Froude 
and other experimentalists on this subject. Here, 
again, the tables given, such as elements of 
typical steamers, are interesting and valuable, if all 
the information tabulated can be relied upon. 
Unfortunately, a personal element always enters 
into the matter of the calculation of resistance 
and powering of ships, and although the various 
formule are in the main trustworthy, they cannot, 
in every case, be applied without reference to the 
data in the possession of the individual designer. 
Section 2 deals with the strength of materials, 
and that part of it which deals with the elements 
of sectional bars will effect considerable saving of 
time to those engaged in the calculation of the 
strength of structures in which such elements 
enter. Section 3 deals with structural details, and 
credit is due to the author for the clear way in 
which he has illustrated and explained the prin- 
cipal and most important features of ship con- 
struction in such a small compass. Section 4 is 
devoted entirely to ‘‘ Rigging and Ropes,” and 
covers almost everything that might reasonably be 
expected in connection with this matter. Sec- 
tion 5 is concerned with the explanation and par- 
ticulars of the equipment of ships, as distinct from 
their structural details. Full particulars are given 
as to the anchors and cables, windlasses, boats, &c., 
necessary for each type; whilst clear summaries are 
included of British rules relating to steamships, 
and United States navigation rules relating to boats 
and life-saving appliances generally, with a sum- 
mary of the international laws of 1897 respecting 
lights. Tonnage and sail measurement rules 
are also included and satisfactorily explained. 

Section 6 deals principally with the weight of 

materials, and miscellaneous details usually included 

in a book of this class. Section 7 consists entirely 
of mathematical tables, which are always looked for. 

Taking it altogether, the book is an advance on 

anything that has hitherty been published in the 

way of naval pocket-books. 
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HIGH-TENSION INSULATORS. 
By E. H. Crapper, M.1.E.E. 
(Concluded from page 338.) 

An ideal insulator is obviously one that is de- 
signed and proportioned so that it should give way 
or break down both by surface arcing and by punc- 
ture under a certain sufficiently high voltage ; but 
as the weather conditions are so variable, it is more 





usual to design the insulator so that the voltage 
required to puncture the insulator exceeds that 


Fig. 16. 


which is necessary to produce arcing from the con- 
ductor to the pin. One method of increasing the 
arcing distance is represented by the Locke high- 
tension insulator, shown in Fig. 11, which is of the 
mushroom type, and is made of brown china-ware, 
with a glass or porcelain cone surrounding the 
wooden pin, which is further protected by an addi- 
tional porcelain sleeve and base. The upper ‘por- 
tion is in the form of a bevelled trough to catch 
the rain, a lip being also introduced to carry off 
the water on one side of the cross-arm. The prin- 
ciple of the trough T and the lip L is very clearly 
indicated in the type of insulator shown in Fig. 12. 
The function of the sleeve introduced in the ke 
high-tension insulator is additional protection 
against static discharges or arcing from the con- 
ductor or insulator to the wooden supports, which 
may result in the destruction of the support by 
burning it off, as indicated in Fig. 13. Fig. 14 
shows the protecting sleeve extending over the 
inner portion, thus increasing the arcing distance 
even under the severest strains, and adding from 
5000 to 30,000 volts to the capacity of the insu- 
lator. The details of the construction are given 
in Fig. 15, in which the sleeve ¢ may be single 


fitting, or it may be made to consist of two parts, 
d and e, which are dried, like the bells a and b, 
glazed, and fused to them. 

Experience proves that resistance to puncture 
may . secured in a high degree by making the 
insulator of several separate and distinct bell- 
age and introducing one piece within the others. 
n this way the composite or glazed-filled multi- 
part porcelain insulator is constructed, the different 
pieces being nested and cemented together during 
the process of manufacture by layers of glaze. 








(even) 





rce- 


A good example of the modern multi-part 
lain insulator for high tensions and large 


made by the R. Thomas and 
(United States), and shown in Fig. 16. 





men- 
sions is the glaze- filled high-tension insulator 
ns Company, Ohio 
It is made 


process known as “‘ biscuit firing,” then dipped into 
the glazing material and fitted into each other, put 
in a seggar, petticoat uppermost, as shown in 
Figs. 17 to 19, being supported from the bottom 
in the baking process = pe in the kiln. 
The petticoats are thus welded together by seams 
of glass-like glaze, which it is claimed are stronger 
than any of the other parts of the insulator. 

As this process of manufacture represents the 
best modern practice in the production of high-class 
porcelain insulators, it will not be out of place to 
describe more in detail the methods adopted by the 
well-known Continental firm of Bock. The genera! 
forms of the separate portions are shown in Fig. 17, 
from which it will be seen that the insulator con- 
sists of three sections, A, B, and C. The innermost 
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section A differs from the others in being provided 
with a screw-thread s, which is moulded or pressed 
into it for the support of the insulator. The outer 
| section C is provided with a groove tw, for support- 
ing the line-wire, and c ¢ are the lateral lugs of the 
outer petticoat. The sections A and B possess pro- 
jections x which fit in corresponding recesses in the 
sections B and C, and by means of these it is an 
easy matter to secure the separate petticoats or 
bells in their proper relative positions. The Bock 
rocess of manufacture is as follows :— 

“ The bells A, B, and C are moulded separately, 
pressed and dried, and baked at a high tempera- 
ture in the furnace. The mass of the. porcelain 
does not undergo fusion during this process. When 
‘cool, the separate petticoats are glazed, fitted 
together, and placed with their annular spaces a, «' 
|uppermost. These are now filled with glazing 
material. The whole is then enclosed in a seggar, 
and exposed in the furnace to an intense white heat 
until the porcelain settles by partial fusion, whilst 
the glaze undergoes complete fusion. During 
‘this process the mass in the annular spaces a, ” 
|fuses down and completely fills the gaps between 
‘the sections A, B, and C. The latter are thu ; 
|fused into a concentric body, as shown in Fig. 17. 





of brown glaze porcelain—the best English china- | The access of moisture is thus entirely obviated.” 
clay only ing used—and is glaze filled. The) A method which differs but slightly from _ 
individual parts/are dried separately in an oven bya | Bock process is indicated by Figs. 18 and 1’. 
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SAND-PUMP DREDGING IN THE MERSEY. 


(‘For Description, see Page 570.) 
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Pic. 11, Dritume-Macuine ; Constructep By Messrs. J. ARCHDALE AND Co., Limrrep, 
ENGINEERS, BIRMINGHAM. 


After the sections A and B have been baked, the | to a very intense temperature for some time, the 
hollow of the outer petticoat B is covered with a | glazing material fuses, and the inner section sinks 
rather thick layer of glazing material g, into which | gradually down, whilst the glazing flux is forced 
the inner petticoat Ais fitted. After encasing them | upwards until it completely fills the annular space 





mM a seggar, they are fired in the furnace in the | between the two petticoats A and B. By this pro- | 


position shown in Fig. 18. After being subjected | cess it is difficult to avoid the formation of air- 








bubbles in the layer of glaze between the sections 
AandB; but as air is in itself a good insulator, 
it is claimed that this is not a serious defect. 

The glazing of porcelain insulators is evidently 
an important process in their production, and both 
in the manufacture of the solid and multipart 
insulator it is essential that the glaze should present 
a smooth homogeneous surface.’ To obtain this 
effect the coefficient of expansion of the glaze should 
be practically the same as that of the porcelain, 
otherwise minute cracks will occur in the glaze 
during the cooling process, or when the insulator is 
exposed to the action of the atmosphere after re- 
moval from the kiln. The existence of these cracks 
and pores means obviously a diminution of the in 
sulating qualities of the insulator; in fact, they 
render the insulator defective, inasmuch as the 
insulator is subjected to variations of temperature 
when a high potential current is conveyed over the 
insulator, causing further unequal expansions, con- 
tractions, and deterioration. Considerable attention 
must, therefore, be paid to the glaze-cementation 
process in the production of multipart insulators, 
since at the junction surfaces the glaze cement 
forms thick layers, and itis found that rarely do the 
coefticients of expansion of the glaze and the mass of 
porcelain approximate sufficiently to enable the 
thicker layer of glaze to take a perfectly homogenous 
vitrified mass, and very frequently the glaze is pierced 
by numerous cracks, For this reason some engineers 
do not recommend this method of building up 
composite insulators, but ‘‘ prefer having them 
furnished in separate pieces by the manufacturer, 
since when the thickness of the porcelain reaches a 
certain limit, the ordinary testing will not puncture 
a sound insulator. In testing an insulator made 
up of two or more pieces, one layer of porcelain 
may be cracked, but is protected by the other 
layers. When the tests are performed on the 
single composing parts, this cannot happen, and 
one is sure to have the insulators made up of sound 
parts. Moreover, each composing part can be 
better inspected, and the character of glazing 
observed. Following this suggestion, many makers 
produce insulators in two parts, which, after test, 
are put together with glycerine and litharge 
cement. Experience has demonstrated that it is 
useless to increase the number of component parts ; 
up to 40,000 volts, two parts are quite sufficient, 


‘}and above that voltage not more than three are 


necessary.” 

Another method of eliminating the defects men- 
tioned has been devised and patented by Mr. 
Rudolf Gaertner, and insulators of his design are 
manufactured by the Karlsbader Kaolin-Industrie- 
Gesellschaft, Carlsbad, Bohemia. In this case the 
separate bells are so connected with one another 
that an interstice, or annular space, is formed 
between them in such a manner as to afford an air- 
jacket practically enclosing the inver bell, and 
thereby the number of glazed walls, and also the space 
between the cable and the support, are increased. 
The insulator is shown in Fig. 20, and it consists 
of two bells a and b. The outer bell, or petticoat, a 

ssesses a projecting edge c, so disposed as to fit 
in a corresponding annular recess d on the inner 
— A junction is effected between the two 
»y a layer of glaze fused by an additional heating, 
leaving between the two petticoats a and b the air- 
jacket e. As the separate bells are provided with an 
even thin layer of glaze on their outer and inner sur- 
faces, an insulating layer is provided between the 
cable and the iron pin or support, which is com- 
posed of the porcelain, four layers of glaze, and 
the air-jacket e. It is evident that by this method 
of increasing the relative distance between the 
cable and the iron support, by increasing the 
number of layers of glaze inside the insulator, and 
interposing an air space or jacket, an insulator is 
produced which has great mechanical strength and 
resistance efficiency. 

The inspection of high-tension insulators is also 
an important matter ; generally all insulators are 
carefully examined on their arrival from the factory, 
and those with a bad appearance (inferior glaze 
or are cracked) are put aside. Before using an 
insulator it should also be subjected to a puncture 
or breakdown test at a voltage at least twice 
that to which it will be subjected under normal 
conditions. It is, however, open to question 
whether a factor of safety of 2 is sufficiently 
high, since this value does not leave much 
margin for contingencies. At Niagara the test 
pressure is 40,000 volts alternating, the method 
of making the test being as follows :—The insu- 
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Jators are inverted and set ina _ hollow iron omg 
which is filled with salt water to a depth of 2 in. 
A small quantity of salt water is poured into the 
pin-hole of each insulator, and a small metallic rod 
is placed vertically in the pin-hole, where it, of 
course, makes good contact with the brine. One 
pole of the alternating potential is connected to the 
metal rod, while the other is connected to the pan. 
Any weakness of the insulator is quickly manifested 
by a series of sparks, usually followed by a break- 
down of the insulator and the blowing of the fine- 
wire fuse included in the test circuit. 

The method of making the wet arcing test—i.e., 
to determine the potentials that produce arcing 
across the insulator—is to mount the insulators on 
tin-covered wooden pins, and to apply increasing 
pressures taken from a step-up transformer. At 
the same time a stream of water from a sprinkling 
nozzle is played on the insulator, the quantity of 
water thus striking the insulator amounting to 
3} in. per minute. High-class insulators should 
withstand a pressure of from 75,000 to 100,000 volts 
before the current jumps across. 








THE TRAINING-SHIP ‘‘ EXMOUTH.” 

Tux photograph reproduced on page 561 represents 
the new training-ship Exmouth, immediately after her 
launch from the Naval Construction Works of Messrs. 
Vickers Sons and Maxim, Limited, where she was 
built for the Metropolitan Asylums Board. This ship 
was fully described in our issue of the 2st ult. (see 
page 514 ante), and, as will be seen, was launched 
ready to be towed to the Thames, where she will lie off 
Grays, on the Essex coast. The Exmouth, which has 
a capacity for the training of 600 lads for the naval and 
mercantile marine, is 300 ft. long by 53 ft. beam by 39 ft, 
deep from the upper deck. In addition to the holds, 
there are four decks, arranged as drilling area, lecture- 
hall, class-rooms, &c., and generally for carrying on 
educational and recreative work, the boys sleeping in 
hammocks on the main, lower, and orlop decks. ‘The 
vessel is unique,. being probably the first specially 
designed and built in modern times for the training of 
boys. The proposal was to make her an exact replica 
of the old Exmouth, which, after being a flagship in 
the Baltic during the Crimean War, has served the 
purpose of training boys for nearly thirty years. 
Apart altogether from the picturesque appearance of 
the vessel, and the esprit de corps developed by his- 
torical association with the old type of three-decker, 
there is no doubt that this type of craft lends itself 
admirably to the special purposes for which it was 
designed. There is appropriateness, too, in the con- 
struction of a vessel of this form by Messrs. Vickers 
Sons and Maxim, as they have thus made the one 
essential addition to their list which enables them to 
claim that they have built every conceivable type of 
ship necessary for a maritime fleet, including every 
class of warship, from the submarine to the battle- 
ship, merchantmen, from the utilitarian tramp steamer 
to the post liners, and all miscellaneous craft, such as 
the lightship, coastguard, dredging, ice-breaking, and 
towing-boats. 








SAND-PUMP DREDGING IN THE 
MERSEY. 


In our previous articles on this subject (pages 301 
and 464 ante), when describing the splendid work 
done by the three sand-pump dredgers Brancker, 
G. B. Crow, and Coronation, we had occasion to 
refer to several important tests carried out by Mr. 
G. F. Lyster, the engineer for the Mersey Dock 
authorities. Several of these experiments were 
directed to ascertain the most effective form of nozzle 
for the suction pipes, and we are now enabled to 
illustrate on page 569 four of the many nozzles tried. 
In our previous article we dealt generally with the 
subject, showing the steady evolution of the type, and 
the drawings reproduced further supplement these 
particulars. The pumps used on the dredgers have a 
capacity of 4500 tons of sand per hour, the engines 
indicating 750 and 800 horse-power. Tests were 
carried out at full power, and it was found that 
the changes made in the successive steps towards the 
nozzle of highest efficiency gave a steadily increasing 
percentage of sand in the flow through the suction 
pipe. The nozzle, shown in Figs. 1 and 2, gave 9.5 
of sand per cent. of flow; that illustrated by Figs. 
3 and 4 gave 23 per cent.; that represented by Figs. 
5 and 6 gave 26 percent.; while the nozzle in Figs. 7 
and 8 gave 31 per cent. In view of the very fine sand 
in the Mersey, this latter is a very satisfactory result. 
Figs. 9 and 10 are drawings to scale of the actual nozzle 
made for the Coronation, as a consequence of the 
data collated by the experiments. 

Asto experience gained with various forms of grille 
for nozzle, it may be said that holes in the plating — 
plates crossed by rods with ferrules as distance-pieces 


~—have been tried, and discarded for the latest form ' 





as shown by the Coronation’s nozzle of cast-steel 
grille work. 

It will be seen from the data published now, as well 
as in the previous articles, that in dealing with the 
problem of sand dredging on the Mersey a vast amount 
of information, of which but a small part can be indi- 
cated in these pages, has been secured, and that the 
appliances have been thoroughly well designed and 
used to meet the particular needs, with resultant 
economy and efficiency. 

In connection not only with sand-pump dredging 
work, but also with the very extensive Salliee- deol 
plant used on the Mersey, Mr. Lyster has introduced 
into the Dock Estate Works many interesting adapta- 
tions to fit ordinary machine-tools for the special work 
that they are required to carry out. As in some 
respects typical, we illustrate on page 569 a radial 
drilling-machine, originally built by Messrs. J. Arch- 
dale and Co., of Birmingham, specially arranged for 
high-speed drilling of lips, constructed of hard cast 
steel, for fitting on to the buckets of ladder-dredgers. 
The holes are of 1 in. diameter. - The table has nD 
specially constructed to revolve directly under the 
centre line of the drill by means of worm - gear, so 
that the cast-steel lip can be fixed to it, and the 
drilling completed without further adjustment. 








THE PHYSICAL SOCIETY OF LONDON. 

At the meeting of the Physical Society of London 
held April 14, Dr. R. T. Glazebrook, F.R.S., Past-Presi- 
dent, in the chair, Mr. R. J. Sowter read a paper on 
‘* Ellipsoidal Lenses.” The paper extends the treatment 
of thin ellipsoidal or astigmatic lenses, and gives a simple 
solution for complex problems of the following types :— 
‘To determine the astigmatic pencil, after refraction of 
an astigmatic pencil by an ellipsoidal lens.” And ‘‘to 
find the ellipsoidal lens equivalent to two cylindrical 
lenses pl a definite distance apart, with their axes 
inclined at any angle.” The method of treatment can be 
applied to c ellipsoidal lenses, in contact, or sepa- 
rated, and is applicable in general to astigmatic pencils. 
It has been shown 7 Professor 8. P. Thompson and the 
author that for obliquely-crossed cylindrical lenses an 
important double angled parallelogram of powers can be 
constructed. This parallelogram is associated with the 
resolution of a lens power P into the two powers P cos?0, 
P sin?@ at right angles. If an astigmatic pencil having 
two focal lines at distances u and v from an ellipsoidal 
lens of focal powers A and B is refracted by the lens, 
which is further defined in position with respect to the 
focal lines by 9, then’ by resolving along two directions at 
right angles and adopting the curvature notation we get 


—(U cos?é + V sin? @) + U’ cos?@’ + V’ sin?é’=A, 
and 
—(U sin?@ + V cos?@) + U’ sin?6’ + V’ cos?é’=B, 


where U = 1/u and V =1/v, and U’, V’, 6’ define the 
focal lines in the refracted pencil. The above equations 
give 

-—(U+V)+U'+V’=A+B 
and 

-(U - V)cos20+(U’ - V’)cos20’ =A - B. 


This last equation shows that the reer parallelograin 
has its sides equal to (U-—V), (A-B), its angle 26, the 
diagonal (U’— V’), and the inclination of the diagonal 2 6’. 
The parallelogram affords the equation 


(U’- V’)(U - V) =sin 2 @/sin 2 6’. 


This equation, tagater with the two preceding ones, 
gives a complete solution. The usual lengthy solution by 
the use of the characteristic function resolves itself into 
that given by Herman employing Malus’s theorem. If 
a parallel pencil falls upon the first lens of a crossed and 
separated cylindrical combination, we have the equations 


— U cos?@ + V’ cos?’ + V'sin?6’ = A, —U sin?@+ 
U’ sin? 6’ + V’ cos?@’ = 0, 


where U is the equatorial curvature of the cylindrical 
wave at the second lens, A og A, @ is the angle of cross- 
ing of the lenses, and V', 6 define the refracted 
pencil and, consequently, the equivalent ellipsoidal lens 
Iwo experiments are described which gave results in 
agreement with those deduced from the equations. 

Mr. W. Bennett congratulated the author on his in- 
teresting solution of animportant problem. The method 
of ———s the convergence or divergence of the incident 
pencil, the power of the lens, in two directions at 
right angles should prove of great utility, ticularly in 
arithmetical computation. Referring to ike stetdatents 
at the end of the paper. he asked if it was not a fact that 
any surface could be regarded as paraboloidal in the neigh- 
bourhood of a point. If we consider the paraboloid of 
curvature to be adjusted to the surface at the point, and 
neglect quantities of the first order, the normals of a small 
element of the paraboloid pass through two lines, the 
difference between the element of the surface and the 
element of the paraboloid depending only on quantities 
of the second order. The matter may be looked at in 
another om the normals to any wave-front touch a 
caustic surface of two sheets, the normals to any finite 
region of the wave-front mapping out a finite region on 
each sheet of the caustic. As the element of the wave- 
front is made smal], the corresponding elements of the 
caustic become smaller, but do not in general become 
linear. Their projections, however, on the orthogonal 
surface become approximately linear, and hence the 





normals pass approximately through two straight lines, 
thin 


and any pencil may be regarded“as a standard astiv. 
matic pencil. The standard astigmatic pencil of finite 
aperture, however, cannot exist. Maxwell has show: 
that the only form of wave-front for which the two sheet 

of the caustic surface degenerate into lines is the cyclic: 
of Bonnet. These focal lines are not straight, but ar. 
two conics in planes a} right angles to one another, th: 
foci of either conic lying on the vertices of the other. In 
the general case these conics are an ellipse and a hyper. 
bola respectively. In one particular case the conics a: 

parabolas, and in another they become a circle and » 
straight line through the centre of the circle. The wave. 
front in the latter case is an anchor-ring. 

A paper on “The Determination of the Moment of 
Inertia of the Magnets used in the Measurement of th: 
Horizontal Component of the Earth’s Field” was read by 
Dr. W. Watson. One of the constants required when 
determining the horizontal component of the earth’s 
magnetic field by the mye method is the moment of 
inertia of the magnet which is used in the vibration 
experiment. It is usual to determine the moment of 
inertia of the cylindrical brass bar supplied with each 
instrument by calculation, then by measuring the period 
of the magnet alone, and when loaded with this a to 
calculate the moment of inertia of the magnet. This 
method presupposes that the density of the inertia bar 
is uniform throughout. It is not easy to secure a bar of 
which the density is uniform throughout, and, further, it 
is difficult to test whether such uniformity has been 
secured. The author thinks that more reliable and 
uniform results would be obtained by determining once 
for all, with very great care, the moment of inertia of 
a standard bar and then determining the moment of 
inertia of the bara supplied with the different magneto- 
meters, by comparing them with the standard bar experi- 
mentally. In the paper is described an instrument 
suitable for comparing the moment of inertia of bars, 
together with some experiments made with a view to 
determining the moment of inertia of a standard bar, and 
an investigation of the influence of the air upon the period. 
The bars which have been compared are as follows :—(1) 
rolled brass ; (2) cast silver ; (3) rolled copper ; (4) copper 
with 5 per cent. zinc; (5) copper with 5 per cent. phos- 

hide of tin ; (6) gun-metal ; (7, 8, 9) rolled copper; and 
{10) a rolled brass bar with slightly rounded ends and gilt. 
The periods of oscillation of the bars when resting in a 
cradle hung by a quartz fibre were determined accurately 
with the instrument described. Owing to the fact that 
the rigidity of fused silica increases as the temperatuie 
rises, the period changes very little with temperature, and 
the corrections for changes in temperature can be mace 
without difficulty. With an initial amplitude less than 
5 deg. the period is not, within the limits of accuracy 
of the observations, affected by the variation in ampli- 
tude. Variations in period due to the variation of 
the rigidity of the fibre with the load upon it were 
found to be negligible. In order to test the influence 
on the period of the air carried by the bars when swing- 
ing, a vacuum chamber was used which enclosed the 
whole instrument. The procedure adopted was to ob- 
serve the period at atmospheric pressure, then exhaust 
and observe the period, and finally, the air having been 
readmitted, to observe again at atmospheric pressure. 
The results showed an increase of moment of inertia for 
76 centimetres increase in pressure of the order 0.1 per 
cent. The author has investigated the effect of the air in 
the case of the magnets used in the Kew pattern unifilar 
magnetometer, and finds that it may cause an error of 
about 4.4 y. The paper concludes with a comparison of 
Dr. Watson’s bars with some belonging to the National 
Physical Laboratory. ‘ 

Dr. C. Chree expressed his interest in the paper, and 
remarked that the want of homogeneity in inertia bars 
was a source of serious trouble in magnetometer work. 
The variation in density might be as much as 5 per cent. 
or even 10 per cent. He favoured the adoption of a 
standard bar which could be swung in various magneto- 
meters. He expressed his interest in the size of the error 
which may affect the value of the horizontal force due to 
the increased moment of inertia caused by the air. A 
similar error entered into pendulum observations. With 
regard to the rigidity of quartz fibres, he was inclined to 
think that there would } a change in rigidity with a 
change in load. : : ; 

Mr. W. A. Price asked if the difference in magnetic 
permeability between air and the material of the bars 
was sufficient to affect the period, and also if there were 
any other fibres whose rigidity increased with rise of 
temperature. : * 

The chairman expressed his interest in the paper, and 
said that he had followed the course of the work. In 
attempting to get an accurate value for H it was most 
important to check the homogeneity of the inertia bar. 
The value of the moment of inertia should be known 
with great accuracy. Four or five years ago he suggested 
experiments similar to those described y Dr. Watson 
for measuring inertia bars, and although preliminary 
observations were made, they were not carried far. 

Dr. Watson said he knew of no other substance but 
quartz which was suitable for the experiments he had 
performed. He had not found any variation of period 
due to magnetic permeability. With regard to Dr. 
Glazebrook’s remarks, he said the measurement of tle 
diameter of the bars was easy, but that the determination 
of the length was much more difficult. 

Dr. W. Watson gave an “ Exhibition of a Series of Lec- 
ture Experiments illustratiug the Properties of the Gasco:s 
Tons produced by Radium and other Sources. Many we''- 
known experiments on the subject were shown by !’r. 
Watson, who pointed out the precautions which must 
be observed in order to ensure success at lecture demcn- 
strations, 
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THE WAR OFFICE. 
To THE Eprror oF ENGINEERING. 

Srr,—Can you or any of your readers give a logical 
reason such as would satisfy an engineer as to why 
the War Office builds, and persists in building, wheeled 
vehicles without springs ? 

Why should forage wagons, orderly vans and carts, and 
ambulances (especially the latter) be denied the amelio- 
rating effect of springs in reducing the tractive force, the 
wear and tear, and the injury to spine and_ nerves of 
those so needlessly shaken in the service vehicles of to- 

ay? 

Is it that the War Office is not aware that every 
butcher’s cart has springs, that every delivery-van has 
springs, that every locomotive has springs, and that 
these are p 
War Office—namely, Sheffield ? 

Or is it that these matters are controlled by the sort of 
brain referred to in the story told last week of an occur- 
rence in the Boer War (costing at that period one million 
sterling per week). ugh-riders were wanted to capture 
De Wet, whose escapades were prolonging the war, 
otherwise near itsend. Lord Kitchener sent in a requi- 
sition to the nearest dépét for an immediate issue of 100 
cavalry saddles ; the saddles were there ready to be served 
out, but the emissary did not get them forthwith, but re- 
turned to Lord Kitchener in the field with the following 
note from the War Office clerk in charge of the accoutre- 
ment stores :—‘‘ Your demand was not made on Form B, 
as prescribed, and is therefore invalid. To save time I have 
t2legraphed to Cape Town for the required form of appli- 


cation for cavalry saddles; on the arrival of the forms, | 


copies shall be sent you to be duly 
saddles will be issued in due course.” 

Of course, it may be said that guns must not be on 
springs because they would affect the elevation and range; 
but lam not writing about guns, although it would be 
easy to arrange for a pe to rest on springs when travel- 
ling, and to be lowered on to its solid Bed when ready for 


filled in, when the 


firing. 
I am, your obedient servant, 
A READER OF ENGINEERING SINCE i866, 
M. Inst. C.E., M.I. Mech. E. 
April 28, 1905. 








A METHOD OF PREVENTING VIBRATION 
IN TWIN-SCREW STEAMERS. 
To THE EpiTor oF ENGINEERING. 

Sir,—In the discussion of Mr. Mallock’s paper on this 
subject, read at a recent meeting of the Institution of 
Naval Architects, Mr. Froude is reported to have ex- 
ea his surprise that such a simple idea as Mr. 

fallock’s had not been previously tri It may there- 
fore interest your readers to know that in 1897 a control 
apparatus such as suggested by Mr. Mallock was fitted, 
with entire success, to a set of twin-screw engines of 


uced in a Small village not unknown to the | } 


| contrasting convenient numbers in the English system 
| with the inconvenient numbers which form their exact 
| equivalents in the metric system. It is suggested, for 
| example, that where sheets of paper are now ordered as 
|5 by 74, they would, under the metric system, have to 
| be ordered as 126.997 by 190.496. The answer to this 
| (and a similar answer will, of course, apply to all the 
other examples of this line of argument) is that sheets 
of paper measuring exactly 5 in. by 74 in. are no more 
likely to be wanted than sheets measuring exactly 13 by 
| 19 centimetres, the latter being a simple metrical equiva- 
| lent of a very complex number in the English system of 
| inches, sixteenths, thirty-seconds, &c. In this country 
| it is customary to make paper 5 in. by 7. ; this, how- 
| ever, is not use that size is any better than its 
approximate metrical equivalent—13 by 19 centimetres— 
ut ause we do not want to be both with our 
highly inconvenient sixteenths, thirty-seconds, &c., of 
an inch. 
It is asserted that ‘‘ the metre itself is too long even for 
engineering work, the decimetre too short.” If we 
omit the word ‘‘even,” the latter part of the sentence 
ceases to be nonsensical (it isclearly absurd tosay that the 
decimetre is too short even for large engineering work) ; 
but the argument remains somewhat obscure. If the 
writer of the pamphlet simply means that lengths from 
33 ft. to 99 ft. would need three figures under the decimal 
system, it may be answered that this slight disadvantage 
is compensated for by the greater accuracy of the metric 
Sgures: for example, if a length is given as 33 ft. (presum- 
ably correct to the nearest foot), the maximum error is 
6 in. ; but if the same length is given as 102 decimetres 








| (presumably correct to the nearest decimetre), the maxi- 
{mum error is less than 2in. Lengths from 100 ft. to 
320 ft. are, of course, expressed by the same number of 
figures in the metric system, and for greater lengths the 
metre would be a better unit than either the decimetre 
or the foot. For measurements such as the diameter and 
| stroke of a piston, the decimetre and millimetre are much 
more convenient than the foot, inch, sixteenth, and thirty- 
| second, and give numbers which are infinitely easier to 
deal with in the engineer’s every-day calculations. 

It is urged that the millimetre is too long for fine work. 
This is perfectly true; but the remedy is obvious. When 
English engineers came to the conclusion that sixteenths 
of an inch were too long for fine work, and that thirty- 
seconds, sixty-fourths, &c., were an intolerable nuisance, 
they divided the inch into 1000 mills for fine work ; then 
we merely have to use decimals of a millimetre. __ 

The only reasonable argument in the pamphlet is that 
founded on the expense to which many firms would be 
put if they were now suddenly forbidden to use any but 
|the metric system. If there are people who advocate 

this sudden legal enforcement of the metric system, I 
| disagree from them as much as the writer of the pamphlet 
| does ; but I do not think we need be afraid of them, and 
| I am sure we should do better to leave them alone than to 

attack them with such weak arguments as compose the 
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A. Engires running in opposite relative phase, causing minimum vibration in the vessel 
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B, Engines running in same relative phase--i.e., 


synchronising—and ; roducing maximum vibration. 
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C. Engines in intermediate phase, causing intermediate degree of vibration. 
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D. Part of lorg continuous diagram, with engines running uncontrolled, showing alternate maximum and minimum 
vibration as the engines get alternately into the same and opposite phases. 


The above diagrams were taken at after end of tunnel with a Yarrow’s vibrometer. 


about 4000 indicated horse-power. The phasing gear was 
80 designed and constructed that one set of engines could 

run at the see, or any, phase to the other set, 
and the enclosed diagram of vibrations shows the effect 
upon the hull under different phasings. The apparatus 
Was first arranged to operate the throttle-valves, and, 
later, to admit high pressure steam to the intermediate 
receiver, both plans being equally effective. Control was 
perfect, and the relation of t of one set of engines to 
that of the other set could be maintained indefinitely. 

Yours truly, 
: JaMES MAxTOoN. 
4, Ulster-street, Belfast, May 1, 1905. 








FIGHTING THE METRE. 
To THE Eprror oF ENGINEERING. 
Sik,—TI suppose most of your readers have seen the 
pamphlet that is being sent round to engineering firms by 


the British Weights and Measures Association. The 
Primary object of the association is ‘‘to combat the 
metre” ; but I cannot help thinking that the metre will 
et the lest of it if the association has to rely upon such 
efecti:- weapons as it is using at present. You probabl 

could nct spare me the space to reply in detail to pom | 
bad argument in the pamphlet, but may, perhaps, allow 


me to deal with a few typical instances. 
Several attempts are made to mislead the reader by 





bulk of the pamphlet referred to. The superiority of the 
metric system for general purposes, and particularly for 
engineering purposes, can be demonstrated to any intelli- 
gent and impartial man ; but two such men might differ 
as to the best method of introducing the system into this 
country—an important matter, on which I may ask you to 
let me say something later on. 


Yours respectfully, 
W. F. Duxton. 
54, Credenhill-street, Streatham, London, 8: W., 
April 29, 1905. 





ASBESTOS-SHEATHED Fusk.—We have received from 
Messrs. John Fowler and Co., Limited, Leeds, a sample 
of their asbestos-sheathed fuse wire for use on either 
high or low-pressure circuits. The fuse consists of a 
number of straight bare wires of tinned copper enclosed 
in a closely woven tubular sheathing of asbestos. The 
external diameter of the sheathing is about 0.2 in., and 
it contains normally ten wires of about 0.014 in. in dia- 
meter, forming a fuse rated to blow at about 80 amperes. 
For lower ratings one or more wires may be withdrawn, 
while for heavier currents a number of sheathed fuses 
may be used in parallel. The asbestos sheathing is said 
to effectively destroy the arc formed when the fuse 
blows, and to prevent all danger of fire from molten 
particles of metal, 








CATALOGUES. 


THE Fairbanks Company, 78 to 80, City-road, E.C., 
illustrate on « card the Dat patent union coupling with 
bronze seats. ; 

We have received from Messrs. Vickers Sons and 
Maxim, Limited, their catalogue of direct-current, pro- 
tected and enclosed, ventilated, constant-s motors, 
These are built of various sizes and fiom 5 to 50 brake 
horse-power ; they can withstand an overload of 50 per 
cent.. for half an hour, or 25 per cent. for two hours, and 
their efficiency at full-load varies from 85 to 90 per cent., 
according to size. 

Messrs. C. F. Carver, Limited, Alfred-street Mills, 
Nottingham, have issued price-lists describing their 
bearings and plummer-blocks. 

Messrs. Matthews and Yates, of Swinton, near Man- 
chester, have sent us a copy of their interesting pam- 

let on induced draught, showing a number of blowers 

uilt by them for various pur For driving these, 
they build a special type of high-speed enclosed engine 


with forced lubrication. 

he catalogue issued wt the Brockie-Pell Arc Lamp 
Company, Limited, 60, Worship-street, E.C., gives illus- 
trated data on their various patterns of patent arc lamps, 
together with details concerning their use and main- 
tenance. 

Messrs. Merryweather and Sons, Limited, Greenwich, 
give in their pamphlet No. 577 L illustrated descriptions 
of the windmill pumping machinery they build. Various 
installations are shown which insure the water supply to 
villages, private residences, and estates. 

A set of pamphlets recently issued by the India- 
Rubber, Gutta-Percha, and Telegraph Works Company, 
Limited, of Silvertown, E., describes the testing appa- 
ratus—the Rymer-Jones universal shunt, testing-keys, 
and patent connectors—which the company have recently 
put on the market. 


eee a water-coolers os patent) w 15 
ing plants, condensing plants, ~engines, &c.,” forms 
the title of a hiet seni & issued by Mr. E. F 


mp 
Jarvis, of Middlesbrough. Various types of coolers are 
illustrated and described, all of which are stated to be of 
British manufacture throughout. 

The Australian Mining Standard have sent us a copy 
of their special issue, the West Australian Mining 
Industry, dated December 8, 1904, which reviews the 
various goldfields of the Commonwealth. Plans of these 
are given, ther with illustrations showing different 
workings. The issue deals also with tin, copper, lead, 
iron, coal, &c., which form an important part of the 
mineral wealth of a number of districts, and with the 
timber and agricultural resources. 

We have received from the Westinghouse Companies 
Publishing Department a set of detail catalogues, —s 
with some of the apparatus manufactured by the Briti 
Westinghouse Company. These cover relays of different 
desi for both alternating and direct current ; inte- 
grating wattmeters of great accuracy, irrespective of 
power-factor, over a range of load extending from one- 
fiftieth full load to 50 per cent. overload; oil-switches 
and circuit-breakers for pressures up to 33,000 volts; 
starting rheostate, and so forth. The catalogues are 
nicely illustrated, and the prices of electric apparatus 
and fittings are given in each case. 

Messrs. Clarke, Chapman, and Co., Limited, Gates- 
head-on-Tyne, have sent us their list No. 14, showing 
their electric winches, capstans, and haulage gear. They 
build the machines complete in every detail ; these con- 
tain motors of the continuous or multiphase alternating 
type. Thecontrollers are of the firm’s standard tramway 
reversing type. 

Messrs. Hobdell, Way, and Co., Limited, 63, Crutched 
Friars, E.C., have sent usa copy of their list of ‘‘ Imp” 
steam-traps. The advantages claimed for these are that 
all parts are easily accessible and interchangeable. 

he Unbreakable Pulley and Mill-Gearing Company, 
Limited, Hyde-road Engineering Works, West Gorton, 
Manchester, have issued a new catalogue giving parti- 
culars of their standard manufactures, a treatise on power 
transmission in general, and other data on the same 
subject. A pocket edition of this contains information 
on their standard fittings, and very full transmission 
tables for the use of engineers. Dimensions and prices 
are quoted. 

The Renold patent silent chain and wheels for high- 
speed transmission form the subject of a recent catalogue 
issued by Hans Renold, Limited, Progress Works (Brook- 
street), Manchester. The dimensions and duty of the 
different types of link-chains built are given, together 
with their prices. 

The General Electric Company, Limited, of Queen 
Victoria-street, E.C., have sent usa copy of their cata- 
logue of enamelled steel conduits for interior wiring. The 
conduit in question, and all accessories, are fully illus- 
trated and described. Other catalogues received from 
the same firm describe their Witton continuous-current 
motors, their battery telephones and accessories, and 
the new osmium lamp. A test of one of the latter giving 
27 candle-power when new is quoted. At the outset it 
took 1.42 watts per candle, and at the end of 1333 hours 
still gave a light of 23 candles, the watts per candle-power 
being then 1.6. 








Fire-Tests.—Report No. 94, issued by the British Fire- 
Prevention Committee, 1, Waterloo-place, Pall Mall, 
8.W., gives an illustrated description of a series of fire- 
tests made on February 21 and 22, with an automatic 
fire-alarm system manufactured by the Autopyrophone 
Company, Limited, of Copenhagen, with descriptions of 
the detectors and connections. The detectors performed 
their function of giving rapid danger and fire signals, when 
the fires were extinguished easily. 
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CONSTRUCTED BY MESSRS. 


LOCOMOTIVE (3-FT. GAUGE) FOR THE CAVAN AND LEITRIM RAILWAY 


ROBERT STEPHENSON AND CO, LIMITED, ENGINEERS, DARLINGTON. 
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WE illustrate above and on the two-page plate 
ery a this week’s issue a tank locomotive, 
built for the Cavan and Leitrim Railway, in Ireland, 
by Messrs. Robert Stephenson and Co., Limited, 
Darlington, and specially designed to the specifi- 
cation of Mr. T. H. Shanks, locomotive super- 
intendent of the railway. The conditions of service 
were very severe, especially in view of the fact that 
the gauge was only 3 ft. The conditiens specified 
were that the engine was to take a two-chain curve, 
and to haul a train of 132 tons up a gradient of 
1 in 30 at a speed of twelve miles per hour. At the 
same time it was required that the engine should have 
a short rigid wheel-base, with a minimum length 
over all, and should be at the same time adaptable 
for the short and frequent undulations in the line. 

The Cavan and Leitrim Railway runs from Belturbet 
Junction, of the Great Northern of Ireland Railway, 
to Dromod Junction, of the Midland Great Western 
Railway. The line is constructed to follow as nearly 
as ible the surface of the country, and the first 
half has frequent grades of 1 in 40 and 1 in 50, with 
curves of 1 furlong 3 chains and upwards The section 
from Ballinamore to Dromod is even more severe ; 

radients of 1 in 33, and even 1 in 30, are fairly 
requent, with curves as sharp as 2 chains radius 
The severest curves and sharpest gradients occur in 
combination at some parts. The engine under notice 
was specially designed with a view of obtaining 
greatly incre power over the smaller engines 
already in service, while at the same time possessing 
the same flexibility ; and we are informed that the 
locomotive illustrated is doing all that was expected— 
i.e., hauling mixed trains of twenty wagons and 
coaches, with a brake van, with a good margin of 
power to spare. 

The drawings reproduced on our two-page plate 
show clearly how the conditions have been met. The 
dimensions appended in@licate that the locomotive is 
for its size exceptionally, powerful, with ample heating 
surface and grate area. ‘The engine is fitted with the 
Walschaert valve- motion, dropping-grate, Turton’s 

ttern of slack-gathering buffer and draw gear, and 
Yrosby’s ‘‘ pop” safety valves. The dimensions are 
as follow :— 


Cylinders 15 in. in dia. by 
20 in. stroke 
Driving wheels 3 ft. 3 in. dia. 
Bogie wheels... oe 
Rigid wheel-base ... } ny 7 ft. 5 in. 
Bogie wheel-base ... i, ae 5 ft. 
Total wheel-base _... 18 ft. 3 in. 
Boiler : 
Diameter of shell inside ... 3 ft. 8 in. 
Length between tube-plates 11 ft. 27, in. 
Height of centre above rail be 6 ft. 3 in. 
Height of top of chimney above 
rail .. We os ons py. 11 ft. 
Number of tubes... dp ee 133 
Diameter of tubes (outside) ay + &. 
Heating surface of tubes ... -. 680.75 sq. ft. 
<n fire-box oa 65.75 ,, 
Total heating surface ms . 746.5 Me: 
sr ag aie es Sa a 14 iol 
orking pressure ; .. 150 Ib. per sq. in. 
Capacity of tanks 700 gallons 
Fuel capacity... 70 cub, ft. 





Weight of Engine in Working Order : 





Tons Cwt. 
On leading wheels _.. : a & ss 
»» intermediate wheels... e =. 
» driving wheels ... sat “a 8 12 
», bogie wheels... 1 um 11 5 
Total ae a 360 «16 


It may be added that the order for these engines was 
booked on July 7, last year, and, notwithstanding the 
fact that every drawing had to be got out and that all 
patterns had to be made, the engine was completed 
and tried under steam on October 28, 1904, or within 
ninety-two working days of the receipt of the order. 








48-IN. SCREW-DRIVEN SLOTTING- 
MACHINE. 

WE illustrate on page 576 a very fine example of a 
screw-driven slotting-machine, recently constructed 
by Messrs. Thomas Shanks and Co., of Johnstone, 
near Glasgow, to the order of one of the principal 
shipbuilding and engineering firms on the North-East 
Coast. Although the machine is of very large size, 
the framing and bed-plate have been cast in one piece, 
so that loss of alignment is impossible; and as no 
strains are transmitted through a joint, as in the 
usual construction, the greatest possible rigidity is 
obtained.. The main casting, which is as large as 
permitted by the limitations of railway transport, is 
further stiffened with a very thick central rib between 
the side flanges, the sides and rib being all three ex- 
tended round the bottom of the casting, well below 
the ground line. No pressure which can come on the 
tool in working could cause any springing of a frame 
of such proportions and weight. The necessary exten- 
sion of the horizontal part of the bed consists of a 
separate casting bolted and registered to the main 
casting, the length of the base being thus increased to 
15 ft., or 16 ft. 8 in. over all. The joint between the 
extension piece and the framing is arranged to fall 
outside the line of thrust of the tool, so that it is sub- 
jected to no cutting strains, and the extension piece 
and bed-plate are of great proportional width, though 
this is hardly apparent on account of the perspective 
of the illustration. 

The table of the machine is 6 ft, 6 in. in diameter, 
arranged to be capable of rotation and of travelling 
in both directions. Each slide is worked by double 
screws, the longitudinal and traverse movements being 
respectively 6 ft. 8 in. and 6 ft. 6 in. in amount. The 
rotation of the table is guided both by a circular ring 
and by a large hardened and ground steel pin working 
in a corresponding hardened steel bush, so that absolute 
roundness of the work is assured. The feeds are by 
double-purchase ratchet gear, and there is, in addition, 
a quick-power reverse to all three movements. 

he ram has a variable stroke up to 48 in. in length, 
the effective value of which is much increased by the 
vertical slide-bed on which the ram moves being able 
to be fixed in different positions within a range of 
30 in. on the overhanging face of the framing. It is 





| moved into the required position by double screws, and 
| then locked there. The tool-slide is very wide, and con- 
| Structed of cast steel. Power is supplied to the 


, machine through belt pulleys carried from the framing 





r nt 





and fitted with reversing gear. There are two sets of 
cutting speeds, to suit different materials and cuts, 
both speeds having a constant quick return. The 
connection between the driving pulleys and the screws 
operating the ram is by spur and bevel gear, of steel 
and gunmetal. The ram is fitted with a very long 
nut of special material, and carries a tool-holder 
formed of a strong steel bar, with relief-box for a 
variety of tools. The screw is designed to cause very 
little friction, and the ram is counterbalanced by a 
pair of weights hung by chains passing over pulleys 
at the head of the machine and descending into the 
frame casting. The extreme height of the machine is 
18 ft. 4 in., and the gross weight 36 tons. 








ARTIFICIAL Rupres.—According to the United States 
Consul-General at Frankfort, Germany, artificial rubies 
have been produced in France by reducing small natural 
rubies, which do not possess much value, to a very fine 
powder, which is melted in an electric furnace, cooled 
rapidly, and crystallised. The product obtained has a 
comparatively high value; but certain difficulties are 
met with, one of them being that cavities and fissures in 
the crystals are often formed. The new process cannot 
be employed with emeralds and sapphires, as they become 
discoloured by the action of heat. 


Tue Vikitte Montacne. — The old-established_ zinc 
mines and foundries company known as the Vieille Mon- 
tagne have just reported progress for 1904. The profits of 
the year, including 253/. brought forward from 1903, were 
293,367. The share capital of the company is 360,000/., 
upon which interest and dividends were distributed for 
1904 to the amount of 162,0007. It follows that the return 
realised for the past twelve months upon the nominal 
amount of the company’s shares was at the highly remu- 
nerative rate of 45 per cent. per annum. This result was, 
however, largely attributable to the high prices ruling 
for rough zinc in 1904, these prices having averaged 
221. 8s. 6d. per ton for the year, as compared with 
20/. 17s. 1d. per ton in 1903. The average price of lead last 
year was also 8s. 1d. per ton higher than the corresponding 
average for 1903. The quantity of rough zinc produced 
by the company last year was 80,043 tons ; of special 
zines, 4871 tons; and of manufactured zinc, 3960 tons; 
making an aggregate of 88,874 tons. The companys 
rolling-mills turned out 72,140 tons of rolled sheets last 
year, while zinc white was produced to the extent of 
10,496 tons. The company’s sales of zine of all kinds 
last year amounted to 114,165 tons. At the companys 
Baclen works sulphuric acid was made to the extent of 
59,275 tons. The company states that the total produc- 
tion of zinc in Europe last year amounted to 452,070 tons, 
or 29,440 tons more than the corresponding production 
in 1903, which showed an advance of 23,960 tons as Com- 
pared with 1902. The 29,440 tons representing the in- 
creased production of last year was made up as follows : 
—Belgium, 8780 tons; Silesia, 6860 tons; France and 
Spain, 6530; Rhennish Prussia, 3045 tons ; Great Britain, 
2075 tons ; Holland, 1380 tons ; and Austria and Poland, 
770 tons. The United States of America also increase 
their zinc output last year to the extent of 23,525 tons, 
the outturn for 1904 having been 163,220 tons, of wii h 
about 9000 tons were exported to Europe. The company 
has commenced roasting works at Viviez, in the dep»:t- 
ment of the Aveyron. Their rolling-mills at Oberhausen 
(Germany) have been equipped with entirely new plat. 
Electricity has been installed for light and motive power 
in the working of the company’s mines at Amme!'§ 
(Sweden). 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 25. 
The rush for pig iron is over, and the demand for 
finished material is crowding producing capacity. 
Among the few of the heavy orders just placed are 250 
locomotives, by the Baltimore and Ohio Railroad ; 
Lackawann2 Kailroad, 10,000 tons of rails ; Michigan 
Central Railroad, 4000 tons ; St. Louis and San Fran- 
cisco Railroad, 10,000 tons; Central Havana Rail- 
road, 15,000 tons; a railroad in Mexico—the Mexico 
Sierra Madre and Pacific, 15,000 tons; Atchison, 
Topeka, and Santa Fé Railroad, 4000 tons; besides 
orders for 30,000 tons of bridge material taken by the 
American Bridge Company. A large car-building firm 
in Dayton, Ohio, has just contracted for 7500 tons of car- 
building material and a large eeeoring at for 
the Babbitt Soap Company, 5000 tons. Nearly all 
kinds of finished material, including billets, are now 
selling at premium prices, and the incoming inquiries 
and orders threaten a further advance. It is rather 
strange to hear intimations thrown out of a declining 
tendency in pig iron, and the only foundation for the 
rumour is that some of the larger furnace companies 
are actually soliciting business for delivery during the 
last half of the year at current quotations. The 
United States Steel Conperetion is credited with the 
—— of building a number of additional blast- 
urnaces, concerning which there have been rumours 
for the past month. That corporation desires to have 
under its control all of its own producing capacity. 
It is stated that the Carnegie Company will build 
a number of blast-furnaces, involving the expendi- 
ture of several million dollars, in the Pittsburg 
district, but nothing definite has yet been deter- 
mined. The National Tube Company has advanced 
price 1 dol. per ton on merchant pipe and 4 doles, 
per ton on boiler tubes, which is the seventh ad- 
vance made by the Tube Trust since December, and 
amounts to 7 dols. per ton on pipe and 9 dols. to 10 dols. 
r ton on tubes. ‘The only reason for these advances 
is the heavy demand, but they are not warranted b 
a corresponding increase in price of raw material. 
Steel billets, of course, have advanced. Another very 
heavy order is expected for pipe to construct a pro- 
jected 200-mile pipe line to carry oil from the oil 
region in that State to San Francisco. It is said 
that the Steel Corporation may remove its steel 
hoop mills from several scattered towns, where 
they are located, into the Monongahela Valley, 
south-east of Pittsburg, besides the sources of supply. 
It is also said that that company will build a 
large steel bar mill to roll flats, light angles, bars, 
and other forms of finished steel, and it may also 
erect in the same desirable locality a large steel 
cotton hoop mill, removing the scattered mills to that 
centre. These evidences of expanding capacity are a 
source of confidence to the stecl industry at large, and 
it is probable that a great deal of the projected work 
will be undertaken during the current year. All fur- 
nace and mill capacity is oversold, and premium prices 
for early deliveries are the rule rather than the ex- 
ception. The demand for coke is taxing the producing 
capacity and prices are high, and consumers are in 
numerous instances barely able to maintain their plants 
at maximum producing capacity. 





ConTRAcTs.—Amongst numerous orders for oreo con- 
densing plants recently received by the Mirrlces Watson 
Company, Limited, of Scotland-street, Glasgow, we note 
4 jet-condensing plant for the Steel Company of Scotland, 
to condense 40,500 1b. of steam per hour delivered from 
the Rateau exhaust steam-turbines now being fitted by 
Mr. P. J. Mitchell. Three sets of surface-condensing 
lants, each rated at 24,500 1b. of steam per hour, are also 
ing bi ae to the Belfast tramways, and a similar 
set, capable of condensing 30,000 lb. of steam per hour, 
to the Gloucester Corporation.—The Public Works Com- 
pany, 20, Victoria-street, S.W., have secured the contract 
or laying “‘ Tarmac” on the Madeira-road, Brighton, on 
which the speed trials of July 17 to 19 will take place, 
under the auspices of the Automobile Club. This sub- 

stance has been invented by Mr. E. P. Hooley, Count 
Surveyor of gy age ae and consists of slag which 
in a hot state has m plunged into tar. Tests made 
with “Tarmac” have given complete satisfaction. The 
cost would be about 2s. 6d. per ton more than ordinary 
gues. and a ton is sufficient for 12 superficial yards.— 
he Durham Collieries Electric Power Company, Limited, 
have arranged a contract for the supply of power to the 
Hetton Coal Company. It is pro to use the power 
for hauling, pumping, coal-cutting, lighting, &c., at the 
company’s extensive collieries at Eppleton, Lyons, and 
Elemore. The Power Company are also to supply the 
collieries of the Lambton Collieries Company, as well as 

the estate of Lord Durham. The erection of a | 

power-station has been started at Philadelphia to supply 
twelve collieries, and also 15 miles of tramways belonging 
to the Sunderland District Electric Tramways, as well 
as the electric lighting of the urban districts of Houghton- 
le-S, and Hetton-le-Hole, and the extensive district 
in_ the area of the Easington Rural Council, 


em 
owned by the Houghton-le-Spring and District Electric 
Lighting Company. Power will be available by the end 
of the year ata c i 
tories, &c. 


p rate for other collieries, manufac- 





NOTES FROM THE NORTH. 
GLascow, Dignan 

Glasgow Pig-Iron Market.—The market was slightly 
irregular in tendency on Thursday forenoon. Cleveland 
warrants = flat at 493. 104d. cash, but there were no 
buyers at that figure, although dealings subsequently took 
place at 51s. and 51s. 0}d, with sellers at the close at 
51s, 24d. Forward iron was done at 493. to 493. 2d. one 
month, and 51s. 24d. to 51s. 3d. fourteen days, and 51s. 3d. 
eight days. The turnover was 10,000 tons. The settle- 
ment prices were:—Scotch, 54s. 14d.; Cleveland, 51s. 14d.; 
Cumberland hematite iron, 5$3.; Standard foundry iron, 
473. 6d.; the afternoon tone was firmer for cash, 
round 51s. 4d.; but forward warrants, which were done - 
to 49s. 6d. one month, closed unchanged at 49s. 3d. 
sellers. A moderate business of 10,000 tons was done, 
including dealings at 51s. 6d. and 51s. 3d. eight days. 
Business was done at various prices, the close being 
sellers at 51s. 4d. cash and 49s. 3d. one month. A 
small business of 4000 tons was transacted on Friday 
morning at an advance of 5d. in the cash quotation. Of 
that quantity, 1500 tons were dealt in at 51s. 9d. cash, and 
the balance at 51s. 6d. 11 and 21 days, and at various 
quotations. There were no buyers of iron at one month, 
but the sellers’ price was nominally 2d. dearer at 493. 5d., 
while 48s. 34. three months and 49s. six weeks was quoted. 
The settlement prices were:—Scotch, 54s. 14d.; Cleve- 
land, 51s. 74d.; Cumberland hematite iron, 58s.; and 
Standard foundry iron, 47s. The movement by which the 
market is being “rigged” was further — in the 
afternoon, when the cash price of Cleveland warrants 
advanced 6d. further to 52s., with closing sellers at 
523. 3d. This represents a rise of 11d. on Thursday’s 
ee | price, fess as sellers of iron at one month were 
quo 493., the backwardation charge amounted to 
33. 3d. A moderate business, estimated at 8000 to 10,000 
tons was done, sellers at 52s. 3d. cash and 493. one 
month. The market was closed on Monday, May 1. 
The renewed strength of cash iron was again the 
feature of the market on Tuesday morning. Dealing 
took place at 53s. 6d. cash, but the price reacted to 
52s. 11d. buyers and 53s. 7 sellers at the close, which 
represented an advance of 1ld. buyers and Is. 14d. 
sellers on Friday’s prices. There were no transactions 
at a month, and the sellers’ price remained unchanged at 
49s, The turnover was 12,000 tons, a considerable por- 
tion being done at odd dates, comprising 53s. 6d. to 
53s. seventeen days, and 53s. ten days. A large busi- 
ness was also reported to have been transac unoffi- 
cially. There was no cash or month’s dealings in 
the afternoon, but a small business of 3500 tons of 
Cleveland iron changed hands at the following rates :— 
52s. 104d. ten and fifteen days, and 52s. 9d. seventeen 
days. The cash quotations were nominally 14d. lower at 
53s. sellers, while the month’s price was unaltered at 49s. 
To-day (Wednesday) the market was quiet, and prices 
steady. Cleveland warrants to the extent of 7000 tons 
were dealt in at 53s. 14d. to 53s. cash, and 53s. five 
to fifteen days, . There were no forward dealings, but the 
uotation was 49s. one month sellers. In the afternoon 
the market was much quieter than of late, and a small 
business of 4000 tons was put through. Cleveland war- 
rants eased slightly, and changed hands at 53s. cash, and 
closed at 52s. 114d. sellers. Forward iron was done at 
53s. to f2s, 104d. thirteen days, and 50s. nineteen days, 
while for one month iron there were buyers at 48s. 3d., 
but sellers’ quotation was 49s. The market quotations of 
warrant and makers’ iron were : — Clyde, 58s. ; Gart- 
sherrie, Summerlee, and Calder, 58s. 6d.; Langloan, 
64s. 6d. ; Coltn 65s. (all shipped at Glasgow); Glen- 
aay (ship at Ardrossan), 58s.; Shotts and 
(shipped at Leith and Grangemouth respec- 

tively), 59s. 


Scotch Steel Trade.—There is no special feature, or one 
of any moment, to report in regard to the steel industry. 
Business continues to be conducted more or less on 
normal lines, and while moderate inquiries are being 
received, there is no unusual pressure. Makers’ order- 
books are still well filled, and the plate-mills in the dis- 
trict are stated to be well employed. There are com- 
plaints, however, that specifications are not coming in 
quite so readily for sectional material. No change has 
been made in the official prices. 


Sulphate of Ammonia.—This market showed a much 
firmer tendency to-day than it has lately. The current 
price is firm at 12/. 15s. for pt business, while for- 
ward quotations are very little altered. June is quoted 
at 12/. 12s, 6d., July-September 12/. 10s. No large parcels 
have changed since last report. 

Shipbuilding on the Clyde.—In the report for April it is 
sta that fourteen steamers, of a total of 30,692 tons, 
and two turbines, of 3500 tons, were launched during the 
month, making a grand total output of vessels of 34,192 
tons in the launches for April. The following are some 
of the vessels:—The Bassa, 1000 tons, built by Messrs. 
D. J. Dunlop and Co., Port Glasgow, for Messrs. Elder, 
Dempster, and Co., Liverpool; the King Alfred and 
Edmund Ironside, 116 tons each, for the London County 
Council, by Messrs. Napier and Miller, for traffic on the 
Thames; the Iaoke, 2500 tons, built by the Campbel- 
town Company, for Stockholm owners; the Nicoya, 
4000 tons, built for Messrs. Elders and Fyffes, Lmited, 
by Messrs. Stephen and Sons; the Newby Hall, 7000 
tons, built for the Ellerman Lines by Messrs. gg 
Curle, and Co.; two turbine boats—the Dieppe, 15 
tons, built by the Fairfield Company for the London, 
Brighton, and South Coast yey 2 ram ge the 
Invicta, 2000 tons, built for the South-Eastern and Chat- 
ham Railway Company by Messrs. Denny and Co., 
Dumbarton ; the Fengtien, 2000 tons, built by Messrs. 


Scott and Co., Greenock, for the China Navigation Com- | 





pany. Messrs. Beardmore and Co. have launched a 
4200-ton boat, and Messrs. Mackie and Thomson have 
launched two boats of 180 tons each for the Glasgow 
Steam Trawling Company. New work continues to he 
somewhat scarce, and the numerous bookings of contracts 
in the opening month of the year have been succeeded by 
a spell of pronounced dulness. , 


Institution of Engineers and Shipbuilders.—The any] 
— meeting of this institution was held last night 

r. John Ward occupying the chair. It was announ: ed 
that the only premium awarded for papers read before 
the institution during the session had been gained by Mr. 
Johnston, B.Sc., for a paper on ‘‘The Uses of the Inte- 
graph in Ship Calculations.” The papers which had 
been held over were discussed, and two scrutineers 
reported on the ballot for the appointment of office- 
bearers as follows:—President, Mr. James Gilchrist ; 
vice-presidents, Messrs. Andrew Laing and William 
Melville ; council, Dr. Magnus Maclean, W. M. Alstan, 
W. Lackie, Alexander Wilson, David McGhie, and 
J.B. Henderson. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Public Schemes at Halifax.—The Halifax Town Council 
are contemplating the expenditure of many thousands of 
pounds on public work. They propose to lay a line of 
— six miles long from the Albert Reservoir to Brig- 

ouse, at an estimated cost of 22,000/. They have also on 
hand tramway extensions involving an expenditure of 
nearly 9000/. The Gas Committee are asking for 10,000/. 
to complete the coal stores and sidings at the gas works. 
The Council are also preparing to start the running of 
motor-buses when opportunity shall offer. 


The Iron and Steel Trades.—Rather more encouraging 
reports are furnished of what is going on in the iron and 
steel branches. Orders for iron are coming in fairly well, 
although there is no pressure of work. The crucible steel 
trade is moving even more satisfactorily, and the demand 
for all kinds of steel, especially of high speed and the old 
tool qualities, is on the increase. At the present time 
the great bulk of the orders have come in from foreign 
markets, although rather more is doing with some home 
customers. This is especially the case with manufacturers 
of cycles and motor-cars. The rolling-mills and forges 
are better employed than they have been for a long time, 
and at some of them night shifts have been started. 
Hitherto there has been difficulty in keeping the men 
employed by day. There is also more business being 
done in the file trade, chiefly on foreign account, and 
there are firms who are well booked for some little time 
ahead. The home railway, shipbuilding, and engineering 
establishments are giving out orders very sparingly. 
There is no improvement in either the heavy or light 
tool trades. 


The South Yorkshire Coal Trade.—The slight improve- 
ment already noticed in the demand for steam coal is 
being well maintained. There is more going into the 
large iron and steel works, and in some departments 
the consumption is steadily on the increase. There are 
more inquiries in the market for terms for steam coal 
for —* and as some of the Baltic ports are already 
opened, shipments have commenced. There is also 
rather more going to some of the Continental ports. A 
— fair amount of trade is still being done in common 

and slacks, especially with the cotton and woollen 
districts. The house-coal trade is better than usual at 
this season of the year, and prices all round are steady. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was -_ a 
thin attendance at the weekly market, affairs were tho- 
roughly diso ised by speculative operations, and it is 
long since so little business was done on Change. There 
were practically no genuine transactions in makers’ iron, 
and traders declared that the position was not likely to 
alter so long as the gamble continues. A general opinion 
prevailed that this month would see the withdrawal of 
outside speculators, and certainly the sooner that happens 
the better for the good of genuine trade. After about the 
20th the ‘‘squeeze” in warrants, it was considered, 
might be over, and that then prices of pig might become 
such as to lead to legitimate business. Quotations 
for foundry pig were nominal. No. 3 was put at 50s, 
and No. 4 at 47s. The lower qualities were not influ- 
enced by warrant fluctuations, and were stationary. 
Grey forge was 44s.; mottled, 43s. 6d. ; and white, 433. 
Middlesbrough warrants closed 52s. 9d. cash. Fast Coast 
hematite pig was steady and firm, with a fair amount 
doing. Quotations were on the basis of 55s. 6d. for early 
delivery of mixed numbers. The price of Spanish ore 
was upheld, and, in fact, some dealers were rather 
inclined to advance rates, Rubio (50 pet cent. quality) 
was generally quoted 15s. 6d. ex-ship Tees, but some 
firms asked up to 15s. 9d. To-day there was practically 
nothing doing on ’Change, and the only movement was 
in Middlesbrough warrants, the closing quotation of 
which was 52s. 104d. cash. 


Manufactured Iron and Steel.—Several producers sve 
fairly good accounts of the various branches of the m.nu- 
factured iron and steel industries. In several depart nts 
a lot of work is being turned out, and some firms | «vé 
contracts secured that will keep them going well 0” to 
the end of the year. Quotations have an upward (D- 
dency, but are not actually altered. Common iron ‘rs 
are ra 7s. 6d.; best bars, 6/. 17s. 6d. ; iron ship-p!= ‘es, 
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6/. 23. 6d.; iron ship-angles, 6/. 72. 6d.; steel ship-plates, 
iv. 17s. 6d.; steel ship-angles, 5/. 10s.; steel joists, 
5/. 7s. 6d.; steel sheets (singles), 7/7. 5s.; steel sheets 
(doubles), 72. 15s.; and heavy steel rails, 5/. 53.—all less 
the customary 24 per cent. discount, except rails, which 
are net. 

Shipments of Iron and Steel.—Last month 83,719 tons 
of pig iron, 12,603 tons of manufactured iron, and 27,021 
tons of steel were shipped from the port of Middles- 
brough, making a grand total for April of 123,343 tons, 
against 104,428 tons for March, and 141,342 tons for 
April last year. Of the pig iron shipped last month, 
56,480 tons went abroad, and 27,239 tons coastwise. 
Scotland was again the largest customer for pig, 
though much less than usual was despatched to cus- 
tomers north of the Tweed. The quantity sent there 
amounted to 17,844 tons. Germany took 12,406 tons; 
Japan, 8464 tons; Italy, 6069 tons; Sweden, 5050 
tons; Holland, 4977 tons; and Canada, 4975 tons. 
Of the manufactured iron cleared, 5077 tons went abroad, 
and 7256 tons coastwise, the largest customer being India, 
with 2808tons. Of the steel despatched, 15,210 tons went 
abroad, and 11,811 tons coastwise. Canada was by far 
the best customer for steel, that country receiving no less 
than 7522 tons. Japan came next with orders executed 
for 2471-tons, and Portuguese East Africa was third with 
2072 tons. 

Cleveland Miners’ Wuges.—This week a deputation 
from the Cleveland ironstone miners waited upon the 
mine-owners with regard to the question of wages. After 
a lengthy discussion it was a that the arrears of 
over-payment due to the owners should be commuted at 
3} per cent., and that an advance of 1 per cent. should be 
given for this quarter, dating from April 17. The 3} per 
cent. will be deducted from future advances in the pro- 
portion of one-half of whatever the advances may be until 
the arrears are extinguished. 


Coal and Coke.—Fuel is steady. Average blast-furnace 
coke is 15s. 6d. delivered here, and the demand is good. 








GiRDER AND Pate Rapiat Dritiinc-MAcHINEs : 
ExratuM.—With reference to our description of the 
fine tools illustrated on page 537 of our last issue, Messrs. 
William Asquith, Limited, ask us to state that there was 
aclerical error in the particulars furnished us, the ma- 
chines being more powerful than indicated in our descrip- 
tion. They have, in fact, proved capable of boring a §-in. 
hole through 3 in. of solid steel in 30 seconds, and notfa -in. 
hole, as stated. Even the figure as corrected can, in the 
opinion of the makers, be substantially improved upon 
under favourable conditions. 

ILLUSTRATED Evurope.—We have received from Orell 
Fiissli, of Zurich, the parts Nos. 177, 178, and 179 
of their “Illustrated Europe.” hese deal with the 
Biindner Oberland, stretching from Andermatt, the 
southern portal of the St. Gothard Tunnel, to Davos 
and Tarasp. These guides, being sectional, naturally 
give more information than one which deals with an 
entire country ; and as they only cost 6d. each, one can 
tear out the pages dealing with a particular excursion 
and leave the volume behind, so as to avoid the incon- 
venience attaching to a Baedecker. The London mts 
are Messrs. C. Smith and Son, 56, St. Martin’s-lane, W.C. 

THE AMERICANS AND THE TRANSVAAL.—The Wellman- 
Seaver-Morgan Company, of Cleveland, Ohio, have com- 
pleted arrangements for taking over the business of the 
firm of Messrs, Sheriff, Swingley, and Co., of Johannes- 
burg, one of the largest firms of its kind in the Transvaal. 
This firm has manufactured mining machinery and main- 
tained rr near Johannesburg, which will now 
become the property of the Cleveland Company. The 
shops will be enlarged and new labour-saving machinery 
of American types will be installed, In taking over the 
business of the English syndicate the Wellman-Seaver- 
Morgan Company has assumed the South African agency 
of the Niles-Bement-Pond Company, the John A. b- 
ling Sons’ Company, and other concerns. Mr. E. F. 
Norton, of the engineering staff of the Wellman-Seaver- 
Morgan Company, is preparing to sail for South Africa 
to take charge of the new J ohannesburg branch. A large 
double-drum electrically-worked hoisting outfit has been 
shipped from the Akron plant to Johannesburg for use in 
one of the principal deep-level mines of the vaal. 





Sew \GE DisposaL aT Leeps.—In 1902 Biil was pre- 
Sented to Parliament to enable the Leeds City Council 
to construct a conduit line 14 miles.in length from Leeds 
to Gateforth, the route lying through the Templenewsam 
estate and other private lands and over coal-fields. The 


a ion was stronger than had been anticipated. | made from the profits in reduction of the city rates. 
There were more than twenty petitions against the pro- | The revenue for 1904-5 was 298,233/., as compared 
ject, acd, after a hearing of ten days, a Committee of the | with 280,563/. in 1903-4, showing an increase of 17,671/, 
— ¢ of Lords intimated that it could not accept the | The earnings per car-mile run were 10.15d., as com 
= ‘s presented. In ‘consequence of this Parliamentary | with 11.05d. in 1903-4. This reduction of nearly 1d. per | Ro 
ecisicn, the sewerage committee of the Leeds Council | car-mile run was accounted for by an increase of 16 per 
salle ‘1 expert engineering advisers, and Mr. Chatterton, | cent. in mileage. The traffic expenses for 1904.5 were 
-. . R. Strachan, and Mr. Midgley Taylor were | 83,006/., as compared with 79,870/. in 1903-4. The cost 
_ |, together with the then city engineer (Mr. T. | per car-mile run was reduced from 3.15d. to 2.82d. In 
*ews), to draw up a report on the whole matter. It | other words, there was a saving of 9000/. in consequence 
was futher arranged that when the — report had been | of improved arrangements. The t way involved 
= it should be laid before Messrs. J. Mansergh | an increased outlay of about 80007, ‘The total worki 
ad A Sons, of 1] on, for their independent opinion and | expenses for 1904-5 amounted to 161,297/., leaving a roug 
of V . Having regard to the importance and complexity | profit of 136,936. From this sum the following deductions 
the question, the sewe committee was unable to| were made :—Interest on capital, 31,691/.; redemption 
1903. ‘gt definite conclusion in the municipal year of | fund, 28,502/.; and income-tax depreciation, 21,743/. 
Raw: Since then a new committee, with Alderman J. | The balance remaining was 55,000/., which was applied, 
co. ‘on Ford as chairman, has been appointed, and | as already stated, in reduction of the city rates. The cor: 
© question will be again taken up. responding surplus in 1903-4 was 52, 


NOTES FROM THE SOUTH-WEST. 


Cardif.—Large steam coal has been in moderate 
demand at late rates, but the transactions concluded 
have been almost entirely for early shipment. The best 
large steam coal has made 13s. to 13s. 3d. per ton, while 
secondary Se have ranged from 11s. 6d. to 12s. 9d. 

ton. The best ordinary household coal has ranged 
rom 13s. 6d. to 14s. 6d. per ton, while secondary qualities 
have made 10s. 6d. to 13s. per ton; No. 3 Rhondda large 
has brought 13s. 9d. to 143. per ton. Foundry coke has 
been quoted at 17s. 6d. to 18s. per ton, and furnace ditto 
at 16s. to 16s. 3d. perton. Asregards iron ore, Rubio and 
Almeria have made 13s. 9d. to 14s, per ton, upon a basis 
of 50 per cent. of iron, charges including freight, insur- 
ance. &c., to Cardiff or Newport. 

Welsh Coal for Italy.—The directors of the South 
Italian Railway Company have placed a contract through 
Messrs. Lombardi Ferri, of Florence, for the supply of 
35,000 tons of Monmouthshire large coal. The coal is to 
be delivered in certain specified quarters— Ancona, Venice, 
and Brindisi—between the date of the signing of the 
contract and the close of June. The contract prices are 
stated to be 19s. 14d. per ton, charges including freight, 
insurance, &c. 


Dowlais.—The Goat Mill has been running larly, 
and the output of steel rails has been large. The rails 
were made principally for colonial and foreign railways, 
but the company has some contracts in hand upon 
ous account. The yields at the furnaces have been 
arge. 

New Welsh Coal-Pits.—On Saturday about fifty min- 
ing students, conducted by Mr. T. G. Nash, M 
Glamorgan, mining lecturer, visited new pits at Tirdon- 
kin, Llangyfelach. The attention of the students was 
first drawn to the surface arrangements, which are in 
course of development. One feature was the absence of 
manual and horse labour. The pits have been named 
the Gwladys and the Charles in honour of the family of 
Sir J. T. D. Llewelyn, Penllergaer. After visiting the 
sinking operations in the Charles, the party descended 
the other pit, which is now working the 5-ft. seam. The 
Charles is being sunk to the 6-ft. seam, and when this is 
accomplished there will probably be an output of about 
2000 tons per day. 


The Swansea Valley.—The demand for tin bars con- 
tinues good, and the rolling-mills have been fully em- 
ployed. Some of the other industries of the district have 
shown a quieter tone. 

Welsh Pig Iron for the United States.—The shipment 
was commenced on Monday of a consignment of 50,000 
tons of pig iron which the Blaenavon Works have con- 
tracted to deliver at Baltimore. 








Tue Late Mr, Jonny Nasu Peaxk.—We regret to learn 
of the death of Mr. John Nash Peak, a well-known 
member of a Stafford family of mining engineers, 
which took place at Bellevue House, Congleton, Cheshire 
on the 29th ult. Mr. Peak, who wasaJ.P. for the county 
of Stafford, was 68 years of age, and had been a member 
of the Iron and Steel Institute since 1878. 





Prrsonat.—Mr. E. Shrapnell Smith, Cecil Chambers 
East, 86, Strand, has disposed of his consulting practice in 
te motor transport to Mr. Douglas Mackenzie, A.M.I. 
Mech. E., who continues this office from May 1.—The 
Langdon-Davies Motor Company, Limited, have removed 
to larger works and offices at Southwark Works, Deverell- 
street, S.E.—Messrs. Spurr, Inman, and Co., Limited, 
Calder Vale Boiler Works, Wakefield, have appointed as 
their agent for the North of England Mr. J. bi - Huntley, 
of 4, St. Nicholas-buildings, Newcastle-on-Tyne. 





Exxectric CURRENT GENERATION.—The average cost of 
generating current in thirteen electric railway power- 
stations in Indiana, which furnish some 85 per cent. of 
the output of the State, is 0.00755 dols. per kilowatt- 
hour, measured at the switchboard. This amount is sub- 
divided as follows:—Fuel, 0.526 cent; labour, 0.158 
cent; repairs, 0.039 cent; and lubricants, waste, and 
miscellaneous supplies, 0.032 cent. The lowest total cost 
pee kilowatt-hour is figured out at 0 505 cent, and the 

ighest at 2.024 cents. This great relative range is 
largely due to the fuel charges, which vary from. 0.368 
cent to 1.405 cents, or 1 to 4. 





Lereps Corporation Tramways.—As a result of the 
working of .the s Corporation tramways for the 
year ending March 25, 1905, a transfer of 55,0002. was 








MISCELLANEA. 


Tuer Pennsylvania Railroad Company are laying 200 ft. 
of manganese steel rails on the famous Horse-shoe curve, 
owing to the rapid wear here of ordinary steel rails. These 
rails are cast in 20-ft. lengths, and have been supplied by 
Messrs. William Wharton and Oo., of Philadelphia. 


As a convenient standard of light, M. Ch. Féry has 
proposed to use an acetylene flame burning in free air 
at the end of a capillary tube. The intensity of the light 
thus obtained is very uniform, provided the gas is sup- 
plied at constant pressure, and it has, moreover, the advan- 
tage of a spectrum very similar to that of sun-light. 


The Fellowship for Study and Research in Engineering, 
established by the Vulcan Boiler and General Insurance 
Company, Limited, of Manchester, which we referred to 
in one of our B nym issues (see page 258 ante), is of 
120/. annual value, and will be awarded by the Senate of 
Victoria University, Manchester. 


The Technical Bureau, Prince’s Chambers, John Dalton- 
street, Manchester, referred to in one of our precedin 
issues (see 475 ante), is now open for the lending o' 
technical publications. The ordinary annual subscription 
is one — ; for students of any recognised institution 
the subscription is 15s. The rules and regulations and 
lists of books may be obtained from the above address. 


In a report to the City Council of Chicago, Mr. 
Bion J. Arnold produces to strengthen the superstructure 
of the Chicago Elevated loop line, and to reduce the 
nuisance from noise, by encasing the present steel struc- 
ture in concrete, reinforced with steel. He claims that 
the work can be done with the greatest ease, and he 
would extend the system even to the laterals and trans- 
verse bracing. 


Amongst the advantages claimed for electric traction 
on railways, we note one of a novel character, advanced 
by Mr. Sprague in a recent discussion at the New York 
Railway Club, in reference to the recent unexpected 
and unauthorised strike at New York, when 5000 drivers 
suddenly left work. Owing, however, to the simplicity 
of the electrical machinery, Mr. Sprague states that cars 
were being run within an tear by means of substitutes. 


The new Austerlitz Bridge over the Seine, built to 
carry the metals of the Paris Metropolitan Railway, 
marks a new departure in the construction of iron arches. 
As is wel] known, the live-load stresses on a rigid arch’ 
are very substantially less than those obtaining in either 
a two-hinged or a three-hinged structure of the ordinary 
type. On the other hand, the temperature stresses are 
serious, so that few rigid arches have so far been con- 
structed. In the Austerlitz Bridge many of the advan- 
tages of the rigid arch in respect to live-load strains are 
secured at the same time as much of the freedom from tem- 
perature strains characteristic of the ordinary three hinged 
arch; by making the bridge a three-hinged structure, with 
the lower hinges placed, not at the abutments, as usual, 
but at points about two-seventeenths of the span from 
each abutment. The shore ends of the arch between the 
hinges and the abutments act, therefore, as cantilevers. 
In general appearance the structure does not differ 
materially from an arch of the ordinary type. 


It is well known that, though satisfactory when allowed 
to harden in water, slag cement is liable to fail if this 
hardening , preetee takes placo in air. According to a 
paper by M. E. Camerman, published ina recent issue of 
the Annaks des 7'ravaux Publics de Belgique, this is due 
to the evaporation of the water used in gauging the 
mortar, before it has entered into combination with the 
calcium bydrate of the cement. The og 4 of hardening 
is thus interrupted, and carbonic acid from the air entering 
into the mass of the mortar through its pores then com- 
bines with the calcium hydrate present, converting it into 
carbonate. After this occurred, no subsequent addition of 
water will cause the cement to harden properly. Portland 
cement is much less sensitive in this respect, owing to its 
much smaller content of free lime. As showing the great 
difference in the strength of slag cement, according to the 
conditions under which it has hardened, M. Camerman 
gives the following figures, obtained with specimens har- 
dened respectively in a dry situation, a damp one, and 
under water :— 


! 
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Strength at five weeks Ib. per sq. in 81 116 146 
Percentage of CO, .. i? oe -; 24 
Percentage of Ca UO; : 2 
Strength at 13 weeks .. lb. persq.in. 90 164 222 
Strength at 36 weeks 4: pe *” 83 287 
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In the same article, M. Camerman also discusses certain 
ancient mortars taken from works executed by the 
mans some 19 or 20 centuries ago. The samples in 
question appear to have ec ge consisted of pouzzo- 
lane and lime. A remarkable point about them is that 
they contained no sand, yet in spite of this have not 
shrunk, and are quite solid. This he attributes to the 
fact or the Fo gpongee + was not ground, but peg A 
rou somes, so Oe) 2 vay lowe tion of it 
wane Los no cementitious value, an coal merely act 
as so much sand. 





Tue Paracuassvu.—The Government of the Brazilian 
State of Bahia has ordered surveys to be made of the 
ids of the Paraguassu. It is estimated that a force of 


ray 
100,000 horee-power can be developed. 











ENGINEERING. [May 5, 1905. 








48-IN. SCREW-DRIVEN SLOTTING-MACHINE. 
CONSTRUCTED BY MESSRS. THOMAS SHANKS AND CO, ENGINEERS, JOHNSTONE, N.B. 


(For Description, see Page 572.) 
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NOTICES OF MEETINGS. 


Tue INSTITUTION OF MECHANICAL ENGINBERS : GRADUATES’ ASSO- 
CIATION.—Monday, May 8, a paper will be read by Mr. A. B. Scorer, 
Graduate, on “ ign and Construction of Horizontal Engines.” 
Mr. Henry Davey, Member of Council, will occupy the chair. 

Socrery or ArTs.——-Monday, a 8, at 8p.m. Cantor lectures.— 
**Some A: ts of Ancient and Modern Embroidery,” by Mr. Alan 
8. Cole, C. (Lecture II.)—Wednesday, May 10, at 8p.m. ‘*The 
Native Races of the Unknown Heart of Central Africa,” by Vis- 
count Mountmorres. Mr. J. Cathcart Wason, M.P., will preside. 
—Thursday, May 11, at Hef Indian Section. ‘‘ The Manu- 
factures of Greater Britain: III.—India,” by Mr. Henry J. Tozer, 
M.A. 


THE INSTITUTION OF ELECTRICAL ENGINEERS : GLASGOW SECTION. — 
Tuesday, May 9, meeting at the Institution of Engineers and Ship- 
builders in Sco! Annual general meeting at 8 p.m. Business 
meeting and election of office-bearers. ‘“‘ A.C. Motors in Industrial 
Service,” by Mr. P. D. Ionides. 

Tue InstirvTion OF E.gorricaL Ene@ineers.—Thursday, May 11, 
meeting at the Society of Arts, John-street, Adelphi, W.C., at 
8p.m. ‘Telephone Traffic,” by Mr. H. Laws Webb, Member. 

Tue INSTITUTION OF MECHANICAL ENGINEBRS.—Thursday, May 11, 
at 9p.m. Annual Conversazione. 

IRON AND Steet INstTiTUTE.—Thursday and Friday, May 11 and 12, 
the annual meeting of the Institute will be held at the Institution 
of Civil Engineers, Great George-street, Westminster, commencing 
each day at 10.30 a.m. On Thursday, May 11, the report of 
the council and the statement of accounts will be presented, and 
will be followed by the election of officers and council. The Pre- 
sident-elect, Mr. R. A. Hadfield, will take the chair, and present 
the Bessemer Gold Medal for 1905 to Professor J. O. Arnold (Shef- 
field). The President will deliver his inaugural address. The fol- 
lowing is a list of papers that are expected to be submitted on 
Thursday and Friday :—(1) “ On Experiments on the Fusibility of 
Blast-Furnace Slags,” by Mr. O. Boudouard, D.Sc., Carnegie Re- 
search Medallist, 1903 (Paris). (2) ‘‘On Recent Developments of 
the Bertrand-Thiel Process,” by Mr. J. H. Darby (Brymbo) and 
Mr. G. Hatton (Brierley Hill). (3) ‘‘On the Application of Dry- 
Air Blast to the Manufacture of Iron,” by Mr. James Gayley (New 
York)—supplement to paper read on October 26, 1904. (4) “On 
the Effect uced by Piquid-Air ture on the Mechanical 
and other Properties of Iron,” by Mr. R. A. Hadfield (President). 
(5) ‘‘On the Cleaning of Blast-Furnace Gas,” by Mr. Axel Sahlin 
(London). (6) ‘‘ On the Failure of an Iron Plate through Fatigue,” 
by Mr. 8. A. Houghton (London). (7) ‘‘On the Continuous Steel- 
making Process in Fixed Open-Hearth Furnaces,” by Mr. 8S. Sur- 
zycki (Ozenstochowa, Poland). (8) ‘‘On Accidents due to the 
Asphyxiation of Blast-Furnace Workmen,” by Mr. B. H. Thwaite 
(London). (9) ‘‘On the Behaviour of the Sulphur in Coke in the 
Blast-Furnace,” by Professor F. Wiist, Ph.D., and Mr. P. Wolff 
(Aachen). Reports on research work carried out during the past 

year will be submitted by Mr. C. O. Bannister (London), Mr. J. 

ixon Brunton (Musselburgh), Mr. H. C. H. Carpenter ‘erg 
ton), Mr. J. C. Gardner (Oldbury), Mr. G. Dillner and Mr. A. F. 
Enstrém (Stockholm), Mr. E. G. L. Roberts and Mr. E. A. Wraight 
(London), Mr. Frank Rogers (Cambridge), and Mr. Walter Rosen- 
hain (Birmingham), Andrew Carnegie Research Scholars. 

Tue Raiwway Cius.—May 12, at 7 p.m. Paper on ‘‘ Modern 
Methods of Working Passenger Traffic,” by Mr. R. E. Charlewood. 

PuysicaL Society or Lonpon.—Friday, May 12, at 8 p.m., at the 
Royal College of Science; Exhibition-road, South Kensington. 
Agenda :—(1) “‘A Simple Method of Determining the Radiation 
Constant ; suitable for a Laboratory Experiment,” by Dr. A. D. 
Denning. (2) ‘‘A Bolometer for the Absolute Measurement of 
Radiation,” by Professor H. L. Callendar. (3) ‘‘ The Resistance 
of a Conductor and the Measure of the Current Flowing through 
it,” by Mr. W. A Price. 

RoyaL InstirvTion oF Great Briram.—Friday, May 12, at 
9 p.m. Professor Ernest Fox Nichols, Columbia University, 
New York, on “ The Pressure due to Radiation.” Afternoon lec- 
tures next week :—On Tuesday, May 9, at 5 o’clock. Professor L. C. 
Miall, D.8c., F.R.S., Fullerian Professor of Physiology, R.I., on 
“The Study of Extinct Animals.” (Lecture II.}—On Thursday, 
May 11, at 5 o’clock. Professor Sir James Dewar, M.A., LL.D., 

.Se., F.R.S., M.R.L, Fullerian Professor of Chemistry, R.I., on 
“Flame.” (Lecture IL.)—On Saturday, May 13, at 3 o’clock. 
Professor Marshall Ward, D.Sc., F.R.S., on ‘‘ Moulds and Mouldi- 
ness.” (Lectire II.) 

Tue Junior LystiTUTION OF Enoineers.—Saturday, May 13, visit 
to the Dorking Water, Gas, and Electricity Works. (Train leaves 
Cannon-street at 1.30 p.m.) 

THe Surveyors’ InstiTUTION.—Monday, May 15, when a paper 
will be read by Mr. J. D. Wallis (Fellow), entitled ‘‘ The Licensing 
Act, 1904 ; with Special Reference to the Question of Compensa- 
tion and Monopoly Value.” The chair will be taken at 8 p.m. 
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NAVAL GUNS. 


Pustic discussions of Imperial subjects are 
always welcome, alike in the interests of the nation 
and of the service, because in the end they result 
in the better education of the people on matters of 


582! State ; and although many fallacies and ill-informed 
583 | hypotheses are aired, the truth eventually becomes 


known. Moreover, the public can never be too 
well educated, or made too deeply interested in 
such questions as the maintenance of our go 
. For 
ths reason the articles on naval guns which have 
appeared in a daily comtemporary are interesting, 
and may prove advantageous ; and it is well that the 
opportunity should be utilised of enforcing the 
lesson which some of the facts suggest. It is true 
that in these articles the writer, Lieutenant Carlyon 


590 | Bellairs—it would be a mere pedantry to refuse to 
592 | recognise the initials of a well-known naval critic— 


has somewhat exaggerated his case, and is not 
quite accurate in all his facts. It is the privi- 
lege of the artist to exaggerate in order to 





heighten the effect he desires to produce; but 
there is ever the danger of the anti-climax, and 
the writer of the articles in question has run risks 
in this direction in his effort—which has un- 
doubtedly been successful—to thoroughly awaken 
public interest. He has also made the mistake of 
arguing from the particular to the general, with 
the result that he may have created needless alarm, 
while at the same time suggesting to possible 
enemies a false conception of Britain's naval 
strength. In the interests of peace it is as im- 
portant that foreigners should have a true concep- 
tion of our state of preparedness for action as that 
our defences should be as efficient as they are 
represented to be. 

In the series of articles in question there was, at 
all events, in the earlier stages, a suggestion that 
the wire system of gun-construction is unsatis- 
factory, and although this view was modified later, 
any remaining doubt should be dispelled. Lieu- 
tenant A. Trevor Dawson, who is one of our fore- 
most experts on the subject of gunnery, has done 
useful service by his lucid and convincing letter to 
the Times on this subject. He has never been 
reticent in his criticism, when such was necessary, 
and his letter may therefore be accepted as an 
independent support of the wire-wound system. 
Moreover, the company with which he is associated 
is probably the most progressive of British con- 
cerns as regards artillery, and thus there is no 
probability of support from such quarter being in- 
fluenced by that conservatism which is too often a 
factor in British industrial practice. In his letter 
he points out some of the well-established advan- 
tages of the wire-winding system of constructin 
guns, as compared with the built-up solid-steel 
design ; but before entering into a consideration 
of these, it may be well to refer to the stresses to 
which a gun is subjected, and also to the standards 
of strength according to the practice at Woolwich 
Arsenal, which are followed also by the great gun- 
construction firms in this country. These latter, 
at all events, are in no way behind the Government 
establishment in this respect. 

Few realise the enormous stresses set up in 
modern guns in order to attain even the compara- 
tively low velocities of 2000 ft. and 2150 ft. per 
second, as compared with the 2600 foot-seconds 
attained in European practice. This velocity 
necessitates a pressure in the bore of 17 tons per 
square inch in the case of the 12-in. gun, firing an 
850-lb. projectile, while at the muzzle it is 74 tons. 
The tangential and longitudinal stresses due to such 
age are, it will be recognised, considerable. 

hen the projectile is passing through the bore 
there is the stress due to the powder acting on the 
projectile to increase its acceleration, and at the 
same time that due to the rotation of the shot. 
Thus the inner tube is subjected simultaneously 
to three straining influences—one of elongation, 
another of torsion, and the third is radial. These 
are transmitted from the inner tube by means of 
suitably placed shoulders and perfect shrinkage 
to the ‘‘A” tube, which is really the backbone of the 
structure. The question at issue is whether the 
‘*A” tube is more effectually reinforced by a system 
of wire-winding supplemented by outer tubes 
shrunk on, or by the system of depending on a 
series of rings of solid steel shrunk on in succes- 
sive layers. It is clear that the stresses brought 
on the inner tube subject it to very complex strains, 
and especially near the muzzle of the gun, where 
the tube is thin, and where the torsional stress is 
increased with the sudden release of the projectile 
through the muzzle. Here there is not support 
on both sides of the point of tension, as in the 
other parts of the bore, because there is a termi- 
nation to the supporting metal. 

The strong argument in favour of the wire-wound 
system is that steel, as wire, is the strongest form 
of material utilisable in gun-construction, for, as 

inted out by Lieutenant Dawson, ‘‘ it enables the 
hour of safety, so far as radial stresses are con- 
cerned, to be enormously increased, as compared 
with that in the solid-steel construction.” This 
view also receives corresponding support from other 
authorities, including Admiral O’Neil, who until 
recently was director of Naval Ordnance to the 
United States Navy. Microscopic observation of 
steel has shown the extreme danger traceable to 
flaws in solid metal, which are undiscoverable when 
it is used in masses, so that there is no need to 
refer further to this. In the case‘of wire there can 
be absolute certainty as to the molecular or fibrous 
state of the metal. The steel wire is tested 
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throughout its entire length, whereas in the case 
of the solid-steel construction of guns the test is 
only carried out upon a small piece taken from the 
steel forming each component part of the gun. At 
Woolwich the practice is to use steel wire of a 
breaking strain of between 90 and 110 tons per 
square inch, and of this something like 110 miles 
are used on a 12-in. gun, forming a band around 
the inner and ‘‘ A” tubes more than equivalent in 
strength to the series of shrunk rings in the solid- 
steel construction. The ‘‘A” tube is forged of 
high-quality gun-steel of a tensile strength of 
34 to 44 tons per square inch, with an elongation 
not less than 17 per cent. in a 2-in. bar. 

The effect, so far as the strength of the whole 
structure is concerned, may be briefly explained. 
The wire tension and shrinkage are so arranged as 
to give an internal compressive stress of 25 tons 
per square inch at the breech end, varying to 
14 tons per square inch at the muzzle; this, of 
course, is the condition when the gun is in a state 
of repose. Even when the gun is fired with charges 
to attain the high velocities now reached there is 
still an enormous margin of safety. This is due, 
first, to the fact that the steel for the inner and 
‘* A” tubes has a yielding point of over 21 tons to 
the square inch, while the working stress, based 
upon accurate calculation, is estimated not to 
exceed 18 tons per square inch. The tension with 
which the wire is wound on the gun results ina 
very much higher yielding-point than would be the 
case with solid bands. This tension depends, 
of course, upon the thickness of the inner and 
‘© 4” tubes, and upon the number of layers of 
wire, or tape, as it might more correctly be 
termed. As a rule it ranges from about 54 tons 
per square inch on the inner wires to 32 tons per 
square inch on the outer wires. It varies at the 
different sections in the length of the gun to suit 
the gaseous pressure along the bore to be supported. 
We think it is clearly established that the wire- 
wound system, when employed in a suitable con- 
struction, gives results superior to those attainable 
by the solid-steel design. The test pressure in the 
British service is about 25 per cent. above the 
working pressure—considerably higher than in the 
case of many foreign guns. 

As to the statement made by Lieutenant Bellairs 
about the failure of the inner tubes of some of the 
12-in. Mark VIII. guns, the Admiralty have already 
acknowledged that there has been failure in some 
instances ; but these will be recognised from what 
we have written as not necessarily inherent to the 
system; nor need it be assumed, as has some- 
what hastily been done, that failure must neces- 
sarily occur in the case of all guns of this class. As 
Lieutenant Dawson remarks in his letter, ‘‘ flaws 
may occasionally develop on service, due either to 
minor errors in manufacture or to a premature 
explosion of a shell, which may cause cracks.” What 
did happen in the case of some of the Mark VIII. 

uns, made at Woolwich, was a contraction of the 
pore at certain places in the chase, which in a few 
instances caused splitting. This may have been due 
either to soft metal, to wear, or to the failure of 
the inner tube, under firing conditions. It is well 
that the public should know of these failures, even 
although they may be insignificant, because, as we 
have pointed out, a healthy, well-informed public 
opinion is useful as an incentive towards a high 
efficiency in the public service. On the other hand, 
there is no need for exaggeration or disquietude. 
Under ordinary conditions the worst that could 
happen would be a cracking of the inner tube, but 
even then the gun is by no means put out of 
action, although in peace time the correct procedure 
is to at once have the inner lining removed and a 
new and stronger tube put in its place. In the 
event of our being at war, however, the gun could 
still be used with the liner cracked. The conse- 
quent reduction in tangential strength would not 
reduce the total resistance of the gun structure to 
the stresses set up to anything like the breaking 

yint. Indeed, that is one of the conditions taken 
into consideration in determining the structural 
strength of every gun, a fact which alone proves 
that such partial failure has been anticipated. 
Lieutenant Dawson, in his letter, is very clear on 
this point. He says that ‘‘actual experience has 
shown that a gun constructed on the wire system 
can still be utilised effectively without the destruc- 
tion of the weapon or without dangerous effects, 
even with its inner tube split through its entire 
length.” Even so, the re-lining of a gun is a matter 
of comparative simplicity and little cost. This, 


indeed, is one of the commendations of the wire 
system of construction. 

A brief description of the process of re-tubing 
as carried out at Woolwich, where spare inner tubes 
are kept in reserve, may not be without interest. 
The breech-bush is first removed, as it serves to 
hold the inner tube in: position. The gun is then 
lowered, breech downwards, into one of the ordinary 
heating pits, and gas jets are inserted into the 
bore, while at the same time rings of jets are 
placed around the chase of the gun. In this way 
the structure is subjected to heat for about five or 
six hours, according to the size of the weapon, 
until the whole mass has reached a temperature of 
between 300 and 400 deg. Fahr. The heat within 
the bore is then withdrawn, but is still continued 
externally. A spray of cold water is driven through 
the bore from the muzzle end, and the sudden 
cooling of the inner tube which results causes it 
to shrink, while the heat outwardly applied to the 
muzzle end continues the expansion of this part. 
A heavy tup is then applied to the muzzle end, 
and this tup, after successive blows, forces the 
inner tube from all contact; it is then easily re- 
movable through the breech end. The bore of the 
‘*A ” tube, from which the liner or inner tube has 
thus been removed, is then lapped or fine bored, 
as necessary, to its original taper of 1 in 500. 
The new tube is similarly turned to the exact 
dimensions of the inner surface of the ‘‘ A”’ tube, 
leaving only the required difference of zpy5th part 
of an inch for purposes of shrinking. The inner 
tube is then tupped into the old gun, care being 
taken to insure that all shoulders are actually in 
bearing. When the inner tube has been fixed, 
the gun is put on a boring or other machine, so 
that the interior may be bored, chambered, and 
polished, the bush being subsequently replaced, 
whereupon the bore is rifled and lapped to its exact 
dimensions. 

After re-lining, the gun is as good as new, and in 
proof of this Lieutenant Dawson quotes a typical 
result—that of a6-in. wire gun, ‘‘ which, after being 
re-lined, showed in service firing, at 8367 yards, an 
error in range of only 10.2 yards.” Other calibres 
of wire guns, after satisfactory re-lining, will, he 
adds, attain similar accuracy on service, and at 
the same time will give the greatest possible security 
and effective naval utility. This, no doubt, is a 
measure of considerable security ; but we hope 
that Lieutenant Dawson does not assume that 
even a reserve of tubes would meet the case. The 
process of re-lining, which we have described, 
cannot be carried out in much less time than three 
months, and when, after action, this work has to 
be done, every minute will be an important factor 
in the ultimate success of any naval campaign. It 
is no disparagement to any system of gun-construc- 
tion to say that in a comparatively short fleet en- 
gagement every gun must suffer—they are built to 
suffer—and, whether successful or otherwise, the 
fleet which can most quickly return to the fighting 
base with all its offensive qualities repaired must 
ultimately succeed. We may not, like Admiral 
Togo, have the great advantage of many months in 
Sg gene safety to carry out this rehabiliment 
of the fleet, and therefore dependence upon the 
long process of re-lining the guns might be dan- 
gerous. Even if inner tubes were kept in reserve, 
the case would not be materially improved, because 
new tubes could be forged and prepared during the 





time taken to withdraw the inner tube. 

The obvious conclusion of the whole affair, and | 
the one to which Lieutenant Bellairs has done a | 
very useful service in directing prominent atten- | 
tion, is that our battleships and cruisers must, | 
to be regarded as efficient, have an adequate re- | 
serve of guns. At present the reserve aimed at | 
is one gun for every four of large calibre, and one | 
for every five weapons of 6-in. calibre. The utter 
inadequacy of this, as Lieutenant Bellairs has clearly 
pointed out, is shown by the fact that, say, were the 
Channel and Atlantic squadrons engaged together 
ina great fleet action, it is quite possible to con- 
ceive that from twenty to twenty-four 12-in. guns 
might require to be renovated or renewed; and 
according to present conditions there would only 
exist six guns in reserve for the purpose. To 
attempt to re-line the remaining eighteen guns, 
with the limited number of gun-heating pits in the 
country, would necessitate such a delay as might 
jeo ise our sea-power, and would certainly for- 
eit a splendid opportunity of bottling effectually 
the injured ships of the enemy in their 











repairing 
ports. The cost of such a reserve is a tie item 








in the balarice. Even if all the guns in any ship 
were duplicated, one set being held in reserve, th: 
increase in cost for any ship would not exceed 
an amount equal to 7 or 8 per cent. of the aggre- 
gate cost of the vessel; and the great advantage 
thoroughly justifies the increased expenditure. — 
It may be urged against this that this is duplicat- 
ing the accumulation of war material which is every 
day becoming obsolete ; but since science knows 1)» 
finality, that view might be urged against prac- 
tically all naval expenditure ; and until the periodi 
city of war can be accurately determined, so that 
due and completely modern arrangements can he 
made, the maintenance of peace demands a con- 
tinuance of expenditure. But it can be said that 
the guns made as duplicates under an improved 
system would be quite as effective as the guns 
fitted on board the ship. With an increased aggrv- 
gate reserve added to from time to time, as each 
successive ship is commissioned, it might be pos- 
sible to send ships for a second time into activa 
with, perhaps, one or two improved guns. The 
tendency is all towards increased strength of 
metals, and it is possible to conceive that, without 
increasing the weight, higher ballistics might be 
obtainable in reserve guns. Even without this 
advantage, there is attainable such an increased 
measure of efficiency in times of war from a 
warship which possesses a full reserve of guns as 
to justify the moderate expenditure desired. Apart 
altogether from the wear of the gun, the aim must 
ever be to destroy the weapons of an enemy, 
so that. the chances are that guns, which must 
be — more or less, will prove the most vul- 
nerable parts of a ship. The expenditure, there- 
fore, of 70,0001. or 80,0001. on reserve guns, which 
will enable a ship costing from 1,250,000/. to 
1,500,000/. to return as soon as possible to the 
line of battle at the most crucial moment of the 
campaign, is so obviously a small premium on efli- 
ciency that we are certain that only public support 
is necessary to encourage the present Board of 
Admiralty to carry this reform into effect. 








THE PUBLIC AUTHORITIES’ 
PROTECTION ACT. 

WE have often had occasion to refer to the fact 
that local authorities are in a position of consider- 
able advantage over the ordinary trader when they 
enter the commercial arena. The Public Authori- 
ties’ Protection Act provides that where, after its 
commencement, any action, prosecution, or other 
proceeding is commenced in the United Kingdom 
against any person for any act done in pursuance 
or execution, or intended execution, of any Act 
of Parliament, or of any public duty or authority, 
or in respect of any alleged neglect or default 
in the execution of any such act, duty, or authority, 
the following provisions shall have effect :—(a) The 
action, prosecution, or proceeding shall not lie or 
be instituted unless it is commenced within six 
months next after the act, neglect, or default com- 
plained of, or, in case of a continuance of injury or 
damage, within six months next after the ceasing 
thereof. The Act goes on to provide that wherever 
in any such action a judgment is obtained by the 
defendant, it shall carry costs, to be taxed between 
solicitor and client. 

It will be seen from this that the protection 
afforded to public anthorities is somewhat limited 
in extent, and thatif a person who has a good cause 
of action brings his suit with reasonable expedition, 
he is not likely to be prejudiced. But what is the 
‘* performance of a public duty ” within the meaning 
of the Act ? Recent cases have shown that the Act 
extends to the protection of a local authority not 
only in the performance of what are the more 
obvious duties of local authorities, but also in the 
carrying out of any works which may be authorised 
by statute. For instance, if a local authority obtains 
power to work an electric tramway, and an accident 
occurs to a passenger on a tram owing to the nezli- 
gence of the driver or conductor, the local authority 
may plead the Public Authorities’ Protection Act. 

This doctrine is illustrated by the recent case of 
Lyles v. Mayor, &c., of Southend (21 T.L.R., 35"). 
There a municipal corporation constructed and 
worked electric tramways under an order made |y 
the Light Railway Commissioners under the Light 
Railways Act, 1896, and confirmed by the Board 
of Trade, the corporation being bound to provicie 
such a service of cars as might be reasonably rv- 
quired in the public interest. A passenger, wh! 
travelling on one of the tramcars, was injured 'y 
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the breaking of the rod connecting the car with the 
overhead wire, which was alleged to be defective, 
owing to the negligence of the corporation’s ser- 
vants. The passenger brought an action against 
the Corporation to recover damages for personal 
injuries, owing to their alleged negligence, after six 
months from the date of the injuries. It was 
decided that the defendants were a public authority 
within the meaning of the Public Authorities’ Pro- 
tection Act, 1893; that the cause of action was 
for a tort, and arose from a ‘‘neglect or default ” 
in the execution of a public duty within the mean- 
ing of Section 1 of the Act, and that therefore the 
action was barred after the lapse of six months. 

Another recent case illustrates the same prin- 
ciple. The plaintiffs husband met with an acci- 
dent owing to the negligence of the defendants, 
who were a public authority, in the execution of a 
public duty. In consequence of the injury then 
received he died two years afterwards, without 
having brought an action against the defendants. 
Within six months after his death the plaintiff, 
as his personal representative, brought an action 
against the defendants to recover damages for his 
death. It was held that, at the time when the 
action was brought, an action by the plaintiff's 
husband, if he had lived, would have been barred 
by Section 1 (a) of the Public Authorities’ Protec- 
tion Act, 1893; and that the plaintiff could not 
maintain the action. (Williams v. the Mersey Docks 
and Harbour Board, 21 T.L.R , 397). 

We have drawn attention to the material pro- 
visions of the Act. It will be noticed that there 
is no definition of the word ‘‘ person ” to whom the 
protection of the Act is extended. Why should it 
be restricted only to local authorities ? The reason 
apparently is that before the Act of 1893 local 
authorities were protected by special clauses in a 
variety of statutes. These special clauses were re- 
pealed by the Act, and all local authorities now claim 
the protection of the provisions above set out. But 
apparently the only reason for limiting the pro- 
tection to these bodies is the fact that it is termed 
the ‘‘ Public Authorities’ Protection Act”; and it 
is probably for this reason that no railway or tram- 
way company has endeavoured to claim the pro- 
tection which it affords. It would be interesting, 
however, to see the point raised. 








TECHNICAL AND ENGINEERING 
EDUCATION IN INDIA. 


Two volumes, in the familiar blue paper covers, 
which have given literature of this class its popular 
name of ‘‘ Blue-Book,” the first containing some 
475 foolscap pages, and the second containing 168 
pages and several maps, tell the story of the ‘* Pro- 
gress of Education in India,” from 1897-8 to 
1901-2. In view of the important position which 
India holds, both from the point of view of its 
teeming population, and from the standpoint of the 
British engineering manufacturer who finds in 
India the chief purchaser in the colonial market, 
some excerpts dealing with technical education may 
be of interest. 

Primarily, India is, as it has been from time im- 
memorial, an agricultural country. On that account 
agriculture looms largely in the ameliorative educa- 
tiona! endeavours of the British rule. Even in the 
ordinary primary and secondary schools a certain 
amount of instruction is given ; there are also 
several technical colleges ad schools of agriculture. 
Hitherto these schools have been for the most part 
frequented by students who regard the course as an 
avenue to employment in the Land Revenue, 
Agricvitural, Court of Wards, and other similar 


Government departments. Unfortunately, the 
number of students who have attended the schools 
with « view to the ultimate improvement of the 


meth: is used on their own property, or in the ex- 
pect! on of finding employment among native land- 
Owne's, has been very small. However, signs are 
not wanting of a modification in this condition of 
alfa: and there is hope that the landowning and 
agric::/(ural classes will in the future take greater 
adva age of the facilities offered. 

At the close of the period under review there 
Were ‘ive institutions in British India devoted to 
the technical teaching of agriculture, and these had 
on their rolls an aggregate of 140 pupils. Of these 
tnsti\itions the College of Aggialhgee at Saidapet 
is how carried on at the site of an agricultural farm 
@stabiished in 1864 purely, for experimental pur- 
_ Next in importance is the agricultural 

ranch of the Poona College of Science, in con- 








nection with which classes are held at four other 
institutions in the Bombay Presidency. At the 
Civil Engineering College at Sibpur there is also 
an agricultural branch, which seems to be scantily 
attended. Perhaps the most favourable report is 
that of the Agricultural School at Cawnpore ; but 
even here the rejoicing over two ewe lambs of the 
zemindari (landowner) class, among 55 students 
training for revenue subordinates and for teachers, 
points to a wall of conservative prejudice against 
which Western educational methods seem to beat 
in vain. The report on the agricultural school at 
Nagpur is certainly the most lengthy. This school 
consists of three sections: the first, in which 
students receive a course of training preparatory 
to entering the revenue department ; the second, 
in which village schoolmasters undergo a six 
months’ course of training in order to qualify 
them to teach in village schools the agricultural 
lessons embodied in the reading-books ; and the 
third, in which the sons of landowners and others 
who intend to make farming their profession 
undergo a course of one year’s training in the 
vernacular in practical farming. Technical agricul- 
tural instruction in certain of the reformatory 
schools is given, as a large number of the pupils 
are of the agricultural classes. 

We have devoted a considerable space to the 
attempts toinculcate improved agricultural methods. 
With a population 90 per cent. agricultural, a 
revenue mainly dependent upon agriculture, and a 
market for Lancashire cottons which is peculiarly 
susceptible to the results of monsoon failures, it is 
before all things necessary that the utmost that 
the soil will yield should be obtained. Education 
will, perhaps, play a small part in the further 
development of Indian agriculture ; while the even 
greater needs for irrigation, for the limitation of 
the salt tax, and other measures of reform, do not 
call for comment here. 

An historian reviewing the industrial history of 
Hindustan would undoubtedly point to the textile 
industry as second in importance to agriculture. 
It is true that the village weaver, indispensable in 
the days of Clive, has in some districts ET 
before the advent of Manchester goods. e has 
also been harassed by the operation of the various 
mills which have been erected in various parts of 
India, and for his sons who wish to carry on their 
ancestral occupation there is little opening but in 
the factory. That the weaver class can at present 
provide the mechanics and overlookers these mills 
require is not to be expected. Perhaps the pro- 
posed technical institute under the proffered Tata 
bequest may tend to remedy this. At present in- 
struction for artisans in the weaving of textile 
fabrics is given in a number of technical and 
industrial institutes, chiefly in the Madras and 
Bombay Presidencies. Some of these are under 
Government, others under municipal, and yet 
others under missionary control, the latter being 
aided by Government grants. The various refor- 
matory schools naturally provide manual training 
of a varied character. 

The study of engineering is pursued at a number 
of centres on account of the wide openings for 
employment for engineers trained in India. The 
chief demand is for subordinates to fill the inferior 
posts in the’ Public Works Department, and for 
the railways ; while other engineers find work under 
local boards and under some of the larger munici- 
palities. An increasing number are employed in 
private industrial and commercial concerns, such 
as cotton and jute mills, steamship companies, &c. 

The engineering colleges and schools are con- 
ducted with a general view to the recruitment of 
the several branches of the Public Works Depart- 
ment, and their arrangements cannot, therefore, be 
rightly understood without a general knowledge 
of the manner in which that department is orga- 
nised and recruited. The Public Works Depart- 
ment is divided broadly into the engineer establish- 
ment, the upper subordinate establishment, and the 
lower subordinate establishment. The engineer 
establishment is divided into two services, imperial 
and provincial, the former hitherto recruited from 
the Eottege at Cooper’s Hill and from the corps of 
Royal Enginers, and the latter recruited in India. 
The provincial service draws its recruits from 
students of the Indian colleges who are statutory 
natives of India (whether of European or Indian 
descent), and from the upper fers sere establish- 
ment. The pay, leave, and pension rules of 
the two services are different; but in other 
respects there is no distinction between the 








members of the two divisions. The Upper Sub- 
ordinate Establishment is recruited in frais, and 
consists mainly of natives. Its members hold the 
chief posts on the engineering works and railways 
below the officers of the superior or engineering 
service. They are divided into overseers (three 
grades), supervisors (two grades), and sub-engineers 
(three grades). An overseer of the third grade 
draws 60 rupees a month, and a sub-engineer of 
the first grade may rise to 500 rupees a month. 
The Upper Subordinate Fstablishment draws its 
recruits (a) from the engineering colleges and the 
Behar Engineering School; (6) from the Lower 
Subordinate Establishment ; and (c) from the tem- 
porary establishment and from among other qualified 
persons. The Lower Subordinate Hetablishment is 
composed almost entirely of natives ; its members 
hold minor posts on the works and railways, and 
they are, in general, styled sub-overseers. The 
pay varies from 30 to 70 rupees, and occasionally 
rises to 90 rupeesa month. Any qualified person may 
be appointed a sub-overseer, but recruits are mostly 
drawn from the engineering colleges and schools. 
Many employés on the Government Railways, such 
as the permanent-way inspectors and sub-inspectors, 
and the locomotive staff, do not belong to the 
regular graded establishment, and these posts are 
also in many cases filled by passed students of the 
engineering colleges and schools. 

The principal establishments for the training of 
engineers are the four Government Colleges :—The 
Thomason Civil Engineering Collegé at Rurki, in 
the United Provinces, which was founded in 1847, 
on account of the pressing need for trained = 
neers for the construction of the Ganges Canal. The 
college possesses fine and well-equipped buildings, 
laboratories, workshops, electric plant, &c. It has 
a library, a model-room, a mineralogical museum, 
a meteorological office, a printing press, a book 
depét, in which are sold the publications of the 
college press, and a photographic and process work 
department. The press workshops, photographic 
and process work department, — | the book depét 
are worked on commercial principles. The college 
undertakes the care of the buildings, roads, water 
supply, and sanitary arrangements, which are all 
kept in a high degree of efficiency. All students live 
in the residential buildings of the college, except a 
few who have parents or guardians at Rurki. The 
European and Eurasian engineer students reside in 
the bungalows, each situated in its own compound ; 
the students of the other classes reside in barracks 
close to the college. The cducational staff consists 
of a principal, an assistant principal, two professors, 
and 21 masters, instructors, demonstrators, fore- 
men, &c. 

The 336 pupils on the rolls of Rurki College at 
the close of 1902 were distributed as follows :—47 
in the civil engineer class being trained for the 
provincial service of the Public Works Department 
and civil engineering generally ; 4 in an electrical 
engineer class, studying with a view to enter the 
Provincial Service of the Public Works Depart- 
ment, the superior establishment of the Indian 
Telegraph Department, or for finding occupation as 
electrical engineers; 76 in an upper subordinate 
class, preparing for this section of the Public 
Works Department, the Military Works Service, 
and engineering generally. There is also a mecha- 
nical apprentice Le containing 19 students, which 
prepares students for positions in workshops, or 
for the charge of oil or steam plant, water works, 
and so forth ; 42 students were distributed among 
three industrial classes—of printing, photography, 
and art handiwork ; and, Rastly, 30 British and 
native non-commissioned officers in a military sur- 
vey class, engaged in surveying and road recon- 
naissance. e Government guarantee to Rurki 
College six and seven appointments in alternate 
years in the Provincial Public Works Service, and 
16 appointments in the Upper Subordinate Estah- 
lishment, of which seven are reserved for appoint- 
ment among twelve military pupils. The college 
has its own examinations and grants its own certi- 
ficates ; although nominally affiliated to Calentta 
and Allahabad, it has no connection with any of the 
universities. ‘ 

The Civil Engineering College at Sibpur (near 
Calcutta) was founded in 1880. It has well- 
equipped laboratories and workshops, and a large 
staff of European professors. The steam, oil, and 
gas-engines and electric plant are worked by the 
students, and form an important part of the teach- 
ing apparatus. Students of the engineer and 
apprentice departments are required, unless spe- 
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cially exempted, to reside on the college premises. 
The 306 students on the rolls of the Sibpur College 
are d vided into four sections. The first, the engi- 
neering department, contains 90 pupils being 
trained as civil and mechanical engineers for the 
Public Works Department and for general openings 
in the profession ; the second is Secoted to 
culture ; the third, known as the Apprentice De- 
partment, contains 169 pupils being trained for 
upper and lower subordinate positions; and the 
fourth, or artisan class, has 35 pupils being 
trained as carpenters, blacksmiths, turners, fitters, 
and brass and iron-workers. The Sibpur College 
has its own examination at the end of the first and 
second years of the course, but for the third and 
fourth years it relies on the examinations of the 
Calcutta University, and gives its diplomas to en- 
gineering graduates of that university who have 
passed a year’s practical training to the satisfaction 
of the college authorities. The Government guaran- 
tees to students at Sibpur one appointment annually 
in the Provincial Public Works service, and about 
six positions a year in the Upper Subordinate Estab- 
lishment. 

The College of Science at Poona, which is non- 
residential, is the gradual development of the 
Poona Engineering Class and Mechanical School, 
which was established in 1854, for the training of 
subordinate civil and military officers for the Public 
Works Department. In 1866 the college was 
affiliated to the University of Bombay, the degree 
of Licentiate of Civil Engineering was instituted for 
matriculation students, ‘‘and the college entered on 
a new and extended course of usefulness.” The 
college, which has science, agriculture, and forestry 
classes, in addition to its engineering department, 
has a wider scope than the other similar institutions. 
It is not so large or well equipped as the Rurki and 
Sibpur Colleges, and it is not a residential college. 
In the Civil Engineering Branch there are 126 
a training for the Provincial Service and 

Jpper Subordinate Establishment. One pupil only 
is in the Science Branch, 20 in the Agricultural 
Branch, 16 in the Forest Branch, and 155, training 
for positions in railway and other workshops, are 
distributed in unspecitied fashion in. the Sub- 
Overseers’ Class, the Mechanical Engineers’ Class, 
and the Electrical Engineers’ Class. One appoint- 
ment annually in the Provincial Service, and 
twelve in the Upper Subordinate Establishment, 
are guaranteed by the Government. The Poona 
College prepares exclusively for the Bombay Uni- 
versity Licentiate, and appears to have no annual 
examinations or certificates of its own. 

The College of Engineering, Madras, arose out 
of a survey school which was established as far back 
as the year 1793, and was for a long time under 
the control of the Board of Revenue. In the years 
1858 to 1862 the scope of the institution was greatly 
enlarged, and it became a college for training 
students for the upper and lower grades of the 
Public Works Department, as well as a survey 
school. The staff consists of a principal, a pro- 
fessor of civil engineering, a professor of mecha- 
nical engineering, a professor of mathematics, an 
instructor in surveying and drawing, an instructor 
in civil engineering, an instructor in mechanical 
engineering, eight assistant instructors, a workshop 
instructor with foremen assistants, and an instructor 
in gymnastics. The college is not residential, but 
barracks and married quarters are provided for 
military students. Here 41 students are in an 
engineer class, training for civil and mechanical 
engineérs in the Public Works Department and for 
the profession generally. In the Engineer Sub- 
ordinate Class, 67 are training for the upper sub- 
ordinate service, and for positions under local 
boards and municipalities. In the Sub-Overseer 
and Surveyor Class, 82 pupils are studying for posi- 
tions inferior in grade to those just mentioned. A 
draughtsman class contains 78 pupils qualifying for 
the position of mechanical draughtsmen and esti- 
mators. To Madras also one position in the pro- 
vincial service is annually open in the provincial 
service, as also twelve positions on the Upper Sub- 
ordinate Establishment. The Madras College has 
its own examinations and grants its own diplomas, 
but it concurrently prepares candidates for the 
engineering degree of the Madras University. Only 
those securing the de of Bachelor of Engineer- 
ing can enter the Public Works Department from 
this college. 

The following table gives the number of students 
at _— four colleges in 1896-7 and 1901-2 respec- 
tively :— 





| | 
Number of Pupils 














in the Engineer | UniversityjFirst Examination in 
Class of the Eagineering. 
College. 
1896-7. | 1901-2, 
1896-7. 1901-2. se dea a 
Candi- Candi- | 
dates, | Ps#ed-| Gates, | Passed. 
Madras 20 41 8 3 se i 3 
Bombay 73 126 30 19 60 | 40 
Sibpur 98 90 42 | 1 33 1l 
Rurki 33 47 
224 304 80 32 114 | 67 
| 
B.E. Examination, Madras ; L.C.E. Examinations, 


Bombay; B.E. and L.E. Examinations, Calcutta ; 
Final College Examination, Rurki. 














1896-7. 1901-2. 
Candidates. Passed. Candidates. Passed. 
Madras... 7 3 a 3 
Bombay 14 12 35 35 
Sibpur 20 ll 32 9 
Rurki 15 15 | 7 7 
56 41 87 54 


Madras, Bombay, and Rurki show a considerable 
increase in the number of students, and Sibpur a 
decline. In the case of Rurki this is due mainly to 
the prolongation of the course from two to three 
years. The annual expenditure of each college has 
risen ; the aggregate cost of the four colleges, which 
was 3,55,275 rupees in 1896-7, is now 5,30,969 
rupees. The fees throughout seem moderate, vary- 
ing in each college with the grade in which the 
pupil is working. 

There are also twenty engineering schools giving 
instruction suitable to the calibre of the sub-over- 
seer, and occasionally of the overseer class. It is 
at first rather curious to note that while the number 
of pupils in the colleges have increased by 194 in 
the quinquennium, those in the engineering schools 
have fallen by 109. A detailed examination shows 
that the numbers at the Behar School of Engineer- 
ing have fallen from 194 to 110, and the survey 
schools at Dacca and Cuttack by 200. The other 
institutions show a general rise, leaving the 
total number present in 1901-2 at 881, as against 
990 in 1896-7. 

So much for engineering technical education as a 
whole. What are its fruits? Chiefly, of course, 
in the training of subordinate officials in the Public 
Works Departments. As we have shown, several 
of these colleges are the natural outcome of a demand 
for engineers specially trained for the requirements 
of this service. Naturally, the best of those on the 
rolls enter the Government service. But as to those 
who do not obtain the coveted appointments, what 
becomes of them? What posts do they get? Is 
there an increasing demand for them outside the 
railway systems? .What salaries do they earn ? 
We could have wished that this report had en- 
lightened us on this point. It is good that the 
educational facilities should be granted, but it 
would be well also if the four colleges kept a record 
of the subsequent career of their students. In 
addition to agriculture, industries of #n engineering 
nature, such as an extension of iron foundries, 
cotton-spinning, and probably the production of 
aluminium in the electric furnace, seem among the 

ibilities of the future. Is the technical train- 
ing and scientific knowledge of the rejected student 
who does not enter the subordinate grades of the 
Government service sufficient to qualify him for 
filling intelligently subordinate réles in the indus- 
trial regeneration of his country / 





THE PANAMA CANAL. 

ALTHOUGH the construction of a great ship canal 
across the Isthmus of Panama, connecting the At- 
lantic and Pacific Oceans, has engaged attention for 
many years, engineers seem far from unanimous as 
to the best lines upon which it should be carried 
out. The route from Panama to Colon, a distance 
of about 50 miles, was agreed upon years ago as 
the most practical one, and much money has been 
spent on surveys and excavations; but the questions 
of the size of the canal and the most economical 
water-level to adopt, in view of the geographical 
conditions, are still matters of dispute. At first 
sight it would appear the best plan to have the 





canal at sea-level, thus doing away with the con- 





struction of gigantic locks and the delay their pas- 
sage would cause to the traflic ; but the excavation 
necessary for such a canal is practically prohibitive. 
Furthermore, the River Chagres, which crosses and 
recrosses the route of the canal for about half its 
length, would have to be dammed, and its waters 
carried to either the Pacific Ocean or the Carribean 
Sea by tunnels pierced through the volcanic 
formations bounding its watershed. Also, even 
if locks were avoided, a tide-gate across the canal 
would be required, as the levels of the two oceans 
vary considerably, the difference between high and 
low water at Colon being only about 2 ft., while 
at Panama it is 13 ft., or even 20 ft. at times. 
This would cause such a current through the canal 
that navigation would be impossible. 

The project of the Comité Technique was to 
maintain the summit level of the canal at a 
mean height of 62.5 ft. above the sea, the Chagres 
being dammed at Bohio and Alhajuela to form a 
water supply for lockage and feeding purposes. 
The Isthmian Commission project of 1901 was to 
have a summit level of 85 ft. This was the basis 
of the treaty with the Republic of Panama and of 
the purchase of the new canal company in 1904. 
In both these cases a spillway would have been 
formed at Gigante, near Bohio. As a lift of much 
above 30 ft. is not practicable for a ship-lock, these 
two schemes would require four and six locks re- 
spectively, though recently a plan to work at a 30-ft. 
level with two locks only has been proposed. Dams 
would be required, as in the French project, but 
the levels would not admit of a surface spillway 
near Bohio, and some other provision would have 
to be made. 

The future earning capacity of a Panama Canal, 
as of every commercial undertaking, is obviously 
the basis on which must be determined the allow- 
able capital cost of its construction. Allowances 
must be made for the fact that it will not begin to 
earn a profit immediately, before new trade routes 
are established, although the capital charges and 
maintenance expenses will be the same. The total 
capital costs in millions of dollars of the 85-ft., 60-ft., 
30-ft., and sea-level schemes are estimated respec- 
tively in round numbers as 234, 275, 294, and 337, 
spread in equal payments over ten years. Mr. 
Lindon W. Bates, from an examination of the ques- 
tion from both the financial and engineering aspects, 
has come to the conclusion that an expenditure of 
more than 145 million dollars, in addition to the 
50 million dollars already invested by the United 
States Government, is unwarranted, and that for 
this sum a canal can be completed in eight years 
and successfully maintained. e proposes to form 
a summit division at about 20 ft. level, terminating 
in two locks at Mindi and La Boca respectively, 
situated practically at the ends of the canal. Just 
inside the locks low-level lakes should be formed. 
The northern one, 29.5 square miles in area, 
and 11.8 miles long, would be made by banking up 
the Chagres River with a dam, and would cover 
the existing pestilential swamps on the banks 
of the Lower: Chagres. The other, of about a 
quarter the size, would cover the swamps round 
Panama, and both would be entered and left 
by locks, and regulated by under-sluice barrages. 
These lakes turn more than 17} miles of the isthmian 
passage into lake navigation, which is safer and more 
rapid than a journey between narrow banks. 

he project of Mr. Bates is less the construc- 
tion of a canal than of a canalised river, with 
outlets terminating into large easily-controlled 
lakes, one discharging into the Atlantic and the 
other into the Pacific. The eurrents in the navi- 
gating channel need never exeeed 3 ft. per second, 
and will be normally much less. The mini- 
mum daily discharge of the Chagres watershed 
will give ample water for lockage and other losses, 
and no danger can happen from the worst floods. 
No barrage works of greater difficulty than have 
been successfully carried out in Egypt are con- 
templated ; and this project of a low-level canal 
with terminal lakes, or the possible modifications 
of it suggested by Mr. Bates, appears to deserve 
consideration at the hands of those responsible for 
the final decision on the design of this important 
waterway. 





TWO TRADE UNION CASES. 
We publish elsewhere in this issue short reports 
of the case of Howden v. The Yorkshire Min rs 
Association, and of the famous ** Stop-day ” «se. 
Both of these were finally disposed of by ‘he 
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House of Lords recently ; both of them involved 
the discussion of important questions arising upon 
that part of the law which affects trade unions. 
Stating the effect of the decisions as briefly as 
possible, the two following propositions have 
been established. The first of these is, that a 
member of a trade union may bring an action to 
restrain the union from devoting the funds to pur- 
poses which are not sanctioned by the rules. So, 
if the executive council votes money by way of 
strike pay to men who are out upon strike, if the 
strike has not been constituted in accordance with 
the rules of the union, the Court will interfere to 
restrain the payments by injunction. Upon the 
face of it, this is a decision of a point which does 
not seem to very closely affect the interests of 
employers ; but, as a matter of fact, if, as in the 
very action brought by Howden, the employers can 
work hand-in-glove with the plaintiff, an illegal 
strike may be brought to a sudden conclusion. The 
stop-day case is an authority for the following 
proposition—namely, that when a trade union by 
its executive council orders workmen to break their 
contracts with their employers, the union can be 
held liable for the damages occasioned by the 
breaches of contract, and it is no justification that 
the order was issued in the interests of the men, 
and in the bond fide belief that the consequences of 
the breach would be to raise the rate of wages. 
The fact that the union believe that their action 
may indirectly benefit the employers is also no 
justification. Weusethe word ‘order ” advisedly, 
as the House of Lords refused to regard the resolu- 
tion passed by the Executive Council of the South 
Wales Miners’ Federation as mere advice given to 
the men. 

In order that our readers may appreciate the full 
importance of this decision, let us give a brief 
review of the cases which, in recent years, have so 
materially altered the law affecting trades unions. 

In Lyons v. Wilkins, an action was brought 
against the executive committee of a union to 
restrain them from picketing the plaintiffs’ works. 
An injunction was granted, the late Lord Justice 
A. L. Smith saying :—‘‘ The truth is, that to watch 
or beset a man’s house, with a view to compel him 
to do or not to do what is lawful for him to do or 
not to do, is wrongful, and without lawful authority, 
unless some reasonable justification is consistent 
with the evidence.” We mention this decision for 
the purpose of drawing attention to the words 
printed in italics, inasmuch as the ‘‘ stop-day 
case” throws light upon the determination of the 
question-—-what is reasonable justification? Later 
cases evolved the principle that the funds of a 
union might be attacked for the consequences of 
acts which were done in furtherance of the interests 
of the union, and that the union might be held 
liable in its corporate capacity for the acts of 
officials. Thus, in Linaker v. Pilcher, Mr. Justice 
Mathew had before him (in February, 1901) a case 
in which a libel had been published in a paper 
carried on by and for the benefit of a trade union. 
He decided that damages were payable by the 
trustees out of the funds of the union, and this 
although the trustees were not responsible for the 
libel. Later, in 1901, the House of Lords decided 
the ‘Taff Vale case, in which it was held that a 
union would be held answerable in its corporate 
capacity, and liable to pay damages. 

As might have been anticipated, employers who 


suffered at the hands of trade unions, and indi- 
vidual workmen who were unable to obtain employ- 
ment through the interference of union officials, 
soon became alive to the fact that the Courts would 


intericre, and grant injunctions and award damages 
in cases which were properly made out; and in 
& case of this nature (Quinn v. Leathem) it was 
clearly laid down by the House of Lords that a 
com ination of two or more, without justification or 
excise, tO Injure a man in his trade, by inducing his 
customers or servants to break their contracts with 
him, vr not te deal with him or continue in his em- 
ploy:nent, is actionable if it results in damage to 
hin. As an illustration of the above principle, 
- ae may be made to the case of Read v. The 
riend 


y Society of Operative Stonemasons, where 


ploys rs that unless they refused to teach the 
plaint iff his trade, the society would call the other 
may out on strike. His employers having 
“A used to teach him, the union were held liable to 
. ' action for a conspiracy to coerce the employers 
0 oe ak their contract with the plaintiff. 

Vhat, then, is sufficient justification for one man 





to advise or direct another to break his contract ? 
This is the question upon which the stop-day case 
throws a dim light. Miners’ wages in South Wales 
were estimated according toaslidingscale. It was, 
therefore, of interest to the miners that the price 
of coal should be as high as possible. The Federa- 
tion apparently formed the idea that a diminution 
of output would have the-effect of raising prices ; 
and they ordered stoppages of work on certain days, 
well knowing that the consequences of their orders 
would be: breaches of contract between the pitmen 
and their employers. They sought to justify this 
on the ground that it was their duty to advise the 
men ; and, further, upon the ground that to raise 
prices would be to benefit the employers. But, of 
course, the employers were never consulted before 
the stop-days were ordered. The House of Lords 
have decided that these facts constituted no justifi- 
cation. Lord James of Hereford said :—‘‘ The 
fact that their motives were good, in the interests 
of those they moved to action, does not form any 
answer to those who have suffered from the unlaw- 
ful act.” He also said:—‘*The wrong that is 
inflicted cannot be obliterated by the existence of 
a motive to secure a money benefit to the wrong- 
doers.” 

Here, then, in this case, we have an authoritative 
statement of what does not, in a particular instance, 
constitute good justification for inducing the breach 
of a contract. It is clear, however, that it would 
be impossible for any tribunal to define ‘‘ just 
cause or excuse” in a few words. The question 
must be solved in each case as it arises. Never- 
theless, we may draw certain conclusions from the 
‘*stop-day case.” Take an illustration. Suppose 
a trades union were to inform an employer that 
unless a particular non-union man is dismissed, 
they will call the other men out. The employer 
refuses to be coerced, and the men are called out ; 
with the result that the works have to be shut 
down, and the employer sustains damage. Could 
he bring an action to recover damages? Was there 
just cause or excuse for the action of the union ? 
It is conceived that, having regard to the ‘‘ stop- 
day case,” the action of the union would, in such a 
case, be unjustifiable: for, in the furtherance of 
what they would allege was the common interest of 
the men, they would inevitably inflict a loss upon 
the employer. 








THE INTERNATIONAL BUILDING 
TRADES’ EXHIBITION. 

To those who have either a natural taste for, 
or are brought much in contact with construc- 
tional matters, the International Building Trades’ 
Exhibition must always possess an attraction ; 
and the one now open at the Agricultural Hall, 
Islington, will not prove any less neeegpene 
than its predecessors. It is distinctly a goo 
show, not only on account of the number of the 
exhibits, but also because these cover a wide field, 
and are, onthe whole, well arranged. What particu- 
larly strikes the visitor—and comes, perhaps, to 
many as a surprise—is the large number of stands 
at which different forms of fire-resisting construc- 
tion are to be seen. To anyone not in touch with 
this branch of the builder’s art the idea that there 
are so many different ways of gaining an end 
has probably never occurred ; and, indeed, if we 
examine the different methods adopted—for in- 
stance, in the construction of a fire-resisting par- 
tition—the conclusion that we are hound to come 
to is that there appears little to choose between 
them ; and if one had to decide which to adopt, 
it would not be an easy matter. Still, although 
there is a great similarity between many of the 
different forms of construction, they are very 
interesting, both on account of the excellence 
of the results obtained, and also as showing 
the great advances made in fire-resisting construc- 
tion, and the recognition it has received from the 
public. 

There are twenty-one exhibitors of fire-resisting 





| tions. 
+ of Op all the different methods followed, for space will 
‘he cefendant society informed the plaintiff's em- | not admit of it. 
of the stands as being, perhaps, typical rather than 
| a8 possessing any particular merit where so much 
‘apparent excellence exists. The New Expanded 
|Metal Company, Limited, York Mansion, York- 
| street, Westminster, S.W., have rather a striking 


'which shows the 


floors and eighteen exhibitors of fire-resisting parti- 
It is, therefore, quite impossible to describe 


We may, however, refer to a few 


of a steel-framed building, 


exhibit in the sha 
sot the external and internal 





walls, the ceiling construction, and the roof tiles, 
all so arranged that the actual method of carrying 
out the work can readily be seen. There is, of 
course, nothing novel about the system, but its 
simplicity is made very apparent in this case. 
The British Fireproof Construction Company, 463 
and 464, Mansion House Chambers, 11, Queen 
Victoria-street, E.C., show a section of their 
hollow-tube system of fireproof floors and walls. 
The exhibit of ‘‘ Frazzi” fire-resisting floors, parti- 
tions, and roofs, shown by Mr. Arthur E. Brown, 
Essex Wharf, Durward-street, Whitechapel, E., is 
worth a visit, as illustrating a type of construction 
that has found favour with the Metropolitan Asylums 
Board, and has been used in various hospitals. We 
understand that a steel frame church, 90 ft. by 
50 ft., has been erected at Canning Town on this 
system. In this case the walls are 3-in. hollow 
slabs, left bare inside, and rough-cast on the out- 
side. 

Among the exhibits at the stand of the Colum- 
bian Fireproofing Company, Limited, 37, King 
William-street, E.C., are some very good examples 
of reinforced concrete fire-resisting floors and 
various forms of concrete construction ; but what 
more particularly calls for attention is a reinforced 
concrete sewer-pipe, 5 ft. in diameter. These pipes 
are made of any diameter in 10-ft. lengths, and will 
stand very great loads without fracture. . Although 
they have been extensively used in the United 
States, they have not, so far as we know, been 
adopted in this country. They appear, however, 
to possess so many advantages over the ordinary 
brick sewer, that their general use cannot long be 
postponed. Sanitary engineers will, on this account, 
be particularly interested in examining the Colum- 
bian Fireproofing Company’s stand. A simple form 
of fire-resisting partition, and one that appears to 
be well suited to many purposes, is that to be 
seen at Stand 60a. It is made by the Havelock 
Patent Plaster Partition Company, 63, Finsbury 
Pavement, E.C., and consists of hollow slabs, 
which are tongued and grooved together. In 
the case of very high partitions, strengthening-rods 
are inserted ; but no threading of the blocks from 
the top is necessary. It is also claimed for this 

rtition that it is the lightest of its kind made, 
arte only 7? lb. per superficial foot in weight. 

There are many other exhibitors in this branch 
of building construction whose stands are well 
worth a visit. Unfortunately, our space will not 
allow us to describe them in detail. Among them 
we may, however, mention the London Fireproof 
Plate Wall Company, Limited, 60, Watling-street, 
London, E.C., who have a very good show; Messrs. 
G. Aston and Son, 46, Eagle Wharf-road, London, 
N., who make the ‘‘ Fram ” system of fire-resisting 
floors, &c.; and Messrs. Potter and Co., Limited, 
66, Victoria-street, Westminster, 8. W. 

The demand there now is for a cheaper class of 
building than can be constructed in the usual way 
of brick. and stone, and yet will comply with the 
present Building Acts, ought to be a good thing 
for many of the forms of fire-resisting house con- 
struction now on the market, particularly where 
such dwellings as workmen’s cottages and the like 
are concerned. 

While on the subject of fire-resisting materials 
we may call attention to the stand of the Fire- 
Resisting Corporation, Limited, Townmead-road, 
Fulham, 8.W., where may be seen an interesting 
collection of joinery made from wood which has 
been subjected to a chemical treatment sufficient 
to render it practically non-combustible ; and 
samples of the wood are shown which have been 
left with a strong gas flame playing on them for 
many hours, with no more effect than that the 
surface is charred. Immediately the flame is 
removed the charred portion of the wood ceases 
to glow, and cools down. The well-known armoured 
wood doors, which have been shown to be superior 
to iron or steel doors as barriers against the spread 
of fire, but which are not recognised by the 
notorious Metropolitan Building Act, can be con- 
structed of this material, with, consequently, greatly 
increased fire-resisting properties. 

Coming to building materials, such as brick and 
stone, there are some good exhibits, as well as of 
pottery, Messrs. Candy and Co., Limited, Heath- 
field, Newton Abbot, South Devon, having a fine 
display of white and coloured enamelled and 
dipped brown salt-glazed bricks (with leadless 
glaze), silicious firebrick, tiles, and lumps, Devon 
stoneware, sanitary pipes, bends, &c., and granitic 








buff flooring-tiles. The Aylesford Pottery Com- 
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ny, Aylesford, near Maidstone, have a good col- 
ection of brick and drain pipes; while Messrs. 

Diespeker, Limited, 57 to 60, Holborn Viaduct, 
E.C., havea striking exhibit of patent British glass 
mosaic, by means of which many well-known his- 
torical events are portrayed at the stand. As, 
however, there are more than forty stands at which 
may be seen examples of bricks, tiles, &c., it is 
quite out of the question to enumerate them all. 
Besides those we have mentioned there are, how- 
ever, many others worth visiting. 

In the building world there appears to be at any 
rate one branch of construction that is a source of 
perennial joy to many inventive minds. We refer 
to the subject of roof-coverings. Among those at 
the stand of Messrs. C. Chancellor and Co., 13, 
Clerkenwell-road, E.C., is one that we do not recol- 
lect having seen before, though we believe it has 
been on trial for several years. It is called the 
‘* Phoenix Patent Roofing,” and consists of a simple 
form of galvanised-iron bridge piece which is placed 
over the joint between the slates, and for which is 
claimed a considerable reduction in cost as com- 
pared with ordinary slating. 

A particular feature of the Show is Stand 62, at 
which may be seen some very fine specimens of 
built-up hardwood doors. They are made by the 
Gilmour Door Company, Limited, 52, Berners- 
street, W., the object of the special form of con- 
struction adopted being to counteract, as much as 
possible, warping, twisting, splitting, or blistering. 
The body of the door is made up of a soft wood core 
in many different pieces, which are dovetailed toge- 
ther in an ingenious manner, and dried with 200 deg. 
of heat. The door is then faced with hardwood, 
which has been dried at a high temperature. 
Heavy steam-heated rollers are used to roll on 
the hardwood face to the core, so that the surplus 
glue is rolled out, and only sufficient left to bring 
the different pieces of wood together. These doors 
are beautiful specimens of workmanship. Among 
building materials, timber is well represented, 
there being very good exhibits in the various parts 
of the Hall, though there is nothing particular to 
note in this direction, except, perhaps, the great 
width of some of the boards of foreign timber on 
view. 

Among the miscellaneous exhibits there is a 
novel form of sash-opener, known as the ‘‘ Magic ” 
patent reversible window-balance, which dispenses 
with box-frames, sash-weights, pulleys, and cords. 
By means of it, both sashes can be cleaned from 
the inside of the room. Itis on view in the minor 
hall, and is made by ‘‘ Recorders, Limited,” 171, 
Queen Victoria-street, E.C, 

Automatic doors for lifts and such like appliances 
are now being adopted to a much greater extent 
than was the case a few years ago, and several of 
these are to be seen at the Exhibition. Messrs. 
Joseph Richmond and Co., Ltd., 30, Kirby-street, 
Hatton Garden, E.C., have a special form of safety 
door on view, which is worked by electricity. When 
a button on any landing is pressed, all the buttons 
on the other floors are locked, and the cage at once 
moves to the landing on which the button was 
pressed, and unlocks the door there. The action 
of opening the door breaks the electric circuit, and 
it is impossible for the cage to move while the door 
is open. When the passenger enters the cage the 
extra weight closes a switch which keeps the buttons 
on the landing locked, and the lift cannot be inter- 
fered with from the outside. There are also press- 
buttons inside the cage—one for each floor—and 
the passenger can press the one connected with 
the landing to which he wishes to go. Mr. M. T. 
Medway, Albert Works, Deptford, London, S.E., 
also exhibits an automatic door for lift work, and 
also some of his well-known hydraulic valves. 
Messrs. R. Waygood and Co,, Limited, Falmouth- 
road, Great Dover-street, S.E., also have an 
arrangement to effect the same object. 

There are not many exhibits of special machi- 
nery, although in the wood-working class Messrs. 
J. "S. Stone and Co., 135, Finsbury Pavement, 
London, E.C., have a stand that is worth a visit. 
We noticed a machine here which we had not seen 
before. It is for sand-papering, and possesses 
novel features ; but, as we hope at a future date 
to describe it in detail, we need not say more 
about it at present. Messrs. R. Becker and Co. 
have a good collection of Kiessling’s wood-working 
machines, most of which are too well known to 
need a description. We saw here, however, a very 


handy new portable machine for cutting up corru- 
gated iron sheets. This also we hope to describe and 








illustrate at a future date, so will now not refer 
to it further. The wood- working machines of 
Messrs. J. Sagar and Co., Limited, Canal Works, 
Halifax, Yorkshire, are well represented, as also 
are those of Messrs. Kirchner and Co., 21-25, 
Tabernacle-street, London, E.C., and of Messrs. 
F. W. Reynolds and Co., Edward-street, Black- 
friars-road, London, 8.E. 

Among exhibits of railway plant, &., Mr. 
Arthur Koppel, 27, Clements-lane, London, E.C., 
is to the front, and exhibits various forms of 
switches, portable railways, turntables, wagons 
and skips, as well as a water-softener, which latter 
is at work. In connection with this exhibit there 
may be seen in the minor hall a novel form of 
locomotive, using liquid fuel, and hauling atrain of 
wagons round the building. Of this locomotive we 
hope soon to give detailed particulars. 

n the gallery may be seen the ‘‘Surveyor” 
section, which is an attempt to collect together a 
series of exhibits representing one phase of the 
many-sided work of the engineer or surveyor to a 
local authority. This year ‘‘refuse collection and 
disposal’ has been chosen as the branch to be 
brought into prominence. Messrs. Meldrum 
Brothers, 66, Victoria-street, Westminster, have a 
stand in the gallery, at which may be seen models 
of their patent refuse-destructors, &c. A novel 
lantern exhibition is also given at this stand to 
anyone interested in destructor work. 

The Exhibition will close on Saturday, the 6th 
inst. 








NOTES. 
NaturaL Gas as FvuEt. 

One of the large naphtha industry companies 
at Ssurachang, Baku, intends to put to commercial 
use the profusion of natural gas which the ground 
sends forth. They hope thereby to save an 
annual consumption of about 5,000,000 poods of 
naphtha, for which purpose 3000 million cubic feet 
of gas will be required. In order to procure this 
large quantity of natural gas it is proposed to instal 
ten bore-holes, the calculated cost being about 
180,000 roubles, the cost of the main gas-pipe is 
estimated at 161,750 roubles, and the branch pipes 
to the various furnaces, &c., are expected to entail 
a further expenditure of about 72,000 roubles, 
making a total of about 435,000 roubles. The fur- 
naces, &c., for the naphtha fuel will be maintained 
in case there should be any interruption in the gas 
supply. The annual cost of working the new 
system is calculated at 34,000 roubles. The whole 
installation should pay its cost in a year or two; 
and for the future there will only be the mainten- 
ance of the pi and the cost of the boring. 
Several other big firms have also begun to exploit 
the natural gas. 


Rartways IN Korea AND MANCHURIA. 


We have, from time to time, indicated the pro- 
om which was being made in railway-making in 

orea and Manchuria, and mentioned the probable 
extensions in the near future. We learn from re- 
cent newspapers from Japan that the completion 
and opening of the Seoul-Fusan Railway has directed 
re re public attention to the whole problem of 
railways in that part of Asia. The Russians had 
laid out plans for considerable railway developments, 
which would have placed them ina position to com- 
mand Korea ; but the events of the war have de- 
stroyed these plans, and now, of course, the Japanese 
are determined not to lose the opportunity of 
showing what they can do. The construction of a 
railway from Seoul (the capital of Korea) to Wiju 
(on the borders of Korea and Manchuria) is now 
receiving very serious consideration. The distance 
between Seoul and Wiju is 300 miles, being thus 
some 30 miles greater than the distance between 
Seoul and Fusan. Therefore the whole trunk line 
from north to south of the peninsula empire will 
be 570 miles in length. Atthe outbreak of the pre- 
sent war, Japan obtained the Korean Government’s 
sanction for the construction of the Seoul-Wiju 
section. A sum of 16 million yen was set aside 
from the war fund, and work was commenced and 
carried on with such vigour, both by day and 
night, that, according to the Nichi Nichi Shun- 
bun, two-thirds of the railway had been com- 
pleted by the beginning of this year, and it was 
expected that the whole will be opened for traffic 
in the spring. This large enterprise has been 
going on quietly, and has not attracted much 
attention, but the results are solid. From the 
configuration of the country the work has been much 





easier than that on the southern half of the trunk 
line, the number of bridges and tunnels being com- 
ratively few. The Tadong River required a large 
ridge, but the country selected is in the main 
level, and the cost of the undertaking is thus 
small. The lire passes nineteen principal towns in 
the northern half of the Korean Peninsula. The 
question has now arisen as to the prolongation of 
this line into Manchuria, so as to connect with 
the extra-mural railway system of China at Yingkau 
(near Neuchwang). Two routes are understood to 
be now under discussion—namely :— 


(1.) (2.) 


Miles. : Miles. 
Wiju oe ez | Wiju a \ 4 
Kiulienching J 7 Kiulienching I ig 
Antung ... \ 38 Tangshanching.. | “, 
Tatungkau I 49 Kaulimum -~ J 9 
Takushan \ 10 Fenghwangching | 98 
Tuchingtsz J 39 Shalisai ... - I 99 
Siuyen 4 \ 37 Siuyen \ 31 
Kaukiatun Jn Hsiaokushan ! 40 
Tangchi ... - 149 Tomuching \ oe 
Tashikiao , .. J 99 Tashihkiao , So 
Yingkau ... Yingkau ... = 

211 186 


The first of these proposed lines runs close to the 
shores of the Yellow Sea, whereas the other is an 
inland route ; no particulars have yet been pub- 
lished regarding their relative engineering faci- 
lities and commercial prospects, but from a military 
point of view the second route would probably be 
the better, as an extension of it from Fenghwang- 
ching to Liaoyang would bring Korea into direct 
communication with what may be called the stra- 
tegical base of Manchuria, and probably this fact 
will cause it to be preferred. 


Evo.ution oF HEAT WHEN PowDERs ARE WETTED, 
- Since Pouillet first demonstrated in 1822 that 
finely-powdered substances like glass and sand 
become heated on being wetted with water, many 
experiments have been made and many theories 
suggested in explanation of this Pouillet effect. 
Pouillet himself referred it to capillary attraction, 
Tate to chemical combination, which is generally 
considered to be out of question ; Cantoni—and 
later, Nelsens— suggested that water passed into a 
different state of aggregation when wetting powders, 
either into the solid state or some intermediate state 
between the solid and liquid. This explanation 
was taken up by Martini a few years ago, who com- 
municated the results of his researches to the 
Academy of Science of Venice. Martini believes 
that water solidifies when settling on powders. 
Bellati and Finazzi objected that in that case the 
specific heat of the absorbed water should be 
diminished, which they did not find to be the case. 
From very careful experiments on silica in different 
states of dryness, these latter observers concluded 
that almost dry silica liberated 18.5 calories 
per gramme of silica on being wetted, and that 
this evolution of heat decreased as the moisture 
increased. For perfectly dry silica they deduced, 
by extrapolation, the value 26 calories. But their 
formulz were not simple, and their statement that 
the size of the grains had no influence contradicted 
Gore and Linebarger and other experimenters. 
Renewing his investigations last year, Martini 
adheres to his opinion. A very important contri- 
bution to the problem was, in 1902, presented to the 
Physical Society of London by G. J. Parks, who 
concluded that when silica, sand, and glass are 
brought in contact with water, the heat evolved is 
proportional to the exposed area of the solid, and 
that about 0.00105 calorie is evolved per square 
centimetre when the temperature is near 7 deg. 
Cent. It is presumed that the substance is quite 
dry, that there is no chemical action, and that the 
substance and the water are at the same tempera- 
ture. In a paper = in January in the 
Annalen der Physik, Vol. xvi., page 32, G, Schwalbe 
draws attention to a crucial point which has not 
been considered by most experimenters. Schwalbe's 
father had taught that the formation of ice within 
fissures and caves, whose mean temperature 
was not below the freezing point, was due 
to the fact that water of less than 4 deg. 
Cent. became cooled — instead of heated — in 

reolating through the sandy walls of the cave. 

his view was experimentally supported by Jungk, 
and contradicted by Meissner, but is now shown to 
be correct by G. Schwalbe, whose experiments, con- 
ducted in Berlin, on the whole agree with those of 
Parks. Schwalbe demonstrates that in genersl, 
dry sand (silica, glass) becomes heated when i 
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contact with water; but when the temperature of 
the water is below 4 deg. Cent. it becomes cooled, 
and when just at 4 deg. there is neither cooling 
nor heating. This would be in concordance with 
Lord Kelvin’s formula for the temperature change 
due to the compression of a liquid which results 
when a surface film forms. Both the density and 
the expansion coefficient of water enter into the 
formula, and as these quantities change their signs 
for water at 4 deg. Cent., there should bea reversal 
in the Pouillet effect, such as Schwalbe has now 


established. The point is of considerable interest, | #8Tee 


not only to physicists, but also to geologists and 
engineers. 








THE LATE MR. JOHN SPENCER, 
OF NEWBURN. 

WE regret to have to announce the death of Mr. 
John Spencer, who for long took a prominent part in 
the development, toits present high state of efficiency, 
of the Newburn Steel Works of Messrs. John Spencer 
and Sons, Limited. He was the eldest son of the 
founder of the business, and was born eighty-eight 

ears ago—a few years after his father had first estab- 

lished the business in 1810 at Newburn, then a rural 
district a few miles from Newcastle-on-Tyne. The 
“Huntsman” process of steel manufacture was first 
adopted. Early in life Mr, John Spencer, and later, 
his two brothers, Mr. Thomas and Mr. Michael (who 
predeceased him a few years ago), entered the busi- 
ness; and the three together continued to devote 
practically the whole of their time to the development 
of the works, ably assisting their father, who lived 
until 1867. 

It is scarcely necessary either to review at length 
Mr. John Spencer’s association with the concern, or 
to describe the various stages of evolution to the 
present state of activity, when the works occupy an 
area of over 60 acres, and give regular employment to 
over 1500 workers, because, quite lately (see ENar- 
NEERING, vol. lxxiv., pages 134 and 202) we fully 
described the works. Mr. John Spencer, in later 
years, had an interest also in some of the other indus- 
tries of the north-eastern district; and in 1867 he, 
with his two brothers, joined Sir W. H. Stephenson 
in partnership at Throckley Colliery, and the Spencer 
family continued to take considerable interest in this 
concern. He was alsoa director in the firm of Messrs. 
John Abbott and Co., Limited, of Gateshead, and in 
Messrs. Blair and Co., Limited, engineers, Stockton- 
on-Tees. The three brothers pede on the Newburn 
Steel Works until 1888, when the firm—Messrs. John 
Spencer and Sons—was converted into a limited 
liability company, in which the capital was 300,000/. 
in ordinary shares, and 300,000/. in debentures : 
600,000/. in all. 

Like the other members of the family, he was 
liberal in his benefactions to the district in which he 
resided; and, in memory of his wife, erected, amongst 
other memorials, nearly twenty years ago, a beautiful 
church at Throckley. He had been in failing health 
for some time, although it was only within the 
_ fortnight that his illness took a serious turn. 

e passed peacefully away on Saturday ‘morning, 
the 29th ult., at Whorlton Hall, and was buried on 
Tuesday, the 2nd inst., at Newburn, amidst many 
manifestations of the general respect in which he was 
held. He is survived by two sons and five daughters, 
the eldest son being Mr. J. Walton Spencer, who is 
at present managing director of the firm, and a mem- 

t of the Council of the Institution of Mechanical 
Engineers. 








THE LAW OF MASTER AND SERVANT. 
Howden v. The Yorkshire Miners’ Association and 
Others.—This case was finally disposed of in the House of 
Lords on April 14. The action was brought by a member 
of the Yorkshire Miners’ Association, to restrain the 
association, its officials, agents, and servants, from mis- 
applying the funds of the union, or dealing with them 
contrary to the rules. It ap in the furtherance of 
& strike at the Denaby and Cadeby Main Collieries certain 
strike pay had been given to the men out of the union 
unds. it was all ed that, inasmuch as this strike had 
not been commen -d in accordance with the union rules, 
the payment of strike pay was illegal. The defendants 
relied upon a section of the Trades Union Act, 1871, 
~ agit _ - action shall be _— ht ca 
urpose of directly enforcing agreements for the applica- 
ve of the funds of the union. The plaintiff asserted 
t this was not an action for directly enforcing any such 
“greement, inasmuch as he could only obtain an indirect 
“aad as the result of theaction. Mr. Justice Grantham, 
Who tried the action in the first instance, held that the 
sition Was maintainable, the Court of Appeal affirmed 
See and on on agpenl ts the Howse of Lords, 

ashi a 

ment be disnttmeek, majority declared that the appeal 
Co od Isaacs, K.C., Mr. Danckwerts, K.C., and Mr. 
“ — were for the appellants ; Mr. Atherly Jones, 
-\., and Mr. Vaughan Williams for the trustees ; Mr. 


el a Mr. Waddy, and Mr. Wilberforce for the 








The Lord Chancellor, in moving that the appeal be 
dismissed, said that the plaintiff, a member of the York- 
shire Miners’ Association, a trade union registered under 
the Act of 1871, complained that the funds of the society 
were being diverted from their proper object, and sought 
by injunction to restrain that misapplication. It ap- 

to him that the sole question was whether the 
plaintiff could bring the action, or whether the action was 
one which was prohibited by the provisions of the Act of 
1871. But for the differences of judicial opinion which 
had arisen upon the construction of this provision, it 
would have been, to his mind, enough to say that this 
action did not seek directly to enforce any one of the 
»ments referred to in the statute, or to seek damages 
for their breach ; but inasmuch as the question had been 
raised and argued at great length, he did not feel at liberty 
to dispose of it inso summary a manner. The question 
was not new. It had been raised twenty-three years ago, 
before Mr. Justice Fry, and, in his judgment, rightly 
decided. Mr. Justice Fry had said:—‘‘ An order that 
the defendant should pay money to the plaintiff would 
be a direct enforcement of the agreement for the applica- 
tion of the funds, but all that is sought here is to prevent 
the payment of the money to somebody else. Either 
that is no enforcement cf an —- at all, or it is an 
indirect enforcement.” He (the Lord Chancellor) could 
not resist this reasoning, and he did not see any incon- 
sistency between that decision and the case before Sir 
George Jessel (his Lordship was here referring to the case 
of ‘‘Rigby v. Connoll,” where Sir George Jessel had 
refused to restrain a trade union from expelling the 
plaintiff). He was bound, however, to say that if the 
decision ever came up for review, he thought it would 
have to be considered whether it did not have the effect 
of striking the word ‘‘direct” out of the statute. That 
the proposed use of the funds which was sought to be 
restrained in the present case was a flagrant violation of 
the rules of the union did not appear to be seriously con- 
tested. The argument of the defendants appeared to be, 
that the trade union should be kept out of the jurisdiction 
of the Courts of Justice altogether. He did not think it 
did anything of the kind. It recited with great care what 
the Courts are not to interfere with, and the exemption 
from this jurisdiction is very precisely limited. It seemed 
to him that it would have m a very colourable con- 
cession to the trade union if the Legislature had left their 
funds, which under the arrangement made constituted a 
trust for particular purposes, without any protection 
against those entrusted with the distribution of their 
funds. What was there to prevent the operation of the 
ordinary law which protected trust property from being 
diver from its proper objects? Of course, there was 
nothing except the section to which he had referred ; and 
surely that section could not mean that, because the pre- 
servation of the property in trust was one that would 
indirectly benefit the beneficiaries, therefore it was a suit 
for enforcing one of the recited agreements, which cer- 
tainly in their terms were inapplicable. 

Lord Macnaghten delive judgment to the same 
effect, and Lord Lindley and Lord Robertson concurred ; 
but Lord Davey and Lord James of Hereford dissented, 
and in the event the appeal was dismissed with costs. 

South Wales Miners’ Federation v. Glamorgan Coal 
Company (Ltd. ).—This case, of which the material facts 
must already be familiar to readers of ENGINEERING, was 
finally decided by the House of Lords on April 14. An 
action was brought by a number of coalowners in South 
Wales to recover damages from the South Wales Miners’ 
Federation, for the shutting down of the mines on certain 
days in 1901, owing to the miners absenting themselves at 
the orders of the federation. 

Mr. Isaacs, K.C., Mr. Evans, K.C., Mr. Bailhache, 
Mr. Holman Gregory, and Mr. Edwards appeared for 
the defendants ; Mr. Upjohn, K.C., Mr. Lush, K.C., and 
Mr. Trevor Lewis for the plaintiffs. 

The following statement of the facts is taken from the 
judgment of Lord James of Hereford :—On November 5, 
1900, the following resolution was passed by the federa- 
tion :—‘‘ It is unanimously ates Ay to order a stop-day 
on Friday next, and that a conference be held on Monday 
next to decide upon our future action.” On the same day 
a manifesto was issued by the federation, addressed to the 
workmen, in which it was stated, ‘‘ We have unanimously 
resolved that a general holiday be taken throughout the 
coalfields by all colliery workmen on November 9, 1900.” 
The colliers carried out this order, and stopped work on 
the day in question. The employers protested, and 
warned the colliers that if such a stoppage was repeated, 
legal measures would be resorted to In October, 1901, 
steps were again taken to procure a stoppage of work, but 
the so-called Taff Vale case, having been determined by 
the House of Lords in July of that year, the federation 
feared that if they acted as a federation, in ordering stop- 
days, liability might be incurred. They, therefore, 
slightly disguised themselves as being the workmen’s 
members of the sliding scale committee. This disguise was 
scarcely maintained, and the fact that the federation was 
not as a body responsible for the orders which gave rise to 
the stop-days was not contested, at any rate in the House of 
Lords. On October 29, 1901, the following resolution was 
passed by the workmen’s representatives of the sliding 
scale committee :—‘*It was unanimously resolved to 
issue instructions to the workmen to observe Thursday 
next asa general holiday, at all the colleries throughout 
the South Wales coaltield.” Similar orders were sent in 
respect of other districts, with the result that all the pits 
remained idle upon several days. These stoppages 
occasioned considerable pecuniary loss to the employers, 
who accordingly joined together, and brought an action 
against the federation. They alleged that thedefendants, 
well knowing the terms and conditions of the contracts of 
service under which the workmen employed at the 





colleries of the plaintiffs were working, wrongfully and ! 


maliciously, by causing notice to. be given to the workmen 
employed at the plaintiffs’ colleries, procured and induced 
the said workmen to break their contracts of service with 
the plaintiffs, and in breach of their contracts of service 
with their employers to abstain, without due notice, from 
working at the said collieries. The defendants, in addi- 
tion to denying the above allegations, amongst other 
arguments alleged that they acted in the bona fide belief 
that the course of action advised by them would great] 
benefit both the plaintiffs and defendants ; and that they, 
the defendants, had reasonable justification and excuse 
for the course pursued by them. hen the case was first 
heard by Mr. Justice Bigham and a jury, the defendants 
had judgment. The Court of Appeal reversed his finding, 
and the House of Lords has now approved the judgment 
of the Court of Appeal. 

In or the ap (of the federation) be dis- 
missed, the Lord Chancellor said that he could not think 
there was anything in the case to be determined except 
the question of fact. He said so because the questions of 
law were well settled by authority. To combine to pro- 
cure a number of persons to break contracts was mani- - 
festly unlawful. This had been found as a fact to have 
been done ; and it was.also found to have caused serious 
damage to the persons who were entitled to have the con- 
tracts performed. It was, further, a principle of law, 
applicable even to the criminal law, that people are pre- 
sumed to intend the reasonable consequences of their acts. 
Tt was not, perhaps, necessary to have recourse to such a 
oe ay ay where, as upon the facts stated in the case 

fore him, it was apparent that what they were doing 
must necessarily cause injury to the employers. They 
started, then, with the infliction of an unlawful injury 
upon the persons entitled to have the services of their 
workmen. It follows that this was an actionable wrong, 
unless it could be justified. It was sought to be justified” 
first, because it was said that the men were acting in 
their own interest, and that they were sincerely under 
the belief that the employers would themselves benefit by 
their collieries being ayy me in their work ; but what 
sort of excuse was that for breaking a contract when the 
co-contractor refused to allow the breach? It seemed to 
him absurd to suppose that a benefit which the co- 
contractor refused to accept justified an intentional 
breach of contractual rights. It might, indeed, have 
been urged in proof of the allegation that there was no 
ill-will against the employers ; he assumed this to be true ; 
but he had no conception what could be meant by an 
excuse for breaking a contract because you really think it 
will not harm your co-contractor. He refused to discuss 
the cases, widely apart from the question, of what 
pecuniary advantage might be rea from breaking a 
contract, which had been suggested, where, upon moral 
or religious grounds, people might be justly advised to 
refuse to perform what they had agreed to do. Some 
cases might be suggested when higher and deeper con- 
siderations might, in a moral or religious point of view, 
justify the refusal to do what has been agreed to be done. 
Some cases might give rise to the consideration whether, 
in a moral or religious point of view, persons were not 
bound to indemnify those whom their refusal injured ; 
but a court of law only had to decide whether there was 
legal justification. Again, he refused to go into a dis- 
cussion of the duty or the moral right to tender advice. 
The facts in the case showed nothing in the nature of 
advice. As he had said, these were peremptory orders 

iven by the official superiors of the body ; and it had 

m found by the learned judge who tried the case that 
the body sued was responsible for the interference with 
the workmen. He thought the appeal should be dis- 
missed. 

Lord Macnaghten delivered a short judgment to the 
like effect. 

Lord James of Hereford, in dealing with the question 
of just cause or excuse, said that in order to establish the 
existence of gi cause and excuse, all the defendants 
could say was, ‘‘ We, the federation, had the duty cast 
upon us to advise the workmen. We did advise them to 
commit an unlawful act, but in giving the advice we 
honestly believed that they would be in a better financial 
position than if they acted lawfully and fulfilled their 
contracts.” The fact that their motives were good, in the 
interests of those they moved to action, did not form any 
answer to those who suffered from the unlawful act. 
Sufficient distinction had not been drawn between the 
intention and the motives of the defendants. Their 
intention clearly was that the workmen should break 
their contracts, The motive was to raise wages. But if 
in carrying out the motive they procured an unlawful act 
to be committed, the wrong that was thereby inflicted 
could not be obliterated by the existence of a motive to 
secure a money profit to the wrongdoers, 

The other law lords having concurred, the appeal was 
dismissed. 








CEMENT IN THE UnNiTep Srartes.—In the United 
States, according to the Engineering Record, the cement 
output for the year 1904 was as follows:—Of natural 
rock, Portland, and slag or Puzzolan cements, 31,675,257 
barrels, valued at 26,031,020 dols., were produced, which 
figures show a considerable falling off in price as com- 
pared with 1903, in which Few A the production amounted 
to 29,899,140 barrels of hydraulic cement, valued at 
31,931,341 dols. Although there was a gain in 1904 in 
the number of barrels of cement produced as com 
with 1903, in the value of the a there was a loss 
of 5,899,421 dols. Of the total amount manufactured 
in the States in 1904, Portland cement accounted for 
26,505,881 barrels, having a value of 23,355,119 dols. ; 
natural - rock cement accounted for 4,806,331 barrels, 
worth 2,450,150 dols., and 305,045 barrels of slag or 
Puzzolan cement formed the remainder, with a value of 
226,651 dols. 
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LAUNCHES AND TRIAL TRIPS. 


Messrs. William Denny and Brothers, Dumbarton, 
launched on Wednesday, the 19th ult., the turbine- 
steamer Invicta, which they have built for the South- 
Eastern and Chatham Railway Company. The Invicta, 
like her sister-ship the Onward, is 310 ft. long, with a 
moulded breadth of 40 ft. and a depth of 24 ft. 6 in. to 
awning deck, which extends from stem to stern. In e 
deck-houses on this deck there are a number of special 
cabins provided for first-class passengers. the main 
deck is a large apartment for the exclusive use of first-class 
lady passengers. It is treated in white enamel work and 
oak, and has a broad frieze of anaglypta. The doors are 
in leaded glass, with the arms of the combined companies. 
The other public rooms are decorated in an equally effec- 
tive manner. The restaurant is fitted with large dining- 
tables, with revolving chairs, capable of accommodating 
about fifty passengers atatime. The propelling machi- 
nery consists of three turbines, each driving a separate 
shaft and propeller. The turbines, along with the rest 
of the machinery, including the boilers, are being sup- 
plied by Messrs. Denny and Co., engineers, Dumbarton, 
who will also fit the whole installation on board. 


The new cross-Channel turbine-steamer Onward arrived 
at Dover on Saturday night, the 29th ult., having made 
the passage from Greenock to Dover in 34 hours 40 
minutes. The vessel encountered heavy seas, but proved 
herself a good sea-boat. She is the fastest cross-Channel 
steamer afloat, her steaming capacity being 224 knots— 
about 2 knots faster than the Queen. It is calculated 
she will, under favourable circumstances, make the pas- 
sage from Dover to Calais in 45 minutes. She is fitted 
with an automatic contrivance by which the captain on 
the bridge can close all the bulkhead doors in 14 seconds. 
By another patent piece of mechanism all her boats can 
be swung out in 10 seconds and lowered in the same time. 
The Invicta, the other new turbine-steamer, is expected 
at Dover on June 1. 


On Monday, the 24th ult., the steel screw steamer 
Wavelet, built by Messrs. William Gray and Co., Li- 
mited, for Messrs. Needham Brothers, of West Hartle- 
pool, had her trial trip. She is of the a dimen- 
sions :—Length over all, 342 ft.; breadth, 46 ft.; and 
depth, 24 ft. 4 in. Triple-expansion engines from the 
Central Marine Engine Works of the builders have been 
fitted, having cylinders 24 in., 38 in., and 64 in. in dia- 
meter, with a stroke of 24 in., and these engines are 
supplied with steam by two large steel boilers aiseted to 
work at 160 1b. per square inch. The vessel made a very 
satisfactory run, attaining a speed of 104 knots against a 
strong head wind. 





The s.s. Senga, built to the order of Messrs. W. W. C. 
Smith and Co., Glasgow, by the Ailsa Shipbuilding Com- 
ny, Limited, left Ayr Harbour on Thursday, the 
7th ult,, for a trialrun. On the measured mile a mean 
— of 11 knots was obtained. The vessel, which is of 
the coaster type, 155 ft. by 25 ft. 6in. by 12 ft. 3in., 
carries 550 tons on a mean draught of 12 ft. lin. Com- 
und surface-condensing engines with large tubular 
boiler were supplied and fitted by Messrs. Renfrew 
Brothers and Co., Irvine. 





On Thursday, the 27th ult., the fruit steamer Nicoya, 
3910 tons, built by Messrs. Alexander Stephen and Sons, 
Limited, Linthouse, proceeded down the river to run her 
trials. She is the latest addition to the fleet of Messrs. 
Elders and Fyffes (Shipping), Limited, running from 
Manchester to Costa Rica and the West Indies, and will 
be engaged in the carriage of bananas and other tropical 
fruit to this country. er holds have been insulated 
throughout by the builders, and a very complete installa- 
tion of refrigerating machinery has been fitted by Messrs. 
J.and E. Hall, Limited, Dartford, Kent, for the carriage 
of fruit cargoes on the cold-air system. 





On Saturday, the 29th ult., the steel screw steamer 
Othello, built oe Northumberland Shipbuilding Com- 
pany, Limited, Howdon-on-Tyne, to the order of Messrs. 
Cc. ¥ Bowring and Co., Limited, for the Cross 
Shipping Company, Limited, Liverpool, left the Tyne for 
her trial trip.. She is 553 ft. long by 47 ft. 3 in. beam by 
28 ft. 3}in. deep, and has been built under special survey to 
the highest class at Lloyd’s. Her engines have been con- 
structed by the Wallsend Slipway and Engineering Com- 
pany, Limited ; the cylinders are 24in., 40 in., and 66 in. 
in diameter, with a48-in. stroke. Three large steel boilers, 
13 ft. 9 in. by 10 ft. 6 in., 180 lb, working pressure, supply 
the requi steam. The steamer will carry 6300 tons 
loaded. The trial trip proved in every way satisfactory, 
and a speed of 11 knots was easily attained. 

The new steamer Rathlin, built by Messrs. William 

more and Co., Limited, Glasgow, for the Clyde 
Shipping Company, had a very successful trial of her 
machinery on the Firth of Clyde, on Saturday, the 29th 
ult., when all the conditions of the contract were fully met. 
The principal dimensions of the vessel are: — Length, 
252 ft.; breadth, 35 ft.; depth, moulded, 18 ft. 3 in.; and 
a gross tonnage of 1300. She is built in accordance with 
the Board of Trade regulations for steamers. 
The first-class accommodation is located aft, and she is 
furnished more like a yacht than a coasting steamer. A 
novel feature is that the floors are all laid with dainty 
mosaic, which admits of their being kept absolutely clean. 
On the poop is a large deck-house, with a shelter deck 
to the ship’s side; and the commodious entrance hal 
panelled in ished teak, is fitted as a lounge, with 


1, | The rudder, instead of being secured to the stern, as is 
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head is a large skylight, which gives ample light and 
ventilation to the dining-saloon below by a well, glazed 
on the top. At each end are two special deck cabins. 
The machinery consists of a set of triple-expansion 
engines, with cylinders 25 in., 40 in., and 65 in. in 
diameter, with a 48-in. stroke, and two single-ended 
boilers, 15 ft. in diameter by 13 ft. long, fitted for a 
working pressure of 160 Ib. 


The official pulepent trial of the torpedo-boat destroyer 
Garry, built by Messrs. Yarrow and Co., took place on 
Tuesday last, the 2nd inst. The result has been awaited 
with special interest, because the shape of this vessel 
differs considerably from that generally adopted, the 
after part resembling somewhat the design now common 
for racing motor-boats, the breadth amidships being con- 
tinued nearly the full width to the stern. The counter 
thus extends considerably over the propellers, thereby 
protecting them from damage, and at the same time 
admitting of more commodious living spaces for the 
officers, without exposing a greater length*to gun-fire. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METAI. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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straight from end to end, the overhang of the stern 
being of such short dimensions that no special support 
is necessary, thus simplifying wove» operations. The 
coal-carrying capacity of this form of hull is greater than 
is usual in the River type of destroyer to the extent, of 
20 tons. These advantages are obtained, in combination 
with a diminished resistance, as the recent trial indicates, 
the speed attained being 264 knots, that of other de- 
stroyers of the same class varying from 25} to 26 knots. 








Taniry RaTes.—Messrs, Neale and Wilkinson, Limited 
of 32, St. Mary Axe, London, E.C., have issued aD 
A,'B, C tariff of rates for the conveyance of goods oe 
parcels to all parts of the world. By the aid of this pe 
lication it is possible to find the cost of despatching g00ds 
to all the chief towns in the world. 


Ming-Owners.— The Colliery Guardian has inne 
list of collieries in the United Kingdom. India, and the 
Colonies, with their respective owners. This information, 
it is stated, has not previously been put in such a conve 
nient form, and should prove useful to those interested in 
coal-mining, 
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fund investments, 
investments, 6387/. This shows that although the 
past year was an anxious one from a_ financial 
point of view, the a 1905 was entered upon with a 
very substantial balance on the credit side, the union 
having a large capital, with a good margin for emer- 
gencies. The investments are all of a sound character. 
A very large umount is invested in house property 
—lent on mortgage to members, the total number 
of borrowers being 682 on January 1 of this year, 
the security being the houses of the borrowing 
members. The other investments are equally sound. 
The summarised aggregate figures for the past fifty- 
four years—1851-1904 inclusive—show the payments 
in benefits alone :— 
Amount per 
£ Mente. 





Donation benefit, unemploycd 3,022,669 62 7 11 
Sick benefit wa a ... 1,361,920 27 19 10 
Superannuation benefit 1,552,433 23 11 5h 
Accident benefit... ne 85,682 119 9 
Funeral benefit ... 403,984 8 3 1 
Benevolent grants sca a 121,191 27 % 
Assistance rendered to other 
trades ... oe *. :. 326,124 5 6 8} 
Aggregate cost of above... 6,864,003 13016 64 


The figures which constitute this huge aggregate are 
given year by year in full detail, from 1851 to 1904 
inclusive. It is these large benefits which place the 
Amalgamated Society of Engineers in the forefront 
of trade unions, as pioneer and exemplar in the 
labour world. However much the action of the 
union, as such, may be criticised as to its policy in 
trade affairs, the fact remains that as a provident 
— it gives benefits which surpass the very best 
friendly society in the United Kingdom, or in the 
world. Its popularity is attested by the state of its 
funds. After fifty-four years’ experience its total 
worth in funds is now larger than at any period of its 
eventful history. : 

The table showing the number and causes of deaths 
of members and their wives, with the average age of 
each sex during the year, is valuable as showing the 
disease in each case. From that table it appears that 
the average age at death was 52? years for members 
and 48} years for the wives. Considering the nature of 
the employment, the average ageof the members is good, 
also of the wives. The average duration of life is much 
greater than it used to be in the engineering trades, 
and also in the case of wives of members, showing that 
healthier conditions prevail both in the workshop and 
at home. Heart disease carried off by far the larger 
number—122 members and 60 wives. But lung diseases, 
under various heads, aggregated a larger number when 
added together. Accident was the cause of death of 
27 members and two wives. There were also 29 acci- 
dents which involved grants of 100/. each during the 
year, all being for incapacity to follow employment. 

he total number of deaths in the year was 1662, of 
whom 507 were wives of members, The ages at death 
of superannuated members was of a high average, as 
though freedom from anxiety gave them a longer lease 
of life. The proportions were :—25, from 55 to 60 
years; 78, from 61 to 65 years; 91, from 66 to 70 
years; 81, from 71 to 75 years; 38, from 76 to 80 
years ; 21, from 81 to 85 years ; and four over 85 years. 
The total number superannuated in 1904 was 715 
members, the average ages being given, at periods of 
five years each, from 55 to 75 respectively, together 
with particulars of period of membership, the weekly 
amount paid in each case, and the averages. 

The report is a worthy record of a great labour 
union, the ramifications of which extend all over the 
globe ; and it is satisfactory to know that its relations 
with the employers’ organisations are far more cordial 
than they have been at any previous period of its 
history. By conciliation and peace both parties will 
be more prosperous, 





Eastertide is a favourite season with many for 
congresses or conferences, for the reason, perhaps, 
that there is a long holiday in’ many businesses, 
stretching from Thursday to, and over, Easter Mon- 
day. The Social Democrats met at Northampton ; 
it was their twenty-fifth conference. They are 
supposed to be ‘‘ collectivists,” but in no organisa- 
tion known is there such a strong element of “ indi- 
vidualism.” So strongly was this manifested at 
the conference that the resolution of the Burnley 
branch, demanding am | of all sections for national 

urposes, was lost. he Labour Representation 
Jommittee was derided as embodying a ‘‘half and 
half movement” by one of the chief leaders, while 
another objected to any fusion except ‘‘ on a socialistic 
basis,” objecting ‘‘to a hotchpot of political ques- 
tions.” In other words, the ial Democrats de- 
nounce unity on the basis of liberty, and only agree 
to it on the basis of strict conformity. It was pointed 


out that in France there had been federation on a 
common basis, but that was not good enough for the 
pokey: Conference. The pro} 

Labour 


posal to rejoin the 
presentation Committee was lost by 52 


182,852/. 8s. 9d.; Australasian ! 





votes to 18 for. The subjects discussed included the 
problem of the unemployed, and the State maintenance 
of children, upon both of which the Federation hold 
advanced opinions. A resolution of sympathy was 

sed with the Russian workpeople in their social and 
industrial struggles. The conference was honoured 
by a visit of their most notable recruit, the Countess 
of Warwick, who is finding funds for a propagandist 
movement in the country. On the Alien question 
there was a strong protest against the principle of ex- 
clusion, or expulsion. The idea of unity seems to be 
too ideal for the Social Democratic Federation, for on 
the chief resolution there was a large minority on the 
other side. 





The Independent Labour Party held its annual con- 
ference in the smaller Free Trade Hall, Manchester. 
It was reported that the 152 delegates represented 
104 branches of the party. It was claimed by the 
chairman that the chief credit for the ‘‘remarkable de- 
velopment of municipalisation ” was due to their efforts. 
He also announced—on what authority is not apparent 
—that ‘the great trade-union movement had renounced 
its anti-political attitude, its members being now in 
alliance with the Independent Labour Party.” Its 
attitude is declared to be independence, with a strong 
support of the Liberal Party on all questions upon 
which there is agreement, but opposition in cases 
where the Liberal ramme falls short. The ‘ de- 
mands” of the Independent Labour Party are varied 
and great; trade-union legislation and the denun- 
ciation of the Chinese ordinance were the two chief 
labour topics discussed, together with the demand 
for a Labour Minister to be created ; after that, all 
kinds of advanced legislation, on a variety of political 
and social questions. The Independent Labour Party 
is by no means modest in its claims or demands. It 
would seem that all recent progress is due to its efforts. 
The unemployed question and the feeding of hungry 
children are supposed to be among its chief objects ; 
but the conference dealt with all kinds of subjects, not 
only pertaining to the United Kingdom, but with our 
colonies, and with Russian tyranny. On the question 
of Free Trade versus Protection, an endeavour was 
made to prohibit the Independent Labour Party from 
taking part in the great fiscal question now to the 
front; but the final attitude of the conference was 
rather doubtful on the point. Here again, as in the 
Social Democrats’ conference, unity was advocated on 
the basis of conformity, rather than on the basis of 
liberty. The policy of isolation must of necessity be 
narrow ; but when men prate about social brotherhood, 
it is absurd to restrict it to absolute conformity in 
opinions and policy. ; 





There was another conference at Eastertide, repre- 
senting, it is said, the Socialist Labour Party in 
Scotland, the delegates to which were principally from 
that country. It was held at the Communistic Club, 
Charlotte-street, Fitzroy-square, London. The ex- 
planation of the conference being held in London was 
that ‘‘although in political matters London was not a 
strong centre, still, in the near future, the London 
Socialist movement ho; to lead the way.” The 
report stated that the record of the party was one of 
steady progress, and electoral activity was manifest 
everywhere, and was successful. They had not contested 
a single seat as yet for Parliamentary representation ; 
but, it adds, ‘‘ to the utter bewilderment of the ‘ stal- 
warts,’ Independent Labour men, Clarionists, and 
Social Democratic Federationists, they had proved 
that a clean political labour movement was a possi- 
bility.” What does all this mean? Here isa ‘Socialist 
Labour Conference,” at its annual meeting, sneering 
at the Independent Labour Party, the Social Demo- 
cratic Federation, and other socialistic and labour 
organisations, and yet priding itself upon its pro : 
Independence is evident ; so also is individualism ; 
but ‘where is the socialistic brotherhood? What is 
the meaning of the expression that ‘‘ they had proved 
that a clean political labour movement was a possi- 
bility”? Are the other bodies mentioned politically 
unclean, or is it a fact that the Collectivists are so 
imbued with individualism that they cannot combine 
in one united party for the national aims which they 
seem to allege belong wholly to them, and to no other 
section? Are these Labour Party Socialists about to 
inaugurate a political propaganda of theirown? Will 
they contest seats against those to whom they sneer- 
ingly refer? or is it another faction which demands a 
more stringent isolation? The advancement of civi- 
lisation, the development of true manhood, cannot be 
carried on by discordant factions such as these. 





The cotton industries of Lancashire appear to be in 
a most thriving and prosperous condition. In all sec- 
tions of the trade the operatives are seeking advances 
in wages, the last to ms in their claim being the card- 
room operatives in all the sections. At the quarterly 
meeting of the association, recently held, it was re- 
solved to make an application to the Employers’ Fede- 
ration for a 5 per cent. advance. In one important 








district, it seems, the advance has been conceded, 
in the report, the officers of the association were 
gratulated on having obtained the advance without a 
strike. The long depression in the cotton trades has 
not only passed away, but there is just now unusual 
activity, an activity which is remunerative to the 
masters, and in which the operatives desire to share. 
It is expected that the textile-machine trades wil! also 
become busy as the result of the boom. 


lor, 
n- 





Matters look somewhat alarming on the North- 
East Coast, in so far as the building trades are con- 
cerned. The employers proposed to reduce wages, and 
the bricklayers, carpenters and joiners, and masons 
repudiate the- proposal, and have determined to offer 
the most strenuous opposition to any reduction in 
wages. The mensay that a penny per hour reduction 
means to them a loss of 4s. 2d. weekly. There is 
also the question of apprentices to embitter the 
struggle. It is to be hoped that a strike will be 
averted. 





The building operatives’ dispute in Glasgow concerns 
mainly the carpenters and joiners. The employers de- 
manded a reduction of a penny per hour, but later 
substituted one half-penny instead. It is reported that 
70 employers, who employ about 1000 workmen, have 
agreed to the by-laws, and to continue the present 
rate of wages ; but some 2000 men are still involved 
in the dispute ; hopes are entertained that the strike 
will not be of long duration, as trade has improved. 





The New Zealand Trades and Labour Councils are 
demanding practically a Labour Commonwealth, in 
which the State shall he the sole employer and owner. 
While the conference at which the demands were for- 
mulated and passed desires State employment for all, 
the delegates voted against the importation of contract 
labour. No brotherhood of nations for them. 


In various unions some of the members resent the 
compulsory levies for labour representation. It is 
possible that some litigation may arise in consequence. 
If it does, the effect will be to restrict the action of 
trade unions in all matters political. In the olden 
times politics and religion were tabooed subjects, 
because of essential differences of opinions; now 
politics form the most prominent part of the pro- 
gramme of the more advanced labour leaders. 











THE EFFECT OF OIL ON BOILER 
FURNACES. 


Boiler Furnaces and the Effect of Oil on their Ultimate 
Strength.* 
By D. B. Morison, M.1I.N.A., Vice-President. 


In 1892 I read a paper on “Boiler Furnaces” before the 
members of this Institution. I now have pleasure in 
communicating the results of subsequent investigations 
and experience. The furnace is an important factor of 
boiler efficiency—about 60 per cent of the total steam 
being generated from its surface—and its collapse 18 
almost invariably attended by so serious a wastage of 
capital that the principles and practical conditions affect- 
ing its correct design, and the maintenance of the highest 
attainable strength and efficiency in actual work, are well 
worthy of the serious consideration of those responsible 
for its performance. : y 
The Board of Trade, Lioyd’s Registry, and other regis- 
tration societies assign strength values to various types 
of furnaces by subjecting them to external hydraulic 
pressure until collapse takes place. ’ 

The furnace to be tested is riveted into a strong steel 
cylinder (Fig. 1), the space between the outer surface of 
the furnace and the inner surface of the cylinder — 
filled with cold water, the pressure of which is rals 
until the furnace collapses, and from this result a co- 
efficient of resistance to collapse is obtained by the 
following formula :— 


P xD 
 y 


a3 


collapsing coefficient. & 
Ps y preseure In pounds per square 


inch. : Lae 
D = outside diameter of furnace in inches. 
T = thickness im inches. 
These collapsing coefficients are accepted by boiler- 
manufacturers, shipowners, and others as correctly m- 
dicating the comparative strength values of the various 
types of furnaces, and are used by designers in calculating 
thickness. 4 ~~ 
Some confusion arises from the manner in which t 





various surveys treat the diameter D in this formu!: As 
the least inside diameter of a furnace is the true m« —_ 
of its grate area, it would seem that the least es ye 
diameter could reasonably be adopted for purp: a es 
calculation for all types of furnaces. This view }s ‘4 rs 
by the Board of Trade and the British Corporati’. i 
Lloyd’s and Bureau Veritas adopt the least ex‘<rns 
diameter for ribbed, and the greatest external for a 
gated furnaces. The advan in adopting one base 
would be simplicity of method, as tending to facts 
‘jon 


sf Paper read before the North-East Coast Insti: 
of Engineers and Shipbuilders, April 14, 1905. 
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calculations, and minimise the chances of error, whilst 
such a course would also be in harmony with the objects 
of the Engineering Standards Committee. 

\n important factor, which does not appear in this 
calculation, is the strength of the material. The ran 
of tensile strength allowed by the Board of Trade, Lloyd's, 
and Bureau Veritas is from 26 to 30 tons per square inch, 
but the British Corporation require 25 to 29 tons. In 
calculating the comparative resistance to collapse from 
cold-water destructive tests, one definite mean value of 
the tensile strength should be taken, as a most unreliable 
comparison would result if one type of furnace made of 
26 tons steel were compared with another type of 30 tons, 
and a coefficient assigned to each without any adjustment 
for the difference of 4 tons in the tensile strength. The 
limit thickness allowed for furnaces by all the surveys is 
#in. The object of the designer is to obtain the test 
ultimate resistance to colla for a given thickness, 
whilst that of the responsible advisers of the various 
registration societies would seem to be maximum —— 
when in use in a boiler, and a reliable comparative ad- 
jastment of ans coefficients for the guidance of 
manufacturers and users. : 

I am very wre ts opinion, however, that the ulti- 
mate strength of a boiler furnace cannot be determined 
by cold-water destructive test ; and the fact that designs 
which were awarded high constants have been completely 
displaced in practice by other designs, to which practically 








the same values were assigned, would seem to justify my 
contention. The tests carried out by the Board of Trade, 
Lloyd’s Registry; and other registration societies only 
determine the resistance to collapsé of a clean cold tube 
when subjected to the pressure of cold water.~ Experience 

roved this to bé an entirely untrustworthy measure 
of the strength of the’same tube when used’ in ‘a boiler 
under actual working conditions, and ‘such’ tests cannot 
correctly determiné thé relative strength values in actual 


work of different designs. °-*s tit 
I at once grant that this method of testing is necessary 
and instructive, but to assign to a a’stréngth value 


derived from a test under itions bearing no re- 
semblan:e to those to which it will be subjected when in 
use as a Loiler furnace may be dangerously misleading to 
those who are accustomed to accept the regulations of the 
controlling bodies without investigation. Z . 

The strength valué of a furnace can be estimated only 

y its behaviour When in use in a boiler under severe 
conditions of work. If the wall of a furnace were always 
clean ani a good conductor of heat, so that the tempera- 


ture of tle metal rfever largely exceeded the temperature 
of the b ‘ler steam; then the furnace would never deform, 
because in that condition it would be capable of with- 


standin: ‘according to Board of Trade regulations) about 
five time: the load Which could ever be imposed upon it 

y the steam pressure. Therefore,‘a furnace deforms or 
fillapees mly when a portion of its wall beconies so over- 

ated as to reduce the strength of the’ metal by an 
‘mount which renders it incapable of resisting the pres- 
Sure to which it is subjected; and it follows that the 


safety of « furnace does not depend so much upon the 
apenath theoretically derivable rome any particular form 

tube, a upon the ability of that form to minimise the 
Possibility of local overheating, and to safely withstand 








the weakening effect of overheating, should it by any 
chance occur. 

It is consequently possible for a tube to be of great 
strength when subjected to cold-water external pressure, 
and yet be practically a failure as a furnace in a boiler. 

The various types of cylindrical furnaces may be divided 
into the following classes :— 

1. Plain cylindrical tubes, straight in longitudinal 
section pe oe their length. 

2. Plain cylindrical tubes, apengined by flanges, hoops, 
corrugations, or ribs, at intervals throughout their length. 

3. Furnaces wholly curvilinear epee nem their length. 

Corrugated furnaces of all types enable large diameters 
to be employed, and diameter of furnace has a direct in- 
fluence on the efficiency of a boiler. At present the 
strength coefficient granted by the Board of Trade, &c., 
is constant for all diameters ; but the tendency to deform, 
occasionally shown by furnaces of large diameter, espe- 
cially under forced draught, seems to indicate that a more 
uniform margin of safety would be secured if the rules of 
the registration societies provided a coefficient remainin 
constant up to, say, 3 ft. 6in. internal diameter, an 
decreasing proportionally as the diameter of the furnace 
increases. 

With a given weight of material, the maximum resist- 
ance to fags a under uniformly distributed external 
pressure is offered by a mathematically true cylinder, by 


reason of the fact that the stress throughout the material 








is of the same character—viz., compressive. In actual 
practice it is, however, impossible to produce a mathe- 
matically true cylinder, and, if it were possible to produce, 
it would be impossible to maintain under working con- 
ditions. The effect of any departure from the true form 
is to vary the nature of the stress at different points, 
and to distribute the stresses unequally throughout the 
structure. 

For the Forte ya of analysis, it may be assumed that the 
general effect of initial deformation is to produce circum- 
ferential bending stresses in place of the uniform com- 
pressive stress which the mathematically true cylinder is 
subjected to when under ex pressure. 

The strength of a plain cylindrical tube varies directly 
as its thickness, and inversely as its diameter; but experi- 
ments on furnaces have demonstrated that diameters 
are weaker than this proportion; and although there is no 
reason why a greg | perfect cylinder should be 
inversely affécted by its length between its end con- 
nections, yet such has been proved to be the case with 
furnace tu No doubt, this is again due to the differ- 
ence between the conditions of the material under stress 
in the ——— perfect cylinder and the imperfect 
cylinder of practice. 

It is evident a oe cs ere cunsiGesstion bas it is 
requisite to strengthen the imperfect cylinder of practice 
against bending stresses. This cannot be done by thicken- 
‘ing the metal beyond a fixed narrow limit, and a remedy 
has to be provided by so disposing the material] as to offer 
to the aforesaid bending stresses the maximum resistance 
per unit of weight. The earlier methods adopted were to 

vide at intervals annular rings, such as Bowling 
oops, &c. (Figs. 2 and 3), possessing a very much greater 
resistance to collapse t the in portions of the 
cylinder ; and in order to comprehend the later develop- 
ments it is necessary to understand the principles under- 
lying this source of strength. 

The stresses in a furnace are, under normal conditions, 
distributed in varying manner and degree by virtue of 
the resistance offered by the metal to deformation, and 
eee the various portions mutually reinforce one 
another. 





Deformation involves definite mechanical movement, 


| 











and this, of course, cannot take place at any point with- 
out either fracturing, extending, or compressing the metal 
in the immediate vicinity, and it is the resistance of the 
adjacent material to this fracture, extension, or com- 
pression that reinforces the material at the point where 
the localised stress has become most severe. If a cylinder 
be provided with stiffening rings, it is evident that these 
rings will not be deformed under a stress which is quite 
sufficient to collapse the intervening metal, so that they 
constitute fixed points of support, between which deforma- 
tion of the cylindrical form can only take place by the 
extension of the metal. No deformation can take place 
between the stiffening rings which does not impose a 
bending stress upon some portion of the intervening 
metal ; and the shorter the distance between these points 
of nape, the stronger will be the longitudinal section, 
considered as a beam. 

In illustration of the above remarks, let us consider the 
case of a plain furnace of imperfect cylindricity, with 
outward rings at intervals, and with local accumulation 
of scale between the rings (Figs. 7 and 8). The metal 
below the deposit ultimately becomes so overheated 
and weakened that it cannot resist the steam pressure. 
If this affected area of plate be isolated in one’s mind for 
the purpose of analysis, it resolves itself into a flat strip 
a at the ends by strong girder rings, and less 
effectively supported at the sides by the contiguous and 
less heated portions of the furnace wall. We have, there- 





fore, a beam, flat in longitudinal section, slightly curved 
in cross section, supported mainly at the ends, and par- 
tially supported at the sides. The central portion of the 
beam, becoming weakened and plastic, deforms inwardly 
by bending, and it is this characteristic weakness of form 
that determines the ultimate st h of all furnaces 
which are plain or straight in longitudinal section in any 
portion of their length. 

Excluding external separate supports, such a furnace 
can be strengthened only by increasing its thickness, or 
decreasing the distance between the strengthening rings. 

_Mr. Purves was the first to make the strengthening 
rings integral with the cylindrical tube (Fig. 4), thereby 
eliminating riveted joints, making it practicable to 
greatly uce the distance between the ridges, and 
increasing the strength of the furnace in a marked degree. 

To increase the strength of the ridges, he made the 
metal therein thicker than the rest of the tube, but the 
unequal distribution of material caused unequal distri- 
bution of ,the stresses, which, combined with local con- 
centration at the base of the ribs of the movement due to 
expansion and contraction, gave rise to circumferential 
fractures, and led to many luminal modifications. 

The Fox furnace (Fig. 5) differed essentially from 
all its predecessors in that it was entirely curvilinear 
in longitudinal section, and the more favourable con- 
ditions thereby established throughout the material con- 
stituted a distinct advance in the art of furnace-manu- 
facture. The essence of the Fox inverition lay in the 
complete absence of plain cylindrical surfaces, with their 
inherent weakness. e retained the old-fashioned bow]l- 
ing ring a a ridge, and, by inverting it, obtained.a curved 
valley, and he made his ridge and valley identical in pro- 
portions. Owing to the large amount of metal dis 
in planes norm ‘the axis of the furnace, ow strength 
was derivable from” this*particular form when tested as 
a tube by m pry 1¢_pressuré% but, as previously stated, 
the utility of a furnace depends on its ability to withstand 
severe u ih a boiler, and éxperience proved that much 
of the initial Strength of a Fox furnace was soon’ lost by 
the concentration ‘of deposit in the narrow valleys caus- 
ing a weakening of the metal by overheating. Another 
practical defect was the loss of evaporative efficiency, 
caused by the sheltering of the outward by the inward 
corrugations, and by the partial stagnation of gas in the 
former. The late Mr. Fox fully appreciated those defects ; 
he also realised that he could not, by his design, obtain 
wider valleys without wider ridges, and, as a consequence, 
the pitch of the ridges would be increased and the strength 
of the structure lessened. The restriction of Mr. Fox’s 
conception to similar ridges and valleys, unfortunately, 
limited the utility of his invention, re | for a time, re- 
tarded the perfectly natural development along the lines 
of differential curvatures of ridges and valleys. It is, 
however, an indisputable fact that the introduction of the 
Fox furnace gave a great impetus to the advance of marine 
engineering. 

“Phe introduction of the “‘suspension” design marked 


the next step in furnace - construction (Fig. 5). It 
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THE MORISON SUSPENSION FURNACES FOR STEAM BOILERS. 


(For Description, see Paye 586.) 








Fic. 11, Improvep Suspension Furnace. Fic. 13. Fornace Piate with THICKENED Enp. 














Fic. 12. Munririe-Stack Corrueatine-Miit ; Constructep sy Messrs. Lamberton anv Co., Coatsriper, N,B, 
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TABLE I.—Report on Sremens Miip Street as Usep sy THE Leeps Forex Company, LiMirep, IN THE 
MANUFACTURE OF SUSPENSION FURNACES FOR THE P. anp O. Steamsuip ‘‘ Doncora.” 


TENSILE STRAIN- 


ELONGATION PER 














| 
DIMENSIONS OF SPECIMEN | 
a IN INCHES. Tons. CENT. IN Commnacrion. =| BEND Test. 
Se i 
| i s 

2 | Breadth. | — Area. Total. es a 8 In. 10 In. Breadth. Thickness| Temper. | Cold. 
gos | 1.75 | .78 1.865 | 35.5 26 35 1.24 .48 Good. Good. 
“ 907 1.75 | .75 1.313 | 35.38 26.9 28.5 26 1.31 48 x - 

98| 1.75 | «7 1.365 | 35.76 26.1 33 30 1.3 51 A 

909 | 1.75 78 1.365 36.12 26.4 31 28.5 1.28 -51 ve 

910 1.75 7 1.33 35.28 26 5 $2.5 30 1.25 .49 » 

911 1.75 -73 1.278 34 26.6 27.5 25 5 1.3 46 ae 

912 1.74 -75 1.305 34.41 26.3 30.5 27.5 1.28 -51 ae 

913 | 1.79 75 1.343 35.94 26.7 29 27 1.34 5 a 

914 1.76 8 1.498 37.07 26.3 31 28.5 1.3 -53 > ‘ 

915 1.75 .74 1.295 34.07 26.3 29 26 1.26 46 » . 

916} 1.75 77 1-848 35.33 26.2 30.5 27.5 1.29 .48 id 

917; 1.76 -76 1.338 36.21 27 29.5 27 1.34 .58 ” 

918 1.76 -75 1.32 35 26.5 29 26 1.31 5 ms s 

919| 1.79 -76 1.36 35.37 26 32 30 1.23 46 os 

920 1.75 -79 1.383 36.83 26.6 33 30.5 1.26 a) 2 . 

921 1.74 -78 1.357 35.52 26.1 30.5 27.5 1.31 .53 ee 

922 1.74 -74 1.302 35.2 27 34 31 1,25 48 : 

923 | 1.74 .73 1.285 34.76 27 28.5 26 1.31 48 

924 74 73 1,285 33.54 26.1 30.5 27.5 1.25 45 00 

925 1.7 79 1.39 37.22 26.7 32.5 30 129 -55 a 

926 1.76 7 1.373 36.19 26.3 325 30 1.3 47 a * 

927 1.76 77 1,355 36.02 26.5 31.5 29 1,29 -5l a - 

928 1.74 75 1.307 $4.1 26.1 29 26.5 1.28 5 9° . 

929 1.74 73 1.27 34.19 26.9 28 26 1.8 .49 ” 


Tested in the presence of Mr. McEwan (Board of Trade), Mr. Freeman (Lloyd's), and Mr. Farenden (P. and 0. Compan;). 


























Fic, 14. Dre-Paress ror Francine Furnace Enps; Construcrep sy Messrs. FIELpIne 
AND Piatt, Limitep, GLOUCESTER. 


differed {rom the Purves t pe in being entirely curvi- 
linear aid of uniform hicness throughout its length, 
and, co: pared with the Fox, the ridges were narrower 
and str. cer, whilst the valleys were wider. Under cold- 
Water tc-ts it is of greater strength than either, and, 
n use in a boiler, it has proved its ability to with- 
stand ai: increasing accumulation of deposit for a wager 
period o' time before the metal becomes so weakened by 
Overhes'ing as to be incapable of resisting the steam 


Cons. rable differences of opinion have arisen as to the 
Correctui-ss of the term ‘‘ suspension” as applied to this 
design ; Lut without a true appreciation of the technical 





rinciples underlying furnace-construction, and of the 
sn of a furnace in a boiler, ane coments furnace 
design appears a mere mosaic or haphazard combination 
of curved ridge and curved valley. ee 
If the formation were a tube of poe cylindricity, 
suspension would be impossible, as the metal would then 
be subjected to compression only; but a furnace in & 
boiler should not be viewed academically, but practically. 
A furnace collapses only when there is a sufficient amount 
of deposit on the water side to cause the metal to become 
practically red-hot. The first part of the wall in a sus- 
nsion furnace to become overheated would undoubtedly 
the valley, as the ridge is sheltered from the heat, 





and, being approximately in the form of a catenary longi- 
tudinally, this plastic metal, on being unduly stressed, 
receives immediate and direct support from the ridges by 
the transmission throughout the entire valley to the 
ridg@s of a practically simple tensile stress. e metal 
is, therefore, uniformly in a state of tension between the 
points of support—a condition which can only be desig- 
nated as *‘ suspension.” 

In a furnace of plain cylindrical form between the 
ridges, but otherwise similar to that just described, an 
equal resistance to deformation cannot be obtained unless 
the length of the straight portion be so limited that the 
resistance to bending of any narrow cylindrical segment 
(considered as a partially fiat beam) is not less than the 
tensile strength of the corresponding portions of the 
sides of the supporting ridges. When it is remembered 
that the metal in the ridges, in addition to being more 
favourably disposed, is also at a lower temperature, and 
therefore stronger than that in the valleys, it will be 
apparent that the permissible flat is so short as to bea 
flat only in an academic sense. The strength-controlling 
elements of the structure are the ridges, and until they 
yield, the furnace cannot collapse. Pocketing may take 
place owing to local overheating, but by making the fur- 
nace entirely curvilinear in longitudinal profile, and cor- 
rectly proportioning the curvatures of the ridges and 
valleys, the former can be caused to impart to the latter 
a greatly increased resistance to such deformation, and 
the strength of the furnace as a whole may be con- 
siderably inc , 

It follows that the essence of successful furnace-design 
lies in the correct adjustment of the dimensions and cur- 
vatures of the inward and outward corrugations so as to 
effect the best possible compromise between the ideal 
forms of theory and practice, which, as it happens, are 
to some extent in conflict. 

In the original suspension design, the circular arcs 
forming the valleys are tangential to the arcs forming 
the ridges, the ridges being, in fact, formed by the ultimate 
intersection of the cutansions of the valleys, with the 
sharp apices suitably rounded off (Fig. 9, page 587). 

The value of the long stapeadel valley has been fully 
demonstrated in practice, and the strength-controlling 
influence of the narrow ridge is definite, so that a com- 
bination which results in F en ultimate resistance to 
collapse also marks an advance in the art of furnace- 
manufacture. “— 

A construction embodying such a combination results, 
if the valley is of such a radius that the ultimate inter- 
section of the arcs is below the apex of the ridge, the 
ridge being, as it were, an independent element or girder, 
from which the valleys are suspended and into which 
their sides are merged. The metal forming the sides of 
the ridges is therefore disposed in planes. practicall 
normal to the axis of the furnace, with easy curves at all 

ints where the metal undergoes a change of direction. 

his apparently simple modification was the result of 
very exhaustive tests extending over a long period; and 
although the change of form would seem on casual inspec- 
tion to be unimportant, the resulting disposition of the 
metal is so effectivs that, when tested by hydraulic pres- 
sure, its resistance at the point of colla is within 
10 per cent. of the elastic limit (Fig. 10). When in 
use in a boiler, its superior resistance to deformation 
will be even more marked, because not only is the ee 
of the outward corrugations or circumferential girders 
greatly increased, but the intervening metal is so curved 
as to retain, practically unimpaired, the stress distribut- 
ing and simplifying effects of the suspension principle, 
whereby the strength of the ridges is effectively utilised 
to reinforce the resistance of the inward corrugations to 
local deformation by overheating (Fig. 11). 

From my experience of boiler furnaces, I am of opinion 
that the longitudinal section should be entirely curvi- 
linear, of practically uniform thickness, with very strong 
narrow ridges and log curved valleys. Such a disposi- 
tion gives great resistance to collapse, wide distribution 
of stresses, uniform longitudinal elasticity, high evapora- 
tive efficiency, and an even distribution of deposit in the 
valleys. 

It is needless to emphasise the fact that only high- 

e steel of medium tensile strength should used 
or boiler furnaces, and the report (Table I.) of the steel 
used for the suspension furnaces of the P. and O. steamer 
Dongola may taken as illustrating good standard 
practice. 

It isequally important that the processes of manufac- 
ture should be such as to preserve the gee pro- 
perties of the steel and maintain a uniform thickness of 
metal throughout the corrugated section. A difficulty 
has always | seg experienced in the manufacture of fur- 
naces from a plate of uniform thickness, by the stretchi 
and consequent thinning of the metal at the crowns an 
sides of the ridges ; but by a very ingenious mill, designed 
by Mr. Ernest Gearing, of Leeds, it is now ible to 
roll afurnace of deep section with the sides of the ridges 
practically normal to the axis, and to obtain a thickness 
of ridge cave throughout to the original thickness of 
the plate (Fig. 12). ; 

Furnace plates should always be thickened at one end 
to allow for the thinning during ing, and the flang- 
ing should be by hydraulic pressure in dies, openly in 
the case of the Goutiay Shephens interchangeable design, 
as otherwise the material may be so distressed as to 
induce subsequent cracking (Figs, 13 and 14). 


(To be continued.) 








TELEPHONES IN THE GREAT NoRTH-WeEst.—The North- 
West Telephone Company is applying to the Dominion 
Government for power to work telephones in Ontario, 
Manitoba, and the North-West. e capital stock is 
100,000/. 
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THE RUSSIAN VOLUNTEER FLEET.* 
By Herpert Rowe... 
(Concluded from page 557.) 


THE armament consists of 120-millimetre and 75-mill- 
metre rapid-firing guns, and their disposition and angle of 
12 and 13, below. 
time of building 


fire on two of the vessels is shown in 
The number of guns arranged for at 
was as follows :— 


= 


Smolensk .. 8 
Moskva 8 
Kherson .. 7 
Petersburg r | 6 8 
Saratov 7 


It is understood that the number of guns carried has been 


120mm. 75mm, 47mm. 37mm. 
8 


largely increased on some of the vessels; for instance, 


the Kherson now carries eleven 120 millimetre guns. 


water per hour, and 12-in. bilge 


The ballast-pumps are capable of ejecting 800 tons of 

My ipes are fitted ; and, in 
case of emergency, by utilising the full pumping power 
of the vessel, the amount of water dealt with can be 


by ang expansion-valve in the high-pressure piston- 
valve. either was considered to fully meet the re- 
qrsemen of the service, and it was therefore decided to 

t in the Smolensk machinery of a type which was first 
worked out by the late Mr. F. T. Marshall (whose pre- 
mature death occurred so recently) under the instructions 
|and patents of Mr. Philip atts and the late Mr. 
| Magnus Sandison, and fitted with highly satisfactory 


built at Elswick for the Chilian Navy, with a view of 
getting the maximum economy at cruising speeds. This 
arrangement, which formed the subject of a paper read 
before this Institution by Mr. Sandison, in p= ril, 1900, 
consists (as will be seen by the accompanying sketch and 
Fig. 15, on this page) of six cylinders working on each 
shaft, two being high pressure, two intermediate, and 
two low pressure, in two sets, but on six cranks, and so 
arranged that a set of three on either shaft may be dis- 
connected, and the connecting and slide-valve rods slung 
clear, the whole crank-shaft being driven by the set in 
operation. This system enables a voyage at half power 
to be made with the same consumption per indicated 





SKETCH SHOWING SIZE AND POSITION OF GUNS 
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Fig. 14. 


COND/ TION 





A AND B FLOODED 


T.8.s. “SMOLENSK” ‘ 
DIAGRAM SHOWING TRIM WITH DIFFERENT COMPARTMENTS 
FLOODED. 








wie of 


results in a training-ship named the General Baquedano, | 


L0AD 


1f TWO MID SHIP COMPARTMENTS ARE FLOODED MEAN ORAFT 


covered, as will be seen from Fig. 16, page 591, which shows 
the distance in miles covered by two vessels, one, ‘“‘J},” 
fitted with the Smolensk type of machinery, and ihe 
other, ‘‘ A,” with the ordinary type of machinery, during 
the first 12 hours of a voyage, assuming that both started 
at a cruising or trading speed of 14 knots, with one boiler- 
room out of three under steam, and received orders at the 
end of the third hour to proceed at full speed. 

In making this comparison it is assumed that water- 
tube boilers are fitted in both vessels, and that the time 
necessary for getting up steam on the unlighted boilers is 
| three hours. If the vessels had equally started with 

steam on all boilers, the distance steamed at the end of 
| 12 hours would have been the same, seeing that in that 
| case the six cylinders would obviously have been coupled 
| up before starting. If both vezsels had cylindrical boilers, 
the difference at the end of 12 hours would be 58 knots, 
as shown by the dotted lines, seeing that although there 
would be the same falling-off in speed in ‘‘ A” as in the 
case of ‘‘B” during the four hours engaged in coupling up, 
the time taken to get up steam would be longer. It will 
be seen that the vessel ‘‘B” at the end of seven hours’ 
steaming has lost 68 knots, and against this she has, apart 
from the saving in the cost of fuel, a radius of action, at 
the cruising speed of 13 knots, of 4700 knots per 1000 tons 
of coal, as inst a radius of action of 3150 knots per 
1000 tons with the ordinary type of machinery, This 
represents, allowing for carrying coal in No. 3 hold, a 

ius of action of 12,600 knots as against 8500. With 
coaling stations at definite points she would either have 
| the advantage of carrying considerably more dead-weight, 








DOTTED LINES SHOW CYLINDERS USED AT CRUISING 
SPEED TRIAL. CYLINDERS LETTERED ALIKE 
hs See CRANK DIAGRAM 
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increased to 2500 tons per hour. Ten water-tight bulk- 
heads extend to the upper deck, and the subdivision of 
the vessel is such that any two compartments may be 
open to the sea without the vessel necessarily foundering 
(see Fig. 14, below). 

The main boilers are placed in three stokeholds of equal 
size, the coal-bunkers being arr: at the sides as well 
as athwartships, so as to afford a certain amount of pro- 
tection, These stokeholds communicate by water-tight 
doors, which can be closed instantaneously from the deck, 
and which are so placed that their sills are 2 ft. 6in. above 
the stokehold floor—that is, 5 ft. above the inner bottom. 
The vessel is built to Lloyd’s highest class, with additions, 
has capacity for 1000 tons of water ballast, and a perma- 
nent bunker capacity of 1650 tons. 

It will be seen from Table IL, 
the total distance steamed ane! total coal consumed by all 
the ships of the Volunteer Fleet, that the av speed 
on the voyage of the high-speed vessels is 11 to 134 knots, 
corresponding to 1650 to 4050 indicated horse-power, 
as against 9000 to 16,500 indicated horse-power, which 
these vessels are capable of developing ; and taking the 
powors corresponding to those s, the consumed 
works out at about 3]b. per indicated horse-power per 
hour. These results reached a climax in the later boats 
fitted with Belleville boilers, on which a heavy loss was 


591, which gives 


incurred on each voyage. Twe attempts were made in 
two of the earlier vessels to increase economy at reduced 
speeds ; in the first instance by fitting a fourth cylinder 
on the top of the high-pressure cylinder, and in the second 


* Paper read before the Institution of Naval Archi- 
pril 12, 1905, 
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horse-power as for full power, without the shaft align- 
ment troubles experienced in the Sardegna and other 
vessels where the.same end was —- to be attained by 
fitting two separate engines to each shaft with an arrange- 
ment for disconnecting the forward set. 

The results obtained on the consumption trials were as 


follows :— 
Full Speed. 


Power.. 15,900 indicated horse- 
power . 

8 ee - ne 20} knots 
Tons of coal burnt .. 157 tons 
Duration of trial .. oo as 12 hours 
Consumption in pounds per indi- 

cated horse-power per hour .. 1,741 

Trading Speed. 
Power.. és is . 4055 indicated horse- 
Speed kno 
ae te “ 1 nots 

‘ons of coal burnt .. + 30.75 
Duration of trial .. a nm 10 hours 
— in pounds per indi- 

cated horse-power per hour .. 1.698 


This result was borne out on the voyage from the Tyne 
to Odessa, during which a carefully measured consump- 
tion trial was run between Algiers and Constantinople, 
when the consumption for all purposes worked out at 
1.73 1b.. per indicated horse-power per hour, with a speed 
of 143 knots. 

In practice it is advisable to use each set alternately for 
the voyage out and home. 

It is possible to make the change from half to full 





power at sea with comparatively small loss of distance 
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or of steaming at a higher speed, owing to the saving in 
weight of bunkers. 

Reference to Table II., page 591, shows that each 
ton of cargo carried on the round voyage in the Smolensk 
requires 1.104 tons of fuel for its transport, as against 
1.624 tons in a similar vessel with Belleville boilers and 
ordinary machinery, 0.462 ton in the slower vessels, and 
1.045 tons in the fast vessels with cylindrical boilers. It 
is, perhaps, hardly necessary to point out that, as in 
trading only half the working parts of the six-cylinder 
machinery are in use, its life would be prolonged. The 
weight of the six-cylinder arrangement is practically the 
same as that of the three-cylinder arrangement, and owing 
to the valves being arranged on the face of the cylinders 
the length of the machinery space required is only about 
two frame spaces more than in the case of a ship with the 
three.cylinder arrangement; the relative lengths being 
42 ft. 9 in. and 38 ft. 9 in. 

When running at full power the balance of the enzines 
was found to be cmnetiaally porter, and vibration, except 
immediately over the propeilers, completely absent. — 

The boiler installation, which consists of twenty-!vur 
Belleville boilers fitted with economisers, has been !\ < 
to work most satisfactorily, as was shown hy the off. ie 
report to the Russian Admiralty after the Smole:\s 
last cruise, which was ‘‘65 days at sea—ready to sa! 
morrow.” That these boilers have proved so mu‘ 
superior to those of the Kherson (now Lena) is due t 
the Board of Trade having insisted on lap-welde:! 
tubes in the latter vessel, many of which have given 

The boilers, which have 42,565 square feet of hes iB 
surface and 1333 square feet of te surface, wov'', 
without undue forcing, have enabled the engines ‘° 
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VESSEL. 


Rossia .. oe 
Petersburg I. 
Moskva I. 
Moskva II. 
Kostroma I. 
Yaroslav! I. 
Yaroslav! II. 


Nijni-Novgorod I. 
Vladivostok 


Kostroma os 
Nijni-Novgorod 
Kazan .. os 


(a) Low Speed. 
Habarovsk 
Yaroslav! 

Tambov . 
Viadimir 
Voronej ss 
Ekaterinoslavl .. 
Kiev a 

(b) High Speed. 

Orel , = 


Saratov . 
Petersburg 
Kherson. . 
Moskva .. 
Smolensk 


DIAG 2AM SHOWING 


Fig. ié“smocensx"As 


BEING QUE TO TYPE OF ENGINES, 


BUILDERS, 


TABLE II. 





Date First VovaceE 


BEGAN. 


— ~ 


Date Last VOYAGE 


ENDED. 


Type of 
Machinery. 


Type of 
Boilers. 











1. Lost on Ossonete Suites BovuGut BY THE ORIGINAL RussIAN VOLUNTEER FLERT ASSOCIATION MORE THAN TWENTY YEARS AGO. 


Caird and Co., Greenock 
Ditto ditto 


J. Elder and Co. 
Aitken and Mansel 


Forges, &c., La Seyne. . 


..| Caird and Oo. .. 
. Lobnitz and Co. 


August 1, 1878 
1878 


"1, 1878 
March 14, 1884 
January 28, 1883 


September 9, 1880 -. | 


June 23, 1885.. 


September 1, 1878 
February 16, 1880 


January 1, 1891 
June 4, 1893 .. 


November 13, 1894 ... Compound 
..| March 17, ik 
| July 7, 1882 .. Sy ne 

September 19, 1895 .. Compound 
May 16, 1887 .. od a 
March 1, 1882 i. 

» J, 1890 Compound, 

8-cy linder 


Compound 


COAL. 
Total q - 
Miles come Speed 
Inder * * Lighting Up | ,, | 
Steamed. Way. and Keeping l nder | Per 
Steam. ay Mile 
tons tons ewt. 
509,224 49,193 | 10.85 4480 | 78,220 $072 
494,625 48,115 | 10.28 4800 85,160 3.444 
101,123 9,694 | 10.43 1815 19,818 3.920 
410,457 38,161 10.75 70 74,340 3.622 
135,272 14,308 9.45 1960 17,780 2.630 
16,055 1,710 | 9.38 267 2,113 2.632 
95,241 10,109 9.42 1000 10,640 2.234 
320,028 35,588 | 8&99 4200 38,5¢0 2.410 
249,207 31,717 7.85 1620 16,400 1,316 


2. Surps Boucnut BY, BUT NOT DESIGNED FOR, THE REORGANISED RussIAN VOLUNTEER FLEET. 


Hawthorn, Leslie, and Co. .. 
Armstrong, Whitworth, and Co. 
Wigham-Richardson and Co. 


3. Suips BuILT AND 


Hawthorn, Leslie, and Co. .. 


W. Denny and Brothers 


Ditto ditto 
Ditto ditto 
Ditto ditto 


Hawthorn, Leslie, and Co. 
J. Brown and Co, “ 


Hawthorn, Leslie, and Co. .. 
Ditto ditto 


Ditto ditto 
Ditto ditto 
J. Brown and Co. 


Hawthorn, Leslie, and Co. .. 


|, DOTTED LINES SHOW 


BOTH VESSELS HAD CYLINDRICAL BOILERS. 


develop 18,000 indicated horse- 
equal to 840 ft. piston speed, which, considering the com- 
parative lightness of the reciprocating parts and their 
perfect balance, would have been maintained without 
difficulty. This power would, with suitable propellers, 
have increased the speed about a knot. In this connec- 
tion it should be borne in mind that the propellers had 
to be designed so as to ensure obtaining economy of con- 
sumption at cruising speed as well as at full power, and 
that a maximum piston speed of 800 ft. per minute was a 


Im HOURS 


TIME FROM 


condition of the contract. 


In view of the fineness necessary to obtain the required 
speed, the extent of the superstructures and the weight 
of the deck fittings, considerable care had to be exer- 
cised in the design, so as to get a vessel which would 
have sufficient stability and yet be easy of propulsion. 
A satisfactory solution was, however, obtained, and 
the metacentric height of the vessel in her equipped 
condition, with water in main boilers and bunkers empty, 
was 1.27 ft., the low centre of vity of the six-cylinder 
engines he|ping this appreciably. 
shows the range and extent of the statical stability of the 
Smolensk under a sufficient number of conditions to 
fficers navigating her to draw their own de- 
Fi to her safety in any condition of loading. 

8. 18 shows the difference in height of the three-cy- 
¢ | the six-cylinder arran 
considerab!« importance in vessels designed to act as auxi- 


enable th: 
ductions « 


linder and 


Mary cruisers. 


With rezsrd to the speeds of all the vessels, it should 
a a iy ao case = not that 
u & measured-mile trial, but is the ave 

raped attained on a 12 hours’ continuous steamin; trial 
im the case of the faster vessels, and of 24 and 48 
case of the slower vessels. The trials took 


be noted t the s 


obtained « 


tmals in the 


ING RELATIVE POSITIONS UNDER SIMILAR CONDITIONS OF 
BUILT AND If FITTED WITH THREE CYL® ENG! DIFFERENCE 
DIFFERENCE (F 





wer at 105 revolutions— 


ments, which is of 


trial 
ours’ 


February 18, 1888 
2, 1891 


September 1, 1900 .. 


January 1, 1904 
- 1, 1904 


” 1, 1904 


Triple 


” 
Triple ; twin 


Cylindrical 


” 
” 


588,964 55,932 , 10.53 4170 77,280 | 2.624 
463,192 50,879 | 6.10 2980 47,480 2.050 
133,586 11,504 | 11.61 1160 23,030 3.448 


DESIGNED FOR THE REORGANISED RusstAN VOLUNTEER FLEET FOR OVERSKA SERVICE. 


February 4; 1895 
January 1, 1893 


April 19, 1896.. 
June 20, 1896.. 
May 6, 1896 


March 1, 1890.. 
December 17, 1891 
June 1, 1894 
August 2!, 1896 
October 5, 1898 
January 1, 1902 


> 


SCALE OF mowTING LEVERS IN rEET 


Fig. 17, on this page, (e738) 


presence of a Commission representing the | them in 


Naval 


ce in th 
— Admiralty and the Russian Volunteer Fleet, the | way, an 
Attaché of the Russian Embassy in London being 


er; and the observations of speed and con-| At cruisin 


sumption, as well as those of draught, fore and aft trim, | Odessa to 


dietheren capacity of ballast tanks, amount of water 
rged per hour, and stability, each of which formed 











Fig. 17. 


August 24, 1902 
January 1, 1904 


9 1, 1904 
9 1, 1904 
9 1, 1904 
a 1, 1904 
January 1, 1904 
2 1, 1904 
ne 1, 1904 
October 1, 1908 


September 1, 1903 


January 1, 1904 


ARRANGEMENTS 


Fig.t8 


| 


Triple ; twin | 


” 
” 
” 
” 


Triple 3 Six- 
cylinder 











SIX CYLINDER 


the Commission. 


of landin 


| 





COMPARISON OF HEIGHT OF SIX CYL* & THREE CYL*® 


NW) 


ENGINE. THREE CYLINDER ENGINE 


Cylindrical 


” 
” 
” 
” 
” 


” 
” 
” 


Belleville 


” 





the subject of a guarantee, were carried out by a staff of 
twenty-one inspectors, under whose supervision the hulls 
and machinery were built, and who were res 
They also tested and prov 
factory working of every fitting on board. 

To summarise the development of the vessels of the 
Volunteer Fleet, this association has now in the Smolensk 
obtained a type of troopship which, under the protection 
of her own guns, is capable of transporting 3000 tons of 
stores and munitions of war and 1650 troops 4400 knots 
in nine days under such conditions of comfort as to land 


sible to 


the satis- 


health, without calling at any port on the 


8 she coul 


ivostok. 


them, subject to conditions of 
weather. on any beach, promptly and without assistance. 
o the same thing from | 





What the future of the Volunteer Fleet will be it is | two- 
difficult to foretell. During the thirteen years preceding December 25, 1896. 


143,628 15,819 | 9.08 2280 15,130 | 2.106 
457,137 44,440 10,29 5210 75,900 3.324 
430,886 42,782 10.07 4290 68,250 , 3.168 
340,511 34,357 9.91 3530 60,710 | 3.576 
320,519 31,578 10.15 2890 55,150 | 3.442 
311,596 29,652 10.51 2410 47,940 | 3.078 
313,905 29,264 | 10.73 2550 52,550 8,368 
409,329 | 36,335 11,27 7760 78,950 | 3.858 
461,862 | 39,844 11.59 5760 101,590 4.40 
851,049 | 29,903 11.70 4560 80,760 4,601 
231,625 | 19,424 11.92 6370 £0,340 6.937 
107,290 9,752 11.00 2270 45,840 8.546 
4,197 307 | «1865 81 1,219 5.809 


T.8.S.“SMOLENSK’ 470 '.0 58.0 %*37'0" CURVES OF RIGHTING ARM. 


the present war it had, under the able management of 
General Linden, the present inspector, preweess. Some 
|of the vessels have n lost, and the Kherson* and 
Moskva were transferred to the Admiralty. The opening 
of the Siberian Railway having, as already stated, materi- 
ally encroached on the more Jucrative portion of the ocean 
trade, makes it increasingly difficult to run the vessels, 
especially those of higher power, as liners. It may fairly 

assumed, however, that the same forces that led to its 
establishment, and the same foresight and ability that 
have achieved its success, will ensure its continued exist- 
ence. 

As a matter of interest, particulars are given in 
Table I., page 555 ante, of two vessels ne the prob- 
able direction of future development of both the high 
and the low-speed types, in view of the increasing need 
of economy in working and first cost, the importance of 
capacity for tea cargoes, and the draught limit of Vladi- 
vostok Harbour. 








Tue Inp1A-Rupser INpustTRY IN CotomBiA.— According 
to the United States Consular Agent at Quibd6é, Colombia, 
in South America, the supremacy of the gold-mining in- 
dustry of that country is being disputed by the rubber in- 
dustry, as the cultivated trees are now saeco | about 
one ton of rubber per day, and most of the negro farmers 
are planting trees. Though the individual planting in 
this way is not extensive, the total is very large. Planting 
on a large scale is being carried on at a number of places— 
as Yankolomba, La Maria, Salaqué, Bebard and Tangué. 
In order to extract the rubber, the bark of the tree 
is ered. gan! with a machete, so as not to pass to 
the wood, and the cut fills up with gum, which coagu- 
lates, and is gathered the following day. By careful 
growers only a small portion is cut at a time, in order 
not to weaken the tree, but the operation can be repeated 
every two or three weeks, ns desired. The strips of rubber, 
called ‘‘chaza,” are gathered from the gashes and rolled 
together. They bring about 75 cents per pound on the 
New York market. In some cases trees as young as 
three years are bled; but it is better to allow them to 
grow undisturbed for two years longer. 





* The Kherson was illustrated in ENGINEERING ‘on the 
e plates of November 27, December 11, and 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprtep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1902. 

The number of views given in the Specification Drawings is stated 
in ach at lanas aan the Specification is not 

justrated. 

Where inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 

Copi. © mrcctiedtions may be clteined at the Patent O, Sale 
Branch, 25, oa Buildings, Chancery-lane, W.C., at 
the uniform 0) 

The date of the advertisement of ie eutinn ¢ 0 Coxe 
ification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the ‘ance of a Complete Specification, 

ive notice at the Patent Ofc of opposition to the grant of a 
Patent on any of the mentioned in the Acts. 
ELECTRICAL APPARATUS. 


5113. Marconi’s Wireless ph Gouspany, 
Limited, and A. Gray, 

mitters. (2 Figs.) March 1, 1904.—According to this inven- 
tion, signals are transmitted by a Wheatatone or other auto- 
matic transmitter driven synchronously with the alternator by 
which the ‘ks are produced, which is done either by directly 
connecting it by gearing or by means of a synchronous motor. 
a is an oa dynamo, one branch of whose circuit 
includes the windings b of two electro-magnets, each having two 
windings, the other windings / being in a local battery circuit. 
The other branch of the dynamo circuit passes through the arma- 
ture d of the electro-magnets to contactse. 7 is a coil forming 
part of the wireless-telegraph transmitter, and o is a resistance 
= to the resistance of transmitter. ¢ 4 a tape — 

e 


th holes in the ordinary way, to ag 
transmitted. The pin wheel p by which the tape q is fed is 
directly geared to the dynamo a, as shown, or is otherwise driven 
synchronously with it, so that the speed of the perforated paper 
and the times at which the contacts are made can be adju to 
coincide with the time of sparking—that is to say, the perforated 
paper is fed forwards the distance between two pins for each 
revolution of the dynamo, By having the Wheatstone trans- 


Fig. 1. 
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mitter driven from the alternator, the speed of the perforated 
paper, and the times at which the contacts are made, can be 
adjusted to coincide with the time of sparking. In this way it is 
possible to use the alternator with maximum economy ; that is 
to say, instead of srauiing a frequency so high that the duration 
of contact required for a dot will insure at least one occur- 
ring within the interval com in a dot, the transmitting is 
so timed that the contact of a dot is made when the »s is 
about to occur. rf is a crank-wheel geared to the wheel p in such 
a manner that it revolves at the same speed as the dynamo, and 
is connected by the rod # to the were ap tad t, which causes the 
needles u to reciprocate. If these needles in their upward move- 
ment come against ped re q, they are arrested before the stops 
v (which are connec to them by the levers w) move the key m 
sufficiently to close the local battery circuit ; but if one of the 
needles passes a hole in the paper, the key m closes one 
4 — p~ Bh — be B t-hand . * u on the 
ix ing uit through x, is operated by the row of 
holes (Fig. 2), whilst the left-hand needle, which breaks the si 
nalling circuit and closes the idle circuit through 0, is set fn 


@ supported vertically between snugs b attached to 
plates c. The width of the base-plates is such that 
in the d iting cell, the drels are losed 
r sites equi-distant from their centres, and 
ie surfaces may be made more approximately 
parallel to each other by introducing r fillets of suitable 
into the ee Sr eo 
les may in with copper strips or scrap. 
te or fillets may be al 





which is formed thereon becoming detached and falling on the 
mandrel and on the copper deposited thereon. The base-plates 
¢ are placed on a lead sheet d, which rests on the containing 
vessel, and which may be connected with the source of current 
either directly or through the vertical bars a, which in this case 
are provided with extension lugs e at either or both ends, such 
lugs resting on a metal bar or bars f connected with the source of 
current. e arrangement of anode plates herein described with 
reference to the electro-deposition of copper tubes may obviously 
be adapted or modified for the electro-deposition or: electro- 
plating of other articles either of copper or of an ny other metal or 
100) which can be deposited electrically. (Sealed April 13, 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


24,176. Marquis Albert De Dion and G, Bouton, 
Putea France. Carburettors. [2 Figs.) November 8, 
1904.—This invention has for its object to provide a carburettor 
enabling both the ions of air and the carburetting agent 
in the explosive ture and the quantity of mixture — to 
the motor to be regulated as required with facility. e car- 
burettor consists of a body 1 connected to a box 2, inside which 
is arranged an annular float 3, raised by the petrol which enters 
the float-chamber. A cylindrical plug 6 can turn smoothly within 
the vee I 1, and a second Se apn plug 7 is capable of sliding 
vertically in a sovket formed with or carried by the plug 6. The 
plug 7 serves to late the proportion of air and petrol in the 
mixture, whilst the plug 6 serves to regulate the quantity of 
mixture admitted into the cylinder of the motor. Air enters the 
carburettor th the branch 8, and thence ome downwards 
through the annular passage 9 and under the lower edge of the 
plug 7 into the interior of the plug, wherein it mixes with the 
petrol issuing through the spray nozzle 10. The explosive mixture 
is then conducted to the motor cylinder through the branch 11. 
As shown in the drawings, the lower end of the plug 7 may extend 
below the lowest part of the socket of the plug 6, so that by 
raising or lowering the plug 7 the quantity of air entering the 





YO ARRAN 


plug 7 through its lower part may be regulated. The plug 7 is 
also ovided with an opening 12, which is so situated that by 
moving the plug 7 vertically the opening 12 can be brought oppo- 
site an opening 13 provided in the socket of the plug 6, so that 
additional air can thus be supplied to the motor directly from the 
branch 8 through the openings 13 and 12 and the branch 11. The 
raising or lowering of the plug 7 is effected by means of a lever 14 
mounted on a spindle 15 passing through the cover of the car- 
burettor, and connected by a slotted connection and links to the 
plug 7, 80 that b: sy rotating the spindle 15 the plug 7 is 
raised or lowe: The plug 6 can be partially rotated within the 
body of the carburettor. In order to prevent during this partial 





advance of the right-hand needle half the dist t two 
pins, and is operated by the ower row of holes. (Sealed April 6, 
1905.) 


Leeds Co Gompeng, limited, 
Jobling, Leeda. - De- 

{1 Fig.) March 23, 1904.—-This inven- 

for the electro-d ition of metals and 


of | invention it is 


tation the relative positions of the quip 12 and 13 being 
interfered with, the links are not fixed directly to the plug 7, but 
toa pin 19 passing through the cover 20 of the plug 7, the head 
of the on the underside of the cover 20, while a stud 
entering the cover 20, and capable of moving in a vertical slot in 
~~ 4 Orne ek 6, — —— of the plug 7 oro | 

plug ug provi two openi tuated 
diametrically te each other, one — to the 
branch 8 and app Fo ome Se The opening 13 is 
arranged ite the open corresponding to the branch 8. 
(Sealed “pete. 1905.) 

B. 


Talbot, Leeds, and L. M London. Gas- 
{1 Fig.) March 19, (Agha peer Pr to the present 
to combine with the general form of pro- 

ducer shell gratedescribed in Specification No. 12,440, of 1898, 

stirring-arms and central blast as described in 

No. 10,049, of 1900, and to provide separate blast inlets for the central 
and for the circular grate provided with regulating-valves, so 

the air, or mixture of air and steam, used for burning the 


6719. 
Producers. 





fuel in the producer is made to enter partly through the grate 





and partly through the central blast in such proportions a2 

be found useful to obtain the best quality of gas and the | 
yield of by-products. If desired, stirring-arms may be placed in 
the bell as well as in the main body of the ucer in order to 
obtain a uniform stirring and breaking up of any caked material, 
The construction indicated will be found particularly usefu! in con. 
nection with ammonia-recovery plants. The drawing represents 
in sectional elevation one form of a producer constructed in accord. 
ance with this invention. In the drawing, 1 is the lining of the 
producer, terminating at its lower end in the grate 2, while 3 ig 





(6719) §& 





the surrounding jacket dipping into the water-seal 4. The bell 5 
extends below the top of the lining 1, and is connected to a suit- 
able charging-chute 6. The stirring-arms 7 are carried on a hollow 
shaft 8 provided with water circulation through 9, and mounted 
as described in Specificaiion 10,049, of 1900. The air-blast inlet 
10 is branched and provided with valves 11, by which the amount 
of air passing through casing 3 to the grate-bars and that passing 
to the interior of the fuel through blast-box 12 can be regulated 
at will, depending upon the result desired. The gases generated 
rise up into casing 13, surrounding a part of bell 5, and pass out 
through discharge 14. (Sealed April 6, 1905.) 


PUMPS. 


27,304. C. Day and W. A. Dexter, Glasgow. Pumps. . 
(2 Figs.) December 15, 1904.—This invention relates to pumps 
working in connection with steam-condensers of either surface 
or jet type, and used for extracting water from the condensers, 
and it more ally applies where the air and water are 
extracted from the condenser by separate pumps. The object is 
to secure a more efficient extraction of the water from the con- 
denser. According to this invention the valve which controls 
the entrance of the water to the pump is arranged to be mechani 
cally operated. An uninterrupted e of water from the 
condenser to the pump is thus secured throughout each suction 
stroke of the pump and a minimum of resistance to the entrance 
of the water to the pump, and a maximum voluntary displace- 
ment is obtained. The valve is arranged to open immediately on 
commencement of the suction stroke, and to close immediately 
on the completion of this stroke ; no water can thus slip back 
past the valve, and the full quantity is discharged through the 
discharge port ; this discharge port may be controlled either by 
the same valve or by any other form of valve, as desired. Fig. 1 
shows a section of one form of pump having mechanically-operated 
slide-valve controlling both the inlet and the discharge of the 
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(27,300) 


water to and from the — Fig. 2 shows a section of one form 
of pump having mechanically-operated slide-valve controlling the 
inlet of the water to the pump, the discharge of the water from 
the pump ing place through ordinary voluntary opening valves, 
which are kept to their seats either by springs or otherwise, as 
considered desirable. Referring to Fig. 1, a is a shaft ope 
from some source of power and driving the pone? by means of 
the connecting-rod ¢ and -rod d ; ¢ is the ayunter in “a 
the piston b works; f are or passages leadia 
the p-cylinder ; A isa pipe whlch may be connected with the 
enser through which water is to be pumped; j is ® 
e leading the pipe A to the valve k, this valve being operated, 
fn the case shown, by means of an eccentric ind red. 
The valve works in a valve-chest 2; m is an opening through 
which the water is from the pump. Referring a = 
. 2, b is the pump-bucket, and d the driving it; < 18 one 
cylinder; f and g are the ports or leading into 
cylinder ; A is the pipe connected with the condenser: | @ 
passage connecting pipe with the valve k; / is \) ba 
chest; m is the opening h which the water from | e 
pump is discharged; n are 3 controlled dischary: -valves. 
( April 6, 19v5.) 
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FURTHER NOTE ON THE THEORY OF 
UNSYMMETRICAL MASONRY DAMS. 
By Professor W. C. Unwin, F.R.S. 

Since the publication of the previous note (see | 
page 513 ante), it has been pointed out to the 
author that in the treatment of the problem of a 
triangular dam by M. Levy, mentioned in the | 
Appendix to Mr. Atcherley’s paper, a triangular | 
distribution of shear on horizontal sections is | 
assumed. It is probable, therefore, that M. Levy | 
anticipated the author’s reasoning. However, as | 
the author’s conclusions were arrived at indepen- | 
dently, and possibly by a different method, it seems | 
worth while to pursue the matter further. 


TRIANGULAR Dam. 
It is proposed to examine poe oa | the stresses | 
in a triangular dam, by the method already given. | 
Let h be the height of the dam above the hori- | 
zontal section considered, the width of which is | 
mh. The up-stream face is supposed vertical, and | 
the water level with the top. As usual, a slice 
of the dam 1 ft. thick is considered. Let Q be the 
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horizontal at water pressure acting at a height h/3, 
and P the vertical weight of the dam acting at its 
mass centre. P and Qare taken in masonry units. 
Let c be the distance of the point at which the 
resultant of P and Q cuts the section A B (Fig. 1) 
from the centre of AB. Let 7 be the density of 
masonry relatively to water. Then 
h? 
27 
P=im x 
h m 
Pa (, m 2 ) = 
where 


eds <a 


Then, on the ordinary treatment, the bending 
moment at A B is 
M=Pc=}mk hi. 
\t « from B, the up-stream edge, the stress due 


to M is 
6k ( mh 
x . — , 
m2 2 ) 


which becomes + 2** at Aor B. The stress due 
m 
t» the thrust P at the centre of the section is h/2. 
Hence the resultant normal stress at x from Bis 
k . 6k mh 
po =o tne (#— "s") 
ion (4 . am Oke 
’ ™m m- 


The total normal stress on the length x from B is 


6k 6k 
a[ne(1 - ) + m2 r |, 
The weight of the dam above the same length x 


18 


2 
h2-* 





2m 
The total shear on a vertical section at x is equal 
to the resultant of the vertical forces to the right | 
of the section—that is, 
giha_s3khe poke het x? 
2 m m? 2m } 


{S49} 0574) | 





Putting h + 1 for h, the corresponding total shear 
on a vertical section extending to 1 ft. below AB 


is 
s = (= ~ha-2) (5 *+ 4) 
m m 


Hence the shear on 1 ft. of vertical section at x 
from B is 


8’-S=- “(s+ +). 
m 


This may be taken as very approximately the 
intensity of shearing stress on vertical sections at 
x. It must also be the intensity of shearing stress 
on the horizontal section at x, for shearing stresses 
must be equal on planes at right angles. The dis- 
tribution of shear is therefore represented by the 
ordinates of a triangle, the maximum intensity of 
shear at the point A being 


—mh ( 3k + 1). 
m 
h 
= ym’ 


The total shear on the section A B is 


1 One nn 

















| | 
— <2 
T wi 
ae 
|A \B 
r — 75 ry aes nw 
§ oY 
ee 
| go” 
& | io 
iY 
S| ow 
| | os 
| : Scale of Feet G Masonry Sates f Fore 
ne = 
L 5 aoe 


re + 4) eax 2 th 
m 27 


which is equal to’Q, as it should be. 

Now suppose an actual dam is taken 100 ft. high 
and 75 ft. wide at the section AB. Leth = 100; 
m = 3; y= 2. With these proportions the line of 
resistance for horizontal sections is within the middle 
third when the reservoir is full. Using the equa- 
tions above, the unit of force being the weight of 
a cubic foot of masonry,* 


Total water pressure = () = 2500 
» weight of dam =P . : 37 
k a her ts 
c - ite — : 9.723 
Normal stress at B ... 11.11 
a A... an 88.89 
Intensity of shearing stress at x 0.89 2 = 
” = B.. 0 
” ” A eee = 66.75 


Fig. 2 shows the dam drawn to scale. The line, 
the ordinates of which are the normal stresses on 
A B, is drawn with the end ordinates 88.89 at A 
and 11.11 at B. The line, the ordinates of which 
are the intensities of shear on A B, forms a triangle 
with the ordinate 66.75 at A. The total normal 
or shearing stress on any part of A Bis the area 
between that part and the line of normal stress 
or line of shearing stress. ‘The following quan- 
tities can now be measured or calculated :— 


* One masonry unit (if ~ = 2) = 124.8 1b. per square foot 





= 0.0658 ton per square foot, 
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Fig. 2 shows the line of resistance for horizontal 
sections ; the mass centres of the parts of the dam 
above each horizontal section are shown by the 
circles to the right. The weight of each part of the 
dam above a section, acting through its mass 
centre, combined with Q, gives a resultant cutting 
the section at a point on the line of resistance for 
horizontal sections. Next the figure shows the 
line of resistance for vertical sections. The circles 
on the left are points on the resultants of the 
upward reactions and the downward weights of the 
dam to the left of each vertical section. These are 
points on the directions of the vertical resultants 
8S. Combining these with the horizontal shears T, 
acting along A B, the resultants cut the vertical 
sections at points on the line of resistance for 
vertical sections. This line lies wholly within the 
middle third, and there is no tension on any ver- 
tical section. The total compressive stress on ver- 
tical sections at their lower edge is 


T (1 + **), 
y y 


being the stress due to the thrust T and bending 
moment Tz. 

Some of the results may now be given in tons 
per square foot, which will be more intelligible 
than the figures above in masonry units. 

The compressive stress on the section A B is 4.96 
tons per square foot at A and 0.62 ton at B. The 
greatest shear on A B at the down-stream toe is 
3.73 tons per square foot. The principal stresses— 
that is, the stresses on two planes at right angles on 
which the stress is wholly normal—are as follow :— 


Distance from 


ep Principal Stresses. 


Tons per Square Foot. 
0.36 


7 7.47 

60 6. 0.54 

50 5.63 0.65 

374 4.63 0.90 

25 3.73 1.13 

124 3.04 1.11 
0 2.79 0.62 


Near the up-stream toe the plane on which the 
greater principal stress acts is vertical ; near the 
down-stream toe it approaches the horizontal. 

The stresses are all compressive. On the water- 
face the compressive stress is at all points equal to 
the water pressure at the point. 

The triangular dam is a bizarre form not used in 
practice. It has been taken merely for simplicity. 
But the method described is equally applicable to 
any form of dam, with a little more trouble, if 
graphic methods are used. 

o doubt the pure elastician will rightly regard 
any theory of such a structure as a dam as only 
approximate. The problem is too complex for 
rigorous mathematical treatment. The question 
for the engineer is whether an approximation is 
good enough to serve as a guide. hat has been 
done above is to apply to the vertical sections of a 
dam the method hitherto accepted as applicable to 
horizontal sections. This has become possible by 
finding the distribution of shear and recognisin 
the necessary equality of shear on the vertical an 
horizontal sections at any given point. Mr. 
Atcherley reaches his different -esults by assuming 
the same distribution of normal stress as that 
given by the usual theory and then aggre a 
parabolic distribution of shear, which the author 
thinks to be inconsistent with the previous assump- 
tion. 

In a dam of ordinary form the distribution of 
shear will not be given by a triangle, as in the case 
above, but it can be determined by the same 
method. 

The section A B has not been assumed to be the 
base section of the dam where it is cemented to the 
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rock foundation. No mathematical method seems 

ssible for determining the stresses at the base. 
The sudden change of section, in passing from the 
dam to the rock, which extends indefinitely in depth 
and laterally, introduces conditions which must 
modify the stresses in sections near the base of the 
dam. Further, the rock will usually be of greater 
strength and rigidity than the masonry of the dam. 
Provided the resultant thrust at the base is well 
within the middle third, the author thinks that 
the action of the rock foundation must-diminish 
the variation of stress. It would seem likely that 
if the down-stream toe were spread so as to bring 
the resultant to the centre of the base, that any 
prejudicial action at the base would be minimised. 

The engineer has his own class of troubles in 
designing a dam. The masonry falls a good 
deal short of being the homogeneous elastic solid 
assumed in theory. Temperature stresses in such 
a structure no one has yet ventured to estimate. 
The factor of safety—or factor of ignorance—must 
necessarily in such a case be large. It probably 
really isso. Blocks of the sarge | would probably 
carry 1000 tons per square foot without crushing, or 
possibly more if the lateral support in the direction 
of the length of the dam is considered. But the 
greatest calculated stress does not exceed 10 or 15 
tons per square foot. 








INDICATOR INERTIA. 


Deductions from Engine Trials made by G. 8. Rose 
and G. Savory at Sibley College, U.S.A. 


Ir is, of course, generally recognised in testing 
high-speed engines that the inertia of indicator 
parts modifies the cards obtained, but the present 
may be an aspect not everywhere realised. 

The inertia of the pencil and piston produce 
waves up and down, while that of the drum draws 
out horizontally some parts of the card and com- 
presses others, and it is this latter effect that is here 
dealt with. 

Consider the conditions of the cylinder of an 
indicator fitted to a horizontal high-speed engine 
when the drum-spring is not particularly tight. 
During the first part of the outward stroke of the 
engine the indicator-string, overcoming the drum- 
spring. accelerates the drum ; as the engine-piston 
slows down, the drum is supposed to slow down cor- 
respondingly, the indicator-string being kept taut 
by the spring, which overcomes the tendency for the 
inertia of the drum to carry it on and loosen the 
string. On the return stroke the tendency is for 
the string to become loose, and this should be pre- 
vented by the drum-spring. What actually happens 
is this: when the quickest part of the outward 
stroke is reached, the string is, of course, taut ; as 
the piston slows, the drum, carried forward by its 
inertia, loosens the string, thus drawing out that 
part of the card, and, eventually retarded by its own 
spring, pulls the string tight again. On the return 
stroke the spring cannot overcome the inertia of 
the drum quickly enough to keep the string tight as 
the piston accelerates, so that the early part of the 
crank - card is compressed, and the latter part— 
during which the drum is travelling faster than the 
engine-piston, and the string is tightening—is 
extended. 

Absurdly bad examples are shown in Fig. 1, in 
which a, b, c, d is the expansion line, and d, e, a 
the exhaust and compression line of the low-pres- 
sure cylinder of a compound engine running with no 
load. (All the cards are from shaft-governed hori- 
zontal engines.) Cut-off occurs at b, and it will be 
noticed how much more the vertical waves are 
drawn out in head-end expansion line than in that 
of the crank end, the drum moving more slowly, as 
explained above, during the first part of the inward 
stroke than during the first part of the outward 
stroke. The compression dine in the head-end card is 
much more sloping than ‘n that of the crank end, 
showing that the drum was moving faster during the 
last part of the inward stroke than during that of the 
outward stroke. The fact is that in a bad case, such 
as this, the drum is, during the latter part of the 
outward, and during the whole of the inward, stroke, 
under the influence, not of the indicator-string, but 
of the drum-spring. This tends to retard the drum 
during the latter part of the outward, and to ac- 
celerate it during the latter part of the inward, 
stroke. 

Again, what an extraordinary distance before the 
end of the stroke the end of compression occurs. 
The piston has really nearly reached the end of its 





stroke by the point e, but in the head-end card the 
drum has not yet caught up the piston—the string 
is still loose—so that it runs out to a, while in the 
crank-end card the spring cannot stop the drum 
from overrunning the true end of its stroke. That 
it does actually overrun in this way is shown by 
comparing the lengths of these cards with those 
taken when the engine is running very slowly. The 
length in the latter case is 2.8in., while these 
cards measure 3.23 in. to 3.3 in. Notice how 
the distortion has made an enormous negative loop 
in the head-end card. Here the string is tightened 
at the end of the inward stroke, after compression 
is nearly over, and the drum remains there until 
pulled forward, thus distorting the relative position 
of the compression and expansion lines, while at 
the end of the outward stroke the string is not so 
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end compression than during crank-end, shown |,y 
the different slopes of the compression lines ; (3) ;.,, 
great a length of card—the proper length is 2.8 i), - 
(4) movement of drum at the time of passing dea i 
centre, greater at the inner centre than at the 
outer, since for the latter the spring is extended— 
shown by the drawn-out ends of the capis 
especially at the high-pressure end of the head-enad 
and the low-pressure end of the crank-end card. 

It is to be noticed that where there is a negative 
loop the tendency is for it to be greater in the 
head-end than in the crank-end card. 

Another examp!e, taken from a simple engine, is 
given in Fig. 4, while Fig. 5 is from a simple engine 
where only one indicator was used. ’ 

As a rule, where two indicators are used, ihe 
drum will not be adjusted so tightly as when there is 
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loose, and distortion is correspondingly less. The 
a cards, with tight drum springs, are shown in 

ig. 2. 

The main effects are better studied in the normal 
cards, Fig. 3, which are taken from the same 
tandem ——— engine with the tightest springs 
that could safely used with specially strong 
string ; only two indicators, either the low-pressure 
or the high-pressure, on one string, being used 
simultaneously. Thompson indicators were used 
throughout. The effects to be looked for are :— 
(1) more rapid movement during the first part of 
the head-end card than during that of the crank- 
end, shown by head-end high-pressure cut-off being 
41.5 per cent. of stroke, while crank-end is 39 per 
cent. (yet compression is earlier in head than in 
crank-end, indicating that this is not altogether, if 
at all, due to valve setting) ; also by cleaner crank- 
end cut-off ; (2) more rapid movement during head- 
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only one ; both indicators often work on one string, 
and when two strings are used, so that as far as 
their strength is concerned there is no reason for 
loosening the spring, the extra strain on the 
reducing motion is often a consideration when the 
speed is high. We may expect then, in a trial 
where only one indicator is used, to find less distor- 
tion, and this is actually the case. . 
There is, however, distortion here too. The 
length of card (Fig. 5) is 3.9 in., instead of 
3.75 in., as given when the engine was running 
very slowly ; in fact, was on the point of stopping 
under too great a load. Again, in Fig. 5 the rank 
cut-off is earlier than that at the head-end (and 
though this difference is exaggerated, yet it 'S 
proved tu exist by the cards taken at slow speed), 
due, of course, to the eccentric rod being »! the 
wrong length, yet the lead is apparently much 
greater at the crank than at the head-end. As 4 
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matter of fact, the valve was such that the Jead at 
either end of the cylinder was very small—probably 
there was none—and it is thought that the ap- 
parently good crank-end lead may be due to the 
overrunning of the drum. 

The reducing motion was throughout of the pen- 
dulum type, and any inaccuracy in it cannot, of 
course, account for a difference in the motion of the 
drum at the two ends of the stroke. 

It may be said that most of these points are of 
academic interest only, but there is one which cer- 
tainly is not, and that is the error in the value of 
mean effective pressure which is deduced when 
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inertia is much in evidence. In cards 3, taken as 
mentioned, with as tight drum-springs as the ar- 
rmngement allowed, two cards only being taken 
simultaneously, the lengths of the high-pressure 
cards are 6 per cent. greater than they should be ; 
and since the extra length goes largely towards form- 
ing parts such as the toe in the crank-end card, the 
area is not proportionally increased, and the appa- 
rent mean effective pressure is considerably reduced. 

It is thus important in high-speed engine trials 
that as few indicators, and those as light as pos- 
sible, be used, and that a test be made, turning 
the engine over by hand, to make sure by a trial of 
the true length of the card that the drum spring is 
tight enough. 








THE CONTINENTAL FIRE SERVICE. 


By Epwin O. Sacus, F.R.S. Ed., Architect. 
(Continued from page 563.) 
GERMANY. 

In Germany, where there has been such a 
marked evolution in municipal and industrial 
management, so has there also been a similar ox- 
traordinary development in fire-service organisation 
and equipment during the past fifteen years. How 
remarkable this development has been can really 
only be appreciated by those who knew the service 
intimately fifteen years ago, and compare it with the 
Service as it is to be found to-day. During the last 
fifteen years the service has risen from a mediocre 


position to one of the foremost in the world’s fire- 
protective organisation ; and although there can be 
no doubt that there still exist numerous defects, 
yet, taken all round, it has during the last decade 
and a half attained that high pinnacle from which 
1d 1S «Lie to serve in more ways than one as an 

ampie, 

Hox remarkable this evolution has been during 
& short period of years can, perhaps, be more 
easily .valised by some reference of a retrospective 
eeecter. When I first knew the Berlin Fire 
gale in 1890, this force had as its regular 
— ‘ut’ & unit comprising a somewhat old- 
ashior ed manual-engine, a water barrel, and a 
trap or brake for carrying men. The unit was 
mannc 1 by a superior officer, three foremen, and 
sa ; wenty men. Now the principle which 


as a basis for this unit was, of course, 


‘a correct one, for it showed that those in charge 
had already realised how essential it was for the 
| brigade attending in the earliest moments of a fire 
to be able to have its own water supply at hand 
without losing the seconds necessary for connect- 
ing up to the nearest hydrant. It also showed the 
importance that was already being attached to the 
question of a unit attending with a good strength 
of men. But fancy this cumbersome and antiquated 
‘*turn-out,”” with its small fire-fighting powers, 
in comparison with that of to-day, as it is to be 
found in most of the larger centres of Germany. 

In organisation—that is to say, in the careful 
and scientific distribution of the available forces, 
the rules laid down for attendance at fires, and the 
tactical, as distinct from mechanical, facilities for 
carrying on the work of fire-extinguishing when the 

fire was reached—Berlin, in the year 1890, was 
| probably unsurpassed. Already in those days the 
stations were most effectively distributed over the 
areas requiring protection, and every unit—i.e., 
every fire-station—had its superior officer, a man of 
either military - engineering or general technical 
training; each unit was made thoroughly acquainted 
with its own district ; and had detailed. plans as to 
hydrant positions, plans of special risks, such as 
public buildings, factories, and the like; and the 
co-operation of the units—the questions of responsi- 
bility in their handling, the extent of the turn-outs 
on given signals in certain varied strength—was all 
that could be desired. Their tactics, too, were un- 
rivalled for that time. It was here that the school was 
founded, in accordance with which an ofticer would 
quietly allow a roof to burn off and merely 
| wet the attic floor, just keeping the fire in hand, so 
| that he might not create too much water damage to 
the floors below. It was here that the systematic 
handling of cellar fires with smoke-helmets, fire- 
|suits, and ventilators was really initiated, and 
| afterwards brought to perfection. It was here that 
the necessity of having illuminating devices at a 
fire was properly recognised, and torches, &c., of 
the magnesium type, which were afterwards super- 
seded by electric light, were introduced. But as to 
the employment of modern mechanical appliances 
in 1890, the Berlin Brigade was behind the times. 
There was even at that time a prejudice against 
steam fire-engines in the brigade, and a few avail- 
able steam fire-engines, I believe eight in number, 
were distinctly unpopular. 

Practically all life-saving work was done solely 
with a hook-ladder and lines, and there was no long 
ladder that was rapidly workable. The nearest 
approach to the long ladder of to-day was one of a 
telescopic construction, where the pieces were 
added bit by bit, and the ladder practically built 
up, and hoisted with the aid of manual winding 
gear, which meant three or four minutes to reach 
70 ft. (see Figs. 45 and 46, pages 596 and 597). 
Yet, nevertheless, these elementary appliances, 
childish as they were, served as the foundation for 
the development of the fire-service equipment of 
to-day ; and, perhaps, by the thoroughness of the 
|underlying ideas led to the effective progress since 
| made. 

I make a point of presenting: herewith, as ex- 
planatory, small scale illustrations of my remarks 
regarding the Berlin Fire Brigade as I knew it in 
1890—these represent appliances (Figs. 47, 48, and 
49, page 596), which served to form the primary 
unit of equipment to the Berlin force of that day, 
and were to be found at all its fire-stations. Fig. 47 
shows the manual engine with levers fore and aft, 
the aitached hose-reel brought side on, and the 
hose-reel, that runs on its own wheels, attached 
behind. Hook-ladders were carried. 

The second appliance, Fig. 48, is the water-barrel, 
from which a large pipe was taken to the manual. 
Fig. 49 shows the trap which carried the primary 
complement of the men. It was well equipped 
with hook-ladders, and it will be seen that already 
in those days a smoke-helmet was carried on each 
unit ; there was also an ambulance stretcher and a 
considerable amount of small gear of the salvage 
and dangerous structure type, as well as a supply 
of spare hose. One sees in these three appliances 
the kernel of fire-service —— of to-day, 
crude, and of small effectiveness, but of most logical 
conception. 

Regarding the long ladder, Figs. 45 and 46, of 
which I think there were only two for the whole 
of Berlin, it comprised a metal turntable, upon 
which the lower section of the ladder was erected, 
and upon this the ladder sections were cumbrously 
attached and raised up by manual labour. 








From this stage, in its capital city in 1890, 
Germany has now arrived at the type of equipment 
of which characteristic examples are given in Figs. 
50, 51, and 52, e 597. Thus it will be observed 
that the unit of three appliances still exists ; but 
the transformation of this unit is simply astounding, 

In Bremen, from which these photographs are 
taken, for the unit of three vehicles, instead of 
being constituted of a manual and water-barrel or 
brake, now comprises a chemical engine, a steam 
fire-engine, and a modern 80-ft. long ladder. The 
chemical engine (Fig. 50) practically embodies the 
combined requirements of the manual, for here we 
have the tank of water ready for use, with, however, 
the additional advantage that the pressure is 
obtained by chemical aid, and not by manual 
labour. There is a fixed hose-reel that is workable 
in both directions, to the right and to the left. 
There is a wheeled hose-reel at the rear, which 
instead of being hauled is carried, and is easily 
unshipped. The principle of carrying hook-ladders 
is retained, but the latter are fitted in an eminently 
practical manner, and are rapidly detachable. The 
appliance, though forming part of the fighting unit, 
is, in fact, complete in itself and a most compre- 
hensive and valuable machine. 

The second vehicle (Fig. 51) is the steam fire- 
engine with large wheeled hose-reel attached—‘.e., 
hauled. It fulfils all the modern requirements for 
raising water rapidly and in good force. It is rear- 
stoked, and has expansion gear. In finish, though 
not yet quite up to our best English makes, it is 
eminently satisfactory. 

The long ladder (Fig. 52) is an implement 
with which windows or roofs 80 ft. above street- 
level can be reached with the greatest celerity. 
The appliance stands on a turntable, is cally 
movable, and ranks high among appliances of this 
kind, although, of course, recently superseded by 
the mechanically-raised long ladder, and by the 
combined mechanically -raised and self-propelled 
appliances, of which an illustration relating to the 
Cologne Fire Brigade is given in Fig. 53, on 
Plate I., published with the present issue. 

A unit of this kind is commanded by a superior 
officer, whilst each appliance has a foreman, . s0 
that with one superior officer, three forernen, three 
coachmen, one mechanic —i.e., an attendant on the 
steam fire-engine—and nine firemen, the brigade 
is not only able to put a well-equipped, but also a 
well-manned unit of strength and intellectual capa- 
city upon the scene, which should be sufficiently 
effective to deal with all ordinary cases. Two such 
units are simultaneously ‘‘ turned out” from dif- 
ferent stations to all ordinary ‘‘ calls” other than 
chimney fires ; and these two units are frequently 
supplemented by an additional trap from head- 
quarters, bringing a senior superior officer, as the 
utmost importance is attached to the intelligent 
handling of even the smallest of fires from the 
tactical point of view. 

But, however effective this unit may be, and 
however great the difference may be from the 
earlier unit, even this excellently-horsed unit can 
scarcely be said to compare with the up-to-date 
general effectiveness and economy of a self-pro- 

lled unit, of which we give another illustration in 
Fig. 54, on Plate I. Here, again, we have the 
three earlier appliances forming the unit ; but, 
again, the change in the gear is most remarkable. 
The manual and water-barrel are superseded by the 
electrically ceed yeni chemical engine. There 
is a self-propelled steam fire-engine in the unit, 
and there is an electrically self-propelled hook- 
ladder trap, which latter appliance will be esuper- 
seded by the self-propelled and mechanically-w8rked 
80-ft. long ladder, of which an illustration is given, 
or some similar —— 

The self-propelled unit (Fig. 54) with which we 
have to deal at present—i.¢., without 80-ft. long 
ladders—is stationed at Hanover, a typical German 
city of considerable importance. The unit is com- 
manded by a superior officer, has three foremen, 
a mechanic, and sixteen men; and it is worth noting 
that the foremen in this instance serve as chauffeurs 
—i.e., do away with the necessity of three men to 
serve as coachmen. Were it not, however, that 
a superior officer is attached to the unit, I should 
almost doubt if it is a matter of policy that the fore- 
man should have the driving of his appliances ; but 
as it is, and perhaps more particularly as this self- 
propelled unit is still of very recent date, it is quite 
as well that its running should also be in the hands 
of reliable men of good fire-service experience. 





This Hanover unit, with its superior officer, three 
J 
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foremen, and sixteen men—-making twenty of all| Exhibition of 1903, being accorded this distinction 
ranks—will, as I have said, be practically perfect | for the best mechanically-worked 80-ft. long ladder 
when the hook-ladder trap is superseded by an | available, which could, at the same time, be turned 
80-ft. self-propelled mechanically - worked long | and worked in a road 20 ft. wide. There were several 
ladder. Given that appliance, one might say that | appliances under consideration in the competition 
nothing more effective could at present be put into|in question, one being the pneumatic appliance 
the fire service ; and as twosuch units would attend | imported from Germany’ by the Vienna Fire 
each call (other than chimney fires), no fire ought | Brigade, and illustrated in Pigs. 17 and 18 in the 
to be able to get sway, if fairly rapid intimation of | article of January 27 last ; an appliance which has 
the fire were given. since been materially improved upon. Of course; 

A similar mechanically - raised self - propelled | the pneumatically-worked 80-ft. ladders rank with 
appliance to Fig. 53, Plate I., in which the self-| those worked with CO,, as far as the character of the 
propelling gear was electrical, and the raising gear| appliance is concerned. Frankfort, for instance, 
obtained its power by the aid of carboys of CO,,| utilises them extensively. At all events, prior to 
was on view at the International Fire Exhibition at | discussing the organisation of the fire service of 
Earl’s Court of 1903 ; and although at that time it |\Germany and the equipment of the brigades, I hold 
was still somewhat imperfect, particularly as far as| that nothing can better illustrate the remarkable 
the self-propelled part was concerned, it has now | evolution of the fire service'in that country than 
been very much improved upon, and I believe has|the presentation of the small photographs of the 
been introduced into practical service. The inter-| Berlin Royal Police Fire Brigade equipment as it 
mediate appliance—i.e.,-the one that ranks between | was when I served with it in 1891, and the up-to- 
a horsed hand-worked 80-ft. long ladder of the/|date appliances of Hanover, Bremen, and Cologne, 
Bremen Brigade, and the benzine self-propelled | illustrated in this article, all of which I made a 
mechanically-raised appliance illustrated in Fig. 53 point of seeing in actual operation during the past 

is the horsed appliance equipped with mechanical | year. 
raising gear worked with the aid of CO,. There| What applies to the fire-fighting gear applies 
are three or four makes of this type of appliance on | equally to other departments-of fire-serviee equip- 
the German market, all of high efficiency and excel- | ment. Thus, in 1890 Berlin and many other German 
lent finish. One of them received a gold medal, cities still used the crudest form of dial or Morse 
of the Society of Arts at the International Fire | telegraphy for intercommunication; and the fire- 
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call points were of an elementary kind ; although 
the principle of having many call-points, and making 
them easily available, had been fully realised. 
How this department of the fire service has been 
developed can be understood if I mention that 
at the Hanover central fire station American ap- 
pliances of the latest type have been introduced 
throughout. Further, a call-point erected in 
Berlin is illustrated in Fig. 55, page 597, as 
showing how a distinctive and illuminated siga 
has been provided without its being in any way an 
eyesore; in fact, quite the reverse. All this 
speaks of progress and forethought. 

But if any instance nearer home be required to 
indicate the evolution inGerman fire-service matters, 
I would point to the collective exhibit Germany 
sent to the Earl’s Court International Fire Exhibi- 
tion of 1903. This exhibit, besides demonstrating 
fur the first time in this country the strides made 
by the service in question, stood as an example of 
the co operation of a profession and a trade to 
attain possible perfection. This exhibit, embracing 
the historical, the municipal, and the industrial 
side of the German fire service, was arranged by a 
representative committee of fire-brigade officers, 
headed by Chiefs Giersberg (since deceased), West- 
= and Dittmann, of Berlin, Hamburg, 

remen, and leading manufacturers, interspersed 
with some surveyors, an engineer, and a well- 
known historian. The traders, I believe, pooled 
their expenses, paying a rate per square yard 
occupied into a mutual fund. The tire-brigade 
chiefs allotted the makers their space in the 
section, and so arranged matters that small and 
large firms had their due alike of mutual co- 
operation. The Berlin Fire-Brigade exhibits at 
Earl’s Court were particularly hamnnd with 
a fine set of models of the old units in the fore- 
ground. But it is not the detail of any one 
exhibit or group of exhibits I would point to, but 
to the ensemble and the manner in which the 
German work was fittingly demonstrated in London, 
within easy reach of all whom such matters may 
concern. This evolution, I would here add, is due to 
workers of the first order, whom I think I should 
name, 

Primarily it is due to the chief officers of the pro- 
fessional brigades of Berlin, Hamburg, and Bremen ; 
to Messrs. Westphalen, Dittman, and Reichel ;* 
next to the volunteer service organisers, Messrs. 
Schulze and Jung, of the Bavarian Association ; 
and lastly, to the principal manufacturers, who, 
in this great first-service development seized their 
age and did great service on the mechanical 
side. In other words, the evolution is the outcome 
of the joint work of men partly professional 
officers, partly enthusiastic amateurs, and partly 
the heads of enterprising industrial firms, who have 
deserved well of their country, and, as a matter of 
fact, of the world’s fire service generally. 


Tue German NationaL Fire Service. 


In discussing the German fire service, it would, 
in the first place, be well to remember that the 
German Empire comprises a confederate league of 
numerous kingdoms, principalities, and Hanse 
cities, all of whom pride themselves on their tradi- 
tions, and, what is more important in this case, 
pride themselves on the development of their 
respective fire-brigade organisations. We thus in 
reality have to deal with a number of fire services 
belonging to different States, which services had 
their own history, development, and individuality 
until the formation of the German En:pire in 1871. 
After that event the independent management, it 
is true, was duly maintained, but also a general 
assimilation took place, and much of the indivi- 
duality has been 20 Fire-brigade matters, with 
the exception of such instances as relate to inter- 
national exhibitions and congresses, are officially 
dealt with as matters appertaining to the individual 
States, and not to the Empire as a whole ; so that 
the Imperial Government, as such, can only be said 
to be in touch with fire-service matters on rare 
occasions. On the other hand, the fire services of 
the various States are in very close touch with their 
respective Governments, more closely, in fact, than 
in any other part of Europe, and this is more par- 
ticularly the case in Prussia and Bavaria. 

The control of the German fire service is there- 
fore not, as one would have expected, concentrated 
in the Imperial Government Department, but 








* Chief Officer Reichel has since been transferred from 
Hanover to the command of the Berlin Brigade. 





simply, as is the case in Austria, in an Imperial 


Fire-Service Union. This union takes the place’ 
lelects its own officer. In the paid brigades tii 


of a fire-brigade board, which was formerly repre- 
sentative, not only of the German, but of several 
Austrian —-i.e., German - speaking — fire - service 
associations. ‘This union is the strongest union 
in the world. It is well organised, and does an 
enormous amount of useful work, and though it 
does not represent the entire German service, 
inasmuch as none of the North German professional 
brigades belongs to it, it represents approximately 
1,500,000 firemen. There are, of course, a number 
of professional firemen outside the union, but 
their number is scarcely 2 per cent. of the figure 
named. The professional firemen belonging to 
brigades not included in the union have no centre, 
but the society named serves as a centre for their 
officers, as also for the professional officers of many 
brigades affiliated to the union. The society covers 
the German Empire, as far as professional officers 
are concerned, irrespective of membership or non- 
membership in the union, The German Empire 
consists of twenty-six States, which had a total 
population of 56,367,000 in the year 1900. The 
question of race and language does not play the 
important réle it does in Austria, excepting, per- 
haps, in the Polish Province and in Alsace- 
Lorraine. There are thirty-three large towns with 
over 100,000 inhabitants, and of these twenty-two 
are in Prussia, three in Saxony, and two in Bavaria. 

It is, of course, impossible for me to deal with 
each individual German State, therefore I will limit 
myself to speaking of Germany generally, and its 
Imperial Fire-Service Union; and, further, or at 
most, I will speak of the Prussian, Bavarian, and 
Saxon services, which constitute the leading factors 
of the German fire-fighting forces. Each German 
state, it must, however, be clearly understood, has 
its own service ; anda Hanse city like Hamburg, 
besides having its professional brigade, has its State 
fire service of country voluntcer brigades, who act 
in the rural districts of the Hanseatic territory. 
Dealing generally with Germany, it may be said 
that in all its States the fire service is in the 
first instance based on the recognised principle 
of obligatory fire service for men between 18 and 
55 years of age, who are not doing military duty 
The professional brigades and the volunteer bri- 
gades are simply looked upon as affording relief 
against this general obligation of every able-bodied 
citizen to assist on fire brigade duty in case of 
need. Thus the fire service is regarded as a 
necessary one; in fact, almost as much so as 
military service ; and any lack of provision against 
the possibility of fire, even in a rural district, is 
looked upon as an impossibility. Further, the fire 
service throughout the States of Germany is con- 
sidered an economic necessity. There is no sensa- 
tionalism, and very little show, and fire-service 
matters are looked upon mainly in the light of a 
business question. This view of the matter natu- 
rally very greatly influences all questions of organi- 
sation, equipment, and development of the service. 

Speaking generally, one discriminates clearly 
between the obligatory brigades, professional bri- 
gades, and volunteer brigades. A part-paid service 
can scarcely be said to exist, although there are 
some few retained brigades of municipal servants 
who get extra pay for fire-brigade work. The 
volunteer service is absolutely voluntary, with the 
one exception that a man having joined the volun- 
teer forces, has to bind himself to do duty for a 
certain number of years, and cannot leave the 
force he has once joined at short notice. There is 
one special feature, however, in the German fire 
service, and that is a tendency to create reserves 
for the fire brigade. Where there is a professional 
brigade, one frequently finds that all municipal 
servants, such as scavengers, paviors, &c., are 
bound to render service when called upon for fire- 
brigade purposes, and in some cases these reserves 
undergo regular training and become a very valu- 
able fire-fighting force, although not ranked among 
the fire-brigade organisations. Another feature 
in Germany is that there is a considerable ten- 
dency to create professional fire brigades in cities 
the population of which scarcely allows for their 
economic management. But in such cases these 
professional brigades are accorded some additional 
municipal duty, such as that of watchmen ; or the 
men are taken from special trades and utilised in 
the municipal workshops. In the obligatory bri- 
gades, which comprise men selected or balloted 
for, the command of the force is put into the 
hands of a representative of the leading local rural 





or municipal head—either the district chairman 
or mayor. In the volunteer brigades, the briga:!c 


officers are generally appointed by the council «i 
the municipality to which they belong. The powes 
of a chief officer of a brigade are clearly define: 
and very comprehensive, no matter what the 
status of the brigade—i e., whether professional or 
volunteer. 

There is, however, one institution in Germany 
which I do not believe is known elsewhere, 
and which materially facilitates the work of a 
fire chief. This is, that immediate’y upon the 
occurrence of a fire, a kind of Special Commission 
is, ipso facto, created, comprising the local mayor 
or chairman of the district council, or his deputy, 
the local police chief, no matter what his rank, and 
the senior local fire-brigade officer, no matter what 
his rank. This commission of three is fully em- 
powered to adopt drastic measures in the interests 
of public life and property should its members think 
fit; and it has certain legal powers which obviate 
many of the questions of right which occur in other 
countries. The commission is fully entitled to blow 
up or pull down houses, commandeer able-bodied 
men, horses, food, and the like, or, in other words, 
to represent for the time being the inhabitants and 
the Government for the common weal. The rights 
of the individual brigades are generally clearly 
defined by law, their power to enter into adjoining 
premises, &c.; but where the rights are not suffi- 
ciently far-reaching to meet a great emergency, 
the Commission comes into force, and its powers 
are practically autocratic. 

Regarding the financial aspect of the fire service 
in the German States, it is the compulsory duty 
of a municipality or rural district to find the neces- 
sary moneys; but in many States these munici- 
palities or rural districts have the benefit of re- 
ceiving very ample pecuniary contributions, finan- 
cial assistance, or credit from the provincial or 
national mutual fire-insurance societies, or from 
funds created by the taxation of private insurance 
companies. Thus the Mutual Fire-Insurance Fund 
of Bavaria contributes 7 per cent. of its gross 
income towards the general purposes of the fire 
service, as well as to disabled firemen’s widows, 
and orphans’ funds ; whilst the private insurance 
companies are taxed to the extent of 3 per cent. on 
their premiums for similar purposes, the whole of 
this insurance taxation and the question of contri- 
butions to the ‘fire service being under the control 
of the Minister of the Interior of the Bavarian 
Kingdom. 

The history of the German fire service may be 
practically said to date from 1851. The first 
meeting of German fire brigades took place in 
Wiirtemberg in 1853, and the term ‘‘ German” 
meant German-speaking, and included Austrians, 
who no longer belong to the German Empire. At 
the present moment the 26 States of Germany 
have altogether 32 State and provincial fire-brigade 
associations, there being several of the latter in 
Prussia. There is also a society of professional 
fire-brigade officers of considerable strength. Thus 
the evolution of the fire service of Germany from 
the first few brigades it had in 1851 to its present 
position has been probably one of the most won- 
derful developments of the kind. 


(To be continued.) 
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THE spirit of co-operation which impressed \)00 

the Diisseldorf Exhibition of 1902 its unequ*'led 

character of superiority has given us also this 
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superb collective work on the development 
of coal-mining in the coal-fields of the Lower Khine 
and Westphalia. We see how the collieries were 
opened and developed during the second half of the 
ai neteenth century and the first years of this century, 
and how they are managed, worked, and ventilated, 
often under difficult conditions. Thanks to the far- 
sighted policy of the above-mentioned associations 
of colliery - owners, manufacturers, officials, and 
others concerned in coal-mining, who recognise that 
their private interests are best promoted by making 
knowledge and experience common property, the 
work possesses all the advantages and the reliability 
of an exhaustive official report on the state of an 
industry. In one respect it is preferable to an 
official report ; for names and places are stated 
even in cases where failures and mistakes are 
admitted, while blue-books rarely make identifica- 
tion possible. 

The conception of the scheme goes back to the 
years of the deep depression from which German 
industry is now recovering. The original plan 
promised seven volumes. As now settled, the 
Sammelwerk, as it is called, will consist of twelve 
volumes, which will be supplied to subscribers on 
the same terms that were fixed in the first instance. 
Nine volumes have appeared since 1902. The 
economical side is dealt with in the last three 
volumes, but we have already in the other volumes 
many tables and summaries on comparatives costs 
and efficiencies. Paper, type—Roman, we should 
mention—the general outfit, the unusually large 
number of text figures, plates, and maps, are all that 
can be desired, save in one respect. Dimensions 
are not marked on the diagrams, nor are scales 
given; and though we have plenty of tables of 
dimensions, and everywhere the fullest information 
on this point, this omission is striking in an other- 
wise splendid publication. The authors of the 
different sections are not named on the title-pages, 
nor in the tables of contents ; their names are 
given under the headings, however. An editor-in- 
chief is not mentioned. A list of the literature 
generally opens a new section, and the references 
are abundant; but so far no index supplements 
the tables of contents. We will briefly review the 
contents of the nine volumes which we have, so far, 
received. 

In Vol. I. Mr. Cremer and Mr. Hans Mentzel 
deal with the geology of the district, and Mr. Lenz 
with surveying. The carboniferous strata of the 


unique, 


Ruhr basin are embedded in the Devonian, and the. 


coal-fields of Aachen, further west, and of Osna- 
briick and other spots further east, probably belong 
to the same stratifications. The Ruhr basin proper 
has no natural border in the north, except that the 
seams dip lower and lower. The identification of 
the seams at various spots is, owing to the many 
faults and foldings, by no means certain, although 
the chief strata are well characterised petrographic- 
ally and paleontologically. The number and 
thickness of the seams in the four main groups 
are distinguished as :—Meager (non-flaming) coal, 
10 seams, together 9 metres in thickness; fat 
(caking) coal, about 30 seams, on average 0.95 
metre in thickness ; gas coal, 10 seams, together 
8 metres ; flame and cannel coal, 25 seams, together 
22 metres in thickness. Water, both fresh and 
salt, is, unfortunately, abundant ; recent borings 
show that the many, often effervescent, brine 
springs come from salt deposit in the Zechstein. 
Quicksands are also far too common ; the researches 
of Graeff (1901) prove that the quicksands do not 
shrink in volume when deprived of their water. 
Special chapters discuss the composition of the coal 
gases, the minerals found, the faults, &. The 
list of the literature on the geology and mineralogy 
of the district covers 22 pages ; it begins with the 
year 1806. 

In Vol. IT. Mr, Trainer and Mr. Wolff explain the 
principles of laying out mines, more particularly the 
methods adopted since 1737, the concessions, and 
the disposition and number of the shafts and of 
levels. ‘The introduction of scientific methods of 
laying out and exploiting, though involving heavy 
initial expense, has restored rosperity to many a 
struggling colliery. The tote output of the Ruhr 
; in has ‘nereased from 14 million tons of coal in 

850 to 6° million tons in 1900, while the number 


of collicrics has decreased from 198 to 172. The 
— ) output of any individual mine was about 


P US in 1854; the winding plant of the 
rosper It. Colliery brought up 969,120 tons of 
cbal in ‘900. The extension of the collieries, 
occasionally got underneath one another, and 


.| Pattberg’s—the percussive drill—which, also intro- 


particularly the change of the agricultural into a 
busy, densely-populated industrial district, forced 
the miners to pack the levels ; this was done at first 
with the waste rock met underground, then also with 
spoil from the tip-banks, which are disappearing 
again, with town refuse (Shamrock III. and IV.), 
and with blast-furnace slag (Deutcher - Kaiser). 
About 40,000 wagon-loads of *‘ foreign” waste were 
sent down as early as 1898. Particulars about 
these features are included in the thirty pages 
of statistical tables on the collieries. There is 
now no colliery which does not resort to pack- 
ing, which is, to a certain extent, compulsory. 
Ten chief methods of working are explained 
by a very large number of plans and diagiams. 
The roofs are supported with timber—pine, oak, 
and also beech; impregnation of the pine wood 
is not particularly recommended ; oak bricks have 
proved very strong at Dahlbusch. Iron rings, 
somewhat triangular in shape, built up of rails or 
L-irons, and provided with an outside packing of 
round pit timber, have recently come into some 
favour again in faulty ground (Prosper Colliery). 

In Vol. III. Mr. Schulz-Briesen deals briefly 
with adit levels; and Mr. L. Hoffmann then gives 
a masterly essay on shafts. From the table 
of data of the 478 main shafts, excluding small 
travelling and air-shafts, which were in service in 
1900, we see that in the deepest working—the 
Monopol—the coal is reached at a depth of 453 
metres, and the total shaft depth is 774 metres 
(2540 ft.). Some of these collieries have been 
worked for unknown periods; the increase in the 
number of shafts from 1885 to 1899 is 67 per 
cent. ; the total output rose in those fourteen 
years from 29 million tons to 54.64 million tons. 
Of the shafts, 279 serve exclusively for winding, 
109 for ventilating, and 4 are exclusively travel- 
ling shafts; 39 are inclined, 19 broken. The 
average cross-section would, if all the shafts were 
round, give a diameter of 4.2 metres (14? ft.) ;| 
the maximum diameter is 6.59 metres ; the greatest 
dimensions of the 189 square shafts are 5 by 7 
metres (16 ft. 5 in. by 23 ft. nearly). Simul- 
taneous shaft-sinking and brick-lining is still carried 
on occasionally under stress of time. Having de- 


will claim particular attention. The Poetsch freez- 
ing system has only within the last few years found 
application in the Ruhr basin. 

In the first part of Vol. IV. Mr. Wolff describes 
coal-drills and cutters, the hand-drills of Wolters, 
Korfmann, Thomas, Heise, and Elliot, the com- 
pressed-air machines of Sachs, and the more recent 
machines of B. Meyer, Fréhlich and Jaeger, the 
Humboldt Gesellschaft, and the Duisburger Ma- 
schinenfabrik, &c. Of electric drills, only those of 
Siemens and Halske and of the Union Gesellschaft 
seem to be used; of coal-cutters, the types of 
Garforth, Ingersoll, Sergeant Drill Company, Eisen- 
beis, Frohlich and Kliippel are applied. 

The second part is devoted to drainage, with 
which the Ruhr colliers have much more trouble 
than those in the Saar district and in England. In 
1899, 322.5 cubic metres (about 71,000 gallons) of 
water had to be pumped per minute—a sixth of the 
water carried by the River Ruhr into the Rhine. 
Attempts to establish a direct connection between 
the rainfall and the mine water to be drained have 
failed. The ratio: bulk of coal gained to water 
raised was 1: 4.43 in 1885 and 1:3.08 in 1899. 
The quantity of water is very variable ; it was esti- 
mated about twenty years ago that one-third of the 
actual er ge plant of that time could have 
managed all the water, and a common pumping 
plant for the whole coal-field was seriously discussed. 
At present 424 pumping engines are at work, com- 
prising 153 engines with fly-wheels (taking 42 per 
cent. of all the water) and 72 without flywheels 
under ground ; 49 indirect single-acting machines 
and 40 direct double-acting Woolf engines above 
ground ; 23 hydraulic and 14 electric pumping 
plants. Mr. W. Miiller explains the general features 
and hydraulic pumps of Herbst, Kaselowsky-Pratt, 
Haniel and Lueg; Mr. Stach, the steam plant; 
Mr. Baum, the electric pumps of the Allgemeine 
Elektr.-Ges., the Lahmeyer Company, Schuckert, 
and Siemens; a comparative table on efticiencies 
and costs concerns ten steam plants, one hydraulic, 
and one electric pumping plant. On the whole, the 
preference for steam pumps appears to be justified ; 
one indirect-acting engine has been at work since 
1245. A Fernis ring-valve is much in favour for 





scribed shaft-sinking by hand and boring through 
hard rock, the author comes to the general features 
of the Kind-Chaudron method, which he then ex- | 
emplifies by numerous cases. Of still greater | 
interest is the section on shaft-sinking through | 
loose, water-bearing rock with the aid of wedging | 
cribs, rings fitted together of segments, which were 
originally built in wood with an iron shoe, and 
afterwards altogether in iron. On this ring-wedge 
are placed tubbings, and the whole is forced 
down by loading, by levers, screws, hydraulic pres- 
sure, by creating upward water currents on the 
outside of the tubbings, and other means. This 
laborious method, which is seldom practised in the 
United Kingdom, had to be resorted to in 178 
cases, the greatest depth of rock thus cut through 
being, by a peculiar coincidence, 178 metres 
(584 ft.). Lead used to be applied as packing in 
the cribs and tubbings, but = profitably been 
replaced by asbestos. The water is raised by 
bucket-chains, pumps, pulsometers—of which the 
author has a rather poor opinion—€c., or forced 
back pneumatically, or the operations are carried 
out under water. Cylinders of wrought iron have 
only been used in three instances. In order to 
impart greater strength to the shafts, Haniel and 
Lueg have, in the Rheinpreussen Shafts 1V. and 
V., in 1901, adopted the Pattberg compound sys- 
tem, consisting of an outer ring of tubbing and 
an inner ring of brickwork. As this method 
diminishes the available shaft diameter, the author 
has more belief in another invention of Director 


duced in 1901, has proved a mest remarkably efficient 
tool in loose rock as well as in beds of ipiigiemanete. 
The tool forms a huge square frame weighing 9 or 
12 tons, about 8 metres high, and as wide, whose 
obtuse angled base is set with chisel-teeth through 
which water is forced, or with a continuous cutting 
edge; the frame is rocked, and two mammoth 
pumps raise the spoil. Other drills and boring im- 
dlements, grabbers, &c., are, of course, described. 
Netciueie also are the chapters on straightening 
andrepairing tubbing cylinders and shafts in general, 
and the whole procedure is well elucidated by a 
large number of detailed examples, among which 
the most difficult sinking of the shaft Rhein- 


| fullest consideration. 





preussen I., from whose varied and unfortunate 








experience the whole district profited considerably, 





| workings, but never on taking check samples ater 





underground pumps. Riedler express pumps, the 
Bergmann, and the Ehrhardt and Sehmer pumps 
have only recently been installed. The volume is 
quite as excellent as the others. 

The whole of Vol. V.—Haulage and Winding—is 
written by Mr. Wilh. Miiller, with the exception 
of the sections by Mr. Oldenburger on the motors, 
the primary winding engines, their gearing speeds, 
brakes, safety appliances, &c. Everything worth 
mentioning about actual practice will be found in 
these 516 pages: haulage up the shaft, below, on 
the surface, with putters and horses, trucks, cages, 
chain conveyors, aerial ropeways, accumulator loco 
motives ; and the trucks and ropes themselves, 
signalling apparatus, and safety catches receive the 
Of the latter, the La Fon- 
taine, White and Grant, Lensing, Gerlach, and 
Boémcke, Hohmann, Hypernie, and Miinzner are 
most in use. Aerial ropeways with suspended 
buckets (Bleichert and Pohlig systems) enjoy 
considerable favour. The Neugliick Colliery 
ropeway cost originally 84 marks per metre, and 
the working expenses, including wages, power, 
interest, and depreciation, amount to nearly 
244. per ton. The ropeways of the Marianne- 

asenwinkel Colliery have a length of 2350 
metres (14 miles). Coal and coke are taken from 
the pit and from the coke-ovens to the railway 
and across the river, and 66 tons of coal and 
30 tons of coke can be transported ) og hour in 
buckets taking half a ton of coal. f chain and 
rope conveyors the Hasenclever, Humboldt, and 
Jorissen systems seem to be most popular. 

Vol. VI.—Ventilation—opens with chapters by 
Mr. Broockmann and Mr. Kethe on the air in mines, 
the gases which it may contain, their detection and 
physiological action. Bibliographic references in 
these sections are comparatively scanty. Mr. 
Broockmann exercises a severe but sound criticism. 
Authorities differ hopelessly about the percentage 
of carbon dioxide which may be borne, he points 
out. The mere explosion of methane does not yield 
carbon monoxide ; but as the monoxide is always 

roduced where we have carbon dioxide and glow- 
ing carbon, the point has no practical importance. 
Though rejecting Gautier’s estimate of the normal 
percentage of hydrogen in the atmosphere, he 
states that he has repeatedly found hydrogen in 
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on; and he believes that the hydrogen, which | 
increases the probability of explosions, is often | 
of intestinal origin. Reference is several times 
made to the laboratory at Bochum, where some 
5000 air analyses are conducted every year’; 
but we have not noticed any particulars on this 
laboratory, and it is sometimes difficult to find 
things in these volumes. Gas - analysing ap- 
paratus and methane detectors are, for instance, 
described, but not eveh mentioned in the table of 
contents. There are fourteen pages of tables on 
the composition of air in mines, and many tables | 
on explosions. In 1880 the accidents due to ex- 
plosions made up 20 per cent. of all the accidents, 
in 1900 only 12 per cent. A connection between | 
explosions and low barometer cannot be proved. 

fr. Kethe deals with the temperature of the air 
in collieries. 

Ventilation, we see from the sections by Mr. 
Baum and Mr. Stein, left much to be desired in the 
Westphalian collieries up till 1881, when a com- 
mission, taking up the work of 1862, once more 
investigated the whole subject; and it did not 
rapidly improve afterwards, In the worst case of | 
1862 just half of the air drawn in really got to the | 
workings. The regulations of 1887 prescribed a 
minimum air supply per man and per horse ; later 
oa the minimum per man was increased, but horses 
were not especially menvioned ; since 1902 at least 
3 cubic metres (106 cubic feet) of fresh air must be 
supplied per head—iman or horse—per minute. In 
most cases this minimum is far exceeded; the 
Hibernia, which has taken the lead in all these 
matters, supplied in 1900 10.18 cubic metres (360 
cubic feet), and seven other collieries provided 
more than 8 cubic metres. The authors discuss 
the anemometers and Pitot tubes used in measur- | 
ing the air currents (the Ochwadt depression gauge | 
being a favourite apparatus), the influence of the 
natural draught, and the correctness of the pro-' 
portionality law (v?/h) at some length, referring also 
to the researches carried out in England. They then | 
proceed to machinery. About 1880 Guibal fans 
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undoubtedly predominated. Since then the high- 
speed Pelzer, Capell, and, since 1894, the Rateau 
fans have decidedly come to the front, besides the 
Kley, Geisler, Mortier, and Winter fans. Of a 
total of 316 fans used in 1900, comprising 106 
Capell fans, 57 Pelzer, 44 Rateau, 104 are counted 
as reserve. All these fans are described in detail in 
a thoroughly practical manner, after which their 
power-engines and the erection of the plant are 
discussed. Mr. Stein then proceeds to the design 
and distribution of the air-shafts and ducts, to 
which subjects a hundred pages are devoted. Com- 
bined intake and exhaust-shafts are disappearing. 
The volume concludes with chapters on special 
local ventilation by means of injection apparatus 
(K6rting), turbines and Pelton wheels (Pelzer, 
Dingler, Dinnendahl, Frélich and Kliippel) driven 
by air or water under pressure, and with comments 
on the control of the ventilation plant. 

It is, perhaps, well that the three volumes on 
the economical development were not the first pub- 
lished. Not that these volumes were not carefully 
prepared ; but the strings of names and statutes 
might have had a deterrent effect. Many of the 
elaborate particulars have too local and too special 
an interest to appeal to the general public, and the 
three volumes impress the reader rather as a prepa 
ratory compilation than as a final publication on the 
economical development of the coal industry of the 
Ruhr basin. The various chapters of the three 
volumes are all by the same author— Bergassessor 
Kreutz; we have already mentioned that one has 
to look under the heading of each chapter for the 
name of its author. In Vol. X. the author 
deals with general administration and Govern- 
ment supervision, and then passes on » 
problems, the facilities of roads, rivers, canals, an , 
railways, the length of railway lines in suc: — 
years, the freight rates on all these rout: S 
products of various collieries, different grad oa 
coke, briquettes, &c., and their prices since 159”, 
and, finally, to the colliery owners and compan 
Vol. XI. is entirely devoted to commercial anc «ther 
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combinations among the colliery owners and gives 
very full details of the respective negotiations and 
statutes. A great many associations existed at dif- 
ferent periods. Of the three chief combinations 
named in the title of the work, the Berggewerk- 
schaftkasse is the oldest. It is a common fund for 


the benefit of general supervision, into which cer- 
tain clues, apart from royalties, used to flow in the 
olden times, before the Napoleonic wars, when quite 
a number of potentates exercised sovereign rights 
in the Ruhr basin. Since 1815 the territory has 
all been Prussian ; the author confines himself to 
vo resulations which have been in force since 
v0 


The Verein fiir Bergbauliche Interessen im 


Oberbergamtsbezirk Dortmund was Jounded 


in 


1858 ; i has its seat in Essen, and the present 
manaver is Bergmeister Engel. Some of the coal- 
fields |clong to the Oberbergamt Bonn, and they, 
of course, also receive due attention. Reduction 
of the :ailway freight rates has been one of the 
chief aims of the Verein, which is also among 
=. foremost advocates of the Rhine-Elbe Canal 

roject. . 

A Westphalian coal export association was esta- 
blish ‘(in 1877, and twenty-six different conven- 
tions, a ming at regulating the production and the 
sale of colliery products, have enjoyed longer or 
short: r periods of existence since that time. The 
= ions of the production conventions and of 

> lat 


' later price and common sale conventions were 
a evaded ; syndicates were therefore formed. 
he Rheinisch-Westfilische Kohlen-Syndicat, the 
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most powerful of the trusts, was founded in 1892, 
and the new agreement of 1903 will expire in 1915. 
In the third volume of this series, Vol. XIL., 
we come, after two chapters on the development of 
banking and of metallurgy in this district, to the 
condition of the miners, and the relations between 
masters and men. The author complains that the 
miners are not settlers; but his own statistics 
prove that by far the greater bulk of the compensa- 
tions paid remained in the district, though certain 
sums went to all parts of the empire—notably, to 
the homes of the Polish miners in the Eastern 
Provinces. The coal industry gave employment in 
1850 to about 13,000 men, in 1868 to 50,000 men, in 
1884 to 100,000 men, and in 1903 to 256,000 men. 
The annual wages averaged about 800 marks (or 
shillings) in 1877, rose steadily to 1080s. in 1891, 
went down to 950s. in 1898, rose again—slowly at 
first, then more rapidly—to 1320s. in 1900, fell 
again to 1140s. in 1902, and rose once more during 
1903 to 1200 marks. Three classes of miners are 
distinguished in these general statistics, and the 
skilled hands have profited more from the rises 
than the ordinary labourers. In the maximum- 
wage period of 1900 the skilled hands earned nearly 
1600 marks a year, the labourers not quite 1100 
marks. The number of fatal accidents has fluc- 
tuated since 1850 between 1 per 1000 and 4.4 per 
1000 ; 3.seems to be the average, and since 1899 
there has been a steady decrease down to 1.98 ; 
but one big explosion would, of course, raise the 
average ayain. The worm disease (ankylostomiasis) 
befell in 1903 as many as 29,363 miners, while 
in previous years the number had never risen 
above 2000. This alarming increase is largely 
explained by the more perfect system of regis- 
tration. Having dealt at length with the various 
benevolent funds and institutions, the author gives 
a brief history of the most important strikes. 
We find that the eight-hours’ shift was petitioned 
for in 1872, and that the chief grievances which 
caused the late great strike formed the main 
,»0ints of the discussions during the strike of 1889. 
he Emperor having at that time received a depu- 
tation of three delegates of the miners, the Pre- 
sident of the Verein fiir Bergbaulishe Interessen 
came to an understanding with these delegates, 
and work was resumed. The Verein, however, 
brushed the concession made by its president 
as to miners’ representatives aside ; the strike was 
renewed, but the men had to yield. After a 
chapter on schools in the coal district for the 
training of miners, the author returns to the ques- 
tion of tolls and rates, and general finances, and 
alluding to ‘‘the most regrettable manner in which 
Government organs and officials have attempted 
to effect the acquisition by the state of the 
Hibernia Colliery,” concludes with his best 
wishes for the development of an independent 
private coal industry. We have in this country 
no particular liking for State interference. But it 
cannot be said that the author's treatment of the 
roblems affecting masters and men is distinguished 
o breadth. 
What we have said will suffice to show the excep- 
tional value of this collection of practical mono- 
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graphs. Though some of the historical detail may 
appeal only to local circles, the progressive trend 
of advance, through errors and failures and suc- 
cesses, is sure to interest the general reader, 
Properly to be appreciated, however, the work 
stands in need of a very complete alphabetical 
index, and we hope that this is in preparation ; 
otherwise a good deal of the important informa- 
tion, entirely novel in numerous instances, will 
remain buried in those twelve splendid volumes. 





Life as an Engineer: Its Lights, Shades, and Prospects, 


sy J. W. C. Hatpanr, M.I. Mech. EK. London: 
EK. and F. N. Spon, Limited ; New York: Spon and 
Chamberlain. [Price 5s. net. ] 


PERHAPs no occupation that falls to the lot of man 
presents so many aspects or embraces such a wide 
range of subjects as that of the engineer. In fact, 
it is almost appalling to think what, in these 
days, may be included among the subjects about 
which the engineer is expected to know something. 
But this is too well known to require notice, and 
our only reason for referring to it is that the fact 
is strikingly brought out in the book before us. 
The matter contained between the covers of this 
volume is truly, though briefly, described by the 
title; for it is an account, pleasantly and clearly 
written, of the various phases of. an engineer's 
life, as seen by the author during his career of 
forty-five years; and, as is generally the case when 
a writer tells, in a natural and simple way, of his 
own experiences and his own thoughts about things, 
the book has a special interest. It contains some 
sound advice to embryo engineers--advice given in 
a kindly and often humorous way, which leads us 
to think that, although forty-five years of hard pro- 
fessional work lie behind the author, they must 
have left his heart young. 

The book is divided into twenty-one chapters, 
several of which are devoted to a description of 
the London and North-Western Railway Company's 
works at Crewe, with particular mention of many of 
the special machines therein. Chapter I. contains a 
brief allusion to civil engineering as it was and as it 
is; while the next three chapters give an account of 
the author’s early experience in engineering works. 
In Chapter V. different systems of apprenticeship 
are considered, and the author’s views are given on 
technical schools and colleges. The following five 
chapters are devoted to the Crewe works. Chapters 
XI. and XII. tell of railway work, and sketch 
briefly the construction of a new line in a foreign 
country. ‘‘How I Commenced as a Consulting 
Engineer” is the title of Chapter XIIL., and in it 
will be found what will particularly interest those 
about to commence practice for themselves ; while 
Chapter XIV. tells of the author’s personal ex- 

riences in that line. The remainder of the book 
is devoted to drawing-office practice, marine and 
electrical engineering, tog ther with an account of 
the new works of Sir W. G. Armstrong, Whitworth, 
and Co., Limited. The author also refers to mis- 
cellaneous engineering matters, as well as to the 
financial ry Une of the profession. The book 
is illustrated by numerous engravings from photo- 
graphs, mostly of different kinds of machine-tools ; 
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and it is one in which young engineers particularly 
will find much to interest them. 

We notice on page 81 what must, we think, be 
a clerical error. The length of double track on the 
London and North-Western Railway is given as 
3000 miles. As a matter of fact it is about 2000 
miles. Also, on page 66, the mention of an engine 
of 50,000 horse-power must refer to one of 5000 
horse-power, as no engine of the former power has 
yet been built. 





The Timbers of Commerce and their Identification. B 
Herveert Stone, F.L.S., F.R.C.I. Illustrated wit 
186 photo-micrographs, prepared by ArTHUR DEANE. 
London: William Rider and Son, Limited. [Price 
7s. 6d. net. | 

THis work contains a great mass of information 
which was originally collected by the author by 
private study for his own instruction, on coming 
into possession ‘of a business in which very many 
different kinds of wood are used. As he found 
difficulty in distinguishing one kind of timber from 
another, he set about collecting certified specimens 
of as many different species as possible, studying 
their appearance and properties, and examining 
different sections of each by means of photo- 
micrographs. It is clear that Mr. Stone has 
studied also all the standard literature on the 
subject ; but he does not allow his own judg- 
ment, formed after practical observation, to be 
moulded by the opinions of other writers. The 
volume opens with a general introduction on the 
structure and growth of trees generally, and a 
description of the main features which call for 
attention in view of their use as timbers of com- 
merce. Practical hints are then given on the best 
methods of study of sections of trees, and there- 
after the author enters upon the detailed descrip- 
tion of each kind of timber. Altogether there are 
247 varieties described, and 186 photo-micrographs 
of sections. For each variety information is 
given under the following heads :—Natural order, 
synonyms, sources of supply, alternative names, 
physical characters, grain, bark, uses, ec. ; 
authorities, anatomical characters (pores, rays, 
rings, sections, &c.); source from which type 
specimen was obtained. The figures are arranged 
on a series of 23 plates and a frontispiece. The 
preparation of this volume must have entailed an 
immense amount of labour upon the author and 
upon Mr. Deane, who made the beautiful photo- 
micrographs ; but they will find satisfaction in the 
fact that their work is of great and permanent 
value to those engaged in the timber trades or in 
structural works requiring a knowledge of timbers 
and of their properties. 
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ELECTRIC DRILLS AND LIFTS. 


WE recently spent a couple of hours at the Locks- 
brooke Engineering Works of Messrs. Kramos, 
Limited, Bath, who manufacture a speciality of a few 
classes of articles only, which may be grouped 
broadly under the four heads of electrical drills for 
high-speed tool twist-drills, electrical lifting-blocks, 
electrical passenger lift-controllers, and the Kramos 
patent resistance-pieces. 

That electric drills have the promise of a great 
future, and will become serious rivals to other forms 
of portable drills, is the first impression one receives. 
The older electric drills were not to be taken very 
seriously, because they were too heavy and clumsy, 
comprising simply an ordinary motor enclosed in a 
cast-iron casing and driving a drill in a chuck coupled 
to the motor-shaft. Such tools were not handy 
enough, and could not be operated with facility. 
They were, therefore, portable only in the sense 
of not being fixed. The Kramos drills have nothing 
in common with these. Their general outward 
resemblance is similar to pneumatic tools, no elec- 
trical portion being visible at all. Weight is 
rae by having the outer casting entirely of 
aluminium. This is in two portions, one comprising 
the body, the other the cover with its spindle bear- 
ing. The metal in the smaller types is only about 
; in. thick, except where the bearing bosses come. 
These casings are machined in the interior to receive 
the various electrical and mechanical fittings. The 
aluminium is bushed with gun-metal wherever spindles 
run. Templets and jigs are employed in this work 
such as is required for a machine-tool working at a 
high speed. Four separate types of these drills are 
made, ranging from the ‘‘ Midget,” which drills ,°,-in. 
holes, the “Slick,” drilling up to 43 in., the ‘‘ Run- 
thru,” 14-in. holes, and the ‘‘ Dandy,” the largest 
size, which drills up to 2-in. holes. Each type has a 
different form of casing. That of the ‘‘ Midget” 
(Figs. 1 and 2, page 600) is of elliptical shape with 
flattened sides, being held only in the hands by means 
of aluminium handles, cast solidly with the casings, 
the cover forming a breast-plate. The ‘‘Slick” is 
also of elliptical shape, but longer and more cylin- 
drical. 

It can be used as either a breast drill, or, if the 
breast-plate is replaced by a feeding-screw, as a motor 
drill-head in a drilling-pillar. Beyond about 4-in. 
holes, drilling by the pressure of the body is almost 
impossible, and therefore the larger drills have an 
abutment-arm on a pillar in the familiar ‘‘ John Bull” 
style, on which, flanged in cross-section, a grip attach- 
ment, from which the drill is suspended, can be slid 
along to any position to suit the location of holes. 

The ‘‘ Runthru” drill (Fig. 3) is the largest portable 
motor-drill, and of a different shape than the first two 
types. It is of particularly plain and simple form, 
and most unlike other electrical apparatus, Its chief 
feature is the handy form of the casing, which is per- 
fectly flat on two sides, making a thickness of 5 in. 
only. This construction enables it to drill holes 
within 24 in. from corners The motor of the 
‘*Runthru” is capable of developing one horse-power 
intermittently, and it is therefore possible to drill 
holes with the ‘‘ Runthru” of 1 in. in diameter at 160 
revolutions per minute. 

The next larger type of electrical high-speed drilling 
machine which Messrs. Kramos, Limited, manufac- 
ture is the ‘‘ Dandy ” (Fig. 4, page 600). It consists of 
a completely-inclosed motor, mounted on a truck with 
two large wheels, between which it can swivel. The 
motor speed, 1000 revolutions per minute, can be used 
for direct attachment to a telescopic or flexible shaft 
when drilling smaller holes, and is geared by means of 
a Renold chain running in an oil-tight casing to a 
second drilling speed of about 500 revolutions per 
minute for larger holes. 

From the internal Morse cone-shaft on the motor 
equipment the power is conveyed to the drill-head, 
which is either self-contained or of the ordinary brace 
type, but in each case completely enclosed. Braces 
for 1 in., 14 in., and 2 in. are thus made, and for all 
of these electro-magnetic holding-on devices have 
been designed inalend of the abutment-arm and drill- 
ing-pillar. These magnetic braces are used for work 
on ship decks, and in other positions where ordinary 
clamping-down is impracticable. All braces contain 
a pair of machine-cut bevel-wheels and _ ball-thrust 
bearings. If required, an automatic feed attachment 
can be provided, driving the feeding-wheel from the 
Morse taper drill-spindle by means of toothed wheels 
and shaft. 

This much for the general outlines and functions of 
these drills. The internal mechanism which we saw 
in course of construction is excellently designed. The 
little magnets—made in two pieces only—are of special 
steel of high permeability, bored and finish-milled in 
place. The armature is long in proportion to diameter. 
An air-gap of 3; in. to ;y in. is left between them. 

The gears are made from solid-steel blanks, and cut 
by David Brown and Sons, Limited. The brush gear is 
a beautifyl bit of mechanism, the two carbons being 





held in contact on opposite sides by springs of gid 
tension pulling towards the centre. Another next 
design is the make-and-break switch, which is operat+:| 
by push-buttons that protrude through holes in tie 
casing, and which can be touched by the operator 
while holding the casing. The drilling spindle runs in 
long bearings of gun-metal, and its thrust is received 
on a Hoffman ball-race. The drills fit by Morse 
tapers. 

The magnet-coils in all the Kramos drills are com 
pound wound to give a speed variation of nearly 50 per 
cent. between no load and full load. The advantave 
of this is seen when drilling small holes—say under 
1 in.—in which case the speed increases automatically, 

For special cases, and where efficient work is required, 
Messrs. Kramos, Limited, manufacture also a separate 
drill-starter. It comprises a small cylinder which 
encloses a switch operated by a push-button, coming 
outside a resistance-coil and a small ammeter. The 
object of. the latter is to indicate to the workman the 
proper pressure to put on the drill to ensure efficient 
duty, a mark being placed on the scale, on which the 
pointer ‘should be kept as nearly as practicable. If 
the pointer is short of the mark, the drill is not work. 
ing to its full efficiency ; if bsyond, the motor cannot 
cope with the work, and so the drill slows down, and 
time is wasted. The whole of the drill-starter is 
enclosed in an aluminium box of cylindrical shape, 
and can be attached to the drill or brace, or whatever 
is handy for the operator. We have left ourselves but 
little space in which to describe the other specialities 
of the firm. These must be mentioned in brief. 

The lifting-block (Figs. 5, 6, and 7, page 601) is, 
like the drills, wholly enclosed, but within two cast- 
steel shell casings. The main gears are cut by 
Messrs. David Brown and Sons, Limited, solidly with 
the differential spiral drums, round which the wire 
rope passes from the snatchblock. Reduction gear of 
Humpage, Jacques, and Pedersen is employed for the 
first reduction. The same type has been fitted on 
wheels for overhead tracks. These lifting-blocks 
should be also suitable for horizontal jib-cranes for 
foundry and machine-shop service, warehouses, printers’ 
works, &c. 

Regarding the special controllers made to the 
Kramos controller patent, we may mention their auto- 
matic passenger lift-controller, which consists of a 
drum built up of copper laminated blades in annular 
discs engaging in two sets of brush gears. It is pos- 
sible to start up the motor ina long graduated range of 
144 steps. The controller works without any spark- 
extinguisher and absolutely sparkless from beginning to 
end. The automatic motion is obtained by an electro- 
magnetic rocking gear which moves the drum through 
160 deg. in six steps. Ifthe current fails, the drum 
is released automatically. The reversing-switch is 
operated by one single-break magnet. The shunt- 
switch is double-pole and operated by the drum-shaft. 
Several interlocking devices of substantial make are 
provided, making it impossible for the operator of 
the lift to interfere with the proper working of the 
controller. 

A switch in car is provided, and there remains to be 
mentioned that all the resistances for starting up the 
motor and for the introduction of the magnets are of 
the patent Kramos type. 

A special plant is laid down for the manufacture of 
the Kramos resistance pieces, which are stocked in 
large numbers. They are composed of special sub- 
stances, which are pulverised in a ball mill, then mixed 
with various cementing materials, and shaped under 
an exceedingly high pressure into a cylindrical body 
of about 2 in. in diameter and 24 in. in length. The 
cylinders are covered with mica, and have at each 
end a non-metallic cap, from which protrudes a brass 
bolt, these bolts forming the terminals for connecting 
up the pieces. A feature of these pieces is that they 
are all of the same standard size, so that a 300-ohm 
piece and a 1-ohm piece are alike in dimensions. The 
radiation surface being the same in all, they will all 
carry the same load in watts. They are built up into 
controller rheostats or non-inductive resistance banks 
of any dimension. As they contain no wire or metal 
resistances, they are infusible, uncorrodible, and non- 
inductive. All that can happen with an overload is 4 
break of the circuit in the interior of the piece, 
without any damage to the external circuit. 

These resistance-pieces will carry a heavy overload 
for short periods, and light loads continuously. Any 
piece with a resistance with from 1 ohm up to 125 ohms 
will carry 40 watts continuously, or 250 watts for 30 
seconds, or 2000 watts for three seconds. Higher ohm 
pieces, from 125 to 300 ohms, can carry half these | ads. 

Messrs. Kramos have a complete testing plant for 
all their various productions. Among other speci :|ilies 
of the firm which we can briefly mention e'« the 
Grisson high reduction gearings, motor driven auto- 
matic gears, worm gear combinations, and a cheap 
simple push-lever starter for safe and slow start: ¢- 
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THE TRIALS OF THE “ DUPETIT- 
THOUARS.” - 

‘Tue Dupetit-Thouars, a new French armoured 
cruiser of 9600 tons, 19,600 indicated horse-power, 
built at the Toulon Naval Yard, has recently com- 
pleted her steam trials. Her machinery, supplied by 
Messrs. Schneider and Co.,, of Creusot, consists of 
three independent, vertical, three-cylinder, triple- 
expansion engines of equal power, each working a 
propeller. One of these engines, in course of erec- 
tion at Messrs. Schneider and Co.’s works, is shown 
on Plate If. They are supplied with steam from 
twenty-eight Belleville boilers; these have a total 
of 113 square metres (1216 square feet) grate area ; 
a total heating surface of 3580.04 square metres 
(38.540 square feet), and are subjected to a test 
pressure of 20 kilogrammes (294 lb. per square 
inch). 

The four series of trials made were the following :— 

1. Coal Consumption on Trial at 1800 Horse- Power. 

According to the terms of the contract, this trial 
was to extend over six hours, the coal consumption to 
be from 650 to 700 grammes (1.4 lb. to 1.5 Ib.) per 
horse-power hour. 

The actual consumption during the trial amounted 
to but 519 grammes (1.1 1b.) per horse-power-hour, 
thus showing a very satisfactory saving, the result of 
which will Te to increase in a marked degree the 
radius of action of the ship. 

2. Coal Consumption Trial at 14,000 Horse- Power. 
This was carried out on January 6, and lasted six 
hours. The consumption contracted for was 750 to 
800 grammes (1.6 lb, to 1.7 Ib.) - horse-power-hour. 

The actual consumption only amounted to 559 
grammes (1.2 lb.) per horse-power-hour. 

3. Maximum Power Trial.—This was delayed for 
about one month owing to slight damage sustained by 
the hull, the ship, under the action of a high wind, 
having come foul of the dock wing walls. The port- 
side false keel was also torn by coming in contact with 
a mooring buoy, These damages were made good, and 
the trials were resumed on February 14. 

The conditions to be fulfilled on this occasion were 
the following :—Duration, three hours. Power to be 
obtained, 19,600 horse-power. Combustion per square 
metre of grate area to be 160 kilogrammes (32.8 lb. per 
square foot) per hour. 

The results obtained largely exceeded all expecta- 
tions. The power. developed reached 22,000 horse- 
power, while the rate of combustion did not exceed 
140 kilogrammes per square metre of grate area 
(28.6 lb. per square foot) per hour. 

The runs made on the new measured mile at the 
Hy¢res island in the Mediterranean showed an average 
-_— of 22.05 knots, instead of the 21 knots contracted 
or. 

4. Trial at Normal Power (10,000 Horse-Power).— 
A recent naval order specifies that this trial, which 
lasts over twenty-four hours, has to take place not 
liter than three days after the maximum power trial. 
The coal consumption contracted for was 750 to 800 
grammes (1.61b. to 1.71b.) per horse-power hour. The 
actual results obtained were no less favourable than 
those of the preceding trials. The coal consumption 
gaa to but 590 grammes (1.3 lb.) per horse-power 
our, 

The admiral in charge of the trials expressed him- 


self most highly satisfied with the performance of | }, 


the ship. The results obtained and recorded above 
reflect the highest credit upon Messrs. Schneider and 
Co., and the Delaunay-Belleville Company. 








Orance River Cotony Rartways.—Sir D. Hunter, 
general manager of the Natal Government Railways, has 
reported favourably upon an agreement concluded with 
reference to lines in the Orange River Colony. Natal 


will, under the agreement, work a railway from Harri- 
— to Bethlehem at the cost of the Central Soutl: 
African Railway Administration; and therefore will 


incur no liability. Natal undertakes to find 150,000/. on 
loan at a fair rate of interest, repayable within a limited 
= ol years; and in that matter will also incur no 
nancial risk. A line from Bethlehem to Kroonstad, to 
constructed and worked by Natal, will, accordin 


‘BOILER EXPLOSION AT MIDDLETON 
JUNCTION. 


<\ Format investigation has been held by the Board of 
Trade with regard to the circumstances attending a boiler 
am which occurred on September 16 last, at the 
Gibraltar Chemical, Candle, and Soap Works, Middle- 
ton Junction, near Manchester. The Commissioners 
were Mr. Howard Smith, barrister-at-law, and Mr. F. J. 
Pilcher, consulting engineer. Mr. G. Vaux conducted 


Watson, solicitor (Messrs. Watson and Son), of Oldham, 
appseen on behalf of Messrs. Harrison, the proprietors 
of the works. The investigation was held at the Man- 
chester Town Hall. 

Mr. Vaux, in opening the proceedings, stated that the 
boiler which exploded was made by the Chadderton Iron 
Works, Limited, in 1880. It was of the Lancashire type, 
21 ft. in length by 6 ft. 6 in. in diameter. The shell and 
flues were in seven rings of plate, originally 2 in. thick, 
and there were the usual mountingson the boiler. It was 
set in brickwork, and was used for steaming and for 
driving a small engine. Up to 1902 it appeared 
to have been worked at a pressure of 50 lb. It was 
cleaned by the firm’s men about every six months. 
No repairs had been effected, but at the instance of the 
owners it had been periodically examined internally and 
externally since, 1884, by James Green, sen., a mechanic 
and boiler-fitter. In 1902 the working pressure was re- 
duced to 35 Ib., and the boiler was thereafter worked at 
that pressure. The last internal and external exami- 
nation made by James Green, sen., was on December 18, 
1903. On this occasion the boiler was cleaned inside, the 
brickwork at the front end was removed, but the brick- 
work bearers on which the boiler rested did not appear to 
have been removed. After the examination Green certi- 
fied, for the purposes of the Factory Act, that the boiler 
was in good condition and able to withstand a pressure of 
60 1b. The boiler was subsequently opened and cleaned 
in May, 1904, but was not again inspected before the 
explosion. 

About 8 a.m. on September 16 the fires were lighted, 
and a few minutes before 10.20 a.m. the pressure-gauge 
appeared to have indicated about 28 Pb. of steam. 
Two or three minutes afterwards the boiler exploded. 
The boiler-house, with the buildings attached, was 
oaeey wrecked, and the boiler buried beneath the 

eoris, 

Mr. R. Watson Harrison, the chief partner of the firm 
owning the works, in giving evidence, said that the boiler 
was not insured, and the inspections had been made by 
James Green, who was his father-in-law, and who had 
overhauled the boiler two or three times a year. The 
brickwork had never been taken down. The safety-valve 
blew off at 35 Ib., and Green had given a certificate after 
his last examination that the boiler was safe to work at 
60 lb. . After the explosion he examined the shell of the 
boiler and found that it was very thin at the part which 
had rested on the brickwork bearers. Green was an old 
man, ‘but very active, and he had every confidence in him. 

By Mr. Watson: He had lost about 2000/. by the 
explosion, and was not indemnified against this loss. He 
had no suspicion that the boiler was in any way unfit. 
The occasions on which it had been worked at 70 Ib. had 
been very rare, as the business did not require it. 

By Mr. Howard Smith: He could not say whether 
Green had examined boilers and reported on them as to 
their condition for other firms. He had not selected 
Green for the work because he was his father-in-law, but 
because he did not know anybody who was more com- 
petent to inspect the boiler or to take charge of it. 

_ By Mr. Pilcher: He thought Green equal to any boiler- 
inspector in Manchester. 

Mr. Thomas Watson Harrison, son of the last witness, 
and manager of the works, examined by Mr. Vaux, said 
@ was present on the majority of the occasions when the 
boiler was inspected by his grandfather. In December, 
1903, when the boiler was examined by Green, the weight 
on the safety-valve lever was at about 40 lb. The brick- 
work was not removed, and Green reported that the boiler 
was safe at 601b. After the explosion he saw the plates 
that had rested on the brickwork seating, and they 
appeared to be at that part wasted to about 7, in. thick. 

By Mr. Watson: He was perfectly satisfied from his 
own observation as to the condition of the boiler, and 
he worked in a room just over it. He was aware that, if 
the boiler was in any way dangerous, his life was at stake. 
ad was impossible for dampness to get underneath the 

jiler. 

By Mr. Howard Smith: He thought his grandfather 
capable of doing his work as an inspector of the boiler, 
and he was still of the same opinion. 

Mr. James Green, sen., a feeble old man of eighty-two, 
examined by Mr. Vaux, said he joined Messrs. Harrison’s 
about twenty-five years ago, and had examined the boiler 
from time totime. Sometimes he inspected it three times 
a year and sometimes twice, just as he had any spare 
time. 

By Mr. Howard Smith : He went inside the boiler and 
sounded the plates with a hammer. ‘‘ They sounded all 
right.” Hedid not have the brickwork removed. The 
outside shell of the boiler ‘‘ looked right enough.” 

The evidence of this witness was somewhat vague, but 
it was elicited that he had signed the report required 
under Section 11 of the Factory and Workshops Act, 
1901 


After evidence had been given by James Green, jun., 
who fired the boiler, and William Edwards, who had 
assisted in cleaning it out, Mr. Robert Watt, engineer- 
surveyor to the Board of Trade, deposed that he had 
examined the boiler after the explosion. He found that 
the shell along the bottom had ruptured longitudinally 


the case on behalf of the Board of Trade, and Mr. Charles | P' 


back end-plate, a distance of about 15 ft. Part of the 
shell was carried away from the boiler by the force of 
the explosion. The fracture commenced near the brick- 
work at the side of the bottom flue on the bearer. It 
would not be very easy to get to this part to sound it 
with a hammer. The cause of the explosion was deterio- 
ration of the shell where it rested on the brickwork. 
External corrosion had been set up by ‘“‘sweating ;” and 
the wy at this part was reduced in thickness to ,; in, 
Tu that condition the boiler was not fit to withstand any 
ressure. 

At the conclusion of the evidence, Mr. Watson addressed 
the Commissioners on behalf of his clients, submitting 
that they regarded Green’s reports as true, accurate, and 
reliable. Mr. Thomas Harrison had shown his confi- 
dence in them by working in an office near to where the 
boiler was fixed, not dreaming of the danger he was 
incurring. 

In giving judgment, Mr. Howard Smith said that, in 
consequence of the Factory and Workshops Act, 1901, it 
became necessary that an examination should be made of 
this boiler for the purpose of a certificate being given. 
Messrs. Harrison employed James Green, sen., to do 
this, and he came to the conclusion, after his examina- 
tion on December 18, 1903, that the boiler was fit to work 
at a pressure of from 30 lb, to 35 lb. He, however, ap- 
peared to have signed the report which stated that the 
permissible working pressure was 60 lb. It therefore 
came to this—that the person who made the examination 
under the Factory Act did not fill up the body of the 
report, did not now remember what pressure he gave as 
the safe working pressure of the boiler, nor could he 
give any idea of what the contents of the document were 
that he did sign, except that he did sign a document 
relating to the inspection of the boiler. That did not 
seem to them (the Commissioners) to be che way in which 
the Act intended the certificate should be made out. 
They were perfectly clear that when Green signed the 
paper he did not know what he was signing. ‘In our 
judgment,” continued Mr. Smith, ‘‘Green was not compe- 
tent to examine the boiler at all. He had received no train- 
ing as a boiler-inspector ; he was only a fitter. Without 
some training a man is not competent to examine a 
boiler ; it cannot be learnt by nature. The boiler was 
cased in brickwork, and in order to see whether the ex- 
ternal parts were in good order, it was necessary that 
this should be taken down, fo that the part of the eXxs 
ternal shell which was resting on the brickwork might 
be examined, because in that position it was liable to 
suffer from corrosion. Green has told us he never took 
down the brickwork ; and, as a matter of fact, no exami- 
nation worthy of the name was ever made by any person 
to ascertain whether this boiler was in a fit condition to 
be worked at all. Having regard to the evidence of Mr. 
Watt, the Board of Trade engineer-surveyor, which has 
not been disputed, we find that the explosion was caused 
by deterioration of the shell-plate where resting on the 
brickwork, or near it, the plate having become so wasted 
by external corrosion as to be unable to withstand any 
useful pressure, and certainly not that of about 35 Ib., to 
which it was subjected at the time of the explosion. 

‘** In answer to the questions submitted to vs, we have 
to state :— 

“That since the year 1880 the boiler has not been 

riodically or properly examined by a competent person, 
or Mr. Green, in our judgment, was quite incompetent 
to examine one, nor has the brickwork in which the 
boiler was set been removed for this purpose. 

** That the boiler was not properly eximmined by James 
Green, sen., in December, 1903, and he certainly was 
not justified in giving a certificate for 601b., or any 
pressure. 

‘That proper measures were not taken by Messrs. 
Harrison to ascertain that the boiler was worked under 
safe conditions. Having regard to his age and the way 
in which he had been put forward by the firm, who 
assumed him to be competent, we do not think any blame 
attaches to Green, but we have come to the conclusion 
that the explosion was caused by the neglect of Mr. 
Richard Watson Harrison and Mr. Thomas Watson 
Harrison. They employed a fitter to examine the boiler, 
who had had no experience, and whom we do not think 
they would have employed had he not been Mr. Richard 
Watson Harrison’s father-in-law. Notwithstanding the 
knowledge the firm must have had of his incompetence, 
they employed Green to make a solemn report under the 
Factory and Workshops Act. Their conduct has really 
been as bad as could be conceived. They seem to have 
been perfectly reckless with regard to their own property, 
and in the case of Mr. Thomas Watson Harrison with 

ard to his own life. 

**We think the firm are exceedingly to blame for this 
explosion, and we so find them. In drawing up our re- 
port to the Board of Trade we shall probably be these 
facts before them that they may come to the cognisance 
of the Home Office.” 

On this finding of the Court Mr. Vaux applied, on be- 
half of the Board of Trade, that Messrs. Harrison should 
be ordered to pay at least a portion of the costs of the 
investigation, which would be considerable. 

Mr. Watson appealed to the Commissioners for lenient 
treatment, but Mr. Howard Smith said the neglect of 
the firm stood out clearly and must be severely condemned, 
and they must pay 40/. towards the costs and expenses 
of the inquiry. 








Tue Hea.tH Resorts Development ASsociATION.— 
This Association, whose offices are at 2, Gray’s Inn-road, 
E.C., publish illustrated booklets on A berystwith, Bourne- 
mouth, Broudstairs, and Southport, free copies of which 
will be sent by the town clerks on <p by letter or 
post-card. These booklets will be found useful as guides 








sad the estimate of the acting engineer - in - chief, 
Cost approximately 478,500, which, if borrowed at 4 
er cent. per annum, means a maximum annual lia- 
sted’ ot 19,1401. The line from Bethlehem to Kroon- 
: 4 wil be an easy one as regards gradients, the ruling 
= tent veing Lin 65. The line will thus be capable of 
= & nomically worked; and having regard to the 
a Be Sron Natal to the district through which the line 
— ‘ha town of the importance of Kroonstad at its 
and ante and a . ~ and progressive district around 
in we, uv Sir D. Hunter does not anticipate any loss 
tras, even if account is not taken of the — 
grain di. uch may be expected to pass over it from the 
ca — of the Orange River Colony and Basuto- 
oe agree jphannesburg and other markets. Upon the 
Practica il, = Hunter considers that the risk to Natal is 
noe te imited by its new obligations under the agree- 
linus ., 72402. per annum during the period it con- 
stad ’S to own and work the line from Bethlehem to Kroon- 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 2. 


Durine the month of April the American Bridge 
Company contracted for 70,000 tons of bridge iron, and 
are now contracting for about as much more, for which 
deliveries will be arranged this month. The inde- 
pendent manufacturers of bridge material have also 
secured a volume of orders aggregating some 20,000 
tons or more, and are figuring on about as much more, 
for which contracts will be closed this month. In addi- 
tion to this, the Eastern Steel Company, an immense 
concern, which has just been completed, are now in the 
market for business. Some 15,000 tons of steel billets 
have just been contracted for in this territory, for which 
premiums over the official prices, ranging from 1 dol. to 
3 dols. per ton, were promptly paid. Quite a number 
of pnoed phrval for steel rails were placed for both 
standard sections and girder rails for traction lines. 
There are also large pending rail orders from Mexico 
and Cuba. The price for steel cotton ties has 
been established for wholesale lots of 5000 bundles 
and over. The independent mills are picking up 
numerous orders for tani: and boiler iron, and are 
over-sold for at least two months. The Baltimore 
and Ohio Railway, in addition to placing orders for 
two hundred and fifty locomotives, has just placed 
orders for 15,000 freight-cars. A lot of 10,000 tons 
of Virginia basic iron was sold to a large mill in the 
West, and which was paid for in scrap iron and scrap 
steel. The large pump-manufacturers are buying pig 
iron of special analysis. The strength of the market 
continues, and the United States Steel Corporation 
will close an order for 40,000 tons of standard Bessemer 
iron in afewdays. Theentire situation is very strong, 
but it must be recognised, in forming estimates in the 
future, that the bulk of the requirements for the next 
six months are covered. Most of the furnaces in 
Eastern Pennsylvania are sold ahead for several 
months. The only weakness in pig iron is in forge, 
which has broken away a little because of the heavy 
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break in the price of old material and falling off in the | 
demand for skelp. The average price for foundry iron | 
No. 2 is from 16 dols. to 16.50 dols. Great activity is | 
promised in basic pig, in consequence of the placing of 
a number of large contracts for material into which 
basic iron enters. 7 

The railroad situation is most satisfactory, and the 
volume of business is taxing car and engine capacity | 
on several systems. The ship-yards are anticipating | 
an influx of orders on foreign account in connec: | 
tion with the rehabilitation of a navy, which has | 
seriously suffered in recent naval encounters. The 
meee business situation is highly satisfactory. 

lectrical methods of propulsion are being installed 
on portions of several lines, among which is the Lon 
Island Railroad, on which work is being pushe 
with all speed. 








Tae Suez Canat.—The transit revenue of the Suez | 
Canal Company in the first four months of this year 
amounted to 1,668,408/., as compared with 1,538,470/. in 
the corresponding period of 1904, and 1,363,939/. in the 
corresponding period of 1903. 


_ Coat in GermMany.—The imports of coal into Germany 
in the first three months of this year amounted to 2,530,517 
tons, as compared with 1,229,210 tons in the corresponding 
period of 1904. The exports of coal from Germany in the 
tirst three months of this year were 4,097,854 tons, as com- 
with 4,423,776 tons in the corresponding period of 
904. The increase observable in the imports, and the 
decrease observable in the exports, are explained by the | 
labour difficulties which prevailed in Germany in the first 
two months of this year. 





RaLway SLEEPERS IN ARGENTINA.—Argentine railway 
at yy are required by law to use only the hard 
wood of ——— for railway sleepers. A rise in the 
— of quebracho wood, and re’ as to its scarceness 

ave alarmed the companies, who have laid the matter 
before the Argentine Government. The agricultural 
department has taken up the question. It is stated that 
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the forests in Santiago del Estero and the Chaco adjoin- 
ing can supply 10,000,000 sleepers. During the last five 
years 3,000,000 sleepers have been taken out. The 
forests of Salta and Jujuy are also very rich in quebracho 
and other hard woods. 


SouTHERN Ruopesia.—The British South Africa Com- 

ny have issued an illustrated pamphlet giving informa- 
tion for settlers in South Rhodesia. Besides data of 
general interest, the book contains, as its title implies, 
useful pe addressed to prospective emigrants. 
The highest wages are paid to bricklayers and masons, 
who receive 45/.a month at Salisbury, Bulawayo, and 
other places, and 52/. 10s. at Gwelo. Then follow black- 
smiths, carpenters and joiners, fitters, painters, and 
stone-cutters, who earn from 40/. to 45/., according to 
locality. The average prices of live stock and agricultural 
produce for eight localities are given in tabulated form. 
‘The pamphlet concludes by abstracts from the ordinances, 
stating annual licences and fees and customs tariffs. It is 
profusely illustrated by views of buildings, scenery, and 


| maps. 


Contracts.—Messrs. Royles, Limited, of Irlam, near 
Manchester, have obtained from the Manchester Corpo- 
ration the contract for the supply of — pipes 
during the current year.—Messrs. John H. Wilson and 
Co., Limited, engineers, Liverpool, have received from 
the Admiralty an order for two steam locomotive jib- 
cranes, to deal with 30-ton working loads, and tested to 
45 tons. These cranes are for use in the new gr:vIng 
docks at His Majesty’s Dockyard, Portsmouth.—Mvssrs. 
J. and E. Hall, Limited, 23, St. Swithin’s-lane, F.C. 
have recently fitted their refrigerating installations in 4 
number of ships in course of construction by the F airtield 
Shipbuilding Company, Messrs. Harland and \\ olff, 
Limited, aa other British firms.—Messrs. Lobnitzand Co., 
Limited, Renfrew, have obtained from the Burma Gold- 
Dredging Company, Limited, an order for a gold-dre:ger, 
to the designs of Messrs. Cutten Brothers, similar ‘» the 
one they supplied to the same firm last year. — The 
Admiralty have placed with Messrs. John I. Thorny: roft 
and , Limited, of Chiswick and Southampto:, 9 
order for five new torpedo-boat destroyers of a new ‘YP® 
intended for harbour and coast defence. 
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UTILISATION OF PEAT ON A LARGE 
SCALE. 


AT a recent meeting of the Verein Deutscher In- 


genieure, held at Nuremberg, Germany, Mr. M. Gercke, | 


engineer of the Vereinigte Maschinenfabrik Augsburg 
und Maschinenbaugesellachaft Nuremberg A.-G., read a 
paper on “‘ Utilisation of Peat on a Large Scale.” 

Mr. Gercke gave a short report of the prosperous state 
of the German brown-coal briquetting industry, and 
then dealt with the numerous unsucceasful experiments 
In producing peat fuel as well, and ascheaply, as brown- 
coal briquettes, Comparing the different inventions and 
methods of utilising peat with brown-coal briquetting. 
the author proved by interesting diagrams that the 
enormous quantities of water contained in the raw peat 
were the main cause of the failure of most processes for 
utilising peat. Peat in its natural state contains not less 


than 85 to 90 per cent. of water, compared with 50 to 60 
per cent. of water in raw brown coal. When the peat 
is driel—either by the sun or in drying apparatus con- 
nected with mechanical draining presses—it can be 
pressed into briquettes of the same value—i.ec., density, 
oon and heating power—as the brown-coal bri- 
a rcke then described a series of modern plants 
: 'g” ethciency for utilising peat, inning with suc- 
ooh lred ge rs specially constructed by Messrs. Gebriider 
Fe menherg, of Rosslau-on-Elbe, Germany, to dredge 
cag of peat in liquid state. The liquid peat, 
with uining ‘jo per cent. of water, is transported in ditches 
: i artiti ial fall much more economically than by any 
ay lanical means of transport, and collected for winter 
— large basins near the peat works. From the | 
t sins the peat flows into the works and passes first 
nee mechanical draining-presses — i,e., _filtering- 
mes “ continuous work, built by the A. Wernicke | 

= minenbau  A.-G., of Halle-on-Saale. Zeitzer Eisen- 
Blesserei und Maschinenbau A,-G., of Zeitz, &c., and is 
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| drained until it contains about 65 to 70 per cent. of | that the peat boiler by evaporating the water of the peat 


| water. Afterwards the peat is dried by exhaust steam 
ee into briquettes in the same manner as brown 
coal. 

A striking feature of the briquetting process is the rais- 
| ing of steam to work the engines and drying apparatus by 
a Ty type of boiler called the ‘‘ peat boiler,” which is 
built by the Maschinenbaugesellschaft, of Nuremberg. 

The peat boilers raise superheated steam of high pres- 
sure direct from wet peat fed into the boiler. There is 
| no consumption of dry fuel, as the dry substance gained 
from the wet peat by drying it in the boiler is burnt in 
| the form of peat briquettes under the boiler, thus raisin 
— at about half the cost of producing it by coa 
uel. 

Brown-coal briquetting works commonly burn the raw 
coal wet as it comes from the pit, with its natural per- 
centage of about 50 to 60 per cent. of water. 
water must be evaporated in the fire-box to steam of 
| atmospheric pressure, the wet coal has a heating value 
| of only 3100 to 3500 British thermal units, and 1 1b. of 
coal evaporates only 1.75 lb. to 2 lb. of water in steam 
boilers. On the other hand, the dry briquettes made of 
the same coal have a heating value of about 8200 British 
thermal units, and 1 lb. evaporates at least 4.5 1b. to 5 Ib. 
of water in the boiler. 

The raw peat burnt wet, as it is in its natural state, 
has very little heating value at all, as nearly all the heat 
must be spent in evaporating the water contained in the 
| fuel. If, on the other hand, the water is evaporated and 
the steam pressure is raised to 143 lb. in the peat boiler, 
the consumption of heat is practically the same as before, 
and the steam is won as a valuable producer of energy. 

The reader will understand that in this manner the 

at boiler can be economically worked with peat of a 
high percentage of water—i.c., with peat of about 20 
per cent. of dry substance and 80 per cent. of water— 
' which hasa very low-heating value if it is burnt like raw 
It will be clear 


| brown coal under a common boiler. 


As this | 


in order to dry it, and by raising the steam to high pres- 
sure in order to work steam-engines and drying apparatus, 
saves the whole energy wasted by burning the wet peat 
= evaporating the water thereof in the fire of a common 
iler. 
| If the peat boiler is fed with peat of a higher per- 
|centage of dry substance, it is clear that the dry peat 
| not consumed to work the boiler is available in the form 
| of saleable peat briquettes. On the other hand, the con- 
| sumption of power to work the feed-pump and the briquet- 
| ting engine for the boiler becomes greater, and may rise to 
a 30 per cent. of the whole energy produced by the 
iler. 

If the boiler is worked with peat of a higher percentage 
|of water, the boiler will consume a certain quantity of 
|dry fuel besides its own production of peat briquettes. 
Naturally, in this case the consumption of energy to 
work the machinery connected with the boiler decreases, 

In practice peat can be easily raised from the percentage 
of 5 to 30 and 35 per cent. of dry substance by pressing 
it, the highest percentage reached by filtering presses 
of the said type being nearly 40 per cent. of dry sub- 
stance and 60 per cent. of water. 

Mr. Gercke demonstrated the simple process of the 
peat boiler and the details of briquetting peat, and ex- 
plained a large series of interesting diagrams and photo- 
graphs, showing the theory and construction of peat 
boilers working as economical steam-generators of elec- 
trical-power stations, briquetting works, pumping and 
draining works, &c. : 

A peat-utilising plant, consisting of an electrical-power 
station of 3000 horse-power, and briquetting works of a 
capacity of about 180 to 200 tons of peat briquettes a day 
working at full load, returns not less than 47 per cent. 
of the energy contained in the peat in the form of elec- 
trical energy and peat briquettes, the production of the 
briquetting works being in no wise influenced by the 





extent to which the power-plant is loaded, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The attempt that is being 
made to create a ‘‘corner” in Cleveland warrants was 
again reflected in the conditions prevailing in the pig-iron 
market last Thursday morning. The turnover was only 
2500 tons, and that was dealt in at 53s. eight to fourteen 
days, no cash transactions taking place, and no cash 
quotations were given. Offers were made for forward 
iron at 483. 74d. one month, but sellers were firm at 
49s. Standard foundry iron was quoted by sellers at 
463. 64d. cash, but buyers offered only 46s. cash. At 
the afternoon session the market was very idle, and 
altogether the dealings amounted to only 2500 tons. 
Business was done at 53s. 6d. cash and thirteen days, 
the tone being strong, and forward iron changed hands 
at 483. 11d. to 49s. 1d. to 49s. one month. Hematite 
iron was quoted 57s. cash buyers and 57s. {d. sellers, 
but no dealings took place. The iron market con- 
tinued in a congested condition on Friday, and only a 
small business—some 5000 tons—was done, and that, too, 
was practically confined to those brokers who have 
been identified with the syndicate which is manipu- 
lating the market. From 53s. 104d. cash to 54s. 
five and twelve days was paid for Cleveland, as 
compared with 48s. 9d. one month, while in the 
afternoon 47s. 9d. and 47s. three months was done. 
The difference between the cash and three months’ price 
was therefore about 7s.; at the close there were sellers at 
54s. 04d. cash and 48s. 104d. one month ; but no buyers’ 
quotations. There was little change in the condition of 
the iron market on Monday morning, a small business 
of 3000 tons of Cleveland warrants being done at steady 
prices. Cash iron was dealt in at 53s. 104d. to 53s. 11d., 
with closing sellers at 54s, while forward warrants 
changed hands at 533. 11d. four and seven day. Sellers 
were quoted nominally 14d. lower at 48s. 9d. one 
month. Hematite iron was offered at 563. 6d. cash, and 
there were buyers at 56s, The settlement prices were: 
-Scotch, 52s. 3d.; Cleveland, 54s.; Cumberland hema- 
tite iron, 56s. 3d.; and Standard foundry iron, 46s. In 
the afternoon the transactions in Cleveland iron did not 
exceed 2500 tons, which realised 54s. cash and 48s, 6d. 
one month. Closing buyers at the latter date were 
quoted 48s. 44d.—a decline of 44d. on the morning price. 
Hematite iron was flat, 1000 tons being dealt in at 56s. cash. 
Business continued at a standstill on Tuesday morning, 
the turnover consisting of 1000 tons of Cleveland at 
48s. 5d. one month, 1000 tons of Cleveland at 47s. 6d. 
three months, and 500 tons of Standard foundry iron at 
46s. cash. The cash quotation of Cleveland warrants 
was nominally 24d. up at 54s. 24d. The settlement prices 
were:—Scotch, 523. 3d.; Cleveland, 54s. 14d.; Cumber- 
land hematite iron, 56s.; Standard foundry iron, 463. 
‘There was rather more doing in the afternoon, and prices 
were advanced 3)d. further for Cleveland. Dealings 
were restricted to cash iron, which was dealt in at 54s. 
and 54s. 6d., with closing sellers at the latter figure, the 
turnover being 7000 tons. The manipulation of the 
market showed signs this morning of coming to an end. 
The business totalled 4000 tons ; cash and nine days’ iron 
was done at 54s. 3d., while sixteen days’ iron was 
done at 48s. 6d. This represents a premium of 5s, 9d. 
on the short date; the closing quotations were 54s. 6d. 
cash and 48s. one month. In the afternoon a similar 
orevailed. Cash iron was dealt in at 54s. 6d., 
ates were 543, 3d. five days and 54s. 44d. seven 
days. Forward iron was rather dearer at 48s. 3d. 
one month, The turnover was nearly 4000 tons. The 
present prices for makers’ No. 1 iron are as follow :— 
Clyde, 57s. 6d.; Gartsherrie, Summerlee, and Calder, 
58s. ; Langloan, 64s. 6d. ; Coltness, 65s. (all shipped at 
Glasgow); Glengarnock (shipped at Ardrossan), 58s. ; 
Shotts (ship at Leith), 59s. ; and Carron (shipped at 
Grangemouth), 59s. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia is unchanged, the price being 12/. 15s. firm for 
prompt business. ere is practically no business doing 
ahead, buyers not being inclined to buy, while sellers 
will not move their prices. Any small business that has 
been done is about 12/, 103. to 12/. 12s. 6d. to 12/. 15s. 
per ton. 


The Coal Trade.—'She coal trade of the West of Scot- 
land has undergone no change during the t week or 
two. In most departments a fair business is doing, but 
nothing can be said in the way of improvement or prices. 
House coal isslack, but nolower in price. Ell coal con- 
tinues in moderately good demand. Nuts have a fairly 
ready sale, and so also has first-class dross, and all manner 
of small stuff. 


Institution of Electrical Engineers.—The fifth annual 
meeting of the Glasgow Local Section of the Institution 
of Electrical Engineers wis held last night, Mr. Robert 
Robertson, the retiring president, in the chair. The 
annual report stated that the membership had been 
increased by four during the year. The following office- 
bearers were elected for the ensuing year :—Chairman, 
Mr M. M. Munro; vice-chairman, Mr. Frank Newing- 
ton ; hon. secretary and treasurer, Mr. E. G. Tidd ; com- 
mittee, Messrs. W. W. Lackie, E. T. Goslin, J. K. 
Stothert, J. Macfee, Sam Mavor, A. W. Stewart, T. 
Blackwood Murray, B.Sc., James Lowson, and W. 
Stevenson. 


tone 
near 








Be.o1an Briquerres.—The exports of briquettes from 
Belgium in the first three months of this year were 
100,562 tons, as compared with 126,052 tons in the corre- 
sponding period of 1904, and 161,914 tons in the corre- 
sponding period of 1903. In these totals the exports to 
France figured for 37,887 tons, as compared with 64,207 
tons and 93,055 tons respectively. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Trade.—The returns for last month show 
that the business done with Hull, chiefly by Yorkshire 
collieries, is fairly well ahead of 1904. The imports show 
a decrease of 3184 tons, the quantity sent last month 
being 300,016 tons, against 303,200 tons in 1904. When, 
however, the four inonths’ business is taken into account, 
the return shows a substantial increase. During the first 
four months of the present year 1,151,392 tons were con- 
signed, as omental wi 1,038,432 tons in 1904, an in- 
crease of close upon 113,000 tons. A steady business has 
been done coastwise. During the last month 20,731 tons 
were dealt with, and of this 10,941 tons went to London, 
and 2925 tons to Gravesend. In the course of the four 
months a tonnage of 114,681 tons were forwarded, of 
which 67,679 tons went to the Metropolis, and 12,660 tons 
to Gravesend. For the month the exports show a slight 
decrease, 89,621 tons being shipped last month, against 
91,195 tons in 1904, a decrease of over 1500 tons. On 
the other hand, there was an increase in the business 
done during the four months, a tonnage of 403,772 being 
dealt with, against 319,093 tons last year. 


The Iron and Steel Trades.—At the large works some 
departments are being kept well going, but there are 
others in which comparatively little is being done. The 
outlook in the armour-plate branches is distinctly dis- 
couraging. The work that has been some time on hand 
is now going out of the finishing shops, and there is 
reason to fear that the same quietness will prevail in them 
as in the furnaces, mills, and other of the earlier stages. 
At present there is little prospect of improvement. The 
Government are not making inquiries or provision for 
any further work this year. Efforts are being made to 
ascertain whether any contracts are likely to be given out 
by either the Russian or Japanese Governments, but the 
impression gained is that there will not be much doing 
until the war closes. There is a fair demand for heavy 
forgings, and some houses who produce railway material 
are doing a steady trade. There is no change to note in 
the great bulk of the lighter industries, and in some of 
them trade has scarcely ever been known to be as dull as 
it is now. Some good orders continue to be placed for 
files, but they have to be taken at a price that leaves little 
or no margin of profit. 


The South Yorkshire Coal Trade.—Although more 
business continues to be done in coal for export purposes, 
the demand is scarcely up to the average for the period. 
Trade with Russia is very unsettled and the outlook is 
not promising. There has been no further development 
in the demand for coal for manufacturing purposes, and 
most firms are limiting their buying as much as possible. 
With the return of warmer weather the orders for house 
coal are tapering off, and it is feared that shorter time 
at the pits will iow to be resorted to. This will mean a 
smaller output of small coal, the supplies of which are 
now only about equal to the demand ; but prices are firm. 
Business in the coke trade is well maintained, and 
makers find a ready market for all they produce. 








NortH Lonpon Rat.way.—Mr. Thomas Matthews, 
late engineer of the North London Railway Company, 
who passed away on the Sth inst., aged 86, was one of the 
oldest officials in the railway world. He was engineer of 
the North London Railway me fora period of over 57 
years, and was one of the pioneers of the line, which he set 
out, together with the extensive railway docks at Poplar. 
The construction of these works, together with the erec- 
tion of all the stations on its system, was under his super- 
vision. He was a man very much respected by all with 
whom he came in contact. The funeral takes place to-day, 
the 12th inst., at 1 p.m., at Highgate Old Cemetery. 

CutTLery.—The value of the cutlery exported from the 
United Kingdom in March was 57,459/., as compared 
with 56,249/. in March, 1904, and 51,2187. in March, 1903. 
The shipments to the United States in March were valued 
at 7163/., as compared with 71492. in March, 1904, and 
7487/. in March, 1903, Cemoetiony. The colonial demand 
was represented by the following values :— 


Colonial Group. Mar., 1905. Mar., 1904. Mar., 1903. 





British South Africa 
British India - 
Australasia .. 


Canada 


The aggregate value of the cutlery exported in the first 
three months of this year was 159,388/., as compared with 
155,869/. in the corresponding period of 1904, and 159,922/. 
in the corresponding period of i903. The United States 
figured in these totals for 19,814/., 18,784/., and 23,4711/., 
respectively, so that there is still an appreciable American 
demand for British cutlery, notwithstanding the great 
development of the trans-Atlantic hardware industry. 
be colonial demand was represented by the following 
values :— 


1904. 1903. 


£ £ 
15,087 36,487 
17,684 16,054 
32,303 21,143 
15,822 16,023 


Colonial Group. 1905. 





£ 
10,324 
20,394 
31,423 
21,061 


British South Africa 
British India eye 
Australasia .. 
Canada 


It follows that Australasia is at present the largest ex- 
ternal market for British cutlery. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesd.y, 

The Cleveland Iron Trade.—Yesterday the wevkly 
market was as thoroughly disorganised as it has Leen 
for weeks past, the continued gamble in warrants eing 
altogether responsible for the unsettled and unsatisfactory 
state. A general opinion appeared to prevail that the 
end of next week would see the last of the “squeeze,” 
and for the good of the staple industry it is sincerely to 
be hoped that those who take that view may prove true 
prophets. Complaints were made that the prohibitive 
quotations caused by speculative operations had driven 
customers, who had dealt here for years, to other markets, 
Scotch consumers in particular having, it was stated, 
bought Lincolnshire iron, with the result that shipments 
from this district to Scotland are much below what is usual 
at this time of year. No. 3 g.m.b. Cleveland pig was put at 
503s. 6d. f.o.b., but the quotation was almost nominal, 
No. 4 foundry was 47s.; grey forge, 44s.; mottled, 43s. 6d,; 
and white, 43s. East Coast hematite pig was hardly in 
such good request as it has been, and quotations tended 
downwards, but they were scarcely actually changed. 
For early delivery of mixed numbers 55s. 6d. was still 
named. No. 4 forge hematite was 52s. Spanish ore was 
in fairly good request, and a lot was reported as being 
used. Rubio (50 per cent. quality) was fully 15s. 6d. 
ex-ship Tees. To-day there was no change in the market. 
Middlesbrough warrants closed 54s. 4d. cash buyers. 


Manufactured Iron and Stecl.—Little news of moment 
can be reported with regard to the manufactured iron and 
steel industries. Orders are not coming in so freely as 
they were a little while ago; but producers are well 
situated, and are not compelled to accept new contracts 
at present. There seems no likelihood of quotations 
being lowered ; but, on the contrary, if buying sets in 
again, advances may be looked for. Common iron bars 
are 6l. 7s. 6d.; best bars, 6/. 17s. 6d. ; iron ship-plates, 
61. 23. 6d.; iron ship-angles, 6/. 7s. 6d.; steel bars, 6/. 5s.; 
steel ship-plates, 5/. 17s. 6d. ; steel ship-angles, 5/. 10s. ; 
steel boiler-plates, 7/.; steel joists, 5/. 7s. 6d. ; steel sheets 
(singles), 7/. 5s.; steel sheets (doubles), 7/. 15s.; and heavy 
steel rails, 5/. 5s.—all less the customary 25 per cent. dis- 
count, except rails, which are net at works. 


Coal and Coke.—Coal, generally, has not been lowered, 
but for some descriptions the tendency is downwards. 
Shipments keep pretty good. A fair business is doing in 
manufacturing coal, and gas-coal is steady without change 
in quotation ; though, naturally, with the advancing season 
deliveries are dwindling. There is an ample supply of 
bunker coal and unscreened Durhams from 8s. to $s. 3d. 
f.o.b. Coke is in good request and quotations are fully 
maintained. Medium blast-furnace qualities stand at 
15s. 6d. delivered here. 








Licht Raiways Act, 1896.—-The Board of Trade 
have recently confirmed the following order made by the 
Light Railway Commissioners :--Welshpool and Llanfair 
Light Railway (Further Borrowing Powers) Order, 1:05, 
amending the Welshpool and Llanfair Light Railway 
(Amendment) Order, 1901, and for other purposes. 


Tue Yorksutre Coau-Frrtp.—Professor Kendall, of 
Leeds University, who was specially engaged by the 
recent Coal Commission to report on the eastward ex- 
tension of the Yorkshire coal-field, has given a lecture on 
the future development of the field. Professor Kendall 
said some collieries were getting so crowded that they 
could not increase their annual output of coal. In others 
the limit was through the exhaustion of the coal. The 
Yorkshire coal-field, however, had not yet reached its 
limit. If the demand made it necessary, 1t could increase 
its output to a considerable extent. Recent investiga- 
tions which he had made showed that the untouched arca 
of coal was very much larger than had hitherto been sup- 

sed. All the experimental borings which had been put 

own, and which had touched suitable depths, had 
proved the presence of coal. His researches had been 
made with the view of discovering some_ principle 
by which the limits of the concealed field could be defined. 

e found that intermittent foldings of the strata took 
place with the production of ridges and troughs. A 
ridge fold tended to be worn away during the intervals 
between the deposition of successive strata, and these 
worn-down ridges themselves might be submerged beneath 
new layers of rock. This was what happened after the 
deposition of the coal strata, so that at first the coal- 
fields were completely concealed ; but when at some sub- 
sequent date a new period of folding commenced, the 
movement took the form of a sharpening of the old 
folds. Thus deep-seated ridges could be detected by the 
slighter undulations of the overlying rocks. ly these 
means the northern boundary of the coal-field could be 
traced in the neighbourhood of Market Weighton. A 
similar lize of persistent folding ran from Charnwood 
Forest to the neighbourhood of Huntingdon, and marked 
the south-west boundary. A much gentler undulation 
could be traced from the Wash through Louth, and this 
was taken to mark the eastern margin of the coal field. 
The Coal Commissioners had adopted his views in their 
entirety so far as concerned the northern and castern 
limits of the field; but they had wisely refrained = 
attempting to estimate the amount of coal whiv's wig 
be beneath the Fen country bordering on the Wasi. id 
estimated that the full area of the concealed cal-fe 
would be a little less than 4000 square miles. It as pro 
bable that a virgin coal-field—at the lowest « er 
double the area of the known field—underlaid the east 0 
Yorkshire and West Lincolnshire ; and if 80, its nines 
contents must be regarded as the principal part of t 
national coal reerve. 
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Cardiff.—The steam-coal trade has remained inactive ; 
quotations for large coal have been nominally unaltered, 
at the transactions concluded have been of no great 
importance, and, if anything, the tendency of prices is 
jownwards. The best large steam coal has made 13s. to 
13s. 3d. per ton, while secondary qualities have ranged 
from lls. 6d. to 123. 9d. per ton. House coal has been 
in less active demand, and prices have shown less steadi- 
ness. The best ordinary qualities have made 13s. 6d. to 
i4s. 6d. per ton, while secondary descriptions have ranged 
from 10s. 6d. to 13s. per ton; No. 3 Rhondda large has 
been quoted at 13s. 9d. to 14s. per ton. Patent fuel has | 
made 133. to 13s. 3d. per ton. Foundry coke has been 
quiet at 17s. 6d. to 18s. per ton, and furnace ditto at 16s. 
to 16s. 3d. per ton. As regards iron ore, Rubio and 
Almeria have made 13s, 9d. to 14s, per ton, upon a basis 
of 50 per cent. of iron, charges including freight, insur- 
ance, &c., to Cardiff or Newport. 

Dowlais.—The demand for finished steel has continued 
good. There has also been a satisfactory out-turn of | 
steel rails at the Goat Mill—principally long and heavy | 
sections. The Big Mill has continued to produce fish- | 
plates and light colliery rails. There has also been a fair 
production of steel sleepers. | 


The Swansea Valley.—An additional mill has been | 
started at the Dyffryn Works, Morriston, and nine mills | 
are now in full operation. An average quantity of pig 
has been turned out at Landore, and a large roportion | 
of it has been at once converted into steel. The coppe 
trade has shown little change. The collieries have been 
only averaging about four days per week. 

Wireless Telegraphy. — The Postmaster-General has 
granted the Principal of the Merchant Venturers’ Tech- 
nical College, Bristol, a provisional licence to use two 
sets of wireless telegraph apparatus for experimental pur- 
poses within the buildings belonging to the governors of 
the college. This licence is given under the provisions of 
a recent Act, which imposes severe penalties on persons 
using wireless telegraph apparatus without a licence from 
the proper authority. 

Wages in Wales.—Mr. W. Gascoyne Dalziel, secre- 
tary to the Coalowners’ Association of Monmouthshire 
and South Wales, has given notice to Mr. T. Richards, 
M.P., secretary to the Miners’ Federation, that at the 
quarterly meeting on the 15th inst. the employers will 
submit a proposition to reduce the general wage tate of | 
the district by 74 per cent. The grounds upon which 
the deduction is demanded are the reduced selling price 
of coal, and the depressed state of trade. At present 
the rate of wages stands at 38} per cent. above the stan- | 
dard of December, 1879; and if the present claim of the | 
employers is admitted, it would be brought down to 314 
per cent., just 1} per cent. above the minimum fixed 
upon in the agreement. Under the sliding-scale 31} per 
cent. would represent an average selling price of between | 
Ils. 514d. and 11s. 6.86d. per ton. 








| 


WIRELESS TELEGRAPHY IN CANADA.—With the esta- | 
blishment by the Dominion Government of wireless tele- 
graph stations along the St. Lawrence, and by the De 
Forest Company of a station at Ottawa, it will probably 
be shortly possible to send wireless messages from Toronto 
to Cape Race, or even further east. 








| 
PrrsonAL.—Mr. Walter W. Bannister informs us that | 
he has opened a business as motor engineer at Hever- | 
gardens, Maidstone.—Messrs. Hulse and Co., Limited, | 
Ordsal Works, Salford, Manchester, have appointed Mr. 
Howard C. Wolfe, Ethelburga House, 70 and 71, | 
Bishopsgate-street Within, E.C., their London repre- | 
sentative-—Mr. Edward J. Dutf, Wh. Sc., Assoc. M. | 
Inst. C.E., M. I, Mech, E., announces that he has com- | 
menced business at 51, South John-street, Liverpool, as | 
a consulting engineer for gas-power installation. — Messrs. 
Spurr, Inman, and Co., Limited, Wakefield, have ap- 
pointed Messrs. Umney and Peckett, 46, King William- 
street, E.C., as agents for London and district for the 
sale of their boilers. 








Ovr Locomotive Exports.—The value of the locomo- 
tives exported from the United Kingdom in April was 
149,180/., as compared with 187,701. in April, 1904, and 
~-,0022, in April, 1963. The decline observable in last 
mi nth’s exports was attributable to a great falling-off in 
the South African demand, South African railway enter- 
prise being for the present practically in abeyance. There 
Was, lortunately, however, an improved demand for loco- 
hotives on Indian account. The aggregate value of the 

tives exported in the four months ending April 30 

year was 751,099/., as compared with 577,510/. in the 

ponding period of 1904, and 921,288/. in the corre- 

ng period of 1903. The colonial demand was 
ented in these totals as follows :— 


lonial Group, 1905. 1904. 1903. 





£ 
237,595 
247,900 
218,681 


£ 
190,718 
133,894 
24,487 


B : £ 
ritish South Africa 49,418 
Bri India me - $78,377 


Australasia ., 14,340 


ue of the locomotives shipped to South America 

rl 30 this year was 73,859/., as compared with 

in the corresponding period of 1904, and 102,070/. 

responding period of 1903. It will be observed 

' shipments of locomotives have been pretty well 

ined this year, although they leave, upon the 
something to be desired. 
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MISCELLANEA. 

Tue Naval, Shipping, and Fisheries Exhibition, at 
Earl’s Court was opened by the Lord Mayor on Saturday 
last. The Exhibition includes entertainments and ‘“‘side- 
shows,” which form the staple attractions of the Earl’s 
Court Exhibitions ; and there are some exhibits by manu- 
facturers of war material which are of more serious in- 
terest. We may refer to some of these at a later date. 


An attempt is to be made to utilise as ore the magnetic 
sands found on the north shore of the Gulf of St. Law- 
rence. It is stated that no difficulty is found in getting 
rid of the titanium and concentrating the sands till they 
assay 70 per cent. metallic iron; but before they can be 
utilised some satisfactory process of briquetting them is 
~ ee Experiments are therefore in progress to this 
end. 


From the monthly progress report of the Simplon 
Tunnel works we learn that, at the end of April last, the 
lining of the tunnel on the north side was completed up 
to kilometre 10.119. On the south side the ‘* parallel” 
heading was advanced 129 metres, and the working faces 
of this gallery are now only 230 metres apart. The tem- 
perature of the rock here be been about 114 deg. Fahr. 
‘The discharge of water on the south side has been at the 
rate of 193 gallons per second. The work still remaining 
to be done comprises 553 metres of the top heading, 
790 metres of main tunnel excavation, and 874 metres of 
lining. 

In order to detect adulterations of Portland cement, 
Mr. W. P. ‘Taylor, of Philadelphia, recommends shaking 
up the cement in methylene iodide, to which benzol has 
been added, untilasmall crystal of arragonite will neither 
sink nor float. The specific gravity of the liquid may then 
be taken as 0.95. Portland cement has always a specific 

ravity of at least 3.05, whilst adulterants will rarel 
1ave a density of more than 2.85. Hence, if the adal- 
terated cement is shaken up in the liquid prepared, as 
stated, and then left at rest for an hour, the Portland 
cement will be found at the bottom and the adulterant 
floating at the top. 


We learn that the Sheffield Steel Makers, Limited, of 
Vitzalan-chambers, Sheffield, are now introducing a tool 
steel under the name of Unor steel, which is stated to be 
intermediate in its properties between ordinary Mushet 
steel and the high-speed steels. But few of the older 
machines are stiff enough to use the high-speed steels to 
full advantage, and thus there is a field open for a steel 


' which can be marketed at a moderate price (8d. per lb. 


in the present case), and yet will permit of old pattern 
machinery being worked up to the limits of its capa- 
bilities. Unor steel is of the air-hardening type. To 
harden it, it is heated to a bright red, and then allowed to 
cool naturally in the air without the use of a blast. It 
can, moreover, be readily annealed by heating it toa cherry 
red, and then letting it cool over a fire toa very dark red, at 
which it is quenched in water. It is stated not to suffer 


|in any way, even if repeatedly hardened and annealed. 


In the latter state it is readily machined. Twist drills 
made of it have given very satisfactory results. With 
one, 45 in. in diameter, forty-nine holes, each 1{ in. deep, 
were drilled in a Cammell’s steel railway tyre, analysing 
0.49 per cent. carbon, at the rate of one hole in 25 seconds. 
Similarly, twenty }}-in. holes were drilled in the same 
steel to a depth of 2 in. in a total time of 164 minutes. In 
both cases the drill is stated to have been in good condi- 
tion at at*the end of the test. 

We learn that steps are being taken to approach the 
railway companies, with a view to securing a reduction in 
the railway fares now charged to exhibitors of implements 


|at the many agricultural shows and to their assistants. 


The initiative in the matter has been taken by Messrs. 
Carson and Toone, of the Wiltshire Foundry, Warmin- 
ster. The success of these shows is largely due to the 
exhibits of agricultural machinery ; and as a successful 
show benefits the railway by creating the traftic to and 
from the place of exhibition, there seems a fair case for the 
favourable consideration of the companies. In Scotland 
an arrangement of this kind already exists, so far as the 
annual show of the Highland and Agricultural Society of 
Scotland is concerned. In this case the Scotch railway 
companies issue a ticket at either a single fare or at a fare 
and one-quarter, which is available from the day preced- 
ing the opening of the Show till the Monday of the week 
following. Many English companies do now issue cheap 
tickets to the different Shows, but the period over whic 
these are available is not sufficient for them to be of any 
use to exhibitors, whose assistants must be present, not 
only during the whole period during which the Show is 
open, but for at least a day before and a day after. The 
proposal of Messrs. Carson and Toone is, that in the first 
instance exhibitors approach the secretaries to the diffe- 
rent societies, and that the latter should in their turn 
arrange matters with the railway companies. 


In a paper recently read before the Liverpool Section of 
the Society of Chemical Industry, Mr. Eustace Care 
described the Schartzkopff system of firing boilers wit 
coal-dust fuel, as in use at Haydock. For success in 
burning coal-dust, it is necessary, he states, that the 
moisture, the size of grain, and the amount of air, should 
be kept uniform. It is therefore necessary to dry and 
grind the coal. At Haydock the drier consists of a 
revolving cylinder 4 ft. in diameter by 36 ft. long, which 
makes six revolutions per minute. It is found that the 
consumption of 1 lb. of carbon suffices to drive off about 
8 lb. of moisture from the coal, which generally contains 
4 to 6 per cent., as delivered from the mine. The vapour 
driven off is extracted from the cylinder by an exhaust- 
fan. The discharge from this is through a large 
chamber, in which any dust carried away at the same 
time is collected and remuved by achain conveyor. A 








temperature of 120 deg. Fahr. is maintained inside the 
drier, air heated in a dust-fi furnace being drawn 
rae gy the revolving cylinder by the fan already men- 
tioned. At Haydock about 500 tons of coal are ground and 
dried per week. The initial cost of the grinding and drying 
plant was 2770/. ; and the annual cost, inclusive of stores, 
wages, repairs, depreciation, and interest, is 580/., so that 
the net cost of drying and grinding the coal is about 5.35d. 
per ton, to which should Be added 1.33d. for the power 
taken. The fuel is used for firing a 500-horse-power 
Stirling boiler. The burner consists of a hopper, into 
which the dust is automatically conveyed, and from which 
it is shot into the furnace by a brush revolving at 800 to 
1000 revolutions per minute. The furnace is Tinea with 
fire-brick. Including the interest, depreciation, stores, 
power, and labour involved in the actual burning of the 
fuel, the total cost of drying, grinding, and stoking 
works out to 11.07d. per ton, which would be reduced to 
7.68d. per ton if the boiler was worked over the whole 
twenty-four hours. 


In the last annual report of the Chief of the Corps of 
Engineers, U.S. A., a simple and ingenious device for mea- 
suring the water required by a batch of concrete in a mixer, 
is described by Mr. Clarence Coleman. It consists of an 
ordinary oil barrel which is placed slightly above the 
level of the mixer, and is connected with a water-suppl 
tank by a 2-in. pipe, which is provided with a valve. x 
2-in. pipe, also provided with a valve, passes through 
the bottom of the barrel, but does rot project inside it. 
This latter pipe is straight and vertical for some few feet, 
and telescoping into it is a 2-in. plunger pipe, which can be 
raised or lowered by means of a lever, which is attached 
to arod passing through the top of the barrel and support- 
ing the plunger-tube inside. This rod is placed in front 
of a graduated board, so that the position of the telescopic 
tube inside the barrel is known ata glance. Leakage 
between the 2-in. plunge-pipe and the 2}-in. pipe is pre- 
vented by means of a stutfing-box. The two valves—the 
one on the pipe from the barrel to the mixer, and the 
other on the pipe between the supply tank and the barrel— 
are“connected by means of a rod, and can be operated to- 
gether. Thetop of the barrel is closed, but from it a 
j-in. vent pipe is taken up vertically to the same level as 
the water in the supply tank. Starting with the barrel 
full of water, the 2-in. plunger pipe is raised or lowered 
till the rod attached to it marks the desired percentage of 
water ; a rope attached to the lever that operates the two 
valves is then pulled, the valve between the barrel. and 
the mixer being thereby opened, and the valve between 
the supply tank and the barrel closed. The water in the 
barrel is then discharged into the mixer until it falls to 
the level of the open top of the 2-in. plunger pipe, when, 
of course, the flow ceases. The rope is then released, and 
a counterweight at once pulls back the two valves to their 
original positions, closing the one between the barrel and 
the mixer, and opening that between the supply tank and 
the barrel. The water then fills up the barrel ready for 
the next batch of concrete that requires mixing. 


In an address recently delivered to the Birmingham 
District Association of Clerks of Works and Building 
Foremen, Mr. E. R. Savage described some of the diffi- 
culties met with in admitting manufacturing waste into 
sewers. The principal trade effluents to be provided for 
were, he said, Son from:—(1) Slaughter-houses, abattoirs, 
and fell-mongers; (2) galvanising and electro - plating 
works; (3) breweries; (4) gas works; (5) steam users. The 
etHuent from slaughter-houses, he stated, contained in its 
crude state a large amount of solids in the shape of fat, 
animal tissue, and the like, which, if discharged direct 
into the sewers, would coat them with a filthy glutinous 
deposit, which would soon become offensive in the highest 
degree. Hence every slaughter-house and kindred esta- 
blishment should be provided with a water-tight separat- 
ing-tank with fine screens across, through which the sew- 
age should pass before entering the drains, so as to arrest 
matter of thiskind. In the case of fell-mongers the diffi- 
culty was aggravated by the large amount of hair and wool 
in the raw sewage, and also by its large content of lime, 
which was a precipitant for ordinary sewage. In the case 
of galvanising works the trouble with their effluents arose 
from the age into the sewers of acids only partially 
spent. These acids were destructive both to mortar 
and to Portland cement, and the fumes generated some- 
times endangered the lives of the sewer men, whilst in 
some cases the acid was strong enough to destroy their 
boots. For these reasons it was important that such eftlu- 
ents should be neutralised by passage through a lime tank 
before admission to the sewers. In the case of breweries 
the principal trouble arose from the formation of a deposit 
on the brickwork of the sewers, which could only be 
removed by scraping. At the same time it was also 
necessary to take precautions against the accumulation in 
the sewers of carbonic acid gas, which might be rf 
into them in large quantities. Gas-works effluent was, he 
stated, sometimes extremely foul smelling and penetra- 
tive. With steam-users the main thing to be prevented 
was the admission of steam and very hot water into the 
sewers. Boilers should never be blown out to the sewers 
direct, but should discharge first into a cooling-tank, 
where the water blown out should stay till its tempera- 
ture did not exceed 110 deg. Fahr. 








JAPANESE ARMOUR-PLATE TRIALS: Errata.—Three 
slight inaccuracies crept into the article in our issue of 
April 28 on the trials of Vickers armour-plates for the 
Japanese battleship eee at their naval construc- 
tion works at Barrow -in-Furness, On the _thirty- 
ninth line in the left-hand column of page 539, the per- 
centage 155 per cent., should read 165 per cent. Three 
ees teeue f andes 82 in. should read 8? in. In the next 
column on the same page. in the second line, the words 
‘“*4 ft. thick square,” should read ‘‘4 ft. square.” 
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In our issue of November 11] last* we gave a general 
notice, with illustration, of the removal from the Swale 
Bridge of the original bascule girders over the opening 
span, and the lowering into place of the new single 
balanced leaf on the Scherzer rolling lift system. On 
page 604 of this issue we give a general view, and on 
page 605 and above details of the steelwork in the new 
piers and substructure which had to be built before the 
opening leaf could be erected. On the two-page plate 
there are details of the superstructure of the piers. In 
future issues we propose to publish further illustra- 
tions, and will then describe the mode of erection of 
these parts, and give also a full description of the 
opening leaf, with its electrical equipment, signals, &c. 

Referring to Figs. 4 to 10, on page 605, showing the 
caissons for the main pier, which are placed at each 
end of the old pier, and are of the same width above 
the bed of the channel as the old pier, so that the 


original width of waterway is maintained, it will be | are 


noted that while they are of circular form in front, 
with horizontal and vertical timber fenders attached 
by angle bars to the skin of the caisson, the back next 
the brick pier, which had to pe cut away for the pur- 
pose, is rectangular, and the corners are worked into 
the base of these caissons, so that at their cutting 
edges they form rectangles 15 ft. by 13 ft. 9 in., to| 
give as large an area as ible. 
The caissons for the Sah pier, Figs. 11 to 19, are) 
built on somewhat similar lines to the others; but as | 
they are a little distance from the brickwork of the | 
old piers, they are circular for the upper part, with | 
timber fenders attached, and enlarged at the base to a | 





rectangle 12 ft. by 11 ft. 


The close proximity of the new work with the old 


necessitated that air pressure should be used through- | 


* See ENGINEERING, vol. Ixxviii., page 657. 
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out the process of excavating and sinking. For this 
purpose working chambers (see Figs. 4 and 11) were 
constructed in the bottom lengths, with central shafts 
to the tops of the caissons. These shafts were per- 
manently riveted in place, and form, with the cellular 
framing at the top, a substantial seating for the 
rillage of rolled beams and bearing plates of the 
fintel girder, Figs. 20 and 23, on the two-page plate. 
These bearings support the lintel girders, Figs. 20 
to 26, which consist of twin trusses connected by 
plated diaphragms with box top and bottom members 
and intervening strut bracing. In addition to the 
riveting together of the heads of caissons, the grillages 
and ends of lintel girders, each end of the lintel girder 
is held down by four bolts, with nuts 3 in. in diameter 
at top, to anchorage sunk 16 ft. down in the concrete 
filling of the caisson. 
ie. 27 to 32 show the track girder trusses ; these 
placed external to the original main girders, which 
remain in place, and between which and the trusses 
there is left room for the track girders, Fig. 29, upon 
which roll the segments of the opening leaf. As these 
track girders have to support the whole of the moving 
weight of the opening leaf, the cantilever attachments 
are very massive and somewhat of a special construc- 
tion, as indicated in Fig. 30. These side trusses rest 
upon seatings on the top of the lintel girders, as shown 
in Figs. 20 and 23, and are connected together on the 
top by lateral bracing and the girders supporting the 
machinery platform. 








Our Coat Asroap.—The exports of coal from the 
United Kingdom in April amounted to 3,690,257 tons, 
as com with 3,796,358 tons in April, 1904, and 
3,455,811 tons in April, 1903, while for the four months 





ending April 30 this year an aggregate was attained of 


14,731,791 tons, as compared with 14,303,227 tons in the 
corresponding period of 1904, and 13,788,050 tons in the 
corresponding period of 1903. 


Tue Port or Pir#us.—The port of Pireus has by 
degrees become an important centre for shipping and 
commerce. In the year 1903 the port was visited by 1407 
foreign steamers, of an aggregate burthen of 1,963,500 
tons, and 284 sailing vessels, of an aggregate burthen of 
26,400 tons. Austrian vessels were in a majority amongst 
the foreign ships. The port was during the same year 
visited by 2922 Greek steamers, of an aggregate burthen 
of 1,498,000 tons; there is no record as regards Greek 
sailing vessels. The exports from Greece in the year 
1903 were valued at 84,416,539 francs, of which sum agri- 
cultural produce accounted for 38,000,000 francs ; metals 
and minerals for 18,500,000 francs; and wine, &c., for 
11,500,000 francs. The imports the same year amounted 
to 136,530,000 francs. 


A New Nava Popsuication.—The Flect is a new 
illustrated monthly paper devoted to the interests o! the 
Royal Navy, the first number being issued this month. 
It is written for the personnel of the fleet, but there is a 
good deal in the first number that will be of interest to 
those not in the service. There are notes on current 
events, paragraphs, verses, reviews of books, and corre- 
spondence, in addition to longer articles. ‘‘A Mediter- 
ranean Cruise” is brightly written, in that pleasant and 
frank style which naval men so successfully affect. 
Whether it is the nature of the subject, or the particular 
social atmosphere of the ward-room, is uncertain, but the 
writings of naval officers almost always afford bright and 
cheerful reading. The other articles are on ‘The Man 
before theGun,” ‘‘ Naval Clothing Reforms,” “‘ The Lower 
Deck,” ‘‘Naval and Military a » “Short 
Service,” ‘‘Naval Recruiting,” ‘‘The Lack of S»>- 
marines,” and “‘ Corporal Punishment.” The price is 2!., 
and the publishers are the Westminster Press. 
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(For Description, see Page 595.) 








Fic. 53. Contocne Fire Bricape. Setr-Propettep MecuHanicatty-Ratsep 80-Fr. Lona Lapper. 























Fic, 54. Tue Hanover Fire Bricape. 
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THE PLACE OF THEORIES IN SCIENCE. 


In the current issue of the Contemporary we find 
an article entitled ‘‘ The Scientists and Common- 
sense,” by Professor Elkanah Armitage, which 
appears to be based on certain misconceptions as 
to the object of a scientific theory and the nature 
of scientific truth. These misconceptions are some- 
what widely prevalent amongst those who have but 
a superficial knowledge of either science or philo- 
sophy, so that some criticism of the position taken 
by Professor Armitage may be of interest. The 
main assumption of the writer appears to be that if 
investigators discover any unexpected phenomena, 
science is thereby discredited. A scientific theory 
from this point of view is assimilated to a dogma 
or creed fixed by authority, and thus incapable of 
modification. This view is totally erroneous. The 
object of a scientific theory is twofold. In the first 
place it simplifies the classification of facts ; and, 
secondly, it may enable us to predict. If any 
theory meets these two requirements, it is to a large 
degree immaterial whether it represents facts as 
they really are, or whether it merely relates to a 
mechanical model, which, in the particular pro- 
perties with which it is concerned, parallels Nature 
as it actually is. Experience shows that we can 
imagine mechanisms which accurately reproduce a 
large (pe of natural phenomena. It is, 
nevertheless, exceedingly improbable that Nature 
is merely a mechanism ; yet it is possible to be 
thoroughly convinced of this, and at the same 
time equally assured of the importance of improv- 
ing our model, so as to include in a single theory 
as many distinct phenomena as possible. 

Professor Armitage refers to the discovery of 
such bodies as radium as having exploded the 
atomic theory. Such a view can only be held 
by those who are but imperfectly acquainted 
with the trend of scientific thought during the 
last quarter of a century. It is quite true that 
many leading men some thirty years ago defined 
atoms as indivisible entities. Clerk Maxwell 
appears to do this in his article ‘‘ Atom” in the 

neyclopedia Britannica ; but this view has never 
passed without protest, as may be seen in the 
article ‘*‘ Molecule” in the same publication. 
Probably it was not really held by Clerk Maxwell 
himself, since the hypothesis of ‘‘ atomicity” in 
this restricted sense is unthinkable; yet, owing 
perhaps to the fact that some slight knowledge of 
Greek is fairly common amongst the educated, this 
inadequate definition of the atom is very widely 
accepted. Incidentally, the prevalence of this error 
is an interesting commentary on the contention 





sometimes advanced, quite seriously, that a know- 
ledge of Greek is essential to the comprehension 
of scientific terms. In this case it is actually mis- 
leading, since the definition really accepted for 
many years is not that an atom of hydrogen, 
say, is necessarily indivisible, but that if it were 
so divided, the fragments would no longer be 
hydrogen, and possibly not even matter. 

So far from current theories being overturned 
by recent discoveries, as Professor Armitage clainis, 
the actual state of affairs was such that if Bec- 
querel’s accidental discovery of the radioactivity of 
uranium had not been made, it is quite probable 
that, with but a very short delay, the phenomenon 
would have been discovered as the result of a 
reasoned research directed to this very end. In 
fact, the views of Nature then in favour actually 
required, when pushed to their logical conclusion, 
that some such phenomenon should exist. The 
commonly accepted mechanical model has accord- 
ingly, therefore, not only proved adequate to 
include these new discoveries, but at the very 
moment at which they were made was all but in a 
position to predict them. It thus appears that the 
confidence of the physicist in the close resemblance 
of his mechanism to the actual reality has been 
strongly confirmed by the very discoveries which 
Professor Armitage imagines have created confu- 
sion, in what he evidently regards as the enemy’s 
camp. 

Nevertheless it remains quite true that reality 
may be very different from our model ; and this 
would be still true were it conceivable that a 
purely mechanical explanation of the universe 
is possible. Poincaré has stated that, given any 
finite series of phenomena, it is theoretically 
possible to devise an infinite number of mecha- 
nical models which will accurately reproduce the 
phenomena in question. To take a geometrical 
analogy : if we plot down five points determined 
from experiment, we can draw through these an in- 
finite number of smooth curves. The equations to 
these curves will, in general, contain five coefticients, 
the values of which are deduced from the co-ordi- 
nates of the five points. If nowa sixth point is 
taken, only a fraction of the previous curves will 
pass also through this sixth point ; though by intro- 
ducing an additional coefficient it would again be pos- 
sible to draw an infinite number of curves through 
the whole of the six points. The introduction of the 
sixth point discriminates, therefore, between the 
possible and impossible curves of the first series, 
and thus corresponds to the contrivance of a crucial 
experiment in physics, such as that on the velocity 
of light in dense bodies, which finally upset the 
corpuscular theory. In practical geometry we 
endeavour to obtain a curve to fit our experi- 
mental points, using as few coefficients as possible. 
So, also, in devising scientific theories out of the 
infinite number theoretically at our disposal, we 
always choose the simplest. In the above analogy 
the true curve may really be a very complicated 
one, and, so far as Nature is mechanical, it may 
be also extremely complicated ; it is, nevertheless, 
quite unnecessary to modify our simpler mechanisms 
till these fail to include new facts. 

Professor Armitage fails to distinguish between 
our mechanical models and the scientific truths at 
the back of them. The model may change, but the 
truth remains. The fact that heat becomes latent 
in the evaporation of water remains, although the 
mechanism involved in the process, as we now pic- 
ture it, is widely different from that conceived by 
its discoverer, Black. Professor Armitage also 
objects to the existence of the ether being 
described as a scientific ‘‘ truth ;” and, strictly 
speaking, his position {s logical enough. If this 
ground is to be held, however, it is even more 
improper to speak of an historical truth or an 
historical fact; since in matters of history much 
of the evidence is necessarily evanescent, whilst in 
matters scientific it is permanent and under con- 
tinual re-examination by independent investi- 
gators. If the term ‘‘ truth” is to be discarded in 
science and history, it may well disappear from the 
language, or be retained only for Descartes’ fun- 
damental axiom: ‘‘I think; therefore I am.” 
Unless language is to be thus restricted, it 
appears quite legitimate to allude to the ether as 
a scientific fact. We have much evidence in favour 
of its existence, and none whatever inconsistent 
with it. The evidence in its favour is undoubtedly 
stronger than that for the existence: of Charles I. 
We have any amount of evidence that the sensation 
of light is connected in some way or other with a 
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variation periodical in both time and space, to use 
the modern generalised definition of a wave motion. 
It was the late Lord Salisbury, we believe, who de- 
fined the ether as the nominative of the verb ‘to 
undulate ;” and, generalising the word ‘‘ undula- 
tion” as that of wave motion has been generalised, 
this definition can hardly be improved upon. 

It is natural and legitimate to try and devise a 
mechanical ether, and many different attempts to 
do this have been made. No single one has, how- 
ever, yet been successful in describing all the pheno- 
mena involved ; and it is quite possible—perhaps 
even probable-—that success will never be attained, 
since the problem is probably pretty much that of 
describing the simple in the terms of the more com- 
plex. Even if our mathematical physicists do ulti- 
mately succeed in picturing a mechanism which 
shall accurately reproduce all the properties of the 
ether as now known, this model, as already pointed 
out, need not be a true representation of the ether 
as it actually exists and nevertheless be highly 
useful ; and the ether would still remain a fact in 
the ordinary everyday sense of the word, though the 
model in question might be ultimately discredited. 

This failure would, moreover, not in any way pre- 
vent further attempts at the construction of more 
perfect models, since by the aid of these that im- 
portant function of science, prediction, is greatly 
facilitated. This is a workaday world, in which 
action takes precedence of meditation. An imper- 
fect theory may serve as a very efficient guide to 
action, as is illustrated every day by the practice of 
engineers in bridge-building. The materials they 
use are never perfectly elastic, the joints between 
the members are never perfectly flexible ; yet the 
structure is proportioned as if these purely imagi- 
nary conditions were satisfied. Not only this, but 
these very assumptions are not carried to their 
logical conclusions. In proportioning an I-beam 
no one ever thinks of following the logical pro- 
cess of St. Venant, and deducing from their 

yartial differential equations the real  distri- 
Soles of stress and strain in the interior of 
the ideal elastic solid; but we adopt instead a 
much simpler hypothesis, though its inaccuracy is 
perfectly well known. If engineers had waited 
to learn the true nature of the inter-action between 
the molecules of a strained metal bar before they 
ventured on the construction of iron bridges, we 
should—so far as structural matters are concerned 
—hbe still buried in the Stone Age. The fact that 
our theories as to the precise nature of the reactions 
between contiguous molecules are notoriously in- 
accurate does not in any way invalidate our belief 
in the existence of these molecules, as Professor 
Armitage would seem to imply. That they exist 
is as certain as the existence of the bar itself, 
though the mental picture now formed of them 
may prove to be largely erroneous. The existence 
of the one is, in short, not a bit more inferential 
than that of the other. The atomic theory may 
thus fairly be claimed as based on a scientific 
truth ; whilst the mechanical model, however im- 
proved, with which we try to reason out the peculiar 
properties of these atoms, will always remain 
merely provisional. 








COMMERCIAL AND RAILWAY ENTER- 
PRISE IN CHINA. 

Tur paper recentiy read before the Royal Geo- 
graphical Society by Lieut.-Colonel C. O. Mani- 
fold, I.M.S., contains much information on the 
possibilities of the Upper Yangtse Provinces, as 
regards commercial and railway development, 
which is worthy of careful study by all who are 
interested in the trade and industry of China. 
The war in the Far East is absorbing so much 
attention that the evolution which is going on in 
China is apt to be over:ooked. The war itself is 
rapidly changing conditions, and unless British 
engineers and merchants — themselves to the 
altered circumstances, they will find themselves left 
out in the cold. This is specially true of the Upper 
Yangtse Provinces, which have always been looked 
upon as the part of China in which Britain had its 
greatest interests. For some time past, however, 
a great deal of attention has been paid to these 
provinces by Continental mining engineers. Some 
six weeks before the expedition with which Colonel 
Manifold was connected, two French engineers 

sed through the same districts, and ten months 
a" that a 74 4 of three had also visited the 


of Belgian, American, and French engineers had 
been prospecting. Colonel Manifold expressed the 
hope that those interested in British mining enter- 
prises in China would also investigate into the 
prospects which those regions might hold out, for 
there appeared to be little doubt that the pros- 
pects of mineral wealth were worthy of their atten- 
tion, and he might say that should the reports of 
its riches be verified, and the amount of traftic 
that was likely to arise warrant such an under- 
taking, the country between Lao-Ho-Kou and Chu- 
shan would afford a practicable alignment for a 
railway line. ; 

Colonel Manifold’s expedition traversed much 
difficult mountainous country, and reached the 
Ta-pa-shan ranges, which form the north-east 
boundary of Sechuan, and then pushed on to the 
city of Chungking. This was the third visit which 
Colonel Manifold had paid to Chungking within 
five years, and on each occasion he found it 
greatly increased in prosperity. Chungking was 
the commercial metropolis of Sechuan, and must 
be the first objective of any railway entering the 
province, for it is situated on the Yangtse at a 
point on which all the rivers of Sechuan focussed 
and to which all their traffic was borne. The pre- 
sent great import trade of Chungking was in Indian 
cotton yarn, which constituted over 70 per cent. of 
the total foreign imports; even against the com- 
petition of the Shanghai and Japanese cotton mills, 
with their advantages of proximity and abundant 
labour, India had so far not only held her own, but 
within the last two years had doubled her imports, 
and had achieved this under the most harassing re- 
strictions, caused by the existing hazardous means 
of communication. At present, of the 2,581,616l. 
sterling of foreign imports which passed through 
the Customs at Chungking, 2,150,000/., or over 
90 per cent., were represented by British textiles, 
and of these Indian cotton yarn accounted for 
1,349, 6761. sterling. 

The difficulties in the way of railway extension 
arise from the inertia of the Chinese and the poli- 
tical jealousy of the foreign Powers, and the first 
of these is probably increased by the second. 
Some time ago the Chinese provincial authorities 
stated that they were themselves desirous of under- 
taking all future railway construction, and of effect- 
ing this solely with Chinese capital raised in the 
provinces concerned, and wholly under Chinese 
management. Colonel Manifold remarks that we, as 
a nation, ought to be delighted to see the Chinese 
themselves doing anything to open up the province 
in a way which would bring the possibilities of its 
immense trade within our reach ; but as yet nothing 
has been done, and he fears that the proposal has 
been put forward simply for the purpose of obstruct- 
ing progress. He therefore says that it would be in 
the best interests, not only of the world at large, 
but also of China herself, if the Chinese Imperial 
authorities were to fix a time limit within which 
the provincial authorities must show evidence of 
being able to undertake construction, with some 
hope of completion, of the railway within a reason- 
able time; or if not able to do so, that foreign 
capital should be invited to give the necessary aid. 

As British trade represented over 90 per cent. 
of the foreign trade done in the Upper Yangtse 
regions, it should appear reasonable to the Chinese 
Government that when, as would inevitably be the 
case, foreign assistance was called to aid in the 
construction of a railway in these regions, British 
capital should have the preference given to it. 
But this proposition brought into view the second 
of the obstacles which stood in the way of British 
commercial development in Sechuan. We had with 
our neighbours the French an agreement by which 
if a perverted use was made of it, either nation 
was likely to be hampered and obstructed in the 
execution of any enterprise which it endeavoured 
to carry out single-handed in Western China. By 
this agreement France and Great Britain were 
reciprocally forbidden to acquire any exclusive 
advantage, privilege, or monopoly in the provinces 
of Yunnan and Sechuan. This agreement was one 
which, if interpreted on a mutual friendly basis, 
might lead to the most advantageous results accru- 
ing to either nation. Unfortunately, there had 
always been the possibility of international rivalry 
being so strong that resort might be made to an 
agreement, originally intended to be beneficial, 
only when by its instrumentality what were excel- 
lent intentions on the part of either nation 
might be frustrated and rendered null and void 





district ; while he had been informed that subse- 
quent to the British expedition, separate parties 





in results. Of late, however, between our neigh- 


bours and ourselves the promise of a happi 

era had set in, and we might hope to see th 
fruits in Western China. The French Gover, 
ment has already given its sanction and fina, 

cial support to a great scheme of railway enter- 
prise between Indo-China and Yunnan, whic, 
if carried out, would cause the trade of Western 
Yunnan to be transferred to the French and the 
Gulf of Tong-king; and though it might be uf 
small dimensions at present, it was a trade capalile 
of great expansion in the future, and one we could 
not, therefore, afford to lose. Colonel Manifold 
thinks that, in view of the relative poverty of 
the province of Yunnan, the financial success of the 
French scheme would depend upon the develop- 
ment of the adjoining and richer province of 
Sechuan, whose increased prosperity, with rapid 
and safe means of communication, will once more, 
as of old, seek fresh outlets for its overflow in 
Yunnan. 

Here we have conditions which may result not 
only in financial, but also in political rivalry, and 
it is to be hoped that the good understanding which 
at present exists between Great Britain and France 
will extend to their enterprises in the Far East, 
and that British business capacity will be united 
with French genius for initiative, and thus not 
only lead to the financial success of their under- 
takings, but also to the increased welfare of the 
people of China. 











THE MASSACHUSETTS INSTITUTE 
OF TECHNOLOGY, 

THe Massachusetts Institute of Technology is 
now passing through a momentous phase of its 
history. For more than forty years the Institute 
has upheld the best traditions of American technical 
education, and the result has been an increase in 
the number of students year by year at an accele- 
rated rate. Notwithstanding the increased burden 
imposed by the numbers, the faculty have been 
able to preserve the standard of the degrees and 
to maintain efficiency in the teaching staff and 
laboratories, with an income derived from private 
benefactions and moderate students’ fees, assisted 
by a small grant from the State. Building after 
building has been erected upon the valuable free- 
hold held by the Institute in the back-bay district 
of the city of Boston, and an accommodation is 
there provided for 1600 students, who represent 
every State in the Union and many foreign coun- 
tries besides. But now the available building 
space on the present holdings is practically ex- 
hausted, and the constant accession to the number 
of undergraduates already calls for an increase of 
space, which cannot be provided upon the site. 

A proposal to meet the difficulty by limiting the 
number of undergraduates by statute or by raising 
the fees to a restrictive figure, met with scant 
favour from the governing body ; but a scheme for 
the removal of the Institute to a more spacious 
location has been under discussion for some time, 
and has met with influential support. By some 
such alternative the property of the Institute, which 
has become very valuable, could be sold to advan- 
tage, and the resulting funds would be utilised to 
purchase comparatively cheap land on the outskirts 
of the city, and there to erect commodious buildings 
on a comprehensive plan. This scheme has now 
given place to another, in view of the recent accept- 
ance by Harvard University of a generous endow- 
ment for purposes of technical education, left under 
the will of the late Gordon McKay. The income 
of this bequest at present amounts to 250,000 dols. ; 
and at the expiration of certain life interests the 
residue of the estate will pass into the hands of the 
President and Fellows of the Harvard University as 
trustees, to be devoted to the furtherance of educa- 
tion in industrial science. The ultimate amount 
which will be at the disposal of the trustees is not 
known, but it will be several million dollars, and 
it is to be expended in a manner specified under 
the conditions of the bequest, among whicli are 
clauses specifying that the endowment shall be 
used for the purchase of building sites, erection of 
buildings, and for ‘‘ the maintenance of professor 
ships, workshops, laboratories, and collecticns for 
any or all of those scientific subjects which have, 
or may hereafter have, applications useful t» man, 
also for aiding meritorious or needy students 1D 
pursuing those subjects. 

Harvard University is thus in a posit 
found a well-equipped engineering depat' 
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tions of the kind in the country. As the Institute 
of Technology commands a reputation which could 
not be paralleled, for some time to come at least, 
by a rival institution on the opposite bank of the 
Charles River, it would make the success of a new 
institution doubtful for some years. Moreover, the 
unnecessary duplication of eyuipment in two such 
colleges has presented itself forcibly to those upon 
whom the responsibility of the decision rests, and the 
result has been that the question has led to a con- 
ference between representatives of the governing 
bodies of the two institutions. The negotiations so 
far have proceeded to the extent of tentative terms 
of agreement under which the Institute of Techno- 
logy would retain its independence and name, and at 
the same time would be able to carry out a scheme 
of removal effectively, aided by a share of the 
McKay endowment, which Harvard would contri- 
bute in lieu of spending it in the erection of separate 
buildings for the students of the Lawrence Scien- 
tific School, which now forms the engineering de- 
partment of the University. The advantages 
accruing to the Institute by such an arrangement 
are not unmixed, and much would depend upon 
the details of the bond which would link the two 
together. The legal position of Harvard in regard 
to the proposed allocation of a portion of the en- 
dowment is not yet clear, and should the prelimi- 
nary agreement be ratified and accepted as a work- 
ing arrangement, the State tribunal may be called 
upon to give a decision on the question. The pro- 
spect of a union between two seats of learning, each 
among the best of its kind in the United States, 
has naturally produced much discussion by those 
most concerned, and the amount of partisan in- 
terest outside, as the Boston Press indicates, has 
been considerable. This is not the first time that 
a union between Harvard and the Institute has 
heen proposed, but it is now nearer realisation 
than ever before. 








THE JUTE INDUSTRY IN INDIA. 

Tur observation of the changes in economic and 
industrial conditions is one of the chief duties of 
modern manufacturers and merchants. Many 
British industries owe their beginning and pro- 
gress to circumstances which might be called acci- 
dental, and which are rapidly passing away, as the 
resources of other countries are developing. This 
is strikingly true of the jute industry, which in 
this country has its chief centre in Dundee. That 
town has no special advantages for the manufac- 
ture, and for some years past the conditions have 
been very hard for the Dundee factories, as the 
competition, especially in India, has increased ; and 
when it is remembered that the extensions in India 
have, to a large extent, been carried out by means 
of capital made in Dundee, the situation is not 
without a touch of irony. The industry has not 
yet reached the stage of development when an in- 
ternational trust» organisation would be possible, 
and it is indeed doubtful whether it ever will, as 
the interests ‘of the capitalists very often conflict. 
Since 1892 the capacity of the Indian mills has 
almost doubled. The following table shows the 
progress made :— 


; . rso 
Number. | Capital. a A | Looms, Spindles. 
| 








Rs. 
1892-3 25 3,43,44,000 65,585 | 8,479 177,732 
1393-4 26 3,47,24,000 67,502 9,082 189,144 
94-5 27 3,68,07, 73,565 | 9,504 197,673 
95-6 27 |: 4,03,09,000 77,313 | 10,071 212,595 
“96-7 30 | 4,39,58,000 90,796 12,276 254,610 
7-8 33 4,60,50,000 93,723 | 12,737 271,363 
18-9 32 4,95,50,000 94,225 13,323 277,398 
£ 
SId-O 33 | 8,978,025 101 630 | 14,021 293,218 
100-1 35 | 4,421,358 110,462 | 15,242 315,264 
4 4 2 35 | 4,641,894 113,946 16,059 329,300 
Whe-3 36 | 4,800,000 118,000 17,091 350,120 
XM me 5s + | 19,901 
3) 21,518 


; It will be seen from this table that the progress 
48 been steadily going on. Until 1898-9 the capital 
'S given in rupees, and the sterling capital in 1892-3 
uay be roughly stated at about 2,600,0001. In 
‘02-3 it had_grown to 4,800,000/., and is steadily 
‘ncreasing. The number of looms increased in that 
period from 8479 to 17,091, and that of spindles 
trom 177,732 to 350,130 in 1902-3. These figures 
are from the official statistics and refer to the 
"nancial year, which ends in March. The figures 
for the two following years, relating to the increase 
in the number of looms, are from the tables pre- 
pared by Messrs. I, A. Dykes and Co., Calcutta, 








and relate to the calendar year. Messrs. Dykes’ 
figures, as showing the ratio of sacking to Hessian 
looms may be further given, as follows :— 








Total at January 1. Sacking. Hessian. | Total. 
1901 .. er ee hee 8727 6,609 15,336 
Nor iF sighs “ine “ 8430 8,210 16,640 
1903... oe - as 8861 | 8,736 19,597 
190: .. oe > oe 9341 | 10,560 19,901 


Ber OSs ess 9900 11,418 21,318 
The number of looms will be largely increased 
during the current year, and the progress has been 
so great that the jute manufacture has actually 
taken precedence of the cotton manufacture in 
India. The Dundee manufacturers feel that they 
are handicapped in several respects. For instance, 
the Calcutta mills are not placed at the same dis- 
advantage by the fluctuations of the exchange, 
and their taxation burdens are less onerous. The 
conditions and hours of labour also give the Indian 
manufacturers an advantage over those of Britain, 
and the question is being asked in Dundee, ‘Is 
it reasonable that the home industry should be 
handicapped as it is with respect to hours and 
conditions of labour by what we are taught to 
regard as part of the British dominions,” and 
murmurs are being heard that the Calcutta mills 
should work under the same conditions as 
the home mills. The Indian manufacturers have 


a practical monopoly of the local trade, which is 


very extensive, and having met the demands of 
that, they are pushing far afield, and are rapidly 
rendering the position of the home trader in the 
great neutral markets of America more precarious. 
The supply of raw material is also an important 
factor, and in this the Indian manufacturers have 
a special advantage, as the returns for the last ten 
years show that it has not increased to any great 
extent, so that the increasing demand for it in 
India has raised the price of the quantity which has 
been exported. 








THE IRON AND STEEL INSTITUTE. 

Tue thirty-sixth annual general meeting of the 
Iron and Steel Institute is being held this week at 
the house of the Institution of Civil Engineers, by 
permission of the Council of the latter body. The 
meeting commenced yesterday morning, the 11th 
inst., and is to be continued to-day. The President 
for the last two years—Mr. Andrew Carnegie—occu- 
pied the chair at the commencement of the pro- 
ceedings, and was succeeded later on by the new 
President, Mr. Robert A. Hadfield, of Sheffield. 


THe LATE Sir BeRNHARD SAMUELSON. 


The reading of the minutes having been con- 
cluded, Mr. Carnegie announced that the Council 
had passed a resolution to the effect that they (the 
Council) had received with regret an intimation of 
the death of their esteemed colleague, Sir Bernhard 
Samuelson, Bart., past-president and one of the 
founders of the Institute, and they desired to 
convey to Lady Samuelson and the family an expres- 
sion of sincere sympathy in their bereavement. The 
Council felt that it would be difficult to over-rate 
the services that Sir Bernhard had rendered to the 
Iron and Steel Institute in the promotion of the 
objects for which it was formed, and the Council 
would ever remember with gratitude his constant 
readiness to devote his time and energies to the 
advancement of these objects. 

The President then put a motion to the meeting 
that they should endorse and participate in this 
expression of sympathy, and the motion was carried. 


Tue Aynuat Report or THE CoUNCIL. 


Mr. Carnegie called upon Mr. Brough, the 
Secretary to the Institute, to read the annual 
report of the Council ; from which it appeared that 
the Institute continues to make satisfactory pro- 
gress. During the past year 213 names were added 
to the roll of membership ; the total standing at 
the end of last December at 1910 members; the 
number ten years ago was 1434; in 1884 it was 
1290, and in 1874 it was 777. The Institute had 
lost by death during the past year forty-one 
members, the most notable name being that of 
the veteran ironmaster Sir Lowthian Bell, one of the 
founders of the Institute, and who was President 
thirty-two years ago. He was the Bessemer Medal- 
list of 1874, and had contributed twenty-two papers 
at the meetings of the Institute. The well down 
by Sir Lowthian Bell is well known to the majority 








of our readers, and therefore need not be dwelt 
upon here. Amongst other deceased members were 

essrs. A. H. Allen, of Sheffield, E. Bertrand, 
H. Le Neve Foster, and F. Siemens, all of whom 
were contributors to the Proceedings. Thirty-nine 
names had been removed from the list of members 
through resignation or otherwise. The statement 
of accounts for 1904 showed that the income for 
the year amounted to 5686/., and the expenditure 
to 57271. The expenditure included a sum of 2001. 
to the National Physical Laboratory. The excess 
of expenditure over income was caused by the pub- 
lication of a supplementary volume of the Journal. 

Reference was next made to the two meetings of 
last year, both of which were fully reported in our 

ges. The autumn meeting, held in the United 

tates, is described in the report as “brilliantly 
successful ;” and grateful mention is made of the 
services of Mr. C. Kirchoff, chairman of the Ameri- 
can Reception Committee, Mr. Theodore Dwight, 
Mr. A. L. Colby, and Mr. T. C. Martin. During 
the past year twenty-one papers were contributed to 
the Institute’s Proceedings. Two volumes of the 
Journal were published, containing 1479 pages of 
letterpress wall thirty-four plates, besides numerous 
illustrations in the text. This amount of printed 
matter was in excess of that published in any pre- 
vious year. Two Bessemer Gold Medals were 
presented last year—one to Mr. R, A. Hadfield, 
and another to Mr. A. Carnegie. The Andrew 
Carnegie Gold Medal was awarded to Mr. Pierre 
Breuil, of Paris, and a special Andrew Carnegie 
Gold Medal was also presented to Mr. Percy 
Longmuir, of Sheftield. Five Cainegie Research 
Scholarships, each of the value of 100l., and tenable 
for one year, were granted; and there was also 
one grant of 501. Particulars of the scheme have 
been printed in the English, French, German, 
Hungarian, Italian, Russian, Spanish, and Swedish 
languages, and these publications have been widely 
distributed. 

During the past year the Institute was repre- 
sented on the general committee administering the 
Government grant for scientific investigations. 
Sir Bernhard Samuelson and Mr. RK. A. Hadfield 
represented the [nstitute on the governing body of 
the National Physical Laboratory; Mr. Arthur 
Cooper and Mr. George Ainsworth represented the 
Institute on the Engineering Standards Committee ; 
Mr. David Evans and Mr. William Beardmore 
were the Institute’s representatives on the Tech- 
nical Committee of Lloyd’s Register; and Mm 
W. H. Bleckly was the representative on the 
Court of the Liverpool University. Sir Edward 
Carbutt represented the Institute on the Depart- 
mental Committee to inquire into the working 
of the Royal School of Mines, as well as on a 
committee appointed by the Institution of Civil 
Engineers to report as to the best methods of 
training for engineers. The Institute received a 
Grand Prize for its contribution of ‘* Metallurgical 
Literature ” to the St. Louis Exhibition, and Mr. 
Brough was also awarded a Gold Medal by the 
International Jury of Awards of the Exhibition. 
Reference was also made in the report to the visit 
of Belgian engineers to London last September. 


CARNEGIE RESEARCH SCHOLARSHIPS. 


The Secretary next announced that the Council 
had investigated the numerous applications re- 
ceived, and had decided that further grants of 50/. 
each be made to Mr. Breuil, of Paris; Dr. Car- 
yenter, of the National Physical Laboratory ; Mr. 

obertson Wright, of London ; and Mr. J. Rosen- 
hain, of Birmingham, Also that scholarships, each 
of the value of 1001., be awarded to Mr. H. B. Boyn- 
ton, of Massachusetts ; Mr. L. A. Guillet, of Paris ; 
and Mr. W. H. Hatfield, of Sheftield. In view of 
the large number of candidates, the funds did not 
yermit further grants to be made for this year. 

he Council had also decided that the report pre- 
sented by Dr. Carpenter was worthy of a gold 
medal, and that special silver medals should be 
awarded for the research carried out by Mr. L. 
Delmar and Mr. Endstrom, of Stockholm. The 
researches carried out by Mr. Boynton and Mr. 
Robertsor. Wright were stated to be of great merit. 
The extension of time asked for by Messrs. Wright 
and Rosenhain for the completion of their reports 
was granted. 


Vore or THANKS TO THE Retirinc PREsiIpENT. 


The next business was the usual vote of thanks 
to the retiring President, proposed by Sir W. 
Lloyd Wise, who said that he had much pleasure 
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in introducing the subject. Unlike those who de- 
voted time and energy to scientific research, and to 
the practical arts, he (the speaker) was rather in 
the nature of a student, taking advantage of the 
labours of others and of the instruction afforded by 
the Institute. The Institute was essentially educa- 
tional, and, by reason of the talent brought to 
bear upon the instruction of its members, con- 
ferred advantages upon humanity which it would be 
difficult to over-estimate. Sir James Kitson had 
recently presented the President with the Bessemer 
Gold Medal. When making that presentation Sir 
James was, to a large extent, addressing American 
citizens. He had remarked that he was not a 
Scotchman, and he would not, therefore, venture 
to deprive the United States of the honour of great 
Americans, The speaker would, however, say 
that if the President had gained great advantages 
from American institutions, his almost unprece- 
dented success was due primarily to a body and 
brains of British production. 

Mr. Lamberton, in seconding the vote, alluded 
to the visit of the Iron and Steel Institute to 
America in the autumn of last year, and he felt 
sure that all who participated in that visit, and 
experienced the lavish hospitality of the Ameri- 
cans, would agree that they were deeply indebted 
to the President, and those closely associated with 
him, for much of the hospitality shown on that 
memorable occasion. The Secretary, Mr. Bennett 
Brough, had also earned their gratitude, for he 
had been present at all times, and had undertaken 
herculean labours on their behalf. It was within 
his knowledge that while the Secretary had been 
with them when they visited works, and was 
present at their social functions, he had worked 
into the small hours of the morning making arrange- 
ments for the visits of members on each succeeding 


day. 

The vote was put and carried with acclamation. 

The President, replying to the vote, observed 
that with all that had been said in praise of the 
Council he was in full agreement. He looked back 
upon his two years’ service with unalloyed satisfac- 
tion, as not the slightest incident had occurred 
during his tenure of oftice that he could wish to 
forget. He owed this, no doubt, to the faithful 
execution of the promises made by the Com- 
mittee, who had requested him to undertake 
the office—promises that they would stand by 
him and do all in their power to condone for 
any deficiencies of his. He cordially agreed 
with Mr. Lamberton in all his references to the 
Secretary. He had been reading the address of 
the President-elect in advance, wherein the writer 
had spoken of his incumbency of the office as 
‘* breaking a record ”—he (Mr. Carnegie) being the 
first man not a British subject who had ever held 
the office ; in this connection he would like to say, 
as Sir W. Lloyd Wise had said, he was, although 
an American citizen, born in Scotland. He would 
not have it otherwise. It was illustrative of British 
caution that they had not at first taken a full- 
blooded American; only a half step had been 
made ; that, however, was a beginning. For him- 
self, he hoped that future presidents might not 
only come from America, but also from Germany, 
France, or Sweden ; and that as the world became 
more cosmopolitan, the Institute would become 
more cosmopolitan. In conclusion, the President 
said he had only to thank the Institute for their 
indulgence and cordiality. Though he ceased to be 
their leader, he hoped he might still be regarded as 
their friend. 

THe New Presipent. 

Mr. Carnegie then introduced the President-elect, 
remarking, as he did so, that no other member had 
contributed more largely to the Proceedings of the 
Institute. 

Mr. Hadfield then took the chair. He observed 
that he had the greater contidence in accepting the 

position in view of the great and loyal support the 
residents had all received from the Council. 


Dericit in Accounts. 

Continuing, the President referred to the deficit 
shown by the accounts of the Institute for the past 
year. He added that Mr. Carnegie, in addition to 
his many previous benefactions, had generously 
placed 50001. at the disposal of the Council. 


Bessemer Gotp Mepat. 


Mr. Hadfield said that his first duty was an ex- 
tremely 
tion to 


»resenta- 
mer 


leasurable one—namely, the 
fessor J. O. Arnold of the 


Gold Medal. It was specially satisfactury to him, 
as both he and Professor Arnold were Sheffield 
men. He stated that Professor Arnold had taken 
up steelwork in Sheffield at about twenty years 
of age. He had since conducted laboratory work, 
and had had a large practice in the Farnley Iron 
Works. In 1877 he had been presented with a 
premium by the Institution of Civil Engineers, and 
in 1895 he had received the Telford Premium and 
Gold Medal for his classic work on ‘‘ The Intiuence 
of Carbon in Iron.” Since 1889 he had been engaged 
in metallurgical work in University College, Shef- 
field. It was largely due to Professor Arnold that 
they had witnessed so many improvements in the 
applied science of metallurgy. . 

rofessor Arnold, in thanking the President, said 
that he did not regard the presentation entirely as 
a personal matter; it was, he thought, a recogni- 
tion of the unceasing efforts of the Committee, of 
which the President was an ever active member, 
presided over by Sir Frederick Mappin, who had 
been the first to institute on a large scale a working 
plant for metallurgical research. He would like 
to refer to the work of his assistants, Mr. F. K. 
Knowles, Mr. F. Ibbotson, and Mr. J. H. Weeks. 
He hoped that members would take advantage of 
the opportunity offered by the autumn meeting to 
visit the laboratory at Sheffield. 


THE Prestpent’s ADDRESS. 

The President then read his address, an abstract 
of which appears on page 621 of this issue. A vote 
of thanks having been proposed by Sir Edward 
Carbutt and seconded by Sir William White, two 
pepers, one by Mr. 8S. Surzycki, and another by 

essrs. Darby and Hutton, were read and dis- 
cussed. We shall continue our report in our next 
issue. 





NOTES. 
Directors AND TRAVELLING EXPENSES. 

THE current number of the Law Reports contains 
the report of a case which should be noted by those 
who are directors of public companies. The ques- 
tion was whether a director of a public company 
was entitled to have his travelling expenses, 
incurred in attending board meetings, paid out 
of the assets of the company. It appears that in 
April, 1902, the plaintift was elected a director of 
the Naval, Military, and Civil Service Co-Operative 
Society of South Africa. In May, 1902, the 
directors passed a resolution that all reasonable 
travelling expenses should be reimbursed to the 
directors from time to time. At the date of his 
election he resided in the West of England, and 
remained so resident until his resignation in 
January, 1903. During his directorship he was paid 
out of the company’s assets his travelling expenses 
to and from London incurred in attending board 
meetings. One of the articles of the company 
= for the payment of 2001. a year to each 

irector ‘‘ by way of remuneration for his services.” 
It was held that in these circumstances a resolu- 
tion by the directors to pay travelling expenses 
was ultra vires, and that consequently the plaintiff, 
against whom a counterclaim had been entered, 
was bound to refund to the company any sums 
which had been paid to him in respect of travelling 
expenses while he was a director. Mr. Justice 
Farwell said :—‘‘ Directors have no right to be 
paid for their services, and cannot pay them- 
selves or each other, or make presents to themselves 
out of the company’s assets, unless authorised 
so to do by the instrument which regulates the 
company or by the shareholders at a meeting 
properly convened.” As his lordship found that 
there had been no authority to pay the travelling 
expenses of directors, the plaintiff was compelled 
to refund, although it transpired that the amount 
spent by him in travelling exceeded the salary 
which he received as director. Any director who 
receives his travelling expenses from his company 
will do well to bear this decision in mind. 


Spark TeLeGRapHy in GERMANY. 

In the month of April the German regulations 
concerning the public spark - telegraphy service 
came into force; these regulations have been 
framed by the Imperial Postal Department in 
agreement with the Tieneh Conference held in 
London in 1903, under the presidency of Mr. R. K. 
Gray. 


adopted, instead of ‘‘ wireless telegraphy,” and the | This is very nearly the same as the 


Lightships are only supposed to communicate with 
their particular coast station, and not to take 
despatches from, nor for, ships out at sea, except 
in emergency cases. Messages may be drawn up 
in any of the languages approved of by the London 
Conference. The limited signalling speed has neces- 
sitated the adoption of certain restrictions. Three 
new signals are introduced—the rest, or stop, signal, 
the distress signal, and the search signal. When 
the rest signal, consisting of six dashes, is sounded 
by any coast station, ships have to stop signal- 
ling. Thesearch signal, .. . —— —., followed by 
the ship’s name, is repeated out at sea until 
the reply, ‘‘ Here,” arrives. The distress signal, 
...——’—..., is repeated until all other com- 
munications are stopped for the time. Before 
beginning to signal, every station must, by adjust- 
ing its receiver to the highest attainable sensitive- 
ness, convince itself that it is not being talked to. 
Ships are not supposed to signal until they are 
within the range of the nearest station. This range 
is, for the present, fixed at 200 kilometres (125 
miles) for other coast stations, and at 120 kilo- 
metres (75 miles) for ships’ stations fitted with 
masts 30 metres in height. The wave length is 
365 metres. When a coast station calls, ships have 
to wait. When acall from a ship is not at once 
responded to, the call may be repeated three times, 
at intervals of five minutes ; a fourth call may be 
made after an interval of an hour. So far, the 
ublic German coast stations on the North Sea and 
Baltic number eight, to which three more are added 
for limited public service. These stations are at 
Rixhéft, Arcona, Marienleuchte, Biilk, Heligoland, 
Cuxhaven, Borkum Lighthouse, Borkum Lightship, 
and Bremerhaven Lloydhalle, Weser Lightship, and 
Elbe I. Lightship. The list of steamers registered 
for spark -telégraphy service comprises thirteen 
vessels of the Norddeutsche Lloyd, the Hamburg 
America Line, the Hamburg South Africa Line, 
and the Kiel-Kérsér Line. Other ships, so far 
without code names, have to give their full names. 
Warships are not, of course, included in this list. 


Sare Limits ror WHEEL PRESSURES. 


It may appear somewhat strange that, until re- 
cently, no systematic attempts had been made to 
establish a simple and workable rule for the pres- 
sures of rolling wheels on various surfaces and 
under varying conditions ; but such appears to be 
the case. Much has, of course, been said and written 
as to what is the safe limit of pressure between 
the wheels and the rails in the case of locomotives 
and railway rolling-stock, the matter having been 
brought before the Institution of Civil Engineers 
in a paper read by Mr. F. J. E. Spring in Novem- 
ber, 1903, and the rules for determining the allow- 
able pressure between the expansion rollers of a 
bridge and the plate on which they move are well 
known (though practice here varies considerably). 
So far as we recollect, however, nothing very de- 
finite has ever been decided as to what are the 
proper surface pressures to adopt for other kinds 
of wheels and rollers. In view of this some figures 
recently published by the Engineering News are of 
interest. They have been deduced from a number 
of cases of every-day practice, but are, of course, 
open to criticism. They, however, form a reason- 
able basis from which to start when deciding what 
wheel pressures to adopt in certain cases. They 
are as below :— 

Safe Pressures per Inch of Diameter and per Inch of 

Width of Face of Wheels Rolling on Plane Surfaces. 

Lb. 
Wheels rolling on fields or on dirt 

roads ... ae ees — as 4to 10 
Wheels rolling on good macadam 
surfaces i? ius ae it 
Wheels rolling on stone or asphalte 
pavement... eee ee eee 
Chilled or steel-tyred wheels rolling 
on rails ine ne had. odin ves 
Rollers of small diameter rolling 
on smooth cast-iron or steel sur- : 

NR isch Ga pride ino. ot, Se 
'In each case the higher figure may be taken to 
‘be the limit at which the material over which the 
| wheel rolls will suffer rapid wear or incipient crush 
|ing, and the lower figure may be taken as the pre 
'ferable one to insure durability of the surface. In 
the case of motor vehicles, according to the English 
| rule, a load of 8960 Ib. carried on a wheel 36 in. in 
i diameter with 10.6-in. tyre, isa load of 26 lb. per 


15 


” 


8 


25 


2, 





200 ,, 300 


The term ‘spark telegraphy ” is officially |inch of wheel diameter and inch of tyre width 


figure (25 Ib.) 


regulations distinguish between coast stations on | given above for the wheels of a heavy horse-draw 





shore or on ships at anchor, and ship stations. | truck on a City pavement. 





To any one, however, 
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who has had the misfortune to travel. along a 
macadam road, close behind a motor vehicle having 
pneumatic tyres, it must have been evident that 
the wear caused to the road by the car in front was 
due, not so much to the actual weight as to the 
suction on the surface of the road when the tyre 
left it. 
ENGINEERING IN YEZO. 

Of all the parts of Japan, the Island of Yezo 
(now called Hokkaido) has suffered most in its 
trade on account of the war with Russia. The 
report of the trade of Hakodate—its chief port— 
which has just been issued by the Foreign Office, 
does not contain much of general interest to our 
readers, and therefore we need not enter into its 
details ; but there are a few points connected with 
engineering which may be noted. The final section 
of the Hokkaido railway, between Neppu and 
Kucchan, a distance of 33 miles, was completed 
during the year, and the through line between 
Hakodate and Otaru has since continued to be 
regularly worked. There is now direct mail service 
between Tokio and Sapporo, the capital of the 
Island of Hokkaido, in 48 hours; the actual time 
occupied on the three sections of the journey are :— 
Tokio to Amomori, 457 miles by rail, 21 hours; 
Aomori to Hakodate, 60 miles by steamer, 7 hours ; 
and Hakodate to Sapporo, 178 miles by rail, 
15 hours. This time could be materially reduced 
by placing larger and more powerful steamers on 
the line across the Tsugaru Straits separating 
Hakodate from the main island, and by making 
closer connections between the steamers and the 
trains. At present there is no railway connection 
at Otaru, the terminus of the Hokkaido railway, 
with the station by which Sapporo is finally reached. 
This is, however, under construction, and should 
assist in lessening the time now occupied on the 
through journey. The total mileage of Government- 
owned railways at present open to traflic in the 
Hokkaido is 164 miles, and 399 miles are under 
construction or in prospect. In addition to that, 
there are 207 miles owned by the Hokkaido Colliery 
Company, and extensions of their system are con- 
templated in order to connect the various parts of 
their mining operations. The most important of 
this company’s lines is the main one between Otaru 
and Muroran vid Sapporo and Iwamizawa. From 
the latter place two lines branch off ; one leads to 
Sunagawa, where a junction is made with the 
Government lines referred to above, the other 
connects with the company’s important coal mines 
at Porowai and Ikushunbetsu. The produce of the 
company’s still better known Yubari coal-mine is 
transported to the coast by a railway from the pit’s 
mouth, which joins the trunk line to Muroran at 
Oiwaki station. From a point on this branch 
a cross line will eventually connect with the 
Government railway to Kushiro, thereby materially 
shortening the length of the journey for traveliers 
from the south. The dock owned by the Hakodate 
Dock Company has been available for use during 
the year, but owing to the fact that almost all the 
large steamers usually frequenting the port were 
taken up as Government transports, the tonnage of 
those docked was small. The work of dredging the 
approaches to the dock has been steadily proceeded 
with, and there is now a clear channel of 22 ft. at 
the lowest state of the tides. The company under- 
take to dock, scrape, paint, and undock a steamer 
of 3000 tons in three days. The workshops are all 
supplied with excellent tools, and in conjunction 
with the foundry and boiler shop can undertake 
every description of repairs to vessels and their 
engines. We recently mentioned that the largest 
dock in the Far East had been opened at Nagasaki, 
and there are several docks between that and 
Hakodate, so that the coasts of Japan are now 
sy — supplied with docking accommodation 
and facilities. 


Reixrorcep Concrete Roor at Los ANGELES. 
I'he adaptability of reinforced concrete to various 


purjoses has, during the last few years, been clearly 
demonstrated, and quite recently another interest- 
ing illustration has been given of the way it can be 
em|)'yed in roof construction. At Los Angeles, 
Cali‘ornia, a building 150 ft. long by 104 ft. wide 
had t » be erected, and it was originally intended to 
use !7-in. brick walls, having 25-in. piers spaced 
16 't. 6 in, apart centre to centre, and to cover the 
enc: sed space by steel trusses and corrugated iron. 


Considering, however, that the roof had to carry 
two suspended galleries, and that means had to be 
provided for lifting heavy weights, and eventually 








for suspending tracks for light travelling cranes, 
Mr. L. J. Soot. of Chicago, the engineer, 
decided to use straight reinforced concrete girders 
of 102 ft. span. The girders are spaced 16 ft. 6 in. 
apart centre to centre, and are 6 ft. 6 in. deep in 
the middle by 14 in. wide. The bottom edge of 
each girder is horizontal, but the top edge slopes 
down each way from the centre, so that the depth 
at the ends is 3 ft. 6in. Each girder is reinforced 
at the bottom by ten 14-in. rods of medium steel, two 
of which are straight, while the others are bent into 
hog-chain form. They are all secured to the con- 
crete by 1-in. No, 14 stirrups, spaced from 8 in. to 
24 in. apart. Along the top, each girder is rein- 
forced by three 14-in. rods 66 ft. long. The girders 
are connected to 24-in. by 24-in. concrete piers 
by means of heavy brackets. The piers are each 
reinforced by five 1g-in. rods at the outside, 
and two }-in. rods at the inside. This form 
of construction allowed of a reduction in the 
thickness of the walls to 12in. The walls are of 
the hollow concrete block form and are carried by 
14-in. concrete foundation walls 8 ft. deep. At 
each pier these foundation walls are enlarged and 
reinforced by ten %-in. rods placed horizontally 
near the top. As the ground consists of loose sand, 
and buildings in the vicinity have settled, only 
1 ton per square foot was allowed on the sand. 
The footings for the walls were, therefore, made 
3 ft. wide, and those for the piers 7 ft. square. 
They are all 12 in. thick and are reinforced by #-in. 
steel rods. The slight increase in the cost of con- 
crete girders over the steel trusses was more than 
counterbalanced by the saving in the walls and 
footings. The girders are connected together by 
four 1l-in. by 6-in. reinforced concrete beams or 
purlins, and a ridge-piece of the same size, each 
beam having in it four Z-in. rods. The actual roof 
covering consists of 4-in. concrete slabs rein- 
forced by 3-in. rods placed 5 in. apart in both 
directions. Ordinary composition roofing was used 
for waterproofing. There are six skylights in 
the building, each 16 ft. by 6ft., constructed of 
sheet-metal and wire-glass. Two galleries, one 
down each side of the building, and each 120 ft. 
long and 16 ft. wide, are suspended from the roof 
girders by 14-in. rods. They are formed of 8-in. 
by 12-in. reinforced beams spaced 16 ft. 6 in. 
centre to centre, with 5-in. floor slabs in be- 
tween. They are designed to carry a load of 
150 lb. per square foot. By no means the least 
interesting thing about the building is the fact 
that it was constructed in a remarkably short space 
of time. The centering took about two weeks 
to erect, and the concreting was carried out 
in one week. Iola or Colorado cement was used 
for the concrete, in the proportion of 1 part of 
cement to 14 parts sand and 3 parts of crushed 
granite in the lower portion of the girders, and 
in the proportion of 1 of cement to 2 of sand and 
4 of crushed granite for other parts. The girders 
in the above building are said to be the largest ever 
attempted in this class of work. The building is 
20 ft. high from the floor-level to the underside of 
the main girders. 


Tue Reat Nature or Surp-Banps. 


The conclusions as to the manner in which an 
overstrained metal gives way, set forth by Pro- 
fessor Ewing and Mr. Rosenhain, in their paper on 
the ‘‘ Crystalline Structure of Metals,” published 
in 1899, failed to find acceptance with many con- 
tinental metallurgists. The difference of opinion 
turned on the interpretation of certain straight lines 
which are visible in the crystal faces of the polished 
and etched surface of a metal strained beyond its 
elastic limit. Previous to straining, the metallic 
surface appears in the microscope to be made up of 
a series of patches of irregular outline, each of which 
corresponds to a separate crystal of the metal. 
After straining, each of these patches appears to be 
crossed by a series of misaitel: ese, hese lines 
were held by Professor Ewing and Mr. Rosenhain 
to be due to the slip of different portions of 
the crystal over each other, under the shearing 
stresses developed by the strain. On this theory 
the lines observed should represent the sharp 
angular corners of theslip-bands. Messrs. Osmond, 
Frémont, and Cartaud, who subsequently ex- 
amined the phenomenon, expressed, however, the 
opinion that the lines were folds in the surface of 
the metal. On this theory a section through the 
metal, perpendicular to the etched surface on which 
the lines appear, should show a series of minute 
hillocks, whilst on the Ewing-Rosenhain theory 





such a section should have a stepped edge, each 
step having a sharp corner. Ina paper contributed 
to the Iron and Steel Institute fast year, Mr. 
Rosenhain returned to the subject; and showed 
how, by illuminating the surface to be examined by 
an oblique instead of a perpendicular light, it was 

ssible to discriminate between the two hypotheses. 
With a vertical illumination a rounded hillock 
should be represented by a bright line between two 
dark ones, and with oblique illumination from 
sources 180 deg. apart, this appearance would be 
replaced by a single dark line between two bright 
ones. The observations made gave no indication 
of this phenomenon in any case, and went to 
confirm the slip-band theory. The evidence thus 
afforded failed to convince some of the objectors, 
so Mr. Rosenhain has returned again to the sub- 
ject, andina aid recently read before the Royal 
Society, has published photographs of a section 
cut perpendicularly to the original surface on which 
the slip-bands appear, and these sections show the 
stepped or serrated edge, and not a series of 
rounded hillocks, as required on M. Osinond’s 
theory. The method devised for the prepara- 
tion of these specimens is of great interest. 
It is useless merely to cut through the piece 
at right angles to the original section, and polish 
and etch the new surface thus exposed, since in 
the operation of the polishing the edges of a 
piece always become rounded off, thus destroying 
the original features of the edge which it is in- 
tended to examine. To avoid this action, Mr. 
Rosevhain deposits round his specimen by electro- 
lysis a thick layer of copper, and then cuts and 
etches it at right angles to the section originally 
examined. The edges, which are then rounded 
off in the process of polishing, are merely the outer 
edges of the copper coating, whilst the line of 
separation between the iron and the copper escapes. 
Some precautions are, however, necessary. Rouge 
cannot be used, as it cuts a deep groove along the 
line of separation of the copper and the iron, but 
with ‘‘light oxide of magnesia” as the polishing 
agent, this difficulty is avoided. There is still, how- 
ever, a little of the ‘‘ smearing over” of the surface, 
which has recently been investigated so carefully by 
Mr. Beilby, but this ‘‘ smear” is very thin, and can 
be dissolved off with picric acid, leaving a clearly- 
defined boundary line between the copper and the 
iron. When the specimen treated as described 
has been previously overstrained, so as to produce 
the slip-bands, the nature of which is in question, 
this boundary consists of a series of minute steps, 
whilst with unstrained specimens these steps are 
missing, so that the appearance observed is not an 
effect. of the cutting and polishing, but is really an 
accompaniment of the slip-bands. 








Our Rats Aproap.—The exports of rails from the 
United Kingdom in April amounted to 37,190 tons, as 
compared with 30,174 tonsin April, 1904, and 63,358 tons 
in April, 1903. The colonial demand showed, upon the 
whole, some languor last month; but it was helped up by 
considerable exports to Canada. This is shown by the 
following table :— 


Colonial Group. April, 1905. April, 1904. April, 1903. 





tons tons tons 
British South Africa 509 4232 18,950 
British India ee os 9126 9255 12,183 
Australasia .. es - 1544 566 8,464 
Canada ee oe ou 5012 nil 5,101 


The aggregate exports in the first four months of this 
year was 170,776 tons, as compared with 141,324 tons in 
the first four months of 1904, and 209,668 tons in the first 
four months of 1903. In these totals the shipments to 
the principal colonies figured as follows :— 








Colonial Group. 1905. 1904. 1908. 
tons tons tons 

British South Africa - 4,880 23,335 45,998 
British India ee --| 66,541 57,979 48,535 
Australasia .. ee ee 5,157 1,142 80,104 
Canada oe oe a 6,025 134 5,681 


It will be observed that the South African demand has 
been extremely disappointing this year; a compensation 
has, however, been found in “a: deliveries to British 
India, Australasia, and Canada. The Argentine Republic 
took 24,587 tons of British rails to April 30 this year, as 
com with 19,436 tons in the corresponding period 
of 1 and 17,371 tons in the corresponding od of 
1903. The good Argentine demand for our railway iron 
is explained, of course, by the fact that the principal 
Argentine railways are owned and controlled by British 
capitalists. The value of the rails exported in the first 
four months of this year was 816,365/., as compared with 
722,261/. and 1,147,869/, 
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THE LATE SIR BERNHARD SAMUELSON. 


THE announcement of the death of Sir Bernhard 
Samuelson, Bart., F.R.S., M. Inst. C.E., which 
occurred on Wednesday last, after a short illness, at 
his London residence, 56, Princes Gate, 8S.W., will be 
received with regret in both industrial and political 
circles, The late baronet was in his eighty-fifth year, 
having been born on November 22, 1820. He was the 
son of a Hull merchant, and after being privately 
educated, was apprenticed, at the age of fourteen, to a 
mercantile house in Liverpool. As a boy he showed 
remarkable ability at calculations of all sorts, and his 
attention seems first to have been turned to engineering, 
in which he was destined to become so prominent a 
figure, by having to arrange for the sale of a number of 
locomotives and for their exportation to Prussia. The 
whole of his scanty leisure he devoted to the acquisi- 
tion of mechanical knowledge, and with such success 
that at the age of twenty-two he was sent to the 
Continent by Messrs. Sharp, Stewart, and Co. to take 
charge of their locomotive works there. After three 
years of this experience he set up locomotive works 
on his own account at Tours, in France, and did a 
very profitable business until the French Revolution 
of 1848 caused him to leave the country. 

It is from this time that his engineering work in 
this country dates. On leaving Tours he bought a 
small works at Banbury, employing about twenty- 
seven workmen all told, the weekly wages bill being 
about 32/. He seems at first to have acted simul- 
taneously as manager, secretary, and traveller for his 
firm, and by his own exertions laid the foundations of 
the large tool and implement works which tag vga 
his name at Banbury at the present day. In the year 
1853, when visiting Cleveland in connection with 
an exhibition of agricultural implements, he met 
the late Mr. John Vaughan. The enormous Cleve- 
land iron industry was then unknown, but Sir 
Bernhard and Mr. Vaughan realised the possibilities 
of the district, and to their efforts is largely due 
the present importance of Ceveland as an iron- 
producing centre. They lost no time in acting upon 
their convictions; but having ‘‘ contrived somehow 
to scrape together,” in Sir Bernhard’s own words, 
enough Sealtel, they built, in the following year, three 
blast-furnaces near Middlesbrough, from each of which 
some 200 tons of iron were produced per week, with a 
consumption of 800 tons of fuel. This was the begin- 
ning of Sir Bernhard’s career as an ironmaster and of 
the Cleveland industry with which his name is go pro- 
minently associated. The three blast-furnaces formed 
the nucleus of the great iron and steel works, 20 acres 
in extent, now known as the Britannia Works, of 
Middlesbrough, which were put down in 1870 for the 
production of finished iron and steel, and which for 
the last five and twenty years has owned collieries and 
ironstone mines to supply its own raw material. 

Being in the House of Commons one day, whither 
he had strolled while waiting to give evidence on a 
water-supply Bill, which was before the Committee, 
he determined to add political honours to his many 
existing interests, A vacancy for Banbury occurred 
in 1859, and, seeking election as a Liberal, he was 
returned to Parliament by the narrow majority of one 
vote. A petition was threatened, but it came to 
nothing, as a seat for a pocket borough was found for his 
disappointed rival. He only held the seat for Banbury, 
however, until the general election a few meme 
later, In those days, when the House of Commons 
was a private preserve for the landed gentry, the 
intrusion of a Liberal manufacturer, whose only quali- 
fications were first-rate business ability and a thorough 
knowledge of industrial matters, was not welcomed 
by some of the old school of politics, and was even 
used as a warning against the reduction of the fran- 
chise; but the Banbury electors returned Sir Bern- 
hard again at the election of 1865. He sat for Ban- 
bury until 1885, when that constituency was merged 
into the North Oxfordshire Division, which he repre- 
sented until his retirement in 1895, upon which he 
was created a Privy Councillor. His baronetcy was 
conferred in 1884. 

His political life was marked by a special interest 
in questions relating to engineering matters and tech- 
nical education. In 1867 he was charged with draw- 
ing up a report for the Conservative Government 
on the education of the industrial population both 
in Great Britain and on the Continent. This was 
published as a Parliamentary paper, and was a most 
valuable contribution to the knowledge of educa- 
tional matters. He was a member of many com- 
missions of education and kindred subjects, and 
from 1881 to 1884 was chairman of the Royal Com- 
mission on Technical Instruction. He reported to 
the Foreign Office in 1867 on the renewal of the com- 
mercial treaty between this country and France, was 
appointed chairman of the Railway Commission in 
1873, and later was elected chairman of the Associated 
Chambers of Commerce. He was chairman of a Par- 
liamentary Committee inquiring into the reform of the 
Patent Laws, and a member of another Committee 
formed in 1888 to investigate the working of the 





Education Acts. He acted as reporter to the Select 
Committee on the Drainage of the Thames Valley, 
and was associated with a great deal of Parliamentary 
work in connection with other technical questions. 

Sir Bernhard Samuelson was a Fellow of the Royal 
Society, a Chevalier of the Legion of Honour, and a 
Justice of the Peace for Oxfordshire. He was elected 
a member of the Institution of Civil Engineers in 1869, 
and was awarded the Telford Medal and Premium for 
his contributions to the proceedings. He was Presi- 
dent of the Iron and Steel Institute for the years 1883 
and 1884, and a member of the Vigilance Committee 
of the British Iron Trade Association. He also occu- 
pied the presidential chair of the Cleveland Iron- 
masters’ Association, and was President of the Agri- 
cultural Engineers’ Association for the first three 
years of its existence. In addition to these bodies 

e also belonged to the Institution of Mechanical 
rae. 

e married twice; by his first wife, the daughter 
of Mr. Henry Blundell, of Hull, he leaves three 
daughters a four sons, the eldest of whom, Mr. 
Henry Bernhard Samuelson, succeeds to the baronetcy. 








TEN YEARS’ GOLD-MINING. 

Tue three principal gold-producing regions of the 
world are the United States, Africa, and Australasia. 
The yield of the United States showed an appreciable 
increase last year upon the production of 1903 and 
1902, the total output of the three years having been 
4,090,169 0z., 3,560,000 0oz., and 3,870,000 oz. respec- 
tively ; and the yield would have been still more con- 
siderable, but for labour difficulties which occurred in 
Colorado. The principal gold-producing American 
States are Colorado, California, Alaska, South 
Dakota, Montana, Arizona, Utah, and Nevada. 
Progress was observable all along the line last 
year, with the exception of Arizona. The pro- 
duction of the Witwatersrand district last year 
beat the record, so far as information is avail- 
able, but the records for the last three months 
of 1899 (in which Mr. Kruger’s Government seized 
the mines) are defective, so that it is difficult to insti- 
tute a strict comparison. Irrespective of the famous 
Witwatersrand, the principal gold-producing districts 
of the Transvaal are Barberton, Lydenburg, Klerks- 
dorp, and Heidelberg ; these districts fall a long way 
behind the Witwatersrand, but their production is, 
nevertheless, making some progress. The working 
of gold in Rhodesia is also growing, the output 
of 1904 having been 267,737 0oz., as compared with 
231,862 oz. in 1903, and 194,168 oz, in 1902. From 
mines on the West Coast and Egypt gold was also 
raised last year to the extent of 110,000 oz. There 
are, further, signs of an increased gold production 
in the Sectinn, Teisathiane, and Madagascar. Aus- 
tralasia still holds the first rank as a gold-producer, 
but the Australasian yield fell off Test year to 
4,185,021 oz., as compared with 4,317,923 oz. in 1903 ; 
and now that labour difficulties have been solved in 
the Transvaal, it is probable that South Africa will 
distance all her gold - producing contemporaries. 
Canada, Russia, and India are all somewhat impor- 
tant gold-producers, but their yield appears to be 
declining rather than otherwise. In 1904 Canada 

roduced 822,375 oz. of gold (principally from the 
amous Yukon district), as compared with 911,118 oz. 
in 1903. The estimated gold production of Russia 
last year was 1,090,000 0oz., as compared with 
1,191,582 oz. in 1903; but in the present disturbed 
condition of the Czar’s Empire, Russian statistics must 
be regarded as approximate only. The yield of British 
India last year was 606,193 0z., as compared with 
597,786 oz. in 1903. The gold production of the entire 
world for the ten years ending with 1904 inclusive is 
estimated as follows :— 


Year. Oz. Value. 
£ 

1895 oe - + 7,862,103 33,396,663 
1896 «> a ae 9,320,075 41,713,715 
1897 ee ois ia 11,483,712 48,780,511 
1898 ee = oe 14,016,374 59,538,652 
1899 rx * “ 15,220,263 64,652,663 
1900 : en oe 12,684,958 53,883,164 
1901 - ; He 12,894,856 54,774,769 
1902 of ag = 14,437,669 61,328,330 
1903... oe .. 15,778,016 67,021,856 
1904 16,926,106 71,898,713 


It will be seen that the production has rather more 
than doubled during the last ten years, and it is pos- 
sible that the increase has been somewhat larger, as 
the returns collected can, after all, be regarded. as 
a por only. The production of gold in Africa 
and Australasia during the last ten years is estimated 
as follows :— 


Year. Africa. Australasia. 
Oz. Oz. 
1895. . a $s i 2,115,138 2,170,505 
1896. . ye . : 2,150,106 2,185,872 
1897... ne oe is 2,818,493 2,690,278 
1898... ." Ee ya 3,904,721 3,285,638 
1899. . “ ee : 3,655,875 4,105,520 
1900... Fi . 662,307 3,729,691 
1901.. it ; ce 474,696 3,792,364 
1902... cs os 1,998,811 8,919,394 
1903. . os + as 3,317,662 4,317,023 
1904, es Fe 4,163,541 4,185,021 





It will be observed that Australian gold-mining 
——< a considerable development during the de- 
cade; this was due, to some extent, to the tact that 
Australian pastoral industry was severely tried in the 
course of the ten years by prolonged droughts, which 
only broke up a year or two since. Now that Aus 
tralian agricultural conditions have become mo 
favourable, Antipodean gold preduction is scarcely 
so well maintained. The working of gold in Russia— 
almost entirely in Siberia—appears to be practically 
stationary. In 1895 the extraction amounted to 
1,397,767 0z., while in 1904 it was estimated at only 
1,094,000 oz. When a better system of Government 
has been established in Russia, the Russians will pro 
bably bring to bear more energy upon gold-mining 
and general industries. 








Nova Scotian Rattways.—The following railways are 
under the control of the province of Nova Scotia :— 
Cumberland Coal, 32 miles; Cape Breton Railway, 
31 miles; Canada Coal Railway, 12 miles’; Inverness 
Coal Railway, 61 miles; Midland, 58 miles; Sydney 
and Louisburg, 39 miles; Halifax and Yarmouth, 
50 miles; Halifax and South - Western, 96 miles; 
and Nova Scotia Steel and Coal Railway, 124 miles; 
making a total of 3914 miles. All these lines, with 
the exception of the Sydney and Louisburg, which 
suffers from competition from electric tramways, have 
shown of late considerable increases of traffic. The 
Cape Breton Railway Company have been granted a 
subsidy of 5000 dols. per mile by the Nova Scotian 
Legislature to assist it in completing a line from 
St. Peters to Louisburg. The central branch of the 
Halifax and South - Western Railway, formerly the 
Nova Scotia Centra], shows an increase in traffic of over 
50 per cent. in the past ten years. A Bill recently intro- 
duced into the Nova Scotia Legislature is intended to 
enable the Halifax and South-Western Railway Company 
to purchase the Yarmouth and Halifax, and Middleton 
and Victoria Beach lines, and to make them a part of the 
Halifax and South-Western system. A Government 
proposal to loan 13,500 dols. per mile on the Yarmouth 
and Halifax Railway, which runs from Yarmouth to 
Barrington, 50 miles, and 10,000 dols. per mile on the 
Middleton and Victoria Beach, 40 miles, has been carried. 
In each case the sums are to be secured by a first mortgage 
on the lines. When the section between Liverpool and 
Barrington is built, the system will consist of a trunk 
line all the way from Halifax to Yarmouth, along the 
south shore of Nova Scotia. The entire bond issue of 
20,000 dols. per mile for the Nova Scotia Eastern Rail- 
way has been underwritten in London. 

Caprz GOVERNMENT RatILways.—The gross revenue of 
the Cape Government Railways for the first half of 1904 
was 2,199,343/., and the working expenses of the six 
months were 2,050,999/., leaving a profit of 148,344/., 
which fell short of interest accruing on capital expended 
by 338,3787. Taking the average interest on capital at 
3/. 14s. per cent. per annum, the Western main line 
showed a loss of 102,067/.; the Eastern main line, a loss 
of 90,763/.; and the Midland main line, a profit of 34,891/. 
Of fourteen branch lines on which main-line rates are 
charged, only six showed a profit on working during the 
half-year, exclusive of interest. These six lines were the 
Kraaifontein and Malmesbury, 3567/.; the Malmesbury and 
Eende, Kuil, 646/.; the Salt River and Wynberg, 6586/.; 
the Eerste River and Sir Lowry’s Pass, 1536/. ; the 
Blaney Junction and King William’s Town, 20/. ; and 
the Albert Junction and Aliwal North, 2559/. Only two 
of these lines showed a net profit, including interest—viz., 
the Kraaifontein and Malmesbury, 349/.; and the Salt 
River and Wynberg, 15. The other lines showed a net 
loss on working, when interest charges were included, of 
altogether 142,310. Of eight branch lines on which special 
rates are charged, all showed losses on working when 
interest charges were included, the total being 38,493/. 
Only three showed a profit on working, exclusive of 
interest—viz., the Kalabaskraal and Hopefield, 49/. ; 
the Cookhouse and Somerset East, 341/.; and _ the 
Bowker’s Pack and Tarkastad, 419/. The working 
expenses were reduced from 2,273,708/. in the first 
half of 1903 to 2,050,999. in the first half of 1904; 
but, on the other hand, the revenue fell off 20} per 
cent., and owing to a reduction in the train mileage 
run the expenditure per mile was increased from 7s. 1d. 
to 7s. 6d. The utmost efforts were made to keep goods 
trains loaded to their full working capacity; but the 
revenue decreased from 8s. 8d. to 8s. 1d. per mile run. 
This was mainly accounted for by the larger tonnage of 
low-rated traffic in comparison with important traffic. 
Satisfactory results obtained from water borings partially 
neutralised the effects of continued drought as regards 
the supply of water required for locomotives. The fol- 
lowing new lines were opened for traffic in the first half 
of last year :—Le Roux and Oudtshoorn, 16 miles; Middle- 
drift and Alice, 13 miles ; and Paarl and Friend Hoek, 1/ 
miles; or, altogether, 46 miles. The opening of these 
sections has not had any marked effect on the revenue, and 
up to June 30, 1904, they had not paid their working «s- 
penses. There are seven branch lines still under constr 
tion, representing altogether 679 miles. These lines are t'« 
Hutchinson and Carnarvon (3-ft. 6-in. gauge), 86 miles, » 
which 32 miles have been laid ; the De Aar and Prit 
(2-ft. 6-in. gauge), 111 miles, of which 57 miles have beca 
laid ; the ort Elizabeth and Avontuur (3-ft. 6-in. gauv 
78 miles, of which 27 miles have been laid ; the Indwe « 
Maclear (3-ft.6-in. gauge), 107 miles, of which 31 miles h«« 
been laid ; the Aliwal North and Gairtney (3-ft. 6-in. gaug: ', 
47 miles ; and the Mossel Bay and Oudtshoorn (3-ft. 6 
gauge), 71 miles, of which 15 miles have been laid, 
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THE INTERNATIONAL FIRE-SERVICE 
: COUNCIL. 


Tue International Fire-Service Council, which has 
been in existence some five years, is gradually be- 
coming a very useful institution, and its executive 
meeting at Brussels last week marks a further ad- 
vance in its work. Originally conceived in our 
islands, and formally suggested by Mr. Horace Folker, 
hon. secretary of the National Fire-Brigades’ Union, 
the Council, owing to the absence of the primary 
movers from the Paris Fire Congress of 1900, ata 
period of political friction, unfortunately, got a 
very bad start, being largely chosen from men who 
were not the workers of the service. Gradually, 
however, this mistake was remedied, so that, with 
some few exceptions, the Council is now thoroughly 
representative of what is best in the service, and its 
executive could scarcely be a better one. The majority 
of the European countries have delegates on the 
Council, representing their various fire-brigade associa. 
tions and fire-preventive societies ; and in several in- 
stances, such as in the case of Great Britain, Germany, 
Italy, and Belgium, the delegates have very consider- 
able influence, and are well backed up by the bodies 
they represent. Directly and indirectly the Council 
can now influence some 3,000,000 firemen and members 
of fire-protective societies, and, at the same time, be 
of considerable service to this great body of men. 
From our point of view, we willows the Council’s 
new inquiry bureau at Luxemburg as a most valuable 
bureau, not only to those primarily interested, but to the 
technical professions generally. We also welcome the 
proposal to issue, next year, a dictionary (French, 
English, German) of fire technical firms. The manner 
of dividing up the work by sub-committees is right, 
and we are glad to learn that Mr. Thomas, of the 
Liverpool Fire Brigade, whe has done so much to 
encourage motor traction in the British service, has 
been asked to join the sub-committee on fire appliances, 
Mr. Ellis Marsland, that on fire-prevention, and Mr. 
Horace Folker, that on congresses. These three 
gentlemen are the honorary secretaries of our three 
leading societies. 

The chairman of the Council for the next two years 
is Colonel Sextus Meyer (Copenhagen Fire Brigade), 
late Danish Royal Engineers. The chairman of the 
Appliance Sub- Committee is Chief Westphalen, of 
Hamburg, and that of the Fire-Prevention, Mr. Edwin 
O. Sachs, of London, both being vice-presidents of the 
Council. We are also pleased to see that the Council 
proposes to use its influence in encouraging amity 
between the services, a matter of no mean importance 
when sees civilians, many disciplined, are con- 
cerned, 








Tuk Iranian Navy.—A cruiser now in course of con- 
struction at Castellamare is to be named the St. George. 
The estimated cost of this cruiser is 880,000/. A similar 
cruiser, at present officially known as ‘‘ B,” is also to be 
built at Castellamare. Six torpedo-boat destroyers are 
to be built for Italy in Germany, ten others are to be 
built in Italy, and ten more are to be built in England. 
Finally, a destroyer is to be built at La Spezzia. 





Tuk Unrrep States Navy. — Tenders have been 


opened for the construction of tliree scout cruisers for 
the United States Navy. The cruisers, which are to 
hive a displacement of 3750 tons each, are to be named 
the Chester, the Birmingham, and the Salem. They 
will combine a high rate of speed with great radius of 
action, these qualities having been shown by the Russo- 


Japanese war to be of the highest importance in modern 
naval warfare. Tenders were received from five firms— 
viz., tue Maryland Steel Company, the William Cram 

and S mus Ship and Engine Building Company, the Bath 
Iron Works, the Union Iron Works, and the Fore 
River Shipbuilding Company. The lowest tenders were 
those of the Union Iron Works and the Fore River 
Ship! uilding Company. The former offered to build 


two cruisers at 1,666,000 dols. each, and the latter two 
cruisers at 1,557,000 dols. each. The Cramp tenders 
ranged from 1,750,000 dols. each for two cruisers to 
1,793,00) dols. for the remaining cruiser. The general 
dimensions and features of the three scout cruisers 
- ts follow:—Length between perpendiculars, 420 ft.; 
reacth, moulded, 46 ft. 8 in. ; displacement on speed 
tria!, uot more than 3750 tons; mean draught to bottom 
of keel at trial displacement not to exceed 16 ft. 94 in. ; 
total coal-bunker capacity, about 1250 tons ; coal carried 
on sjced trial, 475 tons; feed-water carried on s 

tria', tons. Each vessel will be provided with a battery 
oF twelve 3-in. rapid-firing i and mounts, and two 
Subin ized torpedo-tubss, The engines under the Navy 


ment’s plans will be of the vertical twin-screw 


urs linder triple-expansion type, of a combined indi- 
te’ horse-power of 16,000, and arranged for outboard 
turung propellers when going ahead. The steam pres- 
~M ill be 250 Ib. in the high-pressure receiver, and the 
ees will be 3 ft. The cylinder diameters will be suffi- 
Sercteth the required indicated horse-power, at about 200 
ain os, ms per minute. Each engine will be in a sepa- 
ma a oe compartment. There will be fae 
ioonte a boilers, placed in three water-tight compart- 
nents. The boilers will be of the ‘“* Express” type, as 
approved by the Bureau of Steam Engineering. Each 


LATENT HEAT AND SPECIFIC HEAT. 
To Tne Eprror or ENGINEERING. 

S1r,—In Table XIII., page 467, of Regnault’s *‘ Steam 
Experiments,” Proceedings of the Institution of Mecha- 
nical Engineers, 1889, on line 373° you have 1.77171 - 
1.38870 = .38301. Divide this by the number 1.0106, given 
on page 419, the quotient is .37899. This is the specific 
heat of steam at 373deg. Multiplying by 373 the product 
is 141.36, the free heat of steam at this temperature. 

In the first volume of Regnault’s Experiments, at page 
497, is a table of the total heat of this steam abandoned 
down to zero; the average is 636.67, from which, if we 
deduct 141.36, there remains 495.31, and the condensation 
is at temperature 273 deg. 

At page 703 of Regnault, on the first line, we find steam 
at temperature 119.46 deg. abandoned 642.3 units in con- 
densation. How much of this was fres? 


The latent heat _ we ne .. 495.31 
The total heat abandoned ... Sse ... 642.30 
The free heat be an we «- 146.95 
This steam was at temperature ... ... 119.46 
Add the zero temperature... we “on, 

The depth of free temperature... ... 392.46 


146.99 + 392.46 = .37453. 
By calculation, page 467, gives .37494, the specific heat 
at 119.46 deg. 
At 140 deg., on the same page, 703, there are six 
experiments at 137.49 to 142.54 deg. The mean is 149.03. 
Working these as above, we get 


648.15 — 495.31 _ .37005, by calculation .36894. 
273 + 140.03 
For 160 deg. we have 
653.1 — 495.31 _ .36465, by calculation .36148. 
273 + 160.74 
At 180 deg. we have 
662.0 — 495.31 
273 + 180 
The numbers, by calculation,“are according to the 
investigation given in the paper referred to, directly. as 
the temperature, inversely as the molecular weight, and 
as required by the collapsing, which is as shown by 
Regnault’s experiments. 


= .36797, by calculation .35155. 


Yours faithfully, 
J. MACFARLANE GRAY. 








THE STABILITY OF MASONRY DAMS. 
To THE Epitor or ENGINEERING. 

Sim,—Considerable attention has lately been drawn to 
the recently published thesis, entitled *‘On Some Dis- 
regarded Points in the Stability of Masonry Dams,” by 
L. W. Atcherley, by the fact that the intended raising 
of the Assouan dam has been postponed owing to the 
rather alarming statements which it contains. desire, 
with your permission, to point out what appears to me 
to be the entirely erroneous nature of the reasoning by 
which these alarming conclusions are reached. 

The demonstration is intended to be quite general, 
and applicable to any horizontal cross-section. As a 
matter of fact, however, it is not, as it stands, applicable 
to any cross-section, for the reasons given below. If a 
case were assumed in which the resistance to the hori- 
zontal force of the water were entirely frictional, and if 
a frictional resistance were substituted in the equations 
for a shearing resistance, the theory would still be un- 
sound. These are the conditions in the model dam with 
vertical strips. The cross-section there considered is 
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the base of the dam, and the horizontal resistance along 
the base in the model is entirely frictional. This fact 
appears to have been overlooked, and the behaviour 
of the model has been used to illustrate a theory in 
which frictional resistance has been expressly rejected 
in favour of shearing resistance. The model with ver- 
tical strips is indeed quite misleading, for the vertical 
reactions along the base, which would exist if the model 
were in one piece, did not exist when it had been divided 
into vertical strips. Naturally, the tail moved out, for 
the frictional resistance, which depended on the height 
of the strips affected, was practically nil. In a one-piece 
model it would have its maximum value at that point, 
and before the tail could slide, a sliding of the dam as a 
whole would take place. 

If shearing resistance is to be assumed at any and 
every cross-section, the dam has no base in a technica’ 
sense ; it is united to its bed so effectively as to justify 
the assumption that the dam and its bed form one body. 
This is usually the case in practice. In a corresponding 
model to show this feature, it would be necessary to use 
some flexible material for the vertical strips, and to fix 





vessel will be provided with a general workshop. 





their bases in direction, 


In the thesis, the treatment which has been applied to 
the dam as a whole is extended to a triangular portion of 
the flank contained between the horizontal and vertical 
cross-sections. The face of the triangle which lies along 
the horizontal cross-section is taken as corresponding to 
the water face of the main dam. But the conditions are 
totally different. The water face of the dam is free; the 
horizontal face of the triangle is not free. The whole 
shearing strength of the material along the latter face 
would resist a tension at the foot of the vertical] section, 
the existence of which it is the object of the thesis to 

rove. 

. Again, consider a simple triangular dam, with water 
up to the crest. Take any horizontal cross-section a-— £8 
where a is on the down-stream face. At any point & 
distant x from a take a vertical section, and determine 
the tensile stress at k by Equation X XIII. of Atcherley’s 
thesis. Then take another horizontal cross-section y—6 
at any vertical distance h below a—§, and continue the 
former vertical section until it reaches y— 4, and calculate 
again the value of the stress at k. The results should be 
identical, no matter what distance apart the horizontal 
cross-sections are taken, but they are not. 

For let p = 2.25 = specific gravity of masonry, 

» H= 100 = height of dam above a-~§, 
» &=15 = vertical distance between a-§ and 


T° 

» m= 1,33 = tangent of angle between flank and 
horizontal, 

+» «&©=10 = distance of k froma, 


and let the loads be reckoned in masonry units. 
Then calculated from a - 8, the stress at k 


= yy OH -2ma) (H-2 m2) = 89.1 (tensile) . (1) 
p 


And calculated from + — 5, the stress at k 
_ (3H+h-2m2)(mxH—Hh-2m? x) _ 
- p(H+h)(h+ma) = 
— 20.5 (compressive) . ‘ - (2) 


It is obvious from equations (1) and (2) that they cannot 
be identical for all values of h as they ought to be, for (2) 
depends upon the arbitrary value given to h, and (1) does 
not. The method inthe thesis by which Tmax in XXIII. 
is obtained implies a horizontal neutral axis through 
some point on the vertical section considered. But it is 
obvious, from (1) and (2) above, that the position of this 
point would depend upon the position of the horizontal 
cross-section from which it is calculated, so that there 
would be an infinite number of neutral axes simulta- 
neously existing in the same vertical section. But a 
neutral axis is the point at which the shearing stresses are 
a maximum, and the shearing stresses are a maximum at 
one position only—at the bottom of the reservoir. This, 
then, is the real position of the neutral axis, and it follows 
that the direction of the vertical fibres of the dam along 
the neutral axis remains unchanged as the water rises in 
the reservoir. Under these conditions the stress Twnax 
cannot possibly exist, 

The fact that it has been considered prudent to post- 
pone the raising of the Assouan dam, in consequence of 
the conclusions arrived at in the thesis, has naturally 
caused some anxiety among authorities in this country 
who either own or are building masonry dams, Amon 
high masonry dams the Periyar dam in India must hold 
a conspicuous position. This dam was built under most 
difficult circumstances of climate, and under limitations 
imposed by the Government. The surface of the water 
is at an elevation of 155 ft. above the river, and 173 ft. 
above the rock base on which the dam is founded. The 
dam has probably a smaller sectional area compared to the 
depth of water impounded than any other dam in exist- 
ence. The mortar was made from Knahor lime, and only 
where the work was to be exposed at once to the action 
of the water was Portland cement used. hose who 
have had to build masonry dams in England can well 
understand Colonel Pennycuick’s statement that the 
record of events given in his paper presented to the 
Institution of Civil Engineers conveys no idea of the 
labour, anxiety, and responsibility, to say nothing of 
actual physical danger, caused by the emergencies that 
arose from day today. This dam, if tested by the equa- 
tions given in the thesis, would have a tensile stress 
at the foot of the outer slope of nearly 19 tons per 
square foot—equivalent to 293 lb. on the square inch, 
This is possibly at least 50 per cent. above the strength 
of Portland cement concrete put in under favourable con- 
ditions. Is, therefore, the theory or the dam to give way? 

The greatest depth of water against the Assouan dam 
is 66 ft., and presumably the intention to raise the dam 
was justified by the usual method of calculating the 
stresses. If this was so, there is certainly no reason for 
postponing the raising in consequence of anything in the 
thesis. 

Yours truly, 
K. P. Hiv. 

3, Victoria-street, Westminster, 8.W., May 3, 1905. 





To tHe Eprror or ENGINEERING. 

Srr,—In reference to the “* Note on the Theory of Un- 
symmetrical Masonry Dams,” by Professor Unwin, con- 
tained in your issue of April 21, I wish to offer criticism 
on two points. I venture to do so because I have recently 
given some thought to the question of stresses in masonry 


1} work, and have carried out theoretical research into the 


stresses in masonry footings and walls. 

Professor Unwin states that all theories of dams must 
proceed on the assumption that the dam isa homogeneous 
elastic solid. In the writer’s opinion this is a dangerous 
assumption to make. Even when strong cement mortar 
is used the mass cannot be considered homogeneous, and 
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slight variations from homogeneity in the masonry or 
from uniformity in the substratum might produce great 
variations in stress, supposing the mass to be monolithic. 
The ordinary theory, which has been accepted hitherto, is 
not based upon the assumption stated, but neglects the 
adhesive strength of the mortar. . 

So far the ordinary theory is sound ; but it does not g° 
far enough. A statical theory which considers the blocks 
of which the dam is built to be held in equilibrium by 
frictional resistances only is less dependent on doubtful 
assumptions than an elastic theory, if the proportions of 
the blocks and the relative strengths of mortar and stone 
are such that the mortar will give way to some extent 
before the stones are fractured. In this case it does not 
matter what the actual stresses are, for a state of stress 
can generally be assumed without ibility of great 
error, which must be fulfilled before failure takes 
place, and the structure may be designed to resist 
that state of stress. Professor Unwin believes that 
the ordinary assumption of uniformly varying compres- 
sive stress on horizontal planes is not open to doubt. 
The writer has found that it is not a true assumption. 
He has found, in his research into the stresses in footings, 
that if uniformly varying stress is assumed on the vertical 
planes and on the base, the stress will not be ey 
varying on the horizontal planes in the masonry, althoug 
the difference will probably not be great ; and there is as 
much reason to assume uniformly varying normal stress 
on the vertical planes as on the horizontal planes. 
It is more accurate to assume uniformity of varia- 
tion of normal stress on the vertical planes than on 
the horizontal planes, for the horizontal layers are com- 
yaratively free to slide on each other; and so before 
ailure of the structure takes place the state of normal 
stress which was assumed on the vertical plane, and for 
which the structure was designed, will be produ The 
most important point in which the existing theory fails 
is the shearing stress and the effect it has on the distri- 
bution of normal stress when certain limits are exceeded. 
These limits have been determined by the writer for walls 
with vertical sides. : 

Tam, Sir, yours, &c., 
W. J. Diniey, Assoc. M. Inst. C.E. 

School of Engineering, Gizeh, Egypt, April 29, 1905, 








‘FIGHTING THE METRE.” 
© THE Eprror or ENGINEERING. — | 

Srr,—The British Weights and Measures Association 
of London have been good enough to send me their 
recently published and interesting pamphlet, the object 
of which is to oppose the introduction of the French 
metric system into the British Empire. In this I quite 
agree, for reasons which they have fully given, and which 
are very apparent. On the other hand, a galaxy of talent, 
representing various industries, holds a contrary opinion. 

t seems to me, however, that efforts of this nature are 
either a century too late, or, say, one hundred years too 
early, for the happiness of the present generation. The 
French system is certainly most admirable in some re- 
spects on account of its great simplicity ; but, as matters 
stand, the present race of engineers have had a life-long 
training to a system of calculation and measurement that 
involves the constant use of feet and inches, and pounds, 
hundredweights, and tons, which we have found very 
convenient. 

Our technical and other books are based upon the same 
system, so also are our valuable notes, tables, data, 
memoranda, drawings, &c., amongst which I myself have 
grown up for many years. If the advocates of the 
metric system must have it, in spite of the confusion it 
is sure to originate, there will be no harm in granting 
them their desire later on, as indicated above; but do, 

lease, let the ‘‘feet” and ‘‘inches,” &c., to which we 

ave been so long and so habitually accustomed, last our 
time, and we shall be happy. 
Yours, &c., 


J. W. C. Hatpang, M.I. Mech. E. 
65, Antrim Mansions, Hampstead, N.W., May 9. 








AN AMERICAN VIEW. 
To Tur Eprror or ENGINEERING. 

Sir,—I have been more interested in ‘ Industrial 
Notes” in ENGINEERING than in anything else, perha 

rtly because I am a workman myself, but largely 
| ean it gives a view of a large body of workmen from 
a standpoint different from that given by any publication 
on this side of the water. z 

I can only judge of the value of the ‘‘ Notes” by what 
I see in them ; but asI have been reading them for years, 
I should get a very good idea of some of the things they 
show. I am sure that they ave not compiled by one who 
is unfriendly to organised labour, and so I have come to 
take them as fairly representing it in the matters which 
are discussed. 7 : 

While the ‘‘ Notes” always give a good view as to the 
state of trade in the various industries, and are also quite 
candid in pointing out mistakes which it is believed are 
being made, they at the same time, and perhaps uninten- 
tionally, give some sidelights on the whole general 
question. é 

These same sidelights have led me to certain conclu- 
sions when taken in connection with the accounts of 
events in the labour world. If my conclusions are 
correct, they deserve consideration, just the same as a 
truth in mechanics deserves consideration. In the shops 
we often do work that is contrary to good mechanics, 
often contrary to good sense also. At least, it becomes 
contrary to good sense when we continue it after knowing 
that it 1s poor mechanics, ‘ 
The reason that I trouble you with this is that I believe 





that, in spite of your keen insight into affairs in your 
country, you do not have the same insight into those in 
this country (the United States of America). On e 834, 
in speaking of the President’s Message, you note that it 
touches on the open-shopquestion, and use this lan — 
‘ As regards the open shop, the principle is in accordance 
with the constitution of the United States, and with indi- 
vidual liberty. But if the policy involves any departure 
from the freedom of the individual to join a trade union, 
and to work in accordance with its rules, then the labour 
organisations of the States will have something to say, 
and that not of a pleasant character.” 

Perhaps I have been reading your notes wrongly, but 
as I understand the situation the trade unionist is a trade 
unionist first and a citizen afterwards. If the Constitution 
of the British Empire conflicts with the rules of his union, 
the law-making power must abrogate it in so far as he is 
concerned, for he only holds himself bound to obey the 
laws of the land in so far as they do not conflict with the 
higher law of his union. While this is not the openly 
declared word, it is the practical working, or else why are 
there demands for laws exempting them where others 
would be held ? 

This being the case in your country, I can see that 
you naturally apply it to this country, and it would 
seem that as far as the unions go you are right. If 
you recollect, we had an election over here last fall, 
and the result was a surprise to both great parties. 
It was overwhelmingly one-sided, and the one party 
was puzzled to know how they came to get so many 
votes, while the other party seemed to be equally 
puzzled to know how they got so few. It is not nearl 
so much of a puzzle to the voters, who believe that a man’s 
first duty is to his country, as without that protection he 
would have no foundation for either home or business, 
and that in our President we had a man who will uphold 
our Constitution and the laws made under it regardless of 
the rules of trusts, unions, or any other combinations 
seeking special privileges. 

Perhaps from your view point you do not see as I do; 
but when a man who is a trade unionist is chosen to a 
seat in your Parliament, it seems that he is expected to 
work for the union there and not for the entire country. 

If this is not so, why is it heralded every time one such 
man is elected. It even seems to be a matter worthy of 
note when one is appointed to serve as a justice of the 
peace, looking as though a different kind of justice 
would result from it, due to the basis from which the 
ideas of justice and law were drawn. 

Be | emeg if Iam drawing my own conclusions from 
what I have been reading. That is part of my ‘* Yankee- 
ism.” I have noted the lack of work among many 
trades, but cannot see how shorter hours, and less pro- 
duction to the hour, and a higher rate of wages, is going 
to decrease the cost of the article needed to the con- 
sumer. With the supply limited, and in the hands of a 
close corporation, or other such combination, I can see 
how the price might be maintained to the teeming advan- 
tage of a few and to the detriment of the many; but every 
such combination decreases the total wealth of the 
country, just as surely as the liberal use of machinery 
and a large output increases it, and at the same time 
decreases the cost, and increases the share that each one 
can obtain. If I am the only maker of a necessity, I may 
be able to restrict my output to such an extent that it 
enables me to demand and receive more than is fair for 
my labour, and for a time it may seem that I am gaining 
by such a policy. When those of whom I must procure 
my necessities follow the same policy, and make me pay 
to the uttermost for them, the net result is that I may 
get more money, but I get less for it, and in the end 

ave less of the comforts of life. With each one doing 
all that he can to increase the wealth of the country, and 
to distribute that increase, we would not have the pic- 
ture, now so often presented, of workmen rioting because 
they are not allowed special privileges. 

We, the common ple, are the ones who make the 
market for the products of the world, and to us an 
abundant harvest means cheapening of the cost to us, 
whether that harvest be the products of the farm, the 
shop, the mine, or of the transportation facilities. We may 
not get our entire share, because someone in the chain 
takes too much. We should go after that particular 
link, and make it be fair, instead of shutting down on the 
supply, so that it would fail to do wrong simply because 
of lack of opportunity, while all the rest of us suffered for 

uietly taking advan- 


lack of that supply. 

A great many people have been 
tage of the indifference of the individual to do that which 
is not for the best good of the nation, to their own enrich- 
ing; and the combinations of working men have only 
followed their example. Not knowing how to keep it hid 
to the extent the others did, they have been educating the 
common people very rapidly in the matter, until now 
they are beginning to see that anyone who demands 
special privileges is to that extent robbing the entire 
people who are not included. 

_ When it comes to testing the application of the prin- 
ciples, as set forth by our President, that in the applica- 
tion of his power to the enforcement of the laws of our 
country, no “‘ pull” shall be allowed to have force, but that 
all shall be on the same plane, without regard to station, 
politics, religion, membership or non-membership in an 
organisation, and that everyone shall have a ‘“‘ fair deal,” 
it will be found that the people are behind him in a way 
that it will be well for all to give heed to. 

If I did not believe in the sturdy honesty and fair- 
mindedness of the common people, I would fear for the 
life of the nation ; and your national life is built of the 
intelligence and integrity of your people also. Anything 
that tends to separate the people, and set class against 
class, is a danger to all free governments and to free 
people ; and the greatest mistake that organised labour is 








making to-day is in trying to put themselves apart frov, 
those who are not associated with them, and to dena) 
conditions that are not right for the individual. 
: W. Osporn: 
(Our correspondent is mistaken in supposing that \. 
wae exceptional privileges for trade unionists. 








BRITISH STANDARD SPECIFICATION FOR 
PORTLAND CEMENT. 
To THE Eprror OF ENGINEERING. 

_ Srz,—Referring to the letter of Mr. H. Kelway Bamlur 
in your issue of March 31, his difficulty seems very peculiar. 
A cement with 60 per cent. lime will have about 35 per 
cent. silica and alumina together, and thus will come 
well within the limit of the specification. 
_ I may inquire, however, why the specification does not 
indicate the proportions required to make a cement quick 
or slow in setting. The proportion of lime to silica and 
alumina may vary from under 2 to 2.75, and the setting 
time will be influenced by the composition. 

Engineers may require to specify a composition to suit 
a required and specitied time of setting. 

I am, Sir, your obedient servant, 


Glasgow. AMATEUR, 








Howzaprew’s Compositions.—The Holzapfel’s Compo- 
sitions Company, Limited, 57, Fenchurch-street, E.C., in 
a note they have sent us, recommend that ships be 
launched without painting the hull, in order to allow the 
scale on the plates to rust off during the time they are 
lying in the water for fitting out. ‘They state that this 
method was followed in the case of the Londonderry, be- 
longing to the Midland Railway Company. In June, 
1904, the Londonderry was dry-docked, and her bottom 
was washed with fresh water. It thereupon received one 
coating of lagoline and two of international composition. 
The steamer has recently nm in dry dock again, and 
every part of her plating and bottom were pronounced to 
be in quite an exceptional state of preservation. 





THE ENGINEERING STANDARDS CoMMITTER. — An in- 
terim report on British standard screw threads has just 
been published by the above committee. This report 
fixes standard pitches and forms of thread, but does not 
deal with the question of originating the standards, which 
will be dealt with in a subsequent report. The retention 
of the Whitworth form of thread is decided on, in view of 
the enormous extent to which this standard is already 
used in this country, and the Whitworth pitches are also 
to be retained, but at the same time an alternative set of 
standard pitches is offered, of finer thread, such as are 
advisable for screws subject to shock. In this new series 
a ?-in. bolt will have 12 instead of 10 threads per inch, and 
a 4-in. bolt 25 instead of 20. For all sizes between 
}-in. and 1-in. bolts the pitch in the new series is given by 
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sana Na -, where d is the outer diameter of the bolt in 


inches. For sizes smaller than } in. the B.A. standard is 
adopted. No attempt is made to provide standards for 
the fine threads used in bicycle and kindred work, where 
even the alternative series of fine threads would in many 
cases reduce the stock left to a greater degree than could 
be allowed. We have also received from the committee a 
copy of the British standard threads for iron and steel 
pipes. Here also the Whitworth form of thread is 
retained after a very careful consideration of the ad- 
vantages urged in favour of the Sellers thread. As far as 
-aegoe ble the old Whitworth standards have been preserved 
or pipes up to 3° in. bore, but for larger sizes the outside 
diameter of the black tube has been made in all cases an 
even }in. A set of standard fine threads for these tubes 
is, we learn, under consideration. 


Water at Carr Town.—There is a t shortage of 
water in the suburbs of Cape Town, which depend for their 
supply upon the Suburban Water Works, and street water- 
ing has been stopped. What is known locally as the 
Albion Spring is supplying 1,080,000 gallons daily, and a 
boring on Guaarvalesy ond, which Mr. Hoggart has 
pl at the service of the public, is yielding water at the 
rate of 64,000 gallons per day. But this is not enough, 
and a meeting of the local water authorities has been held 
to consider the situation. Mr. T. H. Wheeler, of the 
Cape District Water-Works Company, suggested to the 
management the exploitation of certain sources of supply 
upon an estate purchased for the ~~ from Mr. 
Ohlissen. It was decided to invite Mr. Wheeler to attend 
a meeting, and submit his proposals for further considera- 
tion. The Newlands reservoir is practically finished, 
there only remaining the trimming of the banks, the 
finishing of the catchment drain, and a few minor matters, 
such as the laying of the roadway round the reservoii and 
the sowing of grass on the slopes. It is expected that tle 
water will first be used in June or July, but as to further 
use there is some uncertainty, seeing the advisability of 
having a store of water for contingencies. On the reser) oir 
and Quarry Stream intake the concrete portion of ‘he 
overflow is completed, and the channel is being st«: ted 
upon. The channelling extends for a distance of 82: ‘t., 
and 250 ft. are needed to complete the work. The em- 
bankment is up to its full height everywhere, but a cer! \in 
amount of trimming remains to be done, and the 1d 
metal at the north end has to be put on. The slop» of 
the mountain side are still being battered, bu! «re 
completed for the greater part, while the gangway & 10s 
the reservoir is being cleared away, and the reservoir 1s 
ready for the first rains, The machinery and plant ar: in 


good order. 
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CONCRETE ARCH BRIDGE OVER THE RIVER TAY AT KINCLAVEN. 
BUILT TO THE DESIGN OF MESSRS. FORMANS AND McCALL, GLASGOW, BY MESSRS. JAMES YOUNG, LIMITED, GLASGOW. 











Tunis bridge, which we illustrate above, was for- 
mally opened on April 21. It is the outcome of the 
private enterprise of Colonel Richardson, of Ballathie, 
which adjoins Meikleour, the property of the Marquis 
of Lansdowne, upon which the bridge is situated. 
About one-half of the cost—7500/.—has been raised by 
private and public subscriptions, while the County 
Council have found the remaining half. The bridge 
affords communication between the Blairgowrie and 
Cupar Angus districts on the east, and the country 
lying between Glen Almond and Dunkeld on the west ; 
and the advantage may be gauged from the fact that the 


nearest public bridge down the River Tay is at Perth, | 


10 miles distant, while that above is at Caputh, 44 miles 
distant. Communication has hitherto been maintained 
by means of a ferry consisting of two pontoons or 
barges set parallel to one another, and each centred 
amidships on, and together supporting, a platform for 
carrying the vehicles and passengers for transport. 
The whole arrangement travels on a fixed chain led 
across the river and round a pulley carried on the 
platform. By an arrangement of gearing the pontoons 
may be set at the desired angle to the current, and 
the water acting on the oblique surfaces of the pon- 
toons propels the ferry from side to side. 

The site of the bridge is about half-a-mile above the 
crossing of the main line of the Caledonian Railway. 
The scenery is highly picturesque, and at the spot par- 
ticularly so ; and, as the bridge is within view of Meik- 
leour House, it was stipulated that the design should 
accord so far as possible with the surroundings ; it is 
generally admitted that in this respect the design and 
character of the bridge are eminently successful, 

rhe structure is built entirely of concrete, faced, 
with the exception of the arch rings and impost courses, 


With red freestone from a local quarry, so that the 
bridge is, to all appearance, of stone. The facing of 
piers, spandrels, and wing walls is of random rubble, 
while the parapet is of coursed rough-faced ashlar. 


The arches, which are six in number, and of 
61 it. 6 in. span, with a rise of 13 ft. 6 in. above 
springing, are of two ellipses intersecting obliquely at 
the crown, 80 as to give a slightly Gothic profile, and 
vith a vertical rise of 1 ft. above the impost course. 
the arch ring is of 3 to 1 concrete tapered from 2 ft. 

t the springing to 18 in. at the crown, the outer 

s being of moulded voussoirs, upon the upper part 
which is worked a heavy semi-circular projection. 
© ring is reinforced by a haunching of 8 to 1 con- 

Above the arches a corbelling of five courses 

‘rried throughout the length of the bridge, with a 

‘otal projection of 1 ft. on each side. This corbelling 


es to carry the parapet, and while it effects 
nomy in the width of arches and piers to an extent 
_rresponding with its projection, it also affords a 
‘cature to break the plainness of the elevation. 
The total width of 
6 Tt. 


the bridge between parapets is 


From each side the profile rises on gradients of , 


1 in 30, which are joined towards the centre by a 


vertical curve of 2500 ft. radius. The impost courses 
are of concrete, 12 in. deep, with a semi-circular pro- 
jection. 

The piers, which are pointed to form cutwaters, are 
5 ft. 6 in. thick at the top, which thickness is carried 
down for a certain depth ; thereafter they are battered 
at 1 in 24 until a width of 6 ft. is reached at the level of 
summer water. The foundations, which are in com- 
pact gravel, are of concrete enclosed in a close sheeting 
|of American elm, 9 in. thick, which was driven to a 
| depth of 10 ft. below the river-bed. 
he most important feature in connection with 
| this bridge is the fact of its being constructed with 
materials at hand—namely, gravel lifted from the 
| river bed at site, and stone from the nearest quarry, 
| some two miles distant. The cement and timber were 
| the only imported materials. Under these conditions 
the cost of the bridge, exclusive of approaches and 
|certain protection works, was only 6100/., which is 
| probably less than a steel bridge would have amounted 
to, with the added advantage of affording a durable 
and pleasing structure. 
| The construction was carried out by means of a steam 
|travelling crane, carried upon a temporary bridge 
| immediately below the site of the permanent structure. 
|The bridge was designed and carried out by Messrs. 
|Formans and McCall, C.E., 160, Hope-street, Glas- 
| gow, and the contractors were Messrs. James Young, 
| Limited, Glasgow. 














| THE GREAT NORTHERN TELEGRAPH 
COMPANY. 

| Tue state of the cables during 1904, states the report 
| of the Great Northern Telegraph Company, has been 
fairly satisfactory, although there have been more 
|interruptions than is usually the case. In Europe 
| ten cables have been interrupted altogether twenty-five 
| times, and in Eastern Asia five cables fourteen times. 
| This does not include the company’s two Vladivostok- 
| Nagasaki cables, which were closed at the commence- 
ment of the war, and still are so. They are probably 
also interrupted, but it has not yet been possible to 
ascertain this fact. Luckily, the company, after the 





has enabled the company to transmit telegrams direct 
(without re-telegraphing) between St. Petersburg and 
Sweden, Denmark, and Great Britain, which also 
greatly accelerates the Russo-French traffic. This 
latter service, which was opened on June 1, on one 
line to England, and which since has been supple- 
mented with another line, and probably will be 
further increased, has proved very useful, although 
somewhat expensive, necessitating a large staff at St. 
Petersburg. 

On February 9, 1904, war broke out between Russia 
and Japan, the most terrible of the three wars the 
company has witnessed within the last ten years in 
the countries its cables connect. The failing off and 
stagnation in commercial telegrams has been far more 
than counterbalanced by the increase in State and 
Press telegrams. Japan’s traffic of State telegrams, 
in both directions, has been almost three times greater 
during 1904 than during the previous year, and the 
corresponding Press traffic has been fifteen times larger 
than during 1903. All these telegrams have been 
obliged to go by the company’s cables, which connect 
Japan with the Continent. The company has made 
arrangements with numerous European and American 
telegram bureaus and newspapers, the correspondents 
of which at the seat of war and elsewhere in Eastern 
Asia number between three and four hundred, that 
the fees for telegrams are paid by the receivers. 

However regrettable the cause, the financial results 
of the war for the Great Northern Telegraph Company 
have been a magnificent revenue, without precedence 
in the annals of the company. On account of the large 
tariff reductions, which were agreed upon in London 
in 1903, the company was prepared for a reduction of 
100,000. or so, and had the fortunes of war been the 
reverse, this loss would no doubt have been far 
exceeded. Instead of a loss, there has,-however, been 
a gain of 100,000/. (1,826,000 kr.) as compared with 
1903, which is over 9000/. more than the record year 
of 1900. Various other payments make last year’s 
net profits close upon 30,000/. larger than in 1900, 
although the expenses have since then increased by 
an even larger sum. A strong wish had been ex- 
pressed that the additions to the various funds should 
not be excessive, and in consequence the shareholders 


| will obtain a dividend and bonus of together 24 per 


closing of the Vladivostok line for transit, could, as | cent. 


early as February 28, replace it with the Peking- | 


The company has decided to establish telegraphic 


Chiockea line, which at Irkutsk joins the trans- | communication between the Shetland Islands and the 


Siberian telegraph lines. 


interfered with, and, on the whole, it has worked satis- | 
factorily. So as to avoid blocking and overcrowding | 


of messages the Russian Government is increasing the 
number of wires between St. Petersburg and Irkutsk. 


The Russian Government has also given the company | 


This route has not been | 
| the 5000/. ——_ annually for twenty years guaran- 





Faroe Island and Iceland without any support beyond 


teed by the Danish and Icelandish Governments. The 
new line has to be ready before October 1, 1906. The 


cable will be brought to the East Coast of Iceland, and 


the company has undertaken to contribute 16,000/. 


rmission to erect its own station in St. Peters-| towards the establishment of inland telegraphs and 
urg, not only for its East Asiatic traffic, but also for | telephones connecting Reykjavik and other towns 


Russia’s large terminal traffic, an arrangement which | with the cable end. 
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INDUSTRIAL NOTES. 


Tue twenty-third quarterly report of the General 
Federation of Trade Unions is a fairly satisfactory 
document from the capital and labour point of view, 
inasmuch as it shows no indication of a revival of the 
intenser form of feuds between employers and em- 
ployed, so prevalent a dozen years ago, which it 
was feared the Federation was intended to extend, 
intensify, and perpetuate. It would seem that frec 
and extended orgiisation among employers and 
workpeople engenders the feeling of responsibility, 
with all its far-reaching consequences. The more 
the Federation promotes peace, the richer it be- 
comes. It is to oo hoped that money accumulations 
will not evoke any extended desire for labour con- 
flicts. The report naturally devotes a good deal of 
attention to the Trade Disputes Bill, and gives a 
history of the measure from June, 1902. 
ject was first nt Fy before the House of Commons by 
resolution ; then Bill, in May, 1903; again in 
April, 1904, when the second reading was carried, and 
again in March, 1905, when the Bill now before the 
Grand Committee on Law was carried by a large 
majority. In an elaborate analysis of the voting on 
each occasion it is shown how, and to what extent, 
the four sections or groups in the House of Commons 
voted on each occasion. The majority inst the 
resolution in 1902 was 29; against the Bill in 1903, 
only 30; in 1904 the Bill was carried by 39, and in 
1905 by 122. In those four years the Labour vote 
increased from 8 to 14, all in favour of the measure ; 
the Liberal vote from 107 t> 152; the [rish from 48 to 
59; the Ministerialists from 11 to 29. It was the 
decrease of the Unionist opposition to the Bill which 

ave to trade unionists the victory over which they 
eel so gratified. The report is severe against the 
absentees. 4 

In view of the approaching General Election much 
stress is laid upon the efforts to secure unity in tho 
Labour ranks. In so far as the Parliamentary Com- 
mittee of the Trades Union Congress and the Labour 
Representation Committee are concerned, some general 
agreements have been arrived at, more or less endorsed 
by the General Federation of Trades. One important 
point is that in no case are the Labour candidates 
supported by the one body to be opposed by the other. 
Abstention is condemned. This is the basis of the 
agreement so far accomplished. The Federation is 
generally in accord sofar. But the recent congresses, 
or conferences, of the Social Democratic Federation, 
the Independent Labour Party, and the Scottish 
Socialist Labour body do not seem to endorse the 
above basis of agreement, judging by the resolutions 
passed and the speeches made. Possibly this will 
bo all the better for the real Labour party, the true 


representatives of labour organisations, as far as 
alow legislation is concerned ; for the other bodies 
are not content with the aims of trade unionists, but 


want to reconstruct society on a purely socialistic 
basis, the State being regarded as the only employer 
and producer, the distributor, and paymaster in all 
cases. It is a big order, too big for poor helpless 
humanity in the present state of civilieation and con- 
ditions of employment. 

Under thé new arrangement, with reduced contri- 
butions, the total income for the quarter was 6102/. 
7s. 1ld.; the expenditure was 5641/. 16s. 7d.—gain on 
the quarter, 460/. lls. 4d. The balance in hand 
reached 119,656/. 13s. 11d. at the close of the quarter. 
The expenditure was heavier than usual by reason of 
the Smiths’ dispute on the North-East t. The 
expenditure included o— to the Amalgamated 
Engineers, 1099/. 17s. 6d.; the Smiths and Strikers, 
519/. 13s. 4d.; Iron-Founders, 281/. 13s. 4d.; Cotton 
Operatives, 192/. 13s. 4d.; Hollow-Ware Men, 183/. 
10s.; Labourers, 115/. 10s. 5d.; Cotton-Spinners, 103/. 
10s. All the other payments were below 100/. The 
interest alone gave 1410/. 103. to the accumulated 
funds. The total payments for disputes amounted to 
only 3125/. 23. 6d., which is gratifying. 


Labour Day in England has already dwindled into 
insignificance, a soe with a dozen yearsago. It 
was then declared by enthusiastic supporters that the 
First of May should be sacredly devoted to Labour ; 
and it was expected by some of ‘the enthusiasts that 
at least the eight-hours day, on sea and land, would 
be secured for all workers. It is probable from the 
speeches delivered some years ago that some of them 
thought that the Social Democratic Revolution would 
have been completed ere this. But on the May Day 
of 1905 the essential points of the Socialists’ programme 
were not even mentioned. At the demonstration in 
London the procession met, as usual, on the Thames 
Embankment, and marched in order to Hyde Park. 
There was a goodly display of flags and banners, and 
some bands of music; but the procession itself was 
small—not exceeding 5000 persons at the largest esti- 
mate, amongst them being a dozen brakes with chil- 
dren. The foreign sections, claiming to be Anarchists, 
marched to the tune of the ‘‘ Marseillaise.” One of 
the speakers, alluding to the smallness of the attend- 


The sub-/d 





ance, claimed that ‘‘ the cause had grown to be an inter- | 
national one.” One would think from his utterances 
that a decline in numbers indicated an expansion ; but 
that is not generally believed to be the case. The | 
resolutions embodied an eight-hours’ day, secular educa- | 
tion, free maintenance of all school-children, old-age | 
pensions, universal suffrage, second ballot, and pay- | 
ment of Members of Parliament and of election ex- 
penses. This does not differ very widely from the pro- | 
gramme of the old Radical politicians of half-a-century 
ago, except in one or two items not then to the fore- 
front. The fact is, the Socialist movement amongst the 
workers has dwindled because the men see the utter im- 
racticability of Socialism as now advocated. It might 
am a following of street-corner men, of municipal, 
county, district, borough, and parish employés, but it 
no longer enters into the creed of the hard-headed 
workers who form the bulk of trade unions. The fitful 
ream is over ; now they are practical politicians. 
Labour Day in France was celebrated with more 
energy, if not with more enthusiasm, than elsewhere. 
In and about Paris a number of meetings were held on 
the eve of May Day, at which resolutions were adopted 
in favour of a seventh-day rest, an eight-hours’ day 
on the other six days, a living wage, and in favour of 
international peace. Not a very wild programme ; 
not one, indeed, to shock economists or even capitalists. 
But the one ingredient in the composition of the pro- 
gramme to create a feeling of unrest is the decision to 
simultaneously adopt the eight hours on and after the 
second day in May, 1906. But even this is not so 
outrageous as might at first appear, for the desire is 
to solve the question by mutual arrangement with the 
employers in the interval, so that there shall be no 
strike. During the interval an uninterrupted pro- 
pagandism is contemplated, so as to educate the public 
mind, and fit the workers for its adoption, by lectures, 
speeches at meetings, pamphlets, and a series of demon- 
strations throughout the whole of France. The first 
start was a peaceful one, for about two hundred meet- 
ings were held, at two hundred selected centres, from 
the Channel to the Mediterranean, to inaugurate the 
movement. At Toulon a number of strikers marched 
through the town compelling shopkeepers to close 
their sheps, and some men at the arsenal were 
assaulted because they had gone to work. At Brest 
a procession paraded the streets singing ‘‘l’Inter- 
nationale” and the ‘‘ Marseillaise.” At St. Etienne 
there was a general cessation of work among the 
miners, the iron-workers, and the cloth factory opera- 
tives. Bands of demonstrators paraded the streets 
and compelled several workshops to close, and traffic 
on the tramways was stopped between St. Etienne and 
Braune. Still, on the whole there was very little 
actual disorder. The trouble at Limoges ended very 
peacefully after the vote of a sum of money for the 
relations of the dead and the wounded in connection 
with the disturbances during the recent strike. Such 
a vote in France meansa greatdeal. In this country no 
such parliamentary vote would have been dreamt of. 


The unrest in Russia is both industrial and political, 
and it is difficult, if not impossible, to distinguish 
between the two active forces at work—to know where 
the one ends and the other begins. The numerous and 
serious strikes that have taken place may have been 
purely the result of labour’s discontent, or they may 
in some cases have been prompted by political or 
socialistic agencies ; but in either case the results have 
been fearfully disastrous to the people; and the 
Russian Empire has lost prestige and sympathy by 
the ruthless way in which the people have been 
massacred in the streets and squares of St. Peters- 
burg, Moscow, Sebastopol, Warsaw, Lodz, and other 
places. At Lodz alone it is reported that 75,000 men 
are on strike, and Warsaw has declared for a general 
strike throughout Poland. What the result will be 
it is difficult to forecast, but horrible massacres and 
foul assassinations are sure to follow in rapid succes- 
sion. The poverty and suffering is such that a quick 
and bloody Jeath is regarded as a relief rather than a 
disaster by the infuriated workmen. Every effort is 
made to curtail information wherever possible, by a 
strict censorship of the Press and of telegraphic com- 
munications ; but enough leaks out to show that in 
most parts of the Russian Empire the mass of the 
people are in a revolutionary ferment. The Czar and 
the Court are practically prisoners, and the most san- 
7 conflicts are perpetually taking place in many 

istricts, not only in the towns and great centres of 
industry, but in the villages and outlying rural dis- 
tricts. So far no steps have been taken to promote 
any good feelings between the workpeople and the 
employers, negotiations being cut short on the 
assumed ground that the movement is political, and as 
such treasonable. 


The strike of teamsters in Chicago has revived those 
brutal methods in labour struggles in which America 
has had no lack of experience, and which always end 
in bloodshed. The organisation of a body of men 
known as “ strike-breakers ” is a dangerous expedient, 





for it practically means the promotion of bitter strife, 


and the abandonment of negotiations. The importatio, 
of armed men was contemplated, but the chief municip.:| 
official in Chicago was able to avert that catastroph: 
It is always better to depend upon the authoris«:! 
police, or special constables, whe were in this case swo: 
In, or even upon the military, than to arm a mob wit! 
out authority. The employers committed one erro; 
at the outset, by the importation of negro labour, thus 
intensifying racial hatred, of which there is alread, 
too much in the States. On this point the employers 
seem to see how dangerous the expedient was, for the) 
have declared against any future use of negro labour 
in such disputes. The merits or demerits of the strike 
itself are a matter of opinion, and the information to 
hand is not sufficient to enable one to judge as to its 
rights or wrongs. We may, however, deplore the 
methods of warfare on both sides. The parties to 
the conflict are not the only ones to be considered— 
there is the general public outside. Some of the 
citizens may be on one side, some on the other, as 
partizans, but the mass of the inhabitants have no 
direct interest in the matters in dispute ; they want, 
and have a right to have, freedom from violence and 
annoyance. 


The hearing of the Denaby Miners’ case was con- 
tinued and closed in the Court of Appeal on the 3rd 
inst., judgment being reserved. The appellants were 
the Yorkshire Miners’ Association and others, the re- 
spondents being the Denaby and Cadeby Main Col- 
lieries, Limited. The plaintiffs in the case claimed 
150,000/. damages for alleged conspiracy, and the 
Court below gave a verdict in their favour, but the 
assessment of damages stood over, pending the present 
appeal. Counsel on behalf of the defendant Associa- 
tion contended that the Miners’ Association was not 
responsible, and that the branch only was responsible 
for the'strike. Counsel for the personal defendants, 
Messrs. Parrott, Wadsworth, and Hall, officials of the 
Association, urged that the functions of these officers 
were purely administrative, and that they acted under 
the Council or Executive of the Association, and that 
they did, in fact, try to bring about a settlement by 
conciliation. The decision in this case is awaited with 
some anxiety. 


The Trade Disputes Bill makes but slow progress 
in the Grand Committee on Law. At the meeting on 
Wednesday, the 3rd inst., an amendment by Mr. (ial- 
loway was added to the clause, by 20 votes to 17, giving 
to the complainant the right to request the picket to 
move away ; and if he refused to do so, and the per- 
suasion of a constable had no effect, then the picket 
might be summarily dealt with. After the amend- 
ment aforesaid, the clause as amended was added to 
the Bill. On Clause 2 an amendment by Mr. Duke 
was only defeated by a majority of one. The Labour 
members declared that the amendment, if carried, 
would kill the right to combine for strike purposes. 
There were exclamations of ‘‘ No” and ‘‘ Yes” to that 
contention. On Monday last consideration of the Bill 
was resumed by the Standing Committee on Law of 
the House of Commons, mcs A the chairmanship of 
Mr. Stuart Wortley. The Labour members then 
entered a protest against the amendment, and brought 
forward a motion that the Bill should not be pro- 
ceeded with. The motion was, however, defeated, 
and the amendment carried. The Labour members 
then left the committee-room. The Bill, as amended, 
was adopted, and the chairman ordered it to be 
reported for the third reading in the House of 
Commons ; but the Bill in any form has no chance of 
passing this year. 


A feeling of unrest was manifest in South Wales 
iast week when it became known that the coal-owners 
of South Wales and Monmouthshire had given notices 
of a reduction in miners’ wages to the extent of 74 per 
cent. If the Conciliation Board should sanction such 
reduction, it will bring down the colliers’ wages to 
within 1} per cent. of the minimum according to the 
wages scale. Three months ago the employers sought 
for a reduction of 3? per cent. ; the men’s representa- 
tives refused, and the matter was referred to the 
independent chairman for decision. His award was in 
favour of the miners, and against the coal-owners. The 
masters urge that the fall in the price of coal since 
January last has been such as to warrant a reduction 
of wages to the agreed minimum; the men’s repre- 
sentatives controvert this. 


The demonstration of women in the upper part o! 
the Avon valley, near Merthyr, against the miners 
imported to take the place of those on strike at the 
Llantwit Colliery, is not likely to reassure the oppo 
nents of the Trade Disputes Bill. It is said that « 
procession of women a mile and a half long met th: 
special train conveying the imported men as it steam«¢ ‘| 
into the station, where the men were received with a 
terrific clatter of tin pots and pans, and the me! 
and police had to beat a retreat. It is further sai! 
that they were followed for six miles into the town 0! 
Aberavon, where, at a bridge over the River Avon, tl: 
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procession was stopped, and the imported men escaped. 
lt is not possible to contend that this was peaceable 
persuasion. No injury is reported to persons or 
property, but ‘the law does not regard such a demon- 
stration as peaceable or lawful. 





The iron and steel trades in the Midlands show a 
more hopeful tone. The market last week was well 
attended, and thero were more inquiries, but actual 
business was still quiet. Specifications are parted 
with more freely—an indication of better trade, for it 
shows that the material is required. There is a steady 
trade in best finished iron on the quoted basis, but 
common iron was rather sluggish in the market. 
German competitors are able to do more business, but 
that is because local prices are in their favour. The 
sheet trade is better; the combination has had a 
steadying effect. The Midland Iron and Steel Wages 
Board is progressing slowly in its efforts at re- 
organisation. It has reverted to the original number 
of twelve representatives of each party, instead of 
eight, as fixed at the annual meeting. A strong com- 
mittee is at work on the sliding-scale question ; but it 
will take some time, it appears, before all the details 
can be settled. Hopes are entertained of a peaceful 
solution of all difficulties. 





There is little change to record in the position of the 
iron and steel trades in the Lancashire districts, but 
the indications are favourable on the whole. Orders 
are put through, but not of great weight ; some, it is 
said, under the quoted rates. Generally, finished iron 
is steady in the market, but buyers seem to be satisfied 
with such business arrangements as will keep them 
going from hand to mouth. The expected revival has 
not yet put in an appearance, though tho signs in 
various directions point that way. 





The army boot and shoe makers on strike resolved 
last week to embark on a novel demonstration, by a 
pilgrimage from Northamptonshire to London, to 
interview the War Office | Members of Parliament. 
What the precise object is, or how it will be possible 
to influence matters in favour of the operatives by 
such novel procedure is not quite apparent. The men 
will solicit alms on their way to pay expenses. The 
district is quieter, the officials of the union deprecating 
all kinds of violence. 





Owing to a dispute of gas-producers employcd at 
Messrs. Palmer’s Steel Works, Jarrow-on-Tyne, last 
week, the whole of the plant in the steel department 
was thrown idle. The men demand an increase of 44d. 
per shift, which the company refuse to concede. Some 
70) hands—smelters, millmen, and others—were unable 
to start work owing to the strike. 





It is reported that the operation of the New South 
Wales Arbitration Act, which compels employers and 
employed to submit all labour disputes to a specially 
constituted tribunal, has been suspended for the pre- 
sent. The why and the wherefore have not been suffi- 
ciently explained to be fully understood. 


By re-joining the Engineering Federation of Trades 
the Amalgamated Society of a will become 
more or less involved in the declaration of the Federa- 
tion against the bonus system, which the Engineers 
seem to approve. How will this operate? All are 
agreed as to weekly payments of wages, but not upon 
the bonus system. 





An Association of Telephone Employés has been 
formed to protect their interest under the transfer to 
the Government. Some 13,000 have, it is said, joined. 
The chief question at present is the demand for an 
equitable pension scheme for all the employés. 








Caxapian Coat Imports.—The imports of bituminous 


Coal into Canada during the twenty fiscal years ending 
with 1904 inclusive were as follow :— 

Year. Tons. Year. Tons. 

1835 1,011,875 1895 . .. 1,444,928 

1886 930,949 1896... .. 1,538,489 

1837 ; 1,149,792 1897 .. — 1,543,476 

1888 1,231,234 1898 .. 1,684,024 

1889 1,248,540 1899 .. aa 2,171,358 

18 MY es 1,490,282 1900 .. oe 2,439,764 

a00l 1,598,855 1901 .. wd 2,516,392 

is92 1,615,220 1902 .. 3,047,392 

i -» 1,608,154 1003... .. 3,611,412 

1304 1,359,509 1904... ... 4,252,833 
pexly all this coal was imported for consumption in 
Satria, which is greatly dependent for its mere upon 
ore a tia. Quebec has the advantage of low freights 
red ‘se St. Lawrence from Cape Breton, supplemented 

y the Intercolonial Railway. itoba has the lignites 


. ‘i Souris and other coal-fields. The North-West of 
— ia has practically inexhaustible supplies in the 
seth vridge and Edmonton coal-fields ; British Columbia 
is . in the great deposits of the Crow’s Nest Pass and 
_— valuable fields which outcrop on the flanks of the 
a he Nanaimo and Wellin collieries in 
sancouver Island furnish ample supplies for the Pacific 
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THE EFFECT OF OIL ON BOILER 
FURNACES. 
Boiler Furnaces and the Effect of Oil on their Ultimate 
Strength.* 
By D. B. Morison, M.I.N.A., Vice-President. 
(Concluded from page 589.) 

A FURNACE is often very severely strained, and is liable 
to slight deformation, if the tubes are too close to the 
crown, or if the furnace is otherwise too rigidly stayed. 
A furnace is subjected to very great variations of tem- 
perature, and is consequently always tending to lengthen 
or shorten, so that, if by faulty design it is not allowed 
breathing facilities, it will either leak at the landings or 
alter its shape. Furnace fire-bars, should not be fitted 
in tightly when cold, for cbvious reasons. Assuming 
that attention is given to these points, and that short- 
ness of water does not occur, a furnace collapses only 
when its wall becomes heated to redness through either 
oily deposit or excessive scale, so that the safest furnace 
is the one which will longest withstand the conditions of 


"ig. 15. EXPERIMENTS ON STEEL, MADE BY THE US.GOVERM. 
£ug. lo. DIAGRAM OF TENSILE STRENGTH AT VARVING TEMPS. 
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severe usage before the metal in any portion of its wall 
becomes weakened through overheating, and which, 
having become overheated, will retain its shape for the 
longest period of time before collapsing. If a furnace of 
any recognised type 1s covered with water and is reason 
ably clean, it will never collapse, as in that condition its 
resistance is five times greater than the load brought upon 
it by the steam pressure; but this margin commences to 
disappear when the temperature of the metal reaches 650 
deg. Fahr., and vanishes when the metal becomes red-hot. 
ft is only at these extreme temperatures that the capa- 
city of any particular form of furnace to resist collapse 
becomes effective and apparent ; so that the only true 
measure of the comparative working strength values of 
different furnace formations lies in their respective re- 
sistances to collapse when at the temperature of plasticity. 
The temperature of steam at 200 lb. is 380 deg.; the tem- 
perature at which steel commences to lose its tensile 
strength is 650 deg. Fahr., and at 1200 deg. about 75 a 
cent. of its original strength has disappeared (Fig. 15). 
If the surface of a furnace in a boiler for, say, 200 lb. pres- 
sure were clean, the temperature of the metal would 
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never reach the point at which its original tensile strength 
would be appreciably reduced, even under very high rates 
of evaporation. If, however, the surface were simply 
rubbed over with a very thin coating of mineral oil, 
the temperature would at once rise to over 650 deg., even 
with a moderate rate of evaporation. An appreciation 
of this fact will explain many a so-called mysterious col- 
lapse of furnaces in apparently clean boilers. If a mere 
coating of oil of inappreciable thickness will raise the 
temperature of the metal beyond the safe limit, it follows 
that an extremely thin scale or deposit, containing a high 
percentage of oil, must inevitably result in dangerous 
overheating. A disastrous accident of this nature came 
under my notice some time ago, in which the furnaces of 
a passenger steamer collapsed in mid-ocean; the boat 
returned to port, the passengers and cargo were trans- 
shipped, and the boat laid up for a lengthened period ; 
the monetary loss, it need scarcely be stated, being ex- 
tremely heavy. 

The boilers were a: ntly clean, with no appreciable 
scale on any part. ‘he principal cause of the accident 
was the use of a very inferior oil for swabbing the rods 
and lubricating the auxiliary engines. The oil becoming 
emulsified with the feed-water, and being therefore un- 
filterable, passed directly into the boilers. The deposit 
scraped from the furnaces and other parts of the boiler 
was analysed by Mr. J. B. Dodds, of Newcastle-on- 
Tyne, who reports as follows :— 


Deposit from Furnace below Level of Fire. 





Per Cent. 
Calcic sulphate ms. ARs ba 2.51 
Calcic oxide ... “se eZ we ws 0.852 
Magnesic oxide ae se ion in 7.33 
Ferric oxide ... he * sey co) 
Zinc oxide... a Bs Fas 2 7.102 
Insoluble matter, chiefly sand, dirt, &c... 2.55 
Free oil, only mechanically held by above 
constituents a bee at .. 66.76 
Oily matter, combined with oxides of 
magnesia, iron, and zinc =e me 2.95 
Total ... _ — .. 100,164 


Remarks.—I am of opinion from the examination of 
this sample, from the character of the basis found, from 
the comparatively small percentage of ferric oxide 

resent, and from the colour of the sample after the oil 

as all been eliminated, that the amount of corrosion or 
oxidation of the metallic surfaces of the boiler had not 
been great. 

The very dark colour of this sample is due to the 
abnormal quantity of oil present. This quantity is so 
great that it must have materially affected the trans- 
mission of the heat to the water; a condition which is 
always very dangerous, as causing collapse of furnaces, &c. 


Deposit from Shell at Water-Level. 


Per Cent. 

Calcic sulphate es De aoe 0.788 
Calcic oxide ... is dd ie Soe 1,816 
Magnesic oxide sa s ee = 9.62 
Ferric and ferrous oxide ... vs os «| 0008 
Zinc oxide... a Ted is +» ae 
Insoluble matter, chiefly sand, dirt, &c. 4.34 
Free oil, only mechanically held by above 

constituents 41.04 


Oily matter, chemically combined with 
above oxides wel re eds ice |= RO 


Total ... ein les «+» 100.004 
D.posit Scraped from Furnace Crowns. 
Per Cent. 


Calcic sulphate abe ve et .- 60.9 
Magnesic oxide we sits dee 4 8.55 
Ferric oxide ... ve rn ah a 3.55 
Zinc oxide... 4.5 


Insoluble matter, which consists largely 
of more calcic sulphate, with sand, 


dirt, &c. _... is a = ite 8.15 
Free oil, only mechanically held by above 
constituents ‘ie _ td sl 0.77 
Oily matter, chemically combined with 
above oxides ee ae aad pie 4.6 
Total ... — ; -- 100.02 


Remarks.—I am of opinion from the examination of 
this sample, from the character of the basis found, from 
the very small percentage of ferric oxide present, and 
from the colour of the sample, that the amount of corro- 
sion or oxidation of the metallic surfaces has not been 
great, if, indeed, anything at all. 

The amount of calcic sulphate is to be expected, as this 
salt always deposits and attaches itself to the hottest 
part of the boiler. : 

The amount of oil in this sample is excessive, and more 
than I have found in any sample of ‘‘ furnace scale.” 

On furnace crowns which have been overheated there 
are generally only evidences of oil having been there. 


Deposit from Underside of Tubes. 


Per Cent, 
Culcic sulphate ne es ¥. 3.93 
Calcic oxide ... seb rer me! a 1.1 
Magnesic oxide tea oes ows oe 5.78 
Ferric oxide ... es ae ike .. 11.04 
Zinc oxide ... hel dul ya - 16.31 
Insoluble matter—sand and dirt... 8.38 


Free oil, only mechanically held by above 
oxides sad isd oni is -. 20.23 
Oily matter, chemically combined with 
above oxides we bee ose .. 84,104 





Total ... ee see -» 99,874 
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Cylinder Oil. 
Specific gravity at 60 deg. Fahr., 0.897. 
Va 


ecomes appreciable—290 





point, being exact temperature at which 
eg. Fahr. 


Viscosity.—This indicates the comparative body or 
lubricating power of the oil at different temperatures ; 
commercial tallow at same temperature being taken as 


standard of_unity :— 


ei2 2 Oil. Tallow. 
At 120 deg. Fahr. ... 5.75 1 
te “eter ra 1.66 1 
"30 =. 1.08 1 
360°) ; 0.93 1 


Remarks —My examination of this sample indicates 
that, though of good body at ordinary temperature, it 





entirely loses this property when subjected to the tem- 
perature under which it is meant to b2 used. Under the 


This report emphasises the importance of using good 
and reliable cylinder oil ; inexperienced buyers, in their 
anxiety to obtain a cheap oil, often overlook the vital im- 
portance of quality. 

Practically no oil is ever present in the harmless-look- 
ing deposit found on the crown of a collapsed furnace, 
simply because the temperature of the plate has been so | 
hign as to drive off the oil by distillation ; but if deposit | 
is scraped from other parts of the boiler, it will, on 
analysis, never fail to atford a solution of such furnace 
accidents as are’ sometimes termed ‘‘ mysterious” by 
those who do jnot] realise the dangerous effect of a very 
slight coating-of deposit rich in oil. 
=In passenger boats the source of danger is the auxiliary 
machinery, and particularly the deck machinery, which 
is often carelessly lubricated by inexperienced men ; whilst 
in cargo boats the growing practice of using the main 
boilers for the working™of “cargo” cannot fail to produce 








Fic, 18, ‘‘ ContraFLo” 


Fia. 19. 
conditions prevailing in high-pressure cylinders, this oil 
would be so deficient in body and in lubricity as to en- 
courage or necessitate its largely increased consumption. 

My certificate shows that at 360 deg. Fahr. this oil is 
only just equal to tallow at the same temperature, and I 
7 add that tallow at 360 deg. Fahr. is only equal in 
y to ordinary water. 

Report.—My examination of the sample of cylinder oil 
would, in my opinion, lead me to infer that any injury 
found was due to the presence of such a large quantity of 
oil in the boiler, and that this quantity may have been 
increased by the use of an oil deficient in lubricating 
power at the temperature prevailing in the cylinders, 
necessitating its use in large quantity to obtain the de- 
sired result. 

The soupeneieny small percentage of ferric oxide 
(peroxide of iron) in these samples would show that the 
iron surfaces had been only very slightly affected as far as 
corrosion or oxidation was concerned. The presence of 
zine oxide in decided quantity would indicate that zinc 
had been the medium used to protect the boiler against 
corrosion or oxidation, and that it had successfully effected 
its purpose. 
(Signed) Joun Brapsurn Dopps. 
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accidents, unless great care is exercised and the necessary 
precautions adopted. 

In view of the fact that all marine engineers, and par- 
ticularly superintendent engineers, fully understand and 
appreciate the dangers arising from oil in boilers, it is a 
mystery why a winch exhaust tank still continues to be 
fitted on shipboard (Fig. 16). The office of this tank is 
to receive the exhaust steam from the winches, to separate 
the oily water therefrom for use as feed water in the 
boilers, and to allow the cleansed steam to be discharged 
up the waste-steam pipe. It would be difficult to find a 
parallel to this system as an example of engineering folly. 

There is no justification whatever for the expenditure 
of capital to provide such an apparatus, and any heat 
there may be in the comparatively small amount of oily 
water trapped in the exhaust tank is more than counter- 
balanced by the decreased efficiency of the heating 
surface in the boiler due to oily scale, The alternative 
is to employ an auxiliary condenser, which condenses all 
the steam from the winches and other small engines 
(Figs. 17 and 18). This system is universal in pas- 
senger steamers, and is now being rapidly recognised 
as commercially correct for cargo boats, as it results 
in economy of coal, better steaming, and reduced 





boiler-cleaning expenses. The oil used for winch; 
is generally not of a high grade, and, consequent 

forms an emulsion with the feed-water—a conditi:, 
rendering any system of mechanical filtration, with«)+ 
previous chemical treatment, exceedingly difficult. :f 
not impossible. It is much safer to extract the oil from 
the exhaust steam from the winches and auxiliaries before 
it enters the winch condenser, this system being the 
direct antithesis of the exhaust tank system, as instead «f 
wasting the cleansed steam and utilising the oily drains-e 
as feed water, the process is reversed, to the advantage (f 
both the boiler and the shipowner. Asan exhaust-steam 
oil-separator, to be efficient, must .be of large capacity. 
and with a view toeconomising weight and space, the two 
processes of steam cleansing and condensing haye been 
carried out in one combined apparatus, as illustrated in 
Fig. 19. This combination also permits of an evenly 
distributed flow of steam into the condenser throughout 
its entire length, thereby materially increasing the efti- 
ciency of the cooling surface. The usual method employed 
is to condense at atmospheric pressure ; the advantaves 




















Fie. 20 Automatic WaATER-DRAINER. 


being simplicity of mechanism, no air-pump being re- 
quired, a high temperature of feed water, and a high effi- 
ciency of circulating water. In the apparatus illustrated 
(Fig. 18), which is a straight-tube condenser, on the 
** Contraflo” principle, the feed-water temperature is 
about 180 deg. Fahr. and the circulating discharge about 
the same, and as the surface efficiency and the water effi- 
ciency are both very high, a much smaller condenser and 
a less quantity of water are required than in ordinary 
practice. Considerable ad vantage is obtainable by utilising 
such an apparatus at sea for cleansing the steam from the 
steering-engine and other deck auxiliaries which may be 
in use during the voyage, the water of condensation being 
drained into the hot-well, and the oily drainage either 
filtered or wasted, depending on its quantity. This 
arrangement also affords facilities for ascertaining the 
steam consumption of steering-engines, &c., and is pro- 
ductive of instructive and, occasionally, of startling results. 
Samples of water taken from such an apparatus in ordi- 
nary work show a marked contrast between the oily 
drainage and the clean feed-water. ; 

Another phase of this question is the quality and 
characteristics of the oil used for the internal lubrication 
of cylinders, and the swabbing of piston-rods and valve 
spindles. Many’superintendents use no oil for internal 
lubrication by direct means, but only indirectly by 
swabbing the rods ; others use direct internal lubricatiou, 
either constantly or intermittently. f 

If oil is used for internal lubrication, either by direct 
means, or indirectly by swabbing the rods, a large pro- 
portion emulsities with the water condensed in the 
cylinders, and may be trapped by automatic water- 
drainers connected to the steam-receivers of the engine 
A sample of receiver drainage water, collected 


(Fig. 20), ¢ 
in ordinary work by a Geddes pulsator, contained no le:s 
than 140 grains of oil per gallon in* emulsion, besides a 
csasidensihe quantity of free oil. Trapping the oil in this 


manner before it enters the condenser also has the ad- 
vantage of keeping the tubes clean, and so maintaining 
their efficiency. . 

With regard to marine engines using saturated steam, 
my own experience is that with suitable piston-rings 
continuous internal lutrication is unnecessary, and with 
metallic gland packing a minimum amount of swabbing 
is required for the rods. : a ee 

The object of a piston-ring is to maintain steam-tight- 
ness with the least possible pressure between the surfaces— 
a condition which also requires a minimum of lubrication. 
A device for this purpose, which has been very successful 
in practice, consists of an endless steel ring which fits into 
a recess in the piston. ring, and limits its expansion to « pre- 
determined amount (ENGINEERING, vol. Ixxvii., page 4/)- 


Experience has shown that a owe, small allowance for 

expansion is necessary, and as the limit-ring ensur: - 

maintains cylindricity, steam-tightness is obtained ~ 
t & 





a minimum of friction and wear; the arrangeme! 
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gives the engineer every facility for inspection and adjust- 
ment. 

Upon this very important question of internal lubri- 
cation an expression of opinion from the many super- 
intendent engineers of high professional attainments who 
are members of this Institution would be most valuable 
and instructive. Whatever may be the system employed, 
there is no doubt whatever that the quality and suit- 
ability of the lubricating oil are of vital importance, so 
that the commercial instincts of a non-technical buyer of 
oil may very severely handicap the engineer who is 
responsible for the efficiency of the machinery on which 
it is used. 

A high price may be given for an inferior cylinder oil, 
but a high-grade oil cannot be obtained except at a high 
price, by reason of the costly process of manufacture. 

Given a sufficiently high temperature, any oil will 
vaporise, and—this evaporation will be at a maximum 
when the oil is in a finely divided state. For this reason 
the conditions prevailing in a cylinder demand an oil 
which will not vaporise until a temperature has been 
reached considerably in excess of the temperature of the 
steam, the excess being necessary from the fact that oil 
subjected to the conditions in a cylinder shows greater 
changes than the same oil does when heated to a much 
higher temperature in small bulk in the open air. If the 
oil vaporises below the steam temperature, it cannot 
perform its functions as a lubricant, and is simply swept 
by the steam into the condenser, where it emulsifies with 
the feed-water. 

When oil is fed into a cylinder, it should not only be 
unaffected by the temperature, but should distribute itself 
amongst the steam in such a manner as to effectively 
lubricate the surfaces with which it comes in contact. If, 
on the other hand, the oil is so sluggish as not to associate 
with the steam, it is either local in its action, or it is 
blown through the engine practically unused. Cylinder 
oil should, therefore, possess the greatest fluidity con- 
sistent with the conditions and requirements prevailing, 
and vet have sufficient viscosity to perform its lubricatin 
functions on the parts to which it attaches itself, an 
which, in the case of cylinders, are always more or less 
wet. In order to increase the lubricity of pure mineral 
oil, and to assist it to adhere to the cylinder surfaces, some 
manufacturers add a very small percentage of saponifying 
oils; but for very high temperatures, and especially for 
superheated steam, it is very questionable whether a 
straight high-grade oil is not the safer toadopt. Other 
essentials for a good cylinder oil are that it shall not 
carbonise or gum, and that it shall be entirely free from 
acid. The demands are most exacting, and can only be 
met by a mineral oil of the highest e. 

It is not the very high-grade mineral oils which give 
serious trouble in boilers, but cheap, low-grade oils, and 
particularly the oils used in lubricating the auxiliary 
engines and deck machinery. These oils, emulsifying 
with the feed-water, cannot be filtered out unless the 
water be first chemically treated ; so in ordinary practice 
they are discharged into the boiler, and there become a 
source of inefficiency and danger. A cylinder oil for 
marine engines should be of a known brand, preferably 
obtained direct from a known manufacturer, and the 
feed water should be filtered. 

Steam from auxiliary engines, steering-engines, winches, 
or other deck machinery should not be discharged into a 
main condenser direct, but into an auxiliary condenser, 
and then only after the oil has been separated from it. 
Such precautions as I have indicated constitute a neces- 
sary standard of engineering practice if maximum com- 
mercial success is to be attained, as only by their strict 
observance can the efficiency of the heating surface of 
the boilers be maintained, and the risk of furnace acci- 
dents redyced to a minimum. 

Boiler furnaces afford an apt illustration of the fact 
that progress in mechanical engineering is achieved only 
by a judicious combination of ory and practice, or the 
application of fundamental principles to the complex 
situations that are so often revealed by experience ; and, 
im my opinion, the value of a paper such as I have had the 
honour of submitting to you depends in no small degree 
upon the extent to which it may, during discussion, elicit 
the experiences of the superintendent engineers, to whom 
marine engineering is so largely indebted for the remark- 
hie progress already made in the directions of safety and 
emciency. 
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Alstract of Presidential Address Delivered by 
Mr. R. A. Haprietp, May 11, 1905. 

GENTLEMEN, —To be elected to the position of President 
of this great and important cosmopolitan body, now 
numbering two thousand members, is an honour of the 
highest degree, which I deeply appreciate, and for which 
I thank you. [Mr. Hadfield then referred to previous 
presidents, and the coming visit of the Institute to Shef- 
field. He next turned to the history of metallurgy, 
referring to the fact that in the printed copy of his 
address he had included the portraits of many of the 
metallurgists of the past. ] 


ie CHARACTER AND WorK OF OUR INSTITUTE. 
»opolitan Nature.—Our Institute is of somewhat 
unusual character, owing to its essentially cosmopolitan 
"one of its most pleasant features. There is but 
a Iron and Steel Institute” known throughout the 
vorli. Your president, therefore, represents not only 


the ‘portant interests of British metallurgists, but those 
aoross the Atlantic, and on the Continent. That we can 
really cosmopolitan is shown by our member- 
and by the fact that in my immediate prede- 
have a representative 
successful results of 


aim to be 
Ship rol, 
cessor, D 


of the r. Andrew Carnegie, we 


great American nation. The 








his presidency lead us to hope that in the near future 
some of our kinsmen across the seas will again be elected 
to the chief office. [Mr. Hadfield also referred to the 
new meeting-place for technical societies in New York, 
to kindred societies, to the papers that had been read, 
to technical literature, and to means for simplifying re- 
ference to printed matter. ] 


RESEARCH. 


In progressive manufacture, the complexity of which 
increases year by year, there is, in addition to the many 
ordinary difficulties met with, that of how to solve new 
problems which constantly present themselves. This can 
only be done by research, which should form an actual 
part of industrial operations, and demands almost as 
much attention as is devoted to the manufacturing side. 

As one who has carried out many researches in metal- 
lurgy, and has also benefited by the scientific investiga- 
tion of others, not only in this country, but elsewhere, it 
would be an omission on my part to neglect to make re- 
ference to the practical importance of research. It is 
more than ever necessary not to rest satisfied with the 
peas of to-day, nor to think that this will satisfy 
the needs of to-morrow. Sir James Dewar recentl 
pointed out that the whole cost of a century’s researc 
experiments at the Royal Institution had been only 
about 120,000/. What an we sum to pay for the 
benefits mankind has received from the splendid investi- 
gations of Young, Davy, Faraday. Tyndall, Dewar him- 
self, and others! [The President further illustrated this 
point by reference to Gore’s “ Art of. Scientific Dis- 
covery,” pointing out how wide was yet the field for 
invention, and how successful the Anglo-Saxon race had 
been in it.] 

MRTALLURGY. 


An Ancient Science.—The art of producing iron has 
been known for thousands of years, much longer probably 
than is ordinarily imagined. It is interesting, from 
the speculative point of view, to observe the facts narrated 
in Mr. Bellamy’s recent paper to this Institute on ‘“‘A 
West African Smelting-House.” No doubt the native 
method of manufacturing iron there described has been 
going on for a time difficult to estimate in point of years. 

t is, therefore, exceedingly curious to find that the 
natives of West Africa are able to produce by their crude 
methods hard steel—that is to say, bard carbon steel of a 
quality which to-day would be difficult to surpass by 
modern processes. A chisel made of this steel—the 
analysis, having been carried out by Mr. F. W. Har- 
bord, may be safely accepted—contained 1.08 per cent. of 
carbon, the sum of all other elements, including silicon, 
sulphur, phosphorus, and manganese, being under 0.10 per 
cent. The low percentage of manganese, which is only 
present as a trace, is somewhat remarkable. In many 
ways this product resembles the famous original Hunts- 
man steel, of which an analysis is given in my paper to 
this Institute on ‘* The Early History of Crucible Steel.” 
It is rather startling to find untutored methods affording 
such extraordinary results. 

The Status of Metallurgy.—It is important to refer to a 
paper by Dr. Borchers, of great interest, and bearing on 
our exact position in the scientific world, entitled ‘‘ Is 
Metallurgy a Branch of Technical Chemistry?” In this 
well-reasoned memoir he has proved metallurgy to be a 
branch of science in itself ; that its followers must depend 
on their own labours ; and that we metallurgists, by our 
position, have attained a rank of the first order. He also 
said that whilst the help of chemistry has been of in- 
estimable value, metallurgy has had to strike out a line 
of its own, and the efforts of those within its fold have 
to-day raised it to a high position, ranking with any off- 
spring of the great mother which we term science. 
Metallurgy may be described as a branch of physical 
science, in which the chemist takes his due place as a 
valued assistant. [Having dealt with the position of 
metallurgy as a science at some length, the President 
turned to the consideration of the metallurgist himself. ] 


THe METALLURGIST. 


The three main arteries of modern progress—the 
railway, the steamship, and the electric tel ph—would 
never have existed without the aid of metallurgy ; there 
are still many great and complicated problems in that 
field to be solved. Higher speeds, increased wear and 
tear, the outcome of modern requirements, demand the 
consideration of most complex questions. The recent 
development of high-speed cutting steel is revolution- 
ising machine-shop practice throughout the world. 
From the iron-manganese alloy, containing 4 to 5 per 
cent. of manganese, and but littlé over 0.40 per cent, of 
carbon, which in its cast state is so friable that it can 
almost be powdered between the fingers, to chromium 
steel having an elastic limit of 70 tons per square inch, and 
100 tons or more tenacity, or to the nickel-manganese 
alloy, with a tenacity of 60 to 65 tons, which draws out 
cold in the testing machine to 60 per cent. or 80 per cent. 
of its length, is a wide range of production ; and there 
a a thousand and one typesand varieties between these 
imits. 

World’s Output of Metallurgical Products.—An esti- 
mated value in the last available returns by Mulhall 
gives the world’s output of industries as 12,340,000, 0000. 
to 14,000,000,000/. annually. Further subdividing this 
total, manufactures amount to 5,700,000,000/., to which 
sum the United Kingdom contributes 876,000,000/., 
and the United States of America 1,980,000,000/. Ou 
of this, direct metallurgical products amount to about 
604,000,000/., of which the United Kingdom and the 
United States of America produce 140,000,000/. and 
229,000,000/. respectively. These amounts refer, it should 
be stated, to facts ascertained about ten years ago, an 
the grand totals will now probably be 25 per cent. to 30 
per cent. greater. 


oe 





_ As regards the total for the United Kingdom, Mulhall, 
in the latest edition of his book, 1896, estimated that the 
total value of its iron and steel products, irrespective of 
manufactures thereof, was 51,000,000. for export (this 
figure is probably now over 60,000,000/.), and 64000, 0000. 
for home consumption ; that gives a total of 120,000,000/. 

A source of valuable information open to us is the 
American Census Bureau’s Returns of 1900, a work dis- 
tinguished by the minute inquiries and splendidly-orga- 
nised labours characteristic of that department. The 
American values of iron and steel products, not including 
manufactures thereof, for 1900, when the pig-iron output 
in that country was about 14 million tons {this figure was 
17 million tons in 1903, so the present output must be 
still greater), is given as 160,000,000/., the capital em- 
barked being 120,000,000/. The total number of persons 
employed were 9000 officials and clerks, and 222,000 
wage-earners. It will also be interesting to add the 
value of iron and steel worked up, not only in the raw or 
yn ey ae raw forms, as above included, but into 
finished descriptions of all kinds. A grand total of no. 
less than 360,000,000/. is thus obtained. 

From these figures—and we must remember they refer 
to America alone—some idea may be gained of the nature 
of the industries of which metallurgy isthe centre. If we 
form an estimate for our own country founded on the same 
basis as that used in the case of the United States— 
namely, the average value of the total productions of pig 
iron (and the United Kingdom cannot be behind, as the 
value of our finished products. will probably be more, 
rather than less, than that of America)—it will be found 
we produce a total value of probably 96,000,0002. in iron 
and steel, ora grand total of about 160,000,000/. of iron 
and steel, and the further forms into which it is afterwards 
worked up. 

Oa this basis the value of the world’s production ma 
be taken as about 600,000,000/. of iron and steel, or a Hoe | 
greater figure with the after products. It is estimated 
that metallurgists are concerned with an industry of which 
the total world’s final production is considerably more 
in value than all the trade, imports and exports, of this 
country. Another way of giving an idea of the import- 
ance of the industry is to og oe this figure represents 
more than eighty times the Rand output of the precious 
metal we call gold. 

It may be added that the average value of pig iron,* 
converted to its more finished forms (this does not include 
the after manufactures of these forms), works out at 12/. 
per ton, according to the American Census Bureau’s 
returns; whilst the ave value of all iron and steel 
products is 25/. per ton. at this latter figure is not ex- 
cessive is proved by the fact that the average value of the 
machinery exports of this country is about 45/. per ton. 
The imported machinery, which is not very large, works 
out at a still higher figure—namely, 60/. per ton. 

Future Output Prospects.—Supposing the whole popu- 
lation of the globe, now lolneal ok over 1500 millions, 
or, say, even two-thirds of this number, eventually call 
for as much iron per head as is now used by each in- 
habitant of America and the United Kingdom — about 
560 lb. per head—the demand would then rise to the 
figure of not far short of 300 million tons per annum. 

his, too, does not take into account the increasing 
demand per head. Dr. E. Atkinson, the well-known 
statistician of Boston, U.S.A., estimated that the United 
States, by its average increase of population alone of 
two millions annually, called for a yearly increase of 
iron of half-a-million tons, and this assumed that the 
annual consumption remained at 560 lb. head, whereas 
it is constantly increasing. If, therefore, the law of 
accelerating consumption continues as in the past, it is 
doubtful whether even an annual average increase of 
1,000,000 tons will suffice. In other words, in 1920 the 
—— American production of iron should be over 

000,000 tons per annum, Dr. Atkinson estimates that 
this quantity will be required at an even earlier date if 
pear allowance is made for increasing consumption per 
Tuer CHEMIST. ’ 

One of the most important assistants to the metal- 
legit is, without doubt, the chemist, who may well be 
called his aide-de-camp. The results received from him 
are now taken so much as a matter of course that it is 
almost impossible to believe that but little more than 
twenty oe ago the laboratory, if it existed at all, was 
surrounded with mystery. A “full” analysis of a speci- 
men of steel was then spoken of with bated breadth, and 
its accuracy was doubtful. 

A modern metallurgical chemist has to take a wide 
range of view. He must not only be well gifted in the 
art of the laboratory at , but must keep an intelligent 
eye upon the many ramifications of his special branch. 
After showing that the raw materials which pass under 
his notice are satisfactory, he may, for a time, lose touch 
with the actual manufacturing processes; but the final 
product must come under his hands again. Unlike the 
mechanical engineer, whose work is more or less finished 
with the completion of his contract, it is to the chemist 
the metallurgist has often to turn, long after the product 
has been in use, to show whether his work has resulted 
in failure or success. 

The laboratory is often considered to be a mere record- 
ing instrument ; but it is far more than that. There are 
problems in steel-manufacture awaiting solution which 
can only be solved by the chemist; but his methods, 
although they are aided by microscopy, are still far from 
perfect. Take one example alone—that of the correct 


*De, &. Z. in his last report on the Mineral 


Day, 
d | Resources of the United States, gave 70,000,000/. as bein 


the value in that country for the raw pig iron produ 
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determination of the various forms of carbon in steel. 
For many purposes we want far more than a mere labora- 
tory report of the percentage of carbon present in a 
specimen. That is much less than half the knowledge 
we need ; we must know in what forms the carbon exists. 

Excellent work is now being undertaken wey od 
by Dr. R. T. Glazebrook, F.R.S., of the National Phy- 
sical Laboratory, and Mr. H. Le Chatelier in their 
researches ‘‘On the Constituents of Steel.” The first 
object of this investigation is to find the conditions under 
which quenching for hardening steel should be carried 
out, with a view to determine the nature and character 
of the various micro structures of steel as’ ordinarily 
accepted. 

In America a movement is in progress for improving 
and systematising chemical analysis. It is proposed that 
the National Bureau of Standards at Washington should 
take up this work. An influential committee has been 
formed, including, amongst others, Dr. C. B. Dudley. 
The following procedure has been recommended :— 

To impress on chemists the necessity, by using new 
methods and pure materi of arriving at greater 
uniformity. 

2. To try to discover to what the present lack of 
uniformity is due. 

To test, in co-operation with the National Bureau of 
Standards, various methods to see if they are suitable for 
general use. 

4. To prepare samples of different character the com- 
position of which is known exactly. 

5. To distribute such samples to persons wishing to 
test the accuracy of their methods of analysis. 


Raw Mareriats—Ores. 


As iron pure enough for use is rarely found in the native 
condition, its sources must be from its ores. ese are, 
for our present needs at any rate, happily abundant. 
Although the supplies in this country are far from being 
illimitable, we are very favourably — by our geogra- 
phical position to receive ores at low cost from many 
other countries. So long as we have cheap freight our 
iron trade is capable of any reasonable extension. 

Future peso sali the relative past ratio of in- 
creased production of iron continues to the year 2000, 
at least 450 million tons per annum of iron ore will be 
needed. Indeed, it can easily imagined that, in the 
dim, but not far distant, future, mankind, instead of 
fighting for the possession of gold, will be striving for the 

ion of iron ore, unless, indeed, arbitration happily 
| ere the universal means of settling disputes. 


Pic Iron. 

Future Requirements.—Pig iron is the basis, and likely 
to continue to be for some time to come, of all iron and 
steel, and the world’s consumption of this metal can 
readily be ascertained. In fifty years the production of 
pig iron has increased from figures which we now regard 
as practically zero to over 50 million tons annually ; and 
if demands arise in the Far East on a scale proportionate 
to that of the West, asis quite likely to be the case before 
long, it will not be an idle estimate to say 100 million 
tons of pig iron will soon be required annually. Already 
America is producing at the rate of 20 million tons a year, 
and Dr. E. Atkinson has predicted that the demands in 
that part of the world will, before long, be over 30 million 
tons annually. 

Dr. Atkinson has also stated that the latest computa- 
tion of the globe’s population was 1507 millions, and if 
from this be deducted the numbers of the manufacturing 
population, there still remain as possible customers in the 
rest of the world 1286 millions. [Here the President 
made a reference to possible improvements in manufac- 
ture, i the directions in which they were to be 
expected. 

jpecial Pig Iron,—An interesting specimen of pi 
iron made by the North Lonsdale Iron and Steel Cum 
pany, Ulverston, recently came under my notice. Its 
analysis js :— 
C. Gr. Si. 8. P. Mn. 
1.25 2.03 0.33 0.026 0.02 0.07 


This product is remarkable in view of its special purity, 
and also because there is no less than 2.03 per cent. of 
graphite, notwithstanding the low percentage of silicon 
present. It might have been expected that this iron 
would have shown a white and not a grey fracture. The 
Carnforth Iron Company have for many years commer- 
cially produced irons of similar purity, and in la 
quantities, the sulphur and phosphorus together seldom 
exceeding 0.03 per cent. 


Suppty or [Ron AND OrEs. 


[The President here ‘showed a number of diagrams 
illustrating the relative consumption of iron by this 
country, America, Germany, and other countries. The 
curves in some of these diagrams were projected beyond 
the present into the future, to give a forecast of what is 
likely to be the demand some years hence. ] 

Sources of Supply.—This at once raises the important 
question, From whence will come all the vast store of 
ore needed? ‘The subject is well worthy of our conside- 
ration, as it is one that concerns us all very seriously. 

Fortunately, iron ore is plentiful ; but will it stand for 
long the enormous drain upon it? Since 1800 about 3300 
million tons have been used up; in the next hundred years 
no less than about 15,000 million tons will be needed, even 
if no allowance be made for increase of consumption. 


At the rate of increase assumed about 30,000 million tons 
of iron ore will have to be taken out of the ground during 
the present century. . 

ton of pig iron requires about 24 tons of ore, or, 
allowing for waste of various kinds, a fair average is 
3 tons of ore per ton of pig iron produced. Therefore in 
1904 about 150 million tons of ore were used ; but if we 





base our estimate — the lowest figure (that is, allowing 
for the use of iron by a comparatively smaller number of 
the world’s inhabitants), by the year 2000 450 million tons 
of ore will be required annually. Such a consumption, if 
it continued for a century only, would need no less than 
45,000 million tons. Such a rate would quickly exhaus 
all the present known supplies of the world. 

Let us turn for a short time to the consideration of the 
views of various authorities on the question of supplies 
of iron ores. Our Past-President, Dr. Carnegie, speak- 
ing of those in this country, has estimated that Cleveland 
ironstone would be practically exhausted in about twenty- 
five years. Mr. J. S. Jeans, however, says that in such 
estimate no credit is given for the use of inferior grades 
of ore, still largely available. He also stated that whilst 
the estimated output of Cleveland iron during the last 
fifty yeara has been about 220 million tons, this source 
was not nearly exhausted ; in fact, little more than the 
fringe of the inferior grades had been touched. 

Dr. Carnegie, in November, 1902, considered that if 
the amount of high-grade material in sight in the United 
States were placed at 1000 million tons, then, at the rate 
of consumption of 20 million tons per year, the supply 
would be exhausted in the first half of the twentieth cen- 
tury. He also stated that the exhaustion of the then 
discovered high-grade ores within a few decades was little 
short of a certainty. 

It must also not be everlooked that the waste in pro- 
ducing and working up iron is very heavy. Most of the 
metal thus lost can never be recovered. As the greater 
part of pig iron is converted into steel, the total remain- 
Ing in this process can fairly be judged when estimating 
losses. This waste is in addition to the actual loss of 
iron itself, because the elements, carbon, silicon, and 
manganese, are counted in where the weight of the total 
production of pig iron is considered. 

The loss account is made up approximately as follows, 
no loss being credited to iron wasted in the reduction of 
ore in the blast-furnace :— 

Conversion of Pig Iron into Steel. 

Average loss by the elements wasted—that is, Per Cent. 

carbon, silicon, and other elements mK és 
Loss by direct oxidation f eo - ms 
Further loss by oxidation during the working up 

by rolling, forging, andsoon ... oe eo. & 
Probably there is a further loss by heat treatment 

for the various steels used by working up from 

the rough billets, and so on = - a 5 
Further waste by wear and tear, atmospheric 

oxidation - : a ze 4 1 


on 


ELEcTRO-METALLURGY. 

This is a growing branch of the application of science 
to industry, which we makers of iron and steel cannot 
ignore. Whilst much is at present simply ‘‘on paper,” 
without doubt great practical advances will be made 
during the next decade, and the application of this 
branch of science to practical metallurgy will be found to 
take an important place in industry. 

Already some of the complex ferro-alloys are being 
economically produced by this system, and are sold for 
industrial purposes on a large scale. As is the case in 
most advances, the pioneers have had to suffer financially, 
but it is to be hoped that in due time they will get their 
reward. 

Whether electro-metallurgy can be applied to the 
economical production of iron and steel remains to be 
proved. Unfortunately, there seems to be fixed in the 
minds of some of those exploiting such processes the idea 
that all steel now made is radically of bad quality. This, 
I need not say to this audience, is not the case. It is 
wonderful how modern steel meets the varied and com- 
plex requirements of the times. Besides, with the alloys 
of iron and carbon, which we call steel, it matters little 
in what form fusion takes place, so long as the product 
gives off the analysis needed. Cost is the chief practical 
consideration. [The President here briefly referred to 
some of the chief electrical processes for the manufacture 
of steel, and also to improvements in the. manufacture of 
ordinary steel. ] 

Steel-Making in Japan.—Our friends the Japanese, with 
characteristic enterprise, have taken up the manufacture 
of steel, and although their Government works have 
not been altogether successful, there is no doubt that in 
time they will prove of great service in ompecying, ened 
requirements. One of the Government works, Waka- 
matsu, the largest undertaking of the kind in thecountry, 
has manufactured, during the year, over 30,000 tons of 


T8e | steel rails. These works are in the neighbourhood of an 


abundant coal-producing district, and are conveniently 
situated for the importation of iron ore from China. 
ALLoys or IRON WITH OTHER ELEMENTS. 

Historical.—This subject, covering so wide a field, is 
one of the most important in ror goy 4 When the 
various elements were first separated, so that they could 
be allocated to useful purposes, it naturally occurred to 
various investigators to test the effect of these newly- 
discovered elements u the metal iron. Great credit is 
due to those early workers—Cronstedt, Scheele, Bergman, 
Rinman, and others—for their splendid work. 

Faraday, in 1820, appears to have been the first in Eng- 
land to fully recognise the t importance of ye on 
iron with other elements. Amongst his alloys were those 
of iron with nickel. He noticed that the 3 per cent. alloy 
—one of those now generally used—could be worked in 
the most satisfactory manner, and experiments were 
carried out, under his instructions, by Mr. Charles Sander- 
son at the latter’s famous old Shettield works ; though I 
cannot trace that Faraday himself ever personally visited 
Sheffield. The firm to which Mr. Sanderson belonged is 
still in existence.* 


Ay Mr. C. H. Haleomb has recently informed me that 
his firm (Messra. Sanderson Brothers and Newbould, 








Naturally enough, early investigators were at once met 
with the difficulty that the metals they obtained for alloy. 
ing purposes were only produced in minute quantities, and 
wereimpure. Analytical methods, too, were so impe: ‘ect 
that it was impossible to define the real nature of the pro. 
ducts, and therefore but little advance in knowledge could 
be made. Still, these experiments opened the way for 
later advances, and there is no doubt that they must 
have influenced David Mushet, and afterwards Robert 
F. Mushet, to make their first successful alloy steels— 
the tungsten-iron alloys, which are still produced by 
Messrs. Osborn, of Sheffield. [The President here traced 
historically the gradual introduction of the various alloys 
of iron, mentioning those to whom the chief progress was 
due, and briefly referring to the more important dis. 
coveries. | 

High Speed Tool Stcel.—In America, Messrs. Taylor 
and White, by their researches, not only upon the com- 

ition of steel, but also upon its treatment, have shown 
ow to apply some of these special steels to important 
uses, including the production of high-s tool steel, a 
subject upon which great advances have been made 
lately. To these investigators is largely due the impor. 
tant advance in practice from which to-day nearly every 
machine shop in the world is benefiting. 

High-speed tool steel is most difficult to produce, the 
waste, cost of rolling, and he a mega being very high, 
and the rarer elements which have to be used neces- 
sarily make the material costly, if it is to be trustworthy. 

It is satisfactory to find that Sheffield still maintains 
its ancient renown by the advances it has made in this 
new and important branch of industry. 

Ferro-manganese containing 80 per cent. manganese, 
first produced in 1875, and costing, even twenty years 
ago, 1002. per ton, can now be obtained for about one- 
tenth that price. It was originally produced in 1865, by 
Henderson in England, and by Prieger in Austria, the 
alloy being made in crucibles. The Terre Noire Com- 
pany purchased the Henderson patent rights, and origi- 
nated the manufacture of rich — in the blast-furnace. 

Ferro-silicon is now very valuable in its many uses, and 
can be obtained of almost any desired percentage, as well 
as combined with manganese in the ferro-alloy known as 
silicon-spiegel. Peae-ahvousinin is also supplied of various 
percentages, and at comparatively moderate prices ; the 
almost pure form of the metal itself is produced by the 
Goldschmidt process. Ferro-tungsten, ferro-molybdenum, 
and ferro-vanadium may also be obtained; although, owing 
to their greater rarity, at higher prices. Nickel and 
ferro-nickel are now made on a large scale, and at reason- 
able rates, compared with the almost prohibitive prices 
of but a few years ago. Many of these special ferro- 
alloys are being largely produced by means of the electric 
furnace, in France, in America, in Canada, and else- 
where. 

Heat TREATMENT. 

One of the most important branches of the metallurgy 
of iron and steel to-day is that relating to heat treatment; 
and in using the term I am here referring to something 
apart from heat treatment for hardening purposes. 

Why, it may be asked, is heat treatment found to be so 
important? It is because on the temperature employed 
to produce a particular condition in the steel rests the 
final physical and mechanical properties of that material. 
For example, a nickel-chromium-iron alloy, as forged, 
may appear to be of nocommercial value ; but by judicious 
heat treatment, with or without quenching in oil or water, 
its elastic limit may be made to vary from 22 to 60 tons 
per square inch, its tenacity from 40 to 96 tons per square 
inch, and its ductility from 8 or 10 per cent. to 30 or 35 

r cent. It is stated that even the far gener of 
a= Fh water at atmospheric pressure will gradually 
soften hardened carbon steel ; certainly at 200 deg. Cent. 
changes occur. ee 

Not long ago; in a discussion before the Institution of 
Mechanical Engineers, Mr. 8. N. Brayshaw stated that 
he could detect differences in the quality of steel hardened 
at temperatures only varying from each other by 2 deg. 
or 3 deg. Cent., and specimens since submitted to me by 
him appear to bear out his claims. 

Pyrometers.—The differences of temperatures that stand 
between failure and success, in producing a required 
quality of product, are often so small that they can only 
be measured by the use of exact pyrometric measurements. 
Wedgewood and many others did their best in this direc- 
tion, and comparatively crude appliances were produced 
that gave approximate results ; but none were really satis- 
factory. It was therefore not until Siemens showed that 
it was possible to practically determine high temperatures 
by electrical measurement that this new source of infor- 
mation was opened up. Later, Le Chatelier, Osmond, 
Roberts-Austen, Howe, Arnold, Callender, Whipple, 
Harker, and others showed, not only methods of correctly 
indicating temperatures, but also of practically 
applying the knowledge thus gained. To these workers in 
a fascinating branch of science the metallurgical world 1s 
greatly indebted. [{Mr. Hadfield traced the effect of * 
pyrometer in relation to the discovery of the critica 
points in steel, and showed how in this and other res} ects 
the metallurgists were indebted to workers in pure science, 
particularly in the matter of metallography. | 


Low TEMPERATURE EXPERIMENTS. 
Some time ago, in studying the interesting experiments 
of Sir James Dewar with liquid air, it occurred t a 
that it would be of great importance to obtain ‘he 
mechanical and other properties of my various «!oY 
Limited) be a igi s! left. 
Limited) have now no specimens of the original stee' ° 
At that time the firm was Messrs. Sanderson and N*) lor. 
Mr. Naylor afterwards joined the firm of Messrs. Nay lor, 
Vickers, and Co., now Messrs. Vickers Sons and M+«1™, 
Limited. 
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steels from the series produced during the last fifteen 
years. Sir James Dewar—to whom hearty congratula- 
tions may be offered on his great distinction in the award 
of the Lavoisier Medal—cordially agreed with me, and, 
with his help, researches representing some 500 tests of 
various kinds have been carried out at the Royal Institu- 
tion. Our thanks are due in a large measure to the 
generous help afforded by my predecessor, Dr, A. Carnegie, 
who placed the sum of 1200/7. at the disposal of the Royal 
Institution to be applied to this and kindred experiments. 
Results of work in this field of research were given in a 
paper read before the Royal Society by Sir Jamer Dewar 
aud myself in December last. I am also presenting to 
our Institute a full record of the results of these experi- 
ments. Tome they seem to throw very important light 
upon a number of difficulties before noticed in connection 
with the behaviour and properties of alloy steels. If our 
work had proved no more than one point alone, that of 
the remarkable influence of nickel upon iron at the low 
temperature of — 182 deg. Cent., we should have been 
amply rewarded for our joint research, and for the time 
devoted to the subject. 

Practically, at this low temperature, pure iron has its 
tenacity more than doubled ; its well-known ductility 
falls very low; its magnetic properties remain almost the 
same as at higher temperatures. This represents the 
general behaviour of all the alloys, excepting those con- 
taining nickel, which are less affected, as regards loss of 
ductility, whilst an iron alloy containing 5 per cent. of 
manganese and 25 per cent. of nickel has its extraordinary 
ductility, about 60 per cent., still further increased, and 
the tenacity also largely increased. Manganese steel has 
its ductility lowered, but its non-magnetic properties re- 
main apparently unaffected. The whole of the results 
combine to offer a most interesting field for observation 
of the physical properties of iron, both at ordinary and 
at liquid-air temperatures. The research was accom- 
panied by a large number of tests relating to the poe 
and electrical properties of alloys of iron with other 
elements. 

THE Founpry. 

A most important branch of metallurgical work, until 
recently conducted on empirical lines, is that of the 
foundry, whether for iron or steel. 


Cast Iron. 


Scientific Management.—The excellent work done many 
years ago by Professor Thomas Turner in England in 
investigating the action of silicon upon cast iron, and by 
Professor Ledebur, in Germany, on the condition of 
carbon in malleable iron castings, represents the first 
important modern effort to bring about systematic im- 
provement in this direction by the application of scien- 
tific management in the production of cast iron. 

The American Foundrymen’s Association, | ly in- 
fluenced by Moldenke, West, Flagg, Keep, Outerbridge, 
Field, and others, has also most vigorously pushed 
forward systematic and scientific observation and research 
in cast iron and foundry work. As in other branches, it 
is being found that difficulties met with in the past can 
be largely solved by the aid of scientific methods. 

More attention is now paid to the chemical composition 
of pig irons used for producing casti The old and 
often misleading idea of working by fracture has been 
found to be quite unsuitable for modern requirements. 


Srext Castines. 


This important branch of steel production is an in- 
dustry which has practically sprung up within the last 
forty, certainly within the last fifty, years. In other 
words, but a few years before the great International 
Exhibition of 1851, steel castings were practically un- 
known, and yet to-day it would hardly be possible for 
constructive engineers of any class to carry out their 
work without the use of steel castings. 

Eurly Attempts,—Germany claims that Jacob Meyer, 
the first technical manager of the ‘‘ Bochumer-Verein,” 
an establishment founded in 1843, was the first to make 
hae castings in moulds, producing cast-steel church bells 
in 1851. 

The introduction into this country of the manufacture 
of steel castings on a systematic basis was made by 
Vickers, and appears to have come from Bochum, in 
Germany, about the year 1856. The information im- 
parted in the Riepe composition for moulds enabled a 
commencement to be made in this art. Mr. John Mal- 

band, who was in the works of Messrs. Vickers during 
the early days of their manufacture of steel castings, has 
often told me of the many difficulties which were ex- 
perienved, and which were only overcome by great per- 
severance. About 1868 cast-steel propellers and their 
blades were first introduced, and shortly afterwards the 
Manu‘acture of hydraulic cast-steel cylinders was com- 


mencvd. Great difficulty was experienced, as but little 
practical help was then afforded by laboratory dnalyees 
or muchanical tests. Wasters were common, and man 

firms were ruined or lost large sums in connection with 
this industry. For example, it may be mentioned that a 
firm \ell known to me was asked to make hydraulic 
eylin: rs for cotton presses. These were required to be 
of lon’ lengths, 15 ft. to 20 ft., to have only thin walls, 
about 2 in. in thickness. Very fluid steel was necessary 
to pour these, and a hard mixture was selected, the actual 
analy -is at the time being unknown. A modern analysis 
of a spccimen of the material showed the carbon to be 
near. 1.50 per cent. Whilst such a material was stron 

€nou..) in tensilestrength, natura)ly, when it was anneal 

too ‘sin the necessary toughness, a cousiderable por- 
tion of the large content of ‘carbon separated out as 
ge te, so that when hydraulic pressure was applied 


cylinders the water oozed through the w 
gbrough & sponge. 
ace, 


3 as 
Ruin almost stared this firm in the 
for many thousands of pounds were lost before the 





reason of the defect was discovered and the proper remedy 
applied. This is only one of many instances of the great 
difficulties experienced in the early days of the steel-cast- 
ing industry. 

It was at the great Exhibition in Paris, 1878, that a 
further remarkable advance, made possible by the Terre 


Noire Company’s investigations, was shown. Their 
wonderful display of complicated casting work in steel 
deserved more recognition than it received at the time. 


There seems always to have been a glamour over the 
practice of steel-casting. Probably more heartbreaking and 
disappointment have occurred in the exercise of this art 
than in any branch of the steel industry ; partly because 
those entering into the arena have been totally unaware 
of the many difficult conditions and problems that had 
to be overcome. Cast iron and cast steel have seemed 
to many almost the same, and only after bitter experience 
has their great difference been discovered. The ease 
with which steel could be produced on a large scale for 
ingots, when probably half-a-dozen or a dozen large ingots 
used up a whole heat, gave no foretaste to early workers 
of the extraordinary difficulties in pouring a heat of the 
same steel into many separate castings. The want of 
fluidity caused much trouble, and wasters by the score 
were produced. Then, too, the great contraction— double 
that of cast iron—which had to be dealt with added to 
the difficulty of obtaining castings free from cracks, to 
say nothing of the apparently intense desire of fluid 
steel, when poured into a sand-mould, to assume that 
y pane honeycombed form so sadly familiar in earlier 

ays. 

Later Progress.—Happily, however, many of these 
difficulties have been overcome ; and though the industry 
is still one requiring more than usual care and skilful 
management, the satisfactory advances made during 
the last decade have been of the highest importance. 

The t advantages derived from the use of aluminium 
and silicon, as solidifiers, have enabled most of the 
defects due to unsoundness to be overcome. Increasing 
knowledge of the analyses and qualities of the various 
sands and fire-resisting materials used in moulds has 
been equally important. A range of product varying 
from that having a ductility almost equal to that of 
soft pa steel up to the hardest type is now readily 
obtained. 

One of the best articles which has been written upon 
steel castings is that by Professor B. Osann. It appeared 
last year in the June, July, and August numbers of 
‘*Stahl und Eisen.” 

As an example of the difficult castings now produced, 
my firm recently made a number of hydraulic cylinders 
30 ft. in length, with walls only 1 in. in thickness, the 
contraction in the moulds on this length amounting to 
the very considerable figure of 74 in.—that is, the mould 
ay to be 30 ft. 74 in. in length to produce a casting of 

t. 
War MarteRiAL. 


This address would be hardly complete without some 
reference to the use of steel for war material. Much as 
war is to be abhorred, it has some compensations ; and 
those who prepare weapons of offence or defence have 
largely assisted in the perfecting and introduction of 
special steels having very valuable qualities, which have 
= been turned to good account in the arts of ce. In 
armour-plates the advance from those of wrought iron to 
the modern cemented hard-face type has been marvellous. 
Armour of to-day has a figure of merit not far from three 
times that of wrought iron ; and this, as will be readil 
understood, has meant in itself a revolution in the build- 
ing of war vessels. N 

As an example of the great superiority of this new 
description of armour, it may be mentioned that a 6-in. 
plate affords resistance equal to more than 18 in. of 
wrought iron. It will be seen from this what a revolu- 
tion has been produced in the designing of warships by 
the saving of weight devoted to protection; and this, 
again, is due to the metallurgist. 

Messrs. Schneider, in November last, rolled a nickel- 
chromium steel armour-plate weighing 65 tons, the ingot 
having been 4 ft. across and 9 ft. in length. 

Projectiles.—Having said so much for armour, what 
shall be said of the latest type of projectiles, which, by 
means of a cap, has enabled this remarkable armour to be 
readily perforated? The difficulties attending the pro- 
duction of a projectile of this high efficiency quite equal 
those met with in the manufacture of armour. It is not a 
little creditable to the projectile-makers in this country, 
who are neither nursed nor pampe by their Gpvern- 
ment, as are manufacturers abroad, that they have met 
this want. In one case a 12-in. armour-piercing shell 
was fired at a 12-in. ems mayer plate at a velocity 
of about 2000 foot-seconds, the plate being completely 
perforated, and the projectile, after passing through this 
trying ordeal, being found in the rear of the plate ina 
condition for bursting. 

Gun Steel.—In the construction of guns, carbon steel has 
long held its own. Naturally, the risk of the bursting gun 
has necessitated great caution in the production of the 
material to be used. Special steels have been regarded 
with suspicion, but there is now a growing disposition to 
consider the question of using a special steel having 
higher efficiency as regards resistance to the severe 
stresses met with, and also to erosion. Attention is also 
being given to the means for avoiding ‘‘streaky ” steel, 
which in the past has given much trouble. 

In order to afford an exact idea of the enormous energies 
which have to be dealt with, it may be mentioned that a 
12-in. breech-loading gun has been fired in this country 
with a muzzle velocity of close upon 2700 foot-seconds. 
This means a striking nam | of 42,220 foot-tons. The 
projectile, if uncapped, would be capable of perforatin 
44 in. of wrought iron, 34in. of mi'd steel, 19 in. o 
Krupp-cemented armour; if a capped projectile were 





used, about 23 in. of Krupp-cemented armour would be 
pierced. Asmay be imagined, the inner tubes of guns, at 
such velocities, are soon worn out ; in fact, in large calibre 
guns an improved steel for these inner tubes is a matter 
much to be desi 


TESTING. 


A few words may be devoted to the important branch 
of our work which consists of testing material in its 
various stages of production. 

Present Methods.—Whilst the consumer is entitled to 
satisfy himself that he is receiving what he pays for, it is 
a great question whether some of the rigid inspection now 
practi does not do more harm than good. After all, a 
manufacturer’s reputation is the buyer's best protection, 
and there are few firms who would knowingly send out 
bad material. If the maker and those who formulate 
specifications could be brought more closely in touch, 
much trouble and anxiety to everyone concerned would be 
avoided. 

_Standardisation.—It is for this reason that the En- 
ge oy Standards Committee, which has been at work 
or the last two or three years, ought to prove of value if 
its efforts are properly sustained, and due co-operation is 
obtained between users and makers. 

There has been much discussion in America as to the 
adoption of one specification for structural steel, and 
whether a ‘‘one grade” steel, having a tensile strength of 
from 28 to 38 tons per square inch, is desirable; and the 
question has been raised whether such a steel is equally 
suitable for structural purposes as that of a softer nature. 

here has not n such division in this country, so that 
our policy and that of the Continent are practically being 
generally adopted. 

Whilst, no doubt, inspecting engineers have delicate 
and difficult work to perform, it would appear that there 
are often cases where, owing to the many controlling 
circumstances, the manufacturer’s lot is not a happy one. 
It may seem a bold thing to say, but the consumer would 

robably not be one whit the worse off, and often a t 
al better off, if much of the testing now pred gene 
were modified or drop In any case, some of the 
specifications at present drawn up are most unwise in the 
buyer’s interest, to say nothing of their unreasonableness. 

Shock-Test.—Whilst the tensile test continues to be of 

t service, new forms of testing are coming to the 
ront. It is found that the ordinary tensile bar does not 
entirely show the special qualities of the material as 
regards its resistance to shock. Mr. Fremont, in France, 
has been largely instrumental in bringing forward this 
important question; and, without doubt, an additional 
means of testing, such as the impact or shock test, does 
impart much valuable information, both to the maker of 
the steel and the user. The test, whether termed 
**impact,” ‘‘shock,” or “alternating,” aims at the same 
result—that is, to ascertain whether a particular material 
resists shock and vibration. There is no doubt that under 
certain conditions steel which is apparently in good form 
for elongating under steady tensile stress may not, in ° 
some cases, have its internal crystallisation or structure 
sufficiently interlocked to stand a rapid or sudden shock 
or vibratory stress, 

Dr. P. H. Dudley, in a paper on “‘ Rails for Lines with 
Fast Trains,” when speaking of drop-tests, says that it has 
been found in the Bessemer process when these tests are 
made promptly, the conversion of the steel can be checked 
within a few hours, and slight corrections n to be 
made in the chemical composition, due to changes in the 
weather, can be made. e also states the somewhat re- 
markable fact that ‘‘the drop-test will detect instantly 
a reduction in the percentage of manganese in the steel 
due to the approach of a storm.” 


CONCLUSION. 


It is pleasant to be able to take office under conditions 
which seem to indicate that the severe depression which 
has been universally felt is passing away, and that better 
times are in store for industrial progress. 

As the business world is now constituted, there are 
bound to be times of depression and times of prosperity, 
as described and explained in ‘‘ Benner’s Prophecies,” a 
little work well known to Americans. 

The remarkably correct forecasts there made show that 
the future, at any rate as rds our iron and steel in- 
dustries, is not such an unwritten book as we sometimes 
imagine. Perhaps we shall before long in the world’s 
history learn how to deal with and meet in a rational 
manner alternations of inflation and depression, and 
avoid much of the present misery they cause. 


[Considerations of space have obli us to confine the 
length of the address to about one-third of the original. 
Naturally, much interesting matter has had to be sacri- 
ficed, and many matters that Mr. Hadfield dwelt upon at 
length dismissed in a few words. The address will, of 
course, be published in extenso in the Journal of the 
Institute.—Eb. E.] 








CanabIAN [RRIGATION.—The Canadian Pacific Railway 
Company propose to irrigate a tract of land containing 
from 2,000,000 to 3,000,000 acres lying between Calgary 
and Medicine Hat. The sources from which the company 

ropose to get water are the Bow and the Red r. 
The work of making canals or trenches to convey water 
where it is most needed has been begun already. Close 
to Calgary is the main canal, partly cut last year, and 
expected to be carried 20 miles further this year. The 
canal is to be 60 ft. in width, and it will carry 10 ft. of 
water. Secondary canals, to the extent of 80 miles, are 
planned to be cut this year also, and these will water 
something over 200,000 acres—equal to 2000 farms of 
100 acres each, 
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A NEW BALTIC-BLACK SEA CANAL 
SCHEME 


SeveRaL schemes for connecting the Baltic with the 
Black Sea by a canal have at various times been dis- 
cussed ; so far, however, without having been very 
seriously entertained. A Russian engineer, M. W. von 
Rukteschell, has now brought forward a new plan, 
which seems to meet with more favour in engineering 
circles, and which has been carefully worked out. It 
is called the Riga-Cherson Canal scheme, and utilises 
the Rivers Diina and Dnieper, with a connecting canal 
between the two rivers, the building of which canal 
would not offer any serious difficulties, the natural 
conditions of the country through which it would 
have to being, on the whole, favourable. The 
length of the canal from Riga to Cherson, on the 
Black Sea, is about 1475 miles, of which some 
330 miles come upon the River Diina, about 65 
miles upon the canal, and the rest, about 1080 
miles, upon the River Dnieper. The bottom breadth 
of the canal is put at 140 ft., the breadth at the 
surface 265 ft., and the depth not less than 314 ft. 
These dimensions will enable the canal to accommo- 
date not only the biggest merchant vessels, but also 
all types of warships. The importance of a waterway 
of this magnitude to Russian commerce and industry 
will appear from the fact that at present a steamer 
takes six weeks to get from St. Petersburg to Odessa, 
whilst the new canal would reduce the time to twelve 
days—that is, the steamer would then be able to 
compass about three trips against the present one. It is 
even claimed for the new canal that, inasmuch as it 
would establish an efficient connection between Nor- 
thern Europe and Asia, it would bring about similar 
results to those of the Suez Canal, apart from its 
immense importance to Russian industry and develop- 
ment generally, and the facilities it would render to 
Russian maritime arrangements. 

There are no technical difficulties of importance to 
be overcome in connection with the construction of 
the canal; the whole of this long waterway can, for 
instance, be built almost without locks, which, of 
course, is a great advantage, more especially as far as 
large heavily-laden merchant vessels or warships are 
concerned. The greatest difficulties are found in the 
River Diina, more especially in its lowest part—from 
Zurgrad to Riga—where are numerous weirs and 
rapids, on account of the rocky nature of the country, 
and also several shallow places. Of such there are 
forty in the lower portion of the river, and twenty- 
seven in the upper part—between Witebsk and Zur- 
grad. Between Riga and Kokenhusen there are 
twelve rapids, which will necessitate blasting opera- 
tions ; between Kokenhusen and Jacobstadt there are 
fifteen ; and between Jacobstadt and Druja, twelve. On 
the Dnieper there are only the large rapids—Porogi 
below Ekaterinoslav. On account of the breadth 
of the river the course of the canal will have to be 

roperly defined and marked. The canal proper 
Coskeien off from the Diina, at Bjeschenkowitschi, 
below Witebsk, and enters the Dnieper, between 
Orsha and Kopys, in its upper course. It will be 
necessary to construct a large lock there in order to 
regulate the connection between river and canal. 
Additional locks may have to be constructed at the 
entrance ito both the main rivers of the principal 
auxiliary rivers, such as the Disna, the Evst, and the 
Ager (tne Diina), and the Beresina, the Pripet, the 
Desna, the Zula, the Psiol, the Vorskla, and the 
Ingulez (the Dnieper). These locks, however, will 
not be placed in the course of the canal, but at 
the sides, and will consequently not interfere with 
the shipping. The water power which these locks 
will make available, and what water power there 
may otherwise be found along the canal, will be 
utilised for spaereting electricity, both for lightin 
purposes and for towing, &c. The average spend 
of the vessels that are being towed through the 
canal has been put at 8 knots, so it would take 
a vessel 160 hours, or close upon a week. The 
plan comprises the building of a number of deep and 
commodious harbours at the various towns, such as 
Jacobstadt, Diinaburg, and Bjeschemkowikchi on the 
Diina, and Kopys, Mohilev, Kief, Kanef, Cherkasy, 
Novogeosgievsk, Kremenchug, Verkhednieprovsk, 
Ekaterinoslav, Alexandrovska, Nikopol, Bereslav, 
Aleshki, and Cherson. According to the plan these 
harbours will only be built if the towns in question 
contribute towards the cost of construction, or other- 
wise offer some guarantee as to traffic or revenue. 
Other places of industrial importance, such as Disna, 
on the river of that name, Mosyr, Tschernigov, 
&c., can, it is proposed, be connected with the 
canal by means of smaller canals, likewise on contri- 
buting adequately to the cost of constructing such 
canals. 

The cost of the whole canal, without the auxiliary 
work just referred to, is calculated at 350,000,000 
roubles, which is extremely cheap compared with the 
North Sea-Baltic Canal, which cost 157,000,000 marks— 
—that is, about one-fifth of the former amount—whilst 
the projected Baltic-Black Sea Canal is twenty-four 


times as long asthe Kaiser Wilhelm Canal. The total 
for the Russian Canal comprises 225,000,000 roubles for 
earthwork, &c., 20,000,000 roubles for blasting work, 
18,000,000 roubles for bridges, 16,000,000 roubles for 
locks, 28,000,000 roubles for loss of imterest during 
time of building (four years), 10,000,000 roubles for 
eager | work, superintendence, sanitary work, 

c., and 18,000,000 roubles for financing. 

Hopes are expressed that the realisation of this 
plan can only be a question of time; if the money 
could be found for the great Siberian Railway, it 
should also be possible to find it for the Baltic-Black 
Sea Canal, which both commercially and strategically 
is, perhaps, of even greater importance. 








LAUNCHES AND TRIAL TRIPS. 

On Monday, the Ist inst., the new twin-screw mail and 
passenger steamer San Miguel. built by Sir Raylton Dixon 
and Co., Limited, Cleveland Dockyards, Middlesbrough, 
proceeded to sea for her official trials. The vessel is built 
to Lloyd’s 100 Al class, and is equipped to the British 
Board of Trade laws for carrying passengers. Her prin- 
cipal dimensions are 313 ft. long over all, 42 ft. extreme 
breadth, and 24 ft. 5 in. depth of hold. The gross ton- 
nage is 2556 tons, and she will carry 3250 tons on 23 ft. 2 in. 
draught. She has accommodation for 80 first-class, 50 
second-class, and 100 third-class passengers. Twin-screw 
triple-expansion engines have been fitted by the North- 
Eastern Marine Engineering Company, Limited, Sunder- 
land. They have cylinders 18} in., 30 in., and 50 in. in dia- 
meter, with a 36-in. stroke, supplied with steam by two 
large single-ended boilers working at 180 Ib. pressure, 
and fit with Howden’s system-of forced draught. A 
— of 134 knots was attained, which was kept up for 
six hours. 


Messrs. G. Rennie and Co. launched on the Ist inst., 
from the'r Greenwich yard, the Rennie, the first of four 
steamers they are building for the London County 
Council. The boat is similar in every respect to those 
under construction by Messrs. J. I. Thornycroft and 
Co.; her dimensions Ssfer>—keneh, 130 ft.; breadth, 
18 ft.; and draught, 2 ft. 10 in. 








On Tuesday, the 2nd inst., the steel screw cargo steamer 
Ragnarok, built by the Laxevaags Engineering and Ship- 
building Company, Bergen, Norway, went for her trial 
trip, and after the compasses had m adjusted, pro- 
ceeded to the measured mile, where a series of trials were 
run, and a mean speed of 104 knots attained. The vessel 
is of the following dimensions :—Length, extreme, about 
239 ft.; breadth, 36 ft.; depth, 16 ft. 9 in.; dead-weight 
carrying capacity, 1700 tons. The engines, which have 
been constructed by the same firm, are triple-expansion, 
with cylinders 16} in., 27 in., and 44 in. in diameter, with 
a 30-in. stroke. Working pressure, 180 lb. 

On Thursday, the 4th inst., another addition to the fleet 
of the British and African Steam Navigation Company, 
Limited, managed by Messrs. Elder, Dempster, and Co., 
Liverpool, was launched from the yard of Messrs. Alex- 
ander Stephen and Sons, Limited, Linthouse. The 
steamer, the Kuarina—whose dimensions are:—Length, 
383 ft.; breadth, 46 ft. 3 in.; and depth, 26 ft., with a ton- 
nage of about 4300—is intended to run between Liverpool 
and the West Coast of Africa. The machinery, which has 
also been constructed by Messrs. Stephen and Sons, con- 
sists of a set of triple-expansion engines, having cylinders 
29in., 46in, and 77 in. in diameter, with a stroke of 
51 in. Steam is supplied by four | single-ended 
boilers working under Howden’s forced draught system 
at a pressure of 180 lb. per square inch. 


On Friday, the 5th inst., Messrs. David and William 
Henderson and Co., Limited, Partick, Glasgow, launched 
the Crown of Arragon, a steel-screw steamer, classed 100 
A 1 at Lloyd’s, of the following dimensions :—Length over 
all, 400 ft.; breadth, 53 ft. 24in.; depth, moulded, 28 ft. 4 in. 
The vessel has been constructed to the order of Messrs. 
Prentice, Service, and Henderson, Glasgow. Her gross 
tonnage is about 4400 tons. The machinery, which has 
also been constructed by Messrs. Henderson, consists of a 
set of triple-expansion engines, having cylinders 27 in., 
46 in., and 76 in. in diameter, with a stroke of 48 in., 
and four single-ended boilers working at a pressure of 
180 Ib. per square inch. 





On Friday, the 5th inst., the s.s. Cairnnevis was 
launched from the shipbuilding yard of Messrs. Short 
Brothers, Limited, Pallion, Sunderland. The vessel has 
been built to the order of Messrs. Cairns, Noble, and 
Co., of Newcastle-on-Tyne, to Lloyd’s highest class. 
Her dimensions are: — Length, 269 ft. 6in.; breadth, 
36 ft. 9 in.; depth, moulded, 20 ft. 4 in. The engines, 
built by Messrs. Blair and Co., Limited, Stockton- 
on-Tees, have cylinders 19 in., 30 in., and 48 in. in 
diameter, witha stroke of 36 in. A multitubular 
boiler, working at 160 Ib. pressure, supplies the required 
steam. 


On Friday, the 5th inst., Messrs. Ropner and Son, 
Stockton-on-Tees, launched the Brookby, a steel screw 
steamer of the following dimensions :— h, 337 ft.; 
breadth, 48 ft.; depth. 28 ft. 5in. The vessel has been 
built to the order of Messrs. R. Ropner and Co., West 
Hartlepool, and is fitted with the builder's patent im- 
proved trunk deck. The engines are triple-expansion, 
of about 1400 indicated horse-power, built by Messrs. 








Blair and Co., Limited, steam being supplied by two | cent., and independent of the frequency. They are ade 
fe. per square | in standard sizes to rectify currents of from 1 to 


— boilers at a working pressure of 180 
inch. 





CATALOGUES. 


Wk have received from Messrs. Richard Hornsby a) 
Sons, Limited, of Grantham, a list of their marine oi)- 
engines. The standard sizesrange from 10 to 120 braks 
horse-power. Although yielding more than 50 horse-pow-1 
on the brake, they can & worked with crude oil; but re- 
fined petroleum is recommended for the smaller sizes. 1'}. 
engines require heating with a lamp at starting, but once 
the Nee is thoroughly warm, the lamp may be extin 
guished, as the heat of the explosions will then main 
tain its sip indefinitely. 

Messrs. oul and Co., 76-78, York-street, Westmin. 
ster, haveissued a pamphlet describing their tachometers 
and tachographs. 

Messrs. J. Butler and Co., of the Victoria Iron Works. 
Halifax, have sent us a copy of their new general cuts 
logue of machine-tools. Most of the designs illustrated 
have been remodelled in view of the increasing use of 
— steels. This firm, it should be noted, make a 
special feature of designing tools for special requirements, 
so that the catalogue, comprehensive as it is, fails to ade. 
quately represent the range of work dealt with. 

The Clincher Patent Plug Company, of 115 - 117, 
Cannon-street, E.C., have sent us a price-list of their 
ingenious plugs for facilitating the attachment of brackets 
and other fixtures to walls. These plugs are round pieces 
of beech, with a conical hole for half their length, into 
which fits a second conical plug. After drilling the wall 
to take the main plug, the latter, with this cone in posi- 
tion, is driven in. The cone, on reaching the bottom of 
the hole, expands the main plug against the sides, this 
expansion of the latter being facilitated by longitudinal 
saw-cuts in it. The solid front end of the plug is then 
ready to take a nail or a screw. 

Messrs. Siemens Brothers and Co., Limited, of 12, 
Queen Anne’s Gate, S.W., have sent.us a price-list of 
their modified Le Clanché cells, which are specially de- 
signed for ignition pur Three such oe will give 
44 volts, and weigh only 5? lb. We have also received 
pamphlets describing the firm’s dynamos, motors, and 
automatic cut-outs. The latter are made in a series of 
— sizes to pass from 50 to 2400 amperes respec. 
tively. 

The Cambridge Scientific Instrument Company, of 
Cambridge, have sent us a catalogue describing the Féry 
radiation pyrometer and accessorie:, of which they are 
the sole agents. The radiant heat emitted by the object 
whose temperature is to be measured is focussed on to a 
small thermo-couple, giving rise to currents proportional 
to the temperature, which actuate a delicate moving coil 

alvanometer calibrated both in millivolts and degrees 
mtigrade. For temperatures between 500 deg. and 
1100 deg. Cent. the rays are focussed by a concave mirror, 
but lenses are used in instruments to read from 900 deg. 
to 3500 deg. Cent. The temperature of the thermo- 
couple in no case rises more than 80 deg. Cent. above 
atmosphere, and the readings are independent of the 
distance of the instrument from the source of heat. The 
galvanometer can be calculated to read directly tempera- 
tures varying from those of liquefied gases to that of the 
sun, and its readings between 800 deg. Cent. and 1500 deg. 
Cent. agree remarkably closely with those calculated from 
the Stefan-Boltzmann law. 

The Avonside Engine Company, of Fishponds, 
Bristol, have issued a catalogue describing their steam 
railway motor-cars as made by them. Rolling-stock of 
this type appears to be getting more and more in favour 
with railway managers for use on branch lines. The 
Avonside cars are made to suit all gauges from 2 ft. up 
to5ft.6in. The firm state ¢hat in actual practice the 
cost per train-mile with one of their cars running 100 miles 
per diem was aap ding as against Is. in the case of the 
train previously used. The speed averaged 30 to 35 miles 
per hour over a hilly road, including gradients of 1 in 40 
over a mile long. 

Messrs. Hughes and Stirling, of 7, Arundel-street, 
W.C., have issued a new illustrated catalogue of their 
refuse-destructors as supplied to Hackney, Bermondsey, 
Acton, and other municipalities at home and abroad. 
Included in the catalogue are the data noted on the 
official trials of the plants at Hackney and Bermondsey. 

We have received from Messrs. John Davis and Son, 
Limited, five sections of their general catalogue, relating 
respectively to surveying instruments, drawing instru- 
ments and slide-rules, anemometers, barometers, and the 
like, engineering and meteorological instruments, and 
miners’ safety-lamps. In the section dealing with sur- 
veying instruments there is included a description of the 
Hoffman tripod head, which is fitted, if desired, to any 
of the firm’s theodolites or levels. Miners’ dials, titted 
with the Grubb patent sight, are also illustrated. This 
sight entirely eliminates all errors of parallax. We note 
also that the same sight is also fitted by Messrs. Davis to 
hand sarveying instruments of all kinds. In the section 
dealing with engineering and meteorological instruments 
are included indicators, engine counters, and watchmen’s 
clocks. . 

Mr. Harry Snowdon, of Balfour House, Finsbury- 
pavement, E.C., has issued a new pamphlet describing 
the Nodon electric valve for rectifying alternating cur- 
rents of any number of phases. Its action depends upon 
the fact that in certain electrolytes aluminium will at as 
a cathode, but not as an anode, on account of a high- 
resistance skin of oxide which is formed on its surface 


in the latter case. Twice as many cells are requirt:! as 
there are wires in the alternating circuit, and these are 
arranged in portable cases fitted with a cooling-fan in the 
larger sizes. Each valve will stand a tension of irom 


50 to 140 volts, and the efficiency is given as 70 to 7) per 
100 
amperes. 
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«‘ENGINEERING” ILLUSTRATED PATENT 
RECORD 


ComprLep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 

The number of views given in the Specification Drawings is stated 
in — a ners none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 


Branch, 25, Southampton Buildings, Chancery-lane, W.C., at | 


the uniform price of 8d. 

The date of the advertisement of the sae nee 2 of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the é 
the advertisement of the nee of a Complete Specification, 
give notice at the Patent O 
Patent on any of the grou 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


25,420. J. Stott, Oldham, Lancs. Gas-Governors. 
(3 Figs.) November 22, 1904.—This invention relates to detail im- 
provements in gas-governors. For the purposes of this invention 
an ordinary construction of gas-governor is taken, and this gas- 
governor consists of a casing A, mercury trough B, valves C 
carried by spindle D, and controlled by weights E, valve-seating 
casing F, and coverG. The bell or float H is constructed with an 
angled or bevelled portion I on the side thereof, and between 
the top and bottom, so thata ter area of the bell or float H 


mentioned in the Acts. 


1s presented as the bell or float is lifted out of the mercury. The so that they cannot be 
loss of pressure occasioned by the immersion of the float in the | disen 


mercury is overcome, and the extra surface presented to the | 





pressure of gas on the bevelled or angled portion compensates for 
the increased weight of the float as it rises out of the mercury. 
A greater uniformity of pressure is thus obtained, whether the 
flow be large or small, through the valves C of the governor. 
Between the cover G and the top of the mercury trough B of the 
governor, and also to the spindle K, is fixed a diaphragm K of 
leather, rubber, silk, or other suitable material, so as to prevent 
leakage of mercury should the governor ever be placed out of the 
vertical during transit. Further, the diaphragm K prevents 
pulsation, particularly in districts where gas-engines are largely 
used, and the governors may have the charge of mercury pn ve 
in them before leaving the works without fear of loss during 
transit, as is now the case. (Sealed April 13, 1905.) 


GUNS AND EXPLOSIVES. 


4536. W. Beardmore, G. A. Kohler, and A. E. 
Mascall, Parkhead, Glasgow. Breech-Mechanism. 
(3 Figs.] February 24, 1904.—The object of this invention is to 
improve and simplify the construction of that type of breech- 
mechanism in which the breech-block is moved into position and 
locked or unlocked and moved out of position by one continuous 
horizontal movement, in either direction, of an operating handle. 
The breech-block A, which is of the ordinary interrupted screw 
type, is carried so as to be rotatable upon a carrier-arm B centred 
upon a pivot B5in a recess cut at one side of the breech of the 
gun. The breech-block has the usual interrupted screw formed 
upon it for the whole of its length, and its rear end engages a 
continuous screw Al of like pitch formed in the aperture of the 
carrier-arm B. The breech-block can thus rotate within the 
aperture, but is held securely therein. The rear end of the breech- 
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k A has formed in a recess in it a bevel sector A2 
a bevel se; 
with 
the t 


gearing with 
ment B! centred upon the carrier-arm B, and provided 
| a lever B2 carrying the usual operating-handle. The teeth of 
the bevel segment and sector are interrupted at those parts which 
arc in gear when the breech-block is in the locked position, in which 
position it is shown in the illustration, and a convex conical part 
onthe segment Bl then engages a counterpart concave part on the 
a A?, thus preventing movement of the sector relatively to 
he Segment, so that, while the bevel gears are in this position, 
ae breech-block is held positively in the locked position. Asa 
tebe safeguard, which may, however, be dispensed with, a 

bot B+ is provided on the bevel segment beyond the convex 
_—" and So as to engage the rear side of the concave part of the 

r. This construction of bevel gear gives the handle B2 an | 


ia) 


movement, so that in opening the breech that lever moves 


the date of | shown in Fig. 2, thus further 2 
of opposition to the grant of a | 





| in order to disengage whichever clutch may have been in action, 
| and the clutch cannot become disengag 
| moved endwise. 
ment of the rod to the right was hindered by the action of the 
| spring } ; there is now employed in addition a lever catch c turn- 
| as pod a pivot cl carried by arms from a collar o! on the end of 
| the 
| been moved to the left, the lever catch c is, by the spring d, moved 
| into the position shown in full lines, another arm c? of the lever 
| having then been moved away a short distance from the end of 
| the rod o. t 
lines, its en 


| theexhaust port B! of the motor B. 


| through a certain angle before the breech-block begins to turn 
and the breech screw to unlock, and, in closing it, through the 
| same angle after the screw is fully locked. The mechanism for 
extracting the empty cartridge-case consists of two levers H, H! 
| connec ther by a link, and = within a recess formed 
on the side of the breech of the gun. e lever H iscentred upon 
a pin H, as is also the link, and the end of the former is sha 
to bear upon a cam-surface H+ formed upon the heel of the carrier- 
arm B. The second lever H! is centred upon a pin H®5 in the end 
of the link, and a projection H® upon one end of it bears upon a 
cam surface H’? formed upon the lever H, while its other end has 
upon it a toe H8 engaging the rim of the cartridge-case H®. At 
the beginning of the movement of the carrier-arm B, when open- 
ing the breech, the levers H, H! act independently of the link, 
thus forming a powerful combined lever which is operated by the 
cam surface H+ on the heel of the arm B, to first loosen the 
| cartridge-case ; but after the cartridge-case has been sufficiently 
loosened by this action, a er H!° upon the lever H en- 
counters astop H!! upon the ink, and the whole system moves 
as one lever round the pin Hin the breech into the position 
the cartridge-case, so that 
April 13, 1905.) 
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| it may be readily withdrawn. ( 
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MOTOR ROAD VEHICLES. 


7384. A. Soames and W. don-Davies, South- 
wark. Gear. (2 Figs.) March 28, 1904.— 
The improvements relate to change-speed gear, in which whenever 
any one or other of its gear-wheels is to be brought into action, such 
wheel is caused to be driven or to drive through a positive or 
interlocking clutch, the parts of which are then allowed to be 
brought into engagement by the action of a spring. According | 
to this invention, not only a spring is employed for bringing the | 

of the clutch into engagement, but also, in addition, a| 
ocking bolt or catch, which, immediately that the parts of the 
clutch b fully aged, locks them in this engaged position, 
forced apart ; and in order to be able to 
the clutch the disengaging mechanism is so arranged 
that the bolt is disengaged by its first portion of its movement, 
and afterwards the parts of the clutch are disengaged by its 
further movement. The rod o has to be turned for selecting which 
gear shall be brought into action, and has to have an endways 
movement given to it for the speed selected to be brought 
into action. a@ is a portion of the casing containing the 
gear; the end of the rod o projects outwards from the casing, 
and by the action of the spring } is normally held in the 
position shown, and when so held, one or other of the clutches 
would be in gear, according to the speed then in action. To 
change the spee@ the rod o has to be thrust endwise to the right, 
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unless the rod is so 
In previous known arrangements the move- 


o. When the rod o has, by the action of the spring b, 


When the lever catch is ‘n the position shown by full 
d comes against the loose collar or washer e, which 
rests against the casing a, and the rod o cannot be moved to the 
right so long as the catch is in this position, and can only be 
moved to the right when a lever or part used for shifting it end- 
wise to the right first strikes against the arm c?, and turns the 
catch into the position shown by dotted lines, so that it is then 
free from the collar e ; and so'soon as the arm c? strikes against 
the end of the rod 0, the rod is shifted to the right by the con- 
tinued movement of the lever or part in the same direction, and, 
consequently, as described in the patentee’s previous specifications, 
whichever clutch was previously in action is thereby put out of 
action. The spring d by which the catch cis turned into its acting 
ition extends from a projection upon the catch to arms project- 
ing ‘ws the collar o! on the end of the rod. (Sealed Apri 13, 
1. 


2901. W. Phillips and Humber, Limited, Coventry. 
Foot-Warmers for Motor Vehicles. [8 Figs.) February 5, 
1904.—The object of this invention is to provide an economically 
and easily controlled supply of heating fluid to the foot-warmer. 
Another object is to arrange the foot-warmer and its connections 
so that free access may be obtained to the underframe of the vehicle 
without removing the foot-warmer. According to this invention, 
the foot-warmer comprises a box A, preferably constructed of 
metal and so arranged that it may be put in communication with 
This is effected by connect- 














(e901) 





ing the ordinary silencer C terminating the exhaust pipe D of the 
motor B tothe foot-warmer A by a suitable connecting-pipe E. 
The silencer C is provided with a sliding sleeve. fitting closely 
round the silencer for the pu of closing the holes of the | 
latter, thus preventing the exit of the exhaust gases through 
them, and causing the gases to pass on through the silencer and 
connecting-pipe E to the foot-warmer A, which is heated thereby. 
The gases escape from the foot-warmer through an exhaust pipe 
arranged in any suitable position. When the foot-warmer A is 
not in use the gases are shut off by means of a tap in the connect- | 


, ing-pipe E, and the sliding-sleeve on the silencer is moved tocpen the | 





holes in the latter to allow the to exhaust through them. The 
foot-warmer (Fig. 2) consists of an inner chamber A! surrounded 
by a water tank A®, The hot gases from the silencer pass into 
the chamber A! through the pipe E and escape through orifices in 
the end of the chamber A!, as indicated by the arrows ; or the 
foot-warmer may com a box provided internally with baffles 
for distributing the heating gases th out the foot-warmer. 
| In order to obtain free access to the underframe of the vehicle 

without removing the foot-warmer, the latter is attached to the 

connecting-pipe E by a rotatable joint or otherwise in such a 
| manner that it can be swung up into any. position without inter- 
| fering with any of the joints of the connecting-pipe. (Sealed 
April 20, 1905). 


RAILWAYS AND TRAMWAYS. 
6642. J. Holden, Wanstead, and E. S. Tiddeman, 
Kings, Essex. 5 





SSC t . ters, [5 Figs.) 
| March 18, 1904.—This inyention has for object to prevent the 
| emission of sparks from the chi 1 tive engines, In 





ys oO 

e example of apparatus illustrated the deflecting device com- 
prises a vertical, or nearly vertical, plate t, having its side por- 
tions bent at right angles to its central portion and extending 
towards the fire-tubes a, and a number of inclined plates v, of 
which each, except the bottom one, is supported above another 
louvrewise and carried by the side portions of the bent plate. The 
plate ¢ is ted to a spindle w, the upper and lower ends of 
which are mounted to turn in bearings & and / secured (conveni- 
ently to the chimney cone m and the blast-pipe c) so that the plate ¢ 
can be turned in either direction from the operative position, in 
which the intermediate portion of the plate ¢ is parallel to the 
tube-plate v, with the inclined plates v facing the tubes a, into an 


Fig. 1. 



















: es 











inoperative position, in which the intermediate portion of the 
bent plate ¢ is at right angles to the tube-plate, so as to admit of 
ready access to the tubes a. In conjunction with the deflecting 
device there may, as illustrated, be provided an operating device, 
such as a fork-sha) rod x mounted to slide in suitable guides 1 
and 2 carried by the bearing / and the door-frame, the inner ends 
of the prongs of the rod x being ada to abut against a pair of 
downwardly-projecting pins 3 on the deflecting device when the 
rod is pushed inward, and to move the deflecting device into, and 
hold it in, the operative position when the smoke-box door g is 
closed, the outer end of the rod terminating in close proximity to 
the smoke-box door when the same is closed; the aa 3 are 
riveted to the lower ends of the side portions of the bent plate. 
It will be seen that sparks that strike the plates v will by them 
be deflected downwards and fall on the floor of the smoke-box. 
(Sealed April 6, 1905.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


6987. W. Weir, Cathcart, Renfrewshire. Surface- 
Condensers. [2 Figs.) March 23, 1904.—This invention has 
for its object the improved construction and. combination of 
parts of surface condensers used in conjunction with steam- 
turbines, whereby the water of condensation is efficiently cooled 


2000000 0O000000 00% 
eo0000000 \ 





to a temperature at which the obtainment of high degrees of 
vacuum is more efficiently secured. According to this invention, 
the surface condenser is arranged in such a way that a propor- 
tion of the tubular cooling surface is always submerged in the 
water of condensation, this portion of the tube surface therefore 
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cooling the water of condensation instead of condensing the 
steam, This result is secured by arranging the air-pump suction 
connection so that it projects upwardly into the y of the 
condenser. Surface condensers have hitherto been pro or 
made in which a proportion of the tubular cooling surface is 
always submerged in the water of condensation--for instance, that 
described in Patent Specification No. 11,846, of 1896; but the | 
present invention has for object the construction and arrange- 
ment of the air-pump suction-pipe of such a condenser. e 
water of condensation is maintained at the level shown by the 
dotted line E—E, in Fig. 1, owing to the amount which the air- 
pump suction-pipe A extends up into the body of the condenser. 
A pipe B of larger diameter surrounds the pipe A, and its open 
end extends some distance above the level of the end of the latter 
pipe. Water of condensation from the bottom of the condeneer 

ows up the annular space between the two pipes and over the 
upper edge of and into the suction-pipe A in the direction indi- 
cated by the arrows in Fig. 1. By this arrangement the water 
from the lowest part of the condenser where it is coolest is with- 
drawn by the air-pump. In the example shown in Fig. 2, a cowl 
or hood C is fitted upon the top of the pipe B for the purpose of 
preventing any hot condensed steam from falling into the open 
end of the pipe A. (Sealed April 13, 1995.) 


6749. Wiilans and Robinson, Limited, Rugby, and 

° ett, Chester. Superhea’ {2 Figs.) 
March 19, 1904.—This invention is py en applicable to water- 
tube boilers in which the tops of the tubes are not rendered inac- 
cessible by being covered over by the steam-and-water drum. 
The superheater consists of two small drums, conveniently con- 
sisting of solid-drawn tubes a few inches in diameter, with end- 
covers bolted on to flanges. The two drums lie side-by-side upon 
the top of the boiler, ‘and are connected by U-sha tubes, one 
end of each tube being expanded into each drum. e two drums 
may be for convenience fixed or tied together by straps or frames. 
The UJ tubes hang down amidst the water-tubes, but do not ex- 
tend down to the fire or into any part of the combustion space 
where the temperature tly exceeds 1000 deg. Fahr. In order 
that the main portion of the heating surface of the tubes may be 
in that region of the furnace where the temperature is most suit- 
able for superheating purposes, each (J tube is formed with a coil 
or convolution at its lower end. There will then be no portion of 
the U tube in such a position as to be exposed to heat undesirably 
great, and the only portions of the LJ tube which pass through 
that part of the furnace in which the —— is lower than 
e two legs of the UJ. 


is desirable for supegheating purposes are t) 
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A, B are the superheater drums, 0, C the UJ tubes, the lower ends 
of which are in the form of coils D, D, which are not sufficiently 
near to the fire to be injured by excessive heat ; the exact height 
of the coil above the fire will depend upon the degree of superheat 
required, upon the temperature of the , and other circum- 
stances. X is the main steam-pipe taking the steam from the 
boiler. The course of the steam may be either by the Pipe Y into 
the drum A, thence through all the coils (in parallel) to the drum 
B, and thence by a pipe, not shown, back to the main steam-pipe ; 
or the drum A may be divided into oye yee by a division plate, 
so that the steam throught one- of the coils to the drum 
B, and thence back to the other ion of the drum A, and thence 
by a pipe, not shown, tosthe main steam-pipe. The opening or 
closing of a valve in the main steam-pipe X determines whether 
the steam shall be wholly or partly forced to pass through the 
superheater. A valve V may be fitted in the pipe Y to wholly shut 
off the superheater froma the main steam-pipe. The drums A and 
B may be connected by straps or castings so that they form an 
approximately rigid whole w:th the UJ tubes. A and B may be 
conveniently ied by a box-shay casting G, which may be so 
arranged that the joints between the drums and the casting may 
be made approximately air-tight by sand. The superheater can 
be removed in one piece by lifting upwards, the group of gene- 
rator tubes H, being first withdrawn from the headers. 


(Sealed April 18, 1905.) 
. Sir W. G. Armstr Whitworth, and Co., 
‘W.. Bodoau, ewcastle- 


3089. 

Limited, E, L. Orde, and 

on- Liquid-Fuel Burners. February 8, 

1904.—According to the present .invention the liquid fuel is 

heated and supplied under pressure to a mouthpiece in which a 

regulating-spindle is fitted for governing the flow of the fuel. 
n 


Each burner is attached to a 2 forming part of the furnace 
front, and may be advan actached in such a manner that 
its axisis slightly inclined tow the plane of the layer of broken 


firebrick, or other suitable refractory material, with which the fire- 
bars ane potas, Oil and steam (or compressed air) are supplied 
to the y of the burner b by means of the supply pipes o and s 
omnes ly. The induced air current is taken in at an inlet a 
and becomes intimately mixed with the spray as it passes through 
the mixing-tube m. ~The remainder of the air required for 
combustion passes through the layer of refractory material 
covering the fire-bars. dimensions of the burners will, of 
course, depend upon the amount of oil which each is required 
to supply, and their number will vary with the power of the 
boiler. Many details may be modified to suit special cases, but 





by = of example the figure illustrates a burner ble of 
conveying 250 Ib. of oil per hour mixed with, say, 1000 of in- 
duced air. The oil (preferably heated) 

through the oil-pipe o and the oil ports o! 
between the oil-regulating spindle 02, and the hollow spindle A, | 
and so reac! e ann orifice o°, The oil-regulating | 
spindle is provided with guides near its coni 


cal end, which latter 


. ater space 
| the heating surface in the flues of the sam 
_— under pressure | 

nto the annular | tate 


accurately fits the mouth of the hollow spindle. A thread turned 
on the hinder portion i‘ of the oil-regulating spindle enables the 
supply of oil to be accurately regulated by turning the wheel d, 
and so retracting or advancing the conical end within the mouth 
of the hollow spindle. By opening the cock e (after shutting off 
the oil), steam or compresed air may be admitted to the oil 
passage through the blowing-through pipe g for the purpose of 
dislodging any foreign bodies obstructing the passage of the oil. 
The spraying agent (steam or compressed air) passes from the 





— nad 





supply pipe s into the annular space between the hollow spindle 
h a. the outer tube 5!, and issues from the orifice s!, so im- 
pinging on the issuing oil stream and breaking it up into a 

ne spray mixed with the vapour of the more volatile constituents 
of the oil. The hollow spindle has guides on its exterior near 
the orifice s1, and can be retracted or advanced by means of the 
screw adjustment s° operated by turning the hexagonal head s+. 
In this way the orifice s! is eee to pass the appropriate 
amount of spraying agent. (Sealed April 6, 1905.) 


27,248. Societe Anonyme du Temple, Paris, 
France. Steam-Generators. (3 Figs.) December 14, 
1904.—-This invention relates to improvements in steam-generators 
of the type known as ‘‘du Temple,” in certain applications of 
which it has hitherto been found advantageous to form the boiler 
of an upper drum connected with a lower drum by a nest of tubes, 
and in whicha second nest of tubes and a second drum have been 
dispensed with, being replaced by a brick wall, which latter, how- 
ever, has the disadvantage of being heavy, also an excessive 
radiator, and of absorbing, without utilising, a proportion of the 
heat generated by combustion. The Jarger nest of tubes on the 
right of the figure comprises a group of tubes a and a group ¢, of 
which the tubes a forin a close wall, which serves to direct the 
flame and gases to the back of the furnace and cause its return 
through the nest. The tubes ¢c form a similar wall, which acts as 
as es of water-jacket operating to diminish external radiation. 
Between these walls of tubes are placed others, further apart, 
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which are heated by the combustion gases before the latter 
finally return to the flue. The smaller nest of tubes on the 
left of the figure comprises a close wall of outer tubes e, 
arranged similarly to the tubes c, anda number of tubes spaced 
somewhat apart. The hot gases pass along the boiler from 
the fire-door end to the opposite end, and then turn back 
towards the front, traversing the larger nest of tubes between 
the walls a, c before ng into the chimney. The tubes 
of this nest are therefore all ex to the action of the hot 
gases, whilst in the smaller nest of tubes only the tubes nearest 
the fire are actually in contact with the flame, the wall of tubes ¢ 
receiving only a very small proportion of the heat, andso are able 
to return the flow of water, thus enabling the water circulation in 
the smaller nest to be efficiently maintained. In the larger nest of 
tubes, which includes the wall a, c, the circulation of the water 
is maintained by the provision of a certain number of tubes of 
larger diameter than the ordinary tubes in the bundle, and placed 
at the coolest end or t of the furnace. These connect the 
upper drum with the drum on the right of the figure. (Sealed 
April 6, 1905.) 


29,171. W. J. 
(2 Figs.] December 30, 1 
(1) to increase the water 


Greaves, Barnes, Surrey. Flues. 
904.—This invention has for its objects 
of steam tors ; (2) toi 
e ; (3) to provide facili- 
ties for cleaning the flues and the tubes therein ; and (4) to faciii- 
the drawing of the tubes from the flue. The flue is con- 
structed of approximately cylindrical section, but in parts is 
flattened. The flattened surfaces are perforated to receive the 
ends of the water-tubes crossing the flue. These flattened parts are 








so placed that the tubes can be drawn without breaking up the 
boiler or disturbing the adjacent flue. 
flue is curved, the parts B are flattened, bending round at ©, and 
with extra curves L. The bottom part D is curved. 
tubes F are arranged obliquely in transverse layers, as shown 
The tubes in the parallel layers are so far apart that where th: 
tubes cross there will be a clear space between them. 
layers are continued along the flue as far as is desired. The solid 


The top part A of the 
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matter tending to foul the exterior of the tubes F will most!) 
drop into the lower open space K, and a man can easily enter 
this space and clean the same, and also the tubes. G isa blind 
wall made of highly refractory material without cementing, so 
that it can be easily placed and removed. Where the tubes are 
discontinued tow: the end of the flue a similar wall may be 
erected. These walls force the hot gases to flow among the tubes 


F. (Sealed April 20, 1905.) 
TEXTILE MACHINERY. 
24. J. Barbour, fas Hi -Machines. 
(2 Figs.) March 8, 1904.—This invention relates to hackling- 


machines for flax, op and other analogous fibres, and con- 
sists in controlling the lifting of the holders which contain the 
flax or other fibres during the hackling process, and also in 
pushing the said holders through the machine in a negative or 
indirect manner, so that in the event of any obstruction occur- 
ring to the above-mentioned motions, the latter simply stop or 
come to a standstill, and no damage is done-to any part of the 
machine. Hitherto the above-mentioned motions have been 
driven directly and positively from the machine itself, and in the 
event of any obstruction taking place, damage or breakdown of 
the machine has been liable to ensue. According to this inven- 
tion, the ordinary balance-weight 1 for the channel 2, in which 
the holders are carried, is made heavier than the channel, and 
not lighter, as at present. This heavier balance-weight 1 is 
lifted the required height by the direct action of the machine, 
and by this means the channel is caused to descend by its own 


































weight. The required motion for lifting the channels is obtained 
by the descent of the heavier balance weight, consequently any 
obstruction to the lifting motion only arrests this weight in its 
descent, and thus any breakdown or damage of the machine is 
avoided. The motion for pushing the holders by wy the 
machine is obtained from « cam 11, which actuates the lever 1” 
connected to weights 13 and 14 oy chains 15 and 16 respectivel) 
passing over pulleys 16a and 17. The weights 13 and 14 are also 
connected to a bracket fixed on the sliding or catch-bar 19 by the 
chains 20 and 21. The action is as follows :—On the rotation 0! 
the cam 11 in the direction shown by the arrow, the weight 14 is 
raised, and the weight 13 in falling draws the sliding or catch-bar 
19 back. A further rotation of the cam 11 allows the weight 11, 
which may be about twice as heavy as 13, to fall, thereby raisin. 
the latter and carrying the sliding or catch-bar forward It will 
thus be seen that the above-described motion is controlled by t! 
falling weights, and therefore that if any obstruction to th is 
motion takes place, the weights are checked in their descent unti! 
the obstruction is removed, and no damage is done to the machi 
or to its parts. (Sealed April 13, 1905.) 
































May 19, 1905. ] 


ENGINEERING. 





627 








THE LIEGE EXHIBITION. 
THe VENNES SECTION. 
3etc1uM has always been known as an industrial 
country par excellence, thanks both to her enterprise 
and to her large coal-fields. Her population is over 
6,000,000 inhabitants ; her coal-mines in operation 
at the present time number about 120, giving 
employment to almost 2 per cent. of the population. 
Her iron-mines, never of primary importance as 
regards either quantity and quality of output, were 
practically exhausted 25 years ago, since which time 
Belgium has been dependent upen imports for her 
supplies of iron ore. Her very name has always been 
so connected in the general mind with coal and iron 
that it comes as a surprise to find that the Belgian 
Mining and Metallurgy Section of the Liége Ex- 
hibition covers only about 3800 square yards of 
the 60,000 square yards allotted to the country, 
or an area about equal to that occupied by 
the machinery exhibits of the John Cockerill 
Company ; the Belgian food - stuffs display ; that 


form the almost general rule at the Belgian coal- 


fields. Electricity has hardly been resorted to, so 
far, for hauling, draining, or ventilation. There are 
also but very few electric motors used in under- 
ground work ; electric lighting in mining work is 
also an exception. Coal-cutting machines have not 
proved very satisfactory commercially ; this, how- 
ever, may not be through any fault inherent to the 
machines themselves, but owing to the abundance 
of cheap labour. The two 1500-horse-power steam 
hauling-engines exhibited in the centre of the 
Machinery Hall, and built by the Ateliers de la 
Meuse, and by the Ateliers Gilain, and the numerous 
steam and gas-driven electric sets in operation built 
by these and other Belgian firms, afford, however, 
a clear proof that the local industry is quite cap- 
able and quite prepared to meet all demands for 
improved machinery and installations when these 
demands are formulated. 

The manufacture of linen, woollen and cotton 
goods, the most important branch of industry afterthe 
coal and iron trades, will be illustrated at the Ex- 
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of social economy and schools, house decoration, 

_ Spinning and weaving. Some classes of pro- 
ducts and installations do not lend themselves as 
readily as others to exhibition purposes ; it may 
be also that several of the metallurgical companies 
~—the Société d’Angleur for example—while sub- 
scribing to the Liége World’s Fair, have preferred, 
through pressure of work, to abstain from taking part 
init. But whatever be the cause, we believe the 
Exhibition will not be as fully representative of the 
country’s wealth in regard to mining and metal- 
lurgy as it might have been. The actual importance 
of other manufactured exhibits, combined with the 
unexpected paucity in coal-mine sections, plans, 
pit-head gear, coal-cutting machinery, blast-fur- 
nace sections, &c., which formed such con- 
Spicuous features of the Diisseldorf Exhibition of 
a will therefore come as a revelation to many 
risitors, 


It should be stated at this point that compara- 


| pany, of Chénée, near Liége, is one of the oldest- 
‘established firms in the trade. 





tively few of the mining engines and pit-head 
installations to be met with in Belgium—in the 
Liége coal district, at all events—offer any special 
features. The surface plants of other Continental 


collieries which we have visited at different times | 
4ppear to be of more improved types. Steam hauling- | 
engines, many of them of comparatively old patterns, | 


hibition on a space of about 2000 square yards, in 
the neighbourhood of the Dutch and Russian ex- 
hibits. The glass industry display covers but 
about 450 square yards. 

An area of about 4800 square yards has been set 
apart for the show made by the Belgian fire-arm 
industry. The town of Liége has been for about 
five centuries one of the principal centres for this 
class of manufacture, which occupies about 40,000 
people, who work in their homes, the method 
followed being practically similar to that which 
obtains in Switzerland for the manufacture of 
watches and musical boxes. Each operative has a 
speciality, and receives in their rough state the 
various gun parts, which he completes in his own 
home and returns to the manufacturer of finished 
rifles, 

Since the commencement of the last century zinc 
has formed one of the most flourishing industries of 
the Liége district ; and the Vieille Montagne Com- 


The Société Géne- 
ralé des Conduites d’Eau, Rue des Vennes, occu- 
pies a unique position in the manufacture of water 
and steam piping. Both these firms have largely 
supplied their specialities to the installation of the 


The Vennes Section of the Exhibition, which is 
the most interesting from our point of view, as 
stated in our former article,* is shown in the ground 
plan, Fig. 1, on the present page. It consists, as 
will be seen, of two main divisions, located to the 
west and to the east of the Northern Railway. 
The western building contains the main entrance, 
and access is had to it vid the Fétinne Bridge over 
the Ourthe, and the Fragnée Bridge over the 
Meuse; it is apportioned as follows :— 

On the left-hand side of the main entrance are 
the French industrial and commercial exhibits, 
covering a total area of about 18,500 square yards. 

On the right-hand side are located the exhibits 
of the following countries :— 


Germany, covering an area of 

about Pike ie ia .. 6000 square yards 
Japan, covering an area of about 2200 A 
Italy. - " a 1800 a 
England, covering an area of 

about on “te _ ... 1600 - 
United States, covering an area 

of about ... 1100 


China, covering an area of about 1000 * 

The central portion of both the Vennes buildings, 
opposite the entrance-hall, belongs to Belgium, and 
covers that country’s display of artistic bronze, 
decorative arts, jewellery, furniture, glassware, 
house decoration, woven goods, electricity, mining 
and metallurgy. 

Apart from the Machinery Hall, referred to in 
our former article, covering a total area of 35,300 
square yards, of which 22,400 square yards are 
occupied by Belgian machinery exhibits, the space 
in the eastern building is allotted as follows :— 


Russia, covering an area of about 


1730 square yards 
Austria - Hungary, covering an 


area of about ~ at . 1460 
Switzerland, covering an area of 

about 13 a aed ... 1200 - 
Sweden, covering an areaof about 1200 me 
Holland, i a 1050 96 
Luxemburg, covering an area of 

about we on ae ... 480 = 
Greece, covering an area of about 360 mn 
Bosnia, mi ” 9 360 .” 
Persia, ss me 360 ms 


The remainder contains the various industrial and 
commercial displays made by Belgium, the total 
area covered by these, including the central portion, 
in a line with the main entrance, being approxi- 
mately 38,000 square yards. 

The Belgian exhibits at the Vennes Section 
occupy, therefore, a total area of approximately 
60,000 square yards, or about as much as those of 
all the other nations put together. 

We give in Figs. 2 and 3, on page 630, a plan 
and a section of the machinery halls and railway 
material exhibits ; the boilers are shown in Fig. 2, 
which also indicates the underground and overhead 
steam-pipes, with junctions, valves, and separators, 
the feed-water conduits, with sluice-valves and 
supply-shafts, and the hot-water outlet pipes, with 
their junctions, 

Fig. 4 shows the arrangements which have been 
adopted for the water supply and the discharge of 
condensing water, to which we referred in our 
former article. Water from the River Ourthe, as 
we stated, is supplied gratis to the exhibitors. 
For delivering it to the engine-room at the Vennes 
Section, a new sewer, built by the town for the 
ultimate extension of the Liége sewerage system, 
has been utilised. The flow in the sewer is 2043 
cubic metres (72,000 cubic feet) per hour. A main 
conduit connected direct with the sewer, and which 
runs lengthwise in the machinery halls (Fig. 4), 
supplies the Belgian engines in operation in the 
engine-room ; a subsidiary conduit branched on 
the former supplies the engines of foreign manu- 
facture. Both conduits are made of concrete ; 
supply-shafts are cut at intervals over the conduits 
where required, to which the suctions of the various 
pumps are led. The flow in the conduits can be 
regulated at will by a sluice-valve fitted in the 
sewer, and the conduits can be isolated one from 
the other. The level of water is shown by a float 
placed in one of the supply-shafts. The whvle 
system is duplicated by discharge-piping, which 
collects the condensing water, the cooling water from 
the explosion motors and the boiler drainage, and de- 
livers it back to the sewer, as shown in Fig. 4, where 
it mixes with the cold water overflow. Rain-water 
is led down from the roofs to the water conduits 
through zinc pipes contained. in the lattice columns. 








Exhibition. 





* See page 512 ante. 
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THE IRON AND STEEL INSTITUTE. 


Iv our last issue we gave an account of the pre- 
liminary proceedings at the recent meeting of the 
Tron and Steel Institute, which was held last week, 
commencing on Thursday, May 11, and being con- 
tinued on Friday, the 12th inst. We now proceed 
with our report.* 


Continuous STEEL-MAKING PROCESS. 


As stated in our last issue, two papers were read 
on the morning of Thursday, the 11th inst., and 
these were discussed together. The first paper, by 
Mr. 8. Surzycki, of Czenstochowa, Poland, was on 
‘* The Continuous Steel Process in Fixed Furnaces.” 
This was read by Mr. Brough, the Secretary. The 
second paper was by Messrs. John H. Darby, of 
Brymbo, and George Hatton, of Brierley Hill, and 
was on ‘‘ Recent Developments of the Bertrand- 
Thiel Process in the Manufacture of Steel.” Both 
of these papers we print in full in our present issue, 
and we may therefore at once proceed to the discus- 
sion. 

The first speaker was Mr. B. Talbot, who said 
that in discussing the paper by Messrs. Darby and 
Hatton he could not but feel disappointed that the 
returns given were only from the Hoesch Works, in 
Germany, while the details were but very meagre, 
extending over a short period. The metal used 
there was said to be molten Thomas metal, and 
probably therefore came from the mixer ; it would 
be of the good quality invariably used in Germany 
for basic Bessemer practice. It would have been 
interesting to have had the analysis of this metal. 
He assumed that it would have about 0.5 silicon 
and 0.05 sulphur. In regard to the practice at 
Brymbo and at Round Oak, no details of working 
of heats were given at all. This was to be regretted, 
because at Round Oak they had no mixer yet in 
operation. The authors claimed that the Bertrand 
process could be worked as economically as any 
other. This statement was open to argument, for 
though he agreed that fast working meant reduction 
in the cost of conversion, there were other con- 
siderations which had to be taken into calculation. 
For instance, it was necessary to know how long 
the furnace would run without a stoppage for 
repairs, and also the cost of labour, because, as 
worked at Brymbo, three furnaces were employed 
to obtain one product ; therefore the fuel, labour, 
and repairs would, of necessity, be very heavy. An 
output of 800 to 1000 tons per week was not much 
for three furnaces. Again, the outlay on plant for 
such an output would be heavy, as a large tilting- 
furnace and two fixed furnaces were required 
for one product. It was stated that the mixer was 
no part of the Bertrand-Thiel process, and with this 
the speaker agreed; but he would go further and say 
that a basic-lined tipping regenerative furnace, which 
was used to refine molten pig iron and take out more 
than 50 per cent. of its impurities, also working 
continuously with basic additions, was no part of 
the Bertrand-Thiel process, but was a continuous 
method of refining, with which the speaker’s name 
was connected. 

It would be noticed that a good quality of. pig 
metal was charged into the mixer, this metal con- 
taining low silicon and low sulphur, the total metal- 
loids being 8.75 per cent. When transferred from 
the tilting-furnace, the metal contained 4 per 
cent. of the meta!loids, and these were removed 
in the finishing-furnace. When the metal was 
treated in this way, it was not transferred to a third 
furnace ; and he could not help asking why such a 
good quality of liquid pig iron should be trans- 
ferred at all, seeing that it was stated that the tilt- 
ing-furnace had a temperatare of 1545 deg. Cent., 
compared with a temperature in the finishing-fur- 
nace of 1720 deg. Cent., a difference of 175 deg. 
Cent. only ; this, at such temperatures, was not 
considerable. He would ask, Why not lift the tem- 
= of the tilting-furnace 175 deg., and finish ? 

t appeared, both from a practical and theoretical 
standpoint, that it would be more advantageous to 
finish the steel in one vessel rather than transfer it 
to another at practically the same temperature. 

In connection with the output obtained when 


* In our notice of the earlier part of the meeting, 
published last week (see page 611 ante), when dealing 
with the Carnegie Research Scholarships we said :—‘‘ The 
researches carried out by Mr. Boynton and Mr. Robertson 
Wright were stated to be of great merit.” For these 
names should be substituted those of Mr. J. C. Gardner 


and Mr. F rs. The mistake arose through an error 


in the report read by the Secretary. 





the tilting-furnace did the bulk of the refining, 
it was stated that two 20-ton furnaces were sup- 
plied with liquid refined metal, and these two 
furnaces worked 25 per cent. scrap, the product 
from them being forty-two 20-ton charges, amount- 
ing to 840 tons. This left only 630 tons of 
metal refined in this large tilting-furnace, and if 
this were working at 1545 deg. Cent., and if 
it were all the work the furnace did in a 
week, there was an explanation why it was in- 
jurious to the lining. If, on the other hand, the 
metal had been boiled down, and an active re- 
action generated, the heat would have been ab- 
sorbed by the bath, rather than by the refractory 
parts of the furnace. If, however, the authors 
desired to transfer to a second furnace, he would 
again suggest to Mr. Darby what he had already 
advised—that there should be two tap-holes to the 
finishing-furnace. This was borne out by Mr. 
Surzycki’s work, as doubtless the surface area of 
the 20-ton furnace was at least 208 ft.—the surface 
with which Mr. Surzycki worked, and with which 
he obtained 40 to 45 tons. No doubt if about 
20 tons were tapped, leaving, say, 25 tons behind, 
840 tons would be obtained from this one furnace 
in a week. This had taken two furnaces to 
make when emptying the furnace each time. 

Mr. Talbot went on to say that he had poured 
20 tons of liquid refined metal into a bath of 40 tons 
of soft steel, and this 20 tons was tapped out of the 
furnace in a little over one hour. Under these con- 
ditions the cost of one of these secondary furnaces 
would be entirely saved ; and, moreover, the 25 per 
cent. scrap which was presumed to be charged on 
the bottom of the secondary furnaces, as a means of 
——— the hearth, would also be saved from 

eing oxidised and wasted, as it could be charged 
into the finished-steel bath, or into the high-carbon 
bath of the tilting-furnace. Putting this, however, 
on one side, if that metal were not transferred— 
and it did not seem necessary to transfer it when 
working pig-iron of the analysis given—and if the 
tilting furnaces held, say, 120 tons or more, it 
would be possible to get a bigger output of finished 
steel from this one furnace without any trans- 
ference at all. Another int to which he 
referred as being mentioned was the question 
of the composition of the slag. It was clear 
that in both cases given only a partial analysis 
was supplied, and only 19 per cent. of lime 
was shown. It was obviously necessary to know 
what the other bases were, especially the magnesia. 
Again, in estimating the value of the slag, the 
average weight per ton of steel obtained was also 
of importance. It would be further noticed that 
when the tilting-furnace was refining, there still 
remained 0.9 per cent. of phosphorus to be removed 
in the finishing-furnace. It would be interesting 
to know what the analysis of the slag was, and the 
weight obtained from the secondary furnace. 

Mr. Springorum was the next speaker. He 
said that he naturally took an interest in the 
papers, as he was the manager of the first works 
in Germany that took up the Bertrand-Thiel pro- 
cess. They used a material containing 0.8 per 
cent. of phosphorus, 0.5 per cent. of silicon, and 
1.2 per cent. of manganese, and were able to use a 
furnace-lining taking 240 charges. The phosphoric 
acid in the slag was 18 to 28 per cent. They were 
quite satisfied with the results, the quality of the 
steel being as good as the best. They could work to 
0.016 per cent. of phosphorus for soft steel, and 
0.020 to 0.025 per cent. for hard steel. The results 
were quite satisfactory, and it was to be hoped that 
the process would be adopted elsewhere. 

Mr. J. E. Stead pointed out that in the paper 
by Messrs. Darby and Hatton a typical analysis of 
primary slag was given when using phosphoric 
iron. The items, it would be noticed, did not add 
up to a total of 100, and this would indicate that 
there was a large quantity of magnesia, manganese, 
phosphoric oxide, or other base ; it would be satis- 
factory to have a full analysis of this slag. It 
would appear by the paper that the Bertrand-Thiel 
process was satisfactory, for it was stated to give 
as good results as more expensive processes. 

r. F. W. Paul said that when he was with the 
Steel Company of Scotland in 1888, he submitted a 
proposal to accelerate the process of open-hearth 
steel-making by an arrangement of a preliminary 
basic-lined furnace for the purpose of reducing the 
content of carbon and silicon. At that time the 
West of Scotland was wedded to the acid process 
of steel-making, and it was therefore not surprising 
that the speaker's proposals were unfavourably 








received. He considered Mr. Surzycki’s payer 
on the Talbot continuous process in fixed oye). 
hearth furnaces to be the best open-hearth wort: ; 
fixed furnaces that had been brought to the notice 
of the Institute, and it was gratifying to know 
that the author did not hesitate to give crodit 
to the Talbot process for this fine achievement, 
The speaker would be glad of an explanation 
of the statement in the paper that the principle 
of the Talbot process was supposed to be restricted 
to a fixed furnace of not less than 25 tons. Why, 
he would ask, was the process not equally well 
applicable to the 10-ton furnace? A special feature 
of the first paper read rested in the possibility of 
being able to use the ordinary fixed open-hearth 
Siemens furnace, in conjunction with the Talbot 
process, by arranging two tapping-holes at different 
levels. It might be of interest to members to know 
that the author had an English patent of 1902, in 
which there were set out claims under two heads. 
The first claim was, two tapping-holes at different 
levels ; the second claim was, the provision of a 
single discharge-trough, which might be divided 
into branches at the tapping-holes. The first claim 
of two tapping-holes would, no doubt, appear to 
most steel-makers in this country as a very strange 
one to set up in 1902, as it was patented many 
years ago, With regard to the second claim, the 
design of two separate troughs not in any way con- 
nected would be preferable to a single discharge- 
trough provided with branches extending to each 
tapping-hole. Whilst, therefore, the speaker desired 
to express his fullest appreciation of the author's 
splendid output from the 25-ton fixed furnace 
having a continuous campaign of over 700 charges, 
with an output of 500 tons of ingots per week, he 
thought there were a number of steel-makers who 
would appreciate the difference between the merits 
of an English process and a Russian bifurcated 
furnace-trough. He would not take up the time 
of the meeting in dealing with the remarks as 
to additions of ferro- manganese to the ladle, 
beyond saying that such a practice was invariable 
in this country, and was first adopted thirty years 
ago. 

_— to the second paper, by Messrs. Darby 
and Hatton, he would ask the authors to supple- 
ment the information given with such details as 
would enable readers to arrive at a definite opinion 
regarding the success which the Bertrand-Thiel 
process had ettained in this country. Apart from 
the returns given as to German practice, the only 
information on English work was contained in a 
paragraph wherein it was stated that seven charges 

er day had been obtained during a week’s working. 

t was also stated in the paper that, counting the 
mixer as a primary furnace, three furnaces were 
engaged, the two secondary furnaces charged 25 per 
cent. scrap, working up the output of the mixer 
with forty-two 20-ton charges between three fur- 
naces, or fourteen charges per week per furnace. 
This, he believed, would be 840 tons of ingots per 
week. If the authors would state the length of 
campaign of the furnace and the weekly make of 
ingots during that time, he felt sure that many 
present would much appreciate such supplementary 
information. An analysis of slags was given in 
the paper, and he would ask the authors to say 
of what the remaining 35 per cent., not accounted 
for, was composed ; that might help, in a measure, 
to explain why so feebly basic a slag was 80 
effective. Speaking of the authors’ suggestion of 
counting the mixer as a primary furnace, Mr. Paul 
pointed out that this would lead to a consideration 
of the advisability of clearly defining the term 
‘‘mixer.” He took it that the mixer was an appa- 
ratus to give an average composition of pig iron, 
and it was necessary to compare the working of 
such an apparaus at comparatively low temperature 
in regard to steel-melting, and the working in the 
manner described by the authors—that was to say, 
at atemperature of only 175 deg. Cent. less than 
the temperature of the steel-finishing furnace. wat 
would be noticed that the pig iron contained 5.759 
per cent. of carbon and metalloids, whereas the 
metal when transferred to a secondary furnace only 
contained 4.01 per cent. of carbon and metalloids ; 
there was a purification or elimination of 54 per cent. 
This was in reality a conversion of the pig iron )nto 
steel ; and, therefore, the authors’ description of r 
as a large tipping gas-heated furnace conveye¢ 
a more correct idea of its functions than the term 


‘« mixer.” The authors also pointed out that there 
was only a difference of 105 deg. Cent. betwe: r = 
Ix 


veer avs = 
preliminary tilting-furnace and the seconcar) 
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furnace; Mr. Paul was, therefore, at a loss to| fact that the furnace was not emptied. Here the 


understand why the further necessary refining was | action took place outside the furnace. It was 
not continued in the same tilting furnace as was | difficult to understand that the fact of some of the 
done in the case uf the Talbot process, or why it | metal being left in the furnace gave an increased 
was not finished outright in the fixed furnace, as| yield up to 104 per cent. 
was done by Mr. Surzycki. Such a process would; Professor Thomas Turner asked for an explana- 
dispense with the increased cost of transferring to | tion of the way in which the two tapping-holes were 
scondary furnaces, involving the increased labour- | used. 
cost of three sets of men, increased fuel consump-| Mr. Hewlett pointed out that differences in 
tion, and the upkeep of three furnaces instead of | practice depended on different classes of pig being 
one. . |adapted to processes used. The Talbot process 
In the description of the Talbot continuous steel | might have merits with one kind of iron, whilst 
process read at the May meeting in 1903, particulars the Bertrand-Thiel would be appropriate to work- 
were given as to the respective sizes of different | ing with a less pure iron. It was largely a case of 
furnaces. This appeared to him to be a very good cleaning the slag. 
way to compare the respective efficiencies of fur- | Mr. Harrison asked if there had been any trouble 
naces. By making a similar comparison with the | in keeping the second tapping-hole clear, and Mr. 
information contained in the present papers, the | Springorum said that the slag was got rid of by 
following results, which the speaker placed on | tilting the ladle and pouring it off. 
the blackboard, would be obtained. Assuming} The President remarked that a point which had 
that the preliminary tilting-furnace contained an | not been brought out in the discussion, but which 
area of 400 square feet, and that the two secondary | was of great importance, was that in Messrs. Darby 
furnaces were as small as that described by Mr. | and Hatton’s paper they had given the temperatures 
Surzycki—viz., 200 square feet—there would be of the furnace. This was a great advance on former 
obtained a total of 800 square feet, producing 840! practice, when temperatures were estimated. 
tons of ingots per week. On this assumption the! Mr. Hatton, in reply to the discussion, said that 
speaker gave the following figures :— he regretted he was not able to hear distinctly what 
Mr. Talbot had said. He thought, however, that 
some complaint was made as to details of the 











7 aon a is. analysis of the iron not being given. The analysis 

, Week.  |SquareFoot. which was given in the paper was an average com- 

a acne parison, but, as a matter of actual practice, they 
7 7+ > “s , had worked with great variation in the composition 
a 400 700 17 of the metal used. Mr. Talbot had asked why such 
Pencoyd +4 650 2.2 a good quality of metal was transferred to the secon- 
a ea ora = o. dary furnace. The answer was, in order to geta com- 
Jones and Laughlin 600 1600 2.6 position which could not be obtained by any other 


process without transference. Another advantage 
was the high quality of the slag obtained in the 
primary furnace, there being 25 to 28 per cent. of 
phosphoric acid. Mr. Paul had calculated the area 
of the Brymbo furnace ; he (the speaker) had not 
checked these calculations, but, in any case, Mr. 
Hewlett had pointed out, by his remarks, the reason 
why the differences referred to in Mr. Paul’s compari- 
son existed ; the explanation rested in the analysis of 
theiron. The metal used in the American furnaces 
contained 0.4 per cent. of phosphorus. At Brymbo 
the pig had from 2} to 3 per cent. At Froding- 
ham the phosphorus in the pig was, according to 
the statement of another member, 2} per cent. At 
the Round Oak furnaces they had obtained up to 
714 tons a week with 21 tons per heat. At Brymbo 
they had not a mixer yet, but in a few weeks they 
expected to get one installed, and then there would 
be more rapid working. 

Mr. Darby, in reply on his part, said that he 
had endeavoured to describe two methods of work- 
ing. One was the original Bertrand-Thiel process ; 
the mixer that had been brought in should not be 
called a furnace. The second process was intro- 


Mr. Paul then proceeded to give a comparison 
of the respective outputs in the two papers under 
discussion. He pointed out that, as Mr. Surzycki 
produced 500 tons in a furnace of 208 square feet, 
the output of the plant referred to by Messrs. 
Darby and Hatton ought to be 2016 tons per week 
instead of 840 tons per week. This was based on 
the fact of the large gas-heated tipping-furnace and 
the two secondary furnaces being the present 
English practice. Taking into consideration the 
foregoing remarks, and speaking without the re- 
spective detailed working cost of large tipping gas- 
heated furnaces and the two secondary furnaces, 
it would be difficult to pass unchallenged the state- 
ment that ‘‘the Bertrand-Thiel process may claim 
to be operated as economically as any other known 
method of converting pig metal into steel.” 

Mr. Harbord pointed out that in considering the 
question of output, and comparing one process with 
another, it was very important to be sure that one 
was starting with similar irons, especially as regards 
silicon content, and the condition of the carbon, 





whether combined or graphitic. The results of |duced as an experiment ; but perhaps it was not 
German practice of Bertrand-Thiel could, as regards |the best way to work, and it was found that 
phosphorus percentage, be compared with Surzycki|the mixer did not give the product desired. At 
practice; but in the former, if, as appeared probable, | Brymbo they obtained 840 tons a week with 
the metal were passed through a mixer, it would be | phosphoric pig. It had been objected that he 
very regular, and the carbon would be combined ;|did not give the results of English working; but 
whereas in Surzycki’s practice metal was taken direct | the reason he had brought forward German results 
from the blast-furnace and contained large quan- | was that the works in Germany were best equipped, 


tities of graphitic carbon, which Mr. Surzycki him- 
self found retarded the work of the furnace. | 
What was really wanted was to get iron with com- 
bined carbon, so that when brought into contact 
with oxides it would be ready to go on the boil, 
exactly the same as in the Bessemer process ; the 
boil did not take place until carbon was first con- 
verted into combined carbon, 

Mr. 'T. Twynham said that since the furnaces | 
referre| to in Mr. Surzycki’s paper had been at 
work in Poland 483 tons per week had been 


and gave the most satisfactory output. 

Mr. Twynham, on being called upon by the Presi- 
dent to give some further particulars in regard to 
Mr. Surzycki’s paper, said, in reply to Mr. Ains- 
worth, that there was with the Polish working a 
very distinct reaction, identical in every respect 
with ordinary Talbot reaction, which was quite 
strong, so much so that the men had to be most 
careful in the operation of pouring the metal into 
the furnace. The lower tap-hole was simply for 
the purpose of emptying the furnace at the end of 


— d. He had been present when this output had the week or fortnight, as the case might b¢. He 
een «yiained. The process was started in a 10-ton had been informed that there had been no trouble 
furna ve, but this was ‘found too small, and the! in keeping this tap-hole clear. 


Mr. Talbot asked to make some addition to his 
former remarks. At Frodingham, with 2} per 


~ of lurnace was therefore increased. Messrs. | 
arby and Hatton had stated that the two secon- 


dary irnaces charged with 25 per cent. scrap, | cent. of phosphorus, they obtained 19 to 20 per 
soni up the output of the mixer with forty-two cent. phosphoric acid in-the slag, and they could 
20 ton. ‘arges between three furnaces, gave four-| work with 2} per cent. of phosphorus as well as 
teen charges per week per furnace; it should be | with 14 per cent. of phosphorus; the only thing 
Femein cred, however, that one furnace was en-| necessary was to keep the slag right. The tilting- 
g4ged «s 4 primary furnace. furnace was used because it was more handy, and 


og \insworth said that it had been intimated | 


with th. 
be the « 


i he advised the use of a tilting-furnace for this 
process described was the Talbot process | purpose when starting a new plant ; but his process 
fixed furnace, but he did not find this to | 


ase, the resemblance consisting only in the lin places where they already existed, 





could be perfectly well worked in fixed furnaces|the tenacity increasing from 34 to 59 tons. 


At this point the meeting adjourned until the 
following day. 


Errect or Ligurp-Arn TEMPERATURES ON TRON 
AND Its ALLOYs. 


On the second day of the meeting (Friday, the 
12th inst.), on members assembling, the chair was 
first taken by Mr. R. A. Hadfield, the President, 
who was succeeded by Mr. E. Windsor Richards 
while Mr. Hadfield proceeded to read his paper on 
‘*Experiments Relating to the Effect on Mechanical 
and other Properties of [ron and its Alloys Produced 
by Liquid-Air Temperatures.” This was a long and 
extremely valuable contribution, incorporating the 
results of many investigations and much hard work. 
We give a somewhat extended abstract here, but 
hope to deal with the paper at greater length at a 
future period. 

The author commenced by saying that as many 
iron alloys had shown anomalous results in their 
physical behaviour at ordinary temperatures, it 
became advisable to ascertain the exact effect of 
very low temperatures upon such bodies, and, 
accordingly, he carried out a series of tests on stan- 
dard iron and on iron alloyed with other elements, 
the specimens being selected from a large collection 
made by the author. In the course of the inquiry 
some 500 specimens were examined. The bars 
experimented upon were finished to 0,180 in. in 
diameter, and were 2 in. long in the parallel part 
and 3.20 in. over all. The bars were tested whilst 
immersed in liquid air giving a temperature of 
— 182 deg. Cent. 

The first specimen of iron examined was Swedish 
charcoal iron, this material in its composition most 
nearly approaching that of pure iron. The analysis 
gave C 0.045, Si 0.07, S 0.005, P 0.004, Mn trace, 
Fe 99.82 per cent. This iron, after careful anneal- 
ing, gave 20 tons per square inch tenacity, and 
20 per cent. elongation at normal temperature ; 
after cooling in liquid air the tenacity rose to 
38 tons, with substantially no elongation. Another 
specimen, after being quenched at 950 deg. Cent, 
and again at 600 deg. Cent. in water, showed 
similar results in liquid air. Two other specimens 
in the unannealed condition, and one after special 
heat treatinent, showed similar properties, Speci- 
mens inimersed in liquid air, and allowed to return 
to the normal temperature before testing, had 
almost exactly the same tenacity and elongation as 
before cooling, thus showing that the brittleness 
was entirely a function of temperature. 

The iron-carbon alloys were of special interest. 
The specimens first dealt with were those in which 
manganese was absent, or present in only very 
small quantities. A specimen with C 0.14, Si 0.08, 
Mn 0.07, Al 0.144 per cent., annealed, represented 
very mild steel; it enabled a comparison to be 
drawn between the Swedish charcoal iron previ- 
ously described and soft steel. In the case of this 
specimen the tenacity was nearly trebled, but it 
was apparently more ductile at the liquid-air tem- 
perature than Swedish charcoal iron. A specimen 
containing C 0.78 per cent. showed a considerable 
rise in tenacity in liquid air, the ductility being re- 
duced to practically nil. A specimen of the same 
material was also submitted to the liquid-air tem- 
perature, and allowed to return to normal tempera- 
ture before testing ; it showed a similar result to 
the original specimen not so treated. It might 
therefore be said that the effect produced by liquid 
air was of a physical and temporary character. 

Having dealt with the iron-carbon alloys, the 
various other alloys were considered. Specimens 
were tested representing alloys of iron with silicon, 
aluminium, tungsten, chromium, and copper respec- 
tively ; but the results did not call for any special 
comment, the usual increase in tenacity and fall in 
ductility being noticeable at low temperature. 

The iron and nickel series was next dealt with. 
Details of a specimen (No. 45) containing C 0.26, 
Ni 0.58 per cent. were given. Although the liquid 
air doubled the tenacity, probably owing to the 
lower carbon and the presence of nickel the elon- 
gation was not reduced to the extent noticed in 
previous specimens. This gave material proof 
that the brittleness of iron at low temperatures 
could be modified by another element, provided 
the carbon was not present in any considerable 
percentage. In another specimen (No. 46), with 
C 0.14, Ni 1.92 per cent., the nickel appeared ta 
vigorously assert itself, as the ductility at —i82 
deg. Cent. only decreased from 20 to 12 per cent., 
In 
specimens having © 0,19, Ni 3.82 per cent. and 
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C 0.18, Ni 11.39 pér cent. the remarkable effect of 
nickel was noticeable, as, whilst the tenacity rose 
considerably in both cases, the ductility remained 
practically unaltered. 

The iron and manganese series formed an im- 
portant class. The peculiar alloy known an ‘‘ man- 
yanese steel” was non-magnetic, and it was possible 
to produce similar alloys of iron and manganese 
even when the former element was present in as 
high a proportion as 87 to 88 percent. Excellent 
results as regards physical properties could be 
obtained upon exceeding 1} per cent. and up to 


2} per cent., provided the carbon was low. 

From about 3 to 7 per cent. the material 

was coinparatively brittle, even with low carbon. 

_— exceeding 7 per cent. the material known as 
ra 


_manganese steel was formed, and continued 
up to 17 or 18 per cent. Manganese steel proper 
was the alloy containing from 11 to 15 per cent. of 
garage with carbon varying from 0.80 to 1.40 

er cent. 
12.64 per cent.), representing a normal ‘‘ Had- 
field’s * Era’ manganese steel,” was examined. At 
norma! temperature this gave 56 tons tenacity, with 
the high elongation of 30 per cent., and after im- 
Mersion in liquid air it showed a slight rise in tena- 






An interesting specimen (C 1.23, Mn| 
| find that a specimen of steel, which only a few | This was the first specimen met with in which the 





city, the elongation, however, falling to 24 per |and silicon, manganese and chromium, manganese 
cent., the low temperature thus entirely detoughen- | and silicon, chromium and aluminium, chromium 
ing the material. This result was somewhat un- | silicon, chromium copper, and chromium and tung- 
expected, as it might have been anticipated that|sten ; but the results did not call for any special 
the great ductility at normal temperature would not | comment, in all cases the specimens behaving in the 
have been interfered with to any great extent at | normal manner—i.e., showing increase in tenacity 
the low temperature. In the ordinary treatment and decrease in ductility in liquid air. 
of manganese steel for toughening, thesudden drop! In the class of iron nickel and manganese alloys 
in temperature was about 1000 deg. Cent., and in a number of specially interesting results were ob- 
the liquid air only 200 deg. Cent. A repetition tained. There was an important alloy, C 0.60, Mn 
test gave a similar result, the tenacity at normal | 5.04, Ni 14.55 per cent., including two elements, 
temperature being 65 tons, with 40 percent. elonga- | which, if added separately in the same proportions 
tion ; while at — 1&2 deg. Cent. the ductilitydropped |to iron, would cause extreme brittleness. Most 
to nil, the tenacity remaining the same—viz., 64 | singular to say, the double combination would 
tons. Similar specimens of this steel covled down, | confer extraordinary toughness. This was probably 
aud allowed to return to normal temperature again, |the most ductile form of iron alloy known, in 
exhibited the usual extraordinary toughness of the | several cases an elongation of no less than 75 per 
material, thus showing that the detoughening or | cent. having been obtained at normal temperature. 
embrittling action was only temporary, as with the |The first specimen under liquid-air treatment 
Swedish charcoal iron and ordinary steel specimens. | dropped in elongation from 70 to 25 per cent., the 
‘‘It is certainly curious,” the author said, ‘‘to| remaining ductility, however, being very great. 





moments before would break in the easiest manner, | ductility remained comparatively high. A further 
could again be bent double.” test carried out on the same steel showed a similar 

Tests were carried out in liquid air on specimens | result. It might be mentioned that the magnetic 
representing alloys of iron, respectively, with nickel | qualities of the specimen remained unchanged at 
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-- 182 deg. Cent. The alloy C 0.60, Mn 5.04, Ni| 
14.55 per cent. might be termed almost non-mag- | 
netic, though not so much so as manganese steel. | 
It was much more sensitive to magnetic changes by 
temperature, though to an ordinary magnetic test 
it appeared inert. 

The next specimen—C 1.00, Mn 6.05, Ni 17.91 
per cent.—showed a further increase in nickel per- 
centage, and this was clearly the factor in prevent- 
ing loss of ductility at - 182 deg. Cent., the duc- 
tility only decreasing from 57 to 42 per cent. 
Another specimen taken—C 1.18, Mn 6.05, Ni 
24.30 per cent.—showed a still further increase 
in percentage of nickel. For the first time in 
this series of tests a specimen was met with in 
which there was an actual rise in ductility at — 182 
deg. Cent. The tenacity rose from 51 to 84 tons, 
and the ductility from 60 to 67 per cent. This 
was remarkable. It was curious that the consi- 
derable percentage of manganese did not interfere | 
with the toughening of the iron, of which there 
was 68 per cent. In any case it could not be 
claimed that manganese conferred this, as a similar | 
percentage of manganese in an iron alloy contain- | 
ing no nickel showed remarkable brittleness both 
at normal and low temperature. Nor did an iron 
alloy containing a similar high percentage of nickel | 
and no manganese show much ductility. In face | 
of these apparent anomalies it-was difficult to offer 
a satisfactory explanation of the remarkable effects | 
noticed. A repetition of the test showed even | 
more remarkable results, the ductility rising from 42 | 
to 57 per cent. The liquid-air experiments on this | 
series (iron, nickel, manganese) brought out, in a 
much clearer manner than any other tests had yet 
done, the remarkable toughness and ductility of 
the iron alloys containing 6 per cent. Mn and 14 
to 24 per cent. nickel. They showed that an extra- 
ordinary molecular combination had been produced. 
In other words, the author said, these particular 
iron alloys had almost non-magnetic properties, 
they possessed the highest electrical resistance of 
any known alloy, and also represented the most 
ductile iron alloy yet known. 

The general conclusions deduced by the author 
from these remarkable experiments were that, as 
regarded iron and iron alloys, it was clear, with 
certain exceptions, that the effect of low tempera- 
ture was to increase in a remarkable degree maxi- 
mum tensile stress, and to reduce ductility to prac- 
tically nothing. These changes took place to the 
same extent, and in the softest wrought iron, as 
represented by the specimens of Swedish charcoal 
iron, L.S.S. (the famous Swedish melting iron), and 
also English wrought iron, and in carbon-steel 
samples from 0.10 to 0.20 per cent. to the high per- 
centages, such as 1.25 or 1.50 per cent. It was | 
curious that the absence or presence of carbon in | 
ordinary carbon steel, in which other special ele- | 
ments were not present, seemed to have but little | 
influence. That there was:no error in this state- | 
ment was proved, independently of the tensile tests, | 
by the fact that several bars of the Swedish char- | 
coal iron and mild steel specimens were submitted 
to the low temperature test, and tested by hammer 
immediately after being immersed. In all cases 
they exhibited great brittleness, breaking off in- 
stantly upon being struck. Further contirmation 
was obtained by the Brinell hardness ball test, 
under which test the hardness number of the 
Swedish charcoal iron increased at — 182 deg. Cent. 
from 90 to 266, or about equal to the hardness of 
0.80 per cent. carbon steel at normal temperature. 
This almost seemed incredible when it was remem- 
bered that the Swedish charcoal iron showed by 
analysis 99.88 per cent. of iron, and had only 20 to 
22 tons tenacity, with 25.30 per cent. elongation. 

The importance of the discovery of the toughen- 
ing effect of nickel upon iron at low temperatures 
would be seen when it was understood that whilst 
it had been well known that nickel in certain per- 
centages produced important improvements in the 
qualities and properties of iron and steel alloys, no 
microscopical or chemical research work had proved 
why this came about. It seemed clear that the 
experiments set forth in the paper went a long way 
towards offering a satisfactory explanation. They 
proved that the purest iron, as represented by the 
Swedish charcoal iron (containing 99.82 per cent. 
iron), became brittle to an extraordinary degree 
under the influence of low temperatures, whereas 
nickel itself, tested under the same conditions, had | 
improved rather than deteriorated, not only in| 
tenacity, which iron also did, but in ductility, in | 
which latter quality iron entirely broke down. If 





'make steel brittle. 


nickel, therefore, were present in an iron alloy con- 
taining but little carbon, or comparatively low in 
that element, it acted as a preventive of brittle- 
ness, or was a very considerable modifier of that 
objectionable quality. At ordinary temperatures 
the toughness or ductility of nickel was no greater 
than that of iron. Fer example, in comparative 
tensile tests made on nickel and pure iron the 
ductility of iron was greater. 

Iron to a greater or less degree, at any rate in 
manufacturing operations, always seemed to be 
endeavouring to wander out of the ‘‘paths” of 
ductility and toughness, and would assume its 
apparently brittle nature on the slightest provoca- 
tion. It would appear, therefore, that iron, a 
cheap and convenient metal itself, was permeated 
by some element that would mask or modify its 
properties. Until recently carbon was the only 
element known to modify the properties of iron ; 
but, as would be seen, this element, where great 
toughness was required, only helped to make 
matters worse. Fortunately for iron, however, its 
close companion, nickel, acted as a preventive in 
keeping it from wandering out of the narrow road 
of metallurgical rectitude—toughness, or ductility. 
Why this should be so could not be explained. 
Iron wasacrystalline metal, whereas nickel appears 
to be much more amorphous; it was possible, 
therefore, that nickel tended to prevent iron 
cerystallising. This action of nickel was remarkable 
in certain of the alloy specimens, e.g., an alloy 
of iron, with carbon 1.18 per cent., nickel 
24.30 per cent., and manganese 6.05 per cent. 
Here the ductility was extraordinary, not only 
at normal, but at low temperatures, probably 
the highest known for any iron alloys and cer- 
tainly for an alloy having such tenacity as 85 tons 
per square inch. There was still present in this 
alloy 68 per cent. of iron, yet the tendency of the 
latter metal to become brittle was not only entirely 
checked at the low temperature, but the elonga; 
tion, already so great, was considerably increased— 
viz., from 60 to 674 per cent. There was also an 
increase of tenacity in both cases—viz., a rise from 
10 to 38 per cent. Thus the nickel present caused 
the bar under high tension, and at —182 deg. 
Cent., to remain far more ductile than the very 
best ductile iron of one-third the tenacity. 
Although the action of nickel had been specially 
referred to, it should .not be overlooked that in this 
alloy there was also present 6 per cent. of manganese, 
which in its ordinary combination with iron, with 
no nickel present, would confer intense brittleness 
upon the iron and render it more brittle than if not 
present. This treble combination of nickel, man- 
ganese, and iron appeared to reverse all the known 
laws of iron alloys. 

The discussion on this paper was opened by Mr. 
J. E. Stead, who said the Institute was very much 
indebted to Mr. Hadfield for the extremely valuable 
contribution to science which his paper constituted. 
Mr. Hadfield always brought forth new facts, and 
the paper then before the meeting was a striking 


}example of information of a novel and valuable 
| description. 


Mr. Hadfield had stated in his paper 
that it was very remarkable that cooling would 
It was well known, however, 
that heating made metal soft, and therefore it 
would naturally be concluded that as metal was 
cooled down it would become harder and harder. 
When metal, or any substance, was heated or 
cooled, it would expand or contract; if heated, 
therefore, the ultimate particles would occupy 
more space. When the metal was cooled the 
particles would come closer together, and there 
would be greater attraction or cohesion, the con- 
dition becoming more and more strengthened. It 
would therefore be concluded that at absolute zero 
temperature the particles would be held strongly 
together by cohesive force. If the metal were 
brought down to absolute zero, absolutely brittle 
material would, in all cases, be expected, because the 
particles would be absolutely close together. Where 
Mr. Hadfield’s experiments were most interesting 
was that with certain alloys this condition did not 
follow. In these nickel-manganese-carbon alloys 
there was a material that was quite ductile at a low 
temperature. Another point the author had re- 
ferred to was the effect of copper. Mr. Richard- 
son would tell them that no difficulty had been 
experienced in making large ingots, perfectly 
homogeneous, with as much as 2 per cent. of copper. 
There was no difficulty in alloying iron with copper 
to that extent, but the danger that existed, as Mr. 
Hadfield had pointed out, was of producing a metal 





that would be red-short. The reason of that \ 
that the copper reduced the melting point of ¢! 
alloy, and when copper was present it was nec 
sary to heat at a slightly lower temperature in or« 
to make the material work well, as cuprous i: 
was more liable to disintegration in the forgin.; 
— It was interesting to notice that coppe: 
iad a similar effect to that produced by nickel i, 


‘|}making the material less brittle at low temper: 


tures ; that point might be of value, and metalluy- 
gists were indebted to Mr. Hadfield for haying 
drawn attention to it. Cuprous steel was mor 
subject to burning, but there was no difficulty in 
using it if care was taken in heating. 

Professor Barrett would have been glad to hay: 
had more time to consider the extremely valuable 
researches set forth in the paper before speaking 
on the subject. He would like first to congratulate 
Mr. Hadfield on his laborious, valuable, and costly 
research. The results added enormously to the 
knowledge on this important group of alloys which 
Mr. Hadfield had given to the world. One thing 
he was sure would be obvious to all—if more of our 
great manufacturers were imbued with the scientific 
spirit which animated Mr. Hadfield, British indus- 
tries would rapidly advance, and we should be 
better able to compete with our German neigh- 
bours, who took full advantage of the application 
of science to their varied industrial pursuits. In 
looking over the records given in the paper, the 
conviction arose that iron was, as Mr. Hadfield had 
intimated, an extremely sensitive element. The 
profound effect produced by the addition of an 
extremely small percentage of a disturbing ele- 
ment, especially carbon and manganese, was 
plainly brought out again and again in the different 
results tabulated. Turning to the diagrams in 
which tests for iron- nickel alloys were given of 
specimens tested at: normal temperatures, and of 
that at -—182 deg. Cent. (the temperature of 
liquid air), it would be seen that the curve rose 
to the maximum stress endured by the iron ; 
then there was a sudden drop, and after that 
an equally sudden rise again. The obvious 
explanation of the drop was that in the case of one 
alloy the amount of carbon present rose from 0.2 
per cent. to nearly 1 per cent., and that entirely 
altered the character of the alloy. In another dia- 
gram, which dealt with iron-manganese alloys, the 
presence of an additional quantity of carbon was 
seen to have a similar effect. This was what the 
speaker invariably found when making correspond- 
ing tests on the electrical and magnetic properties 
of these alloys. 

In order to ascertain the effect of a gradual 
increment in any particular element added to the 
iron, it was necessary to have, as far as pos- 
sible, a series of tenacity, electrical, and thermv- 
conductivity or magnetic permeability tests, and 
the alloys must be free from impurities or disturb- 
ing elements. The great achievement of Mr. Had 
field had been to obtain a series of iron alloys 
purer and freer from disturbing elements than had 
hitherto been subjected to tests. In spite of this, 
disturbing elements were present to some extent, 
and the true curve would never be obtained until 
these disturbing factors were eliminated. The 
speaker thought the better plan would be to 
abandon those alloys in which the disturbing ele- 
ment was uncertain, and to confine attention to 
those in which it was uniform. He concluded it 
was extremely difficult in actual manufacture to 
obtain a uniform series of alloys with a gradual 
increase in one particular element. He would 
suggest that an electrical furnace might be used for 
this purpose. Dr. Benedicks, of Gysinge, had, he 
understood, succeeded in securing a series of alloys 
free from these disturbing elements. He hoped, 
therefore, it would be possible in the future to obtain 
a set of alloys where there would be a definite incre- 
ment in the particular element, and which could, 
therefore, be studied without intruding disturb- 
ances. It was curious to notice how closely alike 
were the different physical properties as shown by 
the tests. If the electrical conductivity of one of 
these alloys were taken, it was almost possible to 
determine the content of carbon ; and if the elec- 
trical conductivity were obtained, the thermo-con- 
ductivity would be known: the two went hand in- 
hand. a 

The speaker next referred to one of the a!) ys 
which Mr. Hadfield had tested. This he descri'e 
as one of the most remarkable ever given to [le 
world : the carbon was 1.18 ; the manganese, ).' 
and the nickel, 24.3. This was the only subst 
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amongst the alloys mentioned that showed extreme | 
change of properties when cooled to a low tempera- 
ture, that became more ductile ; it possessed, how- 
ever, another property not mentioned by Mr. Had- 
field—its extraordinary thermo-electric property. 
If a thermo-electric junction were made with this 
alloy by taking another piece of iron and warming 
the ends, there was, as with other substances, an in- 
crement of electromotive force up toa certain point ; 
there was a change at the critical point ; then a 
fall, and then a rise again, the variations of electro- 
motive force accompanying the variations of tem- 
perature. But with this particular alloy, if the 
temperature were raised to 400 or 500 deg. Cent., 
the electromotive force increased until suddenly it 
reached a maximum, and then, notwithstanding that 
the temperature might be raised from a black heat 
up to an intense white heat, the electromotive force 
remained constant. This suggested an extremely 
simple method of obtaining the constant electromo- 
tive force which physicists very much needed. The 
speaker had made a couple, or a pile, of this alloy 
with iron, and he found that when he took such 
a thermo-electric pile, placed it in a Bunsen 
flame, and allowed it to get red-hot, keeping the 
other end at the temperature of melting ice, he 
obtained a constant electromotive force. This he 
used frequently in his laboratory, the variations 
being exceedingly small. He suggested that if this 
and one or two other alloys could be obtained 
economically, it would be a great gain in the con- 
struction of steam-engine cylinders, as liners could 
then be made from a substance practically a non- 
conductor of heat and electricity. 

Amongst other interesting points was the increas- 
ing tenacity and hardness in the nickel alloys until 
about 10 per cent. of nickel was present ; with 
over 20 per cent. of nickel there was a sudden 
change, great softness and magnetic permeability 
being produced. He would refer to the effect of 
cooling. Mr. Hadfield had again and again men- 
tioned that plunging a white-hot alloy into liquid 
air did not seem to produce a greater effect than 
cooling in ordinary atmospheric temperature. He 
would ask, ‘‘ Might that not be due to the contact 
of some vapour which prevented the liquid air 
from touching it?” Perhaps an explanation could 
be found in the effect produced by warm bodies in 
causing apparent repulsion of bodies at a lower tem- 
perature ; this effect was manifest in the curious 
black spots round a hot body immersed in dusty 
air. So with liquid air an effect might be produced 
similar to the spheroidal condition. He would like 
to see an experiment made in which, instead of 
cooling a highly heated alloy in liquid air, there 
would be driven over it a current of air cooled by 
liquid air; this would rapidly chill the alloy. It 
was not possible to rapidly cool iron by putting it 
red-hot into liquid air or into water. A white-hot 
iron sphere plunged below the surface of water re- 
mained white-hot, unless great care were taken. A 
trace of soap or other impurity would enable white- 
hot iron to remain at that heat under water for a 
considerable time ; it was not possible to produce a 
hardening effect if there were a trace of soap in the 
water. When the surface tension producing the 
repelling film broke down, there would be some- 
thing in the nature of an explosion. 


Mr. E. H. Saniter referred to the large amount 
of information contained in the paper, and the 
extraordinary industry of which it gave evidence. 
It was not, however, of a nature that lent itself 
much to discussion, but there was one small point, 


in regard to the microscopic data, to which he would 
make reference. The author had stated that it had 
been suggested that the etching effect on a specimen 
at ordinary temperature might remain at — 182 deg. 
Cent. ; in other words, it might mask the effect of 


changes underneath the surface. Referring to this 
passage, the speaker concluded that in the author’s 
view it was very unlikely that the action at the 
natural temperature would persist if there were a 
chang» of structure. On this point Mr. Saniter 
disagreed with the author entirely. His experi- 


ence in hot etching in calcium chloride “was just in 
the opposite direction, and this seemed to apply in 
Some degree to the question of cooling down with 
liquid air, more particularly as the surface was 
consiicrably eaten into by the etching fluid. He 
would suggest to Mr. Hadfield that another method 
would be the introduction of some substance, such 
4S & small quantity of liquid chlorine ; he might 
then be able to polish the specimen at — 182 deg., 


— ‘ke sure of the matter. 
ir 


J. M. Gledhill said that, as one having to 





deal with large masses of steel, he would ask, 
‘* What is the benefit of liquid-air treatment ?” 
When he first glanced through the paper there did 
not seem to be much advantage in it all. It 
appeared to him that by cooling steel in liquid air 
very much the same effect was obtained as when 
steel was heated at high temperature and suddenly 
quenched—namely, that as the tenacity was increased 
the ductility was lessened. On reading further, 
however, he discovered that in a test of a specimen 
in which the carbon was 1.18, the manganese 6.05, 
and the nickel 24.3 per cent., the reverse action 
took place, and something was obtained which he 
had never before seen. 1t was true that the nickel 
percentage was very high, which would account for 
a good test in, the normal state; but why such a 
very great improvement should take place when 
the test was made in liquid air was a mystery to 
him. In his paper the author had said, referring 
to this test, that for the first time in this series of 
tests there was met with a specimen in which there 
was an actual rise in ductility by the cooling at 
liquid-air temperature. If anything could be done 
to apply this liquid-air treatment to large masses 
of steel, such as were used in commerce, the 
speaker considered it would be a very great im- 
provement indeed. Nickel steel had come to be 
a standard material for guns, and the Government 
had also adopted it for the air vessels of torpedoes, 
which were about } in. in thickness, and had 
to withstand a pressure of 1 ton to the square 
inch. The speaker, continuing, said he thought 
it was very different dealing with nickel steel in 
large masses from experimenting with small test- 
pieces. If, in the effort to get a large piece 
of steel homogeneous, nickel or other alloys 
were introduced, troubles would arise. He did 
not mean to say that these troubles were met 
with at Messrs. Armstrong, Whitworth, and Co.’s 
works ; but the Sheftield people might experience 
them. The speaker referred to what the President 
had mentioned in his address—streakiness, ghost 
or shadow lines, in the steel. They were only met 
with in nickel steel; if chrome were introduced, 
these lines were not seen to be present. They were 
undoubtedly lines of weakness, and were found in 
pure nickel steel of 3 or 4 per cent. If a large 
piece of steel having these ghost lines were bent 
or twisted across the direction of the lines, doubt- 
less a somewhat inferior test would be obtained. 
The lines could be obliterated to a large extent 
by proper thermal treatment—that was to say, 
they would disappear to the eye ;-but they might 
still remain to such an extent as to be discoverable 
by the microscope. He would suggest, however, 
that if these lines could not be eliminated by heat, 
they might be frozen out by extreme cold, and 
there would then be obtained an entirely homo- 
geneous material. That, however, was only an 
idea which he suggested. Mr. Gledhill considered 
the paper full of promise for practical use, and he 
would suggest that it would be an interesting experi- 
ment to get a piece of steel of considerably larger 
mass than these test-pieces, and having ghost lines 
—it could be obtained at Sheffield—and try to 
obliterate these lines. 

Mr. A. McWilliam said that an interesting 
point in the paper was, to him, the question of 
brittleness. He had been working with Professor 
Arnold in making tests of steel, and he felt sure 
that, although the Professo:’. was not present, 
he could safely say that he vould be very glad 
to be able to make a comparison between some 
results they had obtained and the results given 
in the paper. The steels upon which they had 
been experimenting exhibited brittleness, although 
the tenacity tests had been in every way satis- 
factory. The speaker referred to the tendency 
in pure iron to perfect crystallisation. Mr. Stead 
had dealt with this on a previous occasion. The 
effect of this tendency was to produce a more 
beautiful but less useful material, and at the 
present time the aim was to introduce alloys which 
would prevent this perfection of crystals. Mr. 
Hadfield had stated in his paper that until recently 
carbon was the only element known to modify the 
properties of iron; but where great toughness was 
required this element only helped to ale matters 
worse. Commenting upon this observation, Mr. 
McWilliam said that he had always understood 
that small aang of carbon did tend to pre- 
vent crystallisation ; although, of course, as the 
carbon increased the brittleness increased. 

Professor Thomas Turner said that much had 
been heard during the last few years of the heat 








treatment of steel, and it was interesting now to 
get complementary information upon the treatment 
of steel at low temperatures. Speaking on the 
results which the President had brought forward, 
the speaker said that they were such as might have 
been anticipated from the known behavivur of iron 
with various alloys. It was, however, satisfactory 
to have conjectures previous'y put forward veritied 
by actual observation. The point of particular 
interest in the paper was the record of the behaviour 
of the remarkable alloys containing nickel and man- 
ganese ; and here conditions had been brought for- 
ward which would not have been anticipated from 
previous knowledge. He regretted that Sir William 
Roberts-Austen was not still alive, so that the 
meeting might have heard from him how the ob- 
servations of Mr. Hadfield bore upon his idea that 
the effect of an alloying element upon the metal 
with which it was alloyed varied according to the 
atomic volume. Atany rate, it was very remarkable 
that three elements brought forward in the paper 
— nickel, manganese, and copper — had all an 
atomic volume similar to that of iron. He was 
not prepared to accept the theory of Sir William 
Roberts-Austen as an absolute law, but he found 
that for practical purposes it was a useful rule. 
He considered that in future it would be necessary 
to modify this conception concerning the atomic 
volume, just as it had been necessary to modify 
the idea of the periodic law. 

Mr. R. A. Hadfield, in replying to the discussion, 
referred first to the remarks of Mr. Gledhill, in 
regard to which he said that he believed that appli- 
cations of the method as described would prove valu- 
able in the near future. In reference to Mr. Stead’s 
remarks about the material high in nickel being 
softer, he would like to point out that though 
apparently it was more ductile, there was a slight 
increase in the hardness, as shown by the ball test ; 
that was the reason that there was increased tenacity. 
Professor Barrett had referred to the dipping of 
specimens in liquid air, and he (Mr. Hadfield) would 
say that they moved the pieces about very rapidly, 
in the way that would be followed in hardening a 
piece of steel. That was done with the idea of 
preventing vapour being formed, and should have 
produced the desired effect of immediate contact, 
but no difference was noticed. It was possible 
that if the suggestion which Professor Barrett put 
forward were followed, and a blast of very cold air 
were passed over the specimen, some differences 
might be obtained. He was glad to notice what 
Professor Turner had said about the atomic volume; 
there was no doubt that that was an important 
. and metallurgists were indebted to the late 

ir William Roberts-Austen for bringing it for- 
ward. It seemed to him that an extremely low 
temperature stiffened the grains or crystals of the 
material in such a mavner that they could not slide 
one over the other. Rigidity was produced, but 
there was nothing mysterious about it ; no chemical 
change took place ; it was merely a physical pheno- 
menon, which physicists were best able to explain. 
He would like to reserve his reply to other points 
for a future occasion. 

Mr. Windsor Richards, who occupied the chair 
during the reading of the paper, proposed a vote 
of thanks to the author, which was carried with 
acclamation. 

(To be continued.) 








H.M. SCOUT ** FORWARD.” 

TuREE of the eight scouts being built for the 
British Navy have now completed their trials, and in 
each case the guaranteed speed of 25 knots has been 
exceeded by quite a quarter of a mile per hour, not- 
withstanding onerous conditions as to the load to be 
carried on trial, &c., while the coal-consumption 
results indicate that the vessels have a greater radius 
of action than was anticipated. As the only element 
in their design criticised reasonably had reference to 
the distance they might travel with their full supply 
of fuel on board, the general issue is most satisfactory. 
The first vessel to through her trials was the 
Sentinel, built by Messrs. Vickers Sons and Maxim, 
Limited*—she is now in commission and doing well ; 
the second was the Pathfinder, constructed by Messrs. 
Cammell, Laird, and Co., Limited, Birkenhead ; and 
the third, the Forward, was constructed by the Fair- 
field Shipbuilding and Engineering Company, Limited, 
Govan, Glasgow, and she attained a distinct success 
on her full-power run on Thursday, the 11th inst. 
Each of the firms named has another vessel nearly 
ready ; the two others are being built by Sir W. G. 
Armstrong, Whitworth, and Co., Limited, Elswick, 


* See ENGINEERING, page 156 ante, 


ENGINEERING. 


[May 19, 1905. 








H.M. SCOUT “FORWARD.” 


CONSTRUCTED BY THE FAIRFIELD SHIPBUILDING AND ENGINEERING 


COMPANY, 


LIMITED, GOVAN, GLASGOW. 








the machinery being by Messrs. Hawthorn, Leslie, |the broadside from a depth of 2 ft. 6 in. under the 

and Co., Limited, Newcastle-on-Tyne. | load-line to the top of the side plating, and extending 
For the present we confine ourselves to the For- | along the re | and boiler compartments, which 

ward, and her most satisfactory performance. In the | is equal to 127 ft. o 

course of the full-speed test of eight hours’ duration | depth of the plating is 11 ft. 3 in. Forward and aft there 


the length of the ship. The total | 


she maintained a mean speed of 25.286 knots on six 
runs over the measured mile on the Clyde, while the 
engines were indicating 1500 horse-power less than the 
designed power. Running at 210 revolutions, 16,500 
indicated horse-power was anticipated; on the 
measured. mile trial the mean revolutions were 211.8, 
and the power 14,995 indicated horse-power, the links 
on the twin engines being set to cut off at 58 and 57 
per cent. of the stroke respectively. Some explana- 
tion for the higher ratio of speed to power than was 
aimed at in the design is found in the fact that the 
cruising speed was realised very economically as regards 
engine power and coal consumption, and that there- 
fore a smaller load of fuel satisfied the condition of the 
contract, which required that the vessel should, on 
the full-power trial, carry coal to enable her to steam 


is a bulkhead of similar thickness, so that the boilers 
) and engines are enclosed within a box with 2-in. nickel- 
| steel walls. The bulkheads dividing the boiler space 
| into three compartments have no openings; there is 
|the usual door in the longitudinal dividing wall 
| between the engine-rooms. The ship is lightly armed, 
having ten 12-pounder and eight 3-pounder quick- 
firing guns, with two tubes on deck for firing White- 


head torpedoes. Although these vessels may success- 


| not to fight, but to scout in the danger zone and bring 
|information. They lie low in the water, as indicated 
by our engraving, and their pole masts serve only for 
signalling and for wireless telegraphy. 

The machinery, which is in duplicate for twin-screw 
propulsion, is of special interest, in that it may be said 





| fully engage torpedo craft, their main function will be | 


for 1500 miles at 10 to 12 knots. The weights, too, 
evidently came out rather less than was anticipated, | forms which have hitherto been associated with tor- 
and thus the vessel met all the conditions for the full- | pedo-boat destroyers and cruisers respectively ; thus 
speed trial on a displacement of 2790 tons, and a mean the engines, although of the power of cruiser engines, 
draught of 13 ft. 10} in. instead of the estimated |are in general features of ‘‘destroyer” design, the 
displacement of 2850 tons on a draught of 14 ft. 2 in. | cylinders being supported entirely on turned forged 
But apart from these facts, the speed and power results | steel columns. The bed-plates are of somewhat novel 
indicate a high Admiralty coefficient of fineness, and a| design, and consist of a series of separate cast-steel 
satisfactory efficiency in machinery and propellers. | transverse girders, each transverse girder being pro- 
These latter, with thre» manganese-bronze blades, | vided with one crank-shaft bearing. These cross- 


made detachable, have a diameter of 12 ft., and a| girders, or bearing-frames, are flat on the underside | 


pitch of 14 ft, 6 in, | throughout their whole length, are six in number for 
The Forward has a length between or apapenal |each engine, and are connected at their ends by short 
of 365 ft. and a beam of 38 ft. 9 in. She has a con- | distance-pieces of cast steel. The engines, which are 
siderable rise of floor from keel to bilge, approximating | of the type known as four-cylinder triple-expansion, 
to the spinning-top section, and, in view of recent con-| are balanced on the Yarrow, Schlick, and Tweedy 
troversy, has full rather than hollow lines. The wave- | system, with the low-pressure cylinders on the out- 
line was favourable to rapid steaming, as is indicated | side centre line, and the low-pressure moving parts 
by our engraving above, reproduced from a photo- | are of considerably lighter scantlings than those of the 
graph taken when the vessel was running at full speed. | high and intermediate-pressure cylinders, as is the 
She has a moderate freeboard, with a high forecastle | common practice with engines of this class. The valve 
and a half poop, of great advantage for sea steaming. | gear is of the double eccentric type, the quadrant links 
The half poop is peculiar to the two Fairfield boats. | being of the double-bar type, and all joints are made 
Another feature which distinguishes the Forward from | adjustable. The slide-valves for the high-pressure and 
some of the other scouts is that instead of having a | intermediate cylinders are of piston form, and the low- 
protective deck, she has 2-in, K.N.C. nickel steel on | pressure valves are of the flat type with relief rings. 


to occupy an intermediate position between those | 





Sed gl th 


| The cylinders, which are all independent castings, 
and are not fitted with liners, are of the following 
diameters respectively :— High-pressure, 314 in. ; 
intermediate pressure, 504 in ; and low-pressure (of 
which there are two to each engine), 57 in.; the stroke 
in all cases is 2 ft. 6 in. The pistons for the high- 
pressure and intermediate cylinders are of forged steel, 
and the low-pressure pistons are of cast steel. The 
|covers of all the cylinders are of cast steel. The 
| shafting is hollow, the crank-shafts being of 134 in. 
| external diameter and 64 in. internal diameter, and 
| the propeller shafts 144 in. outside diameter, with an 
| internal hole 5 in. in diameter. 
| The condensers are of rolled brass, built up and 
riveted together. One condenser is provided for each 
engine, and the total condensing surface for the ship 
|is 14,022 square feet. Circulating water is supplied 
| to these condensers by 17-in. centrifugal pumps. The 
air-pumps are independently driven, of the twin 
| direct-driven type, a double pump being provided for 
| each set of engines. - * 
Steam is supplied by twelve boilers of modified 
| Thornycroft type, placed in three boiler compart- 
ménts, and fired from six stokeholds. The aggregate 
tube surface is 42,960 square feet, and the total grate 
surface is 752.4 square feet. The working pressure 1s 
260 lb. per square inch. 
The conditions of contract required that the For- 
| ward should maintain for eight hours a speed of 29 
knots while carrying in her bunkers sufficient coal to 
|enable her to steam 1500 nautical miles at from 10 to 
12 knots ; the amount was to be arrived at by taking 
the rate of coal consumption on a 96 hours’ test. The 
exact speed to be made on this long trial was left to 
the discretion of the contractors, who chose the most 
economical rate. The Forward averaged throughout 
the 96 hours, as shown in Table I., a mean of 10.456 
knots, and the mean power was 839 indicated horse 
power, with the twin engines cutting off at 44 anc 43 
per cent. of the stroke respectively, and making 
80.32 and 80.53 revolutions. On each morning of 
this 96 hours’ trial the vessel returned to the measured 
mile at Skelmorlie to make six runs; the av rage 
speed on these was found to be 10.666 knots fo! 829 
indicated horse-power realised for 82.2 and 82." re- 
volutions respectively by the twin engines. The 
| results are as follow :— 
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Tasie I.—Results of 96 Hours’ Coal-Consumption Trial 
of H.M.S. “ Forward,” on March 28, 29, 30, and 31, 
1905, at 10.436 Knots’ Speed. 








—_ a. Port. 
Mean steam in boilers .. ve BE 142 Ib. 142 lb. 
= at engines (high-pressure re. | 
ceiver) .. a os ee ee --| 8, 44.8 ,, 
Mean air-pressure in stokeholds if nil nil 
* ,, cut-off in high-pressure cylinder 44 p.c. 43 p.c. 
» vacuum... oid & da 24 in. 24.8 in. 
», revolutions per minute .. id -| 80.82 80.53 
High faa - Ib. 15.2 1b 
. Intermediate aT « 468 ,, 
Mean pressure in cylinders Low, forward, 1.87". 2.64" 
Low, aft Si}, ee 2.69 ,, 
High .. | 162 146 
Indicated horse-power_ ... § pagent = = 
nad aft ‘ 55 8t 
Total indicated horse-power 44 425 
Gross total indicated horse-power ° 839 
Coal per indicated horse-power per hour .. 2.661 Ib. 
Water loss per 1010 indicated horse-power 
per 24hours... a 56 a es 4.13 tons 
Mean indicated horse-power on miles 829 
Speed—mean of six runs on course .. 19.€66 knots 
» mean of 96 hours 10.436, 





The coal consumption worked out at 2.661 lb. per 
indicated horse-power per hour; or, as near as may 
be, to 1 ton per hour. At this cruising speed, there- 
fore, the vessel steams 104 miles per ton of coal. The 
vessels have capacity for carrying 500 tons of coal, so 
that the high economy realised will enable 5000 miles 
to be run at 104 miles, which is much greater than 
was anticipated when the order for the ships was 

laced. As the Forward has realised her full speed 
or a low power, her radius of action at 25 knots will 
bs correspondingly increased, and thus she will be the 
more serviceable in war times. On the full-speed trial 
the supply to enable her to go 1500 miles at 10} knots 
speed was exactly 145} tons. This was the load carried 
when she commenced her eight hours’ trial on the 11th 
inst. The displacement was then 2790 tons, the draught 
forward being 13 ft., and aft, 14 ft. 9 in., giving a mean 
of 13 ft. 105 in. The vessel was required to make six 
runs over the measured mile within one hour and a 
half of the commencement of the eight-hours’ trial, 
and the results are as follow :— 


Six Runs on the Measured Mile at Full Speed. 
| 





ata Indicated Horse- 
Run. Revolutions. Speed. Power. 
knots 

1 213.5 } 25.563 15,121 

2 212.5 25.245 15,301 

3 212.5 25.532 14,970 

4 211.0 25.070 14,806 

5 210.0 25.210 14,498 

6 213.0 25.281 15,277 
Mean 211.8 25.286 14,995 


These results were attained with the engines cutting- 
off at 58 per cent. and 57 per cent. of the stroke 
respectively. The boilers were steaming easily, the 
air pressure in the stokehold being 14 in., as shown in 
the first column of Table II., which sets out the mean 
results from the machinery during these six runs. The 
second column of the table gives the results for the 
subsequent 64 hours of the test. 


Tav.e Ll.—Results of Full-Power Eight-Hours’ Trial of 
H.M.S. ‘‘ Forward,” May 11, 1905. 


: 


Mean of Six Runs| Mean of Subse- 





—_— on Measured ©, quent 64 Hours 
ile. of Trial. 
Star- > Star- 
board. | Pt hoard, Port. 
Mean steam in boilers. . ; 250 Ib. 250 Ib. 
of » at engines (high-| 
pressure receiver) .. ..| £271. 2341b. 2271b. 238Ib. 
Mean air-pressure in stoke- 
holds .. x ies ..| L6in, 15in, 18in. =1.8in. 
Mean cut-off in high-pressure 
cylinder a i .. Spc. 57 pc. 59p.c. 59p.c. 
Mean vacuum .. - -./ 263in. 24.8in. 25.2 in. 24.8 in, 
» revolutions per minute 211.6 212 211.7 209.8 
Mean . High .. --| 109 1b. LILSIb, 11211b, 112 3 1b. 
ll iprsy. | Intermediate 34.5 ,, 34.9,, 341d. 35.8 ,, 
laders ) ) Low, forward 14.88,, 16,, 15.11b, 15.8 4, 
Low, aft .. 1485., 15.8,, 150 ,, 15.54, 
{ High . -+| 2727 2792 2803 2782 
Indicated | Intermediate 2224 2248 2186 2247 
horse-power | Low, forward, 1217 1313 1235 1232 
hee aft 1218 | 1256 1226 1261 
Total indicated horse power’ 7386 | -7609 | 7450. 7572 


—_— 
Gross total indicated horse- | 


power a al ae 14,995 15,022 
Total water loss for all Shours 13.6 tons 
8 ke a ts re 25.286 knots 
Loss of water per 1000 indi- 
cated horse-power per 24 hrs 271 tons 


It will be noted that the engines in the subsequent 
6 hours of the trial averaged over 210 revolutions, so 


worked satisfactorily, while the engine-room was 
more comfortable than is usual with high-speed 
machinery. From first to last the performance was 
most favourable. After the trial various other tests 
as to the manwuvring capabilities of the ship were 
carried out, and the vessel returned on the 12th inst. 
to Fairfield, to be completed for commission, which 
will take about two months. The sister-ship—the 
Foresight—will leave the same works shortly for 
speed trials. 








1500-I.-H.-P. CORLISS ENGINE FOR THE 
TRANSVAAL. 
Now that the Transvaal is once more settling down 
to industrial occupation, and political and labour con- 
ditions are becoming more favourable to the develop- 
ment of the new colony, it is advisable for the British 
manufacturer to use every endeavour to obtain the 
orders for the new machinery which the revival of 
trade will necessitate. British-built steam-engines 
have always held their own in South Africa, both for 
design and workmanship, although in the mines— 
whither they are mostly destined—there is a con- 
siderable foreign interest in the management ; and 
we illustrate on page 642, and in our two-page engrav- 
ing, a large engine which has recently been built by 
Messrs. Fullerton, Hodgart, and Barclay, Limited, of 
the Vulcan Foundry, Paisley, N.B., to the order of 
the Premier Diamond-Mining Company, Limited, of 
the Transvaal, the discoverers of the recent enormous 
diamond. 
The general arrangement of the engine is shown in 
Figs. 1 to 3 on the two-page engraving, and a prospec- 
tive view in Fig. 4.on page 642. It is of the triple 
expansion Corliss type, having cylinders 21 in., 34 in., 
and 5¢4 in. in diameter, with a 3 ft. 6in. stroke, running 
at 100 revolutions per minute. At this speed, and with 
steam at 175 lb. per square inch, its economical load is 
1500 indicated horse-power, although the load may be 
increased without loss of efficiency by the use of steam 
at 200 lb., at which pressure the engine may be worked 
continuously. The three cylinders are cast separately, 
and all fitted with liners and lagged with planished 
steel. The steam valves of the high-pressure cylinder 
are controlled by a Whitehead isochronous governor, 
those of the other cylinders being fitted with trip-gear, 
which can be adjusted by hand to cut off steam at the 
point desired. All the joints of the valve gear are 
adjustable for wear. United States metallic packing 
is used for the piston-rods, which are all 5} in. in 
diameter. The pistons are of cast steel, fitted with 
bull-ring and Ramsbottom spring rings. Forged steel 
cross-heads are used, each fitted with a cast-iron slipper 
lined with white metal, and having a gudgeon-pin 
5? in. in diameter by 10 in. long. The connecting- 
rods are 9-ft. centres, tapering from 5} in. to 7 in. in 
diameter. The small ends are forked, and the large 
ends of marine pattern, with gun-metal bushes, 13 in. 
in diameter by 11 in. long. 

The framing of the engine is of box-section, and the 
pedestals are cast solid with it. The latter are fitted 
with heavy cast-iron bushes lined with magnolia 
metal, and supplied with forced lubrication. They are 
13 in. in diameter by 14 in. long, and have steel caps. 
The back columns, which also form the slides, are of 
cast iron of Y shape, the front columns being turned 
steel stanchions, 

The power of the engine is transmitted from a rope 
pulley, 14 ft. in diameter, fastened on an extension of 
the crank-shaft, On account of its width this pulley 
is made with two bosses, each of which carries eight 
arms. The rim is built up of two sets of eight seg- 
ments, with a barring rack between them, the com- 
plete wheel being grooved for 34 ropes. of 1} in. 
diameter. A shaft running in independent bearings 
carries the rope pulley, the shaft being swelled in the 
centre, but turned down at the ends, to form two 
journals, 14 in. in diameter by 27 in. long. The pedestals 
for this shaft are mounted on sole-plates, planed on the 
underside, and provided with joggles and large set- 
screws for horizontal adjustment. A barring engine 
drives a spur-wheel gearing into the barring rack on 
the rope pulley, and enables the main engine to be 
moved round or brought to the starting position. 
Wrought-iron handrailing guards both the barring 
ongee and the fly-wheel. 

s regards the condensing plant, which is of the 
surface ‘ype. this is worked independently of the main 
engines. The condenser is of cast iron, with brass 
tubes and tube-plates. The tubes are jin. in diameter 
by 18 W.G., secured by the Admiralty type of screwed 
gands, and give 3150 square feet of cooling surface. 
Steam-driven Edwards air-pumps, 15 in. in diameter 
and 8 in. stroke, running at 150 revolutions, remove 
the condensed steam ; and steam-driven reciprocating 
pumps, with barrels 18 in. in diameter and 12 in. stroke, 
running at 59 revolutions, circulate the cooling water. 

Other details of the engine include an emergency 
governor, which comes into action and shuts down the 
engine in case of the failure of the main governor. 
With the engine have been supplied holding-down 





that the speed was well over 25 knots. The machinery 





equipment, comprising steam and vacuum gauges 
revolution-counter, clock, oil-feeders, slings, and othe: 
things necessary or useful to the man in charge. Thre: 
sets of indicator gear are provided ; also a planimeter 
to facilitate the calculation of the diagrams. : 








THE “AJAX” ROCK-DRILL SHARPENER. 
Ir is well known to all engineers who are connected 
with mining operations, or where rock-boring is carried 
out on a large scale, that the sharpening of the drills: 
employed in the work forms a very important part of 
the cost of excavation, particularly when the sharpen 
ing is performed by hand. It is, therefore, found 
that, except in small undertakings, the saving in time 
effected by the use of machines fully justifies the 
capital outlay required to instal them. The time 
saved is, however, not the only advantage that 
machines give, the quality of the work they turn out 
being greatly superior to that effected by hand labour. 
The ‘‘ Ajax” drill-sharpener, which we this week 
illustrate on e 531, is a machine of the kind to 
which we refer. It has been designed by Mr. T. H. 
Proske, of Denver, Col., U.S.A., and is manufactured 
by him ; the selling agents being the Ingersoll-Ser- 
geant Drill Company, 114, Queen Victoria-street, E.C., 
and New York. ° 

The general arrangement of the apparatus is shown 
in Fig. 1, and in detail in Figs. 2, 3, 4,5, and 6. The 
different parts of the machine consist of a vertical 
hammer, which is a modified form of air-drill, with 
anvil, dies, &c., and a similar hammer set horizontally 
and also provided with a set of guides. Both these 
hammers are clearly shown in the photographic view, 
Fig. 1, where the vertical one is fixed to a post, and 
the horizontal one to a wood framing. They are also 
shown in detail in Figs. 2, 3, 4,5, and 6. The vertical 
hammer is used for side-setting and forging the wings 
of the drills, while the horizontal hammer does the 
dolly work, and forges up the face. The dies which 
shape the wings of the drill are shown at A, Fig. 2, 
the operating hammer being seen above—at B. 

The position of the drill in the horizontal machine 
is shown in side elevation in Fig. 3. It is clamped in 
the head C by means of screws and blocks operated by 
the handle D. An end view of this clamping arrange- 
ment is shown in Fig. 6. The dolly which shapes the 
end of the drill is shown at E, Figs. 3 and 4, enlarged 
views being given in Figs. 7, 8, and 9. The hammer 
is shown at F (Figs. 3 and 4). A sliding support G 
carries the rear end of the drill, and it can be moved 
along the bed of the machine to suit any length of 
drill by means of the screw H and the hand-lever K. 

When using the sharpener, the drill is first placed 
in the dies A under the vertical hammer, and after 
the wings have been formed, it is transferred to the 
clamp C and operated on by the dolly E, which very 
soon forms the cutting face. 

The capacity of this machine is said to be about 
1200 drills in twenty-four hours, the time for each 
ranging from thirty seconds to one minute. It is 
stated that the drills forged in this way will make from 
100 to 300 per cent. more holes than those sharpened 
by hand. 

We understand that, at the United Verde and 
Homestake Mines, one ‘‘ Ajax” machine in each case 
now does the work formerly requiring twelve men, 
and the air required to sharpen 100 drills in ten hours 
is about one-fifth of that required to run one 3-in. 
drill underground. Moreover, we are told that at the 
United Verde Mines 500 drills were sharpened in seven 
hours, while at the Homestake Mines 300 were sharp- 
ened in four hours. In both instances the men operat- 
ing the sharpener were new to the work, having had 
—. two weeks’ experience. 

e give below a comparison of the cost of hand and 
machine sharpening as carried out at the Homestake 
Mine :— 

, Hand Sharpening. 





0 


Blacksmiths. Helpers. 
dols. dols. dols. 
Highland 2at 7.00 2at 6.00 
400 level lat 3.50 lat 3.00 
600 level 4 at 14.00 4 at 12.00 
700 level 3 at 10.50 3at 9.00 
35. 30.00 65.00 
120 drills to the man and h 


elper. 
1200 1b. black coal ms = 7.2 
va) eek 


Cost of Sharpening with Machine at Homestake Mine. 


dols. dols. 
1 machine, air to run same : 2.00 
2 blacksmiths, 7 dols.; 2 
helpers, 6dols.... —... - 13.00 
2 blacksmiths sharpening block 
hole steel nes Soe on 7.( 
2 extra tool-packers 6.00 
720 lb. coke ne a 4.75 
Firebrick to repair furnace 0.20 
32.95 3245 


1000 drills, 2 shifts, 19 hours each. 





bolts, spanners, &c., as well as a complete engine-room 
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| ‘and has therefore been definitely adopted by the com- | these are desired. At 330 revolutions per minute it in- 
MARINE OIL-ENGINES CONSUMING pany running the boats. After aie three months | dicates no less than 170 horse-power. The speeds can be 


CREOSOTE OR OTHER HEAVY OILS. 


On page 638 we illustrate (Figs. 1 and 2) a couple of 
medium-speed marine oil-engines, recently built by the 


Griffin Engineering Company, of the Kingston Iron | 


Works, Bath. In Fig. 1 we represent the smaller of 
these engines, which has been built by the company to 
the order of Mr. F. J. Trewent, of 43 and 44, Billiter- 
buildings, E.C., for driving a passenger boat plying 
over a length of 250 miles of ariver in Demerara. This 
order is a repeat one. 

In this case the engines drive twin-screws, and are 
rated in the aggregate at 30 brake horse-power. Each 
engine consists of one pair of twin cylinders driving 
a single crank. These cylinders are 74 in. in diameter, 
with 8-in. stroke, and the designed speed is 300 re- 
volutions per minute. In all essentials these engines 
are identical with the larger set shown in Fig. 2, but 
are started by hand instead of by an auxiliary engine. 
This hand-starting gear consists of a heavy fly-wheel, 
which can ride loose on the crank-shaft, or can be 
suddenly locked to the same by throwing in a clutch. 
This fly-wheel, when loose, can be driven at a high 
speed by manual power by means of the handle and 
chain gear and ‘‘ free wheel” visible in the figure. 
This done, the clutch is thrown into gear, locking the 
fly-whel to the shaft when its momentum suffices to 
start the engine. With this gear two men can readily 
start an engine of 40 brake horse-power. 

In essentials the oil-engines now made by the com- 

any are much the same as that described in our issue 
of July 24, 1903; but since the time at which those 
engines were built, not only have a number of minor 
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| with this tar-oil the engines were opened up, when the 

exhaust passages and valves were found perfectly 
clean. Asa result, the company have on order two 
more engines of 85 horse-power each, to work with 
the same fuel. These engines will be of the same pat- 
tern as that represented in Fig. 2, which has been 
built for the Junin Railway Company, Chili, under 
the superintendence of Messrs. Strain and Robertson, 
| MM. Tost. C.E , Glasgow, who have been good enough 
to send us some notes of their trials of the engine, 
which we append below. 

The engine has four cylinders, each 11 in. in diameter, 
with a 14-in. stroke. These cylinders are arranged in 
pairs, the two trunk pistons of each pair being con- 
nected to a cross-head common to both, and thus both 
drive a single crank. The other pair drive another 
crank, so that the engine has two cranks, which are 

|set at an angle of 180deg. Either of the pairs of 
cylinders can be driven independently of the other. 
A small starting engine of 6 horse-power is fixed to the 
engine frame. This being of a small size, is easily 
started by hand, and can then, by friction gearing, be 
used to start the main engines. It will, at other 
times, be used for driving a centrifugal pump, and 
could, if required, be also utilised for driving a dy- 
namo or deck-winch. The main engines drive a single 
solid three-bladed screw, epicyclic reversing gear being 
fitted of the same kind as that illustrated in our issue 
of July 24, 1903. In forward gear the drive is direct 


on to the propeller shaft, the gear-wheels being in 
action only when the motion of the propeller-shaft is 
reversed, 
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improvements been introduced, but the makers have 
also discovered that the engines will work well on any 
kind of mineral oil, from benzoline to heavy Texan oil, 
and this without the slightest structural change in the 
engine. Some other oil-engines can utilise heavy oils, 
but to do this satisfactorily a different compression is 
used for the heavy oil than for the lighter oils, in- 
volving, therefore, an alteration in the clearance behind 
the piston. In the Griffin engine, however, no altera- 
tion of any kind is required ; the change from one oil 
to another can be made instantaneously, even from 
petrol having a specific gravity of 0.704 to Texan oil 
having a specific gravity of 0.940 and a flash-point of 
260 deg. Fahr. The time required to start the engine 
from the cold varies somewhat with the oil used. With 
petrol the start can, of course, be made instantane- 
ously, and even with Texan oil 20 minutes suffice. 
With russolene, or refined tar-oil, about 10 minutes 
are needed to warm up the vaporiser in making a start. 
This tar-oil has a specific gravity of unity, and a flash- 
point of 124 deg., and is therefore a perfectly safe 
fuel. It is obtainable in almost unlimited quantities 
from the gas works of the country, at a cost of three- 
pence per gallon. It is stated to work in the 
engine in every way as cleanly and wre | as 
russolene, which at present costs here 44d. a gallon, 
and the Griffin Engineering Company are, accordingly, 
undertaking the construction of stationary engines to 
utilise this British product, which, as stated, can be 
obtained at two-thirds the cost of russolene, and gives 
equally satisfactory results. As the engines do not 
require to be built specially for working with this oil, 


but can run with any oil, users are in no danger of a 
temporury failure of a supply, since some cheap mineral 
ol is available in every locality, and this or any mix- 
ture of oils can be used without any modification of 
the engine or its accessories. In fact, three engines 
Suppliec: ly the firm for some tug-boats on the Seine, 
at Paris, were designed to use russolene, and it was 
only atier they were installed that the sibility of 
using creosote in them was discovered. They are now 
run €x«' sively on this, since, owing to the customs and 
Setroi discs the cost of paraffin oil in Paris is 16d. per 
— rtail. Alcohol is cheaper, and petrol nearly as 
2 The refined tar oil can, on the other hand, be 
ed 


at 4d. per gallon from the Paris gas works, 


The vaporiser is identical with that already illus- 
trated (/oc. cit. supra), and it should be noted that its 

| temperature never exceeds about 350 deg. Fahr., so 
| that ‘‘ cracking” of the oils used, with the consequent 
| deposition of tar, is avoided. The characteristic 
feature of these engines is the addition of water to the 
charge of oil. The amount added is now about one- 
fourth the weight of oil used. The oil and water are 
simultaneously sprayed into the vaporiser through the 
sprayer, shown in Fig. 3. Air at a pressure of 


28 1b. per square inch is supplied by a small air- 
pump driven by an eccentric on the main shaft of 
the engine. This air enters the sprayer as indicated, 


tap, reaches the centre of the hollow plug, finally 
escaping through the fine nozzle at the front. Here 
it meets the oil and water mixture, which, passing 
through the front hole of the plug cock, reaches the 
annular space at the front of the sprayer plug, and on 
its way out into the vaporiser is caught and knocked 
into fine spray by the jet of air. The oil and water are 
forced up to the sprayer by ——— the air pressure 
above the fluid in the tanks which contain them. 
These tanks are therefore of necessity perfectly sealed, 
and no oil can escape from them into the boat. .The 
tanks are of sufficient size to carry about a week’s 
supply of fuel. The supply of oil and water to the 
sprayer is controlled by a couple of valves, which are 
opened by a lug on the stem of either of the two inlet 
valves to a pair of cylinders. Whenever -an inlet 
valve is lifted, the oil and water valves are simul- 
taneously opened, and then only ; hence there is no 
waste se the engine is running light. The inlet 
valves are mechanically controlled by the governor ; 
opening only when permitted by the latter. Hence 
in running light, cold air is not drawn into the cylin- 
ders or through the vaporiser, a circumstance which 
makes it possible for the engine to run indefinitely on 
a light load. The heat of the vaporiser is maintained 
by the exhaust gases, which flow round it on their way 
to the exhaust pipe. Both inlet and exhaust valves 
are thoroughly water-jacketed, both at sides and top, as 
shown in Figs. 4 to 7, page 639, so that the seats keep 
cool even at fullload. The designed speed of the engine 
in the present case is 220 revolutions per minute; it is 








however, equally efficient at much higher speeds when 


and passing through the rear hole in the plug|q 


adjusted as required by means of a speed lever, with 
which both pairs of engines can be simultaneously 
speeded up or down. By slacking a thumb-screw either 
=e can be disconnected from the speed-regulator, 
and, if desired, its admission valves can be locked in 
place, so that at low powers the work can be done by 
one pair of engines only. The governing is operated on 
the hit-and-miss principle, a double governor being 
used, which is represented in Fig. 8 on this page. This 
is placed on the engine bed between the two units, 
making up the complete engine. The governor shaft 
lies fore and aft, and is driven by spiral gearing from 
the half-time shaft, which in its turn is transverse to 
the bed, and is driven by spiral gearing from the crank- 
shaft. The governor speed is about one-third greater 
than that of the engine, As stated, it is double, there 
being a set of balls and accessories for each of the pairs 
of cylinders. Both sets of balls are mounted on a 
hollow shaft, driven in the manner already explained. 
As the balls fly out they tend to force out a plunger 
working in the hollow shaft against the pressure of 
the spring shown. This plunger has a travel of about 
half an inch, and by means of suitable linkwork can dis- 
place the tails of the inlet valve-rods about g in. This 
displacement carries the tails free from the strikers 
operated by the half-time shaft, so that when the 
governor balls fly open the strikers fail to lift the 
inlet valves to the cylinders. There is, of course, a 
separate gear for each pair of cylinders. The governor 
springs being adjustable, synchronous working of the 
two governors is readily secured by adjusting these 
springs. 

It is of some interest to note that a special steel is 
used for the striking gear ; this steel was produced by 
Messrs. Vickers. Sons and Maxim, Limited, as the 
results of a search fora steel which would stand the 
heavy blows to which certain portions of the gear of 
the Maxim gun are subjected. It is supplied in the 
annealed state, and requires hardening om a cherry 
red only, without being ‘‘let down” afterwards. 
Though it can be made very hard, it remains remark- 
ably tough, and never chips under impact, as fre- 
quently happens with ordinary crucible steel striking 
pieces, 

The builders state that this engine occupies but 
half the space, and is but half the weight of a com- 
pound marine engine and boiler of equal power, whilst 
the fuel for a given run occupies but one-eighth the 
space needed by the coal required for an equivalent 
steam-engine. The actual weight’ of the engine is 
5 tons, of which 36 cwt. is represented by the two fly- 
wheels. 

Owing to the twin-cylinder system here adopted the 
cross-head pins are external to the trunks, and can 
thus be oiled by a sight-feed lubricator. 

We give in Figs. 9 to 20 some sample diagrams, of 
which Figs. 9 to 19 have been supplied to us by 
Messrs. Strain and Robe..son, whilst Fig. 20 was 
taken for us by the makers. A very noteworthy 
feature in all these diagrams is the very high average 
pressure obtained, in spite of the moderate compres- 
sion, which, it will be seen, is but 60 1b. per square 
inch. With some oil-engines a compression of about 
140 lb. gives little more than 45 Ib. as the average effec- 
tive pressure. The difference is doubtless to be attri- 
buted to the addition of water to the feed, though 
the precise effect of this addition is by no means 
easily intelligible. In the case of gas-engines Messrs. 
rossley Brothers have found that the addition 
of water vapour to the charge permits of a higher 
compression than is otherwise possible without 
danger of pre-ignitions. High compression is known 
to “ favourable to economy, but it will be noted 
that in the Griffin engine this economy is reached 
with quite a moderate degree of compression, and 
hence the addition of the water would appear to 
have some other influence besides that of making pos- 
sible the use of high compressions. Possibly it pre- 
vents the cracking of the oil by keeping down the 
maximum temperature attained. In cracking an oil 
highly complex hydrocarbons are likely to be formed 
which burn with difficulty, and might easily, if formed 
in an engine cylinder, be exhausted before being con- 
sumed. The whole matter is, however, very obscure, 
and well worthy of further investigation. Whatever 
the nature of the influence of the water addition to 
the charge, there seems no doubt that it promotes 
economy, since the engine in question develops 1 brake 
horse-power for five-eighths of a pint of oil per hour. 

We reproduce below some notes Messrs. Strain and 
Robertson have been good enough to give us concerning 
the trials of these engines. 





Notes or TRIALS oF Four-Cytinper Grirrin OIL- 
ENGINE. 
Cylinders 11 in. in diameter, with a 14-in. stroke. 
The trials extended over six days, the average daily run 
being 4} hours. The time required for heating up before 
starting was about 20 minutes. On no occasion was the 
slightest difficulty experienced in starting the engine. 





Very limited appliances for testing were at our dis- 
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posa. The brake horse-power could not be directly | 
measured, but was deduced by as ny the indi- 
cated horse-power of the engine running light. This 
appeared to be about 15 indicated horse-power at 227 
revolutions per minute, which gives a mechanical effi- 
ciency of about 85 per cent. at the normal full load of the 
engine— 80 brake horse-power. 

ards obtained under various conditions of running 
were all very similar, the mean pressure with Russian 
bulk oil _—_— gravity, 0.83) being about 72 Ib. per 
square inch. 2 

he engine was run at speeds varying from 185 to 235 
revolutions per minute. ( 

The maximum time the ne ran on load was two 
hours with one pair of cylinders cut out, and one hour 
with four cylinders working. The time of running on 
load was limited by the fact that the brakes heated the 
eats in that time to as high a temperature as was 

8. 





A test was made, during which the engine ran without 
orl fos adjustment, with Senteling Wpeutine gravity, 


ussian bulk oil (specific gravity, 0.83), tar oil! Fig 2 85-Horse-Power Manine Ort-Esorxes, surit FoR THE JUNIN RatLway ComPANY, CHILL 
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Fig. 9. BENZOLINE. Fig. 13. RUSS/“"! BULK OIL. 
J No load, 220R.P M. No load... J eaplostons permin. 
220R.PM.,MEP 70:5 Ube. per 
edo Spruyg 5q. Av. 
<< Atos 
Fig. 10. BENZOLINE. Fig. 714, RUSSIAN BULK OIL. 
Load, 220RPM. 702Foll load ..210R.P M. 
MEP 76-0lbs par Sg-trv. ‘ MEP. 71-8 lbs. perdq.frv. 
soosprig 0 
SS... —— 
fig. 1. TAR OIL. Fig. 18. CRUDE OIL. 
Noload. 2208 PM. Noload, 220R PM. 
EP. 73-0Ubs per Sq Inv. 
100 Spring 200 Spring 
Atmos. 
ig 12 Fig. 16. 
TAR OIL. CRUDE OIL. 
80% Fall load .220R PM. Fall load. 220R.PM. 


00 Spring | MEP 801bs. per Sq. Fru. 
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Fig. 77. RUSSIAN OIL. 
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(specific gravity, 0.975), and crude Texan oil. The 
accompanying print shows typical cards obtained from 
the various oils. No trouble was experienced under any 
conditions of running with the first three oils mentioned ; 
but (as can be seen from Fig. 15) when running light with 
crude oil, ignition was very much delayed, and the in- 
coming charge was consequently occasionally igni 
when entering the a and a violent explosion in 
the vaporiser resulted. 

A mixture of three parts crude oil to one part Russian 
| oil gave no trouble from this cause. _ 
| Figs. 17, 18, and 19 were taken.during a test to prove 
| &e, ie | of the engine to run light for an extended 
x 





peri his test was quite satisfactory. After run- 
ning light for 24 hours, full load was suddenly applied. 
No i larity either in speed or explosions was p- 
+—~ while this was being done, or after it been 
one. 
| No trouble of any kind was experienced during the 
| trials. The ings and pistons ran perfectly cool, and 
| the vaporiser worked well under any load or speed. The 
| temperature of the jacket water on no occasion rose above 
| 120 deg. Fahr.; temperature of supply, 55 deg. Fahr. The 
| governors worked well and proved capable of thoroughly 
———s the speed of the engine under any variations 
| o a 


| RoyaL AcricurturaL SHow aT Park Royat.—Tho 
| Various railway companies have consented to issue to 
members of the Royal Agricultural Society who will be 
travelling to London to visit the Show at Park Royal 
from June 27 to 30 next, a railway ticket (first, second, an’ 

third-class) for the double —— at the price of a single 
fare andagquarter. The tickets i be issued at the railway 
stations on and after Monday, June 19, and on all subse- 
goons days up to and including Friday, June 30; and 
they will be available for the return journey up to and 
including Monday, July 3. The minimum distance for 
which such tickets will be issued is 30 miles. Such 
tickets will only be issued on production and surrender of 
a voucher signed by the Secretary of the Royal a ul- 
tural Society, certifying that the applicant is.a Member 
of the Society, and is travelling to don to visit the 
Show. The voucher entitling a member to a ticket ab 
a reduced rate will only be issued from the offices of the 
Society, at 13, Hanover-square, and all applications 
should reach the Secretary before Saturday, June 24. 











640 


ENGINEERING. 


[May 19, 1905 








NOTES FROM THE NORTH. 
G iascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday the pig-iron 
market continued on the up grade, but there was only a 
small turnover of some 3000 tons of Cleveland warrants 
in the morning, and this was done at 54s. 74d. cash. 
Private dealings were also reported as having taken 

lace. Forward iron was quoted at 483. 6d. one month. 

n the afternoon the business consisted of 1000 tons of 
Cleveland warrants at 543, 9d.—an advance of 14d. 
per ton. Forward iron dropped to 47s. 94., which was 
the nompy | price. It was again reported that a good 
business had been done privately with the view 
of squaring ‘‘bear” accounts. Scotch iron was quo 
at 52s. 1d. cash sellers, and Standard foundry iron 
at 463. 6d. one month sellers. Oa Friday the market 
was very idle, and only a small business of Cleveland 
warrants was put through at 54s. 9d. cash. No forward 
quotations were given. A similar tone pervaded the 
afternoon market, although one lot of Cleveland warrants 
was done at 543. 74d. cash. The closing quotations 
were 54s. 9d. cash, and 483. one month sellers. Standard 
foundry iron was done at 463. 74d. five days, and cl 
at 463. 1044. cash sellers. The market on Monday was 
practically unchanged in the prices of Cleveland war- 
rants. The transactions were about 5000 tons, which 
were done at 54s. 744. and 543. 9d. cash. One month 
iron was quoted at 483. sellers. In the afternoon 
there were no dealings in Cleveland warrants, but 
the prices quoted were 543. 9d. casb and 47s. 6d. one 
month sellers. Hematite iron was done at 563. cash, and 
Standard foundry iron changed hands at 463. 9d. cash. 
The turnover was 1000 tons. On Tuesday morning the 
market was firm in tone, but the business small, only 
2000 tons of Cleveland warrants being put through. The 
prices were 543. 9d. cash and 47s. 64. twenty - eight 
days, and at the close they were quoted by sellers at 
54s. 104d. cash, and 47s. 9d. one month. Standard foundr 
iron was offered by sellers at 463. 9d. cash and 46s. 6d. 
one month. The afternoon market was rather a peculiar 
one, as the price paid for three days Cleveland warrants 
was 54s. 9}d., while the price paid for nine days’ iron was 
483. 3d.—fully 63. 6d. less, and that for twenty-three 
days and one month was 7s. 6d. less—namely, 47s. 3d. 
The turnover was 4000 tons. Standard foundry iron— 
1000 tons—changed hands at 45s. 9d. and 453. 104d. 
cash, with closing sellers at 46s. cash and 45s. 74d. 
one month. To-day (Wednesday) the dealings amounted 
to nearly 4000 tons. Cleveland warrants again advanced 
to 553. cash, and business was also done at 47s. 9d. seven 
days, and at 474. 14d. twenty-two days. Forward iron was 
quoted nominally at 47s. one month sellers. At the after- 
noon session the tone was practically unchanged, and only 
a small business was put through. Cleveland warrants 
were done at 55s. cash and 47s. 3d. seven days. The 
closing quotations were 553. cash sellers, and 46s. 74d. 
one month sellers. The prices quoted by makers for 
No. 1 iron are as follow:—Clyde, 57s. 6d.; Calder, 
Gartsherrie, and Summerlee, 58s. ; Langloan, 64s. 6d. ; 
Coltness, 65s. (all shipped at Glasgow); Glengarnock 
(shipped at Ardrossan), 58s. ; Shotts (shipped at Leith), 
593. ; and Carron (shipped at Grangemouth), 59s. 


Sulphate of Ammonia. — The sulphate of ammonia 
market remains very steady, and is active as regards 
parcels for prompt delivery, while more interest is shown 
in the deliveries for the summer and autumn months. 
On the other hand, consumers still hold back, and the 
buying is almost entirely confined to dealers who have 
sales to cover. Stocks remain at a low point, and 
although the exports for the month of April show a 
decline, there does not seem to any accumulation of 
sulphate. The prices are 12/. 15s. to 12/. 16s. 3d. for 
prompt, and May and June delivery, though there are 
rather more sellers than buyers at these figures. The very 
cheap sellers of July-December delivery appear to have 
withdrawn from the market. There would probably be 
buyers at 2s. 64. per ton less than 12/. 10s. for that date. 


Local Steel Trade.—It cannot be said that there is any 
improvement in the local steel trade. Large lots are 
being turned out by some of the leading firms, and fairly 
large quantities are raquired by several of the prominent 
shipbuilding firms on the Clyde. There is no talk of the 
prices being reduced at present,- but it may come that 
way sooner than is generally expected. 


Shipbuilding Contracts.—Messrs. G. and J. Burns, 
Limited, have contracted with the Fairfield Company to 
build them a turbine passenger steamer of high power and 
speed, to conduct the daylight service between Ardrossan 
and Belfast.—Messrs. Murdoch and Murray, Port Glas- 

w, have contracted to build another steamer for the 

iver Amazon, but of 1 r dimensions than those pre- 
viously built by the firm. She will be supplied with triple- 
expansion engines ne Nineerss D. Rowan and Co.—The 
British India Steam Navigation Company have placed an 
order for two cargo steamers with Messrs. Barclay, Curle, 
and Co.—Mr. John Duthie, Aberdeen, has an 
order for a steel steam trawler and drifter, 140 ft. in 
mc foo for foreign owners. The vessel and machinery 
wil or built under special survey, to qualify for the 
mar “og M4 


of the Bureau Veritas Registry. 








Tourist GuIDE TO THE ConTINENT. ~The Great Eastern 
Railway Company issue an illustrated ‘‘ Tourist Guide to 
the Continent,” published at 6d. Among its features are 
= of tours in the —_ Germany, Norway, 

mark, Sweden, Holland, — vid the Royal 
Mail route, Harwich, Hook of Holland. A series of Con- 
tinental maps are given, and a chapter at the commence- 
— contains general information on Continental tra- 
ing. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Fire in a Boiler-House.—On Tuesday evening a fire 
occurred in the boiler-house of the Eclipse Saw-Mills of 
Messrs. Tanfield and Sayles, Sheffield, which caused 
great alarm and endangered several lives. The boiler 
stands low, and on a lower level is the fuel cellar, reached 
by a flight of steps. The fire was caused, it is stated, 
owing to the damper not having been raised. The air, 
instead of being drawn from the front of the boiler and 
passing through, a back draught was set up which drove 
the flame out of the door and ignited a heap of fuel. 
The heat was so great as to cause the joints of the boiler 
to start, and steam and water escaped. The fire brigade 
were summoned and extinguished the fire. A few minutes 
after, a huge column of flame shot up the cellar steps and 
manhole. Two men who were in the cellar were very 
badly singed, and several other men who were standing 
near were severely scorched. Apparently, quantities of 
gas had been generated among the fuel in the boiler- 
house, and when the fire was raked out the gases ignited 
with a loud explosion. 


The Iron and Steel Trades.—The improvement already 
noticed in the several branches of the steel trade is being 
maintained, although there is no further development. 
Some makers of Bessemer and Siemens steels are able to 
keep their furnaces fully occupied, but others are still 
limiting their output. Prices are very firm. There is a 
large consumption of steel going on in the manufacture 
of spiral and volute springs for railway purposes, and 
some houses are very fully occupied. The orders are for 
both home and foreign markets. Competition in the 
crucible steel trade is excessively keen. So many makers 
have taken up the production of high-speed steels, and 
prices have been so cut, that they are scarcely higher 
than thoze charged for the old self-hardening tool steels, 
although the expense of putting them on the market is 
much higher. A very large business continues to be done 
in twist-drills made from high-speed steels. Many new 
plants have been put down for their manufacture, and all 
are well employed. The American makers are exerting 
vigorous efforts to retain their hold on the English market, 
and are sending over considerable quantities. Leading 
houses in the file trade are doing a large business in the 
ordinary run of files, but the discounts allowed are so 
excessive as to leave little margin of profit. 


The South Yorkshire Coal Trade.—The demand for 
house coal is still declining, and pricesare weaker. There 
has been no general reduction, but in some quarters con- 
cesssions of 6d. per ton are being made. Contracts for 
supplies of gas coal are being entered into, and, wherever 
possible, last year’s rates are being obtained, but in some 
cases slightly reduced figures are being accepted. Many 
of the soft-coal pits in South Yorkshire are not working 
half-time, and very few more than four or five days a 
week. There is increasing activity at the steam-coal pits, 
and a very large tonnage is going away to the ports, 
although the demand for Russia is not, so far, up to the 
average. An excellent market is found for all kinds of 
small coal, especially in the woollen and cotton districts, 
and prices are firm. Makers of all kinds of coke are well 
employed, and have no difficulty in disposing of their 
output. 








THE ENGINEERING STANDARDS ComMITTEE.—The above 
committee have now issued a series of standard specifica- 
tions for the steel used in shipbuilding. These have been 
prepared by a strong and very representative committee, 
including members appointed by the principal Govern- 
ment departments, Lloyd’s and the other great insurance 
corporations, the Iron and Steel Institute, and other 
important technical societies. The specifications require 
in the case of plates that the steel shall have a tensi!e 
strength of 28 to 30 tons per square inch, the lower limit 
being reduced to 26 tons in the case of plates to be cold- 
flanged. The elongation is fixed at 20 per cent. for plates 
# in. thick and upwards, and 16 per cent. for thinner 
plates. The specification can be obtained from all book- 
sellers at the price of 2s. 6d. 


DINNER OF Past AND Present Crewe Men. — The 
twenty-first annual dinner of Past and Present Crewe 
Men took place at the Grand Hotel, Charing Cross, on 
the evening of the 17th inst., Mr. R. F. Trevithick 
occupying the chair. The occasion was a notable one, 
inasmuch as after the usual loyal toasts had been drunk, a 
presentation from the Past and Present Crewe Men was 
made to Mr. Hernu in recognition of his twenty-one 
years’ service on their behalf. In making the pre- 
sentation, which consisted of a gold chronometer, a silver 
cigar-case, and an ivory rule, Mr. H. A. Ivatt in a 
happily-worded speech thanked Mr. Hernu for all he had 
done, and, in an amusing manner, pointed out that, 
although there was a committee which was supposed to 
assist Mr. Hernu in his labours, its work had always been 
merely nominal. In reply, Mr. Hernu, in a few well- 
chosen words, thanked all who had contributed towards 
the testimonial, and Mr. Ivatt for his remarks on 
the subject. In addition to the watch, the cigar- 
case, and the rule, Mr. Hernu received a_hand- 
somely-bound book containing the signatures of all the 
donors. The toast, ‘‘ The present Crewe Men,” was 
then proposed by Mr. Wilson Worsdell, and the toast, 
‘The Past Crewe Men,” by Mr. C. J. B. Cooke. Mr. 
J. C. Peache replied to the latter. The health of the 
chairman was proposed by Mr. J. F. Robinson, and in 
his reply Mr. Trevithick gave some interesting parti- 
culars of the changes that had taken place in the works 
at Crewe, and in the locomotives owned by the London 
and North-Western Railway Commpany since he first 
knew them between forty and fifty years ago. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesda: 

The Cleveland Iron Trade.—The Cleveland pig-iron 
trade is, owing to speculative influences, still in a very 
unsatisfactory state. Legitimate trade has been paral) sed 
by prices being forced to prohibitive rates. The gam|le 
is expected to end this week, and it is to be hoped that such 
will be the case, for legitimate trade has really suffered 
very considerably by the action of speculators, many 
customers who have for long bought ieee having cen 
driven elsewhere with their orders. As showing the 
extracrdinary position of affairs, a cargo of Cleveland pig 
has been returned from Port Dundas, near Glasgow, to 
Middlesbrough, to be sent intothe warrant stores. This is 
indeed as bad as carrying coal to Newcastle. Yesterday 
there was only a moderate attendance on ’Change, and 
business was almost at a standstill. Nominally No. 3¢.m.b. 
Cleveland pig was 503., and No. 1 was 51s. The lower quali- 
ties were rather easy. No. 4 foundry was obtainable at 
45s. 6d., and grey forge at 433. 6d., though some firms 
asked 3d. above these rates. Mottled was 43:., and white 
423. 6d. East Coast hematite pig showed a downward 
tendency. Some of the leading makers adhered to 
553. 6d. for early delivery of mixed numbers, but pur- 
chases were possible at 55s. 3d., and even 55s. was men- 
tioned. No. 4 forge hematite remained at 52s. Spanish 
ore was steady and firm. Rubio (50 per cent. quality) 
stood at 15s. 6d. ex-ship Tees. Middlesbrough warrants 
closed 54s. 94d. cash buyers. To-day the market was 
quiet and idle, the continued high price of warrants 
keeping genuine buyers of pig iron out of the market. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel industries new features are few. There is 
a lull in the buying of most descriptions; but producers 
generally have a fair number of contracts on hand. 
Rather better inquiry is reported for steel rails for ship- 
ment. Quotations all round are stationary. Common 
iron bars are 6/. 7s. 6d. ; best bars, 6/. 17s. 6d.; iron 
ship-plates, 6/. 23. 6d.; iron ship-angles, 6/. 7s. 6d.; iron 
ship-rivets, 7/. 7s. 6d. ; steel bars, 6/. 53.; steel ship- 
| ee 5l. 17s. 6d. ; steel ship-angles, 5/. 10s.; steel 

iler-plates, 7/.; steel joists, 5/. 7s. 6d.; steel sheets 
(singles), 77. 5s.; steel sheets (doubles), 7/. 15s.; and heavy 
sections of steel rails, 5/. 53.—all less the customary 
24 per cent. discount, except rails, which are net. 


Coal and Coke.—Little alteration of moment can be 
reported so far as the fuel trade is concerned. Though wo 
have arrived at the quiet season for gas coal, a moderate 
demand is still reported. Amongst the orders recently 
given out is one of 25,000 tons for Christiania, 10,000 tons 
of which has been contracted for at 8s. 4d. per ton, and 
15,000 tons at 8s. 7d., both f.o.b. without tax. Bunker 
coal is in good request, and unscreened Durhamsare’7s. 94. 
to 8s. 3d. f.o.b., according to quality. Coking coal is 
firm. Activity in coke continues, and the local consump- 
tion is heavier than for a long time past. 








NataL Coat-Mininc.—The working of coal in Natal 
shows considerable progress, the output last year having 
amounted to 858,000 tons, as compared with 329,000 tons 
in 1899. Natal has very large coal deposits, especially 
in the Newcastle and Dundee districts. 


Soctrety or Arts.—The Duke of Mzrlborough will 
preside at the concluding meeting of the Colonial Section 
of the Society of Arts on Tuesday afternoon, the 23rd 
inst., when Sir Charles Metcalfe will read a paper (illus- 
trated with lantern views) on ‘‘The Cape to Cairo Rail- 
way.” The chair will be taken at 4.30. 


Go.p.—The value of the gold imported into the United 
Kingdom in April was 2,418,672/, as compared with 
2,046,3132. in April, 1904, and 1,789,051. in April, 1903. 
In these totals the principal gold-producing colonies 
figured as follows :— 

April, 1905. April, 1904. 


Colonial Group. April, 1903. 





£ 
815,303 
203,133 
453,833 


£ 
973,776 
226,551 
287,209 


£ 
1,300,470 
622,433 
293,841 


British South Africa 
British India a 
Australasia .. 


ng April 30, this year, gold was 
imported into the United Kingdom to the aggregate 
value of 13,819,489/., as compared with 11,506, 384/. in the 
corresponding period of 1904, and 8,482,926. in the cor- 
responding period of 1903. 


In the four months endi 


TURBINES IN THE GERMAN Navy.—Two vessels of the 
German Navy—the small cruiser Lubeck and the tor- 
pedo-boat S 125—have been supplied with turbine-motors, 
The Lubeck is making her trial trips. She was launched 
in March, 1904, and it had been proposed that she should 
commence her trials in August, 1904, but the change to 
turbine-motors has been attended with some misunder- 
standings and delays. The weight of the two turbine- 
motors which have been installed in the Lubeck is 77} 
tons less than that of the piston-engines of the Hamburg, 
which is a very similar vessel. It is provided that pe 
turbines must give the cruiser during an uninterrupte 
six hours’ trial a speed which is not to be less than = 
which would be obtained by a similar vessel fitted with 
an ordinary engine working up to 10,000 horse-) wer 
The turbines are to make about 670 revolutions ved 
minute. In the case of the torpedo-boat 5S }:) the 
number of revolutions is not to be less than ‘' a 
minute. The saving of weight effected in the t — 
boat S$ 125 has been about 75 tons, and she has attaine 
speed of 28} knots. 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam-coal trade has shown no special 
feature. Theinquiry for early shipment has been limited, 
and little new business has been passing. The best large 
steam coal has made 12s. 9d. to 13s. per ton, while secon- 
dary qualities have ranged from 11s. 6d. to 12s. Gd. per 
ton. House coal has been in moderate demand; the best 
ordinary qualities have made 13s. 6d. to 14s. 6d. per ton, 
while secondary eee oa have brought 10s. 6d. to 13s. 
per ton; No. 3 Rhon da large has made 13s. 9d. to 14s. 
per ton. Foundry coke has made 17s. 6d. to 18s. per 
ton, and furnace coke 16s. to 16s. 3d. per ton. As 
regards iron ore, Rubio and Almeria have been quoted 
at 13s. 9d. to 148 per ton, upon a of 50 per cent. 
of iron, charges including freight, insurance, &c., to Car- 
diff or Newport. 

Newport Docks.—Great extensions and developments 
are being carried out by the Alexandra Docks and Rail- 
way Company at Newport to enable the company to cope 
with the increased trade which has been attracted to 
Newport. A new quay at the South Alexandra dock, 
which was recently completed by Messrs. Topham, Jones, 
and Railton, is being equipped with nine new hydraulic 
cranes, supplied by Sir W. G. Armstrong, Whitworth, 
and Co., Limited. Two of them are for 6 tons and seven 
are for 3tons. The erection of a new warehouse on the 
same quay is also being pushed forward. A contract for 
a considerable dock extension, a diversion cf the Ebbw, 
and the construction of additional siding accommodation, 
for which the Alexandra Docks and Railway Company 
obtained powers in the last session of Parliament, has 
been signed, and the contractors—Messrs. Gibb, Easton, 
and Son, of Westminster—have undertaken to complete 
the work in two years. 


The Swansea Valley.—A good tonnage of raw ore has 
been converted into pig during the last few days. The 
demand for tin bars of local manufacture has shown no 
falling off, and stocks have been a good deal reduced. 
The tin-plate works have continued fully employed. 
The foundries, however, have not been overdone with 
orders. 

South Wales Coal and Iron.—The exports of coal from 
the six principal Welsh ports—Cardiff, Newport, Swansea, 
Port Talbot, Neath, and Llanelly—in April amounted to 
2,047,797 tons, as compared with 1,990, tons in April, 
1904. The aggregate shipments were made up as fol- 
lows :—Foreign, 1,682,414 tons; coastwise, 365,383 tons. 
The shipments of iron and steel from the six ports in 
April were 9369 tons; of coke, 8603 tons; and of patent 
fuel, 73,786 tons. The aggregate shipments of coal from 
the six ports in the first four months of this year were :— 
Cardiff, 5,643,123 tons ; gk ey 1,305,029 tons ; Swan- 
sea, 644,731 tons; Port Talbot, 349,995 tons; Neath, 
98,130 tons; and Llanelly, 90,438 tons; or altogether, 
8,131,446 tons. The aggregate shipments of iron and 
steel were :—Cardiff, 27,451 tons ; Newport, 19,679 tons ; 
Swansea, 8526 tons; and Port Talbot, Neath, and Llanelly, 
nil; oraltogether, 55,656 tons. The te shipments of 
coke were :—Cardiff, 18,516 tons; Newport, 5722 tons; 
Swansea, 2742 tons; Port Talbot, 5327 tons; and Neath 
and Llanelly, nil ; or altogether, 32,307 tons. The aggre- 
gate shipments of patent fuel were:—Cardiff, 136,841 
tons; Newport, 28,316 tons ; Swansea, 147,415 tons ; Port 
Talbot, 29,445 tons; and Neath and Llanelly, nil; or 
altogether, 342,017 tons. 


Dowlais.—The iron and steel works have shown a satis- 
factory activity. The steel sleeper mill has been restarted, 
and a substantial contract will probably employ it for 
some time. The Big Mill and, the Cogging Mill are 
briskly engaged. The Goat Mill has maintained its out- 
put of steel rails, which have been despatched to meet 
orders upon home and foreign account. 





CoreNHAGEN’s SHIPPING, 1904.—Compared with the 
year 100, the shipping of Copenhagen shows an-incréase 
of 263,714 tons as far“as’.steamers are concerned, and 
a decrease of 79,525 tons as regards ‘sailing vessels, 
the net increase being 184,189 tons,<of- which 28,258 
tons refer to Danish steamers. Altogether the number 
of vessels during’1904 amounted to 9705 steamers, with an 
aggregate burthen of 3,204,326 tons, and of sailing vessels 
to 8223 of an aggregate burthen of 321,601 tons. 





Licur ar Newcastir.—The Newcastle Electric Supply 

mpany haveannounced that as from July 1 their charge 
for electric light will be reduced from a maximum of 44d. 
toa flat rate of 33d, per unit, less 5 per cent. discount 
for prompt payment. Notwithstanding that the electric 
light has made great p in Newcastle, there has 
also been an increase in the sale of gas, the Newcastle 
and Gateshead Gas Company having beaten the record of 
last year witha sale of 2,813,000,000 cubic feet. There are 
now ‘our companies supplying electricity in Newcastle— 
viz. the Newcastle Electric Supply Company, the County 
of Durham Electrical Power-Distribution Company, the 


New 'stle and District Electric Lighting Company, 
and the Northern Counties Electricity Company, e 
Output of the Electric Supply Company in 1 was 
9,000,500 units ; last year the total was carried to 
ay 00 units, and it is considered probable that in 
The - aggregate of 30,000,000 units will be attained. 


‘weastle and District Electric Lighting Com 

- gee d an out out last year of 3,200,000 anite; rx yams 

ce. rresponding total is expected to be carried to 

oe units, and possibly even to 6,000,000 units. 
1e {Northern Counties Electricit Company is now 

Supp!ying 7000 consumers. Gas in Newcastle at present 

Costs from 1s. 10d. to 2s. per 1000 cubic feet. 


MISCELLANEA. 


Tue firm of Messrs. Krupp, at Essen, have bought some 
land at Hirup, in the Island of Ars, on the east coast 
of the Duchy of Sleswick, for the purpose of building a 
shipyard there. The firm, it may bo remembered, already 
own a shipyard at Kiel. 

A Colonial and Indian Exhibition was opened at the 
Crystal Palace last Friday. It comprises largely raw 
products, and articles of native manufacture. There | 
are also a few machines and appliances for dealing with | 
materials grown in the colonies. 


In Finland there are comprehensive plans to the fure | 
for the purpose of exploiting the large deposits of peat 
on an increased scale, on the principle of using them as 
fuel on the spot for the generation of electricity, which is 
to be transmitted to neighbouring towns. 


According to Le Mercure Scientifique, a new explosive, 
consisting of a mixture of powdered aluminium and 
nitrate of ammonium, is now being introduced. It has 
the advantage of being neither liable to spontaneous 
decomposition nor to premature explosion by shock or 
friction. It burns only with difficulty, and isnot affected 
by frost or damp. It can, sesdsiiaionn, be detonated 
by an ordinary detonator; the gases resulting being 
innocuous. 


The Danish Government has again shown its desire 
to assist its less well-to-do subjects by providing a fund 
from which loans are made to artisans and small indus- 
trial establishments so as to enable them to buy motors 
and machine tools, in which the Government then has 
security. The amount of the loan, asa rule, is between 
5000 kr. and 500 kr. (275/. and 27/.); interest of 3 per 
cent. is paid on the loan, which is paid off at not less 
than one-tenth per year. 


The following resolution was passed by the Council of 
the Society of Arts at their meeting held on May 8, 
1905 :—‘‘In view of the feelin which appears to have 
been aroused amongst some of the proprietors of the 
London Institution with regard to the proposed amalga- 
mation with the Society of Arts, at the consequent 
probable difficulties of effecting a harmonious fusion of 
the two corporations into a single institution, the Council 
of the Society of Arts have decided not to take any further 
action in the matter, and hereby discharge the committee 
which, at the instance of the Board of Managers of the 
London Institution, they appointed to consider the scheme 
for amalgamation.” 


Papenense shows that the total electric energy used in 
the Valtellina three-phase line amounts to 71.4 watt-hours 
r ton mile. Included in this figure are train and station 
ighting, and the energy used in shunting operations, 
the mileage of which is unknown. The energy required 
to actually run the trains appears to be about 50 watt- 
hours per ton-mile, as measured at the motors, -or 56 watt- 
hours at the switchboard. An interesting fact, shown by 
experience on this line, where the trains are few, is that 
the narrow speed limits within which the induction motor 
works indirectly limits the demand on the power-house 
in starting a heavy train. When such a demand comes 
on the turbines slow down a little ; and, as a consequence, 
other trains running on the system, in endeavouring to get 
into step with the temporarily lessened periodicity, demand 
less current, or, if the reduction in speed is considerable, 
even return current to the line. 


In a paper recently read before the Royal Society, Mr. 
A. H. Peake describes a series of experiments on the 
specific heat of superheated steam at constant pressure. 
In one series of experiments the value of the specific 
heat was deduced from the amount of superheat observed 
in expanding dry saturated steam through an orifice, a 
method previously followed by Professor Carpenter in 
America and by Mr. J. H. Grindley. In these experi- 
ments the specific heat varied with the pressure from 0.43 
at pressures of 21 lb. absolute up to 1.0 at a pressure of 
135 1b. absolute. The amount of superheat was moderate 
—ahout 100 deg. Fahr. as a maximum. In some further 
experiments, in which the heat required to raise the tem- 
perature of superheated steam was measured electrically, 
this variation in the specific heat with rise of pressure was 
not observed. The author concludes that Regnault tables, 
which were used in calculating the specific heat from the 
results observed in the experiments with throttled steam, 
are untrustworthy. It has, however, to be noted that 
whilst the maximum rise of temperature in the case of 
the throttling experiments was 100 deg. Fahr., it was over 





220 deg. Fahr. in the case of the second series, so that H 


the two series of experiments ure not. strictly comparable. 
There is much evidence that with high superheats the 
specific heat is independent of the pressure, having a 
value of about 0.46, whilst at low superheats it increases 
with the pressure, and is probably with high pressures not 
very different from unity. 


In a paper recently read before the Buffalo Foundry- 
men’s Association, Mr. W. H. Carrier strongly advocated 
the use of the fan rather than the positive blower to 
supply the blast to the cupola. The fan furnishes a 
variable air volume at a constant pressure, whilst the 
blower delivers a constant quantity of air at a variable 
pressure. The fan is, he states, more elastic, giving a 
great volume of air when most needed, at the beginning 
and end of a heat, and the air supply is more readily 
under control than with a positive blower. The latter, 
when new, has an efficiency of 70 to 75 per cent., whilst 
that of the fan does not generally exceed 60 to 65 per 
cent.: though ata slightly extra cost this efficiency can be 
in to 70 percent. The fan, however, retains its 
initial efficiency, which is not the case with the positive 
blower. Mr. Carrier says that the practice of using a fan 








foundrymen. Larger tuyéres are thus provided, giving a 
better distribution of the blast. He lea the evite 
table of the capacity (Cap.) in pounds of iron per ho ir, of 
cupolas of the different diameters noted, together with 
the air required per minute (A.P.M.), and the horse- 
power (H.-P.) necessary with different blast pressures : — 


Preesure 0° Blas‘. 





Diameter = — 
ecu. 100z. | 1202, | 1402 = 16 Oz 
in. { Cap. 5,690 6,230 6,730 7,200 
30 141A. P. M. 423 1,568 1,688 1,100 
\ H.-P. 17.4 9.7 12.8 15.0 
j . Cap. 7,740 8,480 9,170 9,800 
3 1 /a.P.M.! 1,935 21:0 2293 2,450 
\ H-P 10.0 142 16.7 20.4 
jf Cap. | 10,120 | 11,080 | 11,970 12,800 
40 A.P.M > — 2,530 2,770 2,993 8200 
\ HP. 13.2 17.8 21.8 26 6 
jf Cap. 12,810 | 14,030 15,150 16,200 
45 A.P.M., 3,208 3,508 3,788 4,060 
\ H.-P. 16.7 21.9 27.6 3°.7 
j Cap. 15,810 | 17,820 | 18,709 10,090 
50 A.P.M. 3,958 4.830 4,675 5,000 
\) -P. 20.6 270 34.0 41.6 
j, Cap 19,180 | 20,900 22,640 23,200 
55 A. P.M 4,783 5,240 5,660 6,010 
\ i 24.9 32.7 41.2 50.3 
{ Cap. 22,770 | 24,910 | 26,940 | 28,80) 
co J AP. M. 5,693 9,238 6.735 7,200 
\ H.-P. 29.6 38 9 49.0 9.0 
jf Cap. 26,730 | 20,270 | 31,620 83,80 
65 A.P.M.) 6,603 7,313 7'905 8,450 
\ “H?. 34.8 45.7 57.5 70.3 
j Cap. 30,990 | 83,950 | 36,670 39,200 
70 A.P.M., 7,748 | = 8,488 9, 168 9,800 
(| H.-P. 40.3 52.9 66.7 81.5 


A a cy ee goods locomotive, fitted with a water- 
tube boiler, has been working on the Algerian lines of the 
Paris-Lyons- Mediterranean Railway since February, 1904. 
The boiler consists of two drums, placed one above the 
other. The upper is 40 in. in diameter by 19 ft. 7 in. 
long, whilst the lower is 263 in. in diameter and of 
equal length. The two are connected together by three 
large downcomers and numerous curved water-tubes, 
mostly 24 in. in diameter. The grate area is 20.5 
square feet, and the total heating surface 1280 square 
feet, whilst the designed working pressure is 178 lb. per 
square inch. The boiler weighs 13.5 tons empty and 
19.35 tons in working order, whilst the fire-tube boiler 
commonly used with these locomotives weighs 15 tons 
empty and 184 tons full, so that the water-tube boiler 
has actually a greater water content. Its cost is stated 
to have been 21,500 francs, as compared with 25,500 francs 
for the ordinary type. It was introduced in the hope of 
avoiding troubles due to leaky tube-plates and broken 
stays, which, owing to the bad quality of the water 
available, were pretty frequent occurrences. It is stated 
that, owing to the better steaming qualities of this boiler, 
it has been found possible to increase the weight of the 
trains by 25 per cent. According to M. Saussol, the ex- 
perience already gained is sufficient to make it certain 
that this boiler will cost considerably less in repairs than 
the ordinary locomotive type it replaces. 








Assovan Dam.—The work of filling up with masonry 
in cement the deep holes scoured out in the bed of the 
river below the sluices, and further protecting the fissured 
rock on the down-stream side by a 60 yards wide and 
2 yards thick masonry apron, has been rapidly proceeded 
with by Mr. MacDonald, the chief engineer at Assouan, 
under the direction of Mr. Webb, the Under-Secretary of 
State for irrigation works. In accordance with the pro- 

ramme arranged when Sir Benjamin Baker visited the 

am, the whole of the work is to be completed in two 
years, and at the present rate of progress this will be 
accomplished. In the. meantime, as announced by Sir 
William Garstin, the question of raising the dam remains 
in abeyance because a careful detailed study of the rock 
exposed by the scour satisfied the engineers that without 
the aid of. the new masonry the rock could not be relied 
upon to sitfSfactorily resist the in shear due to the 
pro raising of the dam. It was considered that with 
the*unprotected fissured rock at the toe of the dam, the 
distribution of shear might be as bad, or even worse, than 
that assumed by Professor Pearson in his investigation of 
tensile stresses at the toes of dams; and the interests at 
stake were so large that obviously no risks could be run. 





Co.uiery Ratine ApPpgeALs.—On the 4th inst., Mr. W. 
4 Y; er of Hanley, sat at the Surveyors’ 
Institution, London, by special arrangement, to hear the 
appeal of the Shelton Iron, Steel, and Coal Company, 
Limited, in respect of the assessments placed upon their 
collieries, blast-furnaces, and other works by the Assess- 
ment Committee of the Stoke-upon-Trent Union. As 
the result of a long conference between the parties an 
amicable settlement was arranged, by which the rateable 
value placed upon the collieries and works were reduced 
as follows :—Collieries, from 8845/. to 7144/.; works, from 
50092. to 46587. The company’s appeals were therefore 
allowed, with costs.—On the 9th inst. the appeals of the 
redegar Iron and Coal Company, Limited, were heard 
at the Monmouthshire Quarter Sessions, sitting at Usk, 
when, after evidence on behalf of the appellants by Mr. 
Humphreys-Davies, and speeches by counsel, the Court 
decided to reduce the rateable value of 27,540/., placed 
upon the appellants’ collieries, to 25,000/., and allowed the 
appeal with costs. Both appeals were conducted by the 
hinery Users’ Association (Incorporated), of which 
Association the: Shelton and Tredegar Companies are 
members. The Spee were advised throughout the 
proceedings by Mr: G. Humphreys-Davies, the Associa- 





and lower air pressures appears to be growing amongst 





tion’s surveyor. 
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TRIPLE-EXPANSION CORLISS ENGINE OF 1500 ILH.-P. FOR THE TRANSVAAL 
CONSTRUCTED BY MESSRS FULLERTON, HODGART, AND BARCLAY, LIMITED, ENGINEERS, PAISLEY, N.B 


(For Description, see Page 636.) 
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THE COMING NAVAL BATTLE. 


For some time past the world has been watching 
with mixed feelings—among which impatience is 
not the least predominant — for a naval battle 
which, if it take place, may be fraught with issues 
as momentous as any that have followed from a 
like event. Over twenty-three centuries past 
there was a strangely similar condition of the 
world’s affairs ; but the analogy, like most of those 
in history, is far from exact ; to form it, indeed, 
one must make a complete reversal. Then un- 
willing hordes were driven from Asia to Euro 
to crush a free and enlightened people. The 
battles of Marathon and Salamis turned the tide 
of invasion, and dominated the history of the two 
continents during a period in which over a hun- 
dred generations have come and gone ; since then 
the nations that enacted so great a part in the 
history of mankind have sunk into military insig- 
nificance. It may be that the flood-mark has been 
reached ; those who talk of the ‘‘ Yellow Peril” 
would have us believe the reflex action is about 
to commence, and that the enlightenment of 
the West will once more be threatened by the 
semi-barbarous races which swarm in Asia, led 
by an ambitious, energetic, and unscrupulous 


’ | people. 


odern engineering has put such a threat far in 
the background. Warfare is now an engineering 
operation, and engineering is the product of civili- 
sation and enlightenment. No people, however 
multitudinous, and however highly endowed with 
native military virtues, but without those weapons 
which are the highest products of a great scientific 
industry, can hope to succeed against a nation so 
equipped. It is, of course, possible to imagine Japan 
converted into a vast factory for the manufacture of 
warlike material to arm the countless millions of 
potential soldiers of Southern and Eastern Asia ; 
but that would be the work of many decades, even 
if the Japanese were inclined to ome so foolish a 
part. The great safeguard for a however 
—apart from the common-sense which is so emi- 


8| nently characteristic of Japan—is the costliness of 


warfare. If our allies were inclined to devote their 
island country to becoming an arsenal for the East, 
whence would come the funds that would support 


650| the population in the meantime? The whole of 


Asia could not supply the means, for the ‘‘ teeming 
millions ” of the mainland are distinguished chiefly 
by their poverty. Before a people can get rich they 
must have manufactures—manufactures mean en- 
lightenment and a high state of civilisation, which 
is not given to ixcursions of the nature shadowed 
forth by the alarmists who preach the ‘‘ Yellow 
Peril.” If there is to be a war of white and 
coloured races for the dominion of the world, it will 


sg | not come within a time that will make it a personal 


matter to the youngest among us. We may not 
know what the future may have in store, but we 
may be certain that the ‘‘ Yellow Peril” is not an 





instant danger. 


Western Europe may, therefore, watch with more 
composure for the issue of the threatened naval 
battle of which there is a more immediate prospect; 
anxious chiefly whether we may be drawn into the 
conflict by untoward events. e key of the situa- 
tion is now, as it must always be for island king- 
doms, at any rate, the command of the sea. England 
and Japan stand exactly on the same footing in this 
respect. The battles that have been fought in 
Manchuria have been but subsidiary operations, 
tremendous only in the awful loss of human life 
they have entailed. Unless Japan can keep the 
seas open, her victories, bought with such lavish 
expenditure of blood and treasure, will not influence 
the issue of the campaign ; supposing, indeed, Russia 
does not break up from within. Japan has won her 
Nile, she has yet to fight her Trafalgar. As the 
prowess of our soldiers in the Peninsular would 
have been of no avail, and Waterloo impossible, 
had Villeneuve beaten Nelson one hundred years 
ago, so will the victories of Japan in Manchuria 
afford no more than barren honour should Rojh- 
destvensky overcome Togo. 

It is generally assumed, at any rate on the Con- 
tinent, if not in England, that the Russian Fleet, 
reinforced by Nebogatoff’s division, is stronger 
than that which Japan can oppose to it. In battle- 
ships, this is true in regard to numbers, for the Rus- 
sians have eight vessels, whilst the Japanese Admiral 
commands but five, supposing the Yashima to have 
been lost, a fact which is still in doubt. The Asahi, 
the Mikasa, and the Shikishima, of the Japanese 
Fleet, are, however, of greater displacement than 
any of the Russian vessels; but, on the other 
hand, the most modern Japanese battleship dates 
from 1902, whilst four of the Russian vessels were 
completed only last year. So far as mere displace- 
ment is concerned the Russians have four battle- 
ships of about 13,500 tons, one of about 12,600 tons, 
two of over 10,000 tons, and one of 9600 tons. 
Two of the Japanese battleships are of 15,200 tons, 
one of 14,800 tons, one of 12,300 tons, and one of 
7400 tons. The latter, the Chinyen, is the oldest 
and slowest battleship of both sides, having been 
built in 1884, and being credited with only about 
14 knots. The rest of the Japanese battleships are 
faster than any of those of Russia, one being of 
19 knots, and three of about 184 knots. The 
Russians have five 18-knot vessels, two of 16 knots, 
and one of 14.8 knots. 

So far, it will be seen, Russia is distinctly 
superior in heavily-armoured vessels designed to 
take their place in the line of battle, and she has 
three coast-defence vessels of fair speed, as com- 
wee to one small and slow vessel of this class 

longing to the Japanese. What part, if. any, 
these ships would play in a set fight isa problem 
upon which there are diverse opinions, and for the 
solution of which experience is not at command. 
If, however, there is one lesson which the previous 
operations of the present war has more strongly 
impressed than another, it is.that the value of 
heavy armour may be easily overrated. We must, 
however, remember that we have had, either in 
this war or any other, little data that would enable 
a conclusion to be formed as to what would take 
place in a modern sea fight analogous to the great 
decisive battles of old days, when two fairly well- 
matched fleets fought stubbornly until victory was 
proclaimed. ; 

It is held by some that engagements of this kind 
are impossible in the present days of weapons of 
such enormous powers of destruction as are now 
made; and thatis, perhaps, one of the most crucial 
points that the coming fight may solve. At any 
rate, the naval operations, so far as they may be 
taker as representative, show that a warship is 
not so easily destroyed by gun-fire as was formerly 
thought would be the case, especially in the light 
of certain experimental operations carried out not 
long since by our own naval authorities; this brings 
us to the hopeful aspect of the Japanese chances. 
Admiral Togo has eight armoured cruisers, all of 
much higher speed than any of the battleships, as 
they range from 224 to 20 knots; five are of 21 
knots and over. It is considered by a good many 
naval critics that the tendency of the operations 
hitherto carried out in the Far East have been to 
discount the value of speed; but here, again, 
it is dangerous to draw conclusions on imperfect 
data, and as yet there has not been sufficient ex- 
perience of a strong division of armoured ships 
manceuvring together against vessels of a lower 
rate of steaming. The armoured cruisers of the 








Russians, of which they have three in the Far 
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East, are slow vessels—two of about 164 knots and | 
one only a little over 15 knots. 

One would be almost inclined to leave the pro- 
tected cruisers out of account, in considering the 

rospects of a set fight with ships in the line of 

ttle, were it not fur the remembrance of the 
remarkable success of the cruisers Naniwa and 
Takachiho, with a united displacement of 7350 tons, 
against the armoured cruiser Rurik, of 10,000 tons. 
Such an exploit, however, is not likely to be often 
repested, but still we must allow for the for- 
tune of war. The Japanese have twelve protected 
cruisers as against six of the Russians; but the 
best of the latter are superior to any of the 
former. 

In the total number of 12 in. guns the Russians 
have an advantage of three—26 as against 23. Of 
10-in. guns the Russians have seven and the 
Japanese three; of 8-in. and 9-in. guns the Rus- 
sians have 25 and the Japanese 38 ; and of 6-in. 
guns the Russians have 147 and the Japanese 196. 

It would be useless, on the imperfect informa- 
tion we possess, to carry the comparison of the 
two fleets further. In small craft the Japanese 
have a superiority, which is further enhanced by 
the immense advantage of being near their base. 
The torpedo is such a chancy weapon that it would 
be useless to count numbers ; what might be done 
by destroyers against ‘‘lame ducks” is another 
of the problems waiting for solution. The two 
fleets are, on the whole, fairly well matched, and 
the great determining factor will be the men who 
man them ; and here, without attempting a com- 
parison, we may suggest that the Russian sailors 
are likely to make a better showing than perhaps 
a good many people may anticipate. The long 
period spent at sea, with the almost certain pros- 
pect of immediate fighting, will have done much 
to improve the personnel of the Russian Fleet. 








THE COUNTY COUNCIL TRAMWAYS. 

By a resolution carried at the last meeting of the 
London County Council it was decided to cancel 
the lease under which the lines in the North of 
London are worked by the North Metropolitan 


Tramways Company, and to reconstruct them as} j 


electric tramways, at a total expenditure of 
5,200,0001. In the debate preceding this resolu- 
tion, Lord Welby stated that ‘‘for the ‘ey year 
the Council's profit on working would be larger 
than originally estimated by a sum of 35,0001. ;” 
but we have searched in vain through the report of 
the Highways and Finance Committees for the 
explanation of this assertion. On the southern 
lines, which are those worked by the Council, the 
Committee, so far from reporting a profit, state 
merely that ‘‘ the deficiency on these lines has dis- 
appeared,” but at the same time announce that the 
accounts for these lines include no charge for the 
Greenwich generating station now in course of con- 
struction ; whilst Lord Welby further admits that 
only 15,000/. has been provided for the renewals 
reserve. It is true that the Council have derived 
a profit from their tramways, but this appears to 
have been solely due to the fact that they leased the 
northern lines to a company, who have paid during 
the past year a rental of 23,0001. Possibly Lord 
Welby referred to the net receipts, which go to pay 
interest and amortisation, and not to the profits, 
which, in this connection, should imply the actual 
benefit to the ratepayer. It is, of course, probable 
that the southern lines will improve, and yield a fair 
profit, though it is very doubtful if the amount of 
this, when all allowances are fairly made, will be 
reater than the rental which might be obtained by 
easing the lines. Owing to the adoption of the 
conduit system the capital expenditure has been 
largely increased over t.iat necessary for a service 
on the overhead system, and in addition to this the 
working expenses and maintenance charges are also 
greater with the conduit than with the overhead 
trolley. It is proposed to adopt the same system 
of construction and working in electrifying the 
northern lines, and at the same time to increase 
the wages and reduce the hours of the men em 
loyed. The difference between the costs of instal- 
o the conduit and trolley in this case amounts 
to very little short of one million sterling, this 
amount being paid for eesthetic considerations. 

The claim that the working of the tramways has 
resulted in a profit of 35,0001. more than anti- 
cipated, seems distinctly misleading, and points 
to the necessity of Parliament prescribing a 


shall show clearly the profit and loss on every 
separate undertaking. a the evidence given 
at the inquiry on Municipal Trading in 1903 by 
Mr. Wilson, of Leeds, it appears that as matters 
stand a municipality may transfer a profit from one 
department to make good the loss in another, 
without it being possible for the ratepayers to 
discover the true state of the case; at any 
rate, without a great deal of trouble. County 
councils differ from boroughs in that their accounts 
are subject to an audit by the Local Government 
Board; but in spite of the famous Cockerton 
decision re the London School Board, Mr. E, O. 
Smith, the City Clerk of Birmingham, is probably 
right in contending that the Local Government 
auditor deals with small things and never finds 
out a big error. Toa very large extent the audit 
is concerned in checking figures only, and is not 
sufficiently directed to the proper apportionment of 
the expenditure. 

In one respect municipal tramways have an 
advantage over those under company control. 
In building a tramway a company is mulcted 
right and left for the cost of street widen- 
ings; whereas in the corresponding case it is 
usual to debit only about one-third of the total 
cost to the tramways undertaking, the rest being 
transferred to an improvement account, so that 
in practice the average ratepayer can hardly ever 
learn the true initial cost of the different un- 
dertakings financed on the security of the rates. 
In case of difficulty the municipal tramway invari- 
ably gets the benefit of the doubt. The same 
thing applies in cases where municipalities erect 
houses for the working classes, in which it has 
been usual to debit the houses with only a frac- 
tion of the land cost, thus making it possible 
to show a profit where the transaction has really 
resulted in a substantial loss. Railway companies 
are required to keep their accounts in a prescribed 
form. In this case, and in the case of other private 
companies, some objection may plausibly be taken 
to disclosing the true financial position of the 
company, since such information is of use to busi- 
ness competitors. This objection can in no sense 
apply to the accounts of a public corporation ; and, 
indeed, we doubt if it should be allowed any great 
weight even in the case of ordinary share companies, 











THE USES OF ELECTRICITY IN 
MINES 

Tue application of electricity to colliery work 
seems to be a matter of considerable interest to the 
engineering profession, to judge by the number of 
papers which have been read on the subject before 
the various societies during the last year or two. A 
large and increasing proportion of the work of a coal- 
mine is now done electrically, and the practical 
uses to which electricity has been put in connection 
with mining work formed the subject-matter of a 
Cantor lecture delivered last Monday night by Mr. 
H. W. Ravenshaw, Assoc. M. Inst. C.E., M.F. 
Inst. Min. E., before the Society of Arts. The 
lecturer has an intimate practical acquaintance with 
his subject, and spoke more in the character of a 
witness than an advocate of any particular method 
of workiug, so that the audience received a clear 
and interesting account of what was being done, 
instead of being told what might, could, or should 
be done in this particular branch of engineering. 
The lecture was illustrated with a large number of 
diagrams on the walls, and many lantern-slides 
were shown, which added much to the interest of 
the audience. 

Mr. Ravenshaw prefaced his lecture by saying 
that he would have to confine his treatment of the 
subject within such limits as were imposed by the 
two short lectures of which the series would con- 
sist. The theory of electrical transmission of power 
would have to be omitted altogether, and many 
interesting mechanical questions could only be 
touched on very lightly. He had found, he said, 
that the average Londoner looked upon a coal-pit 
as a deep hole in the ground, at the bottom of which 
a number of very dirty men dug out coal under very 
uncomfortable circumstances. People with such 
ideas would be surprised to learn what an immense 
undertaking a large colliery was ; a single pit pro- 
ducing from 6000 to 7000 tons per day, or enough 
to fill several large trains, nek i clearing away an 
acre and a half of the coal seam every week. 
This coal, when won, might have to be carried a 
mile or two from the working face to the shaft 


such a scale as this offered a field for a very larg¢ 
amount of power. There were several possil|. 
ways of transmitting the power for underground 
work down the shaft—namely, by steam-pipes, air- 
pipes, ropes, spear-rods, and electrical cables. A 
steam-pipe 400 yards long was highly repugnant io 
an ordinary engineer; but such pipes were not 
unusual in colliery work. Steam had to be kept 
in the pipe night and day, as otherwise it was very 
liable to break from contraction and expansion, 
and the loss by condensation was, of course, 
enormous. 

Over this, and, in fact, over all other methods of 
transmitting power, electrical methods had many 
advantages. The cables were small, easily sup- 
ported, and breakages and damage were infrequent. 
With adequate precautions there was no danger of 
fire from sparking, and it would be found on inves- 
tigation that very few serious cases of fire had ever 
been caused by electricity. The following table 
showed the classes of work for which power was 
required in connection with the working of a 
mine :— 








Class of work. meee, Character of Load. 
had B.H.-P. 

Winding . 50 to 2000 Intermittent; frequent short 

: stops. 

Single-rope haulage 5,, 200 Intermittent, with long stops. 

Continuous haulage 15 ,, 500 Steady load. 

Mainandtailhaulage 15 ,, 100 Intermittent, with fairly long 
stops. 

Locomotives. . | Be Intermittent, with variable 
stops. 

Creepers oe .. 10,, 30 Continuous, but variable loads. 

Coal-cutters. . . 20,, 6&0 Intermittent, with variable 
stops. 

Pumping .. .. 5,, 500 Steady load. 

Air-compressors 20 ,, 100 Intermittent. 

Fans .. 20 ,, 200 Steady. 

Screens =a 20 ,, 200 = 

Coal-washers 20 ,, 100 | Fairly steady. 

Stamps i 15 ,, 100 Steady. 

Crushers 20 ,, 100 Very variable. 


As regards winding, steam-engines were almost 
universally employed. The character of the work 
required rapid acceleration and retardation with a 
high mean speed of winding. A load of 5 tons, 
for example, might have to make its complete 
journey in 42 seconds, having acquired a speed of 
45 miles per hour in 12 seconds from the start. 
When it was considered that 500 lifts per day had 
to be made all the year round, under these con- 
ditions the difficulties of the problem of the main 
winding would be evident. For small shafts, con- 
necting one level with another, electrical winding- 
engines were frequently used ; but in the case of 
the main shaft the difficulties were very great in- 
deed. An enormous starting effort was required 
for a few moments, and then none at all; and, in 
fact, a great retarding force had to be exerted as 
the load neared the surface. Considering the case 
of a gear with unbalanced ropes, Mr. Ravenshaw 
pointed out how, when the empty cage was at the 
top, and the full one starting from the bottom, the 
engine had to lift not only the coal, but an enormous 
length of cable, which might easily be more than the 
weight of the coal. When the tubs passed in the 
centre of the shaft, everything but the net weight 
of coal was balanced ; but as the empty tub with 
its cable approached the bottom, the total weight 
descending might be greater than that being lifted, 
with the consequence that there was a tendency to 
pull the engine round. 

One way by which the balancing of- the ropes 
might be effected consisted in using a continuous 
rope passing round a guide-pulley in the bottom of 
the shaft. This method gave a much more even 
load on the engine, and materially reduced the 
retarding force required—a great consideration, 
when it was recollected that none of the energy of 
the retarded cage was returned to the system. 
Mr. Ravenshaw cited an instance in which the 
retarded load was doing work on the engine equal 
to 2509 horse-power for some moments, and the 
waste of this work 500 times a day was serious. In 
the case quoted the maximum load exerted by the 
engine while accelerating the cage was 2000 horse- 
power, although the mean useful load was only 
856 horse-power. The fluctuation of the load was 
clearly shown on a diagram, from which it could be 
deduced that if only 60 per cent. of the work given 
out by the retardation of the cages could be 
returned to the system, the mean load on the 
engine would not exceed 656 horse-power. 


‘0 deal with such a load electrically would enable 








definite form for these trading accounts, which | 
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the means required consideration. The use of a 
battery working in conjunction with an electric 
motor and affording a reservoir of energy had been 
tried, but found wanting. The cost and upkeep of 
the cells was prohibitive, and the system had been 
abandoned. It might be possible, the lecturer con- 
sidered, to make use of some battery arrangement 
with a reversible booster on the Highfield system ; 
but complications of all sorts were best avoided. 
The question of speed regulation was not insuper- 
able with a motor, as nowadays a speed variation of 
3 to 1 could be obtained by regulating the shunt- 
field—a very satisfactory and economical method. 
The favourite method of operating an electrical 
winding gear was by what is called the Ward 
Leonard Ilgner system, in which a motor generator 
set was interposed between the main dynamo and 
the winding motor. The speed of the latter was 
controlled in a practically perfect manner by vary- 
ing the excitation of the intermediate generator. 
An immense fly-wheel was keyed on the motor 
generator shaft and served to store and give out 
energy as required, thus equalising the load on the 
engine. One example of such a wheel, in a Conti- 
nental installation put down by Messrs. Siemens 
aud Halske, was 124 ft. in diameter, weighed 
45 tons, and worked at from 300 to 345 revo- 
lutions per minute. Such a wheel would have 
a rim speed, therefore, amounting to nearly 
14,000 ft. per minute, and the factor of safety 
could not possibly be large. The idea was most 
ingenious; but in the case of breakage of either 
wheel or shaft, the consequences would be awful to 
contemplate. Mr. Georgi had advocated a simpler 
arrangement, in which the motor generator was 
dispensed with, and the fly-wheel fixed to the shaft 
of the high-speed engine. Such an arrangement 
seemed at first sight rather absurd, but the lec- 
turer thought it had great possibilities. 
Underground haulage came next in importance 
to winding. In this country most of the coal-seams 
were on the slope, so that the trucks, which carried 
half-a-ton or less, had to go either up-hill or down- 
hill to reach the shaft bottom. When the working 
level was above that of the bottom of the shaft, the 
loaded trucks running down-hill could be used to 
raise the empty ones ; and when the slope was in 
the reverse direction, and exceeded 1 in 20, the 
empties would run down by themselves. The 
systems of main and tail haulage, continuous-rope 
haulage, and multiple-rope haulage were explained 
by means of diagrams on the walls, the two latter 
being stated to be better than the main and tail 
system, from an electrical point of view. As far 
as the author was aware, there was only one electric 
mining locomotive at work in this country, that one 
being in the Greenside Mines, under Helvellyn, in 
Westmoreland. In the United States electric loco- 
motives were largely used, the mines there being 
comparatively free from faults, and often there was 
no shaft, the coal being brought out of the side of a 
hill by electric trains. These conditions were very 
different to what were found over here; and in 
British mines, with their heavy gradients and fre- 
quent fiery parts, the use of electric locomotives 
was, as a rule, either impossible or unsafe. An 
electric locomotive could not work on gradients of 
more than 1 in 15, and the trolley-wire was out of 
the question in a fiery pit. 
A ‘‘creeper” was a sort of conveyor to bring 
trucks from one level to another, catches on a 
travelling chain engaging with the axles of the 
trucks, so that the latter were carried along with 
the chain. The appearance of a creeper was shown 
by a lantern-slide. Pumping was stated to be one 
of the most important cares of a mining engineer. 
fany mines had to raise as much water as coal, 
and, as a rule, sinking operations could not be 
carried on at all without pumping. If the coal 
dipped so that the water ran toward the working 
face, pumping was most essential, even if the 
drainave did not exceed 20 gallons per minuto. In 
& mine well known to the lecturer the level of the 
water had been reduced by 150 ft. in two years, 
and }umping was carried on incessantly to render 
the mine workable. It was stated in evidence before 
the recent Home Office Committee that a pair of 
centrifugal pumps were raising 1750 gallons per 
_— against a head of 1850 ft., and Messrs. 
ogre ‘ and Platt have devoted much attention 
‘e manufacture of large high-lift centrifugal 
— Pumps gave an excellent load, and it 
could often be arranged to do most of the pumping 


at night, when power was not required for other 
machinery, 





The load on the colliery generating-station was 


From thermodynamical considerations Bartoli 


often far from satisfactory. It might vary from | arrived at the same formula. But all experiments 
maximum to zero every few seconds, and threw a still failed; and why they failed, Crookes’s discovery 


great responsibility on the governiug devices. 
was often the practice to keep the underground 
circuits entirely distinct from the surface circuits, 
for the reason that the insulation of the former 
was always higher than that of the latter, and it 
was advisable not to extend the liability to break- 
down of the surface system to the underground 
plant. The current density in underground cables 
often did not exceed 300 to 400 amperes per square 
inch to prevent a large voltage drop in the long 
mains used. Down the shaft armoured cables 
were used, and the lecturer indicated the means 
of relieving joints in the cable from strain. He 
further gave illustrations from practical experience 
of the danger of suddenly switching on or off a 
cable when much inductance or capacity was in the 
circuit. 

The last portion of the lecture consisted of a 
description of, and comments on, the various types 
of hauling gear, coal-cutting machinery, &c., many 
excellent views of. which were given on the screen. 
Double helical gear was much in fashion a few 
years ago, but experience had shown that such 
gear, as ordinarily cast, was so irregular as to give 
endless trouble with the armature of the driving 
motor. It had caused thousands of pounds’ expense 
in armature repairs, and certainly did not pay to 
use. There was now, however, Mr. Ravenshaw 
said, some machine-cut double helical gear on 
the market which might be more satisfactory. 
The illustrations of the ‘machine at work under- 
ground led to an interesting explanation of the 
process of winning the coal in different sorts of 
seams, and gave some idea of the nature of the 
colli rs’ work, though, owing to the limitation of 
the camera, the available head-room to work in 
always seemed exaggerated. The subject will be 
concluded at the next lecture, to be delivered by 
Mr. Ravenshaw next Monday evening. 








THE RADIATION PRESSURE OF 
LIGHT. 


The announcement of a lecture on the pressure 
due to the radiation of light, by Professor Ernest 
Ford Nichols, of Columbia College, New York, 
drew a select audience to the Royal Institution 
last Friday evening. In conjunction with Pro- 
fessor G. F. Hull, Professor Nichols has given us 
the most successful verification of the theory on 
this fascinating subject, which the most modern 
views on electrons render more and more com- 
plicated. At the beginning of the seventeenth 
century, the lecturer commenced, Kepler suggested 
that the tails of comets were turned away from the 
the sun because the light from the sun pressed 
upon them. In view of the corpuscular theory of 
light, Newton thought the idea plausible, but he 
rather likened the appearance of the tails to the 
rising of smoke from the earth. Since then, the 
pressure of light has exercised many scientists 
and been held responsible for strange things. It 
was noticed in the eighteenth century that char- 
coal was driven back from the focus of a lens, 
which was concentrating the sun’s rays. The 
Danube was supposed to flow more rapidly in the 
afternoon than in the morning, because the sun 
pressure from the west to the east helped the east- 
ward current in the afternoon ; and the night tides 
in the Meuse were assumed to be $ ft. higher than 
the day tides. De Mairan and du Fay made 
elaborate experiments. Fresnel found, in 1825, 
that no such effort could be traced to electrical 
forces ; his failure was perhaps fortunate, Pro- 
fessor Nichols thought, for in those days the 
corpuscularists would have claimed any result for 
their theory. Euler’s mathematical deduction, of 
1746, that a longitudinal wave-motion would pro- 
duce a pressure in the direction of its propagation 
had been forgotten, when Maxwell showed, in 1873, 
that there is a pressure in the direction normal to 
the waves and numerically equal to the energy in 
unit of volume: p = E/V, where E is the energy 
in the unit length beams of light in ergs per second, 
and V the velocity of light. The formula holds 
for light falling normally on a body completely 
absorbing all the energy ; when some light is re- 
flected, the formula becomes: p = E (1 + p) V, 
where p is the coefficient of reflection. Now as the 


reflection coefficient may vary between 0 and 1, 
the radiation pressure should be twice as large for 
complete reflection as for complete absorption. 





It | in 1873 of the radiometer had made clear. 
| Crookes thought that he had demonstrated the light 





At first 


pressure ; but F. Zéllner showed by his ingenious 
experiments that the radiometer effect was about 
100,000 times too large ; and Crookes himself had 
soon recognised that the residual gas pressure was 
the great obstacle. In 1901, then, the lecturer con- 
tinued, details of experimental verification came 
almost simultaneously from two quarters far apart : 
from Lebedew, in Moscow, and Nichols and Hull, 
in Dartmouth College, Hanover, New Hampshire. 
Lebedew* had followed Maxwell's suggestion to 
push exhaustion to the utmost. The American 
experimenters, it will be seen, proceed on different 
lines. Their apparatus was on the lecture-table, 
and the experimental demonstration was astound- 
ingly simple and successful. 

he apparatus is a torsion balance, vertically sus- 
pended “4 quartz fibre in a bell-jar, of glass, about 
a foot high. Two little glass discs, microscopic 
cover glasses, 13 millimetres in diameter, 0.17 milli- 
metre in thickness, are hooked on the ends of a hori- 
zontal glass rod, fixed to a vertical rod held by the 
quartz. The hooks passthrough holes in the discs, 
which are kept vertical with the aid of two other 
cross arms of glass. There is a mirror underneath 
the discs or vanes to mark the deflection, and the 
light of an arc lamp (alternating currents) is directed 
on the left or sido iondl vane through lenses and 
diaphragms. The discs are silvered on one face, 
and suspended so that, as a rule, one vane has its 
silver face in front, the other at the back. In 
order to eliminate the gas action, the reflection 
should be as perfect as possible ; and in this con- 
nection it was noticed that the direct reflection 
from the silver was found higher than from the 
glass backed with silver, though the absorption of 
the glass was small, because the light had already 
assed through five lenses and plates of glass. 
econdly, the vane system was occasionally turned 
through 180 deg, so that the light would fall in 
the first series, say, on the silver face of the left 
vane, and in the second series on the silver face 
of the right vane. Thirdly, the gas pressure on 
the bell-jar was varied. The residual gas effect, 
Professor Nichols remarked, is exceedingly com- 
plicated, and the problem not yet completely un- 
ravelled. When the light is turned on, the vane 
system always recedes; the little torsion balance 
was successfully steadied to start the demonstra- 
tion, by exposing it to a fewshort light impulses. 
Supposing the light pushes the system back so 
that the mirror image on the screen travels to the 
left; it will return after a while and oscillate 
about a new zero, somewhat to the left of the 
original zero. But now, after a little while, the 
gas effect, heating, convection currents, &c., will 
come in. The vanes will slowly begin to shift—it 
may be to the left, as before, or to the right— 
reversing the original effect; and if the light is 
now cut off, this creeping will continue for a time. 
The first experiment was shown in a gas of suitable 
density, which marked only the first sudden radia- 
tion push. Then more air was admitted into the 
jar, and after an interval the experiment repeated ; 
the secondary slow gas effect now predominated. 
By studying the phenomena in atmospheres under 
various pressures, from 66 millimetres of mercury, 
down to 36, 20, 11, and 0.02 millimetre, Pro- 
fessors Nichols and Hull observed that, with their 
balance, the repulsion effect changed into an attrac- 
tion (suction effect) when the gas pressure was 
about 16 millimetres; attraction then continued 
down to 0.05 millimetre, but at 0.02 again repul- 
sion was noticeable. Hence the ballistic determi- 
nations of the radiation pressure—in constants of 
the torsion balance—were made in an atmosphere 
of gas pregsure 16 millimetres. 

he gas effect depends mainly upon the silvered 
face, because the absorption in the cover glass 
vane will be small, for the reason stated above. 
This will be heated and convection currents set 
up, which will tend to move the system if the 
vanes are not absolutely vertical; this effect should 
be reversed by turning the whole system through 
180 deg., the apparent result being attraction or 
suction instead of repulsion. But the leaving gas 
particles will, owing to the radiation push or back- 
ward thrust, travel faster than the arriving par- 
ticles. Yet in spite of these various difficulties, 


~ 


* See ENGINEERING, vol. lxxii., page 874. 
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the radiation pressure measurements were much 
more concordant (varying between 19.7 and 20.2 
scale divisions—e.g., in one series) than the energy 
determinations which were conducted on more or 
less recognised lines. The bolometer determina- 
tion first resorted to proved unsatisfactory. The 
light energy was then absorbed by a blackened 
plate of silver, also about 4 in. in diameter, but 
3.6 millimetres in thickness, weighing 4.5 grammes. 
Two diametrical holes were bored through this 
late, one-quarter of the thickness from either 
ace, and two thermo-couples inserted in these 
holes. Lebedew’s first values had been tvo large ; 
the lecturer’s first values were too small. His final 
values of 1903 agree remarkably well with the 
theory. In order to make sure that the observed 
radiation pressure depended only on the intensity 
of the beam, and not on the wave-length, a screen of 
red glass, or a water cell (9 millimetres of water), 
were interposed in some series of experiments ; 
smaller readings were, and should be, obtained 
in these cases. We reproduce the final observed 
results of the radiation pressure p, adding the com- 
puted results in brackets :— 

Through air... ... p=7.0140.02 (7.05) in 10— dynes. 

» red glass... p=6.94-40.02 (6.86) 
% water cell p=6.52+0.02 (6.48) 

The pressure values are probably correct within 
0.4 per cent.; the greatest uncertainty (of possibly 
5 per cent.) affecting the energy determination, 
attaches to the diffuse reflection from the black 
surface. This radiation pressure of nearly one 
ten-thousandth of a dyne, the lecturer continued, 
was not smaller than what Boys and others had 
measured in gravitation work, and might play an 
important part in cosmic physics. Referring to 
Poynting’s experiments on the radiation pressure 
at oblique incidence, and to Poynting’s interesting 
speculations,* Professor Nichols explained that 
while radiation pressure and gravitation diminish 
both with the square of the distance, the mass of 
a body varies as the cube of its radius and the 
radiation pressure as its square; and the ratio: 
radiation pressure to gravitation, would hence be 
inversely as the radius, radiation and absorbing 
powers being assumed constant. In small bodies 
.the radiation pressure might, according to Schwarz- 
schild, become eighteen times as large as the gravi- 
tation pull; in very small bodies diffraction would 
alter this ratio. How this combined effect would 
separate small particles from coarser ones, the 
lecturer demonstrated by another experiment. 
The diagram which he first threw on the screen 
srovoked an outburst of enthusiasm, which Pro- 
sae Nichols hastened to check by remarking 
that they were far from realising the ideal con- 
ditions represented in the diagram. He had 
taken the very fine spores of a puff-ball, roasted 
and calcined them, and mixed the very fine 
carbon particles, about 2 in diameter, of a 
density 0.16, with emery sand. This mixture was 
put in an exhausted glass tube, of the hour-glass 
type, such that the particles would fall through 
a stricture from the upper into the lower cy- 
linder. The beam of light being directed on the 
stream a little below the stricture, a few specks of 
carbon were seen to be deflected away on a curved 

th, while the sand fell down in a straight line. 

is original tube having been broken on the pas- 
sage over from America, a new one had been made 
in the Cavendish Laboratory, at Cambridge, and 
the best vacuum obtainable still further improved 
with the aid of cocoa-nut charcoal and liquid air.t 
The effect was still far too large, and one could 
easily conceive why. The charcoal was a powerful 
absorbent for both gases and rays, and the gas 
would be expelled under the intense illumination, 
so that we watched a kimi of rocket action. Yet 
we could understand, the lecturer explained, 
that the radiation pressure would separate coarse 
from fine particles, or particles of the same size 
but of different density ; and the multiple comet- 
tails (Donati’s comet had three tails) and the 
—— of comet-tails, might be accounted in 
this way. Bredichin had made calculations for 
comet-tails. The question was, however, exceed- 
ingly complicated. We had no idea of what was 
going on in those tails, and gravitation, light in- 
tensity, and radiation pressure in them might be 
much greater than on earth. The variation pres- 
sure in front of a hot body in motion would be 

* See ENGINEERING, vol. Ixxviii., page 364. 

t+ Compare Sir J. Dewar’s lecture, ENGINEERING, 
vol. lxxviii., page 462. 








gréater than the radiation pressure behind, and the 
motion hence retarded. urther, J. J. Thomson 
had pointed out that a charged body would send 
out electrons, which again would have a very small 
repelling effect of their own; and Arrhenius had 
dwelt upon the part played by negative electrons 
emitted from the sun. Arrhenius’ electrons would 
serve as condensation nuclei, and, driven away 
from the sun by the radiation pressure, would 
batter the tails of comets. On the other hand, the 
radiation pressure seemed to reverse the nebular 
theory of the universe ; for the radiation pressure 
would scatter small particles, and the nebula would 
be the final and not the initial stage. 

Future experiments by such able investigators as 
Professor Nichols may help to clear these matters 
up. He himself accentuated the difficulties so 
little in his charming discourse that any uninitiated 
visitors present might have been deluded by the 
elegance of his demonstrations. 








GLASGOW AND MUNICIPAL 
OMNIBUSES. 

One result of the ing of the Private Legisla- 
tion Procedure Act for Scotland is that measures 
promoted under that Act, containing provisions of 
far-reaching importance, may not receive from the 
country the attention they deserve, as the inquiry 
is held in the locality concerned, and the report of 
the proceedings may, therefore, appear only in the 
local Press. This is somewhat unfortunate, as some 
of the municipalities north of the Tweed are pro- 
minent as advocates of municipal trading, and are 
not inexpert in the matter of introducing pro- 
visions of great importance into seemingly innocent 
measures. It seems proper, therefore, to draw 
attention to some of the provisions contained in a 

rovisional order promoted by the Corporation of 
lasgow, which has formed the subject of inquiry 
by a committee very recently. 

It is well known that Glasgow now owns a very 
extensive network of tramways, which are not 
confined within the city boundaries, but stretch 
far out into the surrounding country. There has 
been much discussion regarding the propriety of 
these extensions beyond the city limits, but the 
Corporation, far from being contented with what 
they now possess, are already looking out for a 
new enterprise in the matter of transport. In 
their new provisional order of this year they have 
inserted a clause giving them Parliamentary powers 
to run omnibuses on any tramway route on which 
the running of cars is interrupted, and to institute 
an omnibus service to prolong any tramway route, 
the extension of which may be contemplated, and 
to test the amount of traffic along any route. We 
venture to say that no more extraordinary provi- 
sion than this has come before a Parliamentary 
Committee in recent years, and we are more than 
astonished that it should have been passed by any 
Committee, even in an amended form. To under- 
stand the full effect of this clause, it is necessary 
to consider the circumstances prevailing at Glasgow. 

In the first place, let it be noticed that the 
proposed omnibus service is put forward primarily 
as intended to take the place of cars when, for any 
reason, the regular tramway service is interrupted. 
This may appear to some persons a very plausible 
pretext for authorising the Corporation to become 
omnibus proprietors ; but it is obviously a mere 
make-believe. It would be a disgrace to any tramway 
authority to have interruptions so frequent and so 
prolonged as to necessitate expenditure of capital 
on omnibuses to take the place of the cars; and 
although the Glasgow municipal cars have now 
been running for several years, there has never 
been, so far as we know, any interruption causing 
such public inconvenience as to suggest the instal- 
lation of an omnibus service. However unwisely 
the Town Council has acted in tramway matters, 
the actual management of the operation of the 
system has always been in good hands, and we feel 
sure that the present manager would not feel 
flattered if it were suggested to him that he could 
not make renewals of permanent way, or repair 
breakdowns in the electrical equipment, without 
having to suspend the operation of the system for 
such a period as to make it n to send out 
omnibuses. It is quite clear, therefore, that 
although put in the fore-front, this pretext of in- 
terrupted service is not the real cause of the pre- 
sent proposals, and that if the omnibuses were to 
be used mainly for this purpose, and at other 





times kept idle in depéts, we should have to class 


the proposers of such a scheme among the most 
foolish of men. 

The real purpose of the omnibuses is to be found 
in the other sections of this clause, and also in 
another clause, which we shall mention later. We 
have seen that the Corporation takes powers to 
run omnibuses along any route either as an exten 
sion of an existing tramway route or to test the 
amount of traffic on that route. Now let it be 
clearly understood that within the City of Glasgow 
the tramway system is very nearly complete, and 
that further extensions of any importance whateve1 
must practically all be outside the city. Already 
the municipal lines extend to Paisley, seven miles 
distant, and in other directions the lines are gra- 
dually creeping outwards. The action of the Cor- 
poration in connection with recent tramway promo- 
tions by private companies in the environs of 
Glasgow shows that the one thing they fear is that 
a full stop may be put to their expansion by powers 
being granted to other authorities, and this new pro- 
posal regarding omnibuses seems to aim at the pre- 
vention of that anticipated evil. A service of omni- 
buses running from a tramway terminus for a few 
miles further into the country will afford an excel- 
ient excuse for a claim later on by the Corporation 
to have a prescriptive right to these routes for 
tramways if any rival promoters should afterwards 
appear on the scene ; and as each fresh tramway 
extension is laid down, the same process may be 
repeated, always creating a new hinterland further 
and further removed from the city, into which no 
alien body may enter. What reason could possibly 
be given for authorising the Town Council of 
Glasgow to spend the ratepayers’ money in purchas- 
ing and maintaining omnibuses, most of which will 
be used solely outside the city, and in some cases on 
routes no part of which is near the city boundary ? 
And why should a city corporation be allowed 
to make expensive experiments at the cost 
of the ratepayers in testing the amount of 
traffic on country roads ? The whole scheme 
will not bear examination, for none of the argu- 
ments which can be for municipal tram- 
ways are here available, and we can only wonder 
that the Parliamentary Committee should have 
considered it for one moment. The Secretary for 
Scotland has power-to require the promoters of 
any scheme which seéks znusual powers to proceed 
by Private Bill before Parliament, and not by Pro- 
visional Order under the Private Legislation Pro- 
cedure (Scotland) Act ; and it seems surprising that 
he did not use his authority in the present instance. 
We are of opinion that had this proposal been con- 
sidered at Westminster, it would never have been 
allowed. The opponents would then have been 
represented by regular Parliamentary counsel, and 
this would have been in such a case a great advan- 
tage ; for although the Scotch counsel who take 
_ in the proceedings in these local inquiries in 

cotland are not less able than their brethren of 
the English Bar, yet the. work is new to them, 
and they have neither the experience nor the 
great knowledge of Parliamentary precedents 
possessed by the specialists in this class of work 
at Westminster. In time they will possess both, 
but at present the committees in these local 
inquiries do not get the same guidance from the 
Bar that they would get at Westminster ; and it is 
therefore all the more necessary for the Secretary 
for Scotland to see that any s¢heme of a character 
likely to create a precedent should be promoted 
by private Bill. An appeal, however, lies from the 
decision of the Scotch Committee, and we earnestly 
hope, in the interests of the municipal finance of 
this country, that this Glasgow Order may be 
brought up for revision by a Joint Committee of 
the two Houses of Parliament. 

The clause we have been discussing was passed 
by the committee, with the proviso that in the case 
where the running of cars is interrupted, the powers 
contained in the section should not be exercised 
beyond a radius of three miles from any point on 
the tramways, and should not, without the consent 
of the Board of Trade, be exercised in the case of 
any one road for a longer period than one year. 
This proviso seems to take no account of the 
interests of the ratepayers of Glasgow, and fails to 
touch the principle of the clause, which is open to 
most grave objection. 

Another clause in the order “ter powers to pe 
Corporation to carry parcels on their tramways ¥ 
to 300 Ib. in weight at graded rates, and, so far 4s 
we can gather from the report of the proceedings '2 








the local Press, the omnibus service is to be used 
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for this gy ee" also, so that there may be some- 
thing like distribution as well as transport along 
tramway routes. If this be the case—and at pre- 
sent we lack full information on this point—then 
there is all the greater necessity for a strict inquiry 
into this measure. We may return later to this 
point, but for the present our main desire is to 
draw attention to the new form of enterprise in 
municipal trading. Glasgow is not alone in its 
desire for municipal omnibuses ; but if powers such 
as those we have considered be granted to this cor- 
poration, it will be difficult to check the evil from 
spreading to other communities. 








THE ROYAL SOCIETY SOIREE. 

Tue first Royal Society Soirée of this year was 
held on Wednesday, May 17, when Sir William 
Huggins, the President, assisted by the officers of 
the Royal Society, welcomed a large number of 
members and guests. Though. the exhibits were 
not so crowded as they have sometimes been, the 
display of scientific novelties was certainly not 
lacking in interest. Optical and metallographical 
instruments and electrical furnaces claimed, per- 
haps, most attention. We shall briefly notice 
these, passing over the biological exhibits, which 
were, as usual, well to the front. Professor E. F. 
Nichols’s apparatus for determining the radiation 
pressure of light, which attracted much attention, 
forms the subject of a special article in our columns 
this week, and some other instruments have already 
been mentioned in this journal. 

In the officers’ room, Sir William Crookes dis- 
played specimens illustrating the action of light 
and of radium on glass. Many samples of glass 
containing manganese slowly assume a violet tint 
when exposed to sunlight, as is frequently seen in 
window panes ; and technically manganese is intro- 
duced into glass in order to neutralise, both chemi- 
cally and optically, the effect, of iron present in the 
glass. The amethystine hue produced by light 
is not superficial; and radium, even when acting 
through quartz, produces in a few days the power- 
ful effect which years of ordinary sunlight would 
have. Glasses from the greenhouses in Kew 
Gardens, lent to Sir William Crookes by Professor 
Judd, manganese glasses lent by Professor H. 
McLeod, and specimens of glass, quartz, and fluor- 
spar, lent by Mr. Beilby, also.marked the effects of 
insolation and of the 8 rays of radium. We should 
mention that the violet colouring due to the radium 
emanations is ascribed to different metals—sodium, 
for instance—by various scientists. 

Mr. G. T. Beilby himself demonstrated the phos- 
phorescence caused in calespar by the § rays of 
radium. The original phosphorescence produced 
in this way fades in the course of days; but when 
the calespar crystal is placed on a metal plate, 
which is electrically heated up to about 200 deg. 
Cent., the beautiful amber phosphorescence becomes 
at once distinct. When the crystal is to be used again, 
it must be heated above the temperature applied last 
time. Mr. Beilby believes in a kind of partial 
electrolysis, caused by the stream of negative 
electrons. Sir William Ramsay had another 
exhibit of this type in the Principal Library. A 
little of the radioactive substance which accom- 
panies lanthanum in pitchblende, and which has 
been called actinium by Debierne, and emanium by 
Giesel, was wrapped up in paper, so that the 
emanation from it could impinge on a screen of zinc 
sulphide placed near it in an inclined position. The 
luminous patch thus produced can be blown away by 
the breath, to reappear again in a second or two. 

The tangent micrometer for theodolites ex- 
hibited by Mr. E. A. Reeves, as fitted to a 6-in. 
transit theodolite for travellers, is distinguished by 
the addition of a micrometer drum, and a simple 
arranyement for clamping the outer rim or dial 
carrying the numbers, combined with a special 
indicator, such that the tangent screw can be used 
a8 a micrometer to read to five seconds, and even 
to single seconds; the whole instrument is not 
larger than the ordinary vernier theodolite. The 
endless tangent screw of Mr. Reeves, shown as 
adapted to a 6-in. sextant, is constructed with an 
endles: thread, by means of which the vernier arm 
can be moved ; for making rough contacts the tan- 
gent screw can be raised from the arc, simply by 
Pressing a lever; on releasing the pressure, the 
device automatically clamps itself. 

The Ashe-Finlayson comparascope, exhibited by 

tr. D. Finlayson, is an accessory which may be 
added to any microscope in order to show two 








different objects in the two halves of the field ; 
two kinds of starch, e.g., can thus easily be com- 

ed. There is a side microscope, branching off 
from the ordinary tube at right angles ; a totally 
reflecting prism is placed at the junction, and the 
upper part of the tube is longitudinally divided by 
a diaphragm to prevent overlapping of the pictures. 

Professor J. Milne exhibited five seismograms, 
obtained by him with Milne horizontal pendulums 
at Shide, Isle of Wight, of the disastrous Indian 
earthquake of April 4, and also seismograms of the 
same earthquake from Edinburgh, Paisley, Toronto, 
and Beirut ; the most interesting feature was, per- 
haps, that the wave~ which had reached Shide vid 
Europe, and its recurrence which had travelled the 
other way round the world, were quite distinct. 

Professor J. A. Fleming’s direct-reading cymo- 
meter for measuring the length of waves used in 
wireless telegraphy has been mentioned by us on 
other occasions. His oscillation-valve for rectify- 
ing electrical oscillations and rendering them 
measurable in an ordinary galvanometer—a valu- 
able piece of apparatus—is upon the pecu- 
liarity that electricity will pass with the negative 
electrons from a hot carbon filament to a metal 
electrode, but not in the other direction. The 
valve is practically an incandescent lamp, whose 
filament is surrounded by aring of a platinum alloy. 
Several of these valves—which stop 12 volts—can 
be combined in parallel, and the apparatus can, in 
combination with a dead-heat galvanometer, serve 
as a wireless telegraph receiver. It replaces the 
coherer and other devices, and the signals are given 
by long and short deflections of the galvanometer. 

The optical appliances to facilitate visual —- 
tion of ultra-microscopic particles — considerably 
less than half a wave-length in dimension—shown 
by Mr. Carl Zeiss, were proposed by Siedentopf and 
Zsigmondy, and the colloidal gold solution used in 
the demonstration has particularly been investi- 
gated by these scientists. The instrument consists 
of a projection table, provided with an arc-lamp— 
sunlight, when available, is preferable—an optical 
bench, two projection aplanats, and a precision slit 
about 0.1 millimetre in width. The image of the 
source of light is projected on the slit. by one of 
the aplanats, the other aplanat gives an image of 
the slit. The upright microscope is at the end of 
the bench and, for the observation of fluids, is 
fitted with a water-immersion objective and a 
special trough with two quartz windows ; an achro- 
matic objective mounted on a sole-plate with cross- 
slide serves as an interchangeable condenser for 
dark-ground illuminations. 

Messrs. R. and J. Beck, Limited, exhibited a 
microscope and goniometer stage, designed by Dr. 
Evans, for the examination of minute grains of sand; 
a set of petrological quartz wedges, some also due to 
Dr. Evans; and the photo-micrographic camera, de- 
signed by Mr. J. W. Gordon, for taking small direct 
photo-micrographs. A short tube, resembling a 
telephone, and carrying a projecting lens and a 
photographic plate, is placed, within the camera, 
under a tube from which one small plate is dropped 
at the time. The tube, with its plate of aes 
1 inch square, is then fitted over the eye-piece of 
the microscope, and exposed in the ordinary way 
by means of a special shutter. A complete day- 
light developing-box completes the handy gage 
with the aid of which photographs can taken 
without other special appliances, and without a 
dark room. The large ee elon spectyoscope, con- 
structed by Messrs. A. Hilger for Professor A. 
Schuster, is one of the masterpieces of this firm. 
It consists of 33 plates, 10 millimetres in thickness, 
and has a resolving power equal to that of an ordi- 
nary grating of 329,000 lines in the first order. 
The hand refractometer of Mr. G. F. Herbert 
Smith, shown by its inventor, is made by Mr. 
J. H. Steward. It is intended for the use 
of mineralogists and petrologists, and, consist- 
ing simply of two short tubes joined under a 
right angle, is exceedingly simple to manipu- 
late. Any refractive index lying between 1.400 
and 1.760 may quickly be determined accu - 
rately to at least two decimals. This is a much 
higher accuracy than can be realised with its prede- 
cessor—the Bertrand... A hemisphere of dense 
glass is used for the constant medium, as by 
Bertrand, but a corrective lens is interposed 
between the former lens and the reference scale. 
If the material to be examined is a liquid or a fat, 
which can be brought in direct contact with the 
plane surface of the hemisphere, the instrument 
may be used directly. Otherwise a liquid of higher 





refractive power must be placed between the solid 
material and the hemisphere ; suitable liquids are 
supplied with the instruments. 

wo of the optical exhibits may be said to serve 
educational purposes. Mr. T. E. Heath has pre- 
pared drawings suitable for showing the stars, as 
they would appear if seen from outer space, stere- 
scopically ; and Mr. W. Shackleton exhibited 
mechanical lantern-slides illustrative of the pheno- 
mena of a total solar eclipse—an opaque disc, the 
moon, moving in front of a white disc, the sun. 

Dr. Hodgkinson, Captain Playfair, R.A, and 
Mr. Coate, of Woolwich, exhibited a very sugges- 
tive ring section of a gun-tube from which 2000 
rounds had been discharged, and microphotographs 
of the same. The enormous crush and the high 
temperature of the cordite explosions had com- 
pletely changed the structure of the steel close to 
the rifling. One centimetre further off from the 
bore the change was less marked, and at 2 centi- 
metres’ distance the steel was practically unaffected. 
The strain set up in the steel in and near the 
rifling manifested itself at once on cutting the ring 
section with a saw in a radial line; the ends had 
cleft open, leaving a gap quite , in. on the 
inner face. Dr. Hodgkinson also showed alloys of 
aluminium, copper, nickel, and cobalt ; the micro- 
photographs referring to cast, rolled, and annealed 
specimens. While the affinity between aluminium 
and nickel is so strong that the union of one of the 
fused metals with the other may become explosive, 
and while several distinct compounds are formed, 
cobalt does not combine with the aluminium in these 
graphite crucible experiments ; the nickel takes up 
carbon, of course. The nickel alloys exhibited 
contained up to 20 per cent. of aluminium, the 
copper up to 65 per cent. of aluminium. 

r. Harker’s ingenious tubularelectrical furnaces, 
built up of the rare earths, such as we know from 
the Nernst lamps, were mentioned in our last 
article on the National Physical Laboratory,* and 
exhibited by the director of this Institution. Several 
short tubes, an inch and less in diameter, were 
shown, some contained in a cubical asbestos fur- 
nace, others provided with tubular asbestos jackets. 
The difficulty is, of course, to secure efficient con- 
tact between the rare earths and the terminals ; 
Dr. Harker winds platinum wires into the ends of 
the tubes. In one tube platinum was melted— 
thanks to Dr. Harker we are pretty certain about 
the melting point now: 1710 deg. Cent.—by currents 
of 150 volts and 0.8 ampere; the other furnaces 
were worked with pressures varying between 50 and 
300 volts. Six months’ use has not spoilt these 
furnaces. 

Mr. W. Rosenhain had on view a number of 
microscopic exhibits demonstrating the truth of 
his contention that slip-bands on strained metallic 
surfaces are of the form of geometrical steps, and 
not undulations, as other observers have believed. 
This can be shown by the change in appearance 
of the bands when illuminated from opposite 
directions, anything in the nature of a mS a or 
furrow being more or lese symmetrical, and, con- 
sequently, unaltered in appearance, according to the 
side from which it is illuminated. Illumination 
from one side by blue light and by red light from 
the other made the nature of the slip-bands very 
evident ; but the matter was still more conclusively 

roved by a high magnification of the profile of the 
ont themselves. To enable such a section to be 
polished without injuring the edges which are to be 
examined, Mr. Rosenhain covers the section with a 
thick deposit of copper, which protects the edges 
and preserves their original form. The profile of 
the bands is the clear demarcation line between 
the iron and the copper, and their shape can be 
observed with certainty. A cross-section of a razor- 
case is made by first heavily copper-plating the 
blade, and the exact appearance of the edge of 
a section at right angles to a fractured surface 
of metal can also be observed. The nature of the 
strain for some distance into the solid metal of a 
bar which has been subjected to a heavy cut in the 
lathe is clearly shown, the distortion of the skin 
metal being very marked. It seems a fair inference 
from this that drilling a boiler-plate with modern 
high-speed steel may injure the surrounding metal 
to much the same extent as punching is known to do. 

Mr. R. 8. Hutton showed examples of laboratory 
electric furnaces constructed on the principlé of 
heating a carbon resistance by the passage of the 
current. In one type the carbon is in the form of 


* See ENGINEERING, page 367 ante. 
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a tube, in the interior of which is placed the sub- 
stance to be heated. The first furnaces were 
made by boring a hole through the centre of a solid 
rod of Acheson graphite of about 3 centimetres in 
diameter, and screwing the ends into heavy graphite 
plates, which serve to lead in the current. The 
construction thus resembled somewhat the ebonite 
bobbin used in induction coils. The central part 
of the tube was thinned down to a less diameter 
and surrounded with magnesia or carbonate, held in 
place by a jacket, for the purpose of heat insulation. 
Carborundum gave the best results for the jacket, 
and was used in the form of powder capable of pass- 
ing through a mesh of 180 to the linear inch. When 
heated it fused into a sort of tube round the carbon, 
which strengthened and protected it. Larger fur- 
naces were made of agglomerate carbon tubes, 
obtained from arc carbon manufacturers, the ends 
being electro - ng and sweated with soft 
solder into a well-fitting copper sleeve, which was 
water-jacketed to keep the exposed carbon cool 
enough to prevent oxidation. Using a tube of 
agglomerated carbon 60 centimetres long, 8.2 centi- 
metres external diameter, and 6.7 centimetres in- 
ternal diameter, surrounded by carborundum, a cur- 
rent of 600 amperes at 8.6 volts gave a temperature 
of 1200 deg. Cent. in 30 minutes, ‘the temperature 
still rising at the rate of 7 deg. Cent. per minute. 
Nickel was melted in 12 minutes, and platinum in 
a further 8} minutes, by 850 amperes at 13 volts, 
and the furnace continued to increase in tempera- 
ture, the power subsequently being 860 aniperes at 
11.1 volts. 

Mr. H. E. Dudeney showed the solution of several 
geometrical problems, one of which, to cut an 
equilateral triangle into four pieces which may be 
assembled to form a square, has recently been much 
in evidence as a puzzle. The solution is as 
follows :—If ABC be the triangle, bisect A B in D 
and BC in E. Produce AE to F, making EF 
= EB. Bisect AF in G, and describe semicircle 
AHF. Produce EBto H. EH is then equal tothe 
side of the equivalent square. In AC find a point 
J such thatE J=EH. JoinEJ. InJC set off 
JK =EC. From Dand K drop perpendiculars 
D Land K M respectively on to the line E J. If the 
triangle is divided along the lines J E, D L,and KM, 
the four parts may be arranged to form a square. 

Mr. R. A. Hadfield exhibited a number of test- 
bars to show the influence of temperature on the 
strength and ‘ductility of metals. At the teim- 
perature of liquid air (- 182 deg. Cent.) the 
ductility of iron was found to disappear, but 
its tensile strength to be more than doubled. 
The same effect is noticed in all steel and other 
iron alloys, except those containing nickel. An 
iron, carbon, nickel, manganese alloy, with the 
constituents in the respective proportions of 69, 
1, 24, and 6 per cent., showed a much greater 
ductility at the temperature of liquid air, and a 
concurrent increase of tensile strength from 49 to 
75 tons per square inch. A lump of Hadfield’s 
new magnetic alloy of copper and manganese was 
also shown, as well as several iroj-manganese 
alloys, broken to show the crystalline structure. 

Mr. Russell Wright had a very effective display 
of high-tension electrical apparatus, which occupied 
the whole of the committee-room on the ground 
floor. Alternating current at 100 volts was taken 
from the suppply mains and passed through the 
primary of a closed iron step-up transformer. A 
spark-gap was in series with the secondary coil, and 
the outers of a pair of Leyden jars connected tothe 
secondary terminals. The inner of one jar was 
connected to one end of a large air-coil, and that of 
the other to an adjustable brush sliding along the 
coil. The turns thus intercepted were, it will be 
seen, in parallel with the spark-gap, and constituted 
the shorter winding of a variable ratio air-core 
auto-transformer. An exvessively high oscillating 
voltage could thus be obtained across the terminals 
of the air-coil. Magniticent brush discharges could 
be obtained from the apparatus for the purpose 
of making ozone or for therapeutic treatment ; and 
by varying the ratio of the auto-transformer the 
oscillatory period of the circuit could be modified 
to get the best effects. The voltage of the step-up 
transformer was sufficient to work a couple of X-ray 
tubes, the discharge being rectified by vacuum-tube 
rectifiers. A perforated screen driven by a syn- 
chronous motor, between the observer’s eye and 
the X-ray tubes, caused the radiograph image on 
the fluorescent screen to be seen as if stereoscopi- 
cally, so that the relative distances of various points 
from the eye couli be estimated. 





Mr. J. E. Stead, F.R.S., exhibited a striking 
method of making apparent the proportion and 
distribution of phosphorus in iron and _ steel. 
When an iron alloy solidifies, pure iron first crys- 
tallises out, leaving tlhe portions alloyed with 
carbon, phosphorus, c., still in the fluid state 
in the interstices between the iron crystals. When 
the phosphorised portions solidify, they reject the 
carbon they contained, and form a phosphorus-iron 
alloy. This has the peculiar property of assuming 
the well-known heat colours of iron in advance of 
the rest of the metal, so that the aggregations of 
phosphorised iron have reached the blue stage 
while the other parts of the surface of the section 
are still of straw colour. Consequently, under 
the microscope the distribution of the phosphorus 
is very clearly shown. If the heating is carried 
further, the phosphorised portions retake a colour- 
less appearance and show up as white marks, 
while the ground of unphosphorised metal still 
remains blue. The inarks known in the shops 
as ‘‘ghosts” in the metal and clearly visible 
to the naked eye are aggregations of phosphorised 


metal generally drawn out into fibres when the_ 
material has been forged. They constitute a source | 
of weakness, and are very evident in certain quali- | 


ties of puddled iron. Mr. Stead also showed several 
small motor-driven machines for preparing and 
polishing specimens for examination under the 
microscope. Wooden dises covered with different 
grades of emery cloth for grinding, and with cloth 
treated with calcined alumina for polishing, were 
placed on the end of a vertical spindle, and rotated 
at very high speed by a friction drive. 
plete preparation of a section did not require more 
than a few minutes. 

Messrs. Isenthal and Co. were exhibiting appa- 
ratus for the conversion of continuous current into 
alternating current suitable for wireless telegraphy 
and similar applications. 


rings, passing on its way through the primary of 


an induction coil, and having the usual rheostat , 


and ammeter in circuit. The slip-rings were con- 
nected to a two-part commutator which was rotated 
by a small motor. The commutator brushes formed 
the terminals of a second circuit, in series with 
which was an electrolytic condenser of large 
capacity. 


through the primary of the coil, the odd pulses 
being currents from the dynamo which also 


charged the condenser, and the even pulses being | 


the discharge currents of the condenser, rectified 
in direction by the commutator. As the latter 


only reversed at the moment when no current! 
was flowing into or out of the condenser, no| 


sparking could occur. The current in the con- 
denser circuit is, of course, alternating, and may 
be passed in series through the primary of a trans- 
former for the production of high-tension alter- 
nating currents. An electrolytic condenser was 
arranged across the main circuit between the appa- 
ratus mentioned and the bus-bars, to equalise the 
load on ‘the source of supply. The electrolytic 
condensers consist of a pressed steel vessel 10 in. 
square by 12 in. high, containing « salt solution, 
which latter forms one of the ‘‘ coatings.” The 
other coating consists of a pair of crumpled alumi- 
nium plates, carried by insulating bushes from the 
lid. The dielectric is merely the non-conducting 
skin of oxide which is formed on the aluminium 
plates. The construction of these condensers is 
remarkably good mechanically, and the capacity of 
each cell exceeds 100 microfarads as arranged. 
Messrs. Isenthal also exhibited electrolytic valves 
for rectifying purposes, which have much the same 
appearance and mechanical construction as their 
condensers. The electrodes are iron and aluminium, 
arranged in the form of fiat plates set parallel to 
one another at an angle of about 30 deg. from the 


vertical, this slope being found most favourable to | 


the formation and retention of the skin of oxide, 
upon which their action depends. 

Of the three lectures delivered in the evening, 
the one of most engineering—or perhaps, rather, 
hysical—interest was delivered by Sir Oliver 
4odge, on the use of electric valves for producing 
high-tension continuous current. In substance the 
lecture was much the same as the previous one on 
the same subject, delivered by Sir Oliver before 
the Royal Institution, and reported in Ener- 
NEERING of March 31, page 416 ante. The method 
of obtaining a continuous, instead. of intermittent, 
unidirectional current from the discharge of an 


The com- | 


The continuous current | 
from the mains was led to a pair of plain slip-| 


It will be seen that by such an arrange- , 
ment unidirectional pulses of current would pass | 


! 


induction coil, depended upon the principle of 
charging condensers through non-return valves, 
and allowing the condensers to discharge slow}y 
through another circuit. The theory of the action 
of the non-return valve was fully explained in the 
article to which we have referred. 








BRITISH THOMSON-HOUSTON 

WORKS AT RUGBY. 

On Friday last the British Thomson-Houston 

Company, Limited, opened their splendid works at 
Rugby to a party of guests. The ostensible object 
of the visit was more especially the Curtis turbine, 
but the shops themselves are so excellently 
equipped and s» well arranged that it was difficult 
to decide whether they did not arouse quite as 
much interest as the turbine. 
| The works were originally laid out on a scale 
| sufficient for the employment of 700 to 800 men, 
| but it has been found necessary to extend them 
time and again, till at the present moment the 
| staff of workmen, girls, and officials numbers 
about 2000. The girls are employed in the lamp 
factory, which has a capacity of 60,000 incan- 
descent lamps per week. This portion of the 
works was first visited by the company’s guests. 
The work is done almost wholly by girls, 
whose wages range from 10s. up to ll. a week. 
The bulbs are imported ready blown from the 
Continent, and the filaments are obtained from 
America. These have already been flashed when 
received, and are not flashed again. The voltage 
and candle-power of the lamps are accordingly. con- 
trolled solely by the length to which the filaments 
are cut. This cutting is done to a gauge, a whole 
bundle being cut at one time. About 75 per cent. 
of the finished lamps thus made will give the re- 
quired candle-power at the designed voltage. The 
remaining 25 per cent. are not wasters, but will give 
the light required at a somewhat lower or a some- 
what higher voltage, and are classified accordingly. 
So great is the range in the standard voltage at 
different towns that these lamps are sure to be 
suitable for one or the other. The filaments, after 
being cut to length, are cemented to the leading- 
in wires by a very rapidly-drying carbon cement, 
and thus mounted are baked in a gas-fired oven 
maintained at a temperature of 285 deg. Cent. 
After this the high-voltage lamps have their fila- 
ments cemented to the anchor wires in a similar 
;manner. The stems into which the leading-in 
wires and the anchor wires are fused are made in 
the factory. They are cut to a gauge from glass 
tubes by boys, who draw the length of tubing over 
a fixed file, nicking it, so that it can be broken off. 
The short lengths of tubing thus obtained are 
passed on to a machine, in which the tube is 
held in a revolving chuck and heated by a gas 
|flame. As it revolves the attendant splays out 
‘the softened end into a funnel shape by means 
of a pointed carbon pencil. From this machine 
the stems go. to another machine, to have the 
leading-in and anchor wires fused in. This 
machine consists of a four-armed turret, each arm 
‘earrying a clamp. The machine is served by two 
‘attendants, one of whom places the stem as 
‘received in the clamp, which then moves forward 
| to the other attendant, who inserts the wires. The 
'arm then moves forward another step, where the 
| stem is brought into the path of a blow-pipe flame, 
‘and receives a preliminary warming up. This 
‘done, it moves forward to a second flame, which 
| fuses the glass ; and when this is quite soft, a pair 
| of tweezers move forward and squeeze the softened 
| glass down on to the wires. The finished stem 
then moves on to its initial position, where it 1s 
removed, and a fresh one inserted. The stems, as 
they leave this machine, are taken to another depait- 
‘ment to have the filaments cemented on, as already 
| described. ; 

In the meantime the bulbs have been in process 
of preparation to receive the stem with its fila- 
ment mounted on it. As imported the bulbs are 
closed at the bottom, but open into a wide tule 
at the socket end of the lamp. The first operat! 1 
| consists in piercing a hole through the bottom f 
‘the bulb, to take the fine tube through which the 

lamp is to be finally exhausted. To this end the 
bulb is fixed by its open end to a holder connect « 
‘toa supply of air under slight pressure, and a {11 
_blow-pipe flame is caused to play on the spot 
which the bulb is to be pierced. As soon as (ie 


air 


THE 





|glass is sufficiently softened at this point, the 
pressure blows a hole through, and the bulb is 
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then removed to the next machine, where the girl 
welds on the exhaustion tube. In the next opera- 
tion the stem is welded in, closing the wide tube at 
the socket end of the bulb. The superfluous por- 
tion of this tube is then melted off in the blow- 
pipe, being kept under an internal air pressure 
during the process. 

The lamp is now ready. for exhaustion. A 
mechanical pump is used for this, the final vacuum 
being obtained by means of a chemical absorbent. 
The filament is overrun during the process of ex- 
haustion. As the vacuum improves, the colour of 
the light emitted becomes less blue ; and when it 
shows the correct tint, the’attendant seals the bulb 
and melts off the exhaustion-tube. The lamp is 


now complete and ready for testing for candle | 


power. Photometric work is generally considered 
a bit of a speciality, but here it is done by girls, 
who, with practice, get wonderfully expert. The 
rating of a lamp takes hardly more than 15 to 30 
seconds. Allthe lamps undergo repeated inspec- 
tion during the process of manufacture. These 
inspectors are day workers, the other girls working 
on piece. 

As on several occasions sections and other parti- 
culars of the Curtis turbine have been published in 
ENGINEERING,* we have thought it best to deal on 
this occasion mainly with some of the less well- 
known details of this turbine. The Curtis tvrbine, 
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‘thence to the third, and from that to the con- 
|denser. The whole range of pressure between the 
|steam-chest and the condenser is thus divided 
‘up into stages. A system of this kind may be 
'called compartment-compounding, and with com- 
| pounding on this system it is possible to reduce the 
Goss speed of a single turbine-wheel in each com- 
|partment in proportion to the square root of the 
|number of compartments. Thus with four com- 

rtments the best bucket speed would be one- 
half of what would be required were the whole 
range of pressure utilised ona single stage. In the 
Curtis turbine the speed is still further reduced by 
the device of velocity-compounding. — This plan, 
like most of the master ideas embodied in the 
modern steam-turbine, is very old, but until the 
advent of the Curtis turbine had never been em- 
| bodied in a commercial machine. 

In velocity-compounding the steam issuing ata 
high velocity from a nozzle enters a turbine-wheel, 
the speed and the bucket angles of which are so 
adjusted that the steam on leaving the buckets has 
still a large kinetic energy, and is thus capable of 
doing work on another wheel. Into this second 
wheel it is directed by fixed buckets, and from this 
second wheel it may again be delivered on to a 
third wheel by a second set of fixed buckets. The 

| arrangement is shown diagrammatically in Fig. 1, 
‘the path of the steam being indicated by the arrows. 
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it will be remembered, consists of a set of turbine- 
wheels mounted on a vertical shaft. These wheels 
are divided into groups, the groups revolving in 
separate compartments, arranged one above the 
other. The number of these compartments ranges 
from two to four, and the number of wheels in 
each compartment from two to three. Steam is 
admitted to the topmost compartment from the 
steain-chest through a series of nozzles, inclined 
at an angle of 15 to 20 deg. with the plane of the 
revolving wheels. Each of these nozzles is fitted 
with a separate valve, which is opened and closed 
by a separate steam relay for each valve. The 
valves controlling the relays are electrically operated, 
the current circuits being opened or closed by the 
governor as required. This governor, as the speed 
rises, closes the various circuits consecutively. 
Thus, if there are 10 nozzles, at ;%5 load one con- 
tact will be closed and nine open, and at- half 
load five only will be open, so that steam is 
then admitted to but five of the ten nozzles. 
It is possible by means of a pencil to open one of 
the closed contacts, and it is very pretty to note 
how instantly the governor responds, closing down 
another contact, and cutting out another nozzle to 
compensate for the forcible opening of that from 
which it had previously cut off the steam. Small 
Variations in the load are provided for by more or 
less wire-drawing the steam at one nozzle, and at 
one ouly. Thus out of the whole set all but one 
are either fully open or fully closed, and the wire- 


drawing losses are therefore confined to but a very 
small }roportion of the total steam supply. The 
governor is spring-loaded, and can be speeded up 
or de »vn for syachronous purposes through a range 
ra per cent. on either side of the normal speed. 

1 


: Steam issues through the upper nozzles 
sag ‘he compartment below at the speed due to 
the difference of pressure in the steam-chest, and 


in this compartment, and from this it flows in 
4 sunilar way into the second compartment, and 1 
ag —eaniinne,: | 

pa for the last of a set. 





* See Encrngerine, vol. Ixxviii , page 97. 


So far as regards the obtaining of a reasonable 
bucket speed is concerned, this arrangement is ex- 
ceedingly economical, since the reduction of the 
bucket speed varies directly as the number of wheels, 
so that the same reduction in speed is attained with 
three wheels in velocity-compounding as with nine 
wheels in compartment-compounding. From a 
thermodynamic point of view, the latter system is, 
however, moth more efficient ; yet the capital 
results attained at Cork show that really excellent 
figures in the matter of steam economy are possible 
with a velocity-compounded turbine having as many 
as three wheels per stage. The unit here is rated 
at 500 kilowatts, and the makers claim that results 
still better by about 5 per cent. would be possible 
with large units. At present there are in progress 
in these shops a number of 1500-kilowatt units, two 
of which are erected on the testing-beds. One 
of these has a sub-base condenser—that is to say, 
the lower compartment is practically a portion of 
the condenser, so that the loss of vacuum due to 
friction in the exhaust piping is eliminated. The 
trial results of these will be awaited with interest. 

Whilst Fig. 1 represents well enough the general 
character of a velocity-compounded turbine, it is 
not accurate as to details. The nozzles are inclined 
at a smaller angle to the plane of the wheels than 
as represented, and the guide-vanes have not the 
symnietrical form shown, the angle at admission 
being greater than at discharge, the latter being 
the same as the nozzle angle. These guide-buckets 
are therefore cast to form, as it would not be easy 
to machine them. The width of the groove is 
greater at entrance than at discharge, and to 
compensate for this the bucket is made longer 
at the discharge end. The material used is gun- 
metal, and the precision attained reflects the 
greatest credit on the firm’s foundry. The same 
may, indeed, be said also of the iron castings 
turned out, which are excellent in both appearance 
|and soundness. We note that pig is bought and 
| classified by analysis and not by fracture, and the 
|chemist’s services are equally made use of in the 
| brass foundry. 

The wheels are of steel, the buckets being cut 
out of the solid by special tools. The bucket angle 
|is the same at entrance and discharge; but this 
differs for the different wheels, being 
In our issue of 








August 20, 1904, we illustrated the machines used 
Ly the General Electric Company for cutting these 
buckets. Those employed at Rugby are of a new 
design. The problem to be solved was to cut in 
solid steel a groove of the general shape shown in 
Fig. 2, the width of the groove ranging from about 
} in. up to 2 in., and the depth up some 2} in. or 
3in. This is accomplished at Rugby by planing out 
these grooves by a parting tool of the f manne repre- 
sented in Fig. 3. Phis tool cuts on the point only, 
and is guided along the path shown by the dotted 
line, which, it will be seen, is made up of an arc of 
a circle and two tangents. The point is kept square 
to the path of its centre, so that the groove cut is 
of constant width. The tool reciprocates, being 
held up to its work during the forward stroke by 
compressed air, and withdrawn to clear on the 
return. The number of strokes taken is 75 per 
minute, and the feed, when working on soft steel, is 
tho in. per stroke, and on hard (0.6 carbon) steel 


bod in. In the latter material the tool will cut 


thirty to forty teeth before requiring to be re- 
dressed. When it wears down below size, it is 
used to cut buckets with narrower grooves, so that 
by being used in succession for a number of dif- 
ferent sizes it hag a long, useful life. It is made of 
a good water-hardening steel, and one side of the 
shank is faced to a true surface, to serve as a 
reference plane for the proper shaping of the tool. 
During the cutting operation the blank, which is a 
flat steel ring, is mounted on a divided plate, by 
the use of which the accurate spacing of the buckets 
is insured. After the buckets are cut a strip of 
steel, made in halves, is riveted round the rim of 
the wheel. 

The spindle of the turbine on which the wheels 
are mounted is of nickel steel. It is rough-turned 
with high-speed steel tools, and after the keyway is 
cut, it is finished by grinding. Where it enters its 
lower guide-bearing it is bushed with bronze, and 
below this it is fitted with a plate of chilled cast 
iron, which rests on a similar block, the two forming 
the foot-step bearing. The weight to be carried is 
9 tons in the case of a 1500-kilowatt machine. The 
lower cast-iron block is perforated and connected 
to a supply of water under a pressure which 
varies, in units of different sizes, from 160 lb. 
to 400 lb. per square inch. The whole weight is 
thus floated on water, the two cast-iron plates 
never being in contact except when the turbine is 
idle. A small accumulator is interpolated on the 
hydraulic circuit, and should the water fail, the 
ram of this accumulator descends, and in doing sc 
cuts off the steam supply. The lower cast-iron 
plate is adjustable vertically by means of a screw 
and worm-wheel gear, thus providing a means by 
which the proper adjustment of the clearances of 
the fixed and moving buckets can be effected. 
These clearances range in different sizes from ys in. 

ryin. In order to make certain that the designed 
amount shall be attained in the finished machine, 
the final cut on the bucket-rings is made after the 
wheels are in position on their shaft. 

The nozzle openings are drilled and reamed in 
the cast-iron diaphragms separating the different 
compartments. The surface left after reaming is 
smooth and uniform, but no attempt is made to 
attain a very high finish, since experiment has 
shown that it is not possible to maintain a high 
polish on the nozzle surfaces once the turbine is 
set to work. Whilst the polish remains there is, 
doubtless, some reduction of nozzle friction, and a 
turbine thus fitted might make an improved showing 
upon a works test; but this extra efficiency would 
not be maintained in service. As the nozzles make 
quite an acute angle with the surfaces of the dia- 
phragms, special devices are necessary for starting 
the drill fairly in them, and to this end smail 
wedge-shaped cast-iron blocks are clamped tempo- 
rarily to the casting, so that the drill can work 
partly in these and partly in the main casting, until 
the latter is fairly entered. 

As it is easy in the case of a velocity compounded 
turbine to keep down the speed to a moderate 
number of revolutions per minute, there is no 
special difficulty in constructing the generator. 

his, itis well known, is placed above the turbine, 
an arrangement to which objection has been taken 
on the ground that under the best conditions an 
alternator is difficult enough to keep cool—which 
difficulty is likely to be increased by mounting it 
just over a steam-chest. Experience has shown that 
this objection has no serious value, since the re- 
volving field is fitted with vanes producing a down- 
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draught through the generator. Doubts have also 
been expre as to whether the blades will wear 
out; but in the Curtis turbine the steam speeds are 
not excessive, and we are informed that on opening 
up, at the end of two years’ continuous work, the 
500-kilowatt unit in the works’ power-station, the 
blades were found in perfect condition. 

Whilst the 1500-kilowatt units are the largest 
yet built at Rugby, we understand that designs 
for 3000 and 5000-kilowatt turbines are complete, 
and that one of this size could be supplied, if 
called for, in a space of about nine months, inclu- 
sive of making the patterns. 








THE LATE SIR BENJAMIN HINGLEY, 
BART. 

WE regret to announce the death of Sir Benjamin 
Hingley, Bart., which took place at Hatherton Lodge, 
Cradley, on Saturday last, after an illness of a very short 
duration. So short, indeed, was the illness, that as re- 
cently as last week the deceased baronet was present at 
the meetings of the Iron and Steel Institute in London. 

Sir Benjumin Hingley was born in 1830, and was, there- 
fore, 75 years of age. Widely known, not only in his own 
district, where he had for long been prominent, but also 
wherever the iron and steel industries are established, he 
will be missed among a large circle of friends and 
acquaintances. He was the younge®t son of the late 
Mr. Noah Hingley, who in his day was a noted iron- 
master in the Black Country, and who was the founder of 
the well-known firms of Noah Hingley and Sons, and of 
Hingley and Smith, of Netherton, Old Hill, and Harts 
Hill. The Hingleys were among the early chain-makers 
of Cradley, and there are people still living who remember 
the sensation caused when the first anchor made by them 
was hauled up to Dudley. 

Sir Benjamin Hingley was educated at Halesowen 
Grammar School, and early in life showed special aptitude 
for business and engineering, for by the time he reached 
man’s estate he was taking an active part in the control 
of ‘his father’s affairs. About 1852 the works at Netherton 
were erected for the manufacture of iron, and since then 
their history has been one of centinual expansion, the 
late baronet taking a-very prominent part in the repeated 
enlargements of the concern ; in fact, it may be said that 
the rapid growth of the firm was largely due to his energy 
and skill. It is an interesting fact that, while other old 
iron-making firms have extended their operations to steel- 
making, that of Messrs. Hingley and Sons has devoted its 
attention entirely to the manufacture of iron. Not long 
after the founder’s death, in 1877, the firm was, for family 
reasons, converted into a limited company. 

The late baronet took an active part in public affairs, 

and occupied many important itions. He became 
chairman of the South Staffordshire Ironmasters’ Asso- 
ciation, chairman of the Iron and Steel Wages Board, 
and was associated with the Mines Drainage Board. He 
was also for about 30 years chairman of Lloyd’s British 
Testing mg who have a la proving-house at 
Netherton. In 1885 he entered Parliamentary life, being 
selected as a candidate for North Worcestershire by the 
Liberals, at which time he defeated the Conservative 
candidate. In 1886 he was re-elected unopposed, and 
was a member of the House until the Parliament of 1902 
was dissolved, after which he retired. 
. In 1887 he became Mayor of Dudley, and was re-elected 
the following year. He was a Justice of the Peace for 
the counties of Worcestershire and Staffordshire, and also 
for the borough of Dudley. He was created a baronet in 
1893, and appointed High Sheriff of Worcestershire in 
1900, and subkoeemetiy deputy-lieutenant of the county. 

Sir Benjamin Hingley was a man of large mind and 
wide sympathies, and was a generous donor to many 
charities. He was never married, and his successor to 
the title is his nephew, Mr. George Benjamin Hingley, of 
Haywood House, Halesowen. 





ROYAL METEOROLOGICAL SOCIETY. 

Tuer monthly meeting was held on Wednesday after- 
noon at the Society’s rooms, 70, Victoria-street, West- 
minster, Captain D. Wilson-Barker, F.R.S.E., Vice- 
President, in the chair. 

Mr. R. Strachan read a paper on the “‘ Measurement of 
Evaporation.” He pointed out that the rainfall, evapora- 
tion, and percolation are. related to each other, and that 
rainfall is commonly considered to form the sum of eva- 
—— and percolation. If two of these quantities are 

ound by experiment or observation, the other is assumed 

to beknown. This, however, does not always hold good. 
A month may be very dry, and still evaporation will go 
on.at the expense of previous percolation, and otherwise. 
A month may be excessively wet; then there may be 
another item to take into account—viz., overflow. 

As it is, unfortunately, not possible to make evapora- 
tion and percolation the subject of experiment, except at 
a very few observatories, the author thinks it is desirable 
to be able to estimate, even empirically, the probable 
amounts of each. By using the meteorological data pub- 
lished for the Royal Observatory, Greenwich, he has cal- 
culated the probable evaporation for the year 1898, which 

very closely with the observed evaporation at 
amden-square ani at Croydon. 

A paper by Dr. John Ball, of Cairo, on “‘ A Logarithmic 
Slide Rule for Reducing Readings of the Barometer to Sea- 
Level,” was read by the secretary. This has been devised 
for the purpose of saving the time and labour usually 


occupied in working out the corrections from the “‘ Inter- 


national Meteorological Tables.” 





‘““THE STABILITY OF MASONRY DAMS.” 
To THE Epiror oF ENGINEERING. 

Srr,—In his highly ingenious article on the ‘‘ Theory 
of Masonry Dams” in your last issue, Professor Unwin 
has omitted one point in the discussion, and rather an 
important one. e ps by assuming the distribution 
of vertical stress over a horizontal section to be a uniformly 
varying one, due to the resultant of all the forces above 
the section acting at its proper point ; he finds therefrom 
the shearing stresses, and obtains by his analysis a com- 
plete and, in itself, consistent solution for the. stress at 


any point in the section. This solution makes the shear | }, 


stress on the horizontal section to have a value varying 
uniformly from 0 at the water face to a maximum at the 
back slope ; the shear stress being, of course, in the plane 
of the section. Thus we get shear stress, and large values 
of it towards the base, along the back slope ; whereas the 
shear stress must be zeroalong this slope. Forshear stress 
cannot exist at a bounding surface in planes perpendicular 
to it, unless the surface is ac on by external forces. 
Hence the assumptian, as above, of uniformly py om 
vertical stress right through from front to back of hor- 
zontal sections cannot be correct, since it gives an impos- 
sible condition of shear on the back slope. 

Mr. Atcherley assumes the same condition of direct 
stress on horizontal sections, and, with it, a parabolic dis- 
tribution of shear. Professor Unwin justly remarks on 
this inconsistency. Possibly, however, Mr. Atcherley 
saw that the shear along the back slope must be zero, and 
therefore adopted the parabolic distribution of shear of 
the rectangular beam section. 

Thus Mr. Atcherley’s solution depends upon two con- 
current inconsistent assumptions, while Professor Unwin’s 
does not satisfy an important boundary condition. Re- 
garded as approximations, tlieir solutions seem to differ 
rather widely. 

It appears, then, that the assumption of uniform] 
varying stress over horizontal sections is not correct. tf 
we are to take the analogy of the beam section, the beam 
should be considered as very short and of rapidly-increasing 
section, and the analogy will not help us much. The 
optical method used by Professor Carus-Wilson to deter- 
mine the stress effect of surface-loading of a glass beam 
would, it appears to me, be a promising experimental way 
of attacking the problem. 

Yours truly, 
W. Mason. 

King’s College, Strand, W.C., May 16, 1905. 








‘““ LATENT HEAT AND SPECIFIC HEAT.” 
To THE Eprror oF ENGINEERING. 

Srr,—Continuing from page 615 in last week’s Enat- 
NEERING. The heat of steam is, as is shown in the dia- 
gram herewith, Z H A; A» E, Z, or ZH A, A; E3Z. The 
area Z H A, Ao B, Z is equal to Z H A, A; B; Z, and 
Z B, Ey Z is not equal to Z B; E; Z. We have an equal 
area up to the B line. 

Last week I referred to the table given at page 703 
of the first volume of Regnault’s ‘‘ Experiments,” show- 
ing that when we deduct from the total heat the latent 
heat, 495.31, there was a remainder equal to the free heat, 
down to absolute zero. The division of this remainder by 
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the absolute temperature gives a quotient equal to the 
specific heat of the substance. I gave examples of this 
from Table II., showing a near ment. I give now 
examples also from Table III. the lines 12 and 13 
there are two at nearly the same temperature. I take 
them as one example :— 
630.15-— 495.31 _ 134.84 
P.. = = .38202. 
273 + 79.96 352.96 
On page 467 of Regnault’s ‘‘Steam Experiments,” Me- 
chanical Engineers, 1889, we get, at line 353°, 1.83698 
1.45109 = .38589, which divided by 1.0106 gives .38174. 
This confirms the previous determination. Other ex- 
amples are :— 
Temperature. 
87.63 


Specific Heat. 
-3829 


-8812 
-3826 
3813 


82.98 
79.29 


70.7 





and at the end, the barometer and the reading do a at 
agree ; making two experiments of it, we have 


Temperature. Specific Heat, 
65.38 -3847 
63.02 -3837 
Verification 60 deg. .3837 
These all work out confirmatively ; they are taken at 
random to go-fairly over the table, in which there are 
23 lines. 
There are two other tables ; one of these is for the recti- 
fication of the heat of steam at 373 deg. absolute, and that 
as been taken by me in the Mechanical Engineer’s paper. 
The other table is all for low temperatures : from y 
oe. veo deg. To represent these fairly I must give 
em all. 


Temp. 
- 2 


Temp. 
1L8 

7.6 

| 14.0 


Temp. 
4. 


Sp. Heat. 
41741 
40955 
-40636 


Sp. Heat. 
-38926 7 
| 5 
5 
0 -40918 
9 
1 
6 


Sp. Heat. 
38550 


- 21 -41931 -42221 | 
40066 | 
37760 
-41532 
-41908 


-42796 


And the last one is temp. 6.4 deg.; specific heat, .44520, 
They ought to have read .38242, as is the reading at 8.6 


— 
a 
- 


bo 
own 


8. 
8. 
9. 
8. -41288 
6. -40744 
8. 42184 


d 

“Fo compare these results I give now the specific heat 
as calculated by me. 
cific ific 

eat. 
.31287 
31777 
.34093 
.86155 
-36148 40 
. 36894 20 


and at 0 deg. or 273 deg. absolute, 0.38531. 


Tempera- S) 
ture. 
240 
220 
200 
180 
160 
140 


Tempera- 8 
ture. 
120 
100 
80 
60 


Yours truly, : 
J. MACFARLANE GRAY. 








THE Optica, CONVENTION.—The Optical Convention, 
1905, is to be held at the Northampton Institute, Clerken- 
well, E.C., from May 30 to June 3, under the presidency 
of Dr. R. T. Glazebrook, M.A., F.R.S., Director of the 
National Physical Laboratory. The opening ceremony, 
presidential address, and conversazione take place at 
8 p.m., in the large hall of the institute on May 30. 
On the following days a number of papers will be read 
and demonstrations given. Full particulars are to be 
— from the secretary, Mr. C. L. Redding, at the 

nstitute. 


PERSONAL.—The Carter Publishing Company, of 8, 
New Bridge-street, have purchased from Messrs. Dean 
and Son, Limited, 160a, Fleet-street, E.C., the copyright 
and goodwill of ‘‘The Export Merchant Shippers of 
Great Britain and Ireland, now in its forty-first year of 
publication. The intention of the new proprietors is to 
enlarge the book, and increase its utility as a work of 
reference, by numerous additions and revisions.—The 
Stanley Electric Manufacturing Company and the General 
Incandescent Arc Light Company, both of New York, 
have amalgamated. The title of the combined interest 
will be the ‘‘Stanley-G. I. Electric Manufacturing Com- 

ny.”—Mr. Percy A. Postlethwaite, mineral and metal- 
urgical chemist, has removed to 2, Union-court, Old 
Broad-street, E.C. Of late years Mr. Postlethwaite 
was an analyst with Hadfield’s Steel Foundry Company, 
Limited, Sheffield. 


Contracts. — Messrs. Ernest Scott and Mountain, 
Limited, of Newcastle and Gateshead-on-Tyne, have 
recently received a contract from the Butterley Coal 
Company for their Kirkby Colliery (Nottinghamshire), 
the installation consisting of two horizontal compound- 
condensing steam-engines, each of 450 horse- power, 
driving two slow-speed three-phase generators, of 310 
kilowatts capacity. This plant will supply current to 
four endless rope-haulage gears, placed underground at 
distances varying from 20 yards to 650 yards from the 
shaft bottom. The haulage gears are driven by three- 
phase motors of Messrs. tt and Mountain's latest 
design, each motor being capable of giving 100 effective 
horse-power. The haulage gears are provided with the 
firm’s special type of friction clutch and friction brakes. 
A complete system of telephones is also being arranged 
between each haulage-room and the main power-station 
at Bank. The Wigan Coal and Iron Company, Limited, 
have decided to increase their electrical plant at the 
Manton Colliery, and have also placed this work with 
Messrs. tt and Mountain, who recently carried out an 
installation for pumping and hauling machinery at the 
company’s Sovereign pit. The = at the Manton pit 
will consist of three compound horizontal steam-eng!es 
and crank-shaft alternators, each of 550 horse-power. In 
addition to this there is a continuous-current eee mr, 
capable of supplying 2500 lights for lighting at the suriace 
and underground, and also the houses of the officials and 
workmen. The pumping machinery at Manton Collicry 
consists of five sets of Messrs. Scott and Mountain's 
mining pumps, each set being capable of delivering «)) to 
1000 gallons per minute, the pump being driven by 4 
125 effective horse-power motor.— Elder, Demip- 
ster, and Co. have given an order to Messrs. Sw.n, 
Hunter, and Wigham-Richardson for a large pontoon 
dry dock to be stationed at Forcados, West Afi a 
This dock will be available for all vessels, and wil! be 
capable of docking warships, for which there are no dock- 
ing facilities between Gibraltar and the Cape. 
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SUBMARINE SIGNALLING BY MEANS 
OF SOUND.* 


By J. B. Miuxet. 


THE experiments made by Colladon and Sturm on 
Lake Geneva, early in the last century, have thus far 
been the only ones referred to in text-books in speaking 
of sound waves in water. These tests measured the 
speed of sound in fresh water, but made no other im- 
portant contribution to the subject. For quite sixty 


tests. Indeed, their apparatus shows this to be true, 
since it is all absolutely impracticable. The same is true 
of the inventions made in Germany and France during 
the last quarter of the nineteenth century, which were 
intended to solve the problem of sound transmission in 
water. The common effort of all these inventors was to 
provide ships with a means of hearing signals sent to | 
them through the sea, or possibly to hear the surf on | 
rocks. Without exception, all relied upon some telephonic 
electrical apparatus to be attached to the outside of the 
vessel or to be lowered overboard into the water, while 
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Fic. 4. 
four ho attention seems to have been paid to the matter. 
rt 1 any laboratory experiments are recorded. With 
_ nt of the microphone and the speaking telephone, 
tet ad various inventors in England, notably Neale, 
sitie page, and Lake, made extensive and serious theo- 
“al excursions into this new field of sound in water. 


So far as is known, their work did not extend to practical 





* Paper read before the Institution of 


April 14, 1905, Naval Architects, 
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no one seems to have considered using the ship itself as a 
collector of submarine sound. If any of these inventors 
had made any practical applications of their apparatus, 
he could not have remained in ignorance of the value 
of the vessel itself as a factor in the problem. Even a | 
little research among the pilots would have disclosed the | 
tradition that the screw of a steamer some distance away 
could often be heard by an observer whose ear was applied 
to the deck of another vessel. Although the earliest 
attempts were made in England and Germany, the first 





student in physics to make any practical experiments 


was Professor Lucien I. Blake, now Professor of Physics 


in Kansas University, Kansas, U.S.A. His work attracted 


the attention of the United States Lighthouse Board, and 
facilities of every kind were freely extended to him. 
Assisted by Mr. A. B. Johnson, the chief clerk of the 
Board—one who was entirely familiar with all the 
vagaries of air-signals—Mr. Blake made a long series of 
experiments at the Portsmouth (N.H.), Navy Yard in 
1894, He established, for the first time, the important 
fact that sound in the water surrounding a ship would 





ELEcTRICAI1.Y-OPERATED SUBMERGED 
BELL. 

















Fic. 5. Tank Fixep to Skin or Suir Insipe. 


pass readily through its walls into the hold. One of the 
vessels used was the old frigate Constitution, and, 
although her sides were 20 in. thick, the sound of oar 
blades struck together under water some distance away 
penetrated them, and was distinctly heard by observers 
inside the ship. 

The war between the United States and Spain stopped 
these experiments, and they were never resumed by there 
investigators. At the same time, the war stimulated a 
new student in the field—Mr. A. J. Mundy, of Boston, 
Mass.—who shared in the general anxiety regardin 
Spanish torpedo-boats, and conceived that their approac 
might be heard through the water. This idea came to 
him from his recollection of having heard stones struck 
together under water when a boy, and he knew nothing 
of any attempt that had been made by others to make 
use of the principle involved. Believing that a micro- 
phone could be used successfully in water, he engaged 
the assistance of Professor Elisha Gray, of Chicago, 
whose name will be familiar as the almost successful 
opponent of Bell in the suit for the invention of the 
speaking telephone. Professor Gray joined Mr. Mundy 
on the seashore near Boston in 1898, and for four years they 
worked steadily on this problem. A company was formed 
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with ample means, and innumerable experiments were 
made with various types of sound-transmitters and sub- 
marine bells. Although it was soon discovered that 
sound in the water would easily pass through the walls | 
of a vessel, these investigators, by some fatality, like all | 
who preceded them (except Blake) became convin 
that it was necessary to lower some kind of a telephonic 
wpparatus (microphone) into the water. Fig. 1 (page wan | 
shows different forms that were constructed and u 
with more or less success. The largest and by far the 
most successful weighed nearly 100 ib. This last was, | 
of course, an impracticable kind of apparatus, and was 
built with this knowledge in mind, but it served to prove 
certain facts relating to transmitters. 

The death of Professor Gray in 1902 was followed by 
the serious illness and resignation of Mr. Mundy a year 
after, due entirely to over-devotion to the work and 
anxiety for success. Mr. Mundy’s most important con- 
tribution, and the one which ought to earn for him lasting 
credit, was a device for placing the sound-transmitter 
inside the ship. In his laboratory experiments he dis- 
covered thatif a tumbler filled with a solution were placed 
inside and against an empty iron kettle floating in a tank 
of water, the bell sound in the water of the tank could 
readily be taken out of the solution in the tumbler by 
means of a microphone immersed therein, although the 
same microphone placed against the side of the kettle 
collected very woe less sound. Proceeding along these 
lines, small tanks were attached to the inside skins of 
certain steamers, below the water-line. These tanks were 
filled with a solution, and the microphone enclosed in a | 
suspended water-tight case wholly immersed. The first 
actual tests were so discouraging that the investigators 
were once more driven to designing some form of appa- 
ratus to be towed overboard, for it was found that the 
ship’s own noises filled the microphone with a roar, and 
completely shut out all bell or outside sounds. Accord- 
ingly, ingenious effort was bent towards a device to be 
towed overboard by an insulated wire properly attached, 
as its terminal on shipboard, to the usual telephonic ear- 
pieces. The various fish-shaped models shown in Fig. 2 
were all more or less successful in picking up bell sounds 
in the water when towed by a tug going 8 knots; but, 
as none of the forms could be used to ascertain the direc- 
tion from which the submarine sounds were coming, they 
were all abandoned, and those who succeeded Mr. Mundy 
once more attacked the ‘‘tank problem.” It was soon 
found that the ‘‘tank” with an immersed microphone 
was the key to the whole situation, both for the reception 
of submarine sounds on board ship and the transmission 
of them from a ship through the water to an observer 
outside. The proportions of the tank were found to be 
important, for it often appeared as if the tank was acting 
as a resonator of sound. Up to this time nearly 20,000/. 
sterling had been spent, and the practical results were 
meagre enough to discourage any but enthusiastic sup- 
porters. 

In the meantime repeated tests with bells in the open 
ocean had proved that a bell with a lip, or ‘‘sound bowl,” 
several inehes thick, and having a high musical note, gave 
the best carrying note in the water, although such a bell 
was quite unsatisfactory in the air. The experiments 
began with ordinary church bells. The hammer was 
actuated by electric magnets contained in a water-tight 
chamber, the whole designed to be submerged at any 
depth and operated by cable from a power-house on shore. 
The bell shown in Fig. 3 weighed 1000 Ib., and was kept 
in operation in an exposed position on the Atlantic Coast 
for one year, with entire success, at a depth of 60 ft. from 
the sea surface and 50 ft. above the floor of the ocean, on 
the end of a cable 1500 ft. in length. The present type 
of bells, as shown in Fig. 4,* gives such entire satisfac- 
tion that further experiments have been stopped. The 
large number of overtones in an ordinary bell which give 
it the desired musical quality are not wanted, apparently, 
in a submarine bell, and are not found in the new form. 
The power used may be steam, compressed air, electricity, | 
or hydraulic. In the case of compressed air or electricity, | 
the mechanism for ringing the bell is placed directly over 
and attached to it, which ensures its operation in what- 
ever position it may be made to assume by tides or | 


| 
| 


currents. It may be said, therefore, that so far as bells | 
for submarine signala are concerned, the best form has | 








probably been found. 

Realising that actual performance would carry the 
greatest weight with any investigating boards, the Sub- | 
marine Signal Company, of which the writer has, since 
its inception, been vice-president and general manager, 
determined to build and actually operate for a long period 
the three kinds of stations intu which air-signals are 
naturally divided—namely, a lighthouse station, which 
necessitated a cable ; a bell-buoy, in which the submarine 
bell was to be rung by wave motion; and a lightship, 
where steam or compressed air furnished the power, with 
the bell hung over the side at some depth just below the 
keel. All these forms of apparatus were built and 
operated for one year, at stetions in charge of the United 
States Lighthouse Board, before the system was offered 
to the Government for inspection. A regular working 


ced | apparatus (transmitters and receivers) on a line of steamers 
running between New York and Boston. Permission was 


in all conditions of weather, as testified to by various 
ships’ captains whose vessels were fitted with the hearing 


——. . 
n order to thrash out the menacing problem of ‘‘ships’ 
noises,” arrangements were made to instal the hearing 


obtained from the United States Lighthouse Board (in 
advance of any official inspection) to place submarine 
bells on four of the lightships on the course of these 
steamers, all expenses to be lene by the Signal Com- 
pany. These bells were accordingly installed and the 
steamers equipped, which afforded an opportunity for 
tests absolutely essential to ultimate success. The running 
time between New York and Boston is about twenty 
hours, and, as the lightships had orders to ring these 
bells for an hour before and after the time the steamer 
usually passed them, ample opportunity for exhaustive 
tests was secured. No phantom ever disappeared more 
completely than the much-dreaded ‘‘ships’ noises” when 
once the attack was made systematically. It was found 
in time that if the tanks were placed below the water- 
line at certain fixed points aft and at certain fixed points 
above the keel, if they were filled with a solution denser 
than sea-water, and if the transmitters were adapted to 
the recognition of sounds of high pitch, and not those of 
low vibration (in itself a problem of immense difficulty), 
the submarine bell notes and other sounds, like screws of 
steamers, were readily heard. It appeared asif the noises 
made by machinery on board preferred to pass along the 
hull rather than turn into the lighter medium in the 
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tanks, whereas transmitters fastened directly to the skin 
of the ship had invariably heard so much “‘ ship noise ” as 
to be useless for detecting outside signals. 

The officers of the steamers first equipped were naturally 
very sceptical, but actual experience with a submarine 
bell at a distance of a few miles at once gave each one of 
them confidence, and turned scoffers into friends. All 
officers of steamers, as fast as their ships were equipped 
and tested, became enthusiastic assistants, = made 
repeated reports of progress, or interesting observations. 
The captain of the James S. Whitney located his course 
to a lightship at a dangerous point on Nantucket Shoals, 
when five miles away, in a heavy gale and snowstorm at 
night. He had heard nothing a8 seen nothing whatever 
for five hours. His soundings indicated a lee shore, and 
under favourable circumstances the lightship syren might 
have been heard, but the gale carried its blast in the 
opposite direction. The blows of the submarine bell were 
heard with great distinctness the moment the receivers 
were placed to the observer’s ears, and the course was 
correctly laid at once. This was the first of many similar 
experiences, and deserves to be recorded as the first 
instance where absolute reliance was placed upon this 





system was established between New York and Boston, 
and a careful record kept of all details in operating the 
same. When the Government inspection took place, the 
various daily logs were offered as evidence of efficiency. 
Included among other details were :—The actual expendi 
ture of coal, the wear and tear of the apparatus, 
endurance tests of bells struck forty blows a minute for 
thirty-six hours in succession, the range of different bells 


* The smaller bell (140 1b.) has been heard 16 nautical 
miles away, and is much the better of the two. Its supe- 
riority is, perhaps, due to the proportion between the 
extreme power that can be given to the blow and the 
resisting strength of this particular mass. 





| proceed from the skin of the ship, through the solution, 


new system. The range of the bells was at first found to be 
about 3 nautical miles, but, as the officers me more 
| interested, had me accustomed to the idea of hear- 
| ing sound sent through the water and the walls of their 
| ships, and began to listen at longer distances, the distance 
| increased to 12 miles in a steamer running at 15 knots. 

It was seen that gales, tides, and high waves had no effect 
| upon submarine sounds, The officers were instructed in 
| the main features of the apparatus—namely, that a tank 
| containing the apparatus for transmitting the sound to the 
| receivers in the pilot-house was secured against the inside 
| Skin of the ship below the water-line (see Fig. 5); that 
this tank must be kept filled, in order that the sound may 


to the transmitters ; that each tank was connected by wi:e 
with the receiving-box in the wheel-house (Fig. 6 sho. 
the whole system), where the observer could compare ! 
bell sound on the port side with that on the starboard 
merely turning a switch, and could immediately locate tie 
source of danger. Aftera little experience the offi 
often found for themselves that whenever the ship \ 
pointed directly at the submarine bell, the starboard an 
port sounds would be alike, while swinging the ship one 
way or the other always varied the relative intensity 0 
thesesounds. If the bell was directly astern, it sounded 
as if muffled, and its range was very short. A brief 
experience enabled these officers, without exception, to 
locate the submarine bell within one-eighth of a point, 
whatever the distance. At the first observation, as clos 
as one-fourth of a point was recorded at a distance of 
10 miles. The screws of passing tugs or steamers began 
to make themselves heard, and as evidence of this nature 
accumulated, the invention assumed importance along the 
waterfront. A certain degree of confidence in the inven- 
tion was to be derived by navigators from the fact that 
the Signal Company spared neither money, pains, nor in- 
fluence to ascertain, once for all, the strength or weak- 
nesses of the system. 

At the present time all the large trans-Atlantic and 
trans- Pacific steamship companies have examined and re- 

rted favourably on the invention. The pilots of New 

ork, Philadelphia, and Boston, to the number of nearly 
100, have added records of their personal tests. The 
various naval attaché; at Washington have been given 
every opportunity to prove the invention, and have added 
their testimony to the mass on file. 

The Canadian Government, with commendable readi- 
ness to recognise virtue in a new idea, was the first to 
adopt the system. The United States Lighthouse Board 
was ready to do so, but Congress adjourned without pro- 
viding funds. The Minister of Marine for Canada, 
together with his deputy and members of the Canadian 
Lighthouse Board, went from Ottawa to New York and 
took steamer there for Boston in order to test the system 
themselves. One of the tests made on this trip (for the 
first time) was offered merely as an experiment to prove 
the theory that sound could be sent from a tank on board 
a moving vessel to an observer on another moving vessel, 
even if the two were approaching each other at full 
speed. ‘Accordingly a tank was built in the fore peak of 
the sister-ship that left Boston for New York the same 
night, and would be met by the steamer carrying the 
Canadian investigators about 3a.m. The tank was filled 
with sea-water, and a bell weighing 140 lb. was hung in 
it, to be rung by band, since other power was not avail- 
able. In the Canadian Minister’s state-room (on the ob- 
serving steamer) an extra receiving-box was placed, con- 
nected to the transmitters by a special wire. The lights 
in the state-room were extinguished. Although the Minis- 
ter (the Hon. Raymond Prefontaine) had never heard a 
submarine bell and had never before seen the apparatus, 
he, unassisted, correctly located the approaching steamer, 
by using the apparatus, when it was from 2} to 3 knots 
distant. He never saw the steamer until it passed the 
port windows of his state-room, as predicted by him. Both 
steamers were making 14 knots, and the observations had 
to be made quickly. This test proved that it is possible 
to avoid collisions at sea, and subsequent investigations 
along this line have produced extremely important 
results. 

The untrustworthiness of air signals, first scientifically 
exposed by Professor Tyndall], has been known for genera- 
tions by men who go to sea in ships, The air as a 
medium for conveying sound varies in density, and there- 
fore is unreliable, and can never be anything else what- 
ever the signal used. Water, on the other hand, isalways 
of the same density, and sound not only travels without 
divergence through it, but with four times the speed of 
item theair. The condition of the atmosphere has no 
effect whatever on sound in the water, and, since the 
source of this sound can be accurately and quickly located 
by a simple and inexpensive apparatus, it would seem 
advisable to trust to the water in future rather than to 
the air. Ifit be true, as it certainly is, that sounds in 
water can be trusted, while those in the air cannot, the 
logical conclusion in time is evident, even if it revolu- 
tionises navigation near the coasts. : 

Incidentally a certain amount of attention has been 

aid to the use of this system in the United States Navy. 

xperiments were ‘be; With submarine and torpedo- 
boats at Newport last September, but they were cut short 
by an accident to a submarine boat, and by the approach 
of bad weather with a sea too rough for the yacht used 
as an observing-station. Enough was learned, however, 
to show that submarine boats can sometimes be heard at 
considerable distances, and when heard can be located. 
One was heard and located running on the surface at 
night when nearly, if not quite, a mile away. Signals 
and messages were rent to and received by a submarine 
boat, temporarily equipped with transmitters, when 
nearly two miles away. ‘The close of the day ended this 
test long before the limit had been reached. There is no 
doubt at all that a submarine boat properly equipped, 
lying quietly, could hear a submarine bell weighing | 10 1b. 
five miles away, and probably ten. Nor is there any 
reason why submarine boats should not communicate wit! 
each other, or with any observer witbin range. | ractl- 
cally the situation, as regards the Navy, seems to b: this: 
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—Fars are to be supplied to warships and to submarine 
boats. Only experience can tell which will be »\e to 
make the best use of them in the long run. The wiiters 
opinion is that warships on the defence will be the ga iners. 
In other words, submarine boats may be robbed of some 
of their terrors, and a means afforded of detectins night 
attacks by sounds taken up by the water. For work «/ this 
nature observers will need some little training, ©! = 
i ClO 





experience ; but anyone who has good ears, and !s 
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and accurate observer, may readily become an expert. 
Recently an equipped steamer located another by the 
sound of her screws when 45 miles distant. Is it not 
jossible that Admiral Kamamura could have heard the 
TJadivostok fleet when he missed it in a fog by a dis- 
tance thought to be less than three miles? In all proba- 
bility, judging from experience, the Russian fleet before 
Port Arthur on the night of Admiral Togo’s tirst attack 
could have heard some one or two of the approaching 
Japanese vessels long before they made their proximity 
rpown. 

‘ At all events, from what we now know can be done, it 
is seen that a large field for research lies before us; and 
its possibilities for the Navy, aside from aids to naviga- 
tion, may be of great importance. Some of the largest 
and swiftest ocean steamers in the world are now equipped, 
or about to be—the Kaiser Wilhelm der II., the Kaiser 
Wilhelm der Grosse, the Kronprinz, and the Deutsch- 
land. They may, because of their size and speed, dis- 
close facts as yet unknown, which we may in advance 
safely attribute to their great draught and immense 
wetted surface, which collects the submarine sounds. In 
this respect they go beyond the conditions of the largest 
warships, and may therefore supply us with valuable 
hints. 

It may confidently be said that ships need not collide 
or go ashore, providing submarine bells are provided and 
the ships have control of their own motions. The writer 
is aware of the breadth of this statement, but he makes it 
without reservation. It is based on an immense number 
of personal tests made on vessels of various builds and 
sizes, in all weathers and at all rates of speed ; against, 
with, and across the tide. It is confirmed by the testi- 
mony of a large corps of assistants, all workiug to detect 
and correct any weakness in the apparatus or in the 
method of using it, and by the more important testimon 
of hundreds of seafaring men chosen from ships of ail 
nations in New York, Boston, Philadelphia, and Canadian 
ports. In no case has an observer failed to locate the 
direction of a given submarine bell, whether the observer 
was in a closed cabin, in a fog, in a thick snowstorm, or, 
as in several cases, blindfolded. 








LAUNCHES AND TRIAL TRIPS. 

Tuk launch took place, from the shipbuilding yard of 
Messrs. R. Williamson and Son, Workington, on Tuesday, 
the 2nd inst., of the steel screw steamer Stock Force, 
built to the order of a Liverpool firm of ship-owners. Her 
principal dimensions are :—Length, 163 ft. 9 in.; breadth, 
26 ft. 6 in.; depth, moulded, 13 ft. 2 in.; and she is de- 
signed to carry 730 tons dead-weight on Lloyd’s free- 
board. The engines are triple-expansion, having cylin- 
ders 14 in., 224 in., and 37 in. in diameter, with a stroke 
of 27 in., steam being supplied by a large cylindrical steel 
boiler, 13 ft. 6 in. in diameter by 10 ft. long, working at a 
pressure of 160 Ib. 





On Saturday, the 6th inst., Messrs. Day, Summers, and 
Co., Limited, of the Northam Iron Works, Southampton, 
launched a new twin-screw steam-yacht which they have 
designed and built to the order of Sir E. Walter Greene, 
Bart., M.P. The yacht on leaving the ways was named 
Agatha by Miss Greene. The principal dimensions of 
the yacht are:—Length between perpendiculars, 158 ft.; 
breadth, moulded, 24 ft. 6 in.; depth, 13 ft. 9in.; tonnage, 
B. M., 460 tons. The two sets of engines are of the triple- 
expansion surface condensing type, having cylinders 11 in., 
i7} in., and 28 in. in diameter, with a 21-in. stroke, steam 
being supplied by a return-tube boiler, 14 ft. 3 in. in 
diameter by 10 ft. 6 in. long, having three furnaces, and 
designed for a working pressure of 160 1b. per square inch. 





There was launched on Monday, the 8th inst., from 
the yard of Earle’s Shipbuilding and Engineering Com- 
pany, Limited, Hull, the Staffa, the first of six steam 
trawlers built to the order of the Hull Steam Fishing 
and Ice Company, Limited, Hull. Her dimensions are: 
—108 ft. 4 in. by 21 ft. 6 in. by 12 ft. 4 in., moulded. 
She has heen built to Lloyd’s requirements, and is pro- 
vided with the usual trawling outfit. The machinery 
will consist of a set of triple-expansion engines, having 
cylinders 10 in., 17 in., and 28 in. in diameter, with a 
“l-in, stroke, steam being supplied by a single-ended 








cylindrical boiler working at a pressure of 200 lb. per 
equare inch, 

Messrs. Cochrane and Sons, shipbuilders, Selby, 
launched on Monday, the 8th inst., a steel screw trawler, 
the Janus. Her principal dimensions are :—123 ft. 6in. by 
“2 ft. by 11 ft.6 in. The vessel has been built to the 
order of tle Orient Steam Fishing Company, Limited, of 
Grimsby, and is being fitted with powerful triple-expan- 
men * by Messrs. Charles D. Holmes and Co., of 

On Monday, the 8th inst,, Messrs. Osbourne, Graham, 
rea Co, inched from their yard at Hylton, Sunder- 
— a stccl screw steamer, the Henry Fiirst, which they 
save bui! to the order of Mr. Otto Zolck, of Rostock, 
many. he vessel is built to pass Lloyd’s highest 
Class, 1s of the single-deck type, and carries 2400 tons of 
cargo on « moderate draught. After the launch she was 
Then rc iessrs. George Clark, Limited, for her engines. 
ee « Se hase cylinders 19in., 30 in., and 50 in. in diameter, 
lat /4 ob in. stroke, driven by two large boilers; the 
atterhave been built to German law. 

Pag tS ON THE New York Centra RaiLroap.—The 
ines -  ( entral and Hudson River Railroad Company 
at § ~ om © replacing a bridge across the Connecticut 
Serene eld, on its Boston and Albany division. The 


ire will be a two-span double-track bridge. 





THE BERTRAND-THIEL STEEL PROCESS. 


Recent Developments of the Bertrand-Thicl Process in 
the Manufacture of Steel.* 


By Joun H. Darby, Brymbo, and Grorcre Hatton, 
Round Oak. 


Tue following notes are made at the invitation of the 
Council, and will be chiefly devoted to a résumé of recent 
developments, that have taken place since this invention 
has been tested by more extended use. 

Many attempts have been made to accelerate the open- 
hearth process of steel- making, acid or basic, by in- 
creasing the size of the furnaces employed, perfecting 
the machinery for charging the steel-making materials, 
using molten iron from the blast-furnaces, regulating its 
supply and composition by the use of a mixer, &c., and 
the object in view has more or less been accomplished. 
But with all such improvements, in practice it is gene- 
rally found essential to employ pig metal of special com- 
position, which is not always readily obtained, and may 
be somewhat costly to manufacture. 

The authors hope to show that by the aid of the 
Bertrand-Thiel process 4 variety of pig irons may be used 
differing in composition, while at the same time the out- 





put of steel is kept at its maximum, and the quality of 


the product uniformly excellent. A. Ledeburt observes | 


gical operations in sequence are frequently employed 
witness the concentration of copper matte. 

As by the medium of the firat washing a moderate 
degree of cleansing is attained, so the feebly basic slag 
in the primary furnace is able to retain a large percentage 
of the phosphoric acid and silicon liberated by the oxide 
of iron. Slags from the primary furnace frequently hold 
double the percentage of phosphoric acid compared with 
the lime base. 

The following is a typical analysis of primary slag 
when using phosphoric pig iron :— . 
Per Cent. 


SiO, A ae: 
a, Oe chet otic 28.86 
CaO = son 18.60 
Fe,O0; 6 70 


Notice how feebly basic the slag i+, and yet how per- 
fectly the iron in the ore has been exhausted, while the 
slag is largely charged with phosphoric acid. A yield of 
103 to 105 of steel ingots per 100 of metal is attained. 

This means saying in lime consumed to fix the phos- 
phorus removed from the pig treated, and ensures a high 
percentage of the phosphoric acid in the slag, usually 
over 90 per cent. of which is soluble, according to the 
standard test. 

As Bertrand worked his process, six to seven 20-ton 


that ‘‘if two substances react on each other chemically, | charges of soft steel per 24 hours were considered good 


this reaction proceeds more slowly the more the two 
substances are diluted by other substances which remain 























oractice for a pair of furnaces. At Brymbo, with a more 
1ighly phosphoric pig, seven similar charges per day 
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inert. In other.words, the greater the excess of one of | 
the two reacting substances the more quickly is the 
chemical conversion of the other completed.” This, in 
the author’ opinion, is the basis for the use of two fur- 
naces in the Bertrand-Thiel process. 

The Bertrand-Thiel process of steel-making has been | 
described by the late Carl Bertrand in a paper read before 
the Institute in 1897, by Mr. P. C. Gilchrist, F.R.S., 
before the Cleveland Institute, and by others. 

When in 1894 Messrs. Bertrand and Thiel introduced 
their process at Kladno, it was the practice, as open- 
hearth furnaces existed at a suitable level, to hold the 
molten iron in these furnaces ready for the basic conver- 
ters, and to effect a certain amount of refining, by addi- 
tions of ore and lime, in order to prepare the metal for blow- 
ing. A 20-ton open-hearth furnace also existed at a lower 
level, sufficiently near to be commanded by a long trough 
connecting the upper and lower furnaces. With these 
conditions, it occurred to Bertrand and Thiel that pre- 
liminary refining, or roughing down, might with advan- 
tage take place in the upper or primary furnace, and that 
when the bulk of the phosphorus, and incidentally the 
whole of the silicon with part of the manganese and 
carbon, had been removed, they would have metal highly 
suitable as regards composition and temperature for 
transfer to a secondary furnace, in which suituble pro- 


portions of scrap, iron ore, and lime had been previously | 


charged and heated, care being taken to prevent the slag 
from the primary furnace. passing to the secondary fur- 
nace during the transfer of the metal. 

Professor H. M. Howe has aptly described the process 
as analogous to washing one’s hands in water, so making 
them moderately clean, and subsequently changing to 
fresh water, where the final degree of cleansing can 
attained. 

It will be in the knowledge of members that metallur- 


* Paper read before the Iron and Steel Institute, May 
12, 1905. 
+ Stahl und Eisen, vol. xxiii., pages 36 to 41. 


7 tons 11 cwt. per hour over the whole period. 
3 tons 155 cwt. per furnace hour over the whole period. 
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19 186 2 10453 18 12 374 126 L8S 0.86 5.00 1.08 
4200 17 101.50 18 5 3848 LIS 186 0.86 4.64 1,10 
6 192 10 104.48 19 5 3.58 0.88 176 0.84 4.84 1.04 
19 193 6 104.52 19 6 $40 114 L776 0.82 4.82 1.04 
12 18 12 104.50 18 11 3.98 1.26 184 0.82 5.02 108 
13 190 19 104.55 19 2 3.36 110 4178 O84 4.88 1.04 
131149 6 104.51 18 16 
= 8 tons per hour over the whole period. 
4 tons per furnace hour over the whole period. 

during a week’s working have been attained. At the 


Hoesch works in Dortmund ten charges have been regu- 
larly produced per day. (See Returns, above.) 

Fast working means a reduction in the cost of conver- 
sion, so that at present, taking into consideration the 
outlay involved, the Bertrand process may claim to be 
operated as economically as any other known method of 
converting pig metal into steel. 

Bertrand’s original plant, with furnaces at different 
levels, can only be used under special conditions, and had 
the disadvantage that when one furnace was under repair 
the other had to remain idle. 

Many works have their furnaces arranged in line, and 
to suit this construction a convenient arrangement is to 
place a mixer at one end or in the centre of a line of 
furnaces, commanding the whole by powerful overhead 
cranes and charging-machines, to charge the metal from 
the mixer to the primary furnace, and, after partial 
purification, to transfer it again to the secondary furnace 
for final treatment. 

An arrangement of plant well suited for the process is 
shown in Figs. 1, 2, and 3, e 654, 

Any scrap that it is desirable to melt up and make use 
of is charged into the secondary furnace, and the quantity 
so used is only limited by the time occupied in charging 
the furnace and melting. A pair of furnaces, working 
16 tons of phosphoric pig in the primary, and 20 tons 
with scrap in the secondary furnace, would tap at least 
every 24 hours, so that charging by pouring in molten 
metal and mechanical charging of the scrap are desirable, 
and even necessary, to obtain the best results. 

A mixer is no part of the Bertrand-Thiel process any 
more than it is of the Bessemer or Thomas processes. 

In the case of two works employing the Bertrand-Thiel 
process, the pig iron containing a high percentage of 
phosphorus, it was found advisable to employ a gas-heated 
mixer; in fact, a large tipping gas-heated furnace. In it 
the molten metal from the blast-furnace is poured and 
retained for use as required, week-end metal melted, 
desulphurisation takes places, and the percentage of 
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Cent., as shown by the Wanner pyrometer, compared 
with the secondary furnace in full heat of 1720 deg. Cent. 

It will be noticed that the carbon largely remained, the 
silicon was almost all eliminated, the sulphur reduced, 
and 61.5 per cent. of phosphorus removed. Counting the 


silicon is reduced. If a temperature of about 1500 deg. 
Cent. is maintained in the furnace, cold pig iron is readily 
melted, and the wear and tear of the furnace is slight. 

Note the reduction in sulphur and silicon in the mixer, 
and that the carbon remains almost untouched. 


the secondary furnace did not in any case exceed ‘).()5 
| per cent. 
| Pigs with 2 to 2.5 per cent. of silicon are readily treated 
in the primary furnace, and owing to the short duration 
of the charge no excessive wear of the lining takes place, 
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Fig.3. Elevation through Oper Hearth Furnace, 
Showing Charger and Locomotive Casting Crane 


























The mixer is a costly piece of apparatus, and in order 
to get a better return in work done than is described 
above it was decided, as an alternative to working the 
process as originally employed by Bertrand, to carry the 


Average 
Composi- 
tion of 
Mixer Metal 
Ready for 
Steel 
Furnaces. 


Average 
Composi- 
tion of 
Metal 
Charge: to 
Mixer. 


Average 
Composi- 
of Final 
Metal. 





| per cent. 
0.11 
0.46 
0.028 
0.035 


per cent. 
0.473 
0.040 


Silicon 
Sulphur 
Phosphorus 


Manganese .. 0.510 


refining in the mixer still further, only raising the tempe- 
rature sufficiently high to melt the slag while adding a 
considerable quantity of .ron ore and lime. 


Average Composi 
tion of Refined Average Com- 
Metal from Mixer [position of Final 


as tye A Fur- Steel from 
nace ly for | Secondary Fur- 
Secondary c 


nace. 
Furnaces. 


Average Com- 
position of Pi 
Metal Char, 
into Mixer as 
Primary 
Furnace. 


mixer as a primary furnace, three furnaces were engaged ; 
the two secondary furnaces charged with 25 per cent. 
scrap, working up the output of the mixer with forty-two 
20-ton charges between three furnaces, or fourteen charges 
per week per furnace. 

The added ore in the mixer was well exhausted. The 
speed of working was slower than the first modification 
of the process tried. 

Average composition of mixer slag :— 
v0 


Per Cent. 
15. 
9.0 


Silica ... ee 
Ferric oxide ... 
Phosphoric aci 18.5 
Lime 19.5 


The original method of working employed by Bertrand 
has the advantage of faster working. The second method, 
although not so expeditious, involves less trouble in 
transfer, but is trying to the lining of an important fur- 
nace like the mixer. 

In both the methods described phosphoric iron was 
a. made with specially low percentages of silicon 
and sulphur. 

As it had been noticed that sulphur was very readily 
eliminated in the primary furnace, irons were obtained 
containing high percentages of sulphur and silicon in 
order to test the process. 

The following are notable instances :— 


Duration of 


Percenta ze of Percentage of 18-Ton Charge | 





per cent. 
Carbon 





0.042 
0.028 
0.032 


Silicon... . . 
Sulphur ..| . j 
Phosphorus | . | 


Manganese | | 


ture of the furnace, looking on to 


The average tem 
rough the central door, was 1545 deg. | 


the surface of slag 


in Primary 


ulphur in Sulphur in 
nis Mave. Furnace. 


Primary Metal. Primary Metal. 
| * ne } - 
hrs. min. 
45 
15 
40 


per cent. per cent. 
0. 2.2 


2 
2 
2 
3 





The percentage of sulphur in the finished steel from 

















From experience gained, the authors can state that by 
partial preliminary refining in one furnace, pig of almost 
any ordinary composition can be commercially treated. 








Tue Spanish Navy.—The Spanish Minister of Marine 
will shortly visit the Canary Islands for the purpose of 
rendering them a base for the Spanish Navy. The 
Minister also proposes to visit the Balearic Islands with 
the same object. The Minister has on sage plans with 
the view of giving Spain a powerful modern squadron of 
armour-plated cruisers and submarines. It is proposed 
to build eight ironclads, with a displacement of 14,000 
tons each, at an estimated cost of 13,440,000/. It is also 
proposed to devote 2,400,000/. to the construction of sub- 
marines. It is in contemplation to raise the estimated 
outlay of 15,840,000/. by a loan or loans. 


AGRICULTURAL EnGrngs.—The year has not developed 
itself very favourably with respect to our exports of agri- 
cultural engines. The shipments of April were valu 
at 70,663/., as compared with 102,518/. in April, 1904, and 
84,573. in April, 1903. The value of the aggregate ex- 
ports for the four months ending April 30 was 215,518, 
as compared with 293,743. in the first four months of 
1904 and 237,449/. in the first four months of 190%. The 
colonial demand for British agricultural engines !s Un- 
important, having only moved on as follows in the first 
four months of the last three years : — 


1905. 1904. 


Colonial Group. 





£ 
5,757 
4,403 

30,795 14,337 


278 
2,388 


British South Africa 
ie 12/048 


British India 
Australasia .. 
The shipments to various European countries in the first 
four months of this year were valued at 152,120/., 1s com- 

with 183,572/, and 173,297/. in the corres] nding 
periods of 1904 and 1903 respectively. 
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INDUSTRIAL NOTES. 


‘He annual report of the Boiler-Makers and Iron- 
Shipbuilders for 1904 is a large volume of 592 pages, 
the largest annual production in the seventy years’ 
history of the society. As a record it is very full 
and complete, giving detailed reports of the numerous 
branches, of district committees, and of the general 
office. It also gives the details of the benefits paid 
to all members under each head, so that every member 
can check for himself the amounts so paid if he deems 
it worth his while. If each member did his duty, the 
chances of fraud would be minimised, even almost to 
a point of impossibility. 

In commencing the year 1904, trade was depressed 
in nearly all centres of the shipping industry. There 
were on the funds at that date 10,352 members, of 


«whom 7217 were on donation benefit, or nearly 15 per 


cent. of the aggregate membership. The vicissitudes 
of employment caused some decrease in the number 
on the funds in the summer, but at the close of 1904 
there were 10,768 members on the funds, of whom 
7235 were on the list of unemployed. The —— 
in both cases show an increase—total on the funds 
and total of unemployed. Such a strain would smash 
up any loosely-organised body, but the boiler-makers 
and iron shipbuilders bore it well, and the report 
shows that they can keep up their payments through 
a long period of depression. 

The total membership at the close of 1904 was 
48,776, classified under six heads—first class, 37,969 ; 
second class, 6353 ; third class, 3044 ; superannuated, 
1169 ; apprentices, 207; and honorary, 34. Besides 
these there were 550 widows still paying the small fee 
for funeral benefit. The society has 287 branches, 
besides the general office and the district committees. 

The total income of the society in 1904 was 
180,856/. 10s. 9d., but the total expenditure was 
220,063/. 2s. 2d. The income was greater than in 
1903 by 1205/. 13s. 6d., but the expenditure was 
greater by 22,5771. 13s. The total loss of capital 
in the year was 39,206/. lls. 4d. A comparison is 
instituted between last year and 1884, the latter being 
one of great stress on the society’s finances, in which 
year the loss was nearly 10,000/. greater than in 1904. 
The decrease in funds in 1884 was 34s. per member, in 
1904 it was only 16s. per member. In the aggregate ex- 
penditure for 1904 over 195,000/. was paid in Penefits 
alone. A comparison is instituted as to benefit pay- 
ments in 1903 and 1904, as follows :— 


1903. 1904. 
£ £ 

Home donation _... ats 71,922 82,461 

Sick benefit... ee a 45,592 46,628 

Funeral benefit... ae 7,275 7,575 
Surgeons’ fees and attend- 

ance ; at tae, 7,764 7,918 

Superannuation benefit ... 21,148 25,561 

Bonuses— Accident benefi 8,012 10,005 

Benovolent grant: ... ate 9,399 12,260 


The above items show an increase in 1904 of nearly 
23,300/. The cost of superannuation was nearly 15 
per cent. of the total income in 1904, and it is ex- 
pected that at the end of the current year it will 
amount to 20 per cent., or, at least, the council will 
have to prepare for some such increase in the super- 
annuation fund. The Parliamentary fund at the al 
of 1903 was 947/. lls. 1d.; income by levy in 1904, 
909/. Os. 3d.; total in January 1 last, 1856/. 11s. 4d. 
Out of the total, 560/. 9s. 9d. has been spent in con- 
nection with candidatures, agents’ missions, contribu- 
tions to the Labour Representation Committee, &c. 
Complaint is justly made of arrears of members, the 


- total of which reached 8499/. 8s. 1ld. But, of course, 


in a year of bad trade, such as 1904, members naturally 
fall into arrear from sheer necessity. But the arrears 
have now reached a sum which is causing some anxiety, 
for they amount to 3s. 6d. per member of the whole 
Society. Some men are very neglectful in this respect, 
even in a friendly society, and so run out of benehtt. 

; The total balance in hand on December 31, 1903, was 
397,243. 19s. 1d.; on December 31, 1904, it was 358,0371. 
‘8. Sd. : decrease during the year, 39,206/. 11s. 4d. Still, 


the balance is very considerable, taking into account 
the drain on the funds during the last two years. The 
highes: financial point attained by the union was at 
the close of September, 1902, when the balance was 
419.610/. 10s, 11d., since which date expenditure has 
been larger than the income. The investments of the 
Society are of the most approved kind, to the extent 
of over 308,042/.; besides this, 49,994/. 15s. 8d. are 


Separately invested in corporations and house propert 

at fairly good interest. a property 
aed summary table of amounts paid annually in 
enelits covers the years 1867 to 1904 inclusive. It 
Was at the former date that the union was reorganised 
on its present basis, with various benefits, after the 
model of the Amalgamated Society of Engineers. 


The amounts so paid duri the | irty-ei 
years are as adie = sey a — 


O it-of-work benefit, inclusive of travel- £ 
_ling relief it ba nak .. 854,481 
‘re to situations instead of travelling 
wee iG a 4: 03 “tS 7,597 





£ 

Sick benefit ioe me ooh ... 686,197 
Surgeons’ fees and attendance.. ... 151,622 
Accident benefit—total and parti 

disablement... pia = ... 109,425 
Funeral benefit—members and their 

wives... a oe i .. 141,464 
Superannuation allowance to aged 

members... es bce = --. 912,107 
Benevolent grants to members in dis- 

tress ae ao bai sm ae 110,502 





Total for above benefits... ..._ 2,273,395 
Total paid for dispute benefit ... 100,500 
Aggregate for all benefits . 2,373,895 


In concluding his report, Mr. D. C. Cummings, the 
general secretary, appeals to the members and those 
working at the trade generally to do their duty as 
members to the society, and as men and citizens. He 
especially pleads for a higher and better life as men, 
members of a common community, interested in the 
nation’s welfare, whether they realise it or not. 
Gambling and excessive drinking are condemned, and 
so also is the devotion of an undue amount of time to 
outdoor games. Healthful exercises are not con- 
demned, but when the pursuit of pleasure absorbs the 
whole time when not engaged in work, the higher and 
nobler purposes of life are forgotten or ignored. 





The Amalgamated Engineers’ Journal for May (No. 5 
of the New Series) contains much of interest to the 
members of the society and also to readers outside 
that circle. The history of the development of 
the steam-engine is continued, and there are articles 
on other subjects. One series is a number of articles 
on ‘‘ Books” and ‘ Reading,” in which the writer 
calls attention to earlier writers, now too much 
neglected. The ‘‘ Notes” on current topics are up-to- 
date on matters generally, especially so as regards 
labour questions in Parliament. 





The Ironworkers’ Journal for May is most encourag- 
ing as regards the continuance of the Midland Wages 
Board, on such a revised basis as will command the 
support of both parties. The negotiations have been 
prolonged ; they are not yet fully completed, but the 
basis seems to have been agreed upon in general terms ; 
the details will not, therefore, involve any serious fric- 
tion. It seems, after all, that these negotiations have 
been carried on in an amicable spirit. The difficulty as 
to the extras in the North of England has been re- 
moved by the explanations of the secretary of the 
North of England Board of Conciliation and Arbitra- 
tion ; these explanations have satisfied the employers, 
and therefore the extra difference in the Midlands will 
be continued as before, or will be provided for in the 
new scale when it is completed and adopted. It would 
appear that the solution of the difficulties which have 
arisen is welcomed by both parties on the Board, and 
by employers qennvally in the Midlands. The Standing 
Committee have resolved that the rate for puddlin 
shall be 8s, 6d. per ton basis price until June 3, ae 
the sliding scale is to be formed and an accountant 
appointed after the selected firms have been duly 
chosen. At the Northern Board the wages have been 
advanced 3d. per ton on puddling and 24 per cent. on 
all forge and millmen’s wages until the June audit. 





The monthly report of the Iron-Founders states that 
there is little or no material improvement in this 
branch of trade ; nevertheless the figures given show 
that whatever change there is indicates a continuous, 
if slow, improvement. The total number on the funds 
was 3518; last month, 3597; decrease, 79. Of these, 
57 were on donation benefit, and 39 on the sick list. 
The returns as to the state of employment in all places 
where there are branches of the union show that there 
was an increase of 229 working under conditions de- 
scribed as very good, and of 462 as good; but under 
what is called ‘‘ moderate conditions” there was a de- 
crease of 376. On the other hand, there was a de- 
crease under the head of ‘‘ bad,” of 1205, and of ‘‘ very 
bad ” of 1375. These figures are still more favourable. 
Generally, the report states: ‘‘ Doubtless trade has 
improved considerably of late, and the general demand 
for men is steady; but the improvement is not so 
rapid as was expected and is desired. The weekly 
expenditure during the month was 1144/. 16s., or over 
ls. 3d. per member per week, of which 8d. was for 
the unemployed benefit, and 5d. for superannuation. 
The cash balance at date was 83,811/. 17s. 4d., 
showing a decrease in the month of 732/. 6s. The 
total decrease in funds since the last week in March, 
1904, was 14,8641. 12s. lld. It is notified that the 
Welsh Society of Iron-Founders have struck work at 
the Glanmor Foundry, Llanelly, on the question of 
overtime; they had ee paid only ordinary rates ; 
they now demand time and a quarter. The three 
members of the above society came out with the others 
belonging to the Welsh union. In seven districts 
various shops are declared to be closed against the 
members, and in two places—Chesterfield and Shef- 
field—there are strikes, but only 27 members are in- 





volved in those disputes. Explanations are given to 
members as to rules respecting repayment of railway 
fares, travelling cards, and superannuation payments. 
Mr. Henderson, M.P., continues his reports as to 
measures in Parliament, and the action of Labour 
members in relation thereto. 


The report of the Associated Iron-Moulders of Scot- 
land is rather more encouraging. The total working 
membership had increased by 35, which means a de- 
crease of unemployed. It appears that the decrease of 
— would have been greater but for the dis- 
pute with the pattern-makers in Glasgow, Greenock, 
and some other shops in the Clyde district. The 
report does not express any views as to the merits of 
that dispute, but there is evidently some sympathy 
with the men on strike, as the desire for an increase 
of wages will probably affect the branches of trade 
closely allied to the pattern-makers. The financial 

sition of the society has improved, as there was a 

lance to the good of 282/. 8s. 5d. during the month. 
The total balance in hand was 77,374/. 15s. 4d., or at 
the rate of 10/. 10s. permember. The payment for idle 
benefit last month was the lowest for this year ; indeed, 
it was the lowest amount paid for unemployed benefit 
since October, 1903. Superannuation ascent and 
funeral benefit were large items in the account. A 
report is given of alarge public meeting of members of 
various unions in the engineering and shipbuilding 
trades at Barrow-in-Furness, at which the bonus 
system was condemned by all present. 





The report of the Cotton-Spinners’ Association shows 
a united membership of 14,641, as against 14,582 in 
the month previous, and 14,197 a year ago, showing an 
increase of 444 in the year. The average number of 
unemployed on the funds was 3.58 per cent ; last month, 
3.75 ; a year ago, 19.38 per cent. There were 22 dis- 
pute cases—two more than in the previous month, but 
nine more than in the same month a year ago. There 
were 41 accident cases ; 57 last month; 14 same month 
a year ago. Twenty-six compensation cases were sent 
to the employers ; there were 18 last month, and 12 
the same month a yearago. These cases are, as a rule, 
mutually settled by negotiation. The superannuation 
fund stood at 18,305. 1s. 10d. at date. he financial 
gain in the month was 957/. 0s. 3d. The cotton trades 
are now so busy, that overtime is required by the em- 
ployers. The Darwen weavers have met and framed a 
resolution calling upon the operatives to refuse to work 
overtime in all cases. 





The report of the Amalgamated Society of Carpen- 
ters and Joiners gives the welcome intelligence of a 
decrease in the numbers of unemployed in receipt of 
benefit to 4478. The figures for the two preceding 
months were 6873 and 4959 respectively, so that the 
reduction is considerable. But even at the figures 
given the list is abnormally high for this period of 
the year. There were also 1719 in receipt of sick 
benefit, and 1703 receiving superannuation allowance. 
The total membership was 70,344, showing a consider- 
able reduction. The fact is the building trades have 
been having an exceptionally bad time. The loss of 
members in the Bricklayers’ Union is said to be 2000 
in the course of a year; even where unemployed 
benefit is given, the faethe in membership has been 
great during the last twelve or fifteen months. The 
report announces with considerable satisfaction that 
disputes about wages have been amicably settled in 
Ayr, Cardiff, Colchester, Leeds, Leicester, Tralee, and 
York, all favourable to the men. On the other hand, 
strikes have occurred in Edinburgh and Glasgow 
against reductions in wages, and matters are unsettled 
at Aberdeen. In London, Newcastle, and other 
places there is unrest over attempted alterations in 
working rules ; but every effort is being made by peace- 
ful negotiation to avert any stoppage of work. The 
attention of members is called to the very serious 
drain on the funds by the large number of men in 
receipt of benefits. The cost of unemployed alone last 
year was 90,2187. 19s.; that and other expenditure 
entailed a loss in funds of 40,000/. In December last 
the expenditure exceeded the income by 11,000/., and 
in the first quarter of this year by 21,406/. The cash 
balance has been reduced to 88,521/., whereas it ought 
to be, by the rules, 128,497/., thus being 37,976/. short 
of the full amount. Itis thus shown to be necessary 
to impose levies of increased amount in order to bring 
up the balance to the level desired. The welcome 
news of improvement in trade will give heart to the 
men thus called upon for extra sacrifices when in work. 





The Trade Disputes Bill came practically to an 
untimely end in Committee, though, as completed, it 
was reported to the House. Those in charge of the 
Bill, the Labour members on the Committee, and some 
supporters of the measure, declare that Mr. Galloway’s 
amendment was fatal to the Bill. As stated last week, 
all these withdrew from the Committee, thus leaving the 
measure to the tender mercies of its opponents. The 
amendment which wrecked the Bill looks very harmless 
on paper, but the Labour members and others contend 
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that the term “ annoy ” or “‘ annoyance” is capable of 
such wide definition and application that any harmless 
act or word could be construed to fall within its mean- 
ing. This is very undesirable, especially in all matters 
relating to capital and labour. The object of all such 
legislation should be to minimise friction, not to in- 
crease it. The Criminal Law Amendment Act, 187], 
was an instance of ill-conceived legislation, a measure 
which wrought such mischief in three years that all 
parties were glad to get rid of it in 1875. Men were 
sent to prison for trivial offences, which, under the 
general law of the land, would not have occupied the 
time of a magistrate for a single hour. The Trade 
Disputes Bill is now to all intents and purposes dead. 
The measure is shelved for the present Parliament, 
but when the general election comes on the aspects 
will have changed. During the interval the organised 
trades will agitate, up to the point of coercion, in all 
the constituencies possible for a far-reaching measure 
of protection. 


The march of boot and shoe makers on strike from 
Northamptonshire to London was not such a novel pro- 
cedure as many suppose. During the Chartist agita- 
tion the operatives on strike organised several such 
expeditions, but they never reached their proposed 
destination. But in those cases the men armed them- 
selves as best they could, and so were dispersed after 
a very short march, or even when assembling for the 
march. The band of men who during last week 
marched on foot a distance of about 100 miles did so 
peacefully, without any weapons of offence, and were 
received with kindness at the villages and towns 
through which they passed. The object was to call 
attention to their grievances against the Army con- 
tractors, and to seek an interview with the Secretary 
of State for War, so as to acquaint him with the facts 
and try to extort from him some promise of redress. 
On reaching the Marble Arch they were officially 
informed that it was unlawful to proceed to the Houses 
of Parliament in procession. They then elected a few 
representatives to seek an interview at the House of 
Commons. The organiser’s conduct in the Gallery of 
the House, reprehensible as it was from the point of 
view of order, being in violation of the Regulations and 
Procedure in Parliament, was dramatic in character, and 
really in the end did more to direct attention to the 
object of the visit than a mere interview could, or would, 
have done. The main object has been achieved—an in- 
quiry is to be instituted into the subject ; the men desire 
that it should be held on the spot, so that men engaged 
on the work could give evidence from practical experi- 
ence as to the terms and conditions under which such 
work is done. The men were kindly, even generously, 
treated on their march and in London; so well, 
indeed, that there is a threatened invasion by the 
unemployed of Leicester, in support of the Unemployed 
Bill, or some other. London will not be thankful for 
such invasions. We have too many unemployed here 
now ; a further influx is certainly not desirable. 





There has been no material change in the position of 
the iron and steel trades, either in the Midlands or in 
the Lancashire districts. The quietude last week was 
ascribed by some to the meeting of the Iron and Steel 
Institute, at which many of the prominent ironmasters 
were present. But the fact is, the recovery in trade 
is so slow that there is very little animation in the 
market. Users only buy for present needs, but the 
demand is ager | in most branches, 

The wages of blastfurnacemen in Scotland have been 
advanced 5 per cent. by tle Conciliation Board upon 
the report of the chartered accountants. This shows 
that there is a revival in the iron and steel trades, 
though it is slow. 





The Hayward Weavers’ Association report an ad- 
vance of 5 per cent. in wages, to start from the 
beginning of July. It is six years since they got 24 
per cent. advance ; but the cotton trades have since 
then been passing through a period of bad trade, hap- 
pily now terminated. 

The Leicester Guardians have a dispute with what 
are termed the ‘‘ test men.” The men marched in pro- 
cession to the guardians’ office and demanded a rise in 
wages from 11s. to 18s. per week, an advance which 
the guardians say they cannot pay. 

The workpeople at Beaulieu Factory, Limoges, have 
gone on strike, and have barricaded their employer 
and his family in the works. A tent is erected, from 
which floats a red flag, and men guard the premises 
night and day to prevent provisions being taken into 
the works. ‘The horses are short of fodder, and there 
appears to be no prospect of fresh supplies. It is a 
novel procedure, but it is one which the law does not 
permit, for it is illegal imprisonment. 








ALGERIAN PeTROLEUM.—Petroleum is stated to have been 
discovered in the department of Oran, in Algeria. One 


boring yielded 80 barrels and another 100 barrels in three 


SUBMARINE TELEGRAPH ENTERPRISE. 


THE revenue from all sources of the Eastern Exten- 
sion, Australasia, and China Telegraph Company, 
Limited, for the second half of 1904 was 331,788/., as 
compared with 265,260/. in the corresponding period 
of 1903. The working expenses, including 35,471/. 
paid out for the maintenance of cables, amounted to 
150,035/., as compared with 142,419/. in the second 
half of 1903, leaving a balance of 181,753/., reduced to 
166,911/. by income-tax and interest on debenture 
stock, and increased to 277,181/. by the balance} 
brought forward from the previous half year. Out of | 
this balance the directors allocated 120,000/. to the 
general reserve fund, a dividend at the rate of 7 per| 
cent. per annum for the whole of 1904 being also pro- | 
vided for. After this had been done a balance of 
22,1817. remained to be carried forward. The general 
reserve fund was increased by the liberal allocation 
made from revenue, and the value of cable picked 
up upon the Haiphong and Hong Kong sections, 
from 886,536/. to 1,009,450/., after having been charged 
for the half-year, with 1404/. for the partial renewal 
of the Penang and Malacca cable, and 598/. for the 
partial renewal of the Penang and Singapore No. 1 
cable. 

The company has also the following additional] re- 
serves :—Maintenance ships’ fund, 37,238/. ; mainten- 
ance of cables insurance fund, 145,463/.; fire insurance, 
guarantee, &c., 110,381/.; and depreciation of buildings 
and cable depét, 51,882/. In one way or another the 
company had, accordingly, the benefit at the close of 
1904 of reserves amounting altogether to 1,354,414/. 
It should be observed, in connection with the general 
reserve fund, that the investments made and standing 
in the books at cost amounted at the close of 1904 
to 903,843/. The next item forming the fund was a 
claim of 96,4017. from the Chinese Telegraph Adminis- 
tration in respect of cables supplied and laid; this 
claim is now in course of realisation. A third item 
was 180,000/., representing spare cable held for re- 
newals. The interest received on reserve-fund invest- 
ments for the second half of last year was 13,162/. 
In the course of the half-year two subsidies were also 
received—viz., one of 21001. from the Tasmanian | 
Government, and another of 2250/. from the Philip- | 
pines authorities. In the second half of last year| 
the company had four maintenance ships at work ;) 
but one of these, the Restorer, has since been 
sold. The expenses of the Recorder were 6525/.; 
those of the Patrol, 6444/.; those of the Magnet, 
3653/.; and those of the Restorer, 1651/. The ex- 
penses of joint maintenance ships amounted for 
the past half-year to 7335/.; while cable depots 
at Singapore and Adelaide involved an outlay of 
4628/. The value of the cable expended on repairs 
during the half-year was also 5638/. Insurance of 
cable in maintenance ships and stations cost 1238/., 








tion of spare cable and other stores. 
The revenue of the Western Telegraph Company, 
Limited, for the second half of 1904 amounted to 


were 105,547/., leaving a profit of 142,718/. 
provision had been made tor debenture interest and 
sinking fund, and the formidable ls. in the pound 
income-tax, there remained a balance of 123,831/., 
increased to 128,271/. by the religuat brought forward 


the directors placed 60,000/. to the general reserve fund 


62,379/. was distributed in dividends, leaving 3892/. 
to be carried to the credit of the current half-year. 
The revenue for the second half of 1904 included 
11,808/. for dividends received upon investments in 
other telegraph companies, and 7645/. for interest on 
reserve fund investments. 
the past half-year by the repair of cables and the 
expenses of maintenance ships was 36,714/. In this 
total the company’s cable steamer Norseman III. 
figured for 12,162/.; the cable steamer Norse for 
4398/. ; the cable steamer Cormorant for 2527/. ; the 
store-ship Norna for 658/.; and a chartered steamer 
for 1500/. 

The cost of the cable used was 11,515/., and an 
allowance of 3556/. was made for depreciation of 
cable. The expenses of the electrical engineers’ and 
captain-superintendent’s departments last year were 
1,178. ; 775/. was paid for the use of patents, and 
the expenses of improved apparatus for cable-work- 
ing at stations amounted to 820/. The revenue de- 
rived from messages in the past six months was 
227,324/. The total reserves formed by the company 
stood at the close of 1904 at 1,005,941/.—viz , general 
fund, 955,5911. ; maintenance ships’ fund, 50,000J. ; 
and guarantee fund, 350/. The company has ex- 
pended 6052/. for new offices at Monte Video; its 
holdings in other telegraph companies have absorbed 
capital to the extent of 410,817/. ; its interest in Electra 
House, Limited, stood in the books at the close of 1904 
at 37,500/., and cable ships for 71,3627. The value 
of the spare cable in hand at the close of 1904 was 
estimated at 69,587/, 





days. 





| the Tal 


| to work have not been specially favourable. 


and an allocation of 2739/. was made for the deprecia- | 


248,265/., while the working expenses of the year | 
After | 


from the half-year ending June 30. Out of this balance | 


and 2000/. to the maintenance ships’ reserve fund, while | 


The amount absorbed in| 


THE CONTINUOUS STEEL PROCESS IN 
FIXED FURNACES*. 
3y S. Surzyckt, Czenstochowa, Poland. 

Some short details which have appeared from time to 
time in various technical papers on the continuous pro- 
cess as carried out in fixed open-hearth furnaces, which 
has been at work at the Czenstochowa works of B. Hanike 
for the last two and a half years, have called forth «n- 
siderable interest in metallurgical circles ; and on this 
account I have thought that a communication giving 
some accurate data, and the results obtained by the pro. 
cess, might be of interest. 

The process is based on the idea and the principle of 

bot process, with the essential difference that it 
can be carried out in any fixed furnace of not less than 25 
tons capacity. This practice is mainly on the arranye. 
ment of two or more tapping-holes placed over each other, 
but not arranged in a vertical line, such tapping-holes 
leading into a double launder, by which the whole of the 
contents of the furnace, or only a part of the contents, 
may be easily emptied at any time. The tapping-holes 
are arranged in a cast-iron plate, lined up with magnesite 
bricks and stamped dolomite ; they give no trouble, since 
they can neither slip nor sink, nor yet be corroded. The 
closing of the tap-holes is carried out as follows :—W hen 
the molten bath has so far sunk that it is on a level with 
the bottom of the tap-hole, it is agitated by means of a 
rabble, by which means the bottom of the tap-hole is 
perfectly freed from metal. Immediately thereupon some 
shovelsful of dry burnt dolomite are thrown against the 
tap-hole from the charging side of the furnace, and the 
last drainings of metal are removed from the hole from 
the tapping side, and it is then made fast on that side. 
The whole operation lasts some few minutes. 

The hearth of the furnace stands perfectly, and remains 
sound for months without any repairs. As a rule, only 
the slag line, and to a less extent the blocks, require 
repair. 

At the Czenstochowa works there is at work a 25-ton 
furnace of the following dimensions :—The length bet ween 
blocks, 26 ft. 3 in.; width, 8 ft. 7 in.; and depth of hearth 
from 1 ft. 8 in. to 2 ft. During its first campaign it 
made 574 charges by the continuous process, whereupon, 
whilst still in quite good condition, it was stopped for 
certain local reasons. After repairing the ports and the 
roof, and repacking the chambers, the furnace was aguin 
put into work, and since then has already made over 690 
charges, and will, it is hoped, keep at work up to the 
1000th charge. 

The chief material required for the continuous process 
is, of course, pig iron, employed in a molten condition. 
On this point the conditions under which the -—" has 
The pig 
iron taken from a 70-ton mixer, into which it is run os 
a single blast-furnace, could be improved both as to homo- 
geneity and quality. This molten pig iron is also taken 
from the same blast-furnace for other small furnaces at 
the same time. The variations in the chemical composi- 
tion of the pig iron are very considerable, as the following 
shows :— 

Per Cent. 
Carbon up to 3 
Graphite 37 
Silicon 
| Manganese .. 
Phosphorus .. 
Sulphur 


os of 
0.8 to19 
as. 15 
0.5 ,, 0.8 
0,02 ,, 0.10 


These variations have a great influence on the produc- 
tion of the furnace, and in order to lessen them as much 
|as possible the hotter and more graphitic pig iron is 
treated with iron ore (Krivoi-Rog ore with about 63 per 
cent. of iron). This is a well-known method in the 
foundry, and consists simply in throwing with shovels 
the fine previously heated and dried ore into the stream 
as it runs into the movable ladle.} There is produced 
thereby a more or less intense reaction, according to the 
temperature and according to the composition of the pig 
iron, which promotes the conversion of graphite into 
combined carbon, and the oxidation of the silicon and 
manganese. 

The extent and the useful effect of this process is well 
shown in the table on the next page. 

The pig iron, somewhat refined by this treatment with 
| ore, when brought into the furnace requires less ore there, 
|and works down quicker. The production of the furnace 
is very closely dependent on the quality of the molten 
| pigiron. It is clear that the graphitic pig iron ri h in 
| silicon will take much longer to work down than one 
| without graphite and with a less percentage of silicon ; 
especially is the influence of large variations in the 
| chemical composition of the pig iron of importance, as the 
| ore and lime additions have to be measured by the eye. . 

his composition plays a réle in this process only in 
reference to the graphite and sulphur. As before stated, 
| pig iron rich in graphite is difficult to treat in the open- 
hearth furnaces, the percentage of manganese Is not essen- 


tial, and is only so far of importance that a higher per- 
centage of manganese retards the refining process. The 
percentage of phosphorus can go very high; with more 
| than 1 per cent. of phosphorus the slag must be drawn off 
as salar as possible after the reaction—that is after 
the end of the refining period—since it is known that the 
reduction of the phosphorus from the slag can take place, 
which must be avoided ; a very rich phosphoric slay, \\ hich 
can be sold for agricultural purposes, can be obtained. ; 
The furnace makes usually three charges in the 2! hours, 
each of 25 tons; when the blast-furnace is work: well, 
* Paper read before the Iron and Steel Institute, 
May 12, 1905. : 
+ Mr. R. M. Daelen formerly constructed an a ratus 





| for this purpose, 
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inalyses of Iron Before and After Additions of Ore. 














a s bis 
N — Si By g & iss 
g ~ £ 3s 
a 6) ra) <4 
p. c 
{ Pig iron before ore 
1 additions .. ..| 0.57 1.18 0.84 2.61 \ 
\ Ditto after ..| 0.47) 1.00 1.06 2.29 125 
Difference .. -0.10\- 0.18 + 0.22 — 032 f 
{ Pig iron before ore 
2! additions .. .., 052) 118 0.75 267 ) 
{ Ditto after. 0.40, 0.94 2.00 1.26 | $25 
Difference ..|-¢.12/— 0.24 |+ 1.95 — 1.41 J 
( Pig iron before ore 
3) additions .. ..| 0.78) 1.58 0.86 2,38 
( Ditto after ..| 0.71) 1.97 0.72 2.20 | $2.00 
Difference ..| - 0.07 |— 0.26 - 0.14 - 0,18 
| Pig iron before ore 
4! additions .. ..| 1.28) 1.62 0.50 2.55 | 
| Ditto after .. 1.21) 162 0.40 1.58 | } 2.00 
Difference.. ../-0.07/ .. |—0.10 |- 0.97 |J 
{ Pig iron before ore 
5! additions... ..| 0.80) 1.39 0.67 2.52 |) 
| Ditto after ..| 9.80) 1.39 0.84 2.81 | $1.75 
Difference.. || .. es 0.17 - 0.21 |J 
Pig iron before ore 
6! additions .. ./| 1.98) 1.53 0.35 2.68 | 
Ditto after ..| 193 1.53 0.30 2.30 | }1.5 
Difference ..| 0.05; .. |—a05 |- oss |f 
Pig iron before ore 
7! additions .. ..| 0.63; 1.12 2.93 0.06 |) 
Ditto after.) 0.54 1.08 2.86 0.02 | 41.5 
Difference |. ~0.09 —- 0.09 — 0.07 |- 0.04 |J 
| Pig iron before ore 
g! additions .. ..| 0.77| 1.88 2.71 0.22 | 
Ditto after...) 0.57) 1.33 2.79 0.08 \1 
Difference .. —0.20'- 0.05 +008 - 0.14 J 


and a pig iron with low silicon and manganese is obtain- 
able, four charges can be made. The following record of 
the work of the furnace for a recent month illustrates the 
results obtained by this process :— 


Consumed. 
Kilos. per 1 Ton 
Tons. of Good Ingots 
Cold pigiron .. ee os 140.80 7.03 
Molten pig iron. . s ta 1899.50 903.1 
Ferro-mangancse a ae 20.9 10.4 
Scrap : es ss - 19.8 9.9 
Iron ore (Krivoi-Rog).. oa 458.1 228.6 
Lime am : ca 144.3 72.0 
Aluminium ‘ és ; 0.08 ; 
Burnt dolomite ; - 107.7 53.8 
Chrome ore > : i 2.0 1.0 
Produced. 
Good ingots .. ee ve es .. 2003.7 tons 
Serap .. : ea os sli as be 41.8 ,, 
Working days ; os ia o% - 26 
Production per day 77.07 tons 
Yield .. ‘se 102.72 p.c. 


From the above figures it is seen that the yield (reckoned 
on the metal charged) is 102.7 per cent. ; but it must be 
stated that the daily reports are made up with a certain 
amount of circumspection, and it may be taken that the 
average yield is not less than 1034 to 105 per cent. From 
this one could easily reckon the reduction of the iron from 
the ore. In the Krivoi-Rog ore there is an average of 63 
per cent of iron; that is say, in the whole amount of ore 
introduced there are 288.6 tons of iron. Since in the pig 
iron added there are 5 per cent. of foreign bodies, and for 
the other metals added 5 per cent. of loss can be taken, 
there has been, if we take the average yield at 104 per 
cent., 180 tons of iron, or 62.3 per cent., reduced. this 
reduction of iron from the ore in an essentially oxidising 
apparatus, such as the open-hearth furnace, must be 
looked upon as a great advantage; and it is scarcely pos- 
sible in any other refining operation, even in the Talbot 
furnace, to obtain a greater reduction. 

Unfortunately, I am not able to give exact figures as to 
coal consumption, since the producer plant is common to 
the whole of the furnaces, and it will only be when the 
new continuous furnace, now building, which will have 
separate producers, is working, that it will be possible to 
give the coal consumption exactly. Of course, it is con- 
siderably less than the ordinary process, as the furnace 
when continuously worked stores up an immense amount 
of heat, and much less fresh gas kon in the ordinarily 
worked furnaces is required. It can, however, be stated 
that the coal consumption for the whole steel plant (which 
consists of five furaaces, four of which are ordinarily in 
Operation) since the introduction of the continuous pro- 
cess, has fallen about 9 or 10 per cent. (reckoned on the 
production of good ingots). 

A few words on the quality of the material produced 
may be useful, as this subject does not appear to have 
been very clearly understood. 

The making ready of the charge according to the method 
described above, and also according to the Talbot process 
in tip) ing-furnaces, takes place partly in the steel ladle. 
I say ads isedly ‘‘ partly,” as actually the charge must be 
finished Npreernns b the furnace itself. The test taken 
from (ie furnace before tapping, and before the addition 
of ferro-manganese, must be capable of being hammered 
out without any fault, must possess the wished-for hard- 
hess, must be perfectly dephosphorised, must show a per- 
fectly sound fracture, and must remain quiet in the small 
test inzot mould. This being so, the charge can then be 
tapped, and at the same moment a regulated amount of 
finely - round ferro-manganese is thrown against the 
streat of steel as it falls into the ladle. A fairly active 
reaction is thereby produced, which, after one to one and 
a-half minutes, quietens down completely, and when the 
metal has stood for a short time teeming can be com- 
mencel. In order to treat the charge rightly by this 


method, undoubtedly a certain amount of experience must 
be had; but it appears incomprehensible why by this 
method just as good a quality of steel should not be ob- 
tained, as some steel-works managers have asserted. In 
the first place the quality of the final product is depen- 
dent on the quality of the pig iron employed. It is clear 
that from a pig iron rich in sulphur or copper it is more 
difficult to produce a good quality than from a good first- 
class Se. In this connection one can always help 
matters by the addition of spiegel, or in other ways, even 
more easily in the continuous process, as the impurities 
in the pig iron are taken out more easily and with less 
trouble by admixing it with the soft, pure bath of metal 
remaining in the furnace than in the ordinary process, 
where one would have to treat the bad pig iron alone. It 
must be observed that in the 25-ton furnace’ with the 
deeper hearth, 25 tons, as a rule, are tapped, and the 
same quantity of molten pig iron poured in, 15 tons of 
pure soft metal being left behind. Thus the capacity of 
the furnace by this process is increased to 40 or 45 tons, 
although it was constructed as a 25-ton furnace only. In 


| the second place, the dephosphorisation by means of the 


slag goes on quicker in the continuous process, since the 
pig iron whilst being poured into the furnace is already 
partly dephosphorised during the reaction which takes 
place. Further, the charge must be very carefully worked 
down before tapping and before the addition of the ferro- 
manganese, since the influence of the calculated amount 
of ferro-manganese which is added in the ladle is -only 
to bring about the deoxidation of the metal and the in- 
troduction of the necessary amount of manganese into the 
steel. Finally, an imperfect admixture and an imperfect 
influence of the ferro-manganese is, as a rule, impossible, 
as the lively reaction which is produced proves. 

It is obvious that special-quality steel is more easily 
made ready in the furnace itself than in the ladle; but 
the above method gives results leaving nothing to be 
wished for when producing a first-class quality of soft 
ingot iron. 

As proof of the above assertion, I append a series of 
analyses and mechanical tests from a large number of 
charges which were made by the continuous process :— 











ca 
ov ° 
oe se. ih 
a6 eg& 2a 
s P +4 o Ps > -_—e 2c oS 
2 = g, 4 e Ga = B35 a 
3 E & 
£ 2 5 é & 8255, 2 = +, 
Z 5 Ss £)|@ @*6ae 3 Be 
1 | 0.08 0.60 0.05 | 0.01 39.98 30.0 99.93 
2 | 0.08 | 0.55 | 006) 0.02) 3820 28.0 94.20 
3 | 0.09 | 057 | 0.03| 0.04) 937.12 80.50 | 98.12 
4 0.09 0.55 0.03 | 0.02 7.50 30.50 98.0 
5 | 0.09 0.50 | 0.03 | 0.03 | 38.71 $3.0 104.71 
6 | 0.09 | 0.62 | 0.05! 0.0%) 38.91 30.0 98.91 
7 | 0.08 | 057 | 005/006) 37.89 280 | 93.89 
8 | 0.09 0.59 0.04 | 0.03  ~—-87.69 28.5 94.69 
9 | 0.09 | 0.56 | 0.01 | 0.02 87.98 29.0 95.98 
10 | 0075 | 0.41 0.02 | 0.06 34.21 30.0 94.21 
lL | 0.0 0.60 | 0.08! 6.05 37.45 28.0 93.45 
12 | 0.09 0.60 | 0.02 | 0.02 36.84 29.25 | 95.84 
13 | 0.08 | 0.52 | 6.03! 0.05 34.71 30.0 94.71 
14 | 0.08 | 046 0.03] 0.05 33.66 | 85.0 | 103.66 
15 | 0.07 | 047 0.05), 0.03 34.15 | 33.25 | 102.47 
16 | 0.08 | 0.56 0.08| 0.03 38.71 81.50 | 101.71 
17 | 0.08 | 0.59 0.06! 0.04 26.65 300 96.55 
18 0.07 | 042 0.05 002 36.67 3350 | 103.67 
19 0.09 | 060 0.06) 0.05 41.86 30.0 | 101.86 
20 0.075 0.54 0.07 


0.03 | 40.74 81.0 | 102.74 
As may be seen from the above-cited analyses and me- 
chanical tests, the ingot iron produced by the continuous 
process leaves nothing to be desired. The same may be 
said as to the homogeneity of the material. As is well 
known, open-hearth ingot iron is never absolutely homo- 
geneous, so that one does not speak of ideal homogeneity; 
but the metal made ready in the ladle itself is quite as 
homogeneous as that made by the ordinary process with 
the additions added in thefurnace. The above analytical 
data and mechanical tests show also that this is so, since 
the two are in accordance with each other, although the 
tests for the chemical determinations and those for the 
mechanical tests were taken at different times and in 
different places during the pouring of the charge. 


Furnace No. 3.—Ordinary Process. 





Man- Phos- 
wit Carbon. | ganese. phorus. 
1. Test from the furnace before 
ferro-manganese addition .. 0.070 | 0.15 0.0172 
2. Test from the furnace after 
ferro-manganese addition .. 0.0836 | 0.524 0.0169 
3. Test from the ladle during 
pouring— 
ers n : 0 0814 0.479 0.0220 
ie , ad ; 0.088 0.472 0.0295 
4. Tests from ingots— 
(a) (1) From the top part of 
theingot ..  .. 0.077 0.590 0.0212 
From the bottom part 
of the ingot.. ~ 0.0814 0.605 0.0241 
(2) From top ; ; 0.0836 0.604 0.0180 
From bottom .. . 0.0856 0.678 0.0264 
(>) (1) From top me 0.0836 0.509 0.0171 
From bottom .. ; ©,0902 0.627 0.0215 
(2) From top - ‘ 0.0792 0.502 0.0254 
From bottom .. ; 0.0814 0.576 0.0275 
(3) From top i oj) Oe 0.664 0.0243 
From bottom .. , 0.0836 0.620 0.0213 


(4) From top ad .. 0.0814 0.590 0.0234 
From bottom . ‘ 22% 


Variation in Composition 





Carbon te a ; = = + 0.01382 
Manganese ‘ + 0.206 
Phosphorus + 0.0126 








However, in order to be in a position to decide finally 
as to the homogeneity of the product, a parallel series of 
carefully conducted analytical experiments were carried 
out on ingots made by the continuous and by the ordi- 
nary processes. The experiments were made as follow :— 
On the same day two charges were taken, one from fur- 
nace No. 3, which was — ready in the furnace itself 
in the ordinary way, and the second from the continuous 
furnace, No. 5, which was deoxidised in the ladle by the 
addition of ferro-manganese. These were analysed, and 
gave the results shown in the tables. 

In both cases the differences in the composition are 
very nearly the same ; in the continuous process the dif- 
ferences as regards the carbon and manganese are rather 
less, and as regards the phosphorus rather greater. In 
both cases the metal was very hot, and thus the variations 
in the composition are not incunsiderable. This latter 
circumstance, however, is in the present instance not so 
important as the composition itself ; let the variations be 
more or less great, they are due, as is well known, to 
variations in temperature and to other conditions. But 
these experiments have a great importance, as they de- 
monstrate that metal made (a) by the ordinary process 
and (4) by the continuous process are similar to each 


Furnace No. 5.—Continuous Process. 





. Man- Phos- 
Te Carbon. ganese, phorus 
1, Test from the furnace before 
tapping .. 1 - -| 0.072 0.239 0.052 
2. Tests from the ladle after the 
addition of the ferro-man- 
ganese :— 
- ae 0.091 0.637 0.057 
(2) ee oe 0.0846 0.634 0.0575 
(3) se ¥ 0.0882 0.634 0.065 
(4) ee - : 0.0930 0.601 0.062 
3. Tests from the ingots—{I.) :— 
(a) (1) From top 0.0810 0.653 0.056 
From bottom 0.0826 0 693 0,062 
(2) From top os 0.0810 0.619 0.060 
From bottom . . 0.0828 0.70 0.065 
(>) (1) From top -. 0.0845 0.067 0.068 
From bottom. . . 0.0893 0.708 0.055 
(2) From top $s 0.0821 0.671 0.056 
From bottom 0.0816 0.723 0.058 
(3) From top 0.0839 0.617 0.052 
From bottom . . 0.090 0.780 0.062 
(4) From top ae ‘ 0.0805 0.649 0.052 
From bottom : 0.0888 0.787 0.062 
Il. 
(1) From top ; 0.0864 0.649 0.058 
From bottom 0.090 0.678 0.056 
(2) From top oN 0.090 0.655 0.059 
From bottom : 0.090 0.708 0.060 
(3) From top ee : 0.0846 0.708 0.055 
From bottom > 0.0919 0.678 0.0638 
(4) From top +e ..| 0.0870 0.634 0.055 
From bottom 0.0985 0.678 0.088 


Variation in Composition. 


Carbon .. % 3 is se = + 0.0125 
Manganese , on - ‘ = + 0.186 
Phosphorus , ; + 0.0180 


other, and make it clear that the former fears as to the 
metal deoxidised in the ladle being less homogeneous 
than that produced by the ordinary process were per- 
fectly groundless. 

The continuous process can naturally be still further 
developed, but in any case it has shown during the last 
years of practical work its capabilities and advantages. 
These advantages do not consist solely in the continuity 
of the process itself, but in the longer life of the furnace, 
the higher production and yield, the lessened fuel con- 
sumption, and also in the simplicity of the whole plant 
and of the whole practice. There may be here and there 
some imperfections in connection with it, as is the case 
with everything new, but these will, it is to be hoped, be 
overcome with time. 








Tue German Navy.—The displacement of a cruiser, at 
present officially known as ‘‘C,” which was laid down in 
the course of last summer, will be 2000 tons more than 
that of the York. The engines will work up to 26,000 
horse-power, and the ship is to attain a maximum s 
of 224 knots. Another cruiser, officially known as ‘* D,” 
is to be very similar to ‘‘C.” The turbine torpedo-boat 
No. 125 has made a trial trip of 42 hours, The average 
speed attained was 284 knots. 





Mrininc Macurinery.—The value of the mining machi- 
nery exported from the United Kingdom in April was 
91,408/., as compared with 76,845/. in April, 1904, and 
59,361/, in April, 1903. The exports to the principal 
groups of colonies figured in these totals for the follow- 
ing amounts :— 


Colonial Group. April, 1905. April, 1904. April, 1903. 











£ £ £ 
British South Africa ~ 20,660 35,197 24,447 
British India , nd 5,504 9,956 1,474 
Australasia .. “ : 26,263 4,741 8,627 


It will be observed that the South African demand has 
been disappointing, but that there has been a consider- 
able increase in the shipments of mining machinery to 
Australasia. The aggregate value of the shipments in 
all directions to April 30, this year, was 281,469/., as com- 
pared with 285,447/. in the corresponding period of 1904, 
and 227,847/. in the corresponding period of 1903. Upon 
the whole. accordingly, the exports have not made a bad 
start this year, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


CompiLep sy W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS OF 1883—1902. 

The number of views given in the Specification Drawings is stated 
jp  need gtd where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are ‘ics. 

ained at the Patent Office, Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 


the uniform _— of 8d. 

The date of the advertisement of the ance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

4 my person may, at any time within two months from the date of 
the advertisement of the ‘ance of a Complete Specification, 
give notice at the Patent O. of opposition to the grant of a 
Patent on any of the grow mentioned in the Acts. 


LIFTING AND HAULING APPLIANCES. 


28,408. J. Derbyshire and H. M. Derb Wake- 
field. Rope or Cable-Grips. (2 figs.) December 27, 
1944.—The object of this invention is to provide a clip which can 
be readily clipped to or released from a rope or cable, and when 
clipped to the same can be easily locked by simple means to pre- 
vent accidental release. A clipping member a is formed to 
round the rope or cable ), sothat it has an internal gripping 
surface conforming approximately to half the contour of the rope 
orcable It has two side plates ¢ which are slotted atd to form 
fulcra for the pivots e of the lever f. The lever f hasa cam g at 
its upper end, and an eye h at its lower end. The pivots ¢ pass 
through slots i inside plates k of a second gripping member b, 
which has a renewable gripping surface conforming to the con- 
tour of the rope or cable. The member / rests on'the camg and 
when the load is applied to the lever / at its end, the cam thrusts 
the member / against the rope, and the pressure on the fulcrum 
pins e — the other member a similarly towards the rope. Thus, 
if a tub or wagon is attached by a chain to the eye /, and the rope 
b moves in the direction indicated by the arrow, it will be obvious 
that the resulting pull on the cam-lever f will cause the two 
members a@ and / to mutually move towards and tightly grip the 
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cable, which will haul the tub or wagon. If the load were steady 
and always to be hauled, the clip asdescribed would suffice; but 
it often happens that the load is very unsteady, and that some- 
times it has to be hauled and sometimes held back ; for instance, 
in the case of a wagon on an uneven gradient the latteris some- 
times apt to overrun its clip, which would cause an accidental 
release of the clip. To obviate this a lock oo This, 
according to one form, comprises a finger or wedge », which is 
pivoted on a collar o adapted to slide on the lever f. When the 
cam-lever has been pulled into the gripping position, the collar o 
is thrust up the lever, so as to wedge the finger n between the cam 
g and the underside of the member/. The collar is then tem- 
porarily secured in the locked position by a cotter p entering a 
slot r in the lever /, or by any similar device. The cam-lever is 
thus locked against accidental release, and the clip can be used 
to haul in either direction, and with a steady or unsteady load. 

e load, however, can be readily freed from the cable or rope 
by pulling out the cotter p, pulling down the collar 0, and moving 
the lever f, into the position indicated in dotted lines in Fig. 1. 
The finger n may have a projecting end q to bear against the 
wat prevent the finger falling back too far. (Sealed May 4, 
1905. 


PRINTING AND ALLIED MACHINERY. 
F. Payne, C. Payne, and 58. Payne, Otley, 
Wharfedale Machines. [1 Fig.) March 28, 1900" 
~The object of this invention is to adapt to a Wharfedale ma- 
chine means for interleaving when the machine is used for 
colour-printing. In carrying out this invention, a special table 
is provided for the serving of the interleaving paper, and the 





is arranged about level with the top of the cylinder A. The chain C 
is provided with a set of interleaving grippers, in addition to the 
ordinary grip and the interleaving grippers are placed alter- 
nately with the ordinary grippers. The delivery-board takes the 
form of a carriage H adapted to run on rails to receive the 
printed and interleaving sheets from the delivery-chain, and is 
capable of being mov backwards and forwards in any con- 
venient manner thereon. This carriage is provided with jogger 
fingers J, which act in any well-known manner to open the 
grippers at the right moment to release the sheets, as above 
mentioned. The movement to and fro of the delivery-carriage 
H may be effected in any convenient manner. (Sealed May 4, 


1905.) 
RAILWAYS AND TRAMWAYS. 


The Consolidated Engineering Company, 

da h, Bucks. Brake- 
Con Valves. (4 Figs.) February 24, 1904.—This 
invention relates to controlling-valves for regulating the admis- 
sion of air to a train-pipe for applying the brakes. A valve is 
employed in which the opening is effected in two distinct stages 
“the first stage being one in which the opening is definitely 
limited in a degree capable of variation and adjustment, and the 
second stage being the complement of the first and effecting the 
full opening of the valve. The cock is of the plug type, and the 
plug ¢ is provided at the smaller end with a stem /, to which 
the center lever g is attached. j is a sector which, as shown, 
is formed integral with a shield k mounted upon the exterior of 
the casing a, and is movable thereon, the shield being provided 
with a ber of perforations for allowing of the free access of air 
to the port ¢ formed inthe shell. To the lever g which operates 
the plug is attached an arm m which moves over the sector }, its 
movement being limited by stops n,n!. Upon this arm is fitted a 
sliding stop-piece 0, having an inclined or curved surface p which 
is adapted to make contact with the stop n! when the handle is 
snoved to open the cock, the position of the stop-piece 0 upon the 
































arm m determining the extent to which the port e is opened by 
the plug in the first stage of its movement. The arm m is, in 
practice, graduated so that the stop-piece o may be adjusted toa 
position corresponding with the number of vehicles composing 
a train, means, such as a set-screw, being used to clamp the 
stop-piece in position. Under ordinary conditions the driver will 
move the lever g until the stop-piece o makes contact with the 
stop nl. In a case of emergency, however, the application of 
additional pressure to the lever g will be sufficient to move the 
sector itself upon the casing, and thus allow of the plug c being 
also moved to fully open the port ¢. To permit this additional 
movement the shield & carrying the sector is frictionally mounted 
upon the casing. Stops, such as studs r, r on the ejector, serve 
for ——e the movement of the sector relatively to the casing. 
When the lever is moved in the reverse direction to shut off the 
air to the brake-pipe, the stop-piece o will impinge against the 
stop n and return the sector to its normal position. The apparatus 
can be combined with the ordinary ejector. In this case the stem 
of the valve which admits steam through the ejector is advan- 
tageously provided with an arm, such as the arm s, having upon 
it a lug ¢, against which the lever g will impinge after the lever 
has been moved to cut off the air to the train-pipe. (Sealed 
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May 4, 1905.) 

7703. W. T. Durrant and F. Saward, Ipswi 
Wagons. [4 Figs.) March 31, 1904.—The ordinary open rail- 
way wagons as at present built can only carry the maximum 
weight for which they are constructed when they are loaded with 
heavy goods, suchas coal. When loaded with light and bulky 
goods, only a small proportion of the maximum load can be carried, 
which causes great loss to the railway companies, for it involves 
the use of an unnecessary number of wagons, thus increasing the 
tare, and unnecessarily long trains, with the corresponding un- 
necessarily long sidings and sheds. To some extent this evil is 
dealt with by using different wagons for light and heavy goods, 
but this greatly complicates the traffic, and often irvolves the 
return of wagonsempty. It has been attempted to overcome the 
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delivery mechanism is provided with additional gripper-bars and 
grippers on the chains. A is the printing cylinder, which is pro- 
vided with the usual grippers, and B is the ordinary feed-board. 
C is the ordinary delivery-chain, and D will indicate the position 
of the ordinary delivery-board. A ing to the present inven- 
tion, the construction of this delivery-board is modified, as will 
be hereafter explained. F is an interleaving feed-board which 

















difficulty by employing removable frames or panels, by which the 
sides and ends of the truck can be raised when desired, such 
frames or panels being provided with lugs which fit into sockets 
fixed in the wagon. This plan, however, has not proved very suc- 
ceesful, for the removable panels or frames are mislaid or have 
accumulated at other parts of the line, and are not forthcomin 

when wanted. The subject of this invention is a very simple an 

cheap set of attachments for raising the sides and ends of any 
ordinary wagon, whereby all these defects and difficulties are re- 
moved. The attachments consist of flaps hinged to the tops of 
the sides and ends in such manner that they can be folded down 





so as to lie out of the way, or can be held in a raised position by 
pins and eyes or other fastenings, whereby their top corners are 


secured together. These flaps ee always attached to the wagon, 
cannot be mislaid or left behind. By suitably arranging the 
hinges the flaps, when out of use, can be carried either inside or 
outside the wagon, as may bedesired. The flaps may have doors 
in them to form continuations of the doors in the wagon. a are 
the sides, b are the ends, and c are the doors of an ordinary truck. 
al, bl, and cl are the flaps which, according to this invention, are 
snap secured to a, b, and c respectively by hingesd. The 

laps are secured in their raised position by pins é fitting into eyes 
J which pass through slots in the plates g. e flaps when turned 
down (as shown in dotted lines) are secured by means of pins / 
fitting into eyes j which pass-through slots k! in plates k hinged 
at-k2 to the flaps. (Sealed May 4, 1905.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


7098. G. Sinclair, Leith. Furnace-Doors. [4 Fiy:.| 
March 24, 1904.—This invention relates to improvements in fur- 
nace-doors for regulating the supply of air to the furnaces of steam - 
boilers and other furnaces in an upward direction, by means of 
which the waste of gases or smoke which ordinarily escape into the 
at phere are d. With the furnace-tube A, and imme- 
diately behind the front plate a, is placed the semi-circular casting 
B with flange b, which forms a bridge, the furnace-door and the 
casting B being provided with two hinged flaps or levers C, D. 
The front flap U is hinged to the top of the furnace-door, a large 
opening E being provided in the door, which opening the flap 
covers. The flap D is similar, and is at the inside of the door, 
being carried by a recess in the bottom thereof, so that the open- 











ing for the passage of air is at the upper part of the furnace —that 
is to say, the frame of the furnace-door has two flaps ©, D, 
one at each side thereof, so that the air enters the furnace by 
the opening E of the front flap C at the bottom of the furnace- 
door. The air is then led through the aforesaid opening in the 
door and upward over the top of the inner flap D. By suitably 
regulating the opening of the two flaps—that is to say, by adjust- 
ing the front flap C by means of the rack C1, and the back-flap D 
by means of the set-screw d—the requisite amount of air is caused 
to enter the furnace at the top thereof, and which has the effect 
of consuming the waste gases or smoke. As shown, steam may 
be injected along the top of the furnace shell by means of the 
pipe F. (Sealed May 4, 1905.) 


28,907. C. G. y, Edgeley, S rt. Steam- 
Traps. (5 Fijzs.) December 30, 1904.—This invention relates 
to improvements in the float type of —— a is the casing 
of the trap, having a branch-pipe b connected with the pipe or 
vessel to be drained. The casing @ has also an outlet opening c 
and a cover d, which latter is hermetically secured to the casing. 
e is the float which has a hollow stem with collars g, and is 
suitably guided by being mounted on a spindle h held vertically 
in position by the bottom and the cover of the casing. Inside 
the casing is a cylinder i furnished with a small piston-valve k, 
to the annular space at the middle of which steam is supplied 
through an opening. This valve controls the admission and 
release of steam to and from the cylinder i, thus operating the 
piston m in the same. To the rod of the piston m are connected 
the valves o and p, the former controlling the admission of water 
to the trap from the pipe or vessel to be drained, and the latter 
the discharge of water from the trap. The piston-valve & is 
operated by means ofa lever q, having lugs or extensions adapted 
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to engage between the collars g. The upper portion of the lever 
q is arranged to carry a rolling weight or tumblers adapted to 
render the operation of the piston-valve & very rapid and certai!) 
The water from the pipe or vessel to be drained flows through th« 
opening ) and valve o into the casing a, and causes the float ¢ | 
rise. When the float has risen sufficiently for the lower of the 
collars g to contact with the lever q, and thereby lift the latter 
the valve & is moved to a position at which it admits steam to Clic 
lower end of the cylinder i, the piston m is forced upward- 
closing the valve o and opening the valve p, thus cutting off the 
connection to the pipe or vessel which is being drained, and ope 
ing the discharge-valve p. Steam from the cylinder ¢ then blow: 
into the casing @ and raises the pressure therein sufficiently 
force the water out against the atmospheric resistance. The 
discharge of the water causes the float ¢ to descend, and thir 
‘upper collar g then operates the lever q and valve k, causiny 
| steam to enter the top of the eylinder i and force the piston » 

| downwards, thus closing the discharge-valve p and opening tiv 
inlet-valve 0. (Sealed May 4, 1905.) 
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THE BRUGES HARBOUR WORKS. 


Tue city of Bruges, the chief town of West 
Flanders, was as early as the middle of the tenth 
century one of the largest North European markets. 
It continued to gain in wealth and importance for 
about five centuries, until 1435, when political 
complications and the silting up of the approaches 
to the sea caused the prosperity of the town to 
gradually decrease. Schemes were put forward 
at different intervals to establish fresh means of 
transit with the Channel, the North Sea, or the 
Scheldt ; but these schemes were either shelved or 
ignored, or left uncompleted, mostly by reason of 
diplomatic measures and edicts. The Treaty of 
Miinster, dated 1648, which almost entirely closed 
the traffic on the Scheldt and neighbouring rivers, 
caused a further stagnation in the trade of Bruges 
and other cities of Flanders, the effects of which 
were felt over a period of about three centuries. 


In 1810 Napoleon I. decided to connect Bruges | * 


with the sea by cutting a canal to Damme and 


then follows an open length of 300 metres (328 
yards) built on pile-piers, the object of which is to 
facilitate the circulation of tidal currents inside the 
|harbour formed bygthe pier, and thus to prevent 
in a large measure all tendency to silting up. The 
breakwater has a total developed length of 1955 
| metres (2130 yards), while the inside quay, on which 
| warehouses and unloading gantries are to be built, 











vent silting*up. = The Belgian Government decided 
to take the opinion of foreign engineers and experts 
on the subject ; the latter proposed that the length 
built of pile-piers should be 350 metres (385 yards). 
Thereupon (July, 1899) the Belgian Government 
fixed at 400 metres (438 yards) the length to be 
given the open portion, undertaking to close it over 
100 metres (110 yards) at their own cost should 
it ultimately be found that 400 metres proved to 
be too large and detrimental to the service of 
the harbour. The open portion was being com- 
pleted to the length of 400 metres, and the first 
caissons were laid down, when it was found that 
the swell penetrated through the pile-piers with- 
out breaking, and in bad weather it propagated as 
far as the piers. This led to the closing up of 100 
metres of the pile-pier section, and to laying a new 
abutment and a series of extra caissons towards 
the shore end (see plan, Fig. 1). We may men- 
tion at this point that a terrific gale sprang up on 
January 27, 1901, which destroyed part of the open 


|}work. The abutment and caissons then laid with- 





i 





Ecluse, but the work was never finished. At about 
the same time the Ostend-Bruges Canal, which is 
14 miles in length, was improved ; but this is crossed 
by numerous bridges, is on a comparatively small 
section, is very sinuous, and affords but a shallow 
draught. Between 1870 and 1880 a new scheme 
was drawn up for a maritime canal connecting 
Bruges with the North Sea at Heyst. This scheme 
was not allowed to drop, and the Belgian Govern- 
ment in the early ‘nineties invited tenders for the 
work. Instead of Heyst, however, a site situated 
about midway between Heyst and Blankenberge, 
and ultimately called Zeebrugge, was finally decided 
upon as the most suitable for the outer harbour. 


nm 


“he law governing the scheme comprising the 


construction of a port of call at Zeebrugge, con- 
nected by a maritime canal in a straight line, 


7.5 railes long, with the inner harbour at Bruges, 
is dated September 11, 1895. The tender put for- 
ward by Messrs. L. Coiseau and J. Cousin was 
accepted, and operations commenced six months 
lat-r. On completion, the harbours and canal will 


be handed over to the Compagnie des Installations 
Maritimes de Bruges, who will hold the concession 
for » period of 75 years. 

1e outer harbour at Zeebrugge is formed by a 
curved pier, the total development of which is 
2487 metres (2730 yards), as shown in the plan, 
Fiz. 1. The shore end consists of heavy masonry, 








Fie. 2. SHore Enp or Prer at ZEeEBRUGGE. 


extends over a length of 1571.5 metres (1710 yards), 
whereof 


810 yards afford a depth of 8 metres (26 ft. 3 in. below 
low-water mark) ; 

410 yards afford a depth of 9.5 metres (31 ft. 3 in. below 
low-water mark) ; and 

490 yards afford a depth of 11.5 metres (37 ft. 9 in. 
below low-water mark). 


The depths of water are, therefore, amply sufficient 
to allow the largest merchant ships to come along- 
side. 

In one of our former issues* we reproduced a 
paper read before the International Engineering | 
Congress, Glasgow, in 1901, describing the work | 
as it was then proceeding. Since that date a few | 
modifications have been carried out, and the final 
dimensions are those given above. In the first) 
designs it had been proposed to give the open steel | 
portion a length of 248 metres (270 yards). Later | 
on the length of 300 metres (328 yards) was arrived 
at as the desirable length for this part of the work. 
There are, as is weli known, two conflicting condi 
tions to be met in a construction of this sort: on 
the one hand, the open portion should be a mini- 
mum, in order to insure a smooth sea inside the 
roadstead, and, on the other hand, it should be suffi- 
cient to allow a free circulation of currents to pre- 








* See ENGINEERING, vol. Ixxiii., page 65, 





stood the whole force of the gale without being in 
the least displaced or damaged. 

The outer harbour, or port of call, will have an 
area of about 250 acres. It will be protected 
against the prevailing winds from south to north- 
west and against the heavy seas from south-west 
to north-west. The pier covers the Maritime Canal 
entrance as far as a north-east by north direction, 
and the shelter it affords is further increased by 
the natural one formed by the Zeeland islands, 
which prevent the sea under the influence of east 
winds from becoming tempestuous at the spot 
chosen. The canal opens out into the harbour at a 
point 850 metres (930 yards) from the shore end. 

The latter portion of the work consists of a free- 
stone masonry wall 3 metres (9 ft. 10 in.) thick, 
built on a concrete foundation 10 metres (32 ft. 
10 in.) wide and 1 metre (3 ft. 3 in.) thick, contained 
in a bed formed of sheeting-piles ; the latter is pro- 
tected against baring by stone-packing (Fig. 2). A 
breastwork is built over the retaining-wall on the 
side towards the open sea. The breastwork, as 
shown in Figs. 3 and 4, page 662, consists of a wall 
2.55 metres (8 ft. 3 in.) in total thickness, made 
with arcades supporting a foot-path 1.8 metres in 
width. The breastwork is monolithic, of concrete 
moulded in situ. The concrete contains 235 kilo- 
grammes of cement per cubic metre of concrete 
(14 lb. per cubic foot). The open lattice-work 
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that follows is shown in Fig. 3, and in section 
in Fig. 5. This is 12 metres (39 ft. 4 in.) in 
width, and is constructed of wrought-steel pile- 
piers of the Phoenix section, 240 millimetres 
(9.4 in.) in diameter, 15 millimetres (0.6 in.) thick, 
and 400 millimetres (15.7 in.) in diameter outside 
flanges. The pile-piers are fitted at their lower 
ends with a wooden shoe 400 millimetres (15.7 in.) 
in diameter and 1 metre (3 ft. 3 in.) in length. 
The inside piers carrying the track are driven 
to a depth of about 4.5 metres (15 ft.), the end 
ones to a depth of 3.5 metres (L1 ft. 6 in.), not 
counting the shoe. The maximum live load on a 
pier will amount theoretically to 25 tons, while 
experiments have shown that in similar work built 
in a sandy soil a pier uf this type can withstand a 
live load of 30 tons when driven to a depth of 
2.2 metres (7 ft. 3 in.), and a live load of 5U tons 
when driven to double that depth. The pile-piers 
form 6-metre (16-ft. 5-in.) spans. They are 
stayed at top by a lattice girder, and at their lower 
portion — level with low-water mark — by two 
channel-bars. They are further joined together 
diagonally by round tie-bars 50 millimetres (1.9 in.) 
in diameter, provided with tension devices. The 
piers furthest from the shore are stayed together 
below low-water mark. The superstructure con- 
sists of six courses of stringers formed of plates 
and flat steel bracing ; the four plates under the 
rails are 750 millimetres (29.5 in.) high; the two 
others on the end girders, 600 millimetres (23.6 in.). 
The track sleepers, six per span, rest directly on 
the stringers. The flooring is of oak beams, 120 by 
63 millimetres (4.7 in. by 2.4 in.), placed 30 milli- 
metres (1.18 in.) apart, to afford an outlet for the 
sea-water. The cast-iron track flooring is made 
with holes for the same purpose. Towards the 
open sea, a steel parapet, shown in Figs. 3 and 5, 
forms a wind bracing and affords protection to the 
trains ; it is made with a foot-bridge level with the 
foot-path on the concrete shore end and on the 
breakwater. 

The most interesting portion of the pier, from 
an engineering point of view, is that which ex- 
tends from the steel open-work’ to the end of 
the breakwater—a total developed length of 1955 
metres (2130 yards), of which 1715 metres (1880 
yards) are built to the total width of 74 metres 


(242 ft.), to form the quay. A section is shown in | pa 


Fig. 6, page 662. In the construction of this 
portion, caissons built as shown in Fig. 7, and lined 
inside with concrete, have been used, the dimen- 
sions of these caissons varying according to the 
depth of water. The top surface of the caissons is 
about 1 metre (3 ft. 3 in.) above low-water mark. 


Dimensions and Weights of Caissons. 


pty, 
Lined with 

Concrete. 

Weight in 


Caissons. | 


Position, 
Filled with | 
Concrete. 


| 
| 


25 m. 75m | 85m. 
(82 ft.) | (24 ft. 7im.)| (28 ft.) 
25 m. 

(82 ft.) 





Pier, break- 
water side |} 9m. | 9.5m. 
(29 ft. 6 in.)|(31ft. 2in.) 

Pier, quay- 

25 m. 7.5 

(82 ft.) |(24 ft. 

25m. | 8 m. > 

(82 ft.) | (26 ft. 3in.)| (36 ft.) 

3 10.5 


. | 3lm. 0.5 m. 13 m. 
(101 ft ) | (34 ft. Sin.) joe.) 


side : 
Depth 8m. .. 


m. | 9.5m. 
7 in.) |(31 ft. 2in.) 
| Ilm 


» 95m. 
» 115m 


The caissons, 9.5 metres (31 ft. 2 in.) high, con- 
tain about 40 tons of iron framing and 650 cubic 
metres (22,950 cubic feet) of concrete lining ; those 
11 metres (36 ft.) high, about 55 tons of iron 
framing and 800 cubic metres (28,250 cubic feet) 
of concrete lining ; while the largest, 13 metres 
(42 ft. 6 in.) high, are built up of 126 tons of iron 
framing, the concrete lining measuring about 1200 
cubic metres (42,380 cubic feet). They are made 
with three compartments, us shown, Their outside 
lower portion remains hol!ow, and forms a curb, 
the sides of which are 0.5 metre (19.6 in.) high. 

The composition of the concrete is the follow- 
ing :—One part of Portland cement to three parts 
of cea-sand and six parts of broken stone or shingle. 
The proportion of cement weighs 200 kilogrammes 
per cubic metre of concrete (12.3 lb. per cubic 
foot). 

The caissons were built in the inner basin of the 
maritime canal previous to its being put in com- 
munication with the outer harbour. The canal is 
now open, and the completed caissons which remain, 


and are shown in the view, Fig. 8, page 674, can 
be floated out at any time to the place they have to 
occupy in the pier foundation. Other caissons are 
in course of completion in a hollow which isto 
communicate with the canal, to form a wet dock to 
the west of the inner basin illustrated in Fig. 8. 

On reaching the outer harbour the floating break- 
water caisson is allowed to remain to the east of 
the portion of the pier already built, where it is 
protected against the action of the flowing tide, 
and where all preparations for placing it are com- 
pleted. When the flood-tide has _ sufficiently 
slackened, the caisson is taken over the site it has 
to occupy at the end of the pier foundation wall. 
The two tug-boats maintain it in the required 
direction in front, while two winches fitted on the 
caisson last laid draw it gradually back, aided by a 
third tug, which regulates the position. The caisson 
is then scuttled, for which operation three men enter 
the compartments and remove plugs from the side 
walls, the openings thus set free allowing the sea- 
water to penetrate the caisson and sink it. As a 
precautionary measure against the action of ground 
ebb-currents which might be set up while the 
caisson is being scuttled, a guide-block formed of 
solid concrete, in the shape of a truncated cone, 
weighing 55 tons, and which rests on the sea bed, 
prevents the caisson from getting displaced towards 
the open sea. It is guided on the opposite side 
towards the inner harbour by a wooden beam, 
which presses both against a 55-ton block placed on 
the ad of the preceding caisson and on the inside 
walls of the one in course of scuttling. The 
caisson sinks in ten minutes, during which time the 
mooring chains are cast off. It is then filled with 
concrete from trucks containing about 10 cubic 
metres (353 cubic feet), worked by a Titan crane. 
It takes from thirty to thirty-six hours to fill up 
a caisson with concrete. The last thickness, of 
about 19in., is thrown in during low tide; this 
consists of concrete containing a larger proportion 
of cement. The largest caissons, 13 metres 
(42 ft. 6 in.) high, when filled, form solid blocks of 
about 4000 cubic metres (141,280 cubic feet) capa- 
city. While the breakwater caisson is being filled 
with concrete large blocks of stone are sunk at the 
foot towards the open sea in order to counteract the 
baring effect of currents and surf. The stone 
cking is made to cover a width of 15 metres 
(49 ft.) over a sufficient height to prevent the curb 
of the caisson from getting bared at any time. 

In being floated out from the maritime canal to 
the spot they have to occupy to form the founda- 
tion of the quay wall inside the harbour or the 
breakwater portion of the pier, the empty caissons 
have to pass through the lock at the entrance to 
the inner harbour, the sills of which are 5.5 metres 
(18ft.) belowlow-water mark. At high tide the depth 
of water inside the lock is from 9.20 to 10.10 metres 
(30 ft. to 33 ft.). This allows the lesser caissons 
to cross the lock at high tide, their own buoyancy 
keeping them afloat. The heavier caissons, how- 
ever, are lightened by two floats. These floats are 
of the following dimensions :—Outside length, 
24 metres (78 ft. Yin.) ; outside breadth, 2.5 metres 
(8 ft. 2 in.) ; depth, 3.75 metres (12 ft. 3in.). The 
floats are built of plates and angles ; they are divided 
over their length into five water-tight compart- 
ments: both end compartments form air-chambers ; 
the three middle ones take the water ballast for 
regulating the buoyancy of the floats, and for 
placing and removing the holding-up chains. The 
middle compartments are further divided by longi- 
tudinal bulkheads into six smaller ones, indepen- 
dent of each other. The bottom of the water- 
ballast compartments is lined with concrete, in 
order to insure the stability of the float. Each float 
raises the caisson, thereby increasing its buoyancy, 
by eight chains, which are hooked underneath the 
curb above referred to, the chains running through 
the floats, inside shafts, shown in Fig. 13, page 662. 
These shafts are so designed that the chain does 
not come in contact with their sides when the floats 
are light and raise the caisson. When the water is 
pumped out of the floats, their near side bears 
firmly against the outside walls of the caisson. 
The total lifting force thus exerted amounts to 
148 tons, or 9} tons per chain. The floats are 
shown in Figs.¥to13. By this means the caissops 

9.5 metres (31 ft. 2 in.) high are buoyed up by 0.9 
metre (35 in.). 
1l — (36 ft.) high are buoyed up by 0.8 metre 
in 


13 metres (42 ft. Gin.) high are buoyed up by 0.45 





metre (18 in.). 





In some portions of the foundation work, in order 
to counteract the baring action of the sea, and 
where the depth is too great, stone packing has 
been resorted to. For this purpose mattresses 
30 metres (98 ft.) long, 15 metres (49 ft.) wide, and 
0.8 metre (31 in.) thick, made of fascines, are 
first sunk to the bottom, three mattresses being 
placed endwise to form a length of 90 metres 
(295 ft.) perpendicular to the axis of the pier. The 
stone packing is laid on the mattresses, and on the 
top of the stone packing are placed the concrete 
caisson blocks. 

Above the latter, on the side towards the open 
sea, and on the breakwater at the end of the 
pier, are placed, as shown in the section, Fig. 6, 
three courses of solid concrete blocks, each block 
weighing 55 tons. The top of the third course is 
at a height of 7.3 metres (24 ft.) above low-water 
mark. On this is a concrete wall, made of blocks 
4.8 metres (15 ft. 9in.) high and 3 metres (9 ft. 
10 in.) wide, above which is built a parapet 
1.2 metres (3 ft. 1lin.) high, the total height above 
low-water mark being, therefore, 13.3 metres (43 ft. 
8in.). Fig. 14, page 662, isa vertical section of the 
breakwater at the extreme outside end of the pier. 
This will be completed by a pier-head, the base of 
which will consist of a single concrete block, 
16 metres (52 ft.) in diameter and 9 metres (29 ft.) 
high, the diameter tapering to 11.5 metres (37 ft. 
9 in.) at 11.8 metres (38 ft. 8 in.) above low-water 
mark, A lighthouse will be built on the pier- 
head, Above the caisson blocks on the quay side 
of the pier are laid two courses of concrete blocks 
2 metres (6 ft. 6 in.) high, the top surface of which 
is 4.8 metres (15 ft. 9 in.) above low-water mark. 
On these is placed a third course of blocks 2.2 
metres (7 ft. 2 in.) high, made with a gallery about 
6 ft. high and 3 ft. wide for draining the quay. The 
electric mains for lighting and for working the 
gantry cranes will be luid inside this gallery. 
The solid concrete blocks are of the following com- 
position :—1 part of cement to 3 parts of sand and 
5 parts of broken stone or shingle, the propor- 
tion of cement weighing 235 kilogrammes per cubic 
metre of concrete (14 1b. per cubic foot). All the 
blocks are manufactured on an open space on the 
beach in the rear of the shore end of the pier. 
For this purpose large moulds made of timber are 
used, in which the concrete is rammed, the wooden 
mould being lifted from the block on completion of 
the latter by a gantry crane, driven electrically. A 
large number of blocks are in stock ready for use. 

As will be seen from the sections of the pier, the 
wall towards the open sea and the breakwater at 
the extreme end are made with a set-off. This 
has been preferred by the contractors to a regular 
slope or a curved facing, the object in view being 
to break the surf and prevent it from exerting its 
total force on the rock packing at the foot of the 
caisson blocks, thus minimising the baring action 
and increasing the stability of the construction. 

The space between the outside wall and the quay 
wall is gradually filled in, as the walls lengthen out, 
with sand excavated from the sites destined to 
form the inner basins or dredged from the rvad- 
stead, with stone, slag, and débris. Temporary 
track lengths are laid for the Titan crane (sce 
Fig. 15, page 674) over the third course of 55-ton 
blocks placed on the caissons on the breakwater 
side of the pier. On the quay side the caissons 
are filled with concrete and the blocks laid by a 
60-ton floating crane. When the foundation work 
is completed, the pier will be paved with flag- 
stones, the warehouses and sheds will be erected, 
and the tracks laid for the railway and for the 
electric travelling gantries on the quay side. 

(To be continued.) 








ELECTRIC TRACTION ON RAILWAYS. 
Execrric traction on railways is a subject which 
is engaging a great deal of attention, and which i: 
now being seriously considered and discussed b) 
most of the railway companies of this country. 
Just as, about ten years ago, electric traction «1 
tramways had been introduced and was creat! 
great interest, owing to the very favourable resul' 
achieved by the first electrified tramways on t! 
Continent of Europe and in England, so now t! 
application of the same system of propulsion fc! 
railway purposes is beginning to be seriously cou- 
sidered by our large railway companies. ; 
It is the success of the electric tramways whic): 
may, perhaps, be called primarily responsible f 
the awakening of the railways ; there has scarce!) 
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been a meeting of any railway company at which 
the serious competition for local traffic by electric 
tramways has not been discussed. Besides this, the 
more frequent visits which English railway men 
are making to the United States is bringing home 
to them the wonderful results which can be effected 
by the introduction of electric traction on suburban 
railway systems. We have not space to go into these 
results at this time, but we may refer to the great 
success which has attended the electrification of 
the Manhattan Elevated Railway, and the decision 
of the New York Central and Pennsylvania Railroad 
Company to introduce electric traction on the whole 
of their systems leading out of New York. 

But it is not only in America that satisfactory 
results have followed the introduction of electric 
traction. Indeed, the first main railway to electrify 
a heavy suburban service on any scale was the 
Lancashire and Yorkshire Railway Company, whose 
installation between Liverpool and Southport has 
already been fully described in these columns. The 
results so far obtained are, we are informed, most 
satisfactory, and have fully come up to the expecta- 
tions of the general manager, Mr. Aspinall, who is 
primarily responsible for the decision of this com- 
pany to adopt electric traction. The North-Eastern 
Railway Company have also electrified a considerable 
portion of their suburban system round Newcastle ; 
and the results there obtained, by the change from 
steam to electricity, have fully realised the expec- 
tation of Sir George Gibb, the general manager of 
this progressive railway company. 

In considering the question of electric traction 
on railways, we are at present confining ourselves 
to the main-line railways, which not only have to 
deal with suburban trattic, but which also have a 
very considerable long distance and goods traffic, 
from which the greater portion of their revenue is 
obtained. There are many railways, such as the 
Metropolitan District, the Metropolitan, the various 
London tube lines, and the Mersey Tunnel, whose 
sole business is that of suburban traffic ; and in such 
cases, when electric traction is once introduced, the 
steam locomotive will entirely disappear. This will 
not be the case on those lines in connection with 
which we are considering electric traction at pre- 
sent. No experienced engineers seriously consider 
that, at least as far as this country is concerned, 
electric traction is likely to be introduced, either 
for long-distance or for goods traffic, unless some 
very great and unexpected changes are made in the 
cost of generating, transmitting, and distributing 
electrical energy. 

This being the case, except on peculiarly favour- 
able lines, such as those electrified by the Lanca- 
shire and Yorkshire and North-Eastern Railways, 
and which are devoted practically entirely to the 
local service, electric and steam trains will con- 
stantly have to operate over the same metals, and 
through the same stations. These conditions are 
such as to make the introduction of the third rail, 
to say the least, very undesirable, and the majority 
of railway engineers, both in this country and 
abroad, are nearly unanimous in their condemna- 
tion of this system. The objections to it are very 
numerous, and are so well known that they need 
not be gone into in detail here, except to mention 
that the third rail is likely to cause accidents to 
workmen, and also to increase cost of maintenance ; 
and in the case of a slight derailment, its presence 
might result in serious damage and the blocking of 
a system fora long time. In fact, if the presence 
of a third—and probably a fourth—rail were a 
necessity in connection with the introduction of 
electric traction, it is seriously to be doubted 
whetlcr most of our railway companies would ever 
be brought to consider it at all. 

Adwitting that the third rail is not the proper 
solution, we are at once faced with the fact that 
the well-tried and well-known continuous-current 
motor, which has been operating for many years on 
tran ways and railways, is no longer possible, owing 
to the very heavy currents which have to be con- 
veye to and collected by the trains: a train 
freqcntly requiring 2000 horse-power at starting. 
The continuous-current third-rail solution being 
out’ the question, it becomes interesting to all 
eng'cers, and especially to railway companies, to 
cons Jer what system will best answer their require- 
me's. At the present moment this is particularly 
the case, as the London, Brighton, and South 
Coast Railway are considering tenders for the 
elec'vification, on the overhead system, of an 
experimental line between Battersea Park and 


pany, as to what system it will adopt, is being 
awaited with great interest, and will undoubtedly 
influence other railway companies in their choice. 
Probably, however, nothing on any large scale will 
be done, either by the Brighton or any other com- 
pany, until the experimental line between Battersea 
Park and Peckham Rye has been running sufli- 
ciently long to show, by actual results, whether the 
anticipations as regards what electric traction can 
do will be fulfilled. The main points which are 
essential for the success of electric traction on 
railways, and which should guide a railway com- 
pany in its choice, may be summarised as follows :— 

1. Rapid acceleration from starting up to maxi- 
mum speed. 

2. Reserve power and speed for making up lost 
time. 

3. Simplicity and security of the overhead con- 
struction. 

4. Simplicity, efficiency of equipment, and eco- 
nomy in power consumption. 

5. Ease of extension, and adaptability to run 
over existing or other systems. 


Rapip ACCELERATION FROM STARTING UP TO 
Maximum Speen. 


It will at once be seen that we have classed rapid 
acceleration as the most important and vital quali- 
fication, and the reason for this is at once appre- 
ciable, because on suburban services the distances 
between stations is generally less than a mile, and 
frequently as little as half a mile; and trains, even 
on these short sections, have often to slow down, or 
even stop for signals; the only way, therefore, 
to increase the running speed between stations is 
to get the train up to its maximum running speed 
as quickly as possible. What advantage will be 
gained by the introduction of electric traction will 
be seen by comparing the average acceleration 
during the whole time of acceleration, from stand- 
still up to maximum speed, which for ordinary local 
steam trains rarely exceeds from 6 in. to 8 in. 
per second per second, whereas with an electric 
service an average acceleration of from 18 in. to 
24 in., or even more, per second per second can 
easily be obtained during the whole period from 
starting up to maximum speed. The shorter the 
distance between stations, and the more frequent 
the chance of being stopped by signals, the greater 
becomes the necessity of obtaining an acceleration 
as high in value and as uniform as possible. It is 
evident that, other things being equal, the system 
which gives the most constant average, as well as 
the highest average rate of acceleration, will be 
the most advantageous from a railway company’s 
point of view. 


ResERVE Power AND SPEED FOR MAKING UP 
Lost Time. 


It seems scarcely necessary to point out that in 
the case of suburban systems the short distance 
between stations, and the presence of steam trains, 
many of which are express trains, having, as a 
rule, right-of-way over suburban trains, renders 
the question of having reserve speed in hand of 
the utmost importance for the electric trains. 
Practically, every run between stations may have 
to be worked at different maximum speeds ; as it is 
evident that if a train can run without a stop 
between two stations, its maximum speed would 
probably be less than that which would have to be 
reached if the trains between the same two stations 
were stopped once or twice by signal, and had yet 
to maintain the schedule time. It is just in 
such a case that to be able to spurt up to 25 per 
cent., or even 40 per cent., above the average 
maximum speed becomes of the greatest import- 
ance, and is of the utmost use for keeping proper 
time on a crowded suburban system, over which 
main-line steam trains must continue to operate. 


Srmpriciry anp Security oF OvERHEAD 
CoNsTRUCTION. 
The next point which must be considered is the 


simplicity of the overhead construction. In any 
case where railways are concerned it is evidently 


even if cut out of circuit, would be most dangerous, 
and the consequences of such an occurrence might 
be exceedingly serious. 

The design and erection of this portion of the 
work must therefore be on totally different lines 
from those adopted in tramway practice ; and having 
had the opportunity, through the courtesy of Mr. 
Philip Dawson, M. Inst. C.E., the consulting elec- 
trical engineer, of thoroughly considering the pro- 
posed methods of construction on the Brighton 
Railway, we find that the necessary conditions 
appear to have been fully realised by him. ° 

No matter how heavy an overhead conductor may 
be, it is conceivable that, owing to a short circuit 
or some such reason, it might break ; and hence 
it must be supported in such a way that, even in 
the event of such a breakage, it would be impos- 
sible for it to descend more than a few inches, and 
then still be outside the loading gauge. It is also 
clear that, other things being equal, that system 
entailing the least number of wires, and, at the 
same time, giving the most security, will be the 
most advantageous, both in point of the low cost 
of construction and maintenance. Furthermore, a 
system of which the overhead wires could be inter- 
connected at will, and not have to be insulated 
from each other, must, if practicable, be the best. 


Simeuicity, Erricrency, AND Economy 1n Power 
Coxsumption OF Motor EquipMent. 

The desirability of simplicity and efficiency is 
practically self-evident ; but as regards the ques- 
tion of having a great economy in power consump- 
tion, it may be advisable to examine this point a 
little further, and to consider whether its import- 
ance is nearly as large as regards heavy railway 
work as might at first be thought. Two extreme 
cases may be considered : one being a system which 
gives a very rapid acceleration, and which necessi- 
tates a simple overhead line construction, but re- 
quires a considerable consumption of energy per 
ton-mile ; and the other, which as regards accel- 
eration is much less favourable, and which entails 
more complicated overhead work, but which is much 
more economical in power consumption. 

It may be as well to mention here that the chief 
reason for railway companies desiring to adopt 
electric traction is not so much to decrease their 
working expenses, as to increase the carrying capa- 
city of their lines and the station accommodation 
of termini, and thus to enable them to run a more 
frequent service. Indeed, in the case of the North- 
Eastern Railway Company, for instance, the cost of 
electricity, as compared to their locomotive expenses 
on their steam trains, is much greater, and yet they 
are well satisfied with the results obtained. 

In other countries, as in America, it has been 
much the same, for it is not so much economy in the 
working expenses as the great increase in receipts 
which has made electricity so generally successful. 
When we consider the proportion which the cost of 
current bears to the total cost of hauling a train, the 
reasons for this statement will be at once apparent. 
The total locomotive costs on ordinary steam rail- 
ways are generally less than one-third of the total 
costs per train-mile run ; and as regards an elec- 
trically-operated system, the cost of the electricity 
consumed with the present continuous-current 
system usually in vogue (based on an estimated 
cost of 4d. per unit) averages approximately but 
15 per cent. of the total cost of operating per train- 
mile, It would, therefore, take a considerable saving 
in energy consumption to decrease the total cost 
per train-mile by even 1 per cent. ; and in consider- 
ing any system which gave such a saving a careful 
estimate would have to be made as to whether or 
not— even on the basis of equal acceleration— 
greater capital cost, as well as greater cost of main- 
tenance and repairs, would not be involved by its 
adoption. If the average acceleration and possible 
maximum speed in one system is much larger than 
in the other, saving in power consumption would 
probably not be worth considering. 


Ease oF Extension AND ADAPTABILITY TO Run 
OVER ConTINUOUS-CURRENT LINES. 





essential that any overhead conductors should be 
fixed in such a way that it is quite impossible for | 
them to break and fall down, either on to a passing | 
train or on to the tracks. In this particular a rai!- 
way differs materially from a tramway, as, provided 
an electric trolley wire on a tramway can be got out 
of circuit the moment it falls down, but little danger 
to the public may be anticipated. With a railway | 
the case is different: a conductor on the tracks, 





Peckham Rye. The decision of this railway com- 


The necessity of these qualifications is apparent, 
particularly in London, where to such large extent 
railways interconnect with the Metropolitan Dis- 
trict Railway, the Metropolitan Railway, and their 
branches, all of which have either decided upon, or 
are using, the continuous-current system and the 
third rail. The ultimate connection of these systems 
with all the London railways will naturally make 
it of the greatest importance that, whatever method 
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CONSTRUCTED BY MESSRS. L. COISEAU AND J. COUSIN, ENGINEERS, ZEEBRUGGE. 
(For Description, see Page 659.) 
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brought about the result that, at the present 
moment, several alternating-current traction sys- 


other railways may adopt, it should be possible 
for them to operate their trains over both systems. 


ALTERNATING-CURRENT SysTEM. 

Having considered the principal points which 
must naturally be most carefully investigated in 
connection with the choice of an electric traction 
systein, we will briefly review the various alternat- 
ing-current motors which have so far been per- 
fected, and tried on a sufficiently large scale to 


the test of practical experience, on a sufficiently 
large scale to justify their adoption by railway 
| companies. 

The types of alternating-current motors success- 
| fully adopted, or used on any scale at present, may 
| be classified as follows :— 


justify a railway company seriously considering | Three-phase {Simple three-phase. 

them, and expending what must an be—|.. 7 ; anne aig Ce ee 
even vr experimental lines—a considerable amount | Single-phase 1 7 High tension 
of money. Compensated repulsion {re me meg 


Some years ago, before electric traction for heavy 
railw y work had really become essential, articles 
in the technical Press on alternating-current trac- 
tion were not infrequent, and papers on the same 


subject were read, but no practical work was car- 


Turee-Puase Morors. 


Simple Three-Phase.— The three-phase is the 
oldest alternating-current system which has been 
led T : : : used for traction purposes, having been adopted 
eb 7" he special requirements of railways, as | on tramways for the first time by Messrs. Brown 
th as the great advance made in recent years in|and Boveri at Lugano, about ten years ago. In 

© design of electrical machinery generally, have | this case electricity was generated by water-power, 











2}-IN. STEEL PLATES. 


ENGINEERS, GLASGOW. 








and the questions of economy of power consumption 


| and efficiency were of little importance as compared 
tems have not only been invented, but have stood | 


with reduction in the first cost of installation. 

The success attending the operation of this line 
prompted Messrs. Brown and Boveri to put up 
many more mountain lines in Switzerland ; and in 
this case, owing to the very severe gradients, and to 
the fact that it was generally found possible to run 
one train down a hill as the other was going up, the 
use of a three-phase current system, enabling the 


| motors to return current to the lines when brak- 


ing, was peculiarly advantageous. The success in 
this direction resulted in the equipment of the first 
three-phase railway between Burgdorf and Thun, 
which has now been running electrically for several 
years. Here again the energy is generated by 
water-power, and is transmitted not only to Thun 
and Burgdorf, but also to Berne, and is used for 
many different purposes besides traction ; also the 
line has severe gradients, enabling a considerable 
proportion of current to be returned to the line by 
descending trains; and as the distances between the 
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stations are considerable and the number of trains | 
few, acceleration is of little importance. 

In all the above cases the speed regulation of the 
three-phase motor below the maximum (synchro- 
nous) speed and the big starting torque were ob- 
tained by the insertion of resistances in the rotor 
circuit; it being one of the properties of three-phase 
motors that by putting resistances in the rotor 
comparatively large starting-torques can be ob- 
tained—at the cost, however, of heavy rheostatic 
losses. The three-phase motor running at its full 
etliciency only at a fixed speed, the losses at starting 
and up to synchronism are considerable. This is a 
drawback which has greatly militated against the 
general adoption of three-phase motors for traction 
purposes. 

The first practically to apply on any scale the 
property of the three-phase motors—which by a 
combination of a different number of motors enables 
not only more economical speed variation to be 
obtained, but also allows a considerable return of 
current tothe lines, both in running down gradients 
and during braking—were Messrs. Ganz and Co, 
This property: of three-phase motors is gone into 
by Mr. Steinmetz in his ‘‘ Practical Elements of 
Electrical Engineering,” published some years ago, 
and the arrangement is known by the term of 
‘* concatenation” or ‘‘cascade.” The principle con- 
sists in connecting the secondary of the principal 
induction motor (the primary of which is fed from 
the high-tension line) to the primary of an auxiliary 
motor, the secondary of which is in its turn either 
connected to a regulating resistance or to the 
primary of a second auxiliary motor, the secondary 
of which is in circuit with a resistance, or, if 
necessary, with the primary of a third auxiliary 
motor. 

Concatenated Three-Phase.—In the case of the 
Valtellina line, Messrs. Ganz are using single con- 
catenations (a combination of one principal and one 
secondary motor), and on the most recent locomo- 
tives which they have supplied to the railway com- 

ny there are two main and two auxiliary motors. 
The three-phase system requires, of course, at least 
two overhead conductors, which must be insulated 
one*from the other, the rails acting as a third. 
Where only simple concatenation is used, two 
economical speeds can be obtained. With double 
concatenation, by properly designing the motors, 
four economical speeds can be realised ; and by a 
larger number of auxiliary motors this number of 
speeds may be increased. This system has given 
excellent results on the Valtellina Railway, in ltaly, 
and thé energy consumptions of which we have been 
able to obtain information appear to be very satis- 
factory; but when this system is considered for 
suburban railway work, the conditions under which 
it would have to operate become totally different. 
In the Valtellina Railway the gradients are severe, 
the distances between stations considerable, and 
the acceleration is of little or no importance. The 
acceleration actually obtained is comparatively low, 
the maximum s ns § being apparently in the neigh- 
hood: of 37 miles an hour. Where such a system 
is applied to the multiple-unit’ motor-car train, it 
has the disadvantage that the breakdown of one 
primary motor will put out of service its auxiliary 
concatenated motors; and thus with a trainequipped, 
say, with two primary and four to six secondary 
motors, if one primary motor were to break down, 
the train weed: lose half its driving power. With 
trains like those used on the Lancashire and York- 
shire Railway, the breakdown of one motor would 
only cause the propelling power of the train to be 
reduced by one-eighth. 

The concatenated system of three-phase motors 





has reduced the rheostatic losses, but by no means 
obviated them entirely ; and it is essential for the 
economical use of this system to return energy ad 
the lines, to compensate for the heavy rheostatic 
losses. That this is so is clearly shown by the| 
actual results obtained on the Valtellina line ; and | 
it is quite easy to show, by calculations which are | 
too lengthy to put in this article, that not more than | 
10 to 15 per cent. can actually be put back into the 
lines after rheostatic losses have been made up. 
Hence, the only advantage which this system can 
claim over one in which it is impossible to return | 
energy to the line, is 10 per cent. less energy con- | 
sumption. As has previously been shown, in the 
case of a suburban system this would amount to a. 
very small percentage on the total cost of operation; | 
and unless the acceleration during the whole period 


of acceleration with three-phase equipment is at | 
least equal to that of any single-phase equipment, | 


the advantage of 10 per cent. in the consumption 
of energy would not be worth considering. 

The serious disadvantages involved by the return 
of energy is the fact that it decreases the available 
motor motive power, as the main motor has to be 
worked not only during the whole time of accelera- 
tion, but also during the whole time of retardation, 
and it has but very little time to cool ; and there- 
fore for equal accelerations, if energy has to be re- 
turned to the line, the rating of the motors would 
have to be considerably decreased. 


StsGte-PHase Morors. 


The Westinghouse and General Electric Com- 
pany of America, Latour in France, Finzi in Ita'y, 
and Eichberg in Germany, have for the last few 
yearsall been working on more or less similar lines 
towards perfecting a single-phase motor, so as to 
get results, as regards torque and efficiency, such as 
have been realised by continuous-current traction 
moters; in other words, to get an alternating- 
current motor as simple as possible, and to give 
the same results as those given by continuous- 
current machinery. 

The result of the experiments and investigations 
which have been made has been that practically 
two types of single-phase motors have been deve- 
loped : the one at the present manufactured by the 
Westinghouse Company, the General Electric Com- 
pany, and Messrs. Siemens-Schuckert, this type 
being what is known as the ordinary ‘‘series” 
motor. The other—the ‘‘ compensated repulsion ” 
motor--has been perfected, and is being manufac- 
tured, by the Allgemeine Elektricitits Gesellschaft, 
a very similar apparatus having recently been put 
on the market by Messrs. Lahmeyer and Co. Both 
the above types of motors only require one over- 
head conductor, the return being through the rails. 

Plain Series Motor.—The first practically to 
develop this motor were the Westinghouse Com- 
pany, who worked on the well-known principle 
of the ordinary direct-current series type of motor 
which could be operated by alternating currents, 
the principle of which, we think, was first demon- 
strated by Messrs. Ganz and Co. themselves, many 
years ago. The chief difficulty was to obtain 
proper speed regulation and sparkless running, 
and various expedients were adopted to gain these 
desired ends. Short-circuited coils round the pole- 
pieces and high resistances, which were always in 
circuit between the commutator and the armature 
winding, were at first utilised to prevent sparking, 
whilst induction regulators were adopted for speed 
regulation. At the present moment the results 
obtained with the Westinghouse motor are excel- 
lent ; and it runs at least as sparkless as any con- 
tinuous-current machine, and at nearly as high an 
efficiency. The average power-factor is also high, 
and, generally speaking, the results obtained are 
excellent, and the method of control is compara- 
tively simple. These motors have now what may 
be called forced compensation, the use of short- 
circuited coils having been abandoned, the com- 
pensation being produced by coils connected in 
series with the armature, and reversed at the 
same time that the armature is reversed. The 
high resistances between the commutator and the 
armature winding are, in the recent motors, only 
in circuit between the individual commutator sec- 
tions which are under the brushes and the corre- 
sponding armature coils, thus greatly reducing the 
chances of these resistances heating and burning 
out. The resistances are so arranged as practically 
to form a portion of the armature winding ; and 
little, if anything, is to be desired as regards the 
whole mechanical designing, as well as the elec- 
trical construction, of this motor. The induction 
regulator, which was found cumbersome and un- 
satisfactory, has been abandoned by the Westing- 
house Company, and the whole control is now a 
voltage one through the auto-transformer. The 
design of the motor has been considerably improved, 
so that a 100 horse power motor can now be 
worked with four poles, instead of a much larger 
number, as was originally thought necessary. A 
car equipped with such motors is to be seen running 
at the Westinghouse Company’s works at Man- 
chester. 

A similar type of motor is now being built by 
the General Electric Company of America, which, 
we are informed, is running satisfactorily on several 
interurban lines in America. The only road 
equipped with the series motor in Europe is the 
one which has been recently opened by Messrs. 
Siemens-Schuckert on a small mountain railway in 





Bavaria, connecting Murnrau with Ober-Ammer- 
gau, and which has been described in the technical 
press. 

Compensated Repulsion Motor.—Thisty pe of motor 
has been already described and more or less inves- 
tigated by several people, but the principal experi- 
menter has certainly been Dr. Eichberg, who has 
devoted considerable time to the perfecting of it, 
with the result that a line fitted with it has now 
been running for nearly two ycars at Spindlers- 
feld, near Berlin. This line belongs to the Berlin 
States Railway, and has recently been taken oyer 
by the Prussian Government. After the most 
careful investigation and tests it has been found 
absolutely satisfactory in every way, and a state- 
ment of this fact was made to the Upper House 
by the Minister of Railways, Mr. Budde. As a 
result of the operation of this line, the German 
Government has given an order for the equipment 
of a considerable portion of the suburban lines in 
Hamburg to the Allgemeine Elektricitits Gesell- 
schaft to be equipped on the Eichbeg system ; and 
in a few months it is expected that some sixty 
motor coaches of the heavy railway type will be 
operating trains over these lines. This firm has 
also equipped a mountain railway in the Tyrol-— 
the Stubaithal Bahn — which has been running 
several months, and which is operated by the 
Austrian Government. This line, according to the 
Austrian Government’s engineers, is giving every 
satisfaction, and more than fulfilling their expec- 
tations. Quite recently the Belgian Light Railways 
(Chemins de Fer Vicinaux) have adopted this system 
of traction on a considerable portion of their lincs 
in the Borinage. 

This motor has all the advantages of the ordinary 
series motor, and possesses the additional property 
that, with the exception of some 10 per cent., all 
the current can be conveyed direct to the motor at 
the high pressure used on the trolley lines ; whereas 
in the series motor the highest voltage considered 
practicable is in the neighbourhood of 260 volts, 
and all the current used on the series motor has to 
be passed through the transformer on the car, 
which must therefore have a capacity equal to that 
of the motors on the car. 

This motor not only has a very high power- 
factor and high efficiency, and possesses all the 
characteristics of the ordinary continuous-current 
motor, but, besides this, it possesses a property 
which is not to be found in the ordinary serics 
motor, and that is, that by adding a few conncc- 
tions to the controller it can be made to return 
energy to the line, and it can return an amount 
which is not much inferior to that returned by 
three-phase motors on the concatenated system. 
In other words, as regards the question of return- 
ing energy to the line, there is very little to choose 
beween the single-phase and the three-phase motor, 
if, on mature consideration, it should be decided 
that recuperation of energy is a real advantage in 
connection with a suburban surface with practically 
no gradients. 

In connection with recupcration it must also be 
remembered that, besides the disadvantages already 
mentioned, unless the driver operates his controller 
exactly at the proper moment, the energy returned to 
the line will be very small. A system very similar to 
the one described has been introduced by Lahmeyer ; 
although we are not aware that any car equipped 
with this motor is running at the present time. 

We have been fortunate in having been able to 
obtain some figures as regards the power con- 
sumption on the Spindlersfeld Jine—a practically 
level stretch of line on which a regular train ser- 
vice is being operated ; these figures are interest- 
ing, if they are compared to some published in 
U klettricista in November last, by Messrs. Donati 
and Novi. 

Very elaborate experiments have been carried 
cut on the Valtellina line ; but those of most in- 
terest at present were, we gather, carried out on 4 
level piece of line, with trains hauled both )y 
electric locomotives and by motor-cars. The sur- 
prising result has been that for that line, with 
maximum speed of a little over 37 miles an hour, 
the train hauled by electric locomotive consumed 
50 watt-hours per ton-mile (the train consistivg of 
one electric locomotive trailing four to five ¢:r- 
riages, each weighing 15 tons, or a total trai 
weight, including locomotive, of 114 to 124 tons); 
whereas a motor-car required nearly 77 watt-hours 
per ton-mile; this including starting energy a" 
energy returned to the line. 

We are sorry we are not able to give the aver"g 
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acceleration during the whole period of acceleration | aid of a small American dictionary, and appeared 
for these tests; but considering the service on the|to be about 700 ft. The calculations, especially 


Valtellina line, and the evidence given in the Metro- 
politan District Railway arbitration, of which full 
details were given in these columns at the time, the 
average acceleration during the whole period of 
acceleration would appear to be considerably below 
1 foot per second per second. On the Spindlers- 
feld line, on the other hand, the acceleration, 
although not great, is certainly higher; but even 
putting aside the question of acceleration, the re- 
sults on the Spindlersfeld line compare more than 
favourably with the Valtellina line experiments, 
when we consider that, although all the trains 
at Spindlersfeld are motor-car trains, generally 
consisting of two motor-cars per train, as well as 
several carriages, the watt-hours consumption in that 
case has been given to us as 56 watt-hours per ton- 
mile. In this case there is no recuperation of energy, 
although with the Eichberg system, energy could, if 
desired, be returned to the line, which would bring 
the consumption in the case of the Spindlersfeld 
line to about 514 watt-hours per ton-mile. 

Low-Pressure Compensated Repulsion Motor.—As 
regards this motor, it is in principle exactly the 
same as the previous motor, except that all the 
energy is brought down to a low pressure in a 
transformer on the car, which must, therefore, 
have a capacity equal to that of the transformer 
used on the ordinary series motor. 

Summary.—The problem presenting itself for 
solution to any railway company wishing to elec- 
trify its lines at the present moment is chiefly 
connected with the selection of that motor, or of 
that system of motors, which gives the highest 
average rate of acceleration during the whole period 
of acceleration, the highest average efficiency, the 
highest power-factor on the average for the whole 
train service ; and which, at the same time, presents 
the least complication as regards contro], and re- 
quires the simplest overhead construction. 





THE IRON AND STEEL INSTITUTE. 
(Concluded from page 633.) 
Dry-Arr Buast. 

THe next paper taken on the 12th inst. was a 
contribution by Mr. James Gayley, of New York, 
che title being ‘‘ The Application of Dry-Air Blast.” 
This was a supplementary paper to that read at the 
American meeting of the Institute held last autumn. 
This paper we print in full on page 688 of our pre- 
sent issue. 

The discussion was opened by Professor H. 
Bauerman, who said that the present contribution 
by Mr. Gayley confirmed what the author said on 
the subject before. He did not think there was 
very much room for discussion, as he should say 
that, on the whole, the principle was decidedly 
a correct one. There had been an immense amount 
of correspondence on the subject in both English 
and foreign journals since the first paper came out, 
and different views had been expressed. The 
general principle that the author had contended 
for was that irregularity in working was removed, 
rather than that there was an absolute gain in re- 
moving moisture. He considered that a good deal of 
the newspaper correspondence on the matter was 
not to the point. The principle was, that by taking 
the water out of the blast there was removed a very 
potent source of cooling in the hearth; that 
was to say, at the point where it was absolutely 
imperative that the highest temperature should be 
maintained. All the final work that had been done 
depended upon the heat maintained at the hearth. 
The small quantity of water decomposed, and the 
oxygen used in oxidising carbon formed a very 
inportant source of refrigeration. It was_unfor- 
tunate that in all his papers Mr. Gayley had 
omitted a very important factor—that was, the local 
atmospheric pressure. It was stated that there 
Were so many grains of water in a cubic foot of 
air, but no information was given as to what the 
cubic foot of air weighed. This could not be deter- 
mined, as the pressure was not stated, and the 
veight per volume was therefore unknown; it might 

possible to arrive at some conclusion, but it was 
very difficult to do so. He had searched in the 
library of the Institute, assisted by the entire staff, 
tor a whole afternoon, in an effort to find out what 
was the height of Pittsburg above sea-level. There 
was nothing whatever said about it in the ‘‘ Encyclo- 
pedia Britannica,” a matter one would scarcely 
believe. It was at last found, incidentally, by the 
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those alluded to by Dr. Weis Kopf, referred to 
the weight of air at sea-level. For instance, the 
highest point—the dampest—that Mr. Gayley gave 
in his original paper represented, at the sea-level, 
a humidity of about 80 per cent. At the level 
of Pittsburg, however, supposing the barometer 
to follow the ordinary law, it would be about 
20 millimetres lower than it would be at sea- 
level ; that would represent between 83 per cent. 
and 84 per cent. of humidity. A great deal of 
arithmetic had been expended on this question, 
but the figures were not always right, for want 
of sufficient data. It would be possible, how- 
ever, to get sume idea by assuming an arbitrary 
quantity, which the speaker proceeded to do, at 
considerable length, by the aid of the blackboard. 
The speaker next referred to a suggestion which 
had been made, that instead of using power to work 
the cooling-machine, the fuel that would be required 
should be applied to forcing air through chloride of 
calcium, and dry it in that way. The process had 
been worked out with the use of an iron vessel at 
the side of a Cowper stove, this vessel being filled 
with chloride of calcium. There was another 
method—namely, putting chloride of calcium in the 
blast. He thought the remarks of Professor 
Campbell, of Michigan, valuable. The Professor 
had stated that in the summer months, although 
the dew-point was very high, the fluctuations were 
usually confined to rather narrow limits, arid the 
furnace would not carry as heavy an ore burden as 
during the colder months, but the work of the fur- 
nace was apt to be more regular than during the 
winter months. That, Professor Bauerman said, 
was much what had happened in Mr, Gayley’s case. 
In his first paper Mr. Gayley had shown that so long 
as there was moist air the furnace made less, but its 
consumption was more regular day by day; at the 
commencement of the experiments with dry air 
the consumption ranged rather widely, although 
that, the speaker said, might have been due to 
experimenting. For instance, on August 28, when 
the maximum production was 516 tons, 13 cwt. of 
coal only per ton of iron were consumed ; that was 
about as near as anyone had gone towards making 
iron without fuel. As on the next day the consump- 
tion rose to 17 cwt. or 18 cwt., it was evident that 
they were working on the stored heat in the furnace 
—a somewhatcommon experience with heavy driving 
and very hot blast. It had been estimated that about 
1 per cent. of water would neutralise the effect of 
about 100 deg. Cent. in the temperature of the blast, 
and the speaker considered that the estimate was a 
fair one ; it would be about equivalent to the irregu- 
larities introduced by varying the stove heat. On 
the whole, Professor Bauerman concluded that the 
method described in the paper was one of great 
value, but the details given could only be applied 
to one particular place, unless the relation between 
the weight of air and the weight of water were 
determined. 

Mr. Walter Crooke said that blast-furnace 
operators owed a great deal to the author of the 
paper for showing what he had done during the 
ast fifteen or twenty years. In 1890 the author 
had shown what could be done in the way of rapid 
driving, and now he had indicated what was possible 
by the use of dry blast. The speaker had prepared 
a diagram based on data obtained from two blast- 
furnaces over a period of two years, which led him 
to believe that Mr. Gayley’s figures were no more 
than might have been anticipated. In this diagram 
the moisture varied from a winter maximum of 
3.5 grains percubic foot to a summer maximum of 5.5. 
The coke consumption was also shown, and taking 
the standard consumption at 100, the variation was 
from 97 in the winter to 103 in the summer. In 
considering the output, 100 was again taken as the 
standard, and, when plotted out for the year, this 
output varied between 102 in the winter and 95 in 
the summer. Many of those who criticised the dry- 
blast question in this country did not know how 
much air was put into each furnace on account of 
the arrangement of plant; as a result they were 
not able to keep the records necessary to show the 
variation between winter and summer with a rapid 
driving furnace. 

Mr. W. Hawdon called attention to the figures 
in the first table in the author’s paper, in which it 
was stated that the average moisture in the atmo- 
sphere during the month of November was 1.99, 
and in the dry blast 1.02. In another table the 
consumption of coke was given. The moisture in 





the atmosphere averaged 1.18 (this was for the 
month of February), and this was about the same 
as the moisture in the dry air in the first table ; 
but the coke consumption remained the same. In 
another table (Table V., page 689) the moisture 
in the atmosphere went back to about the same 
as Table I. (see page 688); and still the coke 
consumption remained about the same. These 
figures showed that the saving in fuel which Mr. 
Gayley claimed was not due so much to taking 
out the moisture from the air as to keeping the 
humidity constant throughout the blowing. Ex- 
perience showed that if the blast were allowed to 
vary, such a good result was not obtained as if the 
temperature were kept equal throughout. 

Mr. T. C. Hutchinson criticised the figures given 
by Professor Bauerman, pointing out that the 
details contained in the author’s paper referred to 
two furnaces. Mr. Hawdon had regarded the 
advantage obtained as being due more to the 
regularity of the working of the furnace than to 
absorption of moisture; but the speaker would 
like to know how the regulation of the furnace 
could be effected except by taking the moisture out 
of the air. He had kept careful records for some 
years of the working of blast-furnaces, and the 
effect of moisture thereon, and he had found that 
not only was the coke consumption reduced in the 
winter months, as compared with the summer 
months, but it was largely affected by the dryness 
or moisture of the atmosphere. Last summer was 
remarkably dry, no rain falling, and the coke con- 
sumption went down proportionately. The early 
part of February was also very dry, and the coke 
consumption again went down. As soon, however, 
as rain commenced, the coke consumption went up. 

Mr. Hawdon here remarked that he did not 
intend fora moment to detract from the value of 
Mr. Gayley’s work, but simply wished to point out 
that most of those who had written on the subject 
laid stress on the moisture in the atmosphere, whilst 
Mr. Gayley’s claim was for regularity of working. 

Mr. F. W. Harbord wished to call attention to 
one point that had not been strongly emphasised— 
that was, the amount of heat carried away in the 
gases when using moist air as compared with dry 
air. In his first paper Mr. Gayley had given the 
difference of temperature as between issuing gases 
and the blast-furnace as 160 deg. When the large 
volume of air being blown in was taken into con- 
sideration, and the immense volume of gas which 
came off at 160 deg. less, the large amount of 
saving would be appreciated. The real saving, as 
had been pointed out more than once, was due to 
the regularity of working of the furnace; and 
this, in itself, was due to the removal of moisture. 
The heat that would be required to dissociate 
something like two tons of water at the tuyere level 
every 24 hours was saved. The important point 
was that a lower temperature was obtained in the 
top part of the furnace, where it was needed in 
order that the carbonic acid would not burn away 
the coke to CO, while the more intense heat was 
lower down in the furnace. This was the great 
achievement of Mr. Gayley, that he had distri- 
buted the heat in an advantageous manner. 

Mr. Greville T. Jones, of the Clarence Iron 
Works, asked if the author of the paper could 
explain the following figures. In his New York 
paper he showed that the moist air contained 
5.66 grains of water per cubic foot, and the dry air 
contained 1? grains per cubic foot, showing a 
reduction of 3.91 grains omy cubic foot. In the 
paper at present before the meeting the ovens 
grains of water in the atmosphere varied from 1. 
to 2.25 per cubic foot. He would like to know 
whether the saving in the author’s first figures 
represented 4001b., and also whether the saving 
according to the figure in the present paper was 
going to represent 400 lb. If that were so, and 
800 lb. were going to be saved, and he started 
with an atmosphere having 5.66 grains of water 
and dried it to 0.97, it would seem that the com- 

risons that were made were not what they should 

c. Moreover, the author had said that the average 
temperature of the furnace at normal blast was 
850 deg. When in America in 1903, blast-furnace 
attendants had informed him that the average tem- 
perature was about 1000 deg. to 1100 deg. It was 
not fair, therefore, that the author should take the 
difference between 850 deg. and 1100 deg. into 
account, and in the speaker’s opinion the saving 
would not be as great if the author started his blast 
at 1000 deg. or 1100 deg. 

Mr. Thwaite said that he would confirm Mr. 
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in order to emphasise the great desirability of 
eliminating moisture from the air for blast-furnace 
purposes. The speaker had seen the furnace in 
operation, just outside Pittsburg, when the Insti- 
tute visited America in October last. He took 
careful note of everything that went on, and was 
very much pleased at all that hesaw. The whole 
plant and apparatus was designed with the greatest 
care, and worked with the greatest efficiency ; the 
quality of the iron was very good. He was told 
of the enormous benefits that were obtained 
from the application of the dry-air system ; there 
was about 20 per cent. saving in coke, and 
about 25 per cent. increase of output. Some of 
those present on the occasion of this visit were 
inclined to take a doubting view of the process ; 
they had thought that, with more extended trials, 
the results which had been obtained would not 
be continued ; but the paper before the meeting 
showed that the results co been continued. Mr. 
Gayley was the blast-furnace.manager of the 
Edgar Thompson works, and knew what he was 
talking about as well as se one ; and the speaker 
was quite sure that he would not make statements 
that were not true. He had sent the speaker a 
cable message to the effect that in the working of 
the Isabella furnace for nine days of May the dry 
blast had shown an increase of 70 tons daily make 
as compared to ordinary blast, with 400 tons less 
coke. The product was Bessemer iron, and the ore 
mixture was the same for both furnaces. These 
were really wonderful figures. The saving referred 
tu in the cable message showed, for one furnace, a 
gain of 25,000 tons of iron per year, while the saving 
in coke would be 30,000 tons. 

Mr. A. K. Rees, of Cardiff, said that he had 
had a good deal of experience of blast-furnaces in 
the United States, where the difference in working 
was much more marked, owing to the greater 
variation in temperature, the summers being hotter 
and the winters colder. Blast-furnaces did better 
work in winter than in summer, but there were 
irregularities in the winter as well as in the 
summer. Some critics seemed to side with Mr. 
Gayley in regard to the regularity of the working, 
but not as to the saving; credit might, however, be 
given to him for both. Doubts had arisen in the 
minds of a good many people as to why the saving 
took place ; the crucial point, however, was whether 
there was a saving or not. A theoretical explana- 
tion of the facts might be arrived at as more 
experience was gained of what took place in the 
furnace, present knowledge on this subject being 
very vague. 

Mr. C. Wilcox, of Harborne, said that the time 
for the theoretical consideration of how Mr. Gayley 
obtained his results had passed. Unless we were 
prepared to cast aside all the methods of reasoning 
upon which science was based, it must be admitted 
that by desiccation of the blast a reduction was 
made in the consumption of coke. The latest in- 
formation given by Mr. Gayley not only showed 
that the saving in coke was due to the removal of 
the moisture from the blast, but also that the 
saving was not proportional to the water removed ; 
that was to say, supposing Mr. Gayley, when he 
changed his furnace from the dry blast to the 
natural air, took air from the outside atmosphere, 
and not from the engine-room ; in the latter case 
the moisture going into the furnace would not 
be correctly stated. The figures showed -that 
there was no proportion of coke saved to amount 
of water removed. He could not see the neces- 
sity for inquiring into the barometric pressure 
at Pittsburg, as had been done by Professor Bauer- 
man. Mr. Gayley had assumed that the air con- 
tained so many grains of water per cubic foot, and 
had given the number of cubic feet going into the 
furnace, both with humid blast and dry blast; the 
necessary calculations could therefore be made. 
The author had also given analyses of the gases with 
normal and dry blast, and from these it was quite 
a to calculate to what the saving was due. 

n the speaker's opinion the investigation was per- 
fectly correct. The action of small quantities of 
water was not an unknown thing in chemical 
phenomena. There was a very similar action in 
explosives. Explosive bodies, like those of cellulose 
and smokeless powders, when they decomposed, 
gave rise to similar gases to those which were found 
to leave the blast-furnace, and the amount of power 
to be obtained from these explosives depended upon 
the ratio of carbonic oxide to carbonic acid ; that 
was to say, the more completely the carbon was 
oxidised, the more power was obtained. This ratio 





was found to vary according to the temperature. 
The speaker then proceeded to give some illustra- 
tions of this principle. 

Mr. A. Sahlin had also seen the working of the 
Isabella furnaces, and had done his best to in- 
vestigate the figures ; so far as he had been able to 
learn, his conclusion was that they were in corres- 
pondence with the paper. The great secret of 
all successful blast-furnace working was regu- 
larity ; regularity produced the best economy, and 
Mr. Gayley’s success was attributable to regular 
working. 

Mr. Rees asked permission to add that he did 
not wish to imply that scientific work was not of 
value. Discussions were exceedingly interesting, 
and doubtless it would be satisfactory to arrive at an 
explanation of the facts. He had merely wished to 
emphasise the practical side of the question, which 
he regarded as very important. 

The President at this point asked Mr. Talbot if 
he would reply for the author, the latter not being 
present. 

Mr. B. Talbot, in response, said that the paper 
had had a very good reception. Mr. Gayley had 
asked him if he would look after it, as he, the author, 
was not able to be present. He would have been 
very much gratified, had he been present, to hear 
the kind expressions that had been uttered about 
the paper. It would appear that some critics were 
embarrassed as to whether it was 2 cwt. or 4 cwt. 
of coke that was saved ; assuming, however, that it 
was 2 cwt. and not 4 cwt., there was the advantage 
of regularity in working. Working with dry blast 
was going to be a very great factor in the produc- 
tion of iron for steel manufacture, because the 
regularity of the silicon and the sulphur would be 
increased, and therefore a metal would be obtained 
which could be more cheaply made into steel. 

“Mr. W. Whitwell said that he had spent some 
hours in watching the working of Mr. Gayley’s 
furnace, and the impression left on his mind was 
that there was no doubt as to the success of the 
iron-making in that furnace. The results might 
be regarded as astounding, and were better than 
anything he had seen in the course of upwards 
of forty years’ experience of blast-furnace work. 
That was largely owing to the condition of the 
material and to systematic charging. He could 
only say that he believed absolutely in Mr. Gayley’s 
figures, and he had confidence in all that had been 
told him in America. 

The President, in summing up the discussion, 
said that he was sure he might convey the thanks 
of the meeting to Mr. Gayley for his valuable con- 
tribution. The fact that the author had sent the 
paper over to England was a proof of the inter- 
national position of the Iron and Steel Institute. 
It would be interesting if Mr. Gayley would try 
the effect of his process in Bessemer practice, as 
some very important improvements might in that 
way be discovered. It was well known that 
moisture in the air was most detrimental to the 
Bessemer process. He proposed a hearty vote of 
thanks to the author, and this was carried with 
acclamation. 


CLEANING OF Buast-FurNAce Gas. 


A paper by Mr. Axel Sahlin, of London, on 
‘*The Cleaning of Blast-Furnace Gas,” was next 
read in abstract by the author. This paper we 
shall print in full in an early issue. 

The only speaker in the discussion was Mr. 
James Riley, who regretted that the paper had not 
been read in full. He would call attention to one 
or two points. Some years ago he had installed a 
gas-engine using blast-furnace gas. He was at first 
of rea that cleaning would not be required, but 
further experience proved that this was necessary, 
and he had employed Mr. Thwaite to devise an 
apparatus for the purpose. He had made trials 
with clean gases and with the gases uncleaned, and 
in the latter case it was found that particles of tar 
affected the valves. He felt that at this late day 
it was not necessary to enforce the fact that the 
cleansing of gases used in gas-engines was impor- 
tant, and Mr. Sahlin had done good service in in- 
sisting upon the cleansing of the whole of the 
gases. It surprised him, however, that Mr. Sahlin 
did not appear to be acquainted with all that had 
been done in the past, and the devices that had 
been employed for cleansing gases. 

Mr. Sahlin replied briefly, saying that he did not 
claim, by his paper, to have pointed to anything 
new, and he had not laid stress upon any particular 
machine, 





His object was merely to induce those! 


who had charge of blast-furnaces to introduce the 
cleaning of gases. 


OrHer Papers. 


The remaining papers on the list were taken as 
read. They were as follow :—‘‘On Experiments 
on the Fusibility of Blast-Furnace Slags,” by Dr. 
O. Boudouard ; ‘On the Failure of an Iron Pilate 
from Fatigue,” by Mr. S. A. Houghton, of London : 
‘On Accidents Due to the Asphyxiation of Blast- 
Furnace Workmen,” by Mr. B. H. Thwaite ; and 
**On the Behaviour of Sulphur in Coke in the 
Blast-Furnace,” by Professor F. Wust and Mr. P, 
Wolff. Also a number of reports of research 
work carried out during the past year were sub- 
mitted; but not read ; the authors being :—Mr. C. 
O. Bannister, of London; Mr. J. Dixon Brunton, 
of Musselburgh; Mr. H. C. H. Carpenter, of 
Teddington; Mr. J. C. Gardiner, of Oldbury ; 
Messrs. G. Dillner and A. F. Enstrém, of Stock- 
holm ; Messrs. E. G. LL. Roberts and E. A. Raight, 
of London; Mr. Frank Rogers, of Cambridge; 
and Mr. Walter Rosenhain, of Birmingham ; these 
gentlemen being Andrew Carnegie research scholars. 

ConcLupiInG PROCEEDINGS. 

The meeting was brought to a close by a vote of 
thanks to the Institution of Civil Engineers for 
the use of the theatre, proposed by the President 
and seconded by Mr. Tannett Walker. A vote of 
thanks to the President for his conduct in the 
chair was proposed by Mr. A. P. Head and seconded 
by Sir John Alleyne. 


Cotp-A1iR EXPERIMENTS AT THE RoyaL 
INSTITUTION. 


On the afternoon of Friday, the 12th inst., a few 
of the members of the Institute most interested in 
the subject met together in Sir James Dewar’s 
laboratory at the Royal Institution to see some 
specimens of alloys broken in the testing-machine 
when under the influence of cold air, to further 
illustrate the President’s paper on this subject. 

A test-piece of Swedish charcoal iron, of 99.9 per 
cent. purity, was broken at the ordinary tempera- 
ture at 21 tons maximum stress, the elongation 
being 23 per cent. The same material was then 
broken at the liquid-air temperature, the maximum 
stress being 44 tons, there being no elongation. 
Another specimen, that known as ‘‘ 1414 B,” con- 
taining carbon, 1.18 ; manganeso, 6.05 ; and nickel, 
24.3; broke, at the liquid-air temperature, with 
84 tons maximum stress, and 67 per cent. elonya- 
tion. Some experiments were also shown by Sir 
James Dewar to illustrate the cause of sparking 
from steel when ground by an emery wheel. The 
wheel was placed in an exhausted bell glass, so 
arranged that the steel could be brought into contact 
with, or removed from, the wheel without the 
vacuum being impaired. With air present in the bell 
glass the steel sparked freely, but when the air was 
removed no sparks were given off. The experiment 
went to show that it was the presence of oxygen, 
causing combustion, that produced the sparks. 
Iron would not spark in a vacuum, as there was 
nothing present to start the combustion. 

At the conclusion of the experiments Mr. Had- 
field referred to the great value of the work done 
by Sir James Dewar, which had enabled him to 
carry out the experiments described in his paper, 
the success of which was largely owing to Sir James 
Dewar’s work. Sir James Dewar, however, on his 
part, disclaimed any credit for what had been done, 
saying that the whole of the work was due to Mr. 
Hadfield. 

THe ANNUAL DINNER. 

On the evening of Friday, the 12th inst., the 
annual dinner of the Institute was held at the 
Hotel Cecil, Mr. Hadfield, the President, occupy- 
ing the chair. Amongst those present were the 
Baron de Bildt (the Swedish Minister), the Duke 
of Norfolk, the Past-President, Mr. Andrew Car- 
negie, Sir William White, Major-General O'Calla- 
ghan, Mr. E. Windsor Richards, Mr. W illiaia 
Whitwell, the Master Cutler and the Mayor of 
Sheffield, Captain Jellicoe, R.N., Mr. Maurice 
Fitzmaurice, Sir W. Lloyd Wise, Major 0. ¢. 
Woolley Dodd, Dr. Elgar, and Mr. Bennett H. 
Brough, the Secretary. . 

After dinner Mr. Carnegie presented the gold 
medal of the Institute to Dr. H. C. Carpenter for 
his research report, and two special silver meda!s 
to Mr. Gunna Dillner and Mr. A. F. Enstro. 
In making the presentation Mr. Carnegie remarke( 
that Dr. Carpenter was the great grandson «1 
Henry Cort, to whom all interested in the iron 
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and steel industry were so deeply indebted. In! 


presenting the silver medals to the Swedish 
recipients, he observed that in the history of steel 
Sweden was really the classic home of iron. The 
Iron and Steel Institute had more members per 
capita from Sweden than from any other of the 
nineteen countries which contributed to its member- 
ship ; more came from Sweden than from England, 
or even from Scotland. 

Baron de Bildt, replying to the toast of ‘* The 
Guests,” proposed by Mr. Carnegie, said that Great 
Britain was one of the best customers for Swedish 
iron and steel. Sweden sent a great deal of ore to 
this country, and England, in return, sent to 
Sweden a large amount of rails and other manufac- 
tured articles. He wished he could say that Great 
Britain ‘‘ dumped ” those articles into his country, 
but statistics showed that that was not the case 
for it appeared that a very fair price was paid for 
them. 

The Duke of Norfolk afterwards proposed the 
toast of the *‘ Iron and Steel Institute,” to which 
the President briefly replied. 

Colonel Herbert Hughes, of Sheffield, chairman 
of the Reception Committee for the coming autumn 
meeting, also briefly addressed those present, stat- 
ing that he could promise the Institute a hearty 
welcome to Sheftield. 








2}-IN. PLATE SHEARS FOR THE STEEL 
COMPANY OF SCOTLAND. 

WE illustrate on page 663 an exceptionally large 
and powerful plate-shearing machine, constructed by 
Messrs. Crow, Harvey, and Co., of Sussex-street, 
Glasgow, for the Steel Company of Scotland, who 
intend to use it for shearing plates of 36-ton steel, 2} in. 
thick, and up to 11 ft. in width. The machinery is 
almost wholly built of steel ; the frames, side-frames, 
bottom cross-girder, the apron, and the gear-wheels 
being mild-steel castings, cast iron being used only 
for portions subject to less severe strains. The forgings 
are of Siemens steel, the heaviest being the main 
eccentric shaft, which is made in three portions, so 
that it can at need be removed without disturbing the 
main framing of the machine. The gap of the machine 
measures 36 in., and the width between chocks is 
11 ft. 6 in., thus giving ample room for the admission 
of an 11-ft. plate. A twin-cylinder reversing steam- 
engine, having cylinders 28 in. in diameter with a 30 in. 
stroke, is used to drive the machine, a safety arrange- 
ment being fitted so that the cutting stroke cannot be 
made with the engines reversed. Two speed changes 
are provided of eight and twelve cuts per minute 
respectively. 

Hydraulic rams are used for changing the gears, and, 
as will be seen from our illustration, three hydraulic 
holding-down rams are also provided to fix the plate 
whilst it is being cut. By means of suitable auto- 
matic gear the steam is shut off at the end of each 
cycle, the machine coming to rest with the apron full 
up. All hand levers are mounted in a single quadrant 
frame at the side of the machine, as shown in our 
illustration, so that it is readily controlled by one 
man. Before shipping to the works of the Steel Com- 
pany of Scotland, the machine was successfully tested 
at the builders’ works up to its full capacity. 


STEAM BOILERS AT THE LIEGE 
EXHIBITION. 

Messrs. Vve. L. pe NakEyER AND Co., of Wille- 
broeck, near Brussels, exhibit at Li¢ge two Lancashire 
Galloway and three water-tube boilers, the latter 
with feed-water heaters and steam superheaters. 
These are under the boiler-shed and contribute to the 
supply of steam required for driving the engines in 
the Machinery Hall. A fourth water-tube boiler is 
shown by the same firm in proximity to the Cockerill 
display. This is not working, and can be inspected 
by visitors; it is not fitted with a feed-heater. One 
of the de Naeyer water-tube boilers exhibited is illus- 
trated in Figs. 1 to 4, page 666. The principal dimen- 
sions are the following :— 





Heating surface ... 
Grate area ... oe 
Working pressure 
Pest ; 


260 sq. m. (2800 sq. ft.) 
... _ 3.73 eq. m. (40 sq. ft.) 
... 10 atm. (147 Ib. per sq. in.) 


11.428 cu b. m. (403 cub. ft.) 


Water capacity 


Steam a ue is ee, a ee “ee 
lleight of furnace 1 m. (3 ft. 3% in.) 
Lepth of bis 2,, (6 ft. G}4 in.) 
Width .. 1,865 m. (6 ft. 14 in.) 


Length of boiler tubes ... 


5 m. (16 ft. 413 in.) 
Inside diameter of boiler ,' 7 


tubes... iho “S 92 mm. (33 in.) 
Outside diameter of boiler 

tubes... is ne 100 mm. (3} in.) 
Length of drum ... 6.2 m. (20 ft. 4 in.) 


Diameter of drum 


—s he 1.2 ,, (3 ft. 11} in.) 
Diameter of steam dome 


650 mm, (25,5 in.) 








Height of steam dome ... 700 mm. (27;% in.) 

Thickness of plates—drum 14 ,, (0.55 in.) 
” ” steam 

come... ie oa 12 ,, (0.47 in.) 


The boiler consists of twelve vertical tubular sec- 
tions of eight tubes each, in a straight line. The 
headers are of wrought steel; the front headers are 
connected at top with the steam space of the drum, 
and the rear ones communicate at their lower end 
with the water space. The tube sets are divided 
by bafile-plates into three compartments, as shown 
in Fig. 1. The feed-water enters the drum in front, 
whence it flows to the rear headers through two 
pipes, 190 millimetres (7.48 in.) inside diameter (Figs. 
land 2). The lower tubes, which are more directly 
in contact with the flames at their front part, and 
evaporate more water than those above them, are thus 
the first to be fed. The tubes are expanded in the 
headers ; the hand-holes are closed by conical hand- 
hole plugs. The steam superheater, when it is applied, 
is located above the boiler-tubes. It consists of & 
number of coils made of weldless steel tubes, 40 milli- 
metres (1,°; in.) in diameter. The independent feed- 
water heater (Fig. 5) is located between the boiler 
and the chimney, and is heated by the waste gases. 
It consists of 120 cast-iron tubes, 2.4 metres (7 ft. 
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10,7; in.) in length, 120 millimetres (4.7 in.) outside 
diameter, and 10 millimetres (0.39 in.) thick, connected 
together with the boiler drum, as shown in Figs. 
1 and 2. 

In two recent tests made with ade Naeyer water- 
tube boiler, fitted with steam superheater and feed- 
water heater, by the Belgian Boiler-Testing Associa- 
tion, using slack coal, the calorific value of which was 
14,500 British thermal units per pound, the volatile 
matter ranging from 14.40 to 15.65 per cent., the 
total efficiency of the boiler installation was found to 
be 80.8 per cent. the first day of the test and 76.4 
per cent. the second day. Of this total efficiency, 
the boiler proper contributed 73 to 77 per cent.; the 
superheater, 19 to 14 per cent. ; and the feed-water 
heater, 9 to 8 per cent. The production of steam, 
with a total heat of 1170 British thermal units, was 
10.59 lb. and 9.945 lb. per pound of coal. 

The two Galloway boilers, which Messrs. de Naeyer 
also have under steam at Liége, have each two corru- 
gated furnaces and twenty-four Galloway tubes. Their 
principal dimensions are the following :— 


... 24.364 cub. m. (859 cub. ft.) 
on SD” os 406 i 
. 11.600 m. (38 ft. 0}4 in.) 
2.400 ,, (7 ft. 10/5 in.) 
800 mm. (314 in.) 


Water capacity 
Steam = in 
Length of barrel ... 
Diameter thea ; 
a steam dome ... 


Height ” ” ” (23; ” ) 
Heating surface ... . 120 sq. m. (1292 sq. ft.) 
Grate area ... re --. 396 2 


Working pressure ree » atm. (147 lb. p. sq. in.) 


es) ” ee ” ” =| © 
Thickness of plates—barrel 19 mm, (.74 in.) 


9 steam 
dome ene — ies Ma. (8s) 
Thickness of Galloway 
13 ,, (.47 » ) 


tubes a cee a 
Thickness of plates—fur- 
nace ~ we .. 18mm, and 12 mm. 


(.70 in. and .47 in.) 


The plates used in the construction of both the 
multitubular and Galloway boilers are of Siemens- 
Martin steel to the Belgian specification, the prin- 
cipal conditions of which are the following :— 


Breaking strain, not below 36 kilogrammes, and not 
above 40 kilogrammes per square millimetre (22.86 
and 25.40 tons per square inch). 

Elongation to be at least 26 per cent. 





The breaking strain, in kilogrammes, added to the 
figure for elongation, to give a total of at least 64. 
A test-piece, heated to cherry-red and quenched in 

water, to give an elongation of 15 per cent. on 
breaking. 
Test-pieces to bend double without showing cracks. 


The Galloway and the multitubular boiler each 
weigh about 35 tons. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 9. 

Tue latest large order for steel rails was for 35,000 
tons placed by the Pennsylvania Railroad Company, 
making a total tonnage of 135,000 tons placed this year 
by thatcompany. This order will be divided up among 
the Carnegie mills, the Cambrian mills, and the Penn- 
sylvania steel mills at Steelton, Pa. A number of 
other smaller orders have been placed, including orders 
for Cuba and Mexico, and an order aggregating 12,000 
tons for South America and South Africa. There is a 
downward tendency in bar iron, due to the fact that 
scrap iron has broken. ‘A further weakening tendency 
is — as soon as the car-builders decide to place 
orders for supplies during the remainder of the year. 
The Erie Railroad Company have ordered fifty consoli- 
dation engines ; the North-Western Railroad Company, 
35; and some twenty other roads have within a week 
ordered from three to ten engines each. Improvements 
in steel-mill capacity is also progressing. The feeling 
is gaining ground each month that steel-making capa- 
city is at present unequal to the incoming requirements, 
and that an enlargement is inevitable, as well as an 
enlargement of blast-furnace capacity, for which pre- 
parations are being made on a large scale. 

May 16. 

Bridge-building requirements have been pouring in 
during the past ten days at the rate of about 2000 tons 
per day. The projected bridge at New York calls for 
55,000 tons of steel of all kinds. The Pennsylvania ter- 
minal station will call for 21,000 tons, to say nothing of 
about as much more for the New York Central Station. 
Last week the Boston and Maine Railway Company 
closed for 12,000 tons of steel rails, a Cuban road 
ordered 15,000 tons, and several other roads also 
ordered liberally, making the total steel-rail orders 
for last week 70,000 tons, with negotiations pendin 
for 20,000 tons additional. The United States Stee 
Corporation is filling a rush order for 32,000 boxes of 
tin-plate, amounting to 3200 tons, for the Japanese 
War Department. 

The high price of steel billets is bringing about a 
combination of the independent steel sheet and tin- 
e manufacturers, which is the third attempt of the 

ind. The new combination will control 250 mills, 
not under the control of the great corporation. The 
supply of billets is barely equal to the demand, and 
prices have moved up steadily, and as high as 27 dols. 
to 28 dols. per ton is being paid, while the official 
price is 21 dols. These two corporations will have 
absolute control of the sheet and tin-plate trade of 
the United States. The two concerns will probably 
agree upon prices, which will be advanced. The great 
steel corporation has ninety-one furnaces in blast, 
many of them producing 800 tons a day. The follow- 
ing prices prevail for basic and Bessemer at furnace :— 
15.50 dols. for basic and Bessemer; 14.75 dols. for 

rey forge; merchant steel, 14 cents per pound. The 
Vabash Railroad is about placing a very heavy order 
for steel rails, which will be made at Pittsburg mills. 
There is a talk of erecting two additional billet mills 
in the South, and machinery is now being contracted 
for with which to equip them. 

Railroad extensions and improvements are also in 
progress. The St. Paul road is to be extended from 
South Dakota to the Pacific Coast, which practically 
will establish a new continental line. The terminal 
work on the Pennsylvania Railroad at New York is 
being hurried forward. The Pennsylvania Railroad 
Company has planned to build a railroad yard near 
Trenton, N.J., which will cover 400 acres, and which 
will necessitate an outlay of 1,000,000 dols. 

The production of cual in the United States last 
year amounted to 351,196,953 short.tons, having a 
total value at the mines of 445,643,528 dols.; the pro- 
duction last year was about 6,000,000 tons less than for 
1903. The production of anthracite coal last year 
was 73,156,709 short tons, valued at 138,974,020 dols. 
Reports from the gold and silver-mining sections show 
extraordinary activity in the production of work, 
in the driving of deeper tunnels, and in the construc- 
tion of facilities for the transportation of ores to the 
smelters. There is quite a rush to Alaska, and the 

ear’s output, as stated in recent Government reports, 
is valued at 22,000,000 dols. 








Russian OrE ror CUMBERLAND.—The first cargo of 
Southern Russian ore imported into West Cumberland 
has arrived at Maryport, the steamer Cleveland having 
brought 2500 tons from Nicolaieff, on the Black Sea, for 
Messrs. Cammell, Laird, and Co., Limited, Workington. 
German coke, with which the company is experimenting 
in place of Durham coke, is also being discharged. 
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EXPRESS LOCOMOTIVE FOR THE CAMBRIAN RAILWAYS. 


CONSTRUCTED BY 


1/6- 


4! 11She 


asset att Tyres --------- 


Messrks. Ropert STEPHENSON AND Co,, LIMITED, 
Darlington, bave coastructed recently a number of 
four-coupled leading bogie locomotives, to the design 
of Mr. Herbert Jones, the locomotive superintendent 
of the Cambrian Railway Company, on whose lines they 
are now working. The steepgradients, long single track, 
and the tendency to increase in a marked degree the 
weight of trains, called for fast and powerful engines, 
in order particularly to convey the mails and tourist 
traffic between the connections of the London and 
North-Western Railway, Great Western Railway, and 
over the company’s system in Mid and North Wales. 
The profile of the line, given in Fig. 1 on page 667, 
shows what very heavy gradients have to be con- 
tended with. It will be seen that from Machynlleth 
to Talerddig, a distance of about 13 miles, the level 
rises by 645 ft., the gradient for 34 consecutive miles 
being on an average 1 in 53; and such conditions, 
of course, have had a determining influence upon the 
design of the engines. 

The general design, as will be seen by Fig. 2, does 
not differ very materially from the passenger engines 
already at work on this railway ; in fact, care has been 
exercised in working out the details to retain as far as 
possible the same fittings, screw-threads, bolt and other 
minor dimensions, the mult‘plicity of which are a well- 
known source of trouble in maintenance, the chief fea- 
tures being increased cylinder capacity, increased steam 

ressure, and a reliable and well-steaming boiler. The 

Ipaire fire-box has been on trial in the Cambrian 
Railway heavy six-coupled goods engines for two years, 
and its performance has been such as to induce Mr. 
Herbert Jones to introduce it into the four-coupled 
passenger engines in question. Judging from the work 
done by these engines up to the present time, it is 
anticipated that the boiler will prove as satisfactory 
in these as in the six-coupled goods engines. 

The boiler shell is of steel throughout, stayed in the 
usual manner, with copper ry and stays, and 
copper rivets in the fire-box flanges ; these latter being 
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introduced to prevent the oxidation so frequently met 
with in steel rivets on the wet side of the plate. 

The engines are fitted with Gresham and Craven’s 
vacuum brake fittings, injectors and steam sanding ; 
Wakefield’s patent lubricators ; Dewrance and Co.’s 
water-gauges ; Stone’s bronze slide-valves; Stephen- 
son's link motion and screw reversing gear ; laminated 
bearing springs, with Timmis springs on the bogie. 

The principal dimensions are as follow :— 


Cylinders ... ” oo .- 18} in. by 26 in. 
Diameter of driving and trailing- 
wheels... si ~~ 
Diameter of bogie-wheels 
Centre of bogie to centre of 
driving-wheels ... 
ntre of driving 
trailing-wheels ... 9 ft. 3 in. 
Wheel-base of bogie... a 5, 6,, 
Total wheel-base ‘a be 22 ft. 


Heating Surface : 
ubes - 


Fire- box 
Total... 


Grate area... at _ wy 
233 solid-drawn copper tubes 


6 ft. 
3 ft. 6 in. 
eo — 10 ft. 
to centre of 


1166 sq. ft. 
117 


1283 


3... 
1} in. in dia. 


” 


” 


given in Figs. 3 and 4 0n our Yoted cn, 9 plate. The 
arrangement of the fittings in the cab is shown in 
Fig. 5, above, while Fig. 6 shows cross-sections through 
the fire-box and boiler-shell. Figs. 7, 8, and 9, on the 
opposite page, give details of the construction of the 
tender. 








Coat 1N FRANcE.—It is reported that a bed of coal has 
| just been cut at Atton, in Lorraine. The coal appears 
|to be the same as that met with at Pont-a-Monsson. 
| The coal found at Atton was struck at a depth of 2533 ft. 


| CuTLery.—The year has not developed badly as regards 
|the foreign demand for British cutlery. The value of 
| the cutlery exported from the United Kingdom in April 
was 49,563/., as compared with 50,9417. in April, 1904, 
and 56,438/. in April, 1903. The aggregate value of the 
exports for the four months ending April 30, this year, was 
208,951., as compared with 206.810/. in the correspond- 
ing period of 1904, and 216,360/. in the corresponding 
period of 1903. Our Antipodean settlements are now 
the best external market for British cutlery, Canada 
ranking second, and the United States third. Great 

uantities of cutlery and hardware are now produced in 
the United States, but the excellence of British cutlery 
manufactures still secures them a certain footing upon 
American markets. The colonial demand for our cutlery 
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| three years :— 


1903. 
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& 
13,968 
25,415 
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British South Africa 
British India oe 
Australasia .. 
Canada ~ 


The value of the cutlery exported to the United States to 
April 30 this year was 26,114/., as compared with 25,75. 
and 32,375/. in the corresponding periods of 1904 and 1/5 
respectively. 
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ELECTRICITY IN THE Unitep States.—The annual 
report of the General Electric Company shows that a 
on business has been developed. The sales effected 
by the company in the twelve months ending Jan- 
uary 31, 1905, amounted to 39,231,320 dols., as com- 
pared with 41,699,618 dols. in 1903-4. The working 
expenses in 1904-5 having been 31,749,644 dols., the 
rough profit realised for the year was 7,481,684 dols., 
increased by royalties, interest, &c., to 8,291,782 dols., 
and further increased by sales of securities to 8,573,709 
dols. On the other hand, it was reduced to 8,498,037 
dols. by interest on debentures, to 6,719,545 dols. by 
allocations for depreciation, and to 5,959,891 dols. by 
patents being written off. Of the final balance of 
5,959,891 dols., dividends absorbed 3,684,384 dols., 
leaving a surplus of 2,275,507 dols. to be added toa 
previous surplus of 7,293,689 dols. The total surplus 
accordingly stood, at the close of January, 1905, at 
9,569,196 dols. The corresponding surplus at the 
close of January, 1904, was 7,293,610 dols., so that 
the rest was increased in 1904-5 by 2,275,507 dols., 
although the dividends paid for the year absorbed 
176,100 dols. more than those distributed for 1903-4. 
The capital stock of the company stood at the close 
of January, 1905, at 48,247,934 dols.. as compared 
with 4 3,866,700 dols. at the close of January, 1904, 
showing an increase of 4,381,243 dols. The orders 
received by the company in 1904-5 averaged 624 per 
working day, as compared with 570 per working ) a 
im 1:"5-4, 541 per working day in 1992-3, 533 per 
working day in 1901-2, 500 per working day in 1900-1, 
and 475 per working day in 1899-1900. Among the 
more important work now in hand are contracts 
with the New York Central and Hudson River Rail- 
road Company, for thirty 90-ton electric locomotives, 
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18,000 workpeople, and the floor space of their works 
had been carried to 4,100,000 ft., as compared with 
3,700,000 ft. a year previously. 





Sanp-Pomp Drepcrne in THE Mersey. —In our 
last article on this subject—on page 570 ante—while 
referring to the important research work of Mr. G. 
F. Lyster, we omitted to make mention also of the 
still more extensive work done by his son, Mr. 
Anthony G. Lyster, who succeeded his father some 
vears ago as engineer to the Mersey Dock Estate. 
It was Mr. Anthony G. Lyster who brought the 
sand-pumping appliances described to their high 
state of perfection. 





Coat in Germany. — The extraction of coal in 
Germany in the first three months of this year 
amounted to 24,305 645 tons, as compared with 
28,224,849 tons in the corresponding period of 
1904, showing a decrease of 3,919,204 tons, or 13.89 
per cent. The extraction of the Breslau district 
to March 31, this year, was 8,374,334 tons, us com- 
pared with 7,680,969 tons in the corresponding 
period of 1904; that of the Halle district, 2022 
tons, as compared with 1631 tons; that of the Dort- 
mund district, 12,102,993 tons, as compared with 
16,.946.551 tons; and that of the Bonn district, 
3,629,748 tons, as compared with 3,421,327 tons. It 
will be seen that the falling off in the extraction, 
which was, of course, due te the labour troubles of 
January and February, occurred wholly in the Dort- 
mund district. The number of collieries in working 
in Germany in the first quarter of this year was 277, 
as compared with 268 in the corresponding period 
1904. The number of a employed in the 

. 48 compared with 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The cash price of Cleveland 
warrants was rather easieron Thursday morning, and a 
small business, not exceeding 5000 tons, was dealt in 
at 543. 9d. to 55s. to 54s. 9d., with closing sellers at the 
latter figure. Forward iron was nominally 14d. dearer at 
463. 9d. The storing of iron continues on an enormous 
scale. Thursday’s return, amounting to 449 tons, con- 
stitutes a new record, and brings up the stocks to close 
on half a million tons. Transactions were reported to 
have taken place after hours on the day ing at 
47s. 61. for delivery on Monday. Standard foundry iron 
was quoted at 45s. 6d. cash and 453. 9d. one month 
sellers. The settlement prices were:—Scotch, 52s.; 
Cleveland, 54s. 74d.; Cumberland hematite iron, 56s.; 
Standard foundry iron, 45s. 3d. In the afternoon there 
was a decided amount of activity shown in the market; 
the turnover was one lot of 15,000 tons of Cleveland war- 
rants at 55s. cash, and some Standard foundry iron at 
44s, 9d. cash. Cleveland warrants were quoted at 46s. 6d. 
one month. The “ corner,” which had been in operation 
on the warrant market for some time past, was on Friday 
regarded as practically at an end. At the forenoon session 
about 4000 tons of Cleveland warrants changed hands 
at 54s. 114d, cash, 47s. 3d. three days, 47s. 14d. seven 
days, and 46s. 6d. twenty days. In the afternoon the 
only business transac openly was for 1000 tons at 
463. 3d. one month, and there were rumours that a mode- 
rate amount had been done privately. No business was 
transacted until near the close of the session, sellers’ price 
then being 46s. 6d. one month. On Monday morning, the 
‘corner ” being considered at an end, the price of Cleve- 
land warrants dropped to 46s. 6d. cash, and 463. 3d. one 
month. Dealings took place at these figures, and also at 
46s. 14d. one month and 46s. 6d. seven days, the business 
amounting to 5000 tons. The closing quotations were 
463. 74d. cash and 463. one month sellers. In the after- 
noon there was a further decline, the tone of the market 
being flat. Cleveland iron was done at 45s, 9d. twenty- 
four days, and 45s. 4d. one month, closing at 46s. 
cash ont 45s. 4d. one month sellers. Standard foundry 
iron changed hands at 44s. 64d. cash. The total turnover 
was 3500 tons.. Very little was doing in the market on 
Tuesday, and at the morning session the turnover was 
only 1500 tons, this quantity being done at 45s. 6d. six 
days and 44s. 6d. June 30. Cash iron was nominally 
quoted at 45s. 6d. sellers. Another 1500 tons were done 
in the afternoon at 45s. 4d. cash and 45s. 3d. to 458. 4d. one 
month. Standard foundry iron was quoted at 44s. 74d. 
one month sellera, and Scotch iron was offered at 50s. 
cash. To-day (Wednesday) a strong tone characterised 
the dealings on the ees Business was small, and 
1500 tons of Cleveland warrants changed hands at 46s. cash,’ 
453. 4d. one month, and 463. twenty-two days. Standard 
foundry iron was quoted at 45s. cash and one month, but 
there were no buyers. In the afternoon there was 
rather more doing, and prices were steady, with a slightly 
easier tendency towards the close. In Cleveland war- 
rants 9000 tons changed hands at 45s. 11d. cash, 463. to 
45s. 11d. one month, 46s. twelve and twenty-three days, 
and 45s, 11d. nine days. One lot of hematite was done 
at 563. twelve days, and for 500 tons of Standard foundry 
iron 44s. 9d. per ton was paid. The market quotations 
of makers’ No. 1 iron are :—Clyde, 57s. 6d. ; Gartsherrie, 
ra oy ye 3 Calder, pou Langioes. 64s. as 

tness, ship at asgow) ; engarnoc 
— at Pa toons gar 7s. 6d.; Shotts (shipped at 

ith), 593. ; Carron (shipped at Grangemouth), 59s. 


Sulphate of Ammonia.—The inquiry for sulphate of 
ammonia has lately been rather better, and makers are 
naturally looking for a better price. Business has been 
tone at 12/, 17s. 6d. tor poems delivery, although buyers 
are trying to place orders at 5s. to 2s. 6d. per ton less 
than the above figure. Some transactions have taken 
place at 12/. 15s.; but, on the whole, the market is much 
stronger just now, and it is fully expected that 13/. will 
be the price before long. 


Scotch Steel Trade.—The most intensely interesting fact 
connected with the steel trade is the announcement 
regarding the steel bridgework required for Rhodesia. 
For the Rast day or two there has been quite a pressure of 
demand for sectional steel to be used in bridge construc- 
tion in Rhodesia. The firat contract amounts to over 
1000 tons, but only firms which could at once proceed to 
roll got a share. The material is wanted immediately, 
only a few weeks being given for the making, shipment, 
and delivery at Cape Town, and within twelve hours of 
the contracts being placed several sections had been 
turned out. There is no lull in the output of steel in the 
United States. The structural, bridge, and plate-mills 
are refusing new business, despite offers of premiums on 
quotations. Steel tubes, tin-plates, and sheets, however, 
have been weaker, but they are now stronger. 


Institution of Engineers and Shipbuilders.—An extra- 
ordinary general meeting of this institution was held last 
night, Mr. E. Hall Brown, ice-president, in the chair. 
The adjourned discussion on the Board of Trade regula- 
tions for certificated marine engineers was resumed. 
Professor Jamieson submitted a scheme of his own, and 
eventually the meeting agreed on a suggestion. Mr. James 
Gilchrist, seconded by Professor Jamieson, proposed that 
the representatives of the Institution on the Consultative 
Committee should be instructed to lay the views of the 
Institution before the Board of Trade in London to the 
effect that the Board should not make any hard or fast 
limit as to the length of the apprenticeship, but should 
grant a certificate to any engineer who could produce 
evidence that he had served at least five years in a marine 
engineering works. The meeting was in favour of every 
sandidate passing an examination by the Board of Trade. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mr. P. U. Askham.—The death occurred on Tuesday 
of Mr. Philip Unwin Askham, at his residence in Psalter- 
lane, Sheffield. He was a native of Sheffield, and appren- 
ticed to the firm of Messrs. John Brown and Co., and, 
in 1866, with his brother, Mr. John Askham, commenced 
business on his own account. With the introduction of 
electric tramways the firm entered upon the manufacture 
of crucible-steel points, crossings, and similar accessories, 
and a large and lucrative business was built up. Two 

ears ago, on account of failing health, the business was 

anded over to Messrs. Edgar, Allen, and Co., of the 
Imperial Steel Works, and Mr. Askham retired into 
privcte life. Mr. Askham took no part in public affairs, 


Sheffield Limited Companies.—The report of the directors 
of the Kelham Rolling-Mills Company, Limited, states 
that after meeting certain payments there was an adverse 
balance of 1689/. 9s. 6d., which had been debited to the 
reserve fund, leaving that amount at 610/. 10s. This was 
attributed to the fact that the company had been involved 
in an action which, although they were largely successful, 
cost them about 500/., and to the keen competition that 
had ruled during the year. The report of the directors of 
the Hallamshire Steel and File Company, Limited, 
showed a profit of 25937. 11s. 4d., which, with a balance 
of 16977. 4s. 8d., left 4290/. 16s. to be dealt with. They 
recommended a dividend of 15s. r share, and the 
carrying forward of 2040/. 16s. he directors of the 
Parkgate Iron and Steel Company report that their new 
blast-furnace plant is now practically finished, and will 
be shortly in operation. Advantage has been taken of 
the proximity of the furnace to the steel-melting shop, 
so as to use liquid metal ; and the result, it is hoped, will 
enable the company to maintain their position in face of 
the severe competition which exists. The gross profit for 
the year is 36,081/. 23. 10d., which, with 11,5437. 8s. 10d., 
made 47,624/. 11s. 8d. to be disposed of. The directors 
recommend a dividend equal to 74 per cent. for the 
year, write off 12,000/. for depreciation, and carry forward 
12,5902. 33. 7d. 


Iron and Steel Trades.—The break up of the Glasgow 
ring has had no appreciable effect on the general prices 
of pig iron in this market. There have been two more 
furnaces put into blast, and the output has been in- 
creased, but at present the demand is quite equal to all 
that is put on the market. Some very good contracts 
were made at the beginning of the year, and they are 
still running, and deliveries are taken more freely. This 
is more especially the case at many of the larger foundries. 
Liacoinshire pong! qualities have dro 1s. to 1s, 6d. 
per ton, and the following are now the market quota- 
tions :—West Coast hematites, 67s. to 703. per ton ; East 
Coast ditto, 61s. to 62s.; Lincolnshire No. 3 foundry, 
47s. to 47s. 6d.; forge ditto, 47s. 6d.; Derbyshire No. 3 
foundry, 483. 6d.; forge ditto, 43s. 6d. to 44s.; bar. 
61. 103.; sheets, 8/. 103. to 87. 15s. With regard to finish 
iron, reports vary considerably. Some houses are well 
off for orders for bars, sheets, and plates, and are keep- 
ing their ean fully employed ; but the activity is not 
general. There is an improving demand for steel and 
engineering requirements, especially for Lancashire. 
Firms who supply colliery stores are also doing more 
business. Fuller time is also being worked at some of the 
rolling-mills. 


South Yorkshire Coal Trade.—Owing to the continued 
decline in the demand for house coal prices all round have 
dropped 1s. to 1s. 6d. per ton. The gas-coal pits are 
working shorter time, but at the steam-coal collieries 
there is very considerable activity. There is an exceed- 
ingly good demand for nuts and common coal, and quota- 
tions for some qualities have advanced at least 1s. 6d. per 
ton. There is considerable activity in the blast-furnace 
coke trade, and a steady demand for coke for steel-melt- 
ing purposes. 








Gas at Lreps.—The Leeds Corporation Gas Works 
were worked at a profit of 20,1447. during the year ending 
March, 1905, as compared with a corresponding profit 
of 28,740. in 1903-4. The decline of 8593/. in last year’s 
profits was due to a considerable reduction in the value of 
residuals, more particularly coke and tar. If the selling 
price of residuals had been maintained, the profits for 
1904 would have come out at 32,0002. 


YORKSHIRE CoAt-Mrininc.—Mr. W. Walker, Inspector 
of Mines for the Yorkshire and Lincolnshire district, states 
that in Lincolnshire there was a decrease of thirty-five 
last year in the number of persons employed in mining ; 
but in the East and West Ridings there was an increase 
of 2171. The total output of coal in Yorkshire was 
28,832,641 tons, or 304, tons more than in the previous 
year. This increase was hardly to be expected in a year 
when many collieries at one time or another worked short 
time. The average number of days worked was 245, 
which shows that the output in a period of good trade 
would be materially increased. The total quantity of 
minerals of all kinds raised was 29,383,391 tons, or an 
increase of 214,599 tons as compared with 1903; and 
the output per — employed during the year was 
below ground 332 tons, and below and above ground, 
262 tons; the figures of the previous year being 334 
tons and 265 tons respectively. It is further noted by 
the inspector that the number of collieries where coal- 
cutting machines were at work inc by seven last 
year, and the output of mineral by no less than 370,736 
tons. There were 128 separate fatal accidents, causing 
the deaths of 131 persons, as against 127 and 128 in 1903; 
and the report states that 64, or nearly half of the fatali- 
ties, were caused by falls of roof and side. 





NOTES FROM CLEVELAND AND TH» 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Trade.—The end of the ‘‘corier,” 
and the consequent drop in quotation, has not as vet 
brought buyers into the market. Consumers of Cli yc. 
land pig still consider the market rates too high, and they 
are holding off in anticipation of a further fall. The 
predicted American demand is a long time in present- 
ing itself, and unless it appears ere long, the “bulls” 
may experience some difficulty in disposing of the stock 
they hold in the warrant stores. Yesterday there was 
only a thin attendance on ’Change, and in the absence of 
transactions quotations for Cleveland pig were not easily 
fixed. A clever pen-and-ink sketch was posted on the 
telegraph-board depicting the result of the recent gamble. 
Several bears were shown jubilantly dancing round 
one or two pigs, whilst another bear with a long lash 
was shown driving away a herd of bulls. In the back- 
ground was a mountain of pig iron and a number of fur- 
naces with ‘‘To Let” postedon them. Merchants offered 
No. 3 g.m.b. at 463s. 6d., but without finding buyers, 
For other descriptions sellers’ prices were :—No. 1, 48s, 
to 483. 3d.; No. 4 foundry, 44s. 6d.; grey forge, 43s.; 
mottled, 42s. 9d.; and white, 42s. 3d. East Coast hema. 
tite pig was weaker, in sympathy with Cleveland pig; 
but makers declared that there was no reason why 
prices should be reduced, pointing out that the supply 
was hardly adequate. Notwitstanding this, second hands 
were prepared to sell mixed numbers at 55s. for early 
delivery, and some of them, in fact, were willing to take 
54s. 9d. No. 1 was on sale at 55s. 3d., and No. 4 forge at 
51s. 9d. Spanish ore was steady. Rubio, of 50 per cent. 
quality, remained at 15s. 6d. ex-ship Tees, despite 
attempts to purchase at less. 


Manufactured Iron and Steel.—Very little new can be 
reported of the manufactured iron and steel branches of 
the staple industry. Orders at present are by no means 
easily secured. Demand for shipbuilding is decidedly 
slacker, but mills are kept well employed on old contracts. 
Fairly good orders for rails are understood to have been 
placed lately, but inquiries are now quiet. Pricesall round 
are not quotably altered, market rates still standing :— 
Common iron bars, 6/. 7s. 6d. ; best bars, 6/. 17s. 6d.; 
iron ship-plates, 6/. 23. 6d.; iron ship-angles, 6/. 7s. 6d. ; 
steel bars, 6/. 5s. ; steel ship-plates, 5/. 17s. 6d. ; steel 
ship-angles, 5/. 10s. ; steel boiler-plates, 7/.; steel joists, 
5l. 7s. 6d.; steel sheets (singles), 7/7. 5s. ; steel sheets 
(doubles), 77. 15s.; and heavy sections of steel rails, 5/. 5s. 
—all less the customary 24 per cent. discount, except 
rails, which are net at works. 


Coal and Coke.—Fuel shows some signs of weakness, 
but sellers are slow to reduce quotations. Best Durham 
gas-coal is quoted 83. to 8s. 3d., and ordinary unscreened 
bunker coal 7s. 6d. to 8s. f.o.b. Coking coal is in good 
request at from 8s. 6d. to 9s. The local consumption of 
coke continues heavy, and about 15s. 6d. is still the general 
market ie for average blast-furnace qualities 
delivered here. Foundry coke is 16s. to 16s. 6d. f.o.b. 








ConTRACTS.—Messrs. James Howden and Co., Glasgow, 
have recently booked orders for fifteen engines, of a total 
of 3960 brake horse- power, the largest being for Messrs. 
P. Dixon and Sons, Sheffield (900-brake-horse-power com- 
pound engine), and for the Southend Corporation, per 
the Electric Construction Company (600 brake-horse- 
power triple-expansion engine).—In connection with the 
extensions of pumping plant at the Sewage Works, 
Markfield-road, South Tottenham, the Tottenham and 
Wood Green Joint Drainage Committee have recently 
~~ an order with the Worthington Pump Company, 

imited, for the supply and erection of three horizontal 
pumping-engines of their direct-acting triple-expansion 
type, with condensers, feed-pump, boiler, and feed-water 
heater. These engines will be capable of raising 5,000,000 
gallons of sewage each per 24 en, 2,500,000 gallons 
of which will be raised in six hours to a total height of 
27 ft. and through a length of about 2150 ft. of 30-in. 
tone main, which has a fall of about 6 in. from end to 
end. 


Personat.—Mr. Horace Allen, civil engineer and 
metallurgical chemist, is in practice at Central Chambers, 


17, Cheapside, E.C., in connection with economical power- 
gas installations. —Mr. G. C. Workman, 43, Chancery-lane, 
W.C., has been appointed general agent for the United 
Kingdom to represent the Paris firm of Mr. Edmund 
Coignet, who is a well-known specialist in ferro-concrete 
construction. Mr. Workman was on Mr. Coignet’s eng'- 
aes staff for several years.—The Abner Doble Com- 

any, of San Francisco, announces that arrangements have 
see made with the John McDougall Caledonian Iron 
Works Company, Limited, of Montreal, Canada, whereby 
the latter become sole licencees for the manufacture of the 
Doble system of water-wheels in the Dominion of Cana‘ia 
—Messrs. Johnson and Phillips, Victoria Works, ©!d 
Charlton, inform us that they have appointed Mr. 
Douglas Wells, M.I.E.E., Rue de la Pepinitre, !", 
Brussels, Belgium, their agent-general for Belgium, Ho! 
land, and the North of France.”—Mr. Robert Stotesbur y, 
Bristol agent of the Unbreakable Pulley and Mill Gear- 
ing Company, Limited, of West Gorton, Manchester, his 
removed to Temple-buildings, Victoria-street, Bristo!, 
where he holds large stocks of the company’s various 
specialities for the mechanical transmission of power. - 
Messrs. Lacy-Hulbert and Co., Limited, pneumatic eng'- 
neers, have transferred their head offices from 25, V! 
toria-street to more commodious premises on the firt 
floor of 91, Victoria-street, Westminster, 8. W. 
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NOTES FROM THE SOUTH-WEST. 


Curdif.—The steam-coal trade has shown slackness ; 
the best large has been making 12s. 9d. to 13s. per ton, 
while secondary qualities have brought 11s. 6d. to 12s. 6d. 

: ton. ‘The demand for house coal has declined with 
the advance of the season; the best ordinary qualities 
have made 12s. 6d. to 13s. 6d. per ton, while secondary 
descriptions have brought 10s. 6d. to 11s. 6d. per ton ; 
No. 3 Rhondda large has been quoted at 13s. 9d. per ton. 
Foundry coke has been making 17s. 6d. to 18s. per ton, 
and furnace ditto 16s. to 16s. 3d. per ton. As regards 
jron ore, Rubio and Almeria have ranged from 13s. 9d. 
to 14s, per ton, upon a basis of 50 per cent. of iron, charges 
including freight, insurance, &c., to Cardiff or Newport. 


Swansea Loop Line.—Work has been commenced upon 
a new Swansea loop line which is to take all through 
yassenger traffic into and out of the Swansea station. 
The contractors are Messrs. Muirhead, Grey, and Mat- 
thews, London, and the contract is expec’ 
executed in nine mont 


The Swansea Valley.—The coal trade has shown no 
improvement. The tinplate trade exhibits a buoyant 
tone, and there has been a better ouslook during the last 
week or two. There has been a pretty good demand for 
tin-plate bar. 


The Electric Light at Cardiff.—At a meeting of the 
electric lighting committee of the Cardiff Town Council, 
Mr. A. Ellis (borough electrical engineer and manager) 
reported that there were now 1136 consumers whose 
premises were connected with the mains, with a total 
equivalent of 131,022 eight-candle-power lamps. The 
total at the corresponding date of last year was 110,341, 
there being now an increase of 19 per cent. in the total 
connections. The total number of units generated at the 
lighting station at Canton during the past month was 
115,668, and the total supplied from the Roath power- 
station to the Hayes sub-station was 150,691, the combined 
alternating and direct-current units making a total of 
266,359, or an increase of 16 per cent. in the output. 
The estimated revenue was 2093/., being an increase 
over the corresponding period of last year of 8 per cent. 
The sub-station at the docks was now completed, and 
had been working satisfactorily. The docks district was 
now being supplied from this sub-station, including the 
Mount Stuart Dry Dock Company’s yard, with the 
result that lighting in the district was much improved. 


Dowlais.—TheGoat Mill, which has been working at high 
pressure, has been making a largeoutput. The bulk of the 
rails made have been for foreign shipment ; the rolling-mill 
can now easily produce 5000 tons per week. There has been 
a good production of late of steel sleepers for the West 
African Coast. At the Big Mill fish-plates have also been 
turned out upon a considerable scale, as well as colliery 
rails and light sleepers. 


Elbw Vale.—Colonel Slacke, R.E., Local Government 
Board Inspector, has held an inquiry at Ebbw Vale into 
an application of the district council for permission to 
borrow 9654/. for the purpose of installing a system of 
electric light for street-lighting. Evidence was given by 
Mr. T. Hughes, clerk to the council, to the effect that the 
council proposed to purchase current in bulk from the 
Ebbw Vale Steel, Iron, and Coal Company at 1d. per 
Board of Trade unit. The Ebbw Vale Company were 
the largest ratepayers, and contributed about three-fourths 
of the rates. The agreement was for a term of five years. 
Mr. Marshall, assistant to Mr. L. P. Wilson, electrical 
engineer, gave evidence to the effect that the estimated 
expenditure was 2238/., and the estimated receipts 2595/. 
per annum. No opposition was offered to the application. 











MEETING OF THE ASSOCIATION OF BELGIAN Gas ENGI- 
NEERS.-The annual meeting of this association is to be 
held at Liéze, on Monday, Tuesday, and Wednesday, 
July 3, 4, and 5. An invitation to attend has been 
received for the members of the Institution of Gas Engi- 
neers. 


Messrs. Ruston, Proctor, anp Co., Liurrep.—The 
ross profits of this Lincolnshire engineering compan 

or the year ending March 31 were 54,663/., from whic 
12,120/. has been deducted for depreciation, 1000/. for 
directors’ remuneration, and 10,000/. for debenture inte- 
rest, leaving the net profits at 31,543/., while 5865/. was 
brought forward. A dividend of 6 per cent. (12s. per 
share), free of income tax, is recommended, 10,0007. being 
added to the equalisation of dividends fund and 250/. to 
the employés’ aid account, while 360/. is appropriated for 
the relief of sufferers from the Lincoln typhoid epidemic, 
and 5799/. is carried forward. 





Tue French Navy. — The torpedo-boat destroyer 
Stylet has just been launched at hefort. This de- 
stroyer is larger than many other French vessels of the 
same class. She has a displacement of 335 tons, and is 
187 ft. long between perpendiculars by 21 ft. beam ; her 


draught of water is 8 ft., and she carries seven guns 
and two torpedc-tubes, one forward and one aft. She 
1S to be fitted with two triple-expansion engines driving 
two screws, and working up to Fo00 horse-power. . An- 
other ‘orpedo-boat destroyer, to be named the Tromblon, 
and vi the same type as the Stylet, is now in course of 
— ‘ction at Rochefort, and she wil] be ready for 

Unciing in about a month. After she is launched three 
_ \essels will be put in hand—viz., the Trident, the 
a *, and the Mortier. Four other torpedo-boat-de- 


es officially known at present as No. 40, No. 41, 
; 0. 42, and No. 43, are also to be la‘d down at Roche- 
at Chey are to be named the Glaive, the Poigniard, 
the Flcuret, and the Contelas, 








MISCELLANEA. 


Tur zone tariff of the Swedish State railways comes 
into operation on January 1, 1906. The following regula- 
tions have been drawn up by the Government :—E 
ticket costs, first-class, 50 Gre (6%d.) ; second-class, 30 dre 
(4d.); and third-class, 20 dre (2%d.) per zone. In the first 
12 zones each zone has a length of 8 kilometres (5 miles), 
and in the next group of 12 zones 1 kilometre more for 
each additional zone. For the third-class passengers the 
fare for the first 4 kilometres in the zones 2 to 12 is 
reduced by 20 dre; in other words, the zones 2 to 12 are 
subdivided into half-zones at half-price for third-class 
passengers. For monthly tickets between two stations 
the charge is the same as for 24 single journeys. Tickets 
available for 20 third-class journeys can issued when 
the Board of State Railways deems it expedient, though 
not for distances above 4 kilometres. The charge for such 
tickets is 2 ére per person per kilometre. 


A vacancy now existing in the establishment of 
Inspectors of Mechanical Transport in the Army Ser- 
vice Corps will shortly be filled by a limited competitive 
examination held by the Civil Service Commissioners. 
Candidates desirous of being considered for this examina- 
tion must be thoroughly competent mechanical en cme 
having had regular occupation in some well-establish 
patalion in fitting, turning, erecting, moulding, and 
pattern-making, for a period of not less than four years, 
or of three years in the case of candidates who have spent 
at least one year at a technical college approved by the 
Army Council, and they must possess practical experience 
in mechanical drawing and designing. A knowled 
of electric machinery is desirable. Candidates must 
over 22 years of age, and not more than 26 years on 
date of examination. Applications must reach the War 
Office not later than June 15 next. Further particulars 
will be given on application to the Secretary, War Office, 
Pall Mall, 8. W. 


On Wednesday last the Simms Manufacturing Com- 
pany, Limited, of the Welbeck Works, Kilburn, N.W., 
gave a demonstration of their motor-car buffer. This con- 
sists of two pneumatic cushions fixed in front of the car, 
so as to shield the wheels, lamps, and mud-guards. These 
cushions are mounted on spring extensions of the frame, 
and should efficiently protect the car from such minor acci- 
dents as scratched varnish, broken lamp-holdera, and the 
like, as occur when a car gets “‘ pinched ” in dense traffic. It 
is claimed by the company that as most accidents to the 

rson occur at speeds of from 5 to 10 miles an hour, the 

uffers will also diminish the gravity of the injuries 
inflicted in collisions with pedestrians. At the demon- 
stration on Wednesday the car was driven in succession 
against a wooden post, a small hand milk-cart, and a 
man. The actual speed at the moment of contact in the 
latter cases appeared to be about 3 to 4 miles per hour, 
and in these no damage wasdone. In the case of the 
experiment with the post the collision took place at a 
higher speed, with the result that the obstacle was flung 
some feet to one side. 


A smart piece of work was carried out on Sunday, the 
14th inst., on the London and South-Western Railway. 
The company are installing pneumatic signalling between 
London and Salisbury, the signal arms Sens carried on 
steel bridges spanning two to five sets of rails. The con- 
tractors for these bridges are Messrs. Aston and Son, of 
London, and, in the case under notice, one of their gangs 
of ten men, with their foreman, started work at 5.40 a.m. 
on one of these bridges, weighing, with its two trestles 
and the tackle used for erecting, 74 tons. The material 
was unl from trucks at Farnborough Sidings, 
loaded on trolleys, and hauled by hand up the line to 
Sturt-lane Junction, a distance of 1900 yards. The 
trestles and bridge were erected and all bolted up ready 
for riveting, the tackle reloaded on the trolleys, and 
taken back to pega a Sidings by 10.30 a.m., thus 
taking, from start to tinish, 4 hours and 50 minutes. No 
mechanical power was used, the hoisting of the girder was 
done by means of a single mast fitted with wire-rope gear, 
which, of course, had to be set > and rigged on the site, 
and, taking into consideration that several trains passed 
over the line in the time mentioned, causing delays of at 
least some minutes every time, this forms a highly credit- 
able performance. 


H. Moissan and F. Siemens (vide Comptés Rendu, vol. 
CXXXViii., es 657 to 661) have ascertained the solu- 
bility of silicon in zine and in lead. The results are as 
follows, showing a marked increase with rise of tem- 
perature :—~ 








Zine Distolves Lead Dis:olves 
At Tempera- " At Tempera- 
turcs. Centi- | = of tures. Centi- pursemseee “ 
grade. ‘ grade, — 
1200 trace 600 0.06 
1260 0.024 650 0.15 
1330 0.070 730 0.47 
1400 0.150 800 0.92 
1450 0.210 £50 1.62 
1550 0.780 


L. Guillet (vide Comptes Rendus, vol. cxxxvii., pages 
1052 to 1054) states that the micrographic appearance of 
silicon steels depends only on their aay ng of silicon, 
and not on the amount of carbon. They form chemically 
three classes :—{a) steels containing not more than 5 per 
cent. of silicon, and in which the carbon is wholly com- 
bined ; (5) steels containing 5 to 7 per cent. of silicon, and 
in which the carbon is in part combined ang in part 


graphitic ; (c) steels containing above 7 per cent. of 
silicon, and in which the carbon is not combined, but is 
wholly graphitic. This last class (c) subdivides into two 
—(1) those formed of a solution of silicon in iron, and 


h | containing ferric silicide (Fe, Si) scattered as rare bril- 


liant granules throughout the mass; and (2) those con. 
taining ferrous silicide (Fe Si) in the form of clean 
crystals, in relatively large proportion to the whole. The 
constitution of silicon steels does not seem to be the same 
as that of ferro-silicons; especially do they differ in 
regard to the existence of the ange Fe, Si. Most 
probably there are two solutions of silicon in iron—one 
containing dissolved silicon itself, and the other contain- 
ing the compound Fe, Si. Mechanically the only useful 
silicon steels are those containing less than 5 per cent. of 
silicon. These have a greater ultimate stress and a 
higher elastic limit than non-silicon steels with the same 
carbon percentage, but the rise in these constants does 
not seem to depend on the amount of silicon above a 
certain minimum percentage. They show a greater 
resistance to shock after tempering than before, and thia 
resistance is relatively high for the high-carbon steels. 








Exectric Power rn Ontar10.—The Ontario Electrics! 
Development Company has let contracts for a new power- 
house at Niagara Palle to cost 100,000/., and it will enter 
upon an extensive scheme of power development for the 
villages, towns, and cities of Western Ontaria, as well as 

wer to be delivered in Toronto. Arrangements are 

ing made now for locating routes for cables for Brant- 
ford, Peris, Guelph, Galt, Preston, Berlin, Ayr, and 
other places. 





Tue New Works or Messrs. Ernest Scott ann 
Movunrain, LimitEep, GATESHEAD.—Messrs. Ernest Scott 
and Mountain, Limited, the well-known makers of 
electrically-driven mining machinery, have been com- 
pelled by the growth of their business to move to larger 
premises (Gateshead), where they acquired and enlarged 
those formerly held by Messrs. Black, Hawthorn, and 
Co. The old name is being transferred to the new shops, 
which will be known as the ‘‘ Close Works, Gateshead.” 
The new works are within six minutes’ walk of Gates- 
head Station, and have a siding on the North-Eastern 
Railway line. The total area enclosed is 7 acres, of 
which 2 acres are under cover. The heavy machine-shop 
is 538 ft. long and 43 ft. wide. A foundry, with a floor 
area of 18,000 square feet, and two cupolas, having a 
joint capacity of 11 tons of iron per hour, are provided, 
so that the firm will make their own castings. The 
principal crane here is of 15 tons capacity, and is elec- 
trically driven. For driving the works a power-station 
has been fitted up, the generators having an aggregate 
capacity of 165 kilowatts. In addition to this, provision 
is also made for taking current from the Gateshead Elec- 
tric Supply Station. The line shafting throughout is 
driven by electric motors, a total of forty-two, with a 
maximum combined rating of 4000 horse-power, being 
fitted. The works are electrically lighted by seventy- 
two arc-lamps of 1000 candles each, in addition to incan- 
descent lamps at separate tools and in the offices. Heat- 
ing is effected by steam radiators. 





A New Yorxsurke Rattway.—A new line in South 
Yorkshire, to be jointly owned by the Midland, the 
Great Central, the Great Northern, the North-Eastern, 
and the Lancashire and Yorkshire Railway Companies, 
is about to be proceeded with. The plans have been pre- 
ee by the engineer (Mr. E. Parry, of Victoria-street, 

estminster), and contracts for the works are to be let at 
an early date. One great object of the new line is to 
assist in the development of what is expected to prove an 
important coal-field. The line will be about 20 miles in 
length, and it will extend from Shireoaks to Barnby Dun 
on the Great Central system. It will commence by a 
junction with the Shireoaks, Laughton, and Maltby line, 
owned by the Great Central and Midland Railways, and 
it will be a double line to Dinnington and Laughton 
Station. The line will pass through Maltby, where a 
colliery is to be sunk, and a station will be erected 
about half a mile from the village. Another station 
is to be built at Stainton, about 14 mile further on, 
and Stainton will be a point oF ype with the Maltb 
colliery branch. A station will be erected for Tickhill, 
and at Lovershall a junction will be effected with the 
Dearne Valley line now in course of construction. The 
new line will cross the Great Northern main line to the 
north of Black Carr Junction. It will skirt the edge of 
Doncaster Carr, across the Bawtrey main road at Rosehill, 
near the end of the racecourse, running parallel to the 
Town Moor, on the south side of Kirk Sandal, where 
it will join the Great Central Railway, about a mile 
to the south-west of Barnby Dun station. All the 
five proprietary companies will be connected with the 
new line :—the Great Central Railway and the Midland 
Railway by the Shireoaks end; the neashire and 
Yorkshire Railway by means of the Dearne Valley line ; 
the Great Northern Railway at Black Carr; the Great 
Central Railway at Kirk Sandal; and the North-Eastern 
Railway by means of running powers over the Great 
Central Railway from Kirk Sandal to its own Hull and 
Doncaster rection at Thorne. With the help of the 
Dearne Valley and Wakefield and Govule line, the North- 
Eastern Railway will be enabled to develop a run of 
nearly 50 miles. Although the new line is intended to 
be primarily a mineral railway, it will be built and 
equipped as a first-class standard cection, and the pas- 
senger stations will contain all the accommodation 
usually afforded. The ruling gradient on the new line 
will be 1 in 113. There are no very serious engineering 
difficulties to be encountered, but there wil] be some 





heavy rock-cutting near Maltby. 
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THE BRUGES HARBOUR WORKS. 


CONSTRUCTED BY MESSRS. L. COISEAU AND J. COUSIN, ENGINEERS, ZEEBRUGGE. 


(For Description, see Page 659.) 








Fie. 8. Carssons FoR Founpation-Biocks 1N CanaL Excavation, INNER Harsour, ZEERRUGGE. 
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'y, the following special demonstrations have been 
arranged :—‘‘ The Specific Heat of Iron at - K Temperatures,” 
by Dr. Harker ; ‘‘ The Measurement of Small Inductances,” by 
Mr. Campbell ; Two New Optical Benches, by Mr. Selby. 

Tne Surveyors’ InstrruTion.—Monday, May 29, the annual 
general meeting of the Institution, to receive the Report of the 
Council and the announcement of the result of the election of 
officers for the ensuing year, will be held in the Lecture Hall at 
3 o'clock. The prizes awarded to successful candidates in con- 
nection with the recent Preliminary and Professional Examina- 
tions, will be presented by the President at the annual general 
meeting. 

Tue InstituTIon or Gas EnGingers.—On Tuesday, Wednesday, 
and Thursday, May 30 and 31, and June 1, the annual general 
meeting will be held at the Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park. Order of Proceedings :—Tues- 
day, May 30, at 10.30 am., the Council’s Annual Re and 
Stat t of A ts will be read, and medals will be pre- 
sented. The Address by the President will be followed by a 
Report on the pro establishment of an Investigation Fund, 
and by reading and discussion of papers communications.— 
On Wednesday, May 31, at 10 a.m., the annual general meeting 
of the Benevolent Fund will be held, to be followed by a lecture 
on * The Temperature of Flames,” by Professor Arthur Smithells, 
B.Sc., F.R.S., Prof: of Chemistry in the University of Leeds, 
and by the reading and discussion of papers and communica- 
tions. In the evening, 8 till 11.30, there will be a reception and 
dance, by invitation of the President and Mrs. Irving, at the 
Galleries of the Royal Institute of Painters in Water Colours, 
Piccadilly.—On Thursday, June 1, at 10 a.m., there will be read- 
ing and discussion of papers and communications.—On Friday, 
June 2, there will be a visit to Hastings, starting at 8.50 a.m. 
from Victoria Station. The following is the list of the papers :— 
‘* Pyrometers and Carbonisation,” by Mr. John Bond, Southport ; 
“Experiments with Low-Grade Mixed Gases,” by Mr. J. H. 
Brown, Nottingham ; ‘‘ The Report of the Recent Departmental 
Committee upon Metropolitan Gas-Testing,” by Mr. OC. O. Oar- 

nter. London ; ‘‘ Notes on Structnral Engineering,” by Mr. W. 

ig Gibb, Newcastle-on-Tyne ; ‘‘ The Manufacturing Costs at the 
Granton Works,” by Mr. W. R. Herring, Edinburgh; “ Incan- 
descent Gas-Lighting for Railway Trains and Rail Motors,” by 
Mr. E. C. Riley, Swindon; ‘Outside Producers for Retort- 
Houses,” by Mr. Alexander Wilson, Glasgow. 

Tue Institution OF Mintne Enoineers.—Thursday, June 1, at 
llam. General meeting in the rooms of the Geological Society, 
Burlington House, Piccadilly, London, W. The followin papers 
will be read, or taken as read :--1. ‘‘ The Firing of Babcock Boilers 
with Coke-Oven Gases,” by Mr. T. Y. Greener. 2. ‘‘ Compound 
Winding-Engine at Lumpsey Mine,” by Mr. M. R. Kirby. 3. ** Note 
Supplementary to a Paper on the Electric Driving of Winding- 
Gears,” by Mr. F. Hird. 4. “Electric Winding-Engines at the 
Exhibition of the North of France, Arras, Pas-de-Calais,” by Mr. 
td. Lozé 6. “The Education of Mining Engineers in the United 
States,” by Professor Howard Eckfeldt. 6. “‘ An Outline of Mining 
Education in New Zealand,” by Professor James Park. 7. “‘ 
Blasts in Mines in the Giridih Coal-Field, Bengal, India,” by Mr. 
Thomas Adamson. The following papers will be open for discus- 
sion :—{a) ‘‘ The Problem of Dynamic Balance,” by Mr. E. H. 
Roberton. (Trans. Inst. M.E., vol. xxviii., page 557.) (b) “ Alter- 
nating Currents and their Possible Applications to Mining Opera- 
tions: Part I1.—‘tHow Alternating Ourrents may be Used in 
Mining,” by Mr. Sydney F. Walker (Trans. Inst. M.E., vol. xxvi., 
page 570.) (c) “The Mining Department of the University of 
Birmingham,” by Professor R. A. 8S. Redmayne.” (Trans. Inst. 
M.E., vol. xxviii., e 465.) (d) ‘‘ Notes on the Principle Gold- 
Mining Districts Lm | Mines of Western Australia,” by Mr. W. T. 
Saunders. (Trans. Inst. M.E., vol. xxviii., pegs SS) 

RoyaL InstiruTion oF Great Brirain.—Friday, June 2, at 
9 p.m. Mr. George Henschel on ‘‘ Personal Recollections of 
Johannes Brahms.” Afternoon lectures next week :—On Tuesday, 
May 30, at 5 o’clock. The Rev. Henry G. Woods, D.D., Master 
of the Temple, on ‘‘ Velasquez.” (Lecture II.) “‘The Court Portrait 
Painter.”—On Thursday, June 1, at 5 o’clock. Professor J. A. 
Fleming, M.A., D.Sc, F.R.S., M.R.L, on “ Electromagnetic 
Waves.” (The Tyndall lectures.) (Lecture II.)—On Saturday, 
June 38, at 3 o’clock. Mr. A. Henry Savage Landor, M.R.L, on 
** Exploration in the Philippines.” (Lecture I.) 
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SPEED OF WARSHIPS. 
Tue naval war in the Far East may not yet have 
taught us many new lessons in the conduct of sea 
operations, but it has certainly accentuated the 
importance of deductions already made from pre- 
vious campaigns and froin the study of the strategy 
and tactics applicable with modern munitions. One 
of the outstanding theories convincingly upheld is 
the advantage of speed in warships. Wireless tele- 
graphy now enables the tactician to be more fully 
and accurately informed than was previously pos- 
sible, as to the position of the enemy and the distri- 
bution of his own force at any moment. In effect, 
distances have been very materially reduced, so far 
as communication is concerned; but as similar 
methods are available to the enemy, the mainten- 
ance of supremacy is more dependent than ever upon 
the facility with which the distance can be bridged 
—upon the speed of ships. It isnot enough to know 
that the opposing fleet is located at a certain point 
more or less advantageous for attack. To an admiral 
with a full conception of the possibilities of the 
situation, lack of speed becomes then only a source 
of irritation and vexation. Speed of movement of 











a ship is thus a necessary core!lary to the rapidity 
with which wireless communic: may pass across 
the scene of operations. 

It is therefore of considerable interest to know 
how far the British Admiralty are realising this 
fact in connection with the design of vessels in- 
cluded in the Navy programme of the current 
financial year. One battleship was projected 
to be more or less of an experimental character, 
but the sound judgment and immense practical 
knowledge of Sir John Fisher and his colleagues 
at the Admiralty, in combination with the vast 
accumulated experience of the department, is 
sufficient to eliminate all uncertainty as to the re- 
sult, so that there need be no doubt as to ultimate 
success. The vessel is to be constructed at Ports- 


+mouth Dockyard, and is to attain a —_— of 21 knots, 
0 


It is true that one or two foreign Powers—notakly 
Italy—have battleships which steam at this, or 
even a slightly higher, speed ; but, in estimating 
the importance of this rate; one must consider 
the efficiency of the other fighting elements incor- 
porated in the design. This new British ship will, 
notwithstanding that she is faster by two miles per 
hour than any other British ship of the line, have 
a gun-power far in excess of any other vessel yet 
commenced. Our information is that she will have 
ten 12-in. guns—an armament which will enable her 
to triumph over almost any two battleships of other 
Powers. The practice has hitherto been to fit four 
12-in. guns, with a number of smaller weapons, 
sometimes 9.2-in. guns, as in the Lord Nelson, or 
with a number of smaller quick-firers, as in the King 
Edward class. Apart altogether from the immense 
power of attack afforded by the installation of ten 
guris, each capable of developing a muzzle energy 
of 48,000 Seebtenn—quedtienlile double the power of 
the 9.2-in. weapon and seven times that of the 6-in. 
quick-firers—there is the undoubted advantage of 
uniformity of ammunition. This benefit accrues 
not only on board ship, but at every naval base, 
and must enormously facilitate our re-equipment 
of a ship after action. There is a further and 
equally important gain in the standardisation of 
gun-mountings and mechanism. All the parts of 
each gun in the primary armament of the ship may 
be standardised, so that the number of spare parts 
to be carried, and to be selenmniaa at naval 
bases, is materially reduced. The new battleship 
will be of 18,000 tons displacement, and the tur- 
bine machinery and Babcock and Wilcox boilers of 
23,000 indicated horse-power. 

Although the design of the new cruisers to be 
laid down in private yards this year—four in 
number—is not in the same state of advancement 
as is the case with the battleship, it is not difficult 
to conjecture, from what is known of Admiral 
Fisher's views, and of Mr. Philip Watts’s prac- 
tice, to gauge the probabilities so far as the chief 
elements are concerned. There will be nothing 
wanting in respect of the speed of these cruisers, 
and we shall not be at all surprised if, when the 
design is ultimately approved by the Board of 
Admiralty, the specified rate is 25 knots. This 
advance will coincide with that in the battleship, 
because at the present moment the legend speed of 
the fastest of our armoured cruisers is 23 knots. 
It might be easy by a retrospective glance to indi- 
cate the very satisfactory progress made in this 
respect during recent years, especially as at the 
beginning of the century the speed of our fastest 
armoured cruisers was 21 knots, while even un- 
protected ships attained only 22 knots. The true 
significance, however, of this 25-knot speed lies in 
the enormous gun-power which it is mtended to 
incorporate in the design ; in fact, if what we hear 
is realised, these ships will more resemble battle- 
ships than what we have hitherto regarded as 
armoured cruisers. The armament will probably 
exceed in power of attack the results obtained 
up till three or four years ago with first-class 
ships of the line. It is probable that in this 
case also the aim will be to have guns of uniform 
calibre forming the primary armament; and we 
are safe in the prediction that in such case the 
weapon will not be of less power than the 9.2-in. 
gun. An important feature in this, as in all 
ships recently designed at the Admiralty by Mr. 
Watts, will be the placing of all primary guns on 
the upper deck, which gives them very satisfactory 
height of platform; in many of the ships built 
in the past the importance of this has not been 
fully realised. We may instance the battleship 
Africa, launched last Saturday from the Chatham 
Dockyard, as described in another column of 
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this issue. This vessel is one of the three of the 
King Edward VII. class ordered two years ago, at a 
time when responsible critics were pointing out not 
only the inadequacy of the 6-in. weapon to meet the 
demands of modern warfare in respect of range, 
but also the importance of height of gun-platform. 
It must still be held as a flaw in the otherwise 
satisfactory administration of the Selborne Board 
of Admiralty that three such vessels were ordered 
so late as two years ago, when designs of an im- 
mensely superior character could have been pre- 
pared, if, indeed, they were not available, as 
is contended by some of the well-known parlia- 
mentary critics of Admiraity methods. In the 
Africa there are ten 6-in. guns on the main deck, 
and the centre line of these weapons is only 
12 ft. 9 in. above the normal load water-line ; in 
action this may be considerably less, especially 
if the vessel has her full fighting supply of ammu- 
nition and coal on board. In the event of the ship 
rolling to the extent of about 14 deg. of heel, the 
muzzle of these guns when at right angles with 
the longitudinal line of the ship would be im- 
mersed. (See ENGINEERING, vol. Ixxvii., page 74.) 
Moreover, it is quite easy to conceive that, even 
although the ship did not roll, the waves might be 
of sufficient height and periodicity to make it abso- 
lutely impossible for the projectile to clear the 
water, except when the gun was set at a high 
elevation. For this reason, therefore, the condi- 
tion realised in all Mr. Watts’s we is specially 
notable. He has evidently made up his mind that 
the only safe course to pursue is to give the guns a 
minimum elevation of about 20 ft. above the load- 
line ; in some cases it is considerably more. 

The next vessels included in the Admiralty pro- 
gramme for the year are the destroyers, and these, 
for the first time, are divided into coastal and 
ocean-going craft. It was decided to build five 
of the latter, in addition to one of a special type ; 
and we believe that in this latter vessel a speed of 
36 knots is anticipated. Thisisan unprecedentedly 
high rate to be guaranteed ; and although statements 
have time and again been made of such a rate being 
approached with small craft and by vessels of the 
torpedo type, it has never been attained under 
the conditions which are aimed at by the Admiralty. 
The most severe condition—and one which will 
establish a great advance—has reference to the load 
to be carried. While firms will have a free hand in 
design, it will be stipulated that the vessel must, on 
its extended 36-knot trial, carry a load of fuel to 
enable it to steam at this rate for eight hours. Thisis 
a more severe condition than has yet been exacted, 
and its realisation will undoubtedly be a great 
triumph for British marine construction. Of course, 
turbine machinery will be adopted, along with ex- 

ress boilers, and these latter will be worked under 
high pressure with oil fuel. The other five vessels 
are to be of 33 knots speed, and here the same con- 
ditions will requ.re to be met as regards load, &c., 
so that these vessels will mark a considerable ad- 
vance on the 30-knot boats built two or three years 
ago. It is anticipated that while the length will not 
be greatly increased, the displacement will be quad- 
rupled and the power will be about trebled, 
making it between 15,000 and 18,000 indicated 
horse-power. In this determination to increase 
the speed of these vessels one recognises the value 
of the research of the Destroyer Committee, over 
which Admiral Fitzgerald presided. This Committee 
established beyond doubt that the 30-knot boats, 
built a few years ago, were of adequate strength, and 
that, consequently, there was no need to forfeit in 
any part the essential element of speed in order to 
increase the scantlings, since such increase was 
practically unnecessary. It will be remembered 
that the Admiralty, no doubt as a consequence of 
the unfortunate accident to one or two destroyers, 
introduced a new type of craft, in which the strength 
was greatly increased in combination with a larger 
coal capacity, giving a wider range of action ; but 
the reduction in speed to 25} knots was regarded 
as too great a price. The decision to make the 
new vessels of 33 knots speed, with an equally satis- 
factory radius of action, will be welcomed, as it will 
enable the vessels to combat any foe of equal 
wer of attack or to run away from a superior 
orce. 

The orders for the twelve coastal destroyers, 
which will have a speed of 26 knots, have already 
been placed: five will be built by Messrs. J. S. 
White and Co., of Cowes ; five by Messrs. John I. 
Thornycroft and Co., Limited, of Chiswick and 
Southampton ; and two by Messrs. Yarrow and Co., 





of London. It would bea mistake to say that these 
are simply improved first-class torpedo-boats ; their 
length is 10 ft. more, and their speed one mile per 
hour greater, but they represent a much more re- 
liable type of craft. With a length of 175 ft. their 
displacement will be about 240 tons—about 50 tons 
more than the first-class torpedo-boats, and this is 
almost entirely absorbed in increased coal capacity, 
and partly in greater structural strength. They will 
be better able to maintain their speed of 26 knots 
than the torpedo-boats which have a maximum 
speed of 25 knots. 

In all‘of these new vessels—battleship, cruisers, 
and torpedo craft—the intention is to fit steam- 
turbines for propelling purposes. As to the 
number of screws, that will depend, so far as 
torpedo craft are concerned, upon the respective 
firms designing them ; but in the larger vessels four 
shafts, each with one propeller, will be adopted, 
with a form of stern differing very materially from 
that hitherto constructed. In all cases the arrange- 
ment will be generally similar to that in the 
Amethyst, where there were special high-pressure 
and low-pressure turbines for cruising purposes, 
in addition to the high and low-pressure turbines 
for full speed, and to those for going astern. 
This enables each turbine to work at its full 
power at low speed, while at middle speeds the 
steam is passed direct into the intermediate cruising 
turbine, so that there is at all speeds a consider- 
able range of expansion, with the full flow through 
the turbines. The Amethyst during her trials 
gave, as was recorded in ENGINEERING (vol. ]xxviii., 
page 689), a high economy at full speed, while 
at low powers her coal consumption per knot was 
not materially greater than with ordinary recipro- 
cating engines. In commission this result has 
been still further established, so that from the 
point of view of economy there seems no reason 
for doubt as to the advantage of the great step 
the Admiralty have taken. There are, however, 
dangers which may incline the more conservative 
of engineers to question the expediency of such a 
universal adoption of the turbine system. The steam- 
turbine demands most accurate and painstaking 
workmanship. Without this there can neither be 
economy nor complete success. If the Admiralty 
realise the sound principle of ensuring that the 
contracts shall be given to firms accustomed to 
operations involving fine adjustments, rather than 
to such firms as may fail to fully recognise the 
financial responsibility of the situation, then satis- 
factory results will be obtained. 

There is still uncertainty in the minds of the 
general public as to the manceuvring of a ship 
fitted with turbine machinery, due, perhaps, in 
many instances, to insufficient knowledge upon which 
to base deduction. It is said that, owing to the 
comparatively small surface of blades rotated at a 
high speed by turbines, the stopping or turning 
power may not be so great; in any case it is 
satisfactory that the Admiralty propose that the 
Amethyst and her sister-ship with reciprocating 
machinery should simultaneously carry out cer- 
tain trials to determine this point. Both vessels 
will be tested, in the English Channel, as to the 
time and distance required to bring them from full 
speed to a state of rest under various condi- 
tions as to reversing of turbines or reciprocating 
engines, while a test will also be made to find out 
the rate of acceleration starting from a state of 
rest. Other similar manceuvring trials will be 
undertaken, which are sure to be of interest, and 
to suggest modifications, if such are found neces- 
sary. In this connection we may note that the 
Fairfield Company, who have just completed a 
turbine-driven steamer for the London, Brighton, 
and South Coast Railway Company’s service be- 
tween Newhaven and Dieppe, propose to carry out 
corresponding tests on the measured mile, with 
special posts erected on the shore at prescribed 
distances apart, so as to secure data for plotting 
curves of deceleration and acceleration. This has not 
yet been done in the case of any turbine steamer. 
The usual method of ascertaining the length run by 
the ship after the turbines have been reversed is to 
cast buoys over the bow orstern ; but it is probable 
that the stream lincs and the way of the ship may 
tend to move the buoys, and thus influence the 
accuracy of the data. With the distance posts 
erected at the beginning or end of the measured 
mile, no such uncertain element will enter into 
the preparation of the data, while making it pos- 
sible to secure several spots on the diagram. 

There is another point which we are sure the 





Admiralty will not omit to carefully safeguard—th.t 
they will do everything possible to encourage t).e 
development of the system. Every inventor de. 
serves the fullest reward for his ingenuity and 
skill, and no engineer in recent times has dis- 
played the same power of origination and perse- 
verance as the Hon.:Charles Parsons, so that jie 
well merits his reward. But there is another 
and broader view which must never be lost sieht 
of, and that is, that every encouragement must he 
offered to engineers in order to develop the turbine 
system, so that we may arrive as soon as possible, 
not only at the highest efficiency with steam as a 
motive power, but, if possible, with the use of other 
sources of energy. Any step, either in the creation 
of a monopoly, or in the arrangement of terms re- 
garding’ licences and royalties, or in undue appre- 
ciation of one invention, tends towards conserya- 
tism, and, alike from the national and scientific 
point of view, such must be discouraged in all 
partments of engineering. 








ANOTHER TRADE-UNION CASE, 

WE publish elsewhere in this issue a report of 
the case of the Denaby and Cadeby Main Collieries 
Company v. the Yorkshire Miners’ Association, 
which was recently heard in the Court of Appeal. 
Like many other trade-union cases which have 
recently occupied the attention of the courts of 
justice, it involved the question whether a very 
large sum of money should be paid to employers to 
answer for damages for the consequences of a 
disastrous strike ; but up to the present it has 
not involved the decision of any very important 
principle of law. We say ‘‘up to the present” 
advisedly, for it is understood that the employers, 
who were unsuccessful in the Court of Appeal, 
intend to carry the matter to the House of 
Lords. The facts of the case may be found set 
out in Enerineerinc for February 5 and 12, 
1904, when we dealt with the proceedings in the 
case when it was before Mr. Justice Lawrance. 
They may, however, be very briefly recapitulated. 
The defendant union comprises a large number of 
branches in Yorkshire. Two of these branches are 
to be found at the Denaby and Cadeby pits. Each 
branch sends in delegates, who form the executive 
council of the federation. The rules of the associa- 
tion provide for the manner in which a strike is to 
be commenced. The men at the Denaby and 
Cadeby pits having become discontented, decided 
to go out on strike ; but in doing so they did not 
observe the rules, with the result that the com- 
mittee of the association passed a resolution to the 
effect that the strike was illegal. It should 
be mentioned that the strike was commenced 
by the men stopping work without notice.  In- 
asmuch as they had declared the strike to be 
illegal, the committee at first felt themselves un- 
able to grant strike pay, but a method was devised 
by which they sought to put the men in a position 
similar to that which is occupied by a workman who 
is locked out. Having done this, strike pay was 
granted to the men. One man, named Howden, 
amongst others, refused to be bound by the de- 
cision, and he brought an action to restrain the 
union from applying the funds to the purposes of 
thestrike. This action was recently decided in the 
House of Lords, their Lordships declaring that the 
strike pay was illegal, having regard to the rules of 
the association. Nevertheless, the payment of strike 
pay continued from June, 1902, to January, 1903, 
with the result that the strikers were provided 
with the means of subsistence during the whole of 
that time. The remaining facts may be well appre- 
ciated by reference to the questions which were put 
to, and the answers of, the jury who tried the case. 
We should point out that Nolan and Humphiies 
were the delegates from the Denaby and Cadeby 
branches, who were joined as defendants in their 
personal capaci 
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ity. 
Did ‘the defendants Nolan and Hum- 
phries, or either, and which of them, unlawfully 
and maliciously procure the men to break their 
contracts of employment by going out on strike on 


June 29 without giving notice? A. Yes. Q. 2. If 
you answer the first question in the affirmati‘e, 
then, were Nolan and Humphries, or either, and 
which of them, in so doing purporting to act \s 
agents of the association, and for its benefit’ 4. 
Yes. Q. 3. Did the members of the committe:s 
of the Denaby and Cadeby branches, or any :f 
them, unlawfully and maliciously procure the m0 
to break their contracts of employment by goin «ut 
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on strike on June 29 without giving notice? A. 
Yes. Q. 4. If you answer the third question in the 
aftirmative, then, were the members of the com- 
mittees in so doing purporting to act as agents 
of the association and for its benefit? A. Yes. 
Q. 5. Did the defendant association by its execu- 
tive council, or by its officials, ratify the acts of 
Nolan and Humphries, or of the members of the 
committees, in so procuring the men to break their 
contracts. A. Yes. Q. 6. Did the defendant 
association, by its officials, or by the members of 
the counmittees of the Denaby and Cadeby branches, 
maintain, or assist in maintaining, the strike by 
unlawful means—that is to say: (a) by molesting 
or intimidating men who were working for the 
plaintiffs, with a view to induce them to cease 
from so working ; (b) by inducing, or attempting 
to induce, men who were willing to enter into con- 
tracts of service with the plaintiffs, or to work for 
them, to refrain from so doing; (c) by the grant 
of strike pay against the rules of the association ? 
A. Yes.” The remaining questions, which, in effect, 
asked the jury to say whether the defendants had 
conspired together to do all or any of the above 
acts, were also answered in the affirmative. It is 
easy to see from these findings on the part of the 
jury what their view was of the facts of the case. 

In view of these findings, Mr. Justice Lawrance 
entered judgment for the plaintiffs. On appeal 
this decision was reversed, the Master of the Rolls 
dissenting. The reasons why the appeal has been 
allowed may be stated in a very few words. The 
Court of Appeal have held that there was not 
sufficient evidence to go to the jury that Nolan and 
Humphries were agents of the association to bring 
about the strike. The majority of the court have 
also held that there was not sufficient evidence 
that the association maintained, or assisted in 
maintaining, the strike by unlawful means, and 
upon this part of the case they held that the mere 
payment of strike pay was not sufficient evidence 
of unlawful maintenance. : 

The Master of the Rolls, however, while agree- 
ing that there was not sufficient evidence that the 
strike had been brought about by the defendant 
association, held that the question whether they 
had maintained the strike was one which was 
essentially for the jury to determine, and that, as 
the jury did determine it, he did not feel that it 
was within his province to disturb their finding. 

In our view, once it is shown that a strike is 
illegal in its inception it becomes necessary to 
inquire very closely into the reasons why strike 
pay is granted to the men. A strike cannot be 
made effective without the payment of strike pay ; 
and if those who decree that the funds of the union 
shall be devoted to any particular purpose have 
knowledge that the purpose is illegal, must they 
not be held answerable? We venture to predict 
that when this case reaches the House of Lords, 
more than one member of that tribunal will 
express the view that the questions whether the 
strike was carried on by methods of violence, and 
whether those methods were sanctioned by the 
union, were matters entirely for the jury to con- 
sider, and will decline to usurp the function of 
the jury. 








PROTECTION FROM LIGHTNING. 
_ Tuts is an iconoclastic age, and we daily have 
instances of the disturbances of views, both scientific 
and philosophical, hitherto thought to be broad 
based upon the soundest of foundations. The 
report of the Lightning Research Committee, just 
issued, is calculated to perform this service, or dis- 
service, in respect to the faith of the average mill 
or factory owner in the efficiency of the lightning- 
conductors with which his property is protected. 
Fortunately, in this country thunderstorms of exces- 
Sive violence are rare, or the inadequacy of the 
usual arrangement of lightning-rods would have 
long since been brought home to the public by that 
most convincing of all arguments—viz., the appeal 
to the pocket. In America, where severe storms 
are much more frequent, the inefficiency of the 
ordinary lightning-conductor has in this way been 
Well established for some time, and, as a consequence, 
it has of recent years been quite common there to 
omit all provision of this kind even in the largest 
public and private buildings. In the latter case the 
tisk is covered by insurance, but this is, of course, 
hot entirely satisfactory, as none but material 
injuries can thus be made good. The need for 





further light on the efficient protection of buildings | 


from lightning was evident over twenty years ago, 
when, as the result of a ‘‘ lightning-rod conference,” 
a series of regulations for the instalment of con- 
ductors was published in 1882. Since then many 
buildings have been protected on the lines here laid 
down ; but it was not long before it was recognised 
that the matter would have to be reopened. 

In their annual report for 1900 His Majesty's 
inspectors of explosives expressed this view 
strongly, in consequence of disasters due to light- 
ning strokes at the Nobel factories at Krummel 
and Harum, Germany. It was not here a case of 
the rods being erected by a local plumber, doing the 
work at a cut price, and to his own lights ; but the 
conductors were installed in good concordance with 
the best contemporary practice, and yet failed 
to give the protection required. In this position 
of affairs the Royal Institute of British Architects 
and the Surveyors’ Institution, acting on the initia- 
tive of Mr. Killingworth Hedges, appointed a light- 
ning research committee, being assisted to meet 
the inevitable expenses by a grant of 25. from the 
Royal Society and one of five guineas from the Royal 
Meteorological Society. Amongst the members of 
this Committee were Sir Oliver Lodge and Mr. G. 
Gavey, of the Post Office, whilst Mr. Killingworth 
Hedges acted as honorary secretary. The first step 
taken was to collect and collate accurate details 
concerning buildings struck by lightning. In the 
first instance information was sought both as to 
unprotected and protected buildings, but the mass 
of data became so voluminous that in the end only 
those cases in which the buildings were fitted with 
lightning-rods were investigated. One conclusion 
arrived at was that in Great Britain, during the 
years 1901 to 1904, over 500 buildings were struck 
by lightning, and of these the committee have 
details as to 115, of which 75 were unprotected, the 
remainder being fitted with rods supposed to be 
adequate by those responsible. 

In a preface to the report, Sir Oliver Lodge 
points out that in protecting a building from light- 
ning, two cases have to be provided for, which he 
calls respectively the ‘‘A” flash and the ‘“‘B” flash. In 
the former the cloud discharges direct to earth, and 
ordinary lightning-rods may be considered as pro- 
viding good protection against this form of dis- 
charge. In fact, they may by means of a ‘‘ brush” 
discharge from the points prevent an actual flash 
passing, the electric energy involved passing quietly 
and harmlessly to earth, just as an over-filled reser- 
voir may be quietly discharged through the ordinary 
water conduit or over the spill-way. 

In the case of the ‘‘ B” flash, points are, however, 
quite inoperative. Here the primary flash takes 
place between one cloud and another over the 
conductor. Owing to electric inertia the second 
cloud is instantaneously overcharged, and there is 
not time to quietly pass off this overcharge by 
the brush discharge, and as a consequence a flash 
passes from this cloud to the building below. 
Against this kind of flash the only safe protection 
would consist in enclosing the building in a com- 
plete metal cage-——a process too expensive to be 
practicable in ordinary cases, and objected to also on 
the score of appearances. To continue our previous 
analogy, the condition of affairs in a ‘‘ B” discharge 
may be likened to a valley having in it several 
reservoirs, one above the other. If one of the 
upper dams gives way, those lower down are certain 
to be washed out, however adequate the spill-way 
provided may be to take care of an ordinary flood 
discharge. Further, the flood from the broken 
reservoir will not follow any defined channel. 
Obstructions and training walls, which will safely 
control an ordinary flood, will fail to restrain such 
an avalanche of water as follows the bursting of a 
dam. Similarly, in the case of the ‘*B” flash, the 
discharge will not be confined to the lightning-con- 
ductor, but may take quite unexpected paths. 

Most of us have laughed over the White Queen’s 
description in *‘ Alice ” of the ‘‘ storm last Thursday, 
when the thunder came down the chimney and 
rolled about the floor in great lumps.” It would 
seem that her majesty’s statement was less pe 
than commonly assumed, as in the case of a ‘‘ B” 
flash the heated air from a chimney forms a path 
which is often preferred by the lightning, and when 
the room below is reached the damage done is 
quite as great as if thunder were a solid entity, and 
had made its appearance there in huge masses. 
A case of this kind is quoted in an appendix to the 
report of the Committee—viz., that of the Alex- 
andra Hotel, Darwen, a building protected at the 





neys out of seven. The lightning came down one 
of the chimneys 41 ft. away from the nearest con- 
ductor. The chimney was broken, the grate dis- 
placed in the room below, and the marble 
mantelpiece broken down, At the same time a horse 
was killed in a field outside. This additional fact 
illustrates another peculiarity of the ‘‘B” flash— 
viz., the tendency to side flashes and oscillations. 
These are also well illustrated by the damage done 
in another storm to St. Pancras Church, Euston- 
road. Here lightning apparently struck the rod and 
set up violent electrical oscillations on a lead roof 
with which it was in contact at one end, but this 
roof was not otherwise earthed. The consequence 
was that the electricity made its escape through the 
gas and steam heating pipes. The former were 
fused and the gas ignited. Generally speaking 
the damage done in protected buildings co not 
been excessive, so that the rods have provided 
partial protection at any rate, and have, therefore, 
a considerable value even in the case of ‘‘ B”’ flashes. 
To increase this the Committee recommend some 
important modifications in the specifications drawn 
up by the Lightning-Rod Conference in 1882, 
and also propose certain simplifications by omitting 
provisions which are now found to be of no advan- 
tage. Thus it is no longer considered necessary 
to gild or platinise the points of conductors ; 
iron rods are, moreover, preferred to copper as 
offering a greater resistance, and thus reducing the 
surging of the current. Copper has, however, the 
advantage of being less easily oxidised, but where 
used on this account it is quite unnecessary for it 
to be of high conductivity. The necessity of avoid- 
ing bends and sharp angles in the conductor is em- 
phasised. Conductors are best made as vertical rods 
tixed so far out from the wall of the building that it 
is not necessary to bend them round projections. 

As matters stand, architects have commonly 
preferred copper to iron, as, a smaller section being 
used, the conductor was less conspicuous, and if in 
the form of a stranded cable could be bent round 
any projections or led into any corner and kept 
well out of sight. This practice is most repre- 
hensible, since in an impulsive discharge of this 
character the current has a strong objection to 
being diverted from a straight-line path. Where 
iron has been used in the shape of a }-in. rod 
better results have been obtained, since it is easier 
to keep such a conductor straight and direct than 
it is to bend it. 

In the case of factory chimneys it is advised that 
arched metal rods connected tothe conductors should 
span the opening. Two main rods are advised, 
fixed on opposite sides of the chimney. Electric 
testing of the conductors when fixed is considered 
unnecessary, though the quality of the ‘‘ earth ” 
should continue to be tested. For this earth the 
use of coke or cinders is now considered question- 
able, charcoal or pulverised carbon being considered 
better. As a practical guide to architects and 
others wuedile for the protection of buildings 
from lightning the Committee make the following 
suggestions :— 

1. Two main lightning-rods, one on each side, should 
be provided, extending from the top of each tower, spire, 
or bi h chimney-stack by the most direct course to earth. 

2. Horizontal conductors should connect all the ver- 
tical rods (a) along the ridge, or any other suitable posi- 
tion on the roof ; ()) at or near the ground line. 

3. The upper horizontal conductor should be fitted with 
aigrettes or points at intervals of 20 ft. or 30 ft. 

4. Short vertical rods should be erected along minor 
nee and connected with the upper horizontal con- 

uctor. 

5. All roof metals, such as finials, ridging, rain-water 
and ventilating pipes, metal cowls, lead flashing, gutters, 
&c., should be connected to the horizontal conductors. 

6. All large masses of metal in the building should be 
connected to earth either directly or by means of the 
lower horizontal conductor. 

7. Where roofsare partially or wholly metal-lined, they 
should be connected to eirth by means of vertical rods at 
several points. 

8. Gas-pipes should be kept as far away as possible from 
the positions occupied by lightning-conductors; and as an 
additional protection the service mains to the gas-meter 
should be metallically connected with house services lead- 
ing from the meter. 


In his lecture to the Society of Arts, on Wednes- 
day evening, Mr. Killingworth Hedges described 
some recent equipments, in which the principles 
here set forth have been embodied. The most note- 
worthy of these is Westminster Abbey. Here the 
roof ridges, being very long, the horizontal con- 
ductors above them-have been fitted at intervals 
with aigrettes. In other cases illustrated by Mr. 


time of the accident by conductors on three chim- | Hedges some approximation has been made to the 
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ideal practice of encasing the building in a network 
of wire, for which the speaker advocated the use 
of galvanised iron cable, which, being very cheap, 
could be employed in large quantities. 








THE CANALS BILL, 

Tue first order at to-day’s meeting of the House 
of Commons is the second reading of the Canals 
Bill, and in view of the interest which this measure 
has for the commercial and manufacturing sections 
of the community, it will not be out of place to say 
a few words here regarding the principle it em- 
bodies, and the situation with which it is intended 
to deal. The appearance of such a Bill is a very 
welcome sign, indicating that at last the people of 
this country are awakening to the importance of 
inland waterways for the transport of heavy and 
bulky goods. For many long years our cafials 
have been greatly neglected ; few of them have had 
improvements made upon them, while many have 
actually been abandoned ; and until within the last 
few years the public seemed to take no interest in 
the matter. There remained, however, a few 
persons who still proclaimed, in season and out of 
season, the real importance of canals, and it is very 
largely to their exertions that the present change of 
opinion is due. 

Let us glance for a moment at the history of this 
question to see how the present situation has arisen. 
It is hard to realise, but nevertheless true, that the 
canal-owners are themselves largely responsible for 
the decline of their undertakings. Up to the time 
of the railway boom canals were flourishing in 
this country, and canal shares stood at high pre- 
miums. But the introduction of railways, which 
provided a quicker means of transit, created a 
panic among the holders of canal stock, and some 
of the canal companies actually insisted on their 
new rivals buying up their undertakings, though 
these were then paying very high dividends. in 
this way almost 950 miles of inland waterways 
were transferred to railway companies in the years 
1845 to 1847, and in later years this mileage 
was considerably increased. This transfer struck 
a heavy blow at the efficiency of the canal system, 
for the railway companies thus obtained possession 
of many connecting-links in through routes, and 
prevented amalgamation of, or co-operation between, 
canal companies. Parliament is, no doubt, also to 
blame for having allowed this state of affairs to 
arise, and at a later date, 1888, steps were taken to 
prevent an increase of the evil by enacting that 
railway companies should not acquire canal under- 
takings without the express consent of the Legisla- 
ture ; but nothing was done to remedy the evil then 
existing, and up to the present nothing has been 


done. 

The Board of Trade publishes returns relating to 
canals every ten years, and the latest returns, pub- 
lished in 1898, show the following figures for that 
year for the barge canals of the United Kingdom :— 
; Traffic in 


Tons. 
j 


Capital Ex- 


penditure. Revenue. 


Mileage. 





£ 
1,713,474 
390,240 


£ 
28,013,294 
| 10,784,659 
(estimated) 


2717 


1139 


31,526,032 


Independent ..! 
6,009,820 


Railway-owned 


Total 3856 83,797,953 | 87,535,852 | 2,103,714 


Thus it appears that although the railway com- 
panies own almost one-third of the total mileage of 
canals, they carry less than one-sixth of the total 
traffic and earn less than one-fourth of the total 
revenue. There is ample proof here that these 
railway-owned canals are not being used to full 
advantage, and the reason is that the popular 
opinion that the canal is necessarily a competitor 
with the railway for goods traffic has been acted 
upon by the railway companies, who have there- 
fore discouraged through communication. This 
opinion we believe to be erroneous, as, in view of 
the congestion of our railway lines, it would be an 
advantage, rather than a disadvantage, to them to 
be relieved of heavy, and therefore slow-moving, 
traffic, and to be able to devote themselves more 
fully to passenger traffic and to the carriage of 
goods requiring speedy transport. 

If the railway companies were to adopt a hostile 
attitude to any measure proposing to take their 
canals from them, its chances of reaching the 
Statute-Book would be seriously minimised ; but we 
doubt if any combination for this purpose is likely 
now to take place. In the last few years there 





have been signs of a change of view on the part of 
these companies, and the chairman of at least one 
railway company has publicly expressed the willing- 
ness of his company to part with its canals for a 
reasonable sum. This must be the first step in any 
scheme of reform, as through routes must be orga- 
nised and put in a condition to cope with modern 
requirements. A great obstacle in the way of effi- 
ciency at present is the want of uniformity in the 
gauge of our waterways, and before this can be 
remedied and deeper channels and wider and longer 
locks provided, there must be a heavy expenditure 
of fresh capital. Who is to undertake this work ? 
Clearly the only proper course is to create a special 
body to take over those canals, which together form 
complete through routes between the principal 
industrial centres, so that they may be brought 
under one management and organised on a new 
basis. This is the principle underlying the scheme 
contained in the Bill now before Parliament. 

The Canals Bill has been promoted by various 
Chambers of Commerce and other commercial 
bodies, and it is ‘‘ backed ” in the House of Com- 
mons by the following representative members :— 
Mr. Barron (who introduced the Bill), Sir J. 
Brunner, Sir W. Tomlinson, Sir W. Holland, Sir 
A. Hickman, Mr. Channing, Mr. Platt-Higgins, 
Mr. Crombie, Mr. Kerr, Mr. Field, Mr. Trevelyan, 
Mr. C. McArthur, and Mr. A. Cross. The Bill 
proposes to constitute a central canals trust to take 
over, improve, and manage certain specified canals 
which form through routes between the principal 
sea-ports of England, and having powers to acquire, 
improve, and manage other canals (except the Man- 
chester Ship Canal) at subsequent dates. This 
trust is to consist of a chairman, vice-chairman, and 
thirty-seven trustees, appointed as follows :—By 
the Treasury, Board of Trade, and Board of Agri- 
culture, seven each; port authorities of London, 
Liverpool, Hull, and Bristol, one each ; the Asso- 
ciated Chambers of Commerce of the United King- 
dom, the Central and Associated Chambers of Agri- 
culture, the Mining Association of Great Britain, 
and the Mansion-House Association on Railway and 
Canal Traffic, one each ; while the remaining eight 
will be nominated by the traders paying tolls and 
charges on the water-ways acquired by the trust. 
An interesting provision in the Bill is that no 
chairman, director, manager, or other official of a 
railway company shall be eligible to serve on the 
trust. 

This bare outline of the scheme of the Bill 
is sufficient to show that the measure is one of 
great importance to the commercial community. It 
contains a sincere effort to remedy an acknowledged 
evil, and on that account it deserves the hearty 
support of all interested in the commercial progress 
of the nation. The discussion in the House of 
Commons to-day will, therefore, be followed with 
much interest, and we sincerely hope that the Bill 
may be allowed to go to a Committee. 








THE USES OF ELECTRICITY IN 
MINES. 

Last Monday evening Mr. H. W. Ravenshaw, 
Assoc, M. Inst. C.E., delivered his second and con- 
cluding Cantor lecture on the above subject before 
the Society of Arts. He began by calling attention 
to a sectional model of a bricked shaft, lent by 
Messrs. Callender, which illustrated methods of 
supporting the cables, carrying junction-boxes, and 
other practical details which he had mentioned in 
the previous lecture. A common type of support- 
ing-cleat consisted of a pair of thick planks, each 
having a longitudinal semi-circular groove to fit the 
cable. These were bolted together, clipping the 
cable in the groove, and fixed to the side of the 
shaft. Junction-boxes, when necessary, might be 
placed in recesses in the brickwork, or carried on 
timbering if room allowed; but both cleats and 
junction-boxes and, in fact, anything which might 

struck by a falling bolt or piece of coal should 
be protected by a metal cap with sloping sides, 
which would deflect the falling body. The damage 
which might be done even by a small article 
dropped down a shaft 500 or 600 yards deep was 
considerable, as it would strike any obstruction 
with a force like that of a projectile. 

Mr. Ravenshaw also ped stn again to the advis- 
ability of keeping the surface circuits entirely 
distinct from those underground, and, in fact, of 
employing separate generators. The underground 
insulation, even in the wettest mines, remained 
uniformly better than that on the surface, which 





had to withstand steam, coal-dust, and vibraticy ; 
and any connection between the circuits mic}it 
result in interference with the power supply under- 
ground. It was also advisable to keep the power 
and lighting circuits distinct, though if a few lanijs 
were required a long way in-bye, they might je 
connected across the power mains to avoid carrying 
the lighting mains so far. Electric hand. lamps 
were not very satisfactory, and had not come inio 
extensive use. The ordinary miner’s oil-lamp 
retained its position; but electricity had been 
applied to the work of lighting it. The lighting 
of a thousand miners’ lamps every day in the 
ordinary way was a lengthy job, but a small 
portable battery had been devised by Messrs. 
Johnson, Clapham, and Morris, upon which the 
base of the lamp was pressed for a moment. This 
closed the battery circuit through a small loop of 
platinum wire close to the lamp-wick ; the wire 
glowed and ignited the lamp. ‘Phe lecturer showed 
how rapidly lamps could be lit by this means, and 
stated that the battery might safely be used in the 
workings, as its pressure of only two volts could 
not possibly cause a dangerous spark. 

Signalling down the shaft in the early days, when 
pits were shallower, was carried on by word of 
mouth, and even now the relics of this practice could 
be recognised in the cries in some localities when a 
cage starts. The next step was to strike blows on 
a piece of boiler-plate by a hammer worked with a 
wire rope; but though this made all the noise 
necessary, it was very fatiguing, and relays of sig- 
nallers had to be employed. The advent of electric 
bells had now practically displaced all other methods 
of signalling, and the number of dry batteries now 
used in collieries was enormous. Mr. Ravenshaw 
instanced one case where a single colliery spent 80/. 
per year in repairs and maintenance of dry batteries 
alone. It was most dangerous to mix up signal 
wires with lighting or power circuits, as not only 
was there a possibility of shocks and fires from the 
high voltage getting accidentally applied to the 
signalling circuits, but unintentional signals might 
be given, and serious accidents result. A very 
convenient arrangement for signalling was to have 
two bare wires strung through the workings, so 
that they might be pinched together by hand and 
the circuit, closed from any point. Telephonic 
communication was also extremely useful in a pit. 

Shot-firing, the lecturer said, was practised on 
either the high-tension system, using 40 to 150 
volts, or the low-tension system, using 3 or 4 volts, 
between which there was little to choose. Magneto- 
generators were used in both cases; in the former 
the fuse contained two points buried in partly 
conducting chemicals, which made a path for the 
current, and in the latter the current caused a 
platinum wire to glow, which fired the explosive. 

The discussions as to the relative advantages of 
continuous current and alternating current were 
now practically over, as the scope of each system 
was better realised. The lecturer thought that for 
underground work alternating current was decidedly 
the better ; one of the reasons being that such cir- 
cuits could be controlled by totally enclosed oil- 
break switches. Oil-break switches were out of the 
question for continuous-current work on account 
of the inductive rise of potential they caused in the 
circuit, and the arc formed when an inductive load 
was broken was a most troublesome thing to have 
inside an air-tight casing. Whatever system was 
used, its efficiency depended on having good plant 
in the first place, and paying continual attention 
to its maintenance and inspection. As regards the 
safety of motors in fiery pits, Mr. Garforth, of 
Pontefract, had made experiments which showed 
that a totally-enclosed motor could be safely run 
in the most highly explosive mixtures of gas and 
air. Ina 10 per cent. mixture, which was too bad 
to breathe, such a motor had run for over an hour 
at full load with no trouble, while an open-type 
motor had immediately caused an explosion. 

Mr. Ravenshaw here referred to the recent Home 
Office regulations with regard to the use of elec- 
tricity in mines, which, in their final form as issued 
last February, he considered about as satisfactory 
as could possibly be devised. (The main features 
of these regulations were discussed in ENGINEERING 
of April 14 last, page 478 ante.) The rule that the 
permissible leakage should not exceed ,jyoth of 
the main current was easily complied with, as 1t 
only demanded a comparatively low minimum !- 
sulation resistance to be maintained ; but the next 
rule (I., 7), which required fault-detectors to '* 
kept connected up in every insulated circuit, w«s 
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not so easily obeyed. At first it was said to be 
impracticable ; but instrument-makers had risen to 
the occasion, and the principle of three instruments 
which had been devised would be clear from the 
diagrams on the walls. The first, showing a device 
of Messrs. Everett and Edgcumbe, was for a three- 
phase circuit. Each phase could be separately 
connected to earth through an indicating instru- 
ment in series with a high resistance ; an alterna- 
tive method showed the phases connected through 
high resistances to an artificial neutral point, be- 
tween which and earth the instrument could be in- 
serted. For continuous-current mains the problem 
was much simpler. In this case a very high resist- 
ance was placed in shunt across the circuit, the 
ends and centre of the ‘resistance being connected 
respectively to three switch-contacts. The switch- 
arm was earthed through an indicating instrument, 
lamp and fuse in series. The instrument could be 
shunted by a resistance, if the earth current was 
too great to pass through it, the lamp then acting 
as an indicator. All such differential devices had 
this difficulty: that in the very unusual case of an 
equally bad fault being on each side of the system, 
the instrument would show no indications of a 
fault. Messrs. Nalder Brothers and Thompson 
were using the electrostatic principle, a moving 
vane carrying the needle being connected to earth 
and attracted to one or other of two pairs of fixed 
vanes. Each pair of fixed vanes was connected to 
one side of the system, and the movable vane 
tended to approach the.pair between which and 
earth the best insulation existed. 

Another of the regulations, said Mr. Ravenshaw, 
which seemed a little hard, was the one requiring 
underground cables to be carried in leather suspen- 
sions. There were at present hundreds of miles of 
cables in mines in this country fastened to the roof 
with wooden cleats, and the lecturer thought that 
where room was precious the use of wooden cleats 
had many advantages. However, it had been 
decided otherwise, and mine-owners must make 
the best of it. Some people might have thought 
it superfluous to forbid the use of more than 15 
volts on signalling circuits, but it was a necessary 
restriction owing to the practice of adding bat- 
teries in series almost indefinitely, to overcome the 
resistance of the lines, constituting danger from 
spark, and even shock. 

The question of first cost of plant for electric 
power had an all-important influence on the economy 
which would ensue from its installation. A good 
steam-driven plant, including buildings, could be 
put down for 22/. per kilowatt ; and a gas-driven 
plant, using coke-oven gas, would cost much the 
same ; though if gas-producers were required, the 
cost would be about 24/. per kilowatt. Mr. Raven- 
shaw thought that in view of the amount of ex- 
haust steam available at most collieries, there was 
a field for the Rateau system of exhaust steam- 
turbines, worked between atmospheric pressure 
and the best vacuum obtainable. He briefly de- 
scribed the system of thermal storage advocated 
by Rateau, and estimated that such plant could be 
put down for from 18]. to 201. per kilowatt, though 
many engineers would think that all the available 
work in the steam should be extracted in one engine. 
In giving costs per unit of power, the interest on 
capital expended must always be taken into account. 
When such figures as 0.4d. per unit were claimed, 
one missed the depreciation and interest charges 
from the tables, without which they were useless. 
Municipal undertakings Were great sinners in this 
respect. Mr. Ravenshaw gave instances of two 
cities in the north which had shown more or less 
satisfactory balance-sheets by only allowing 2.8 per 
cent. and 3.4 per cent. respectively for deprecia- 
tion—a totally inadequate amount. In one of these 
towns the plant was scrapped after running seven 
or eight years, and the unfortunate ratepayers 
would still be paying for it for the next twenty 
years. Five or six per cent. was the minimum 
which should be charged to depreciation. 

In colliery plant, interest and depreciation 
amounted to at least0.25d. per unit. Taking a ton 
of coal at the pit’s mouth at 5s.—a usual figure— 
and adding 2s. 6d. per ton for labour, water, and 
repairs in burning it, the price worked out at about 
25 lb. for @ penny. The steam plant would con- 
Sume quite 5 lb. per kilowatt-hour, so that fuel costs 
thus came to 0.2d. per unit. Gas plant would supply 
&unit for 2b. of anthracite, or 24 lb. of coke; but 
in the Midlands anthracite might cost 11. per ton, 
and coke was not always available. Besides, coke- 
oven gas fired very rapidly, and was not always 





easy to use in gas-engines; in some cases it had 
been found necessary to dilute it previously with 
the exhaust gases. Allowing, then, 0.2d. for coal, 
0.15d. for labour, stores, and repairs, and 0.25d. 
for interest and depreciation, we get 0.6d. per unit 
as the cost of power ; and even in a small colliery 
plant every tenth of a penny per unit would repre- 
sent 2501. per annum. 

Fortunately for power-users, electrical machinery 
only cost now about one-third of its price ten years 
ago. A40-horse-power motor at 800 revolutions could 
be got for 701. or 75l., and, in fact, large motors 
could be reckoned as costing about 2l. per horse- 
power—a great contrast to steam-engines, costing 
5l. or 6l. per horse-power. Of course, the main 
dynamo had to be considered ; but owing to the 
‘diversity factor,” a 600-horse-power dynamo 
would supply 1000 horse-power of motors; and, 
apart altogether from cost, electric motors had 
great advantages over steam-engines. 

The history of electricity in mines only went 
back about twenty years, and as most of the men 
who laboured for its introduction were still alive, 
Mr. Ravenshaw said it would be invidious to com- 
pare their work. He, however, thought it only 
fair to claim some honour for Mr. Frank Brain, of 
the Trafalgar Colliery, in the Forest of Dean, 
as the pioneer in the field. Mr. Brain had in- 
stalled electric signalling as early as 1866, laying 
cables down the shaft. In 1882 he introduced 
electric power, and in 1891 he was the first colliery 
manager to instal electric haulage plant. Every 
stage in electrification gave entire satisfaction, and 
has been worked practically without modification 
ever since. Another impetus was given to elec- 
tric working by a paper on coal-cutting, read by 
Messrs. Llewellyn and Claude Atkinson in 1891 
before the Institution of Civil Engineers. In the 
early days of the industry there were three firms 
who devoted their energies to its development, and 
of these the only survivor was that of Messrs. 
Ernest Scott and Mountain, who to-day held a 
leading position. 

The lecture concluded with the exhibition of a 
number of lantern slides, among which was an 
illustration of Messrs. Mather and Platt’s sinking- 
pump, which we describe in the present issue. 








THE WORLD’S COPPER PRODUCTION. 

WuerHer the world’s production of copper is 
keeping pace with the world’s consumption is a 
matter of some doubt, but it is certain that the 
former makes steady headway every year. During 
1904, according to the statistics (which are the 
last words on the subject) of Messrs. Henry R. 
Merton and Co., the aggregate reached 613,125 
tons, in comparison with 574,740 tons for 1903, 
541,255 tons for 1902, 479,514 tons for 1900, 
399,730 tons for 1897, and 324,505 tons for 1894— 
meaning that the output has almost doubled in 
the past ten years. The better portion of the 
38,385 tons increase on the one year is traceable to 
the United States, which continues to furnish more 
than 50 per cent. of the world’s total. Few of the 
other producers—all of secondary importance in 
comparison with America—did anything striking. 
The Australasian figure was 34,160 tons, as com- 
pared with an estimated 29,000 tons for the pre- 
ceding year; while Chili produced 30,110 tons, as 
against 30,930 tons ; Japan, 34,850 tons, as against 
31,360 tons ; Spain and Portugal, 47,035 tons, as 
against 49,740 toas ; Mexico, 50,945 tons, as against 
45,315 tons ; Canada, 19,185 tons, as against 19,320 
tons ; and Germany, 21,045 tons, as against 21,205 
tons. Below is a small table showing the progress 
made by these several countries in the past ten 
years :— 








-— 1894. 1900, 1902. 1908. 1904. 

tons tons tons tons | tons 

Australasia .. 9,000 23,020 | 28,640 29,000 34,160 
Canada : 5,000 8,500 17,485 19,320 | 19,185 
Chili .. 21,340 | 25,700 28,930 930 30,110 
Germany 17,200 | 20,410 21,605 21,205 | 21,045 
Japan.. 20,050 27,840 29,775 31,360 | 34,850 
Mexico -» 11,770 | 22,050 35,780 45,815 50,045 
Russia... .., 5,000 | 6,740 | 8,675 10,320 | 10,700 
Spain and Portugal | 54,175 | 52,872 | 49,790 | 49,740 | 47,035 


| 


The American figure is quite satisfactory, though 
probably the progress would have been greater but 
for the restrictive policy of the Amalgamated 
Copper Company, which controls a respectable pro- 
portion of the mines of the country. The table in 
the next column shows the total production and 


the contributions of the various mining regions 
over a series of years :— 


1902. 





- | 1804. 1898. 1903. 

tons tons | tons tons tons 

Calumet and Hecla | 27,676 38,583 | 36,270 | 34,150 | 35,270 
Other Lake .. 28,450 31,879 | 37,895 | 51,655 57,150 
Montana 79.730 =97,400 118,980 | 109,375 | 110,590 
Arizona . 19.690 48,359 62,455 68,570 | 81,740 
Other States 9,150 18,050 47,320 43,820 49,600 
159,695 234,271 292,570 307,570 334,170 


Proportionately, Arizona has made the best head- 
way in the past ten years, and its contribution to- 
day is not much below the combined Lake Superior 
mines. Montana leads owing to the wealth of 
such mines as the Anaconda, Parrot, Rutte and 
Boston, and Boston and Montana. Its increased 
output. was due entirely to the fact that the 
amalgamated properties were in continuous opera- 
tion for nearly the entire year. Th® output of 
ore tonnage from the Anaconda, Parrot, and 
Washoe mines greatly exceeded that of last year 
without a proportionate increase in metals, indi- 
cating a continual decrease in the value of the ores 
of those properties. It is understood that the 
ore from the Anaconda group averages only about 
24 per cent. copper. In the Lake Superior region 
preparations are being made for more active develop- 
ments this year. The Calumet and Hecla, Tama- 
rack, Baltic, Trimountain, Champion, and many 
other properties have been developed upon lands 
bought from the St. Mary’s Mineral Lands Com- 

nies. These lands were given to the company 

y the State in return for building the first 
ship canal at Sault Ste. Marie. Despite the large 
number of rich mines already segregated from the 
property, its enormously large holdings of mineral 
lands, now lying mainly on the south range of 
Houghton County and in Ontonagon County, render 
it but reasonable to expect that many other mines 
may be developed upon the remaining tracts in 
time. The table above shows that Arizona led last 
year in the matter of increase. The Copper Queen 
Mine in this State produced 59,000,000 Ib., in 
comparison with 36,885,000 lb. for the preceding 
year. The Detroit Copper Company produced 
16,623,000 lb., almost the same as in 1903. The 
Montezuma Copper Company, in Sonora, produced 
5,827,000 Ib., which is a decline of 3,500,000 Ib. 
from 1903. These are mines of the New York firm 
of Phelps, Dodge, and Co., and their holdings in- 
clude the Old Dominion and United Globe in Ari- 
zona, which produced 16,500,000 1b. last year. All 
these give them a combined annual production of 
97,000,000 lb., making them second to the Amalyga- 
mated Copper Company. Work has begun on the 
big copper cropeinge of the ey Copper 
Company in the Vaqui country. The engineers of 
the Sierra Madre road are pushing their lines 
toward the district, and to the location of the pro- 
posed City of Diedrich, which is to be at the mining 
property. 

Great things in the-way of copper production are 
expected from Alaska, and reports show that deve- 
lopment is being carried on rapidly, Fes pepe in 
the Tanana county. Copper is reported as occur- 
ring ut many points in Alaska, prominent among 
which are the valleys of the Copper, Waghite, Chitna, 
and Tanana rivers ; on Latouche and Prince of Wales 
Island, along the Mount St. Elias range, at Sun- 
rise and elsewhere. Alaska is a hilly and often 
mountainous country, except along the tundra of the 
Arctic circle, and the valleys of the large rivers, 
often five to thirty miles in width, are the natural 
highways for prospectors; hence it arises that 
mineral discoveries are first reported from them 
in the interior districts. The copper-fields of the 
Copper River and its principal tributaries have 
attracted the widest attention, though the most 
important developments are along the coast. The 
Copper River basin, with the valley of its tribu- 
tary rivers, is a vast field, and will require many 
years for even a fairly complete preliminary exami- 
nation. This basin is a broad synclinorium, the 
central part of which is occupied by the Wrangall 
mountains, which are of tertiary age. Copper ores 
are reported from many points along the valley of 
the Chitna and between that river and Mount 
Wrangell. Discoveries of native copper, bornite, 
and chalcopyrite are reported from the Kotsina 
River. Near the Kuskulana River a mass of native 


copper, 3ft. wide and 8 ft. long, was found. At 
the present time the most im 


rtant copper district 





of Alaska is in the vicinity of 


etchikan, in Southern 
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Alaska. On Prince of Wales Island several mines 
are being opened up on veins of sulphide ore that 
are apparently of good width and permanence, and 
which carry gold and silver as well as fair percent- 
ages of copper. 








NOTES. 





EpinsurcH Water Surry. 

For nearly ten years there has been in process 
of construction a new reservoir, having a capacity 
of 2800 million gallons, in connection with the | 
works for the supply of Edinburgh and district ;| 
and on Saturday last there was an interesting cere- | 
mony, which marked the beginning of the end of | 
the work of construction, the water on that occasion 
being for the first time turned into the new reser- 
voir. It is anticipated that the formal inaugura- 
tion of the passing of the water to the supply 
district will, take place on September 28 next, 
which will be the tenth anniversary of the com- 
mencement of the works. The new reservoir has_ 
been formed by the construction of a dam with | 
a puddle-clay hearting, impounding the water | 
of the Talla, between 35 and 40 miles from Edin- 
burgh. The drainage area is 6180 acres in extent, 
and is mostly hill pasture, with the exception of 
440 acres of peat. Of this total, 5670 acres have 
been acquired by the water trustees. The annual 
rainfall in ordinary dry years has been determined 
at 38 in., although at one or two places the mini- 
mum of 20 in. has been established in exceptional 
years. The available yield in dry years will be 
14,598,000 gallons per day, and of this two-thirds 
are available for adding to the supply of the dis- 
trict, the remaining third being for compensation 
water. When the work was commenced, it was 
decided to pass the Talla water through a tunnel 
constructed in one of the hills forming the divide, 
so that the work of constructing the dam across 
the valley would not be interfered with by flood 
water ; and this tunnel, through which pipes have 
now been laid, is utilised in connection with’ the 
outflow of water from the reservoir for the public 
supply as well as compensation water. The 
dam has a length of 1200 ft., and the foundation 
level is 40 ft. below the original bed of the 
stream. There is a batter on each face, and 
the width at top is 20 ft. The puddle-clay 
trench forming the hearting of the embankment is 
1300 ft. in length and 124 ft. in height, with a 
width throughout of 10 ft. The dam is practically 
completed, and forms a reservoir which at top 
water level will be 300 acres in extent, stretching 
up the valley for 24 miles. The greatest depth 
of water will be about 79 ft. The height above sea 
level is 950 ft. At the inlet to the tunnel, where 
the supply pipes are laid, there is constructed 
a valve-tower, and through the tunnel there have 
been laid pipes, each 36 in. in diameter ; those for 
the public supply are still closed down, and the 
ceremony on Saturday consisted in closing the third 
pipe to such an extent as to pass only the five 
million gallons of compensation water, so that the 
remainder of the supply from the hills now goes to 
make up the contents of the reservoir. From the 
reservoir there has been constructed an aqueduct 
35 miles long, including 9 miles of tunnel, 12 miles | 
of cut and cover, and 14 miles of cast-iron piping, 
varying from 27 in. to36in. indiameter. Each line 
of piping is capable of passing 12 million gallons per 
day ; but the whole of the tunnelling and cut-and- 
cover formation is of sufticient capacity to pass 
20 million gallons per day, which it is anticipated 
will be the ultimate supply from this new Talla 
Reservoir. The works, which have cost about 
1,250,000/., have been completed by Mr. John 
Best and his son as contractors, while Messrs. 
Tait and Reid, M.M. Inst. C.E., were the engineers. 


TRANSVAAL TIN. 

The world’s sources of itin supply on a good 
scale are so few that much interest must always 
attach to new finds of promise which are reported. 
In the Transvaal recently there has been much 





excitement over what looks like a very important 
discovery in the Vlaglaagte district. ‘‘ The possi- | 
bilities,’’ we are assured, ‘‘ are immense, and there 
can be no wonder that extravagant ideas—or what | 
appear to be extravagant ideas to the uninformed 
—as to its great value have been formed by men 
competent to advance an opinion.” It is always 
well to exercise restraint in relation to discoveries 
of the more precious metals ; but the Transvaal, 





as we all know, is rich in many minerals besides 


gold (with which it has hitherto been almost ex- 
clusively associated); and as to Vlaglaagte, the 
indications are most encouraging. The Johannes- 
burg Star gives a résumé of the description by Dr. 
Jorisen of the geology and occurrence of this par- 
ticular stanniferous zone. The tinstone occurs in 
a series of parallel layers of what Dr. Jorisen has 
termed ‘‘granulite.” These layers or crevices in 
the earth’s crust, which have been filled by gneissen, 
can be seen over a width of 150 ft. to 350 ft. across 
the strike, though as outcrops they are not to be 
found continuously. On the strike or run of the 
tinstone courses, which have been followed and 
opened in three different sections, some eight cross- 
trenches, varying in depth from 1 ft. to 15 ft., and 
varying up to 150 ft. in width, had been put down, 
while three more, on what appear to be cross or 
diagonal lodes, were being commenced. For over 
half a mile tothe west of the furthest work of the 
western section the tinrock has been exposed, and 
its extensions in that direction will, there can be 
no doubt, be traced further. The first of the two 
vertical prospecting shafts commenced some 12 ft. 
to the south of the spot where the phenomenal 
rock was first discovered, and came upon the lode 
at less than a foot in depth, which shows that its 
width must be greater than was suspected. In 
the most easterly cuttings another rich ledge of 
3 ft. to 4 ft. is exposed, the position of this course 
being apparently some 150 ft. to the south of the 
rich zone in the central section. These two rich 
zones are separated by a distance of 1150 yards 
on the run, a good deal—in fact most—-of the inter- 
vening country being covered over by subsoil. To 
the south of the central section, about 200 yards 
distance, what appears to be a parallel series of 
courses, one of which is said to as rich as the 
first discovery, has been found ; but whether it is 
a separate body or merely an oblique fissure be- 
longing to the main body, with which it may effect 
a junction, yet remains to be seen, and this remark 
also applies to the other apparently cross or 
oblique lodes. Exploration so far has, of course, 
been only of the most primitive kind. The 
Viaglaagte discovery is said to contain extra- 
ordinary values, and the vaguest possible con- 
tents—values fluctuating in millions—are heard 
occasionally spoken of. As has been stated, a 
known width of this belt is 150 ft. wide, and in 
another place 350 ft. containing ledges of gneissen 
and granulite, all of which are more or less stanni- 
ferous. If instead of an average of 225 ft. the 
tigure across be taken at 200 ft., and the depth of 
the section to 100 ft. by 4500 ft. long, and the 
value 2 per cent. per ton of the cubical con- 
tents contained therein, the value of tin being 
placed at 100/. per ton, would amount to over 
430,000 tons of tin, and the value to over 43 mil- 
lions sterling. If the calculation be reduced to a 
1 per cent. basis, then over every 100 ft. in depth 
the value to be won would be over 214 millions 
sterling. These are estimates more or less arbitrary, 
and must be taken for what they are worth ; but it 
would appear that before long a very important 
source of supply will be rendered available. A 
point making for permanence is the fact that the 
tin occurs in the the form of quartz, whereas most 
of the metal at present produced is alluvial, which 
is uncertain. 


Cueap ExvectricaL ENERGY FoR INDUSTRIAL 
Purposes. 

The electricity undertaking of Coventry, though 
not by any means amongst the largest in the 
country, shows working results which might well 
be envied by more ambitious schemes. While 
having the advantage of cheap coal, it has to meet 
very active opposition from the gas interests, 
Coventry being the second town in England with 
respect to the proportion of gas-engines to the 
population. In spite of this it has acquired a re- 
markably good motor load, amounting, neglecting 
the lunch drop, to a steady day load of about 500 
kilowatts, while the peak of the lighting load on 
the day in question—April 14 last—only just 
passed 700 kilowatts. Such a load goes far to ex- 
plain the ‘success of the undertaking, and its 


' acquisition was ascribed by Mr. Jeckell, the re- 


sident engineer of Coventry, in a paper recently 
read before the Birmingham and District Electric 
Club, entirely to the low price at which current 
could be sold. The following table shows the 
striking rate of reduction in the price of current 
during the last nine years; and the concurrent 
decrease in the working expenses, and increase in 


the profits, reflect great credit upon the manage- 
ment :— 


Table showing Results of Working at Corporation 
Electricity Works. 


| 
Station Gross Profit. 


| Costs. 


Amount of Current 
Sold in Unite. 
Pence’ per 


t | Total Revenue. 
Unit. 
Avernge. 


— | PerCent. of 
| Capital 


he. 
nil : 
0.38 5.9% 
0 86 

1.44 

2.15 

3.05 3.4: 
48t 3.37 
5.62 2.78 


6.47 | 2.2 


1902 78,442 

1903 102,712 

190% 119,470 4419 

1905 134,503 | 13,111) 4883 
| { 
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Mr. Jeckell maintains that these results do not 
depend upon conditions peculiar to Coventry, and 
that a sure way to create a demand for electricity 
is to offer it at an attractive price. This can only 
be done if the station is designed for the lowest 
possible capital costs and the highest economy in 
running. Mr. Jeckell advocates the use of large 
units, driven, in the general case, by open type 
marine condensing engines, whose economy and re- 
liability are so well known. In support of this he 
adduces figures comparing the working of the South 
Shields station, designed by himself on these Jines 
in 1893, with the Newcastle and District turbine 
station and the Sunderland station equipped with 
enclosed high-speed engines. All three stations 
are situated on river banks, and all get coal 
from the same neighbourhood, so that in these 
respects their advantages are equal. The South 
Shields station has much the smallest out- 
put, and yet for the last five years its works 
costs have been well below those of cither of the 
others. The last complete figures are for 1903, in 
which the outputs in millions of units were :— 
South Shields, 1.15 ; Newcastle and district, 2.65 ; 
and Sunderland, 2.85; the corresponding works 
cost per unit being 0.76d., 0.82d., and 1.05d. 
per unit respectively. After the insistance on 
having stations designed on practical lines, the 
chief point of the paper is the urging of station 
engineers to apply enterprise and ordinary com- 
mercial methods to their undertakings. Orders 
must be sought, not waited for. Customers must 
be treated liberally ; close and efficient methods of 
book-keeping must be used, and all officials must 
work harmoniously together for the good of the 
undertaking. 








Frre Trsts.—Reports Nos. 92 and 93, just issued by 
the British Fire-Prevention Committee, deal with tests 
recently made with 2}-in. and 2}-in. partitions of Man- 
tada slabs, fixed at the Committee’s testing-station by the 
Adamant Company, of London and Birmingham. The 
material forming the slab, and the process of manufac- 
ture, are kept.secret. The various tests made, and their 
results, are given and illustrated in the reports. 


Paris METROPOLITAN RaItway.—The capital raised by 
the Paris Metropolitan Railway Company to the close of 
last year was 3,000,000/., as compared with a similar 
amount at the close of 1903. The outlay made for way 
and works tu the close of 1904 was 1,752,506/., as com- 
pared with 1,460,651/. to the close of 1903. The expendi- 
ture made for land, &c., to the close of 1904 was 1,077,621/., 
as compared with 716,119/. at the close of 1903. The 
profit realised last year on working was 213,448/., as 
compared with 199,981/. in 1903; it should be noted 
that the amount returned as profit for 1904 included 
a reliquat of 631/. brought forward from 1903, while 
a corresponding reliquat of 19,579/. was brought into 
the accounts of 1903 from 1902. The actual profit for 
1904 was accordingly 212,817/., while that for 1903 
was 180,402/. The revenue acquired from all sources last 
year was 1,230,904/., of which 813,958/. was derived from 
passengers. The corresponding revenue from all sources 
in 1903 was 711,230/., of which 691,633/. was derived from 

ngers. The payment made to the municipality of 
Paris for 1904 amounted to 266,901/., as compared with 
224,1462. in 1903. The working expenses for 1904 were 
351,185/., as compared with 313,082/. in 1903. The amount 








distributed in dividends for 1904 was 160,000/., as com- 
pared with 118,901. in 1903. No allowance was made for 
accidents for 1904; 46,000/. was charged under this head 
for 1903. Although no provision was made for accidents 
in 1904, an allocation of 20,0002. was made for the year to 
the contingency fund. A similar allocation was mace [to 








the same fund for 1903. The company has also formed 4 
reserve fund, and the amount placed to the credit of t!:s 
fund for 1904 was 10,612/.; the corresponding allocation 
for 1903 was 65921. 
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STEAM TRIALS OF H.M.S. ‘‘ ROXBURGH.” 


ANotuer of the cruisers of the Devonshire class has 
completed this week the contract steam trials. This 
vessel is the Roxburgh, built by the London and 
Glasgow Engineering and Iron-Ship-Building Com- 
pany, Limited, Glasgow, and the results of her 

rformance are set out in detail in the table given 

low. The first of the vessels tried was the Car- 
narvon (see page 343 ante); the second was the 
Devonshire, and the third the Antrim, the results 
in these two cases being given on page 550 ante. 
We have already described the class in detail, and 
referred to the important comparative tests being 
made in connection with propellers. The interesting 
feature about the Roxburgh is that on the recommen- 
dation of the Navy Boiler Committee she has been 
fitted with the Diirr water-tube boiler. The Fairfield 


Date of trial 


UNSYMMETRICAL DAMS. 
To THE Eprror or ENGINEERING. 

Srr,—As the question of the stability of dams is im- 

rtant, it is, perhaps, desirable to make a brief reply to 

r. Mason’s letter. ‘The problem is difficult enough with- 
out being complicated by hasty misrepresentations. Mr. 
Mason might have given me credit for not ignoring an 
elementary principle. He alleges that my theory of the 
triangular dam involves ‘‘shear stress and large values of 
it along the back slope” of thedam. The statement is a 
blunder, as a simple calculation with the data given 
would have shown. He appears to have jumped to the 
conclusion that because there is shear on horizontal sec- 
tions at the down-stream face, there is also shear along, 
and normal to, the face. This is not the case. The data 
given in my note show that the axes of stress at the 
down-stream face are parallel and normal to the face. 
Hence there is no shear along the face or normal to it. 





Further, of the two principal stresses, the one normal to 


Stream Triats or H.M.S. “ Roxsurcnu.” 


: May 13 and 14, 1905. May 19 and 20, 1905. May 23, 1905. 
Nature of trial . 80hours’ coal consump- 30 hours’ cont consump- _ 8 hours’ full power 
tion tion 
Forward. | Aft. Forward. | Aft. Forward. | Aft. 
Draught of water *: .. 24ft. 6 in. 25ft.6in. 24ft.6in. 25ft. Gin. 24 ft. Gin. 25 ft. 6 in. 
.. knots 14.4 by bearings Measured mile of four 23.63 


Speed os oe 


Steam pressure in boilers 


176 Ib. per square inch 





runs, 21.54 
200 Ib. per square inch 204 lb. per square inch 
( Ashpits, cylindrical 








Air pressure in stokeholds inches in water Nil 16 in. pe... 5b. me 
boilers, 1 in. 
Starboard. Port. Starboard. Port. Starboard. Port. 
Vacuum in condensers. . ns 25 in. 25.5 in, 26.6 in. 25.5 in 25.8 in. 25.1 in. 
Revolutions per minute ee oa oe ee 86. 87 127.2 127.6 143.1 144.2 
Mean pressure in receivers. MeanjHigh . -- 106.5 Ib. 109.4 Ib. 178 Ib. 178 Ib. 187 Ib. 183 Ib. 
auxiliary water consumption per Intermediate .. 19.4 ,, 18.9 ,, 52 ,, 61 ,, 60 ,, 615,, 
indicated horse-power, 2.4 Ib. Low a ; 6.5 ,, Ol « oo | 16 ,, 19 ,, 
High .. col is aS... 70.1,, 70.4 ,, 91.1 ,, 92.0, 
Mean pressure in cylinders. Total { Intermediate , 10.4 ,, 10.76 ,, 24.3 ,, 24.3 ,, 20.7 5 a. 
loss of water, 17 tons w, fore 4.76 ,, 4.66 ,, 11.4,, 1L8,, 14.8 ,, 16S ,, 
Low, aft.. vol, ies 4.66 ,, 12.6 ,, 11.5,, 15.9 ,, 161 ,, 
4 ~ 4 oes 
wn nate deepowe ow ltntrmeiinte oats 
r 1000 indicated horse-power per $5 ar - r e y "o 
[ hcuma, 80 bane b= fore.. 370 365 1309 1354 1,908 1,978 
= is Low, aft 423 365 1447 1326 2,043 2,090 
Total indicated horse-powcr .. 2341 2293 7529 7476 10,734 11,123 
Grand total i on ay _ oh 4634 15,005 21,857 
Consumption of water(all purposes) per indicated horse- 
power per hour és a oe ni “ - 18.5 Ib. 16.7 Ib. 18,1 Ib. 
Consumption of coal (all purposes) per indicated horse- 
power per hour 3 “~ es a“ i -< 2.09 Ib. 1.99 Ib. 2.3 Ib. 


Company own the proprietary rights of this type of 
boiler, and manufactured those for the Roxburgh ; | 
we hope at an early date to publish _ illustra- | 
tions of these boilers. They worked satisfactorily | 
throughout all the trials, and from the results given | 
in the table it wil] be seen that the evaporation on 
the low-power trial, when only cylindrical boilers were 
used, was 8.85 lb. per pound of coal, while on the} 
30-hours’ trial at 15,000 indicated horse-power the | 
evaporation was 8.4 1b. On the full-power trial, when | 
the air pressure in the ash-pits of the cylindrical 
boilers was 18 in., and in the water-tube boiler 1 in., | 
the evaporation was 7.87 lb. per pound of coal. The | 
Diirr boiler burned 39.5 lb. per square foot of grate, | 
and the cylindrical boilers 27 1b. 

The first trial at 4500 indicated horse-power was | 
carried out on the run to Portsmouth ; for a mean of 
86.6 revolutions, the power was 4634 indicated horse- 
power, the coal consumption being 2.09 lb. The gun | 
trials were successfully completed on the Thursday of | 
last week, and on the following day the torpedo tests 
were satisfactorily finished ; the ship leavin imme- | 
diately for the 30 hours’ trial at the prescribed power | 
of 14,700 indicated horse-power. Whilst steaming at | 
this power the ship proceeded northwards to the 
Clyde, and in the course of the trial: carried out four | 
runs over the measured mile at Skelmorlie ; the mean | 
speed of these being 21.54 knots.’ The result for the | 
30 hours’ run showed that for 127.4 revolutions | 
the power was 15,005 indicated horse-power, the coal | 
consumption being 1.99 lb. per indicated horse-power 

t hour. This trial was completed late on Saturday | 
ast, and the ship anchored at the Tail of the Bank | 
until the 23rd inst., when she left on her eight hours’ | 
full-power trial. The contract required that on this | 
ran 21,000 horse-power should be indicated ; the mean | 
Power on the eight hours’ steaming was actually | 
“1,857, which was got with the starboard engine | 
making 143.1 revolutions and the port engine 144.2 | 
revolutions. The steam pressure at the boiler was | 
204 lb., while the coal consumption was 2.3 lb. per | 
horse-power-hour. Four runs were again made over | 
the measured mile, the average speed being 23.63 | 


knots, which is higher than in the preceding vessels | 
of the class, so that a high propulsive efficiency must | 
have bevn realised. Throughout the machinery worked | 


very satisfactorily ; the trials were conducted under 
the ne, war conditions already described in connection | 
with previous performances, 

_At the conclusion of the steam trials, circling, stop- | 
Ping, and starting tests were made, as well as a trial 


of Napier Brothers’ steam gear, with which the vessel | 
. The vessel returned to the yard of the builders | 


“4th inst., to be prepared for commission. 


is fitted 
on the 





the face is zero. At the down-stream toe in the case 
given the thrust parallel to the face is 7.75 tons per 
uare foot, and there is no stress normal to the face. 
r. Mason might have suspected this from the stresses 
given at 5 ft. from the toe in the note. 


Yours truly, 
May 20, 1905. W. C. Unwin. 








THE RATING OF MACHINERY BILL 
IN PARLIAMENT. 
To THE EpiTor oF ENGINEERING. 

Sir,—On one or two previous occasions, by your 
courtesy, some remarks of mine on this very important 
matter have appeared in your columns. My object was 
to show how utterly unnecessary this proposed Bill 
was, and that in effect its promoters were troub- 
ling Parliament to remove from their shoulders a 
wrong which was purely imaginary, and had no real 
existence. Within the last few days there has been 
a case in the Court of Appeal which definitely 
proves the truth of the above conclusions. The rating 
authority of Hunslet, near Leeds, assessed a rateable 
value of 45/. per annum on a manufactory containing 
machines, which were the property of the tenant, 
as nearly as can be inferred from newspaper reports. A 
rent was fixed by the valuer, such as a tenant would 
pay for the land, buildings, and machinery, as though 
the whole had been provided by a landlord, and let to a 
tenant. Ona — being entered against this, the 
matter was referred to the Recorder of Leeds, Mr. 
Tindal Atkinson, K.C., who reduced the rateable value 
to 31/. on the ground, apres that it was altogether 
wrong to put a renton the machinery, as it was right and 
correct to do with regard to land and buildings; and in an 
explanation to the Court the learned rder said :— 
‘* The value of the machinery was only taken into account 
by me as enhancing to some extent the rent of the pre- 
mises.” In delivering the judgment of the Court of 
Appeal, the Lord Chief Justice said :—‘‘I have come to 
the conclusion that the Recorder was quite right, and that 
the objections taken to his finding fail.” In the course of 
the judgment, reference was made to the old case of 
the Queen v. Lee, in which judgments were delivered by 
Cockburn, C.J., and Justices Blackburn and Lush. In 
that case this broad principle was laid down :—That the 
freehold alone—that is, Son, buildings, and anything 
added or fixed thereto, with the clearly expressed object 
of remaining permanently attached for ever, and with 
the further purpose of benefiting the inheritance—was to 
be taken as the rateable subject. Per contra, things only 
fixed to the freehold for any object, other than the above, 
as, for instance, tosecure them for convenient use, were 
not, and must not be treated as, the rateable subject. Fol- 
—. upon the above case in 1866, there was the Halstead 

ollowed again by others, and coming down to the 
Tyne Boiler Works case, and last of all to this Hunslet 
appeal. In none of these various cases, however different 
in character, has the broad rule laid down in the Queen v. 


Lee been departed from in the least possible particular. 
In every one of the cases it has been reiterated that you 
cannot rate a chattel, big or little, fixed or unfixed, but 
that these are simply to be taken, in a sense easily under- 
standable, as enhancing, ‘as the learned Recorder of 
Leeds puts it, ‘‘to some extent,” the rental value of the 
land and buildings. And nowto-day, and in the face of 
all this, we have the curious spectacle of a body of men 
clamouring at the doors of Parliament, and inviting the 
risks of legislation, in an endeavour to rid themselves of 
a purely imaginary burden, and one which the existing 
law has never laid upon them. 
Yours, &c., 


JOSEPH Ports. 
Newcastle.on-Tyne, May 19, 1905. 








THE FIRST STEEL RAIL. 

To THE Epitor or ENGINEERING. 
Srr,—In reading Mr. E. P. Martin’s very interesting 
residential address to the Institution of Mechanical 
Ungineers, I notice that he refers at length to Bessemer’s 
great invention. He says (alluding to the first Bessemer 
steel rail rolled):—‘‘It is of great interest to note that 
this rail was made without the addition of any man- 
ganese.” May I point out that Mr. R. F. Mushet claimed 
to have made the first steel rail, with the addition of 


manganese. 
Mushet, in his book ‘‘ The Bessemer-Mushet Process,” 
says :—‘‘ It was also essential to Mr. Bessemer’s successful 


carrying out of his great invention that he should be 
able to remove the occluded oxygen. Now I knew that 
metallic manganese would effect this, and I had that 
metallic manganese, in alloy with iron, as found in 
spiegel. I therefore added to some of the Chelsea- 
ol metal made from Blaenavon pig iron 3 per 
cent. of the purest spiegel, and fused these ingredients 
together.” 

After some trials Mushet melted separately Bessemer 
scrap and spiegel in a Sheffield type of crucible melting 
furnace, and then mixed them together while molten. 

To use his words, ‘‘ After the Bessemer scrap arrived 
from the Ebbw Vale Iron Works, I charged 16 melting 
pots with 44 lb. each of the cut-up metal, and when well 
melted, I had 3 lb. melted spiegel poured into each pot. 
The contents of the 16 pots were then poured into an 
ingot mould, the ingot was sent to Ebbw Vale, and was 
there rolled, at one heat, into a perfectly sound double- 
headed steel rail. This was the first steel rail of perfected 
Bessemer-Mushet metal ever produced.” 

Early in 1857 this rai! was placed in situation at Derby 
Station, and was not taken out until June, 1873; during 
its life of 16 years 1,252,000 detached engines and tenders, 
at least, had passed over it in safety. 

In 1868 Mushet discovered ‘‘ Mushet ” or ‘‘ self-harden- 
ing” steel, which is more generally associated with his 
name; but I think his services tee 4 not be forgotten in 
connection with Bessemer steel. 

Yours truly, 
Frep. M. Osporn. 

Clyde Steel and Iron Works, Sheffield, May 23, 1905. 


[Mr. Osborn appears to be referring to quite a different 
circumstance to that mentioned by Mr. Martin. The first 
Bessemer steel rails were rolled at Dowlais, on Septem- 
ber 6, 1856, and were made from two 10-in. ingots cast by 
Mr. Bessemer in London, these ingots being rolled direct 
without previous hammering.— Ep. E.] 








NEW BRITISH WARSHIPS. 
THe ArMouRED CruISER ‘‘COCHRANE.” 


On Saturday, the 20th inst., the armoured cruiser 
Cochrane was launched from the works at Glasgow of 
the Fairfield Shipbuilding and Engineering Company, 
Limited. The contract was completed in September, 
1903, the keel laid on March 24, 1904. The Cochrane is 
of the following dimensions:—Length between perpen- 
diculars, 480 ft.; breadth, extreme, 73 ft. 6 in.; and dis- 
placement at load draught, 13,550 tons. There is an 
armoured beit extending all round, consisting of 240 lb. 
armour, tapering to 80 lb. at the fore end and 160 lb. 
at the aft end of the vessel.. The protective deck proper 
extends from the stem to the stern, and ranges in weight 
from 80 Ib. to 30 }b. per square foot. Thisdeck is worked 
at the lower edge of the armour, and protects the vitals 
of the ship. Another deck of 40 Jb. per square foot forms 
a crown over the side armour and armour bulkheads. The 
normal coal capacity is about 1000 tons. 
he armament will be six 9.2-in. breech-loading guns 
and four 7.5-in. breech-loading guns, all fitted to revolve 
in barbettes, the — being worked and loaded by hy- 
draulic power. he secondary armament consists of 
oa 3-pounder quick-firing guns and two 12- 
pounder guns. The supply of ammunition for these 
— will be hoisted by means of electric motors. Two 
axim guns will also be provided. In addition, the 
vessel has two under-water 18-in. broadside torpedo tubes 
and one under-water stern 18-in. torpedo tube. At the 
fore end there is provided a steel conning-tower of 10 in. 
thickness, with an armoured communication tube to a 
lower conning-tower, Wireless telegraphy on the latest 
methods will also be supplied. An electric installation 
is arranged throughout the vessel on the double-wired 
system, and includes six powerful searchlights. 
The propelling machinery consists of two sets of triple- 
expansion engines, arranged in two water-tight com- 
rtments. h set has four inverted cylinders work- 
ing on four cranks, The crank, thrust, and propelling 
shafting is of forged steel and hollow. The two propellers 
are of manganese bronze, and each has three adjustable 
blades which work outwards when the vessel is going 
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ahead. The main condensers are of oval form, made of 

n-metal and fitted with brass tubes, and the con- 

ensing water is supplied by four — pumps of 

un-metal, each fitted with one independent engine. 
Steam will be supplied by nineteen Yarrow water-tube 
and six single-ended cylindrical boilers. All are de- 
signed to work ata pressure of 210 lb. The vessel on 
trial is to develop 23,500 indicated horse-power, and a 
speed of 23 knots is expected to be obtained. Her com- 
plement is about 700 officers and men. 


Tue Batrvesnip ‘ Arrica.” 


On the same day, the 20th inst., H.M.S. Africa was 
launched from the Chatham Dockyard. The first keel- 
plate was laid on January 27, 1904. The principal 
dimensions of the ship are :— 


Length between perpendiculars 
Breadth, extreme bes a 
At stem ... 
Freeboard {a amidships 
at — as 
{ Forward ... xP — ‘ 
ee Se 
The displacement at load draught is about 16,350 tons. 
The hull is constructed of steel plates and bars on the 
bracket system; the stem, sternpost, rudder-frame, shaft 
brackets, &c., being steel castings. On the side, extend- 
ing from about 5 ft. 3in. below to 8 ft. 6 in. above the 
water-line, the armour consists of Krupp steel, 9 in. and 
8 in. thick amidships; 7 in., 5in., and 4 in. forward. At 
the after end of the belt is a rounded armour-bulkhead of 
12 in., 10 in., and 8 in. Krupp steel. Above this belt 
amidships is the battery, whith is formed of 7-in. Har- 
veyed steel, splinter bulkheads, 2-in. thick, of K.N.C. 
plating, being fitted between 6-in. gun positions. There 
are also 2-in. nickel - steel plates on bow and stern. The 
two barbettes for 12-in. guns are circular in front, the upper 
tiers of plates being 12 in. thick, the lower 8-in. and 
6-in. Krupp steel. The conning-tower is of 12-in. and 
10-in, Krupp steel. The upper deck is formed of two 
thicknesses of 4-in. plating within the citadel, but only 
a single thickness of 3 in. beforeand abaft the latter. The 
main deck has two thicknesses of 1-in. plating from the 
forward battery bulkhead to about Station 22; from here 
tostem it is formed of two thicknesses of }-in. plating, the 
remainder being generally one thickness of 2-in. plating. 
The middle dec two thicknesses of }-in. plating from 
the armoured bulkhead to the fore side of the forward 
barbette, where it slopes to the lower deck in two 1-in. 
plates. The ap oh the side over the main machinery com- 
rtments is also formed of two 1-in. plates. The lower 
eck from the slope of the middle deck to the stem is 
made of two thicknesses of }-in. plating; and from the 
armour bulkhead to the after ent of the ship, two thick- 
nesses, one of 1-in., and the other of 14-in. plating. 

The armament includes four 12-in. 50-ton breech-loadin 
uns, on two turntables in circular barbettes, with all-roun 
Ce. The guns are protected by shields formed of 
8-in. and 10-in. Harveyed steel-plate, the floor and crown- 
plates wing 2-in. and 3-in. armour-plating. There are 
also four 9.2-in. 28-ton breech-loading guns on turn- 
tables in circular barbet ten 6-in, rk XI. guns 
in battery on main deck, and twelve 12-pounder 18 cwt. 
uns—four on upper deck and eight on shelter deck ; 
ourteen 3-pounder Hotchkiss—two on upper deck, eight 
on 9.2-in. shields, and four on forward bridge; two 
12-pounder 8-cwt. guns on after shelter deck; and two 
Maxim guns mounted on tripod stands. There are four 
submerged tubes for 18-in. torpedoes—two on forward 
platform deck and two on after platform deck. The ship 
carries eighteen 18-in. torpedoes.and six 14-in. torpedoes, 
these latter for firing with dropping gear from ship’s 
steamboats. The complement of officers and men is 781. 
The total capacity of coal is 2200 tons; this amount of 
coal will enable the ship to steam for about 29 days at 
a speed of 10 knots, or about four-and-a-half days at 18} 

knots, 

Messrs. John Brown and Co., Limited, of Clyde- 
bank, are the contractors for the machinery. There are 
eighteen Babcock and Wilcox type boilers, fitted in three 
boiler-rooms, six in each ; and three cylindrical boilers, 
each 15 ft. 7 in. external diameter and 10 ft. 7 in. long, 
with three furnaces, 3 ft. 11 in. internal diameter, of 
Brown’s cambered type, are fitted in a fourth boiler- 
room. The safety-valves to all boilers are to be loaded 
to 2101b. per square inch, The engines are of 18,000 indi- 
cated horse-power, there being two sets of inverted four- 
cylinder triple-expansion engines, working at a pressure of 
205 Ib. per square inch; the diameters of the cylinders 
are eet = Aen nanny 38 in. ; intermediate pressure, 60 in. ; 
low pressures 67 in. each. The four main condensers 
are of brass. The propellers are 16 ft. in diameter, and 
are arranged so that the pitch may be varied. There are 
also in the engine-rooms four evaporators, four fire and 
bilge pumps, each capable of discharging 100 tons of 
water per hour ; four main centrifugal pumps, each capable 
of discharging 1400 tons of water per hour from the bilge ; 
two twin air-pumps driven by independent engines 
(one in each engine-room) ; two turning engines and two 
starting engines. In the boiler-rooms are eight feed- 
pumps (four main and four auxiliary). Outside the main 
machinery spaces are four dynamos—two on the lower 
deck and two on the middle deck, each producing a 
current of 600 amperes with an electromotive force of 
105 volts. There is one een | machine in the auxi- 
liary machinery compartment on lower deck capable of 
pesmeesag 80 lb. of ice in 24 hours under tropical con- 

itions. Four sets of air-compressors—two aft and two 
forward—are fitted on the lower deck for charging and 
—— torpedoes. There is a steam capstan forward, 
the after capstan being worked by an electric motor. 

The steering gear is of the screw type, with two steer- 
ing engines, one in engine-room ; either engine is 
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of sufficient power to put rudder from hard over to hard 
over (or through 70 deg.) in 30 seconds when the ship 
is proceeding at full speed of 184 knots. There are four 
steering positions—viz., fore bridge, conning-tower, lower 
deck forward, and steering compartment on platform deck 
aft. The 12-in. and 9.2-in. guns are worked by hydraulic 
machinery, supplied by two pumps. The ship is fitted 
with six searchlights—two on the masts, two on the 
forward bridge, and two on the platforms near the after 
shelter-deck. There are twelve steam-fans for ventilat- 
ing the boiler-rooms, twenty-six fans for the general 
ventilation of the ship, and eight fans for ventilating the 
engine-rooms, driven electrically. The ship has two steel 
masts 2 ft. 6 in. in diameter, each mast being fitted with 
a searchlight platform and striking topmasts, each top- 
mast being 146 ft. above the water-line, with a multiple- 
fibre flashing signal-lamp at the fore, and a truck sema- 
phore at the main. 

There are sixteen boats provided for the ship:—Two 
56-ft. steam-pinnaces ; one 40-ft. steam-barge; one 42-ft. 
launch ; one 36-ft. sailing-pinnace ; two 34-ft. life-cutters; 
one 30-ft. cutter; one 32-ft. galley ; one 30-ft. gig; one 
28-ft. gig ; three 27-ft. whalers; two 16-ft. skiff dinghies. 
When the boats are armed, the 40-ft. steam barge, the 
56-ft. steam-pinnaces, and the 36-ft. sailing-pinnace will 
each carry one 3-pounder Hotchkiss gun; the 42-ft. 
launch, one 12-pounder 8 cwt. gun ; and each of the 34-ft. 
cutters will carry a 0.303-in. Maxim. The steam-boats 
and the 42-ft. launch will be fitted with countermining 

ear, and the 56-ft. steam-pinnaces with dropping gear 
or firing 14-in. to oes. The weight of hull, &c., 
when the ship is launched, will be about 5860 tons. 


H.M.S. ‘‘ Dominion” anp ‘‘ CARNARVON.” 

Two other warships have been passed into the Steam 
Reserve, upon inspection after completion at the yard of 
the respective builders. One of these is the battleship 
Dominion, built, engined, armoured and armed by 
Messrs. Vickers Sons and Maxim, Limited, Barrow-in- 
Furness (see ENGINEERING, vol. Ixxviii., page 607), and 
of the same design as the Africa, already described. The 
other is the Carnarvon, an armoured cruiser of the Devon- 
shire class, built by Messrs. William Beardmore and Co., 
Limited, Glasgow (see page 341 ante). 


Tue Batriesuips ‘‘ AGAMEMNON” AND 
**Lorp NELSON.” 

The first keel-plates of two new battleships have also 
been laid during the past few days—that of the Agamem- 
non, in Messrs. more’s new naval construction 
works ut Dalmuir (see ENGINEERING, vol. lxxviii., page 
455), and that of the Lord Nelson, at Messrs. Palmers’, 
Jarrow-on-Tyne. These ships arealike, and have already 
a cca, in ENGINEERING (vol. lxxviii., pages 408 
and 516). 


LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 11th inst., a further trial took place 
of the destroyer Garry, built by Messrs. Yarrow oni Co., 
which, it will be remembered, has a somewhat novel form 
of hull. The object of this trial was to ascertain the 
manceuvring qualities of the vessel. It was found that at 
high speed she turned in a smaller circle than other de- 
stroyers built by the same firm, but at slow speeds she 
took a larger circle to turn in. 








There was launched on Saturday, the 13th inst., from 
the Ayr yard of the Ailsa Shipbuilding Company, 
Limited, a steel screw tug, the Vinmac. Her dimensions 
are:—Length between perpendiculars, 75 ft.; breadth, 
moulded, 14 ft. ; and depth, moulded, 8 ft. She is in- 
tended for service in South America, and was built to 
the order of Messrs. McKie and Baxter, Govan, who are 
constructing the machinery. 


The Ailsa Shipbuilding Company, Limited, launched 
on Thursday, the 18th inst., from their Troon yard, a 
steel screw steamer, the Calshot, of 550 tons, for the 
British and Irish Steam Packet Company, Limited, of 
Dublin, for their general cargo trade. The dimensions of 
the vessel are as follows:—Length between perpendi- 
culars, 178 ft.; breadth, moulded, 27 ft. ; depth, moulded, 
13 ft. 3in. The vessel has been built to the highest class 
at Lloyd’s. The machinery will be fitted by Messrs. 
Muir and Houston, Limited, Glasgow, and consists of a 
set of triple-expansion engines, having cylinders 16 in., 
264 in., and 45in. in diameter, with a 30-in. stroke, de- 
signed to develop 700 horse-power. 

On Thursday, the 18th inst., there was launched from 
the yard of Messrs. Mackay Brothers, Alloa, a steel screw- 
steamer, the Prince Charles. Her dimensionsare: Length 
between perpendiculars, 135 ft.; breadth, 23 ft. 6 in. ; 
depth, 12 ft. 6in. She is built to Lloyd’s highest class 
special survey, to the order of the Sociéte Anonyme Anglo- 

ian Prince Line (Messrs. J. and R. Grant, London, 
managers). She is intended for a fast direct weekly ser- 
vice between the cities of London and Brussels, being 
ey, designed for the navigation of the Brussels 
nal. Triple-expansion engines placed amidships are 
being supplied by Messrs. MacColl and Pollock, Limited, 
Sunderland, the cylinders being 13 in., 22 in., and 36 in. 
in diameter, with a 24-in. stroke; boiler, 12 ft. 6 in. in 
diameter by 10 ft. long, working at a pressure of 160 lb. 
The Prince Charles is a sister-ship to the Prince Leopeld, 
launched by the builders a month ago for the same route. 
The latter ran her speed trials at Sunderland on the 
16th inst., with satisfactory results. 


On Thursday, the 18th inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a steel screw steamer the Volmer. The 
following are the principal dimensions :—240 ft. between 





ft. breadth, extreme, 19 ft. deep 

100 Al at Lloyd’s, under special survey, single. 
deck type, to carry 2200 tons dead-weight. The iain 
engines are by the North-Eastern Marine Engineer. 
ing Compra Limited, and have cylinders 18 in., 
29 in., and 48 in. in diameter, with a 33-in. stroke, steam 
—— supplied by a large boiler working at a pressure of 
180 1b. per square inch. The vessel has been built to the 
order of Mr. L. H. Carl, of Copenhagen, 


The Christian Brothers was launched on Thursday, the 
18th inst., — arn Swan, Hunter, and Wigham- 
Richardson, Limited, from their Neptune Shipyard, 
Newcastle-on-Tyne. This steamer, which is being built 
of steel, to attain the highest class in Lloyd’s Register and 
in the Norwegian Veritas Classification Societies, is to 
the order of Mr. V. Torkildsen, of Bergen, and is spe- 
cially designed to carry a good cargo on a light draught 
of water. The propelling machinery and boilers are also 
being constructed by Messrs. Swan, Seedy and Wigham- 
Richardson, Limited, the former being of the triple- 
expansion type 


perpendiculars, 
classed 


Messrs. Lobnitz and Co., Limited, Renfrew, launched 
on Thursday, the 18th inst., a powerful hopper bucket 
dredger for the Suez Canal Company. She has a hopper 
capacity of 2000 tons, and her dimensions are 270 ft. by 
47 ft. by 20 ft. 2 in. This dredger, which is named the 
Ptolémee, is the seventy-eighth vessel built by Messrs. 
Lobnitz and Co., Limited, for the Suez Canal. 


There was launched from the shipyard of Messrs. Coch- 
rane and Sons, shipbuilders, Selby, on Saturday, the 
20th inst., a steel screw trawler, the Viola, the principal 
dimensions being 120 ft. by 21. ft. 6 in. by 11 ft. 6 in. 
depth of hold. ‘The vessel has been built to the order of 
the Arctic Steam Fishing Company, Limited (Messis. 
Bacon and Co.), of Grimsby, and will be fitted with 
powerful triple-expansion engines by Messrs. Amos and 
Smith, of Hull. 


On Saturday, the 20th inst., Messrs. Craig, Taylor, and 
Co., launched from their shipbuilding yard, Thornaby- 
on-Tees, the Ballochmyle, a screw steamer of the follow- 
ing dimensions :—351 ft. by 47 ft. 6in. by 26 ft. depth, 
moulded. She is built of steel, to the highest class in 
aay * Ae special survey. Her engines have been constructed 
b essrs. Richardsons, Westgarth, and Co., Limited, 

iddlesbrough, the cylinders being 24 in., 40 in., and 
65 in. in diameter, with a 45-in. stroke, steam being sup- 
plied by two large steel boilers working at 180 lb. pres- 
sure ; large evaporator, patent feed-heater, &c. 


On Saturday, the 20th inst., Messrs. Furness, Withy, 
and Co., Limited, Hartlepool, launched a large steel 
screw steamer, over 350 ft. in length and of large measure- 
ment —s to Lloyd’s 100 Al class. Triple-expansion 
engines by Messrs. Richardsons, Westgarth, and Co., 
Limited, Hartlepool, will be fitted, the sizes of cylinders 
being 24 in., 39 in., and 66 in., with a 45-in. stroke, sup- 
plied with steam by two single-ended boilers, 16 ft. by 
10 ft. 6 in. long, working at 180 lb. per square inch. 

On Saturday, the 20th inst., there was launched from 
Sir Raylton Dixon and Co.’s Cleveland Dockyards, 
Middlesbrough, a screw steamer, the Chr. Knudsen, 
built to the order of Statsrad Gunmar Knudsen, of Pors- 

und, Norway, for the Canadian coal and ore trades. 
This vessel is the third of the builders’ new type, and is 
so designed ‘that, although she is over 51 ft. beam, she 
has no hold or lower deck beams, pillars, or web frames, 
throughout the holds, making absolutely free and clear 
holds for cargo. She carries over 2000 tons of water bal- 
last, five-eighths of which is in the double-bottom, and the 
remainder between the cantilever frames and the shell, 
in water-tight chambers fore and aft, and giving a double 
margin of safety. She is a complete self-trimmer, with 
h ~ wa 30 ft: wide, and has eleven masts with twenty 
derricks, and is so arranged that she will load about 
7000 tons of coal in three hours in a little over 22 ft. 
draught, without any trimming whatever ; she can be dis- 
charged in seven hours. The Chr. Knudsen will be fitted 
with triple-expansion engines by the North-Eastern 
Marine Engineering Company, Limited, Sunderland, 
having cylinders 26 in., 42 in., and 70 in. in diameter, 
with a stroke of 48 in., supplied with steam by two large 
single-ended boilers working at 180 Ib. pressure, and 
fitted with Howden’s system of forced draught. 


Messrs... Ramage and Ferguson, Limited, Leith, 
launched on Saturday, the 20th inst., the Venetia, a 
steam yacht of about 550 tons, built to the order of Mr. 
F. W. Sykes, Lindley, Huddersfield, to the — and 
under the superintendence of Messrs. Cox and King, 
5, Suffolk-street, Pall Mall, London. Her principal 
dimensions are:—Length over all, 200 ft. ; breadth, 
moulded, 26 ft. 3in.; and depth, moulded, 16 ft. 31n.; 
and the machinery consists of a set of triple-expansion 
engines, supplied with steam from two boilers working 
at a pressure of 180 lb. The Venetia is the two-hundredth 
vessel built by Messrs. Ramage and Ferguson, Limited. 








Tue InstiTuTION or Navat ArcuiTEcTS.—The summer 
meeting of the Institution of Naval Architects will be 
held in London on Wednesday, July 19, and the two 
following days. There will be two morning meetings 
for the reading and discussion of papers. The rema!n- 
ing time will be devoted to visits and excursions, inc! id- 
ing, it is hoped, a visit to Portsmouth. A conversazicne 
will be held on one of the evenings. Detailed programmes 
will be issued later, 
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CONSTRUCTED BY MESSRS. MATHER AND PLATT, 
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ELECTRICALLY-DRIVEN TURBINE SINKING-PUMP. 
LIMITED, ENGINEERS, SALFORD. 
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| next impeller immediately above. The design of these 
impellers is such that there is no axial thrust on the 
shaft due to the reaction of the water, and the fixed 
| rings forming the passage chambers are made to re- 
gister centrally by means of nipple and recess joints, 
the complete series of rings required for the head of 
delivery being held together by the external tie-bolts 
shown in Fig. 1. 
| From the topmost chamber the water ascends by 
means of four ges cast in the sides of the distance- 
| piece above the pump. These passages register with 
| others formed in the casting, which. carries the magnet 
| frame of theelectric motor. This magnet casting is of 
| steel, and the motor having four poles, the passages 
pass up between the poles, and, besides being out of 
the way, materially assist in cooling the motor. The 
| water leaves the end cover of the motor by four inde- 
pendent pipes, which unite at the top in a casting, to 
| which the main delivery pipe is bolted. The junction 
casting carries a pulley, round which the suspension 
rope, serving to raise and lower the pump in the shaft, 
is fixed, 
The motor is, of course, totally enclosed, so that it 
can work whez the whole pump is submerged. It is 
| of the four-pole shunt-wound type, designed to run at 
1150 revolutions per minute with 500 volts across the 
terminals. Any speed regulation required is effected 
by a rheostat in the shunt field. Access may be ob- 
tained to the brushes and commutator by any of four 
water-tight doors, the ingenious design of which is 
worthy of note. The pair of bolts on each side hinge 
|on a joint pin and pass through open-ended slots in 
| the cover. The door can thus be swung open, usin 
either side asa hinge, a great consideration in awkwar 
situations; and, as nothing is detached, there is no 
chance of the cover, bolts, pins, &c., being drop 
down the shaft. The armature-shaft is connected to 
the pump-shaft by a flexible coupling, the weight of 
each shaft with its fittings being supported by ball- 
bearings at its upper end. 

The pump is capable of raising continuously 500 
gallons per minute against a head of 300 ft. The 
efficiency of the pump alone, when tested under some- 
what adverse conditions, amounted to about 60 per 
cent., and the combined efficiency of pump and motor 
to about 53.5 per cent. The pipe seen at the side of 
et nay in Fig. 2 is connected to an ejector, which is 
w to clear out air from the delivery-pipes previous 
to the pump starting. The total weight of the entire 
apparatus, including the four - way delivery - branch 
with the sheave at the top, and the strainer at the 
bottom, is 54 tons. We believe that the pump illus- 
trated is the first of its kind in this country, and 
occupying, as it does, extremely little room in the shaft, 
and being strongly and simply constructed, the type 
should meet with eneral appreciation. Several 
of the kind are under construction in the works 
at present, including two sets for the Dutch East 
Indies. 

Messrs. Mather and Platt also have in hand two 
Kérting double-acting two-cycle gas-engines, in which 
four impulses per revolution are given to the crank- 
shaft exactly as in an ordinary steam-engine. These 
engines are capable of developing 350 brake horse- 
power continuously, and will be coupled direct to 
multipolar continuous-current dynamos of the makers’ 
latest type. The working cylinder is 55 centimetres 
(218 in.) in diameter by 1 metre (39% in.) stroke, and 
the engine runs at 107 revolutions per minute. Includ- 
ing the dynamo, the over-all length and width of each 
set are respectively 8.84 metres (29 ft.) and 5.1 metres 
(16 ft. 7 in.). The engines will work with coke-oven 
gas, and supply electric power for all the machinery 
in connection with the coking plant. Special means 
|are adopted to allow of satisfactory working with 
rich gas, of which-about 50 per cent. is hydrogen, and 
a further large proportion consists of hydro-carbons. 
Messrs. Mather and Platt have now built many 
thousands of horse-power of gas-engines, one engine 
alone developing 1000 brake horse-power in two cy- 
|linders. This engine has now been running most 
successfully for several months. 














Mexican RatLway EnTeERPRISE.—The prospects of the 
Mexican Railway Company, Limited, in which British 
capital to the amount of 7,820,780/. has been invested— 
with hitherto only a very partial return—appear to be 
somewhat improving. Last half-year the interest upon 
the debenture stock was paid, and 5 per cent. upon the 
8 per cent. first preference stock. During the past half- 
year some bridges on the line were strengthened, and 
about 20 miles between Paso del Macho and Vera Cruz 
| were relaid with 75-lb. rails; about 14 miles of new sidings 
| were also laid at various points. The stock of locomotives 
| was increased during the past half-year by the addi- 
| tion of two passenger and four s engines. The stock 


with its axis vertically, the general appearance being ®™0unted at the close of 1904 to 82 engines of all 
shown in Figs. 1,2,and3. After ing up through a 
auze strainer and foot-valve, the water enters the 
owermost of the four centrifugal impellers, and is | s and service trucks was 1087, of which 964 were 
forced outwards into a stationary guide-ring. 
conducted back to the centre 0: 
curved passages, which deliver it to the centre of the 


classes, of which 69 were in running order. The stock 
| of passenger carriages at the close of last year was 75, 
| of which 57 were in running order; and the number of 


in running order. The inner part of Vera Cruz pier 
oe Dae widened by 50 ft., with great advantage to the 
traffic. 
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INDUSTRIAL NOTES. 

Tue state of the labour market, as shown by the 
returns sent to the Labour Department of the Board 
of Trate, indicates slow improvement on the whole ; 
but in some branches this improvement seems to have 
been arrested. The report is based on 4649 returns— 
namely, 3328 from employers or their associations, 1240 
from trade unions, and 81 from other sources. They 
cover a wide field, for most of the important branches 
of industry are included. Generally there was a dis- 
tinct improvement in the iron and steel trades, and in 
the cotton, woollen, boot and shoe, and the furnishing 
and wood-working industries. The cotton and tin-plate 
trades continue very brisk. 

In the 271 trade unions specially reported on, there 
was an aggregate membership of 575,968; of these, 
32,348, or 5.6 per cent., were unemployed—the same 
as in the month previous, but 0.4 per cent. fewer than 
in the same month a year ago. 

Employment in the coal-mining industry was about 
the same as in the previous month, but not quite so 
good as a year ago. At collieries employing 550,964 
workpeople the pits worked, on an average, 4.95 days 
per week, 5.09 days in the month previous, and 4.86 
dayf in the same month a year ago. The figures were 
affected in both periods by the ter holidays. The 
comparison, therefore, is fair. 

In ironstone-mining employment has continued good, 
and is about the same as a year ago. At the 122 
mines and open works covered by the returns, the 
average time worked was 5.71 days per week, 5.84 days 
in the previous month, and 5.67 —_ pl go ago. In 
this case also the Easter holidays affected the figures. 





Employment in the pig-iron industry continued to 
improve during the month, trade being considerably 
better than a yearago. Returns relating to the works 
of 108 ironmasters show that 318 furnaces were in 
blast, employing about 22,670 workpeople. There 
was an increase of two furnaces in blast in the month, 
and an increase of fifteen compared with the same 
- month a year ago. The number of furnaces in blast 
was greater than at any time since September, 1903. 

In the manufacture of iron and steel employment 
continued good, with little change compared with the 

revious month, but better than a year ago. Returns 

rom 205 iron and steel works, employing 91,252 work- 

men, show that the volume of employment in the 
month was 0.4 per cent. less than in the previous 
month, but 3.9 per cent. better than a year ago. 

Employment in the tinplate industry continued 
to improve, and was considerably better than a year 
ago. There were 408 mills at work—an increase of 
three over last month, and of 41 as compared with a 
year ago. The number of mills in operation was 
greater than at any time since 1900. 





In the engineering trades generally employment 
continued to show a slight improvement, and was 
better than a year ago. The proportion of trade- 
union members unemployed was 6 per cent. ; previous 
month, 6.1 per cent.; and a year ago, 6.2 per cent. 
The number is still large, but is smaller than in any 
month in 1904. 

In the shipbuilding trades there was a decline, but 
employment was better than a year ago. The pro- 
portion of unemployed union members was 12.2 per 
cent.; previous month, 11.2 per cent.; same month 
a year ago, 12.7 per cent. The percentage is still 
very high. 





Employment in the building trades continued dull, 
but was slightly better than a month ago, though not 
so good as a Png ago. In the wood-working and 
furnishing trades it was better than a month ago and 
a year ago, and is now considered fair on the whole. 
The proportion in the last two unions was 4.2 per 
cent. ; previous moath, 5.1 per cent.; a year ago, 5 per 
cent. 





Employment in the cotton trades continues very 
brisk, and is very much better than a year ago. Re- 
turns from firms employing 129,571 workpeople show 
an increase in the wages paid of 0.3 per cent. over last 
month, and 14.5 per cent. over a year ago. 

In the woollen trade also employment was good— 
better than a year ago Returns from firms employ- 
ing 14,269 workpeople show an increase of 1 per cent. 
in the wages paid in the month, and of 3.6 per cent. 
compared with a year ago. 

Employment in the worsted trade also showed a 
slight improvement, and was a trifle better than a 
year ago. Returns from firms employing 35,896 
workpeople show an increase of 1.4 per cent. in the 
wages paid in the month, and of 2.1 fer cent. as 
compared with the same month a year ago. This 
improvement shows the turn of the tide favourably to 
labour. 

Reports as to the flax trade were not encouraging. 
There was little change generally ; but in Scotland it 
was worse than a year ago, much short time being re- 


sorted to. Returns from firms employing about 50,000 
workpeople show an increase of 1 per cent. in the 
number employed, and a decrease of 0.3 per cent. as 
compared with the same month a year ago. 

Employment in the jute trade was only moderate— 
worse than a year ago. Returns from firms employing 
26,000 workpeople showed an increase of 1.2 per cent. 
in the total number employed, but a decrease of 1.7 
per cent. compared with a year ago. 

In the silk trade the conditions vary. In firms em- 
ploying 11,672 workpeople there was an increase of 
2 per cent. in the number of throwing and spinning 
spindles over a month ago, but a decrease of 0.4 per 
cent. compared with a io ago; in the looms working 
there was a decrease of 0.3 per cent., but an increase 
of 6.6 per cent. over a year ago. 

In the hosiery trade employment was good in Scot- 
lard, but dull in ttm In both cases, however, 
it was better than a month ago and than a year ago. 
In Leicestershire the wages increased by 1.6 per cent., 
in firms employing 8530 workpeople, over the month 
previous, and 5.6 per cent. over the same month a 
year ago. 

Employment in the boot and shoe trades continued to 
improve generally, and was better than a year ago. 
The increase in wages paid was 2 per cent.; as com- 

ared with a year ago, 5.9 per cent. In the other 
eather trades employment continued bad, but was 
better than a year ago. The proportion of unem- 
ployed union members is still large—9.3 per cent.; a 
year ago, 9.8 per cent. 





The printing and book-binding trades are slack— 
worse than a month ago and a year ago; in the paper 
trades employment is fair. In the former the propor- 
tion of unemployed was 5.8 ; in the previous month, 
4.5 per cent.—the same asa yearago. In the latter 
the proportions were 3.8, 2.9, and 3.1 per cent. re- 
spectively at the same dates. 

In the glass, pottery, brick, and tile trades some 
improvement is manifest, but it is scarcely up to the 
usual seasonal improvement. The indications are, 
however, more favourable. 

Agricultural labour is reported to be rather scarce 
in the Midland and South-Western counties. In other 
es regular employment is reported, except for casual 

abour. There was little change in the conditions of 
dock and riverside labour. 





There were 28 new labour disputes in the month, 
23 in the month previous, and 21 in the same month a 
year ago. The total number affected by disputes in the 
month was 12,515, or 2682 fewer than in the previous 
month, but 6986 more than in the same month a year 
ago. The aggregate duration of all disputes, new and 
old, was equal to 145,700 working days, or 38,100 less 
than in the month previous, but 75,000 more than in 
the same month a year ago, The number of disputes, 
new and old, settled was 15, affecting 3549 persons. 
Two were decided in favour of the workpeople, seven 
in favour of employers, and six were compromised ; 
two were in negotiation. 

The net result of all the changes in the rates of 
wages in the month was an increase equal to 250/. per 
week, The changes affected 11,250 workpeople, of 
whom 8850 obtained advances and 2400 sustained 
reductions. In the month previous 47,600 workpeople 
were affected, the result being an increase of nearly 750/. 
per week. In the same month a year ago a decrease 
in wages of 1000/. per week resulted to 40,800 persons. 
The increase in wages was mostly confined to iron and 
steel workers in “Scotland and South Wales. The 
quarrymenin North Wales suffered a reduction. Most 
of the changes were effected by sliding-scales or by 
Boards of Conciliation. The others were arranged by 
negotiation between the parties concerned, without 
stoppage of work. 





The report of the National Union of Boot and Shoe 
Operatives indicates a further slight improvement in 
this branch of industry. But the amount of wages 
paid was less by 3.2 per cent. than in the same month 
of last year, though better by 1.7 per cent. than a month 
ago. The report expresses approval of the intention of 
the Manufacturers’ Associations to advance the prices 
of their goods. This, it says, is rendered necessary b 
the increased cost of leather. If it be not done, wit 
the “eeagen keenness of competition, the danger is that 
further reductions in the already low wage of the 
operatives will have to be made. Disputes were more 
plentiful inthe month. There was one still unsettled 
at Leicester. One occurred at Chesterfield, but was 
settled by negotiation. Others occurred at Kendal, 
Stafford, and Leeds, which the officials were dealing 
with at date of the report. There is a very full state- 
ment of the case in the Raunds district of North- 
amptonshire, in the dispute with the army contractors. 
There is a complaint of ‘‘ the position taken up by the 
so-called co-operative societies” in four places in the 
district ; this, it is stated, will be dealt with by the 
Joint Committee of Trade Unionists and Co-operators, 





appointed by the Trades Congress. 


The Durham Miners’ Association’s Monthly Circular 
condemns the Employment in Mines Bill, introduced 
on behalf of the Miners’ National Federation. Mr, 
John Wilson, M.P., says :—‘‘ I have no hesitation in 
as3erting that the Bill of this year is worse by far 
than the absolute and universal Eight-Hours’ Bill 
which they introduced 14 or 15 years ago.” By this 
Bill the age is reduced from 21 to 18, but the Durham 
miners will have none of it. A long list of cases 
with which the Compensation Committee had to deal, 
to avoid the expense and trouble of taking them into 
Court, is given. 





The Trades and Labour Gazette deals with the Un- 
eg Bill, which it criticises in a friendly way, 
and it adds :—‘‘ The Bill, slight and halting as it is, 
is nevertheless in the right direction.” It adds, a 
little further on, however, ‘‘ Any one can easily see 
how little is attempted.” From the socialistic point of 
view, there is no remedy except State employment in 
its fullest extent ; therefore, all that falls short of this 
is condemned. Labour representation is regarded as 
a means to that end. But in discussing the situation 
this very curious sentence occurs:—‘‘ Very great 
doubt is expressed whether even the few Labour and 
Socialist candidates at present standing will get re- 
turned, so completely have the workers sunk their 
identity in the two political parties.” If this be so, 
where is the —~ demand for Labour representation 
except, indeed, by the ‘‘ few candidates ” themselves ? 
The writer has condemned his whole case in the 
above quoted sentence. The series of reports on 
labour movements on the Continent of Europe are 
always interesting, for they come as a rule from men 
on the spot, or fram those who know the facts and are 
in touch with the workers. Other reports deal with 
the United Kingdom, in which are given brief sum- 
maries of the meetings of trades and labour councils 
in London and inthe provinces. There is an article on 
the recent ruling of the Supreme Court of the United 
States of America, which decided that interference 
with the hours of labour of men of full age is a viola- 
tion of constitutional rights as set forth in the De- 
claration of Independence, The writer seems to think 
that American employers are prepared to go further 
in anti-labour legislation or court-made law than our 
Parliament or courts of law. Be that as it may, 
the conflicts between capital and labour in the United 
States are very severe, and are getting worse. 





The report of the Boiler-Makers and Iron-Ship- 
builders is very disappointing this month. There is 
an aggregate increase of 415 members on the several 
funds ; but there is an increase of 587 on the unem- 

loyed fund, while there is a decrease of 172 on sick 
nefit. The aggregate number in receipt of benefits in 
the month was 9016, as against 860] in the previous 
month. The amount expended on benefits in the month 
was 11,420/. 8s. 7d., or at the rate of 2855/. 2s. 2d. per 
week for benefits alone. There was a net increase of 
157 in membership, after allowing for 210 run out 
of benefits and deceased. In giving an abstract of 
accounts for the first quarter of this year, attention 
is called to the superannuation fund, which is now 
over 50,0007. to the good. Of that sum 20,000/. is out 
on loans to members on house property. This could 
not be easily realised. The council, therefore, seek to 
increase the fund by another 20,000/., so as to make 
the fund secure under the stress of any circumstances. 
The total balance in hand amounts to 348,466/.; there 
was a loss on the quarter of 9571/. 7s. 8d. But there 
were arrears owing to the extent of 8664/. 17s. 7d., 
due mainly to lack of work, or (me gpd employment. 
This union has had a run of bad luck, or rather a con- 
tinuance of adverse conditions for some time ; but it has 
borne the strain, and the membership has increased. 
The aggregate membership was, at date, 48,860. 


The London Society of Compositors have amended 
their rules so as to provide for Parliamentary repre- 
sentation. The selected candidate is to be indepen- 
dent of political parties. His expenses are to be paid ; 
if elected, he is to be allowed 300/. a year. If an 
officer of the union, he is to resign that position. If 
defeated, he is to be eligible for another contest, if the 
society endorses his candidature ; if not, another can- 
didate is to be selected in his place. 





The idea of marching a great army of unemployed 
into London is only a revival of the Chartist proposals 
in the forties ; and if those who now propose It only 
knew the history of those times, they would know 
that in all cases the attempt ended in disaster. At the 
best the response was only local, and in all cases the 
processions were dispersed by the police or 'y the 
military. However peaceably inclined, a large [tv 
cession marching a hundred miles, ill-fed, ill-cla, an 


without the means of shelter, would be dangercus, and 
the cause of much suffering to the process’ — 


Most of the Labour Members discourage or co!cem! 
the proposal. Those who promote it court anc merit 
disaster. The idea of sending representatives to 4 





conference, or to a great demonstration, may be right 
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enough, for then their fares would be paid and their 
creature comforts would be looked after, as in other 
representative gatherings. The apparently avowed 
object of the march, or, in default of that, a repre- 
sentative conference or gathering, is alleged to be to 
secure the passing of the Unemployed Bill. But, the 
curious thing about it is that most of the Labour 
leaders condemn the measure as either futile, inade- 
quate, or mischievous. The few who support it do so 
as only an initial step, and even these condemn its 
restrictive character as being too local. The absolutely 
slighting way in which some of the leaders speak of 
the ratepayers, upon whom would fall the burden, is 
appalling. They seem to think that the ratepayers 
have no rights ; that the only right thing to do is to 
tax and make them pay. Their theories are crude in 
the extreme. The ratepayers pay in all cases, and to 
increase their burdens is not the way to increase em- 
ployment. The more heavily the citizens of a State 
are taxed, the less will there be for expenditure upon 
works of a profitable character. 





Reports from the Midlands and from the Lanca- 
shire districts indicate no material change in the posi- 
tion and conditions of the iron and steel trades. There 
is improvement, slow, but steady; but there are no 
signs of any great revival in any department. Buyers 
only negotiate for such supplies as they need for 
present requirements. But the mere fact that offers 
are made and declined by producers show that the 
outlook is not by any means dark. 





Employment in the engineering trades generally 
shows some slight improvement over the previous 
month, and it is also slightly better than a year ago. 
Returns just published relating to 141,974 members of 
trade unions in this group of industries show that 8483, 
or 6 per cent. of the total, were unemployed ; in the 
previous month the proportion was 6.1; same month 
a year ago, 6.2 per cent. In the Midland district, 
comprising Birmingham, Wolverhampton, and Coven- 
try, the number of unemployed union members was 
6125, or 5.2 per cent.; previous month, 4.5; a year 
ago, 4.1 per cent. These figures show an increase of 
unemployed union members. In the Manchester, 
Salford, and Liverpool districts, with 17,721 union 
members, the proportion of unemployed was 7.2 per 
cent.; previous month, 8.3; a year ago, 7 per cent. 
In the Oldham, Bolton, Blackburn, and Burnley 
districts, with 11,330 union members, the proportions 
were 7 per cent.; previous month, 8.8; and a year 
ago, 11 per cent. A decrease in the percentage of 
unemployed union members is shown in seven groups 
of districts, and an increase in seven, compared with 
the previous month. There was a decrease in four, 
and an increase in ten districts, as compared with a 
year ago. These figures and proportions show that 
there is no great revival in the various branches which 
comprise what are classified as the engineering trades. 
On the North-East Coast, where disputes have been 
frequent, employment is not so good as a month ago 
or a yearago. In London, Hull, Lancashire, and on 
the South Coast the proportions of unemployed are 
the lowest, but only in Hull and Lincolnshire were the 
percentages reduced ; and yet we are well in towards 
the end of May, with bright weather, when the days 
are long, and when usually trade is seasonably good. 





To the surprise of most people, the Court of Appeal 
have decided in favour of the Yorkshire Miners’ 
Association in the Denaby Mine case. It was ex- 
aang that the judgment of the court below would 
have been upheld in view of recent decisions, and 
especially after the recent decision in the House of 
Lords affecting this very case. It appears now that 
the granting of strike pay did not render the union 
responsible for the action of the men or their local 
officials. If the case ever goes to the House of Lords, 
there may still be a reversal. The Court of Appeal 
_ a decision in favour by two to one, but the 
dissenting Judge was the Master of the Rolls, which 
1s significant. 





_ It is reported that the teamsters’ strike in Chicago 
is settled, the men having, it is said, accepted the 
terms offered by the employers. It has been a costly 
strike and a disastrous one, for the commotion alto- 
gether paralysed business in all directions to a most 
disastrous extent. 





The strike of policemen at Lyons was at one time 
considered grave in the extreme. The military were 
calle! out and had to patrol the streets, doing duty as 
= . It is now reported that the Minister of the 

nterior telephoned to the Prefect of the Department 
accec'ing to the men’s demands as to pensions if they 
consented at once to return to duty. 


The strike of Welsh miners, numbering about 1500, 
Was practically ended on Saturday last by the men 
agrccing to resume work on condition that the manage- 


ment agreed not to summon the men for breach of 
contract, 








PREVENTING VIBRATION IN 
STEAMSHIPS. 


A Method of Preventing Vibration in Certain Classes of 
Steamships.* 
By A. MALLOcK. 

A CONSIDERABLE number of ps pers relating to the vibra- 
tion of ships have been read betore this Institution, and 
in them methods have been given for designing engines 
which shall be properly balanced. No doubt, to have 
each engine properly balanced is the right and most de- 
sirable thing, if it can be done without interfering with 
its working in other respects. The present note is merely 
to point out that in twin-screw ships, no matter how 
much the engines individually are out of balance, free- 
dom from vibration in the ship can be secured if the 
engines are constrained to run at the same speed, and in 
opposite phase to one another. 

1 have often, in reports on such subjects, referred to 
the complete absence of vibration in twin-screw vessels, 
when the phases of the engines are opposed, as an illus- 
tration of the fact that properly applied balance-weights 
would prevent vibration altogether ; for in this case the 
moving parts of each engine act as balance weights to the 
other, and if any method could be found of keeping the 
relative phase of the two engines constant, no other 
balancing would be required. 

Of course, it is impracticable to connect the engines 
by gearing or any equivalent mechanical device. Any 
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connection between the two engines, if the method is to 
be a practical success, must be applicable at will, and 
capable of being removed with ease, without stopping the 
engines or interfering in any way with their separate 
working when removed. 

All this might be done with a governor of the form 
suggested diagrammatically in i land 2. AandB 
and C, C! are a set of differential wheels, of which A is 
driven by the port and B by the starboard engine. The 
axes of the intermediate wheels OC, C!, are fixed to the 
shaft E, which carries the eccentric F from which the 
valve G is worked. As long as A and B revolve at 
the same speed the shaft E remains stationary, but it 
rotates if the speeds of A and B differ. The valve at G 
is made so that if the shaft E, with its eccentric F, moves 
in either direction from some assigned position, owing to 
a difference of speed between A and B, high-pressure 
steam is admitted to the low-pressure cylinder of the 
engine, which has the lesser speed until the valve and 
eccentric resume their original position. 

The steam pipes required for this purpose would be 
very small. 7 cutting off the steam supply to G the 
governor would cease to operate, and the engines would 
then be absolutely independent. 

I have had a recent experience, on one of the largest of 
the Cape liners, of how annoying an intermittent vibra- 
tion cun be. In the ship in question the vibration was 
horizontal, and the engines were generally running at 
speeds differing by something less than a revolution per 
minute. Thus, during intervals of rather more than a 
minute, the vibration would cease and again rise to a 
maximum ; and while being kept awake from this cause I 
had plenty of time to think if no remedy could be found 
less drastic than altering the engines themselves. I be- 
lieve that the plan now sketched would be effective, and 
the cost, even for the largest ship, would be reckoned in 
hundreds rather than in thousands of pounds. 








Licut Rattway Act, 1896.—The Board of Trade have 
recently confirmed the following orders made by the Light 
Railway Commissioners :—Guildford Light Kailways 
Order, 1905, authorising the construction of light railways 
in the parish of Stoke-next-Guildford, in the Borough of 
Guildford Cusese). Campbeltown and Machrihanish 
Light Railway Order, 1905, authorising the construction 
of a light railway in the County of Argyll, from Camp- 
beltown to Machrihanish. 





eo Paper read before the Institution of Naval Architects, 
April 14, 1905, 





RECORDING ANGULAR VELOCITIES OF 
MARINE SHAFTING. 


Jutes on the Variation of Angular Velocity in the 
Shafting of Marine Engines.* 
By Joun H. Heck. 

In many of the investigations on the balancing of 
engines which have appeared from time to time in papers 
read before this and Kindred institutions, it has often 
been assumed that the angular velocity of the shafting 
was uniform or nearly constant. As a difference of 
opinion appeared to exist as to whether this assumption 
was sound or not, it was decided to make some tests. 
Many experiments having been made under different 
conditions to determine the variation of angular velocity 
in the shafting of marine engines, it was thought that 
some of the results would be of interest to the members 
of this Institution. 

At first vibrating rods were employed; the results, 
however, were not satisfactory. A 12-in. steel straight- 
edge was found suitable to produce practical] curves ; it 
was, however, difficult to measure such curves with pre- 
cision, and the amplitude and vibrations of the reeds 
were rapidly damped by the friction of the pencil or 
brush on the paper. 

The vce method employed was more useful and 
satisfactory. It consisted of a small vertical electrical 
motor, which was kept constantly revolving at a high 
speed by means of an ordinary storage battery. 

At the lower end of the spindle of the motor a brass 
sleeve containing a metal pencil-holder was fixed ; this 
pencil-holder contained a lead pencil, which was titted 
eccentric or out of the centre, so that when the spindle 
revolved and a sheet of paper was held underneath, the 
lead pencil traced a small circle about ,*; in. in diameter. 

The motor was fixed to a small teak frame (Figs. 1 and 5, 

686); this frame was made so that it could slide 
easily along a teak batten or straight-edge about 6 ft. to 
7 ft. long (see Fig. 5); the batten was fixed in the tunnel, 
in a fore and aft direction, by means of two special screw 
clamps clipping the angle-iron stiffeners on the tunnel 
sides in such a manner that the centre of the spindle or 
sleeve of the motor was directly over the longitudinal centre 
line of the shafting, and the pencil-point forced upward 
about } in., thereby extending a small elastic spring, b 
which its tension kept the pencil-point in contact wit 
the paper on which the curves were traced (Fig. 4). 

For taking diagrams of velocity, a number of sheets of 
drawing-paper about 12 in. wide were wrapped around 
the shaft and kept in position, as shown in ry . 5 and 6, 
by elastic string, or else the fore and aft edges of the 
paper were touched by seccotine. 

‘Lhe low-pressure crank-pin was generally placed on the 
top centre, the instrument started by. switching on the 
current, and the motor frame, on being pushed by the 
hand slowly along the teak batten or straight - edge, 
traced a looped curve in the fore and aft direction ; a line 
drawn through the centre of the curve was taken as a 
datum line, and marked *‘L.P. crank on top ;” the for- 
ward and after ed of the sheets of r- were also 
respectively marked ‘‘ forward” and ‘“‘aft.” The instru- 
ment was then either tilted or taken off, so that the lead 
pencil was clear of the paper. 

When the engines were running at various speeds, the 
curves were obtained by bringing the pencil in contact 
with the paper, and starting the motor, which, when 
fully in motion, was ay slowly along the batten by 
the hand, the pencil thus describing what may be called 
a continuous screw-thread of loop curves on the paper 
which enveloped the shaft. Figs. 7 to 10 are copies cf 
some of the actual curves as they appeared when the 
paper bands were taken off the shafts; the distance 

tween each small curve from crest to crest or loop to 
loop represents the distance passed over by a point in 
the periphery or circumference of the shaft during prac- 
tically a very small uniform interval of a second. 
counting the number of loops in way of the series of 
curves the number of the revolutions of the motor for 
one revolution of the engine was determined;-and b 
measuring the distance between the crests of the small 
curves or loops, and dividing this distance by the radius 
of the shaft, the angle in radians passed through by the 
crank could be arrived at. 

Curves were taken in a number of vessels when the 
machinery was tested at sea, and also at the mooring 
trials. igs. 7 to 10 illustrate the curves which were 
obtained during a number of consecutive revolutions of 
the engines ; a much greater number of curves were taken 
during each trial, but for the purpose of illustration the 
number shown was considered sufticient. 

It was not necessary to stop the engines in order to 
remove the diagram sheets after the curves had been 
taken, as, by pushing the elastic string forward and aft, 
the paper would unwind and detach itself. 

On the North-East Coast, where the trials were made, 
even when the weather is fine, there is often a swell at 
sea, and it is therefore not possible to make a rigid com- 
parison. At the mooring trials, also, of new engines the 
vessels are very light, the propeller boss being often out 
of the water, and, for various reasons, it is not prudent 
to run the machinery at full speed; but in a few cases, 
where it was possible to test the engines under somewhat 
similar conditions, it was found that at certain revolutions 
the variation of angular velocity per revolution was less 
when the vessel was moored than when she was under 
weigh at sea. 

The following particulars illustrate a few of the results 
obtained from vessels fitted with different types of 
engines :— 





* Paper read before the Institution of Naval Archi- 
tects, April 14, 1905. 
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No. 1.—S.8. “‘A.” A moderate size cargo vessel fitted 
with two-crank compound engines working at 80 lb. pres- 
sure; weather fine, propeller well immersed: comparing 
one one-eighth of a revolution with another one-eighth of 
the same revolution, the variation in the angular velocity 
of the shafting at 58 revolutions was 12 per cent. ; while, 
making the same comparison with one-fourth of a revolu- 
tion the variation was 8.6 per cent. 

No. 2.—S.S. ““B.” A small vessel fitted with two- 
crank compound engines, but working at a high pressure; 
weather fine, propeller imme : pep | one one- 
eighth of a revolution with another one-eighth of the 
same revolution, the variation in the angular velocity of 
the shafting was at 93 revolutions 12 per cent., and at 60 
revolutions 24 per cent.; while, making the same com- 
parison with one-fourth of a revolution, the variation at 
93 revolutions was 9.8 per cent. 

No opportunity was found to take curves from a two- 
crank compound engine when the véssels were light and 
the propeller not fully immersed; under such circum- 
stances it is practically certain that an increase would be 
found in the amount of variation, and the tests appeared 
to show that two-crank engines, either small or large, 
although well arranged and designed, are not so efficient 
for marine purposes as engines with a greater number of 
cranks. 

No. 3.—S.8S. ‘“*C.” A large cargo and passenger 
steamer, fitted with three-crank triple-expansion engines, 


Fig. 77. 
















































































lution with another one-eighth of the same revolution, 
the variation of angular velocity of the shafting at 104 
revolutions was 4.9 per cent., and at 55 revolutions 5.5 per 
cent.—also a very good result; while, making the same 
comparison with one-fourth of the revolution, the varia- 
tion at 104 revolutions was 1.7 per cent. 

No. 7.—As an illustration of the effect of slight racing 
on the variation of angular velocity of shafting in the case 
of the s.s. “‘H,” a sister-vessel to the s.s. “‘C,” a large 


expansion engines, on a trial, the weather was not so fine 
or the sea so smooth; nor was the propeller fully im- 
mersed, the tips of the blades being some 24 in. out of 
the water. en taking curves from the shafting it was 
pointed out that the engines were racing. It was not 
very much, still it was evident to the eye and very clearly 
shown on the curves. 

When no racing was apparent, com ing one one-eighth 
of a revolution with another pokes ye the same revo- 
lution, the average variation of velocity in the shafting 
at 68 revolutions was 7 to 9 per cent.; while, when racing 
was evident, comparing one one-eighteenth of a revolu- 
tion with another one-eighteenth of the same revolution, 
the variation in velocity was 21 per cent., or, in other 
words, while the average number of revolutions of the 
engines was 68 per minute, the engines actually, during 





@ part of some revolutions, were going at the rate of 82 
revolutions, while during a part of other revolutions they 


S.S"H" 3 CRANK TRIPLE EXPANSION ENGINE (RACING SLIGHTLY). 


MEAN VARIATION VELOCITY DURING ONE REVOLUTION AS FOUND BY EXPERIM: 
REV’ OF ENGINES 61.4.7 





THE THE CF ANGULAR 
VELOCITY AT DIFFERENT PARTS OF ONE REVOLUTION. 


















































































cargoand passenger steamer fitted with three-crank triple- | U 


other intervals faster. In fact, there appeared a regular 
cycle in the variation of the velocity; the ship, when 
vibrating, appeared to act as a powerful brake on the 
engines, which was applied hard at some intervals of the 
revolution, and released at others. ig. 15 illustrates 
the variation in one steamer (s.s. ‘“‘K”), which was 
fitted with three-crank triple- expansion engines, and 
tested at sea in calm weather. The draught of the vessel 
was very light and the propeller only partially immersed. 

to a certain number of revolutions the variation in the 
velocity of the shafting was normal ; at 82 revolutions, 
however, the vibration was considerable, and on com- 
paring one one-eighth of a revolution with another one- 
eighth of the same revolution, the velocity was found to 
vary from about 12.5 per cent. above to 12.5 per cent. 
below the mean angular velocity of the shafting. 

The brake, or retarding effect, which becomes apparent 
when the engines or the structure to which they are 
attached begin to vibrate, appears to account, amongst 
other things, for the opinion which is sometimes put 
forward, that engines attached to a heavy and stron 
foundation always run smoother and are more economi: 
than similar engines working under apparently equal 
conditions, but attached to foundations of a less sub- 
stantial character: vibration appears fatal to uniform 
— 

A full description of the instrument is given in the 
appendix, and it may be stated that, for the sake of 
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THE ORDINATES REPRESENT THE VARIATION OF 
VELOCITY ABOVE AND BELOW THE MEAN 
ANGULAR VELOCITY 


working at 180 Ib. pressure ; weather fine, propeller just | were going at the rate of 58 revolutions per minute. 
immersed : comparing one one-eighth of a revolution with | Finally, comparing one revolution with another, the 
another one-eighth of the same revolution, the variation | variation of velocity was 10 per cent. above and 10 per 
in the angular velocity of the shafting at 66 revolutions | cent. below the average rate of revolution. Fig. 12, 


was 4.6 per eent., and at 54 revolutions 5.5 per cent.—a 
good result; while, making the same compari with 
one-fourth of a revolution, the variation, when running 
the mile at 66 revolutions, was 2.1 per cent. 

No. 4.—S.8. “*D.” A fairly large cargo steamer, fitted 
with three-crank triple-expansion engines, working at 
1801b. pressure ; tips of propeller blades 20 in. out of the 
water : comparing one one-eighth of a revolution with an- 
other one-eighth of the same revolution, the variation in 

angular velocity of the shafting at 71 revolutions 
was 5.6 per cent., and at 61 revolutions 4.6 per cent.; 
while, making the same comparison with one-fourth of a 
revolution the variation at 71 revolutions was 2.15 per 
cent. In this vessel, at the higher revolutions, there was 
aslight amount of vibration. 

No. 5.—S.S8. “E.” A large cargo vessel fitted with 
four - crank na _cagention engines, balanced on 

Yairow-Schlick-Tweedy system, working at 210 Ib. 
pressure ; weather fine, tips of propeller’ 55 in. out of the 
water : ——— one one-eighth of « revolution with 
another one-eight! of the same revolution, the variation 
in the angular velocity of the shafting was at 66 revolu- 


tons 4.(; per cent., and at 48 revolutions 4.4 per cent.; | 


while, making the same comparison with one-fourth of a 
=, the variation at 66 revolutions was 1.2 per 


No, 6.—S.8. “F.” A small high. passenger 
wo. . ig 

steamer. also fitted with four-crank tm Mm 

es, Lalanced on the Yarrow-Schlick-T weedy system, 

Working at 200 Ib. pressure, weather fine, and pro- 

immersed 4in.; comparing one-one-eighth of a revo- 





above, illustrates the variation during one revolution 
when the engines were racing. It therefore appears 
that there are good grounds for saying that, if similar 
tests were made at sea when the,engines are racing 
heavily, it would be found that the eration at inter- 
vals in the rate of revolutions per minute is considerable, 
and —_ sufficient to account for the signs of straining 
which have appeared in the machinery of vessels after en- 
countering very bad weather. 

It is, of course, well known that two-crank compound 
engines when at sea are more subject to weg | racing 
than three-crank triple-expansion engines ; and there are 
many engineers who have had experience with all types 
of engines who claim that four-crank quadruple engines 
are still less liable to racing, and therefore make quicker 


voyages. 

The variation of velocity in the shafting was found to 
diminish as the draught of the vessel increased. Figs. 
13 and 14, above, illustrate curves taken from similar 
vessels of large size fitted with duplicate engines, the only 
difference on the trials being a variation in the draught of 
water. 

At low speeds of revolution the variation in the angular 
velocity per revolution was nearly always greatest, and, 
as the revolutions increased in number, the variation 
became less ; when an exception to this rule took place, 
vibration became apparent ; when the vibration increased, 
the variation in the angular velocity increased; and when 


the vibration became excessive, the variation in the | 


velocity of the shafting became ccnsiderable ; the engines 


at certain intervals of the revolution going slower, at | 





DURING 

REV" OF ENGMESEZIHE 200. _ 

ORAFT OF WATER AFT. II 6 FORO. 7:6. 
DIA. OF PROPELLER I'8- 

portability, the apparatus was made of a small size, so 
that it could be easily carried from one vessel to another. 
The motors, which, like a clock, have practically only to 
transmit motion and not power, would, no doubt, 
better if made of larger size, so as to still further reduce 
the effect of any friction caused by the pencil-point 
tracing the curves on the paper. The apparatus, of 
course, could also be improved in many directions; the 
principle, however, appears to be sound and practical for 
the purpose intended. 

In conclusion, I have to thank many gentlemen for the 
kindly help they gave in many ways in connection with 
the experiments. 


APPENDIX. 
DESCRIPTION OF THE APPARATUS (see Figs. 1 and 2). 


. Small vertical electric motor fixed to. frame M. 

Metal holder for carrying a small lead pencil, and 
capable of a small up-and-down motion. 

Brass sleeve, fitted to lower end of motor spindle 
by means of two small screws. 

Slots right through upper end of sleeve B. 

Metal pin passing through the slots D and fixed 
to upper portion of pencil-holder, thus form- 
ing @ {ws for same. 


Bo 2 pp 


F. Small pin fixed on lower end of sleeve B. 

G. Elastic bands for remee down pencil-holder C. 

H. Guide for sleeve C. 

K. Fly-wheel. : ’ ‘ 

L. Small lead pencil fixed eccentrically in pencil- 
holder C, wieght ee 

M. Wood frame (see Fig. 2), sliding in a fore and aft 
direction on a teak batten or straight-edge N, 
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fixed to stiffeners in tunnel by means of two 
screw-clamps. 

Nore.—During part of the trials only one motor was 
used. In Fig. 1 twoare shown for checking purposes, if 
required. 

The illustration in Fig. 6 is from a photograph taken 
in the tunnel of the s.s. Netherton. 

Tn the diagrams, the spots obtained by experiment are 
simply connected by straight lines. 








THE APPLICATION OF DRY-AIR BLAST.* 


(Supplementary Paper.) 
By James Gaytry, New York. 


Tr is to be tted that the data respecting the use of 
dry-air blast, which were presented to the Institute at its 
meeting in the United States, in October, 1904, should have 
been restricted to the period from August 25 to Septem- 
ber 9 inclusive, and from September 17 to 13 inclusive. 
In order to present the paper at all it was found necessary 
to.limit the record of operations to the period above 
stated. In the discussion of the paper it would appear, 
from the conclusions of some participating therein, that 
they have been placed at scme disadvantage in consider- 
ing the economies obtained through the use of dry-air 
blast, by reason of the data covering such a short period. 
It is the purpose of this communication to present in 
detail the record of operations of the Isabella furnaces 
from November, 1904, to March, 1905, inclusive, as shown 
by the furnace records, 

The month of October is not included, as the furnace 
using dry-air blast was stopped several times for repairs, 
and while the record was a very good one, considering 
these interruptions, yet it was not a continuous one. 

The record for No. 1 Furnace using dry-air blast, and 
the comparison with No. 3 Furnace using natural air for 
the month of November, 1904, is set forth in Table I. 


TauLe I.—November. 
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The record of operations is as follows :— 


Blowing- 
— 
evolu- 
tions per — 
Minute. Hot Blast. 


Average 
Average Average ‘ 
Daily Coke Con- Tempera 


Product. sumption. 


No. 1 Furnace— 
Dry air ‘ 
No. 3 Furnace - 
Natural air.. 


96 
lll 


Ib. 
1816 
2279 


336 


By a reference to my former paper it will be noted 
that the month of November is the beginning in this 
country of the winter period, when the atmosphere de- 
creases rapidly in humidity; the month of October 
being the transition month in the autumn, and April in 
the spring, and furnaces using natural air approach more 
cea, rom November on, to the conditions obtained 
by the use of dry-air blast. . The data given in Table I., 
with reference to grains of moisture and temperature, 
represent the average for the day of observations taken 
hourly during the period indicated. _ E 

The temperature of the dry blast is from observations 
taken at the top of the refrigerating chamber, but this 
temperature is increased in the ; of the air from 
the refrigerating-shamber to the blowing-engines. 

In Table II. is shown the record of operations for the 
month of December, 1904, and in this record it is interest- 
ing to note the decrease in moisture, as compared with 


* Paper read before the Iron. and Steel Institute on 
May 12, 1905. 





November. In November the average moisture was 1.99 
grains, while in December it was 1.45 grains; the maxi- 
mum variation, however, being from 0.55 to 3.91 grains. 

There is also a slight reduction in the grains of mois- 
ture in the dry air. 


TaBLe II.—Dz-cember. 


| 
Grains of Moisture Temperature. Gas Analysis. 
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1.41 | 1.47 |0.94/0.92| 34 | 38 


Average. .| 17 1 | 23.5 | 188 
| | | 


Norts.—All temperatures are Fahrenheit, and tons are 2240 Ib. 

The air conduit pipe from the refrigerating chamber to 
the blowing-engine room was constructed to connect with 
four blowing-engines, and as only three engines were used 
in No. 1 Furnace, it was decided to connect the fourth 
engine with the dry-air conduit and apply it to No. 3 
Furnace, thus making on No. 3 two engines with natural 
air and one engine with dry air. The comparison of the 
work of No. 1 with No. 3 Furnace, and the effect of one- 
third of the engine revolutions supplying dry air to No. 3 
Furnace, is shown as follows :— 


Blowing- 

Average | Engines. 

Coke Con-| Revolu- te 
sumption. | tions per 4 

| Minute, 4ot Blast. 


Average 
A u 

Daily Tempera- 
Product. * 





deg. 


No. 1 Furnace (dry 
blast ne BS $77 


tons Ib. 
455 1823 96 
No. 3 Furnace :— 
Dec. 1 to 22 (normal 
blast) pi i 
Dec. 23 to 31 (one- 


third dry blast). .| 


2309 (111) (785) 


461 21140 


Although one-third of the engine revolutions supplied 
dry air, yet the weight of dry air was slightly in excess 
of one-third the total quantity, by reason of the air being 
denser. 

The result shown by the use of such a small quantity of 
dry air is remarkable, and is greater than was experienced 
when first applying the dry air to No. 1 Furnace in 
August. The application of one-third of the engine revo- 
lutions with dry air increased the weight of air delivered 
to the furnace, and at the same time the average tempera- 
ture of hot blast increased 20 deg. The furnace at once 
began to drive more rapidly, and the burden was also in- 
creased. There was no deterioration in the grade of metal 

roduced ; in fact, it was slightly better, as the silicon was 
igher and the sulphur lower than in the preceding part 
of the month. 

In Table IIT. is set forth the record for January, 1905, 
wherein is found a further reduction in the humidity of 
the atmosphere. 

On January 10 the dry blast was changed from No. 1 to 
No. 3 Furnace. Both furnaces were making the same grade 
of iron for use in the basic open-hearth process. In the 
exhibit below ne account is taken of the period from the 
11th to the 14th inclusive, as this period was occupied in 
adjusting the dry blast and burden on both furnaces. 
bi record of the burden on each furnace shows as 

ollows :— 


Weight of Coke Weight of Ore 
in Charge. in Charge. 


Ib. 
24,000 
20,200 





No. 1 Furnace— Ib. 
January 1 to 10 (dry blast)... 10,200 
January 15 to 31 (normal blast) 10,200 

No. 3 Furnace— 

January 1 to 10 (normal blast)* 
(extra coke incharge) . 


: 20,200 
January 15 to 31 (dry blast) .. 


23,600 


10.200 
10,200 


* January 1 to 10 only. 





Tasie ITI.—January. 


| Grains of Moisture Temperature. 
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During the period from January 1 to 10, when No. 3 
Furnace was on normal blast, there was charged with the 
regular burden a small quantity of extra coke. This was 
taken off when the furnace was changed to dry blast, 
which would make the burden with dry blast for No. 3 
Furnace correspond with No. 1 Furnace with dry blast. 
The result on each furnace, before and after the change in 
blast had been made, is as follows :— 


Blowing 
Engines. 
Revolu- 
tions per 
| Minute. 
deg. 
80u 


Average 
Tempera- 
ture. Hot 

Blast. 


Average Average 
Daily Coke Con- 
Product. sumption. 


tons Ib. 
428 1825 


No. 1 Furnace— 
Jan. 1to 10(dry blasi 
Jan. 15 to 31 (norma 

blast) oe 


No. 3 Furnace— 
Jan. 1 to 10 (norma 


96 


414 2340 771 


716 
802 


410 
432 


2351 


111 
1811 96 


blast a 
Jan.15to3l(dryblas: 


The ore mixture on No. 3 Furnace gave a yield in iron 1 
per cent. greater than the mixture of No. 1 Furnace. The 
purpose in changing the dry blast from No. 1 to No. 3 
Furnace was to determine the economy on another furnace 
at a time which represented in that locality nearly the 
minimum of humidity in the atmosphere, the extreme 
variations being from 0.38 to 3.31 grains, with a monthly 
average of 1.25 grains of moisture per cubic foot of air. 
The response to the application of dry-air blast was 
prompt and efficient in result, and clearly demonstrated 
that, even at periods when the humidity of the atmo- 
sphere was relatively low, subitantial economy in fuel 
could be obtained. As already pointed out, an important 
advantage obtains by keeping the moisture in the air 
more uniform. Although the atmosphere is much more 
humid in the summer than in the winter months, yet in 
the latter the percentage of variation is much greater. A 
comparison of the average humidity of the several months 
of the year is misleading as to the effect of such humidity 
on the operations of a furnace, since such average results 
do not take into account the wide fluctuations from day 
to day, and even in the same day. During the past 
winter in the Pittsburg district, and generally through- 
out the Northern States, there has prevailed a protracted 
cold season, and since the beginning of our observations 
there has been no winter season showing a lower average 
of humidity than the one just ended ; therefore any de- 
monstration under these conditions of the efficiency of 
dry-air blast in comparison with a furnace using normal 
blast is made at a time when the furnace operated with 
normal blast is at its highest efficiency. 

It has been thought by some that the use of dry-air 
blast might be dispensed with in the winter months, when 
the content of moisture in the atmosphere is very low. 
There could scarcely be a month more favourable to tlie 
study of the effect of dry air than that presented in the 
month of February, 1905, where the average of moisture 
is 1.19 grains for the daytime and 1.17 grains for ‘he 
night, with a maximum variation of 0.30 to 2.57 grains 
of moisture per cubic foot of air. In Table IV. is shown 
the record for that month, and it will be noted that dui.ug 
several days the average moisture content of the atvi- 
sphere is lower than the average for the month in the “ry 
blast. 

As already pointed out, the benefits derivable from ‘¢ 
use of dry air can be directed in the main to increas: of 
production, or to decrease in coke consumption, or to ‘i. 
purposes. In the month of February, by reason of ‘'@ 
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atmosphere and the na volume of air on No. 1 
oT ee the operations at No. 3 Furnace were direc 
rincipally towards economy in coke. _ The-output on 
No. 31s less than No. 1 Furnace, as the former was stopped 
several times during the month on account of breakdowns 
of slag machine and breakouts of iron at the hearth. 
Notwithstanding the low content of moisture in the 
normal blast, and representing conditions er obtained 
in that district, the furnace supplied with dry blast made, 
considering the stops, practically as much iron—with a 
consumption of coke 433 lb. less per ton of iron—as the 
furnace supplied with normal blast. As the summer 
season approaches, the product of the furnace using 
normal blast will steadily decrease and the fuel increase, 
while the work of the furnace supplied with dry air will 
continue practically uniform. It 1s doubtful if a better 
illustration can be had than that offered by the month 
of February in demonstrating the value of maintaining 
the blast practically uniform as to dryness. 
TaBLe 1V.—February. 


Grains of Moisture Temperature. Gas Analys's. 


In In Dry Atmo- Dry 
Date. Atmosphere. Blast. sphere. Blast. 


co. | CO, 
we = rey ve 
ei sls Sisieisis) | 
Foe} s -— ot — 
A RiA\zZ/SA/ZB/Alz 
Feb. 1 ..| 1.88 0.73 0.71 0.47) 30 | 21! 10| 7 | 236) 13.4 
» 2.., 0.89 | 0.80 0.350.18)13/ 7 3 |\—1 
” 3 ../ 0.48 | 0.89 0.81/0.22} 9| 9! 1) 1/ 238) 134 
" 4... 0.68 0.49 0,39 0.28/16) 14) 3 4 
" 5 ...| 073 | 1.64 0.41/0.63| 20 | 81 6/ 11 
" 6... 166 | 0.79 0.71 0.49) 34) 23 13 | 7 | 24.0 13.0 
"7... 0.69 | 0.67 0.51 0.35/23 /16| 7) 3 
" 8... 079 | 2.27 0.42 0.80) 26/39) 4 14) 24.6 14.0 
" 9.. 2.67 1.67 0.95 0.78) 48 | 87, 16/13 234 14.0 
"10... 1.02 | 0.61 0.83,0.46) 30 | 20 | 13 17 
" J1.. 0.60 1.04 \0.56/0.52) 18 | 30) 6 9 
", 12... 2.25 | 201 |0.87,0.81| 37 | 37 | 12 | 18 
” 13. | 0.72 | 0.40 (0.64/0.28} 20| 9) 9) 2| 246) 134 
" 14..| 0.40 | 0.71 \087/0.85| 8| 21! 0; 5 
, 15... 045 | 0.82 0.48'0.24/16 | 9| 8| 2 
, 16...) 0.53 | 0.73 0.35,0.88] 15 | 27/ 2) 4, 236) 122 
» 17... 1.04 | 0,84 (0.61'0.48} 33 | 27; 9) 6 24.0 | 14.2 
, 18... 0.73 | 0.68 0.55 0.89 25 | 24) 6! 4 | 
» 19...) 0.87 | 1.15 0.51/0.60| 27 | 32) 5| 9 
» W.. 1.98 | 2.06 0.86/0.97| 39 4. | 12 | 13 | 
» 21...) 1.56! 211 O71 0.88| 88 | 87 | 14 | 10 | 25.6 | 12.4 
” 92 | 2.37 2.01 (1,02 0.86/ 40 | 38 | 12 | 10 | 
» 2... 183 1.69 |1.11'0.74) 28 | 36 | 13 | 9 | 24.0 | 14.0 
» 24 ..| 1.70 | 165 |C.88 0.70) 87 | 32} 9| 8| 22.0) 15.0 
» 2 .. 1.77, 2.10 0.91 0.88) 34 | 40 | 10 | 10 
» 26... 1.48 | O91 0.90/0.43) 88 | 28/13) 5 
» 27...) 0.97 | 1.84 |0.70/0.53, 29 | 85 | 8 | 10 
» 23...) 1.74! 1.40 |0.62/0.69| 40 | 87) 8| 7 | 25.6) 122 





Average.. 1.19 1.17 | 28 27 8| 8 23.9 | 13.4 


= 
& 
= 
o 
= 


! 





"The record of operations is as follows :— 


A me te | 
verage Average Engines. 
— poaily Coke Con- Revolu- hams A 
uct. sumption. tions per fe 
Minute. Blast. 


Average 





No. 1 Furnace— tons Ib. deg. 
Normal blast ss 424 2248 lll 800 
No. 3 Furnace— 
Dry blast .. ee 412 1815 96 | 784 


TABLE V.—March. 
| per? =" : ) whic = 
Grains of Moisture 


Temperature. (Gas Analysis. 











| 
| In | In Dry | Atmo- Dry | 
Date. Atmosphere. Blast. | sphere. Blast. 
ramnent mrss : 7 | CO. | CO. 
pe | yey yey | 
(e|/S/elsle\S 8/8 
|A| Bl/A\zZl|AlzlA & | 
March 1) 1.77 | 0.78 |0.90/0.52| 87/2718 5 
» §| 0.78 | 1.00 0.550.446) 29, 30 4) 7] 
»  ¢) 1.81 | 2.06 |0.74/0.69| 87 | 42 | 9 | 10 
» $193) 1.16 0.91 0.42] 44| 31 13/ 8| 
‘ 1.60 | 1.69 0.74 0.69| 89 | 40/11 12) 
» (124 1.44 0.75 0.62/ 38 | 38 10 | 10| 23.5 14.0 
» 7) 228 829 0.90 1.04) 41 | 47 13 | 14 
» ¢| 273 1.61 |1.07,0.68] 44 | 33 | 15 | 
» {| L738 219 0.63'0.83] 35 | 41| 9 12 
» l| 1.94 1.20 |0.88 0.60) 43 | 32 | 14 | 10 | 
» 1)! 1.37 | 1.62 10.75 |0.75 36/12 11} 
» 1:| 1.38 | 1,09 0.74 0.54 40 | 32) 11) 9 
» 1 1.00! 1.16 [0.71/0.64| 35 | 3410 12 | 
» 1s| 1.2% 1.82 '0.81/0.57| 36 | 83 | 12 | 10 
» Li 164) 1.85 10.85 0.84] 39 | 38 10 13 
» Mt 2.47 2.74 111/112] 49 | 52 | 15 | 18 | 
» Ii 264 274 121/112) 64 | 53 | 18 | 18 | 23.9 | 13.5 
» 18 2.85 384 181/188] 64 | 65 | 21 24 
» 19 4.80 4.08 1.65 1.54| 60 | 6 24 23 
” 21 | Furnace banked on account of high water. 
” s.~ J 
» 2 2.6L | 2.95 10.81/1.08; 52 | 56 10) 15 
» 25) 3.32 8.08 |1.321.15| 68 | 51 2 16 
» 2) 2.69 | 2.73 |1.291.09/ 60 | 54 | 18 | 16 
» 2% 3.19 | 2.98 1.201111 58 68 17 | 16 
» 27 2.34 | 258 1.96 1.19| 6 64 | 18 | 17 
» 2%) 2.92 | 4.04 |L29 1.42| 66 | 63 | 18 | 23 
» 2 3.08 316 1.34197) 63 | 68 | 21 | 23 
» 8/330 218 1420.88 59 49 | 22 | 16 
» 81 223 239 1911.01 67 | 55 | 17 | 15 


Averge. 2.25 225 101089 48 45 14/14 237 187 





The record of operations for the month are as follow :— 


| 
| Blowing: | 
Average Average Engines. | areenee 
ae Daily Coke Con-' Revolu- leure. Puiot 
Product. sumption. tions per |" pigst, 





Minute. | 
No. 1 Furnace— tons Ib. deg. 
Normal blast Ss 411 2274 lll 850 
No. 3 Furnace — 
Dry blast .. $s 405 1837 | 96 | 78s 





As will be seen by Table V., the advent of the spring 
months makes a material increase in the moisture. The 
operations in March were seriously interrupted by reason 
of high water in the Allegheny River, which flooded the 
works, and caused a shut-down of several days. On 
account of this shut-down extra charges of fuel were 
added to both furnaces. On starting the plant, No. 3 


Furnace, supplied with dry air, responded more quickly, |G, 


and reached the normal grade of iron in one day, while 
it required three days to obtain a like result on No. 1 
Furnace. The record for the month is set forth in Table V. 

The product on No. 3 Furnace is a little less than on 
No. 1 Furnace, but No. 3 was banked nearly one day 
longer than No. 1, which would more than make up the 
difference. 

In the discussion of my paper presented to the Institute 
in October, 1904, I note a comparison of the Isabella with 
the Edgar-Thomson furnaces, without due regard being 

iven to the different conditions existing at these plants. 
on the period covered in this communication the 
-Thomson furnaces worked with a mixture of ores 
yielding 55.5 per cent. iron, while the Isabella mixture 
yielded but 51.5 per cent. iron, and, in addition, the 
stoves at the Edgar-Thomson gave a temperature from 
200 deg. to 300 deg. higher than at the Isabella. The 
results achieved by the use of dry blast have been from 
furnaces that might properly be designated as old fur- 
naces; they have been banked several times, which in- 
variably has a deteriorating effect, and the coke used was 
an inferior grade from the Connellsville region, and used 
altogether on furnaces making basic iron. 

The data presented in this communication are the fur- 
nace records entire for the points covered, and in con- 
sidering them it is important to bear in mind that com- 
parisons made with the dry blast are under atmospheric 
conditions, when furnaces operated with normal blast are 
doing their best work. : 

The writer takes this opportunity to state that in the 
diagrams in the ae the record of each day is 
averaged with the preceding days. 








THE LAW OF MASTER AND SERVANT. 

Lakev. The North-Eastern Railway Company.—This was 
an appeal under the Workmen’s Compensation Act, which 
came on for hearing on May 4 in the Court of Appeal. 
The appeal was by the company from his Honour Judge 
Greenwell, at the Newcastle County Court, who made an 
award in favour of the a. 

It appeared that the husband of the applicant was an 
engine driver in the employment of the company. On 
July 11, 1904, he was relieved from work at Trafalgar 
Station. From there he went to the engine-sheds at 
Heaton, and was signed off at 4.45 p.m., at which hour 
his time and payment—i.e., his work—ceased. He then 
left the engusdate, with the intention of going to his 
garden, to which there was no access except from the 
railway by a ladder placed there for the purpose. While 
crossing the line, the applicant’s husband was killed. The 
question was whether the employment had ceased at the 
time of the accident. His Honour came to the concla- 
sion that the accident to the deceased arose out of and in 
the course of his employment, and made an award to the 
applicant. He followed Holmes v. the Great Northern 

ailway Company ( (1900), 2 Q.B., 409). 

Mr. U. A. Hassell, K.C., and Mr. Simey, appeared for 
the appellants; Mr. Evans, K.C., and Mr. Meynell were 
for the respondent. 

The Court of Appeal, following their own decision in 
Holmes v. the Great Northern Railway Company, found 
that the accident arose out of and in the course of the 
employment, and therefore dismissed the ag 

Barras v. Christie.—This case came before the Court 
of Appeal on: May 5, on appeal from His Honour 
Judge O’Connor, at the South Shielés County Court, 
who refused to make an award in favour of the applicant, 
on the ground that, at the time of the accident, he was 
not employed upon a building exceeding 30 ft. in height. 
The applicant a led. : 

Mr. Ruegg, K.C. (who appeared with Mr. Chester 
Jones), for the applicant, said that there was no dispute as 
to the facts. The actual house which was being built was 
not 30 ft. in height, but it abutted upon a wall belonging 
to another house, of half of which wall the respondents 
took a conveyance, in order to avoid it being called a 

rty wall. It was contended that in these circumstances 
Ralf the wall became part of the building which was being 
erected, which was therefore over 30 ft. in height. 

Mr. Meynell was for the respondent. Aftera age 
argument, the Court held that, inasmuch as the party wall 
was not under construction, the applicant was not entitled 
to compensation. 


Wilkes v. Walker and Co.—This case, which also came | d 


before the Court of Appeal on May 5, raised a curious 
point as to the meaning of the term ‘‘accident.” It ap- 
peared that the ae was a stevedore, whose dut 

it was to stand on the hatchway of the defendant’s vesse 

and guide the buckets suspended from the crane as they 
ascended:and descended. The applicant, who was an 
epileptic, had a seizure while standing on the edge of the 





hatchway, with the result that he fell into the hold and 
broke his leg. It was contended that, inasmuch as the 
epilepsy was the real cause of the accident, the injury 
could not be said to have arisen from an accident arising 
out of and in the course of his cnplarmens. This view 
was adopted by the County Court Judge. The applicant 
appealed. Mr. Overend appeared for the appellant. Mr. 
Ruegg, K.C., who appeared, with Mr. Shakespeare, for 
the respondents, contended that it was necessary to con- 
sider the real cause which brought about the injury. 

[Cozens-Hardy, L.J.: Is this not like the case of an 

man, who is more likely to sustain serious injury by 
reason?} 

_ It is submitted not. Before an employer can be made 
liable for an accident, he must be held responsible for the 
cause from which those consequences ensue. 

The Court allowed the appeal. ‘ 

In the course of his judgment, the Master of the Rolls 
said that the question for them to consider was whether 
the applicant had suffered injury by accident. The 
unty Court Judge had decided, as a matter of law, 
that the injury did not arise by accident out of and in the 
course of the employment. The applicant’s function was 
to guide the buckets hanging to a crane into the hold of a 
ship. While standing near the hatchway he was seized 
with a fit, and fell into the hold, and sustained severe 
injuries. Was the injury the result of an accident? It had 
been contended that as the original cause of the fall was 
the fit, the afore was really the result of an idiopathic 
disease. In his lordship’s view, this argument was ex- 
cluded by authority. In a number of insurance cases the 
definition of accident was the subject of discussion. In 
those cases it has been frequently held that where a 
person was seized with a fit in proximity to danger—as 
where, for instance, a man who was wading in shallow 
water was seized with a fit, which caused him to fall down 
and to be drowned—the injury was caused by accident. 

In those cases the Court looked at the causa proxima 
of the injury, and that therefore the injury was acci- 
dental. It was contended that, on the authority of Fenton 
v. Thorley, these cases would not apply to a case under 
the Workmen’s Compensation Act; but he (the Master 
of the Rolls) did not agree with that view. It appeared 
to him that this would have been an accident within the 
meaning of an insurance policy, and that a fortiori it 
was an accident within the Act. The cause of the acci- 
dent was the fall; but it was suggested that this was 
caused by his idiopathic condition. At this point the 
authorities came in to show that the fall itself was an 
accident. Did that fall arise out of and in the course of 
theemployment? It seemed clear to him that the appli- 
cant came to fall into the hold by reason of its being 
part of his duty to stand upon what was really the edge 
of a precipice. It therefore seemed to him that this did 
not cease to be an accident, because its remote cause was 
an accident. The - any should be allowed. 

Lord Justice Mathew, in the course of his judgment, 
said that the case illustrated the rule that, in determining 
the cause, it was necessary to look to the immediate, not 
the remote, cause. 

Lord Justice Cozens-Hardy said that every workman 
brings to his work certain disabilities, and his employer 
takes him with those disabilities. An old man would be 
more likely to suffer injury than a young man. One man 
might be liable to suffer from fits, another might not. 
The employer takes the workman with all his faults. 

Back v. Dick, Kerr, and Co.—This case, which was also 
heard in the Court of Appeal on May 5, raised an im- 
portant question as to the meaning of the expression “‘ on, 
in, or about an engineering work,” which occurs in the 
Workmen’s Compensation Act. The appeal was by the 
employers from a decision of His Honour Judge Lush 
Wilson, who had made an award in favour of the 
applicant. The employers were the well - known 
contractors, who had entered into a contract to take 
up an old tram-line and lay new lines in certain 
streets in Exeter. The new rails were brought to 
Exeter by the London and South-Western Railway to 
their Queen-street yard, which abutted on Queen-street, 
and was separated from it only by a gateway. The rails 
stored in the yard were taken direct from there to be laid 
in the streets. The applicant was employed to unload 
the rails from a truck in the yard. While so engaged he 
sustained an injury by accident. At the time of the 
accident the only work under the contract then com- 
menced was that of taking up the old rails in the street 
on the St. David’s Station side of the Clock Tower, about 
700 yards from the place where the accident happened. 
It was conceded that a “‘tramway” was a «raifroad,” 
and so was within the meaning of the phrase “‘ engineering 
work ” as used in the Workmen’s Compensation Act, 1897, 
Section 7, Sub-section 2. The employers, however, con- 
tended that, as the accident was far away from the place 
where the tramway was being repaired, the accident did 
not happen on, in, or about an engineering work. The 
County Court Judge held that the words “on, in, or 
about an engineering work” must include any portion 
of the selected area upon which the essential operations 
were conducted ; and that therefore the site upon which 
the rails were stacked was, to that extent, part of the 
engineering work. The employers appealed. 

fr. Shakespeare appeared for the appellant; Mr. 
Guthbridge for the respondents. 

The Master of the Rolls, in giving judgment, said 
that the question which the County Court Judge had to 
ecide was whether the applicant was at the time em- 
cae on, or in, or about an engineering work.’ That 

epended upon the definition of ‘engineering work” in 
Section 7, Sub-section 2, of the Workmen’s Compensation 
Act, 1897, and the decisions of this Court as to the mean- 
ing of that term. The result of former decisions was that 
the term “‘ engineering work,” in both limbs of the defini- 
tion, denoted the physical locality where labour of a cer- 
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tain class was being bestowed. It indicated a physical 
area, and to come within the Act the workman must be 
employed on, or in, or about that physical area. In the pre- 
sent case the physical area of the engineering work which 
was being carried on at the time was about 700 yards 
from the scene of the accident. Unless it could be said 
that the railway yard was part of the physical area of the 
engineering work, the case did not come within the Act. 
In his opinion it could not be so said. The County Court 
Judge had drawn the inference that the yard was part of 
ald ysical area, because he said that “although the 
w ‘work’ imports definite locality as meaning the 
thing on which the labour is bestowed, I think the words 
‘on, or in, or about an engineering work’ must include 
any portion of the selected area upon which the essential 
operations were conducted. I find that the site upon 
which the rails were stacked in the yard was on, in, or 
about the engineering work.” He (the Master of the 
Rolls) did not think that it was. It was not correct to 
say that any piece of land on which any incidental, 
though perhaps essential, work was done was, as a matter 
of law, part cf the physical area of the engineering work. 
It was through a misdirection upon that point that the 
County Court Judge arrived at the conclusion that the 
railway yard, which was 700 yards away from the place 
where the actual works were being executed, was part of 
the locality of the engineering work. There was, in his 
opinion, no evidence that the place where the applicant 
was — oyed at the time of the accident was on, or in, or 
about the engineering work. The appeal accordingly 
succeeded. 

Challis v. The London and South-Western Railway 
Company.—This case, which was an appeal from the 
decision of the Judge of the Basingstoke County Court, 
raised a curious question as to the meaning of the term 
“accident.” The applicants were the widow and children 
of an engine-driver on the defendants’ railway. It 
appeared that on November 5, 1903, the deceased man 
was driving the engine of an express train from Basing- 
stoke to Waterloo. As he was passing under Merton-road 
Bridge, at the rate of 50 miles an hour, something fell 
from the bridge and smashed one of the glasses in the 
cab of the engine. Some — of glass flew into the 
d man’s eye, with the coi uence that his face 
was out and he suffered a severe shock. The County 
Court Judge found that the injury was caused by a stone 
having been intentionally dropped whee boys from the 
bridge on to the engine. He held that, this act being a 
wilful and intentional act, the injury could not said 
to have been caused by accident arising out of the 
deceased man’s employment, within the meaning of Sec- 
tion 1, Sub-section 1, of the Act. On this ground, and 
without deciding whether the death of the deceased was 
the result of the injury, he gave judgment for the 
respondents. The applicants appealed. Mr. Ruegg, 
Kc. and Mr. aT appea for the applicants ; 
Mr. ©. A. Russell, K.C., and Mr. Simon were for the 
respondents. 

he Court allowed the appeal. The Master of the Rolls 
said that in his opinion ine was nothing in the fact of 
the act being wilful to prevent it being an accident from 
the standpoint of the person who suffered by it. If the 
injury did result from an accident, the question arose 
2 ae the accident arose out of the man’s employment. 
In a case of this kind, he thought they were not justified 
in taking leave of their common sense or their common 
knowledge. Everyone knew that a train in motion was 
an object of attraction to boys, and that boys often threw 
stones at trains. This could not be ignored in consider- 
ing what were the risks to which an engine-driver was 
exposed in his employment. Ip this case the risk to 
which the engine-driver was exposed appeared to be 
attached to his business ; and he was of opinion that, as a 
matter of law, there was an accident arising out of and in 
the course of the employment. The appeal should be 
allowed. 

The Denaby and Cadeby Main Collieries, Limited v. 
The Yorkshire Miners’ Association, George G. Cragg, 
Joseph Smith, Enoch Kaye, John Wadsworth, William 
Parrott, Fred Hall, John Nolan, and Henry Humphries. 
—On May 19 the Court of Appeal gave ay oe in this 
case, which came before them on an appeal from the deci- 
sion of Mr. Justice Lawrance, who gave judgment for the 
plaintiffs in February, 1904. 

he action was brought to recover damages for a con- 
spiracy by the detendants, other than the trustees, to 
injure the plaintiffs by bringing about a strike am 
their workmen, involving breaches of their contracts 
service with the plaintiffs, and, as a distinct cause of action, 
for conspiring to maintain the strike by unlawful means, 
embracing intimidation, molestation, and the illegal pay- 
ment of strike money. The trial occupied many days; 
and, the jury having answered in favour of the ntiffs 
a number of questions carefully formed to cover all the 
points involved, the learned Judge gave judgment for the 
plaintiffs for damages to be assessed as between 
the parties. The defendants, other than the two branch 
officials who did not appear, now applied for judgment 
or a new trial on the ground that there was no evidence 
to go to the jury, that the verdict was against the weight 
of evidence, and that the learned Judge misdirected the 


ury. 
. ‘The jury at the trial found that certain of the delegates, 
soting as agents for the association and for its benefit, 
procured men to break their contracts; that the 
executive council ratified the acts of the delegates in 
ring this breach of contract, and that the strike had 
| nega Ara rhe by unlawful means. They also found 
that the various d ts had conspired together to do 
the above-mentioned acts. 

Mr. Rufus Isaacs, K.C., Mr. Danckwerts, K.C., and 
Mr. Clement Edwards a for the Yorkshire 
Miners’ Association and the trustees; Mr. Atherley- 





Jones, _K.C., Mr. 8. T. Evans, K.C., and Mr. Compston 
were for the other defendants; Mr. J. Eldon Bankes, 
K.C., Mr. Montague Lush, K.C., Mr. H. T. Waddy, and 
Mr. H. 8. Cautley appeared for the plaintiffs. : 

The Court, having taken time to consider, delivered 
judgment, allowing the ap and ordering judgment to 
entered for the defendants, the Master of the Rolls 
dissenting. 

The Master of the Rolls, in delivering judgment, said 
that the first group of questions put by the learned — 
to the jury related to the procuring or bringing about the 
strike ss distinguished from the maintaining it after it 
had been begun, to which latter point another series of 
questions was addressed. As to the initiation of the 
strike, it was not disputed that it was begun in t 
—— of the rules, and it was strenuously that 
the officials of the branch which had initia’ the strike 
were really, by the constitution of the association, the 
agents of the union itself, and that therefore the union 
was responsible for their acts. In his view (and upon this 
part of the case he concurred with the rest of the Court) 
the rules did not admit of this construction. If the rules 
did not make the union responsible for the acts of the 
branch officials, they did not become responsible by rati- 
fication. It followed, therefore, that on that part of the 
case which rested on the Ys tcp ility for the initiation 
of the strike the plaintiffs failed as against the association 
and its officers. He was of opinion as to the issues raising 
the question of the responsibility of the union for the 
maintenance, as distinguished from the initiation, of the 
strike that there was evidence fit for the consideration of 
the jury of concerted action between them and the officials 
of the branch to maintain the strike by illegal means. It 
was not his province to decide aes more, unless it 
was made out that there was misdirection, which might 
have affected the verdict. Of yt m this of the 
case, he could find no trace. On this second branch of 
the case it became necessary to examine the evidence in 
somewhat greater detail. His Lordship dealt at length 
with the facts of the case may oy apa to the commence- 
ment of the strike, referring to the various meetings and 
the resolutions passed at them, and also reading ; gennane 
from some of the speeches. The means actually used 
to maintain this strike were certainly illegal, and, if any 
other element were required to fill up what was covered 
by ‘maliciously ” in the wrong charged, it seemed to him 
impossible to say that there was no evidence of malice to 
go to the jury, evidence founding the inference that a 
colourable pretext, rather than an assu opinion, was 
sought and acted upon by the defendants, and that in 
their eagerness to accomplish the object which they had 
in view they allowed their judgment to be metarws and 

tent facts to be ignored in coming to their resolution. 

ut even if he was wrong in this view, there were other 
considerations which, in his judgment, could not have been 
withdrawn from the jury. The pues of strike pay 
week by week necessarily kept the association in con- 
tinuous touch with the strike ; and there was evidence of 
constant communication between the branches and the 
central authority ; and in critical emergencies —i.¢., when 
the zeal of the strikers was felt to be flagging—the aid of 
the central body was sought, and leading members of 
the council were sent down to encourage and advise, and 
speeches were delivered by them and in their presence, 
which, he thought, could not be withheld from the jury, 
8 hes which contained no word of rebuke for illegalities 
ready committed and which must have been known to 
the speakers, but which did contain allusions to *‘ rats” 
and “‘ blacklegs,” which might well be construed as in- 
citements tointimidation. There was clear evidence that 
not only was this strike illegal in its inception, as already 
pointed out, to the knowledge of the defendants, but that 
it was carried on by illegal means—intimidation by large 
ay A pegs to intercept and beset those workmen 
who gone to work, or were returning, or who wanted 
to go to work, violent la and threats, and in some 
instances actual physi violence. It could not, he 
thought, be disputed that the officials of the two branches 
were prominent in encouraging the illegalities he had re- 
ferred to, and, as he had already pointed out, there was 
evidence of a common purpose shared by the officials of 
the central authority and of the branches to assist in 
maintaining the strike. Was it possible, then, for the 
former, while furnishing from week to week the most 
werful oe in the shape of strike pay, to wash their 
ds of responsibility for the methods adopted by 
their confederates in carrying out the common purpose? 
The inferences to be drawn from the proved facts appeared 
to him to be essentially for the jury and not for this 
Court, and to withdraw them from their cognisance 
would be to usurp their functions. He was of opinion, 
therefore, that Mr. Justice Lawrance was abundantly 
justified in leaving the case to the jury, and that it was 
= impossible for this Court to enter judgment for the 
efendants. 

Lord Justice Cozens-Hardy, in the course of his judg- 
ment, thus stated the conclusions at which he had 
arrived :—The strike of the Denaby and Cadeby colliers 
on June 29 was ay moe and brought about by the 
Denaby and Cadeby branch officials, who induced the 
men to break their contracts of service by leaving work 
without giving fourteen days’ notice. He also found that 
the branch officials were not the agents of the union in 
bringing about the strike, and the rules did not justify 
the jury in finding otherwise. That the union, by its 
council or executive committee or officials, did not ratify 
the acts of the branch officials in procuring or bringi 
about the strike. On the contrary, they endeavoured to 
induce the men to resume work ; that the strike was con- 
tinued and maintained by the branch officials and branch 
members by unlawful means—i.e., by molestation and 
intimidation ; but there was no evidence that this molesta- 
tion or intimidation was directed or sanctioned by any 





of the officials of the union; that the strik ; 
tinued and maintained by the grant of strike ete 
union in breach of the rules of the union. In 
this was the only act of importance i 
He then continued :— 

“It remains to consider whether this grant of strike 
pay was in the circumstances a tortious act, rendering the 
union funds liable to pay damages to the colliery com. 
pany from the time when it was resolved that strike pay 
should be given. On principle it is not easy to see how 
a gift of money to strikers by a man, ora body of men, ean 
involve any such liability, even though the strikers may. 
without the sanction of the subscribers, be guilty of molos. 
tation and intimidation in the conduct of the strike. Nor 
will the mere knowledge of the subscribers that such un. 
lawful means have been used, or are likely to be used, by 
the strikers alter the legal position. Thus far I have 
assumed that the money belongs to the subscribers, to be 
disposed of at their own free will. Can it make any dif. 
ference that the subscribers, being trustees, have impro- 
perly taken the money out of a trust fund? This would be 
a breach of trust as between themselves and their benefi- 
ciaries, but I fail to arntate the argument that it can give 
any further right to the employers, to whom the source from 
which the money is derived is a matter of indifference, 
I am not prepared to hold that, in the case last supposed, 
the persons who subscribed the money could be con. 
sidered to be maintaining the strike by unlawful means, 
The members of a trade union are not, I think, in any 
worse tion by reason of their having taken advantage 
of the Trade Union Acts. It follows that, in my opinion 
the action must fail against the union. The case against 
Wadsworth, Parrott, and Hall cannot be maintained if 
the case against the union fails on the ground above 
stated. They acted only in their character as agents of 
the union. They were not guilty of any independent 
tortious act. The case against Nolan and Humphries is 
abundantly clear; but as they have not appealed, and 
are, I presume, without means, this is not a matter of 
importance. In my opinion, therefore, the appeal should 
be allowed and judgment entered for all the Eietote 
except Nolan and Humphries.” 

Lord Justice Mathew delivered judgment to the like 
effect, and the appeal was allowed. It is understood 
pad the plaintiffs will carry the case to the House of 

s. 
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A Futon CenTeNArRy.—A maritime exhibition at New 
York two years hence, in celebration of the first steam- 
boat (Robert Fulton’s Clermont), which made a trip to 
Albany on August 11, 1807, has been pro by the 
Maritime Affairs Committee of the United States Board 
of Trade and Transportation. The idea is to assemble 
on the Hudson vessels ranging from every ancient type 
to modern ocean liners and battleships. It is pro to 
invite the Governments of the world to send representa- 
tive ships from their navies to participate in the display 


More Coau.—Considerable satisfaction was experi- 
enced in South Derbyshire on Saturday, when it became 
known that the Bretby Colliery officials had come upon 
the Kilburn seam of coal. This has remained unworked 
for 35 years, and was quite an unknown quantity. For 
twelve months the management had been drifting to it, 
and on Saturday they found it. The seam is now 
known to underlie the whole of the Bretby estate, south 
of the Burton and Ashby turnpike, and it consists of 
something like 1500 acres of good house-coal over 4 ft. 
thick, and of a highly bituminous quality. The discovery 
means a valuable addition to the mineral life of the 
district ; as a fact, it puts quite 150 years on the calcu- 
lated existence of Bretby Colliery. The drift has been 
taken a distance of 300 yards entirely through stone, 
some portions of which are very hard. The colliery is 
owned by the Earl of Carnarvon, and the newly-opened 
Kilburn seam is contiguous to the Stanton pit, which 
is 2 or 3 miles south of the Bretby Colliery proper. 


ENGINEERING IN DENMARK: BURMEISTER AND WAIN 
SHIPBUILDING CoMPANY, COPENHAGEN.—The report for 
last year states that whilst 1903 had been the best year 
the company had ever experienced, last year had been 
very poor, the turnover being about 4,000,000 kroners 
(223, 0002.) less than during the previous ee. Shipbuild- 
ing had very poor; only the sale of hammered goods, 
cream-separators, and Diesel motors showed an increase. 
There had hardly been any inquiry about new ships, 
and repairs had been kept down to what was absolutely 
necessary. More cupesielly. the last half of 1904 had been 
unsatisfactory, and had not increased the earnings up to 
July1. At the beginning of the year the number of hands 
and officials amounted to 2589 ; at the end of the year the 
number was 2056, The gross profits amounted to 973,056 
kroners, the expenses to 666,828 kroners, leaving a net profit 
of 311,228 kroners (17,300/.), which, with the balance 
from the previous year of 165,630 kroners, amounted to 
476,858 kroners, or about 26,5007. Of this sum, 109,970 
kroners are added to the reserve and renewal fund, 25/),000 
kroners (5 per cent.) go to the shareholders, and 120,888 
kroners are carried forward. With reference to the pro- 
spects for the current year, it was stated that there was 
no tangible improvements in shipping ; the war int! F ar 
East was still raging, and prospects in Europe were by 
no means good. Orders had been received for three ware 
vessels, but ne | machinery orders had so far been 
secured. It is possible that the war may lead to "ery 
for some Russian warships ; but no definite results had 
yet been obtained. Hopes were, however, expresse’ that 
their great exertions in this direction would lead to -ome 
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“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


Compmep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 
y i in the Speci ion Di ings is stated 
Pig nantes 9 ae fs oe lea te Rragiation 
illust: 


Where inventions are communicated from abroad, the Names, | 


&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 
“Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform op of 8d. > 

The date of the advertisement of the tance of a Complet 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement o. nce of a Complete Specification, 
give notice at the Patent O. of opposition to the grant of a 
‘Patent on any of the grounds mentioned-in the Acts. 


ELECTRICAL APPARATUS. 


22,171. Elektricitats Actien-Gesellschaft, vormals 
W. Lahmeyer and Co., Frankfort-on-the-Maine, 
'° boards. [1 Fig.) October 14, 1904.— 

Electric switchboards have been made with a movable portion 
for the purpose of facilitating the making and breaking of the 
connections therein, and for making any repairs that might be 
required. This arrangement has, however, the disadvantage that 
when the movable portion is moved away, the fixed contacts are 
exposed, and are directly accessible, and therefore liable to be 
the source of accidents to persons who may, by coming in contact 
with the exposed fixed contacts, be seriously inj Now the 
object of this invention is to prevent the occurrence of such 
accidents by providing a roller-blind or shutter which closes when 
the movable carriage or switchboard is moved out, the said 
movable carriage causing the blind or shutter to cover the fixed 
contacts ; and in like manner, when the movable coovione is being 
returned to its original position, the blind or shutter will be caused 
to move away from the front of the fixed contacts. The accom- 
panying drawing shows an arrangement according to this inven- 
tion. K is a carriage or movable switchboard mounted on 
wheels, and containing the movable contacts c of the measuring 
instruments, safety-fuses, devices for throwing machines in 
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parallel, and the like, appertaining to the working of a dynamo 


or any other electric installation. The movable carriage consti- | 
tuting the switchboard, when moved outwards on the rails 8, | 


separates the contacts ¢ carried by the carriage from the fixed 
contacts ¢ 1, the electric connection being thereby broken. The 
axle-box of one of the wheels of the carriage K has attached to it 


a lug a, which comes in contact with a projection k attached to- 


one end of a rope-band or the like z, which passes round pulleys 
r,r1, and is connected at its other end to the pulley r2. To the 
axle of the pulley r 2 is fixed a drum F, to which is attached the 
roller-blind or shutter 7, which passes over the roller n. The 
weight of the roller-blind or shutter 7, which may be supple- 
mented by a weight g, keeps the rope, band, or the like taut, so 
that the projection k attached to the said rope, band, or the like 
always presses against the lug a on the axle-box of the carriage 
wheel. If the carriage be pulled away from the portion contain- 
ing the fixed contacts ¢ 1, the blind or shutter / will be caused 
by its weight to move and cover the fixed contacts, which would 


| The object of the invention is 


| armature reaction, thus greatly improving the commutation. | 





otherwise be exposed by the removal of the carriage, and so | 


prevent persons from accidentally coming into contact with them. 
The blind or shutter is moved from the front of the fixed contacts 
when the carriage is returned to its original position. (Accepted 
Felruary 8, 1905.) 


29,233. Albion Motor-Car Company, Limited, and 
T. B. Murray, Scotstoun, Renfrew. Electric Igni- 
tion Devices. [1-Fig.] December 31, 1904.—This invention 
relates to tappets for operating the make-and-break devices used 
within the pinder in low-tension ignition systems for internal- 





con bustion motors. The apparatus shown in the drawings is of 
thc: usual kind in which a tappet A adjustably carried upon a 
cam-operated tappet shaft B is operated to strike an arm C on 
a shaft D passing through the motor cylinder and carrying on its 
end within the ibustion chamber thereof a make-and-break 





' energised, attracting its core and closing the switches 9, 10, thus 


arm E co-operating with a pin F to normally close the electric | 


| circuit and to break it rapidly, so producing the igniting spark 
when the arm C is struck by the tappet A, the movement of the 
arm C and its parts being controlled by a spring K. 
Usually the ts between which this p BIg neh blow is 
struck—that is, the tappet A and arm C—are of hardened steel, 
and the tappet is lifted by the cam slightly clear of the arm just 
before it is released by the cam to strike the circuit-breaking blow. 
This blow of the tappet upon the arm ly, therefore, makes a 
considerable noise, which is particularly noticeable in a multi- 
cylinder engine in which there are a number of these devices 
working, and also the hammering action leads to a speedy wear 
of the In order to overcome these disadvantages poe is 
carried in the tappet-head a plunger G controlled by a spring H. 
| The plunger G is free to move in a hole in the tappet-head, and 
| is prevented from falling out by a washer J rive upon its end 
—or any other convenient device to the same end may be used, 
such asa split pin, for example—and is so adjusted that it is 
almost or actually in contact with the arm ©, and the spring H, 
uncompressed or even slightly free at the instant the tappet and 
tappet-shaft are rel by the cam, the contact-arm E within 
the cylinder, of course, ng against the pin F. The action of 
the parts is as follows :—As soon as it is released by. the cam (not 
shown) the tappet-rod B begins to descend rapidly under the 
influence of the usual actuating spring (not shown). By this 
movement the Per G is pressed nst the arm C, but owing 
to the inertia of the latter does not immediately begin to move 





that arm, the spring H being first slightly compressed. This 
spring H, however, very soon overcomes the inertia of the arm C 
and its connected parts and the spring K ; and as soon as this | 
occurs the spring H re-ex moving the arm at a high speed 
and giving a more rapid breaking movement between the arm E 
and pin F than is the case when, as heretofore, the arm C is struck 
a hammer-like and uncushioned blow by the tappe' 


t. Further, 
since no dead blow is struck by the tappet, noise is entirely 
avoided, and wear of the parts very considerably reduced. (Ac- 
cepted February 8, 1905.) 


135. A. P. Zani, Preston. Alternating-Current 
Generators ana Motors. (2 Figs.) January 2, 1904.—This 
invention relates to alternating-current motors and generators, | 
and more particularly to single-phase motors of the series type. 
make the distribution of the 
flux on the pole steady and independent of distortion, due to 


The invention consists in applying short-circuited windings on the 
poles of alternating-current machines in such a way that the 
effect of distortion of the flux due to armature reaction is to 
produce a current in the short-circuited windings, thus super- 
imposing a compensating flux on the pole where the flux is 
deficient, and tending to produce a resultant flux practically 
uniformly distribu The field-magnet @ is provided wi 

inwardly-projecting pole-pieces b, surrounding the armature, 
centrally placed slots c being provided in the pole-pieces 
parallel with the axis of the armature. In these slots and round 
the sides of the pole-pieces are placed the short-circuited coils d. 











The coils d are wound round each half of the pole in series, but | 
wound on each half in an opposite sense, so that if the coil 
on one half of the pole looking at its face is arranged clockwise, 
the coil on the other is counter clockwise. The compensating 
coils are formed of thick copper bands provided with flanges e, 
and thus serve as bobbins for the field-coils f, being bolted to the 
field-magnet yokes by bolts g. Instead of the single strips of 
thick copper above described the compensating coil may, if 
desired, be composed of more turns in parallel or in series. It 
will be seen that any alternating flux uniformly distributed over 
the pole will have no effect on the short-circuited windings, as 
the one half of the winding acts against the other; but if the 
distribution of the flux becomes non-uniform in the direction 
perpendicular to the axis of the armature, as is the case when 





the flux is distorted by armature reaction, the change of flux 
through the two halves of the winding is different, and a cur- 
rent flows in the winding which will tend to establish uniformity 
of distribution in the resultant flux. (Accepted February 8, 1905.) 


3000. G. Laird, Ashton-on-Mersey, and J. P. Todd, 
Stretford. Controllers. (3 Figs.) February 6, 1904.—The 
object of this invention is to provide an improved device for 
opening the main circuit when the current exceeds a predeter- 
mined limit, or when the voltage falls below a desired value, so 
that the main circuit will not be automatically closed when the | 
overload ceases, or when the voltage rises to its normal value. 
According to this invention the device is provided with two coils 
7 and 8, the one 8 connected in shunt, and the other 7 in series 
with the main circuit. The shunt-coil 8 is provided with a 
movable core or armature adapted to open and close a switch 9 in 
the main circuit and also a switch 10 in the circuit of the coil by | 
means of a pivoted lever 11. The series coil 7 is provided with a 
movable core or armature, also adapted to actuate the switch 10 | 
upon an overload in the main circuit. The terminals 14, 15 of the | 
switch or switches 10 in the circuit of the shunt-coil are in some | 
cases connected to fixed contacts 17, 16 of the controller, which | 
are ted by a tact 18 on the drum of the controller only 
when the controller is in its “zero” or “off” position. The 
operation of the device is as follows :—When the controller is in 
its zero position, the circuit is as follows :—From the line conductor 
through the co‘l 7, terminal 19, shunt-coil 8, terminal 15, fixed 
con‘act 16, movable contact 18, and fixed contact 17 of the con- | 
troller, terminal 14, back to line. The coil 8 is consequently | 





closing the main circuit to the fixed contact 13 of the controller, 
and providing a path for the current from the coil 8 to the 
return line conductor, whereby the shunt circuit is maintained 
when the controller is moved to any of its operative positions. | 


If, now, the voltage falls below the desired value, the coil 8 
becomes de-energised to a sufficient extent to cause the core of 
this coil to drop, thereby opening the switch 9 and breaking the 
main circuit to the contact 13, Ses eoventing She lever ti ap a0 to 
ra the switch 10, thereby breaking the shunt circuit thi h 
e coil. On the other hand, if an overload takes place in 
main circuit, the core of the coil 7 is attracted, thereby opening the 
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switch 10 and breaking the shunt circuit of the coil 8. The coil 8 
thus becomes de-energised, and its core drops, opening the main 
switch 9. In either case the shunt circuit of the coil 8 is broken, 
and cannot be closed again if the controller-drum is in any posi- 
tion other than the zero tion until the controller-drum is 
moved back to its zero tion, so that the contact 18 may con- 
nect the fixed contacts 16 and 17. (Accepted February 8, 1905.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


Albion Motor-Car Company, Limi and 
T. B. Murray, Beotstoun, Renfrew. Carb tors. 
[5 Figs.) December 27, 1904. — invention relates to carburet- 
tors for use in connection with volatile hydrocarbon fuel in 
internal combustion motors, and of the type in which the admis- 
sion of air by an auxiliary inlet valve is controlled by a centrifugal 
governor or other device operating by variations of speed of the 
motor. The essence of the invention is the application of an 
additional air-inlet valve moving synchronously with the throttle- 
valve, and it is obvious that it may be carried into effect in a 
variety of ways, and be applied to various forms of this type of 
carburettor. In the arrangement (Fig. 1) of the application of 
the invention to a carburettor of the type mentioned, and in 
which an auxiliary air inlet K, controlled by a flat valve operated 
by the governor connections, is formed in the body F of the car- 
burettor, there is formed in the body F a second air-inlet port A, 
the admission of air through which is controlled by an aperture.b 
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in the throttle-valve D, which is of the piston type. The port A 
and aperture B are in such positions that the port A is just closed 
by the piston throttle-valve D at the instant that the valve has 
closed the port E controlling the flow of mixture to the motor. The 
port A and aperture B are made of such a size that the port is 
entirely uncovered synchronously with the opening of the port E, 
ea yg A equivalent to the full area of the outlet of the motor. 
n the further example shown in Figs. 2 and 3 the port A is 
formed in the bottom of the body F of the carburettor, and opens 
into a chamber formed therein by partitions C. This chamber is 
so positioned that it is uncovered by the throttle-valve D syn- 
chronously, and to the same extent as that valve uncovers the 
throttle-port E, which is formed by the remainder of the circum- 
ference. The area of the port A may conveniently be one-half 
that of the port K. Instead of the additional air-valve being 
directly connected to or formed in a piece with the throttle-valve, 
it may be operated therefrom to the same end by rods or links 
and levers, or by gearing. (Accepted February 8, 1905.) 


5479. S. Cutler, G. B. Cutler, and 8. Cutler, Jun., 
illwall, London. Gas-Purifiers. [4 Figs.) March 6, 
1904.—This invention consists in improvements in the construction 
of gas-purifiers, whereby they are made especially suitable for the 


Fug.7 


Fig. 2. 























reception of grids of the kind described in specifications of 
Patents Nos. 19,644, of 1902, and 14,970, of 1903. In carrying out 
this invention, which is equally applicable to new Or existing 
purifiers, inlet and outlet chambers are formed within the purifier 
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at either or both ends or sides, by extending an apron-plate | is secured toa fixed point. From this fixed point the chain is | 
wholly or partly across the purifier, thus forming a chamber | passed, as usual, around the multiplying pulleys on the cylinder | 
hetween the apron-plate and the side or end plate of the purifier, | and ram, thence around suitable guide-pulleys 7, and — 
wherein the gas can be collected and distributed for the purpose through the centre of the crane-post 3 to a pulley 8 near the top 
of purification. In the apron-plate a series of orifices are pro- of the post. After leaving this pulley the chain is led downwards | 
vided. These coincide with the distributing channels or conduits at an angle and around a pulley 9 on the lower part of the jib 1, 
interposed between the grids that —— the purifying mate- | thence upwards again to a second pulley at the head of the post, 
rials; and around or in connection with these orifices, ,. and then over the jib-head pulley 10, as usual. Thus, as the ib is 
fenders, or baffles are provided to intercept any purifying material luffed outwards, the two of the chain between the pulley 9 | 
that may through. the orifices when the co its are re- on the jib and those at the head of the crane-post are lengthened 
» Bm the discharging and refilling of the purifier. The to such an extent as to compensate the falling movement of the | 


moved 
inlet and outlet chambers are arranged either at opposite ends or et pe the contrary effect being produced as the jib is brought 
kagain. (Sealed May 4,1905.)_ - 


sides of the purifier, or, alternatively, both chambers are formed 
on the same end or side or upon one end and one side adjacently. 
Fig. is a ples ~ vig. 8 a ection) Sovutien # s ——a- STEAM ENGINES, BOILERS, EVAPORATORS, &c, 
according to t vention, ng the apron-plate, e a Li. 
buting and collecting chambers, C the orifices in the apron-plates | _7786. J. Hopkinson, J. Hopkinson and Co. » 
corresponding to the conduits E within the purifier, and D the ey ant R. Kilburn, Huddersfield. Stop-Vaives. | 
fenders or baffles. (Accepted February 22, 1906.) stop-valves of the kind in which two valve discs are pressed 
6860. S. Cutler, G. B. Cutler, and S. Cutler, Jun., | against appetite faces by a spring arranged between the discs. | 
Millwall, London. Gas-Purifiers. [12 Figs.) March 21, | The back of each valve disc A is provided with a rojection a, and | 
1904.—This invention relates to improvements in epegertiass the inner end of each valve spindle B is turnished with a groove b | 
of the kind described in cations Nos. 16,944, of 1902, and | on each side to engage with the projections on the discs. To| 
14,976, of 1903. Hitherto in the form of purifier referred to, ; retain the substantial parallelism of the valve discs when the same | 
distributing chambers have usually been provided within the | are drawn out to open the thoroughfare two or more retainers D | 
purifier for distributing the gas to the grid sections, but in some! are vided. The retainers have ears or projections at the 
cases it may be more convenient to employ the following alter- | sides to hold the discs. These projections pass clear of the seat 
native method, which forms the first part of this invention. In | faces O, and are so spaced as not to interfere with the pressing of 
place of the internal distributing chambers within the purifier, | the discs against their seats. When two retainers are used, one 
of them, as shown, encircles the valve spindle, and the other is 
diametrically opposite the spindle, and the two retainers are 
connected together by bolts and nuts E, which keep them in 
engagement with the valve discs. When more than two retainers 
are used, the same may be connected together in chain-like fashion | 


pril 2, 1904.—This invention relates to parallel slide | 
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6860) a for) 
around the discs. The retainers move with the valve discs when 
the latter slide in and out to open and close the thoroughfare, 
but do not come in contact with the valve faces, and therefore do 
not cause wear on the faces. They are quite loose on the discs 
when the latter are pressed home between the seat faces to close 
the thoroughfare, but, as the discs are drawn out to open the 
thoroughfare, and are forced further apart by the spring I’, the 
ears or projections of the retainers serve as stops to limit this 
spreading movement, and so keep the discs substantially parallel. 
It is therefore much easier to close the valve when these retainers 
are used than it is when the discs are allowed to spread under the 
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the exterior of the purifier is provided with one or more chambers, 
pipes, ducts, or conduits, and by means of suitable branches or 
junctions, such chambers, pipes, ducts, or conduits are con- 
nected by orifices to the exterior surfaces of the purifier, and 
by this means the necessity of decreasing the cubical contents | 
of the purifier is avoided. In the two figures shown, A is 
the gas-inlet pipe, and B the gas outlet pipe, and these are con- | 
nected by branches C to the exterior of the purifier. The branches | 
C are in the form of pipe connections, and distributing- boxes d 
are provided within the purifier at positions corresponding to 
the interior distributing conduits e. (Accepted March 22, 1905.) 





action of the spring. To allow of arranging the valve body on its 
side without straining the spindle, or unduly wearing the stuffing- | 
box through which tne spindle passes, a ring G is provided. | 
This ring encloses annular projections H on the discs, and has | 


LIFTING AND HAULING APPLIANCES. 

J. Fielding, Gloucester, Derrick-Cranes. 
\2 Figs.| March 24, 1904.—This invention relates to a simple 
form of compensating motion which in a luffing derrick-crane 
causes the suspended load to remain at about a constant height 
whilst the crane jib is being luffed inwards or outwards, thereby 
reducing the power required to effect the luffing motion, and also 
avoiding the waste of power which often occurs owing to the 
load being raised higher than required when the jib is luffed 
inwards. An additional advantage obtained by the use of the 
improved motion is that extra support is given to the jib, which 


ck- 
ears g at the side adapted to rest on the valve body and support | 
the weight of the discs. This ring is furnished with a pin or 
projection, or with lugs or ears g! engaging with the inner end 
of the valve spindle to prevent rotation of the ring. (Accepted 
February 8, 1905.) | 


4489. R. W. H. Bostey. Kingston-on-Thames, and 
F. C. Southwell, Southwark. 5S -Generators. | 
{5 Figs.) February 23, 1904.—This invention relates to steam- | 
generators, more especially centrally-fired high-pressure gene- | 
rators. In carrying out the invention according to the manner | 
illustrated in Fig. 1, as applied to a generator of the well-known 
De Dion type, comprising two concentric steam and water shells | 
or chambers a, }, which are connected by numerous radial water- 
tubes c, the usual grooved end-plates and stay-bolts are dispensed | 
with. The two cyiindrical tube-plates are flanged, the outer 
plate d being flanged outwardly at both top and bottom, and the | 
inner plate ¢ at the top only. The outermost cylindrical shell f | 





























a of the generator is also flanged both at top and bottom, the | 
in very long rake cranes is a matter of some importance. The | weeee flange being inwards, and the lower outwards. It is then | 
invention is. an improvement upon an earlier device, which is | bolted or screwed to the other cylindrical tube-plate d. The 
described in Patent No. 3023, of 1900, where the tail end of the innermost cylindrical shell g, which | also form the fuel open- 
lifting chain or rope is attached to the jib at a point sit a ing, is flanged outwardly at the top and inwardly at the bottom. | 
short distance from the pivot, which connects the jib to the crane | It is bolted to the inner tube-plate e at the top, but is not directly | 
frame. In that arrangement the whole len of the lifting connected to the botton thereof. 

chain is rendered around the various multiplying and guide 
pulleys, as the jib is luffed inwards or caewanda, thereby causing 
additional friction and wear of the chains, pulleys, and pivots. | 
A-cording to the present invention, this objectionable result is 


tube-plate 
pon 4 riveted to it, the up; 
to the lower flange on the innermost shell g. 


e. 
r flange or angle of which is bolted 


This connection is made by a | with which it is to be used, and instead of the cone beir g 
channel-ring h, the outer angle of which is riveted to the inner | with a plain surface, as indicated in the d 
The inner angle has a circular angle-iron or flanged | tudinal corrugations or r.bs, 
It will be seen that | 
almost entirely avoided, since the tail end of the lifting chain 6 | no packed joints are ina position where they are subjected to | 


the direct heat of the furnace, as even the bolted or screwe) 
joint between the lower end of the inner shell g and the ring / js 
situated, as it were, in a recess or angle out of the path of th: 
flames. Instead of ——! lower ends of the shells f and « 
outwards, they may be flanged inwards, as shown in Fig. 2 
and in this case their oop ends are flanged and bolted or screwed 

ther, as shown. ternative constructions in some of th 
details are also illustrated in this form of boiler; thus the flanged 
ring / is riveted on the opposite side of the inner angle of the 
channel-ring A to that shown in Fig. 1, and the top ends of the 
shells g and e instead of being flanged and directly bolted together 
are connected by separate flanged rings m, n riveted thereto an’ 
then bolted together. (Sealed May 4, 1905.) 


5703. The Warwick Machin Com 

London. (The General Miairis Coeponn, | com 
tady, New York, U.S.A.) Steam ‘bines, (6 Figs.) 
March 8, 1904.—This invention relates to the means employed to 
secure bucket-covers in place. 1 represents a support for the 
buckets, and may be stationary or rotary, as pA In the pre- 
sent instance the buckets 2 are formed integrally therewith and 
extend radially, but they may be made detachable and extending 
in any desired direction. buckets are given any suitable 
form, such, for example, as that shown in Fig. 2, one face of the 
bucket being concave and the other convex. Formed integrally 
with the buckets is a tenon 3. In the present instance each of the 
buckets is shown as being provided with a tenon, but the tenons 
may be omitted from certain of the buckets if desired. 4 repre- 
sents a bucket-cover which is preferably slightly wider than the 
buckets, so as to protect the sharpened edges. It is preferably 
made up in sections, and the line of division between the sections 








may coincide with a tenon, as indicated at 5, or it may pass be- 
tween the tenons as indicated at 6. In order to secure the cover 
sections in place, a binding band 7 is provided, which is rect- 
angular in cross-section. The band may be made up in sections or 
it may be made in a single piece. It will be found to be advan 
tageous to make the joint between the band sections register with 
a tenon, as is indicated at 8, since such an arrangement serves to 
hold the adjacent ends of the band and prevent them from flying 
outward under centrifugal force. It is preferable to form the 
tenons with two projecting lugs or ears, which are afterwards 
riveted over by suitable means to grip the band. Referring to 
Fig. 3, the cover is shown as being inclined slightly from left to 
right, so as to increase the cross-sectional area of the working pas- 


| Sage between the buckets toward the exhaust. The binding band 


7 is shown in its normal position and held in place by the project- 
ing lugs or ears 9and 10. In Fig. 4 is shown a slight modification 
wherein the section of the binding band 7 is made circular instead 
of rectangular. In this case the lugs 9 and 10 serve to hold the 
band in place, asbefore. (Sealed May 4, 1905.) 


MISCELLANEOUS. 


29,564. F. A. Murphy, Oldham, Lancs. Hydro- 
Carbon Burners. [1 ig.) December 31, 1904.—This inven- 
tion relates to improvements in hydro-carbon burners used for 
furnace and other heating purposes, the object being to provide 
an improved construction of burner by which the oil may be more 
efficiently atomised and consumed, and consequently a better 
flame be produced. In the class of invention to which the present 
application relates oil is supplied under pressure and is forced 
forward towards the furnace or other object, to be heated by 
means of air under pressure. In carrying out this invention a 
represents an ordinary. air-supply tube and J an oil tube, the air 
and oil being conveyed to these in any suitable manner, and 
regulated as to quantity also in any convenient way, as will be 
well understood. The essential features of the invention consist 
in mounting upon the end of the oil tube ) or upon a spindle, 
shaft, or screw, or the like d, secured in the end of the tube, or in 
the air and oil-mixing chamber, a rotatable fan e, consisting of a 
number of blades of suitable formation, and in forming in one 


h 








a 


with or attaching to the fan an oil-distributing cone f. The fan 
and cone are loosely mounted upon the screw, so that they can be 
very easily rotated by the air passing from the tube @ at a con- 
siderable speed. A further feature consists in screwing into the 
oil pipe or otherwise securing thereto a nipple g formed with a 
hole, through which the oil can pass in the direction indicated by 
the arrows, such nipple directing the oi! towards the blades of 
the fan and the distributing-cone. The latter are enclosed bya 
chamber / which confines the oil and air within its limits. As the 
fan and cone rotate the oil is most efficiently atomised and dis- 
tributed in such a way as to obtain a most efficient flame when 
the oil is ignited. The burner may be coupled or connected in 


any suitable way with the furnace or other apparatus or ap ee 
‘ol 


rawing, it may have longi- 
or even be divided into a number of 
arms with spaces between, but in all cases having the conical 
formation indicated to obtain efficient distribution of the oil 
(Sealed May 4, 1905.) 
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at Zeebru is excavated to a depth of 6 metres 
THE BRUGES HARBOUR WORKS. Io ft. 8 in) below low-water pine is 50 metres | 
(Concluded from page 660.) | (164 ft.) in width at bottom, and its length from the 
Tne Titan crane, the general construction of | lock toa point in a line with the end of the beach at 
which is shown in Fig. 15, page 674 ante, consists | low-water mark is 750 metres (2460 ft.). Its width 
of two trestle-frames connected together and carry- |at top is 116 metres (380 ft.). The channel widens 
ing a horizontal boom, 82.5 metres (270 ft. 9 in.) in | out to 200 metres (656 ft.), which is the distance 
total length, supported from the vertical standards | between the heads of the wood jetties limiting the 
hy the bracing shown. The front jib overhangs by | entrance. A light will be shown on both jetty heads. 
52.5 metres (172 ft. 3in.), the distance between the | On the east side of the channel, and communicating 
two trestle-frames is 16 metres (52 ft. 6 in.), and | with it, is a tidal basin for fishing smacks. 
the rear overhang of the counterweighted end is The lock has a total length of 282 metres (924 ft.), 
14 metres (46 ft.). A cross-jib, 32 metres (105 ft.) ' of which 62 metres (203 ft.) form the length of each 





Fig 16 
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in length, is carried by the front trestle-frame. A | crown, and the entrance is 20 metres (65 ft. 7 in.) 
55-ton crab, operated’ by a 36-kilowatt. electric|in width. The sills are 5.5 metres (18 ft.) below 
motor, travels on the front jib; this can carry a| low-water mark, thus affording a depth of water 
truck containing concrete for filling the caisson | of from 9.2 to 10.1 metres (30 ft. to 33 ft.) at high 
blocks, and weighing 28 tons, as far as 50 metres|tide. The lock has a total length of 256 metres 
(164 ft.) from the front vertical standard, and a| (840 ft.) between the gates, while a portion is 
55-ton block up to a distance of 30 metres| widened, forming a basin 158 metres (518 ft.) in 
(98 ft.). The front vertical standard is 25.7 metres |length. The gates are of the rolling type, fitting 
(84 ft. 4 in.) above rail-level ; the top of the boom | into recesses shown, in Figs. 16 and 17. » The 
pede is at a height of 8 metres (26 ft. 3 in.).| gates are trapezoidal in shape, as illustrated in 

€ counterweight consists of 200 tons of cast-iron | Figs. 18 to 21, and each consists of a steel caisson, 
blocks. The Titan crane travels on the quay wall, | 12.7 metres (41 ft..8 in.) high and 45 metres 
on a line of 13-ft. 4,%-in. gauge. The boom can turn | (14 ft. 9 in.) in breadth, the length at bottom 
on the trestle-frames through an angle of 7 deg. and top being 20.7 and 24.5 metres (67 ft. 

The ehannel to the entrance of the inner harbour|and 80 ft. 4,% in.) respectively. The lower 


















part of each gate caisson is at a depth of 5.9 metres 
(19 ft. 4¢ in.) below low-water mark, and the top 
at a height of 6.8 metres (22 ft. 314 in.) above ; 
this giving for the top of the gates a height of 
0.2 metre (7{ in.) above the highest spring tides. 
Each gate is divided longitudinally into two com- 
partments by a horizontal bulkhead placed at a 
height of 1.05 metre (3 ft. 5,5, in.) below low-water 
mark. The lower compartment is made water- 
tight, and contains the steadying ballast. Two 
circular openings, .0.350 metre (13$ in.) in diameter, 
are cut in the outside plating of the upper com- 
partment on the canal side just above thn Weekend 


Rte aks PO 






































Fig. 20. +7.00 
Canal 
-1.05 
b4) 
4) 
~6.00 


eY., 


“SECTION AB 












"I 
{ bly 
Lh 


| +------+ 4.50-------+ 


}r--=---- 4.96 





SECT c-p 





water-tight bulkhead ; on the side towards the 
channel are four similar openings on the same 
level. All these openings are fitted with sliding- 
valve sluices and with hanging valves. The 
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object of the arrangement is to allow the water- 
level inside the upper compartment, when the 
gate closes the lock, to correspond always with 
the higher level without the gate, alternately 
on the side towards the open sea or on that 
towards the canal. Under the fluctuations in 
the level of the surrounding water, the volume of 
water displaced by the gate remains the same, 
the load on the gate axles is invariable, and can be 
regulated at will by means of ballast. Each gate 
is carried on two pairs of axles. The wheels are 
1 metre (393 in.) in diameter, and run on a track 
formed of ‘‘ Goliath” rails, the gauge of which is 
4 metres (13 ft. 1,7, in.) between rail centres. Each 
set of axles is contained in a recess 2.3 metres 
(7 ft. 6$ in.) in length, the width of which is 
the thickness of the gate. Access is had to the 
recesses for inspecting the, wheels, bearings, and 
track through two shafts, 0.7 metre (27,°, in.) in dia- 
meter, which run through the whole height of the 
gate, and are each provided with an air-sluice. A 
third shaft in the centre of the gate serves for in- 
specting the lower water-tight compartment. Each 
gate is made with five flushing-sluices, 1 by 0.7 
metre (39% in. by 27,%, in.), provided with sliding 
sluice-valves, in order to allow bottom flushing of 
the lock. A wedge lining of green-heart timber, 
0.3 metre (11}} in.) wide, fitted round the sides at 
both ends of the gate, insures tightness by contact 
with the recesses and sill of the lock. Each gate 
displaces 418 cubic metres (14,760 cubic feet), or 
429 tons. It weighs 200 tons and contains 279 
tons of ballast. The 50 tons in excess insure the 
stability of the gate during its movement, as stated 
further on. 

Each gate, as shown in Figs. 18 to 21, consists of a 
steel framework built of eight vertical trusses placed 
2.5 metres (8 ft. 22 in.) apart, the width of which 
forms the thickness of the gate. The horizontal 
cross-struts constitute the framing for the bottom 
of the gate, the horizontal bulkhead, and the top 
platform. The vertical members are connected to- 
gether by six courses of longitudinals placed at 
different distances apart, according to the pres- 
sures. The steel plates forming the outside shell 
are from 7 to 10 millimetres (0.27 in. to 0.39 in.) in 
thickness, and are riveted to the vertical members 
and longitudinals. Figs. 20 and 21 show the 
cross-bracing. The maximum pressures the gates 
have to withstand, due to the water-level, are 
as follow: —A maximum flood-tide level of 6.6 
metres (21 ft. 7} in.) above low-water mark, the 
level on the opposite side being 3.5 metres 
(11 ft. 53 in.), also above low-water mark ; on the 
other hand, and during, ebb tide, a water level on 
the up-stream side of 4.5 metres (14 ft. 9 in.) above 
low-water mark, the level on the down-stream side 
being that of the receding tide. The strain on the 
various parts forming the gates does not, under 
these conditions, exceed 9 to 11 kilogrammes per 
square millimetre (5.7 to 6.9 tons per square 
inch). The section of the upper compartment 
of the gate is such that a reduction of but 
0.5 metre (19}} in.) in the water-level inside it 
would be sufficient to compensate for the 50 tons 
above referred to as being the excess in the weight 
of the gate over the displacement, and would en- 
able the gate to float were it free. In order, there- 
fore, to insure the perfect stability of the gate, it is 
necessary to maintain the higher level inside the 
upper compartment, whether this be on the up- 
stream or the down-stream side of the gate. This 
is obtained automatically by the circular openings 
fitted with hanging valves, referred to above. 

On opening the Tock for navigation purposes the 
gate is drawn back in its recess built in the return 
wall. The upper compartment is first isolated from 
the outside by closing the sluice-valves, and the 
necessary volume of water is exhausted from it to 
lighten the gate and tend to produce a certain de- 
gree of buoyancy. The water then remaining in the 
upper compartment is allowed to flow inside the 
lower compartment through a flat sluice-valve fitted 
in the water-tight bulkhead, to increase the stability 
of the gate. In designing the mechanical details for 
working the gates, it was calculated that the time 
required for opening or closing each one should not 
exceed three minutes. This time limit is that 
which obtains in actual practice. The effort neces- 
sary to overcome the resistance has been estimated 
to reach 7 tons, 1 ton being to overcome rolling 
friction, and 6 tons the pressure on the lateral 
surface opposite the direction of travel. The work- 
ing side of the gate is fitted, as shown in Figs. 18 
and 19, with a draw-frame, in the centre of which 





is jointed a transverse equalising beam, the latter 
being connected to two parallel endless chains 
carried round two sets of pulleys. The driving 
pulleys are keyed on the shaft of a winch operated 
by an electric motor which is capable of exert- 
ing a power of 20 kilowatts on the shaft. The 
winch and electric motor are located in an under- 
ground room provided in the return wall. “The 
electrical resistances absorb 45 amperes at start- 
ing, on acting gradually on the rheostat; 30 to 
40 amperes when the gate has commenced travel- 
ling, according to the height of the surrounding 
water ; and 55 to 60 amperes at the close of the 
operation, owing to the wedging action of the gate 
in its recesses. In order to secure against pos- 
sible breakdowns in the electric equipment, the 
manceuvres can be carried out by means of a hand- 
winch operated by three men, in which case the 
opening or closing of a gate would take 15 minutes. 
The gates have been in operation for the last five 
years, mostly to afford passage to the floating 
craft belonging to the contractors and to the 





Fig. 22. 
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starts turning. The path is in one piece with the 
circular rack. The gearing is shown in Figs. 29 
and 23. It consists of a horizontal shaft, 50 willi- 
metres (1.96 in.) in diameter at the rear of the 
counterweighted end, fitted with a toothed wheel, 
530 millimetres (20.86 in.) in diameter, worked hy a 
pinion, 120 millimetres (4.72 in.) in diameter, the 
latter keyed on the shaft of a traction type, non- 
reversing ironclad electric motor developing 18 kilo- 
watts at 600 revolutions per minute. The motor js 
supplied with current through a switch, which estab- 
lishes contact with a lead fitted in a groove cut in 
the vertical facing of the inside wall and connected to 
the electric main. A water-rheostat is placed on the 
bridge. The other end of the horizontal shaft is 
fitted with a 120-millimetre (4.72 in.) pinion which 
gears into another, 530-millimetre (20.86 in.), pinion 
keyed on a parallel shaft ; the latter further carries 
two loose bevel pinions and a fast one. The two 
loose pinions gear into a third, keyed on a shaft 
on which is cut an endless screw ; this actuates the 
movable wedges (Figs. 22 and 23). Both loose 
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caissons built by them, and have worked satis- 
factorily throughout. The flood-gate has been 
manceuvred repeatedly in heavy swells of over 3 ft. 
in amplitude ; at such times there arise large fric- 
tional resistances, which the opening and closing 
device has difficulty in overcoming continuously 
the travel is therefore carried out intermittently 
on each recession of the swell. This is easily 
effected, the electric winch being under perfect | 
control. | 

The lock at Zeebrugge is crossed by two swing- | 
bridges worked electrically. The one north is a) 
road bridge ; the south one affords passage to the 
railway from Bruges to Heyst. Both are of the | 
same type. A third swing-bridge is at Dudzeele. 
When the lock bridges are across the waterway, | 
they rest at six points: on two fixed supports at | 
the end of the cantilever, two fixed supports | 
on the edge of the side wall, and two wedges at | 
the rear of the counterweighted end. The latter 
has a slight preponderance, and the fixed sup- 
ports are so arranged that when the counter- 
weighted end is lowered by the sliding out of the | 
movable wedges, the bridge can swing round the | 
pivot, supported on two rollers near the rear of | 
the counterweighted end; the rollers come in con- | 
tact with the roller-path only when the bridge | 
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pulleys can be worked by the driving shafts under 
the action of a coupling-clutch operated by a fork ; 
according as one or the other is engaged by the 
clutch, the bridge is wedged or freed. The third 
bevel-wheel gears with two others, which run louse 
on a vertical shaft, 70 millimetres (2.75 in.) in 
diameter ; on the lower end of this shaft is keyed a 
pinion, 200 millimetres (7.87 in.) in diameter, which 
gears in the circular rack. According as one or the 
other of the latter bevel-wheels is engaged, the 
direction of rotation of the swing-bridge is reversed. 
The operations are carried out by means of three 
levers worked by a man who stands on the bridge ; 
one lever is connected’ with the rheostat, and the 
two others act on the wedges and govern the turn- 
ing of the bridge. There are in all five swing- 
bridges : two—a railway and a road bridge—over 
the lock at Zeebrugge and that at Bruges, and tlie 
one at Dudzeele, a village about midway between 
Bruges and the sea. The cantilever of the lock- 
bridges is longer than the counterweighted end, and 
the latter is therefore provided with a heavy cast- 
iron balancing load. The lock-bridges turn back on 
the side wall. The Dudzeele bridge pivots on a 
pier placed in the canal, and both cantilevers are 
symmetrical and perfectly balanced. On opening 
the bridge it comes over the central pier parall-l 
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with the canal axis. A small bridge platform, 18.45 
metres (60 ft. 6 in.) in opening, joins the pier to the 
west bank. The mechanism we have described and 
illustrated.in Figs. 22 and 23 is that of the lock 
swing-bridges. The Dudzeele bridge is operated 
by hand; it takes two men two minutes to turn it 
round for opening or closing. 

The electric current required for operating the 
lock-gates, the swing-bridges, the Titan cranes, the 
machine-tools in the workshops, and for lighting 
the works is generated in a building in close 
proximity to the offices. The station contains four 
de Naeyer water-tube boilers, and two sets of 
Willans 200-horse-power high-speed engines direct 
coupled to continous-current dynamos, each of which 
can supply a 350-ampere current at 440 volts. 

The conception of the scheme is entirely that 
of the contractors, and we may mention at this 
point that they have not only built the caissons 
throughout at their. Zeebrugge yard, and suc- 
cessfully floated them out, as described in our 
last issue—a fact which in itself would suflice 
to establish their reputation—but they have both 
designed and built. at Zeebrugge the stone- 
carrier, all the heavy crane parts, both lock-gates 
above described, the bridges and the gates of the 
lock in proximity to the Bruges basin, a suction- 
dredger, the capacity of which is 750 cubic metres 
(26,490 cubic feet), the floating crane, the Titan 
crane, and a number of boats. The remainder 
of the machines and material, including two exca- 
vators for the canal, and the tug-boats, have been 
built by outside firms to save titne, but to the 
contractors’ designs. 

The canal which connects the harbour at Zee- 
brugge with the inner harbour and docks at Bruges, 
as stated in the commencement of this article, is in 
a straight line, 7.5 miles long. . It has the follow- 
ing section :— 

Depth of water ... wae J 8 m. ( 26 ft.) 
Width at bottom i ae 22 ,, ( 72,,) 
Fs water-level ... iiss 70 ,, (230 ,, ) 
Width of canal at top ... * - 
Slope of sides " 1 in 3 and 1 in 2 

It has been cut in the usual way, the earth 
excavated being used to build up the banks. The 
canal opens at Bruges into U-shaped basins, pro- 
vided with warehouses and sheds, and modern 
appliances for loading and unloading. The basins 
are in communication with the Ostend-Ghent 
Canal by a lock provided with two swing-bridges. 

The works are now nearing completion, and are 
estimated to cost 2,200,0001. 

In concluding this description we wish to thank 
the contractors, Messrs. L. Coiseau and J. Cousin, 
who have kindly allowed us to visit their installa- 
tions and have supplied us with interesting data ; 
also M. Ch. Piens, Ingénieur Principal des Ponts 
et Chaussées, who has charge of the supervision on 
behalf of the Belgian Government, for the infor- 
mation he has afforded us. 
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Tuts year's issue of the ‘‘ Naval Annual” is one 

of the most interesting that has appeared for some 

years. The war in the Far East has naturally 
given to the various writers who contribute to this 
most useful production a fertile field for comment 
and instruction. The pressure put upon the space 
at the Editor’s disposal in this respect has encroached 
on some of the features that have distinguished the 
‘Naval Annual” of late years, the engineering sec- 











tion being entirely sacrificed. In accordance with 
custom, the work commences with a chapter on 
the british Navy, the author being Lord Brassey, 


the founder of the ‘t Naval Annual.” The resigna- 
tion of Lord Selborne. as First Lord of the 
Admiralty gives occasion for Lord Brassey to bear 
te‘imony to the ability with which fe Sel- 
borne filled this high position, and the many 
changes which have taken place since he pre:ided 
over the Navy are noticed. Some of these 
changes, Lord Brassey says, are open to serious 
objections ; it woald have been more illuminat- 
ing if he had specified which. The author who 
aspires to lead and instruct the public ought not 


to be squeamish in these matters, and personal 
considerations should not be allowed to stand in 
the way of expressions of opinion. Those who 
know Lord Brassey’s. mental attitude in these 
matters may, perhaps, form a shrewd guess as to 
the changes which do not meet with his approval. 
Particulars, taken from ENGINEERING, of four of the 
eight battleships of the King Edward VII. class 
are given in a table. The Lord Nelson class is 
dealt with, and the old discussion as to the undesira- 
bility of building battleships of large dimensions 
is brought forward. Lord wien views on this 
subject have been frequently expressed in public, 
he being an advocate of the not-too-many-eggs-in- 
one-basket policy. The destruction created by sub- 
marine mines in the Far East during the past year 
is undoubtedly a strong argument in favour of his 
views. Whether the great naval battle, the details 
of which at the time of writing are awaited with 
such intense interest, will produce arguments on 
the other side, remains to be seen. 

Reference is made to the trials of the Kent class, 
and it is noticed that since the alteration of their 
propellers these vessels have exceeded their de- 
signed speed by over half-a-knot, the Suffolk 
reaching the point of 24.7 knots, whilst the Mon- 
mouth on service averaged 204 knots for the whole 
distance from Gibraltar to Plymouth. Particulars 
are given of other vessels that have been recently 
brought forward, special attention being paid to 
the trial of the Amethyst, which, as our readers are 
well aware, is fitted with Parsons turbine machi- 
nery. In dealing with the destroyers, Lord Brassey 
points out that three of these vessels have been 
lost during the past year: the Decoy was sunk 
in the collision with the Arun off the Scilly 
Isles ; the Chamois was sunk in the Gulf of Patras 
through one of her screw-blades eoming off and 
piercing her bottom whilst she was undergoing a 
full-speed trial; and the Sparrowhawk was sunk 
Ly running on a rock at the mouth of the Yangtze 
River. The Haughty was run into by a cargo 
steamer at Harwich Harbour, and had to be 
beached. A table, copied from our columns, is 
given in which the performances of other destroyers 
are noted. The section of this chapter devoted to 
submarines is mainly occupied by a quotation from 
the statement of the Secretary to the Admiralty in 
introducing the Navy Estimates. A list is also 
given of the ships recently removed from the effec- 
tive list, which Lord Brassey describes as one of 
the most important steps that has been taken for 
long years with regard to the Navy. He suggests, 
however, that in the cruiser class the process of 
elimination has been somewhat too drastic ; ‘‘ for 
scouting duties, and the protection of commerce, 
numbers above all things are necessary,” Lord 
Brassey says; ‘‘and in war it has always been 
found that there is a use for cruisers of all sizes. 
We are selling or striking off the effective list 
several cruisers quite capable of fighting the 
numerous third-class cruisers of France or Ger- 
many, and our cruiser strength from the point of 
view of numbers will be very seriously diminished.” 
Lord Brassey would, at any rate, keep the ten 
Naval Defence Act cruisers in a reasonable state of 
repair, and transfer the Pearl class to the list of 
those vessels whose armaments have not been sur- 
rendered. The remarks come at this time rather as 
a criticism than as a suggestion. 

Lord Brassey points out that '‘ the establishment 
of the Committee on Designs will clearly diminish 
the responsibility of the Board of Admiralty, 
the Controller, and the Chief Constructor for the 
designs of warships.” This is an undoubted fact, 
and unless the outside assistance called in results 
in some very brilliant suggestions, the defects of a 
committee of this nature will overbalance its advan- 
tages. The Committee on Dockyard Administra- 


tend to undermine the position of the Controller, 
and diminish both his responsibility and that of his 
assistant, the Director of Dockyards. He adds 
that ‘‘the establishment of both these Committees 
appears to be opposed to the sound principles of 
administration which have hitherto prevailed in the 
Navy.” This chapter concludes with some remarks 
on the Estimates for the current year. ‘‘ At all 
costs,” the author says, ‘‘ we must keep our battle- 
|ship construction going, and make economies, if 
necessary, in other directions.” 

The chapter on ‘‘ Foreign Navies” is by Mr. John 
Leyland and the Editor. The usual summary of 
the progress of foreign navies, which is so useful 
a feature of this publication, is given. It is 





tion, Lord Brassey further points out, will also!. 





not a subject which lends itself to criticism, and 
we may pass on to the next chapter, which is on 
the question of comparative strength, and is by the 
Editor. Speaking of the new scheme of distribution, 
Mr. Brassey says that, so far as it concerns the re- 
duction of the Mediterranean Fleet and the strength 
of the Home and the Channel Fleets, it proceeds on 
sound lines ; but he takes exception to the decision 
to establish a new command between the Mediter- 
ranean and Home commands, and to base the 
Channel—now the Atlantic—Fleet on Gibraltar. 
This decision, he considers, was partly influenced 
by the fact that, having spent 5,000,000/. on the 
harbour and dockyard, it was necessary to show 
that this enormous expenditure had not been 
wasted. He considers the latter decision to be 
opposed to principles which have long been accepted 
in the British Navy. It is pointed out in the course 
of this chapter that no power, with the exception of 
Russia, is now building second-class cruisers ; it 
may be questioned, in view of the useful work the 
small cruisers have done in Far Eastern waters 
during the progress of the present war, whether 
the neglect of these vessels will be continued. This 
chapter concludes with a long and very useful 
table, in which the various ships of the navies of 
Great Britain, Germany, the United States, France, 
Russia, Italy, and Japan are stated in parallel 
columns, 

The chapter on ‘‘ The Navy and the Somaliland 
Expedition, 1902-4,” by an anonymous author, 
follows. This is chiefly descriptive, and in view 
of the more exciting and important operations that 
have been in progress since the beginning of last 
year, the public has paid little attention to these 
minor operations in which the Navy took some 

rt. There is a moral to be obtained from them, 

owever, in showing how useful sea forces may be 
for land purposes, owing to their mobile character, 
and the rapidity with which concentration can be 
brought about. A chapter proper to the scheme 
of the Annual, entitled ‘‘ A Plea for the Study of 
Tactics,” is contributed by Vice-Admiral Sir 
Reginald Custance. This is a thoughtful contribu- 
tion to the literature of the subject, and is well 
worth study. The author takes instances from 
historical teaching supporting his plea, and dis- 
cusses, amongst other things, the characteristics of 
various formations for the line of battle in a manner 
that is both interesting and instructive. Another 
matter that is dealt with in a separate chapter (the 
author being Mr. J. R. Thursfield) is the Dogger 
Bank incident and its lessons. The whole history 
of the subject is given and the conclusions arrived 
at are set forth. Now that the excitement and in- 
dignation which were raised by the first news of this 
unfortunate event have subsided, we are able to 
take a more rational view of the incident. We 
think Mr. Thursfield’s chapter is calculated to allay 
public indignation in this country, and to lead to 
the view that, although the firing on the fishing 
vessels was a lamentable blunder, it was not, 
prompted by criminal animosity, as, perhaps, a good 
many people in this country were formerly prone 
to think. 

In Chapter VII. we arrive at what is undoubtedly 
the main feature of the book. It consists of a 
history and a commentary on the Russo-Japanese 
naval campaign of 1904, the author being Admiral 
Sir Cyprian Bridge. It occupies seventy-five pages, 
and forms one of the most instructive and at the 
same time interesting reviews of the present war 
that has yet appeared. The author commences by 
saying that ‘‘in the present war most of the news 
reaching neutrals is more than usually worthless ;” 
a fact that commentators would do well to bear in 
mind. Continuing, he says, ‘‘if we have no other 
lesson to learn from this war, we have at least that 
of the value of reticence given by the Japanese 
. . never has that lesson been more needed,” 
The_ political conditions leading up to the war 
are treated upon at some length, the author draw- 
ing an analogy between Korea and the Spanish 

sninsula. A comparison of the resources of 

ussia and Japan is next given, and the rela- 
tive naval strength of the two countries is dis- 
cussed. Evidently Japan had .the advantage in 
regard to position, and in speaking of the disci- 
pline and efficiency of the forces of the two 
countries respectively, the author says that an 
‘* account of these matters has been written in 
plain characters by their respective performances 
in the war so far as it has already gone.” Our 
readers will draw their own conclusions from this 
statement, but it is right to add, as Sir Cyprian 
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another proof of the danger of believing that com- 
mand of the sea can’be secured or made to rest 
upon passive defences on land. A fortified port, 
if an enemy who has command of the sea is deter- 
mined to take it, is captured ‘ by the back door ’— 
that is to say, it falls in a siege by a land army.” 
The lesson is not one which this country need 
seriously consider. It has’ always been recognised 
that our fate would be sealed by the loss of com- 
mand of thesea. A lesson which Sir Cyprian Bridge 
claims to draw from the operations in the Far East 
is the small tactical and strategical value of speed. 
He says :—‘*That no great value as a factor in 
general tactics could be assigned to speed superio- 
rity had long been suspected by officers who had 
made a close study of the question. In the domain 
of strategy, as distinguished from tactics, the value 
of higher speed than your adversaries was thought 
‘ikely to be considerable ; even in the strategical 
domain this expectation has been only partially ful- 
filled.” Instances in support of this are given. 
Many things that would neutralise superior speed 
are, we are told, likely to happen. The necessity 
for husbanding the coal supply, the prospect of in- 
juries to funnels or damage (sa are instanced, 
and we are told that ‘‘speed is only one in the 
various elements of fighting efficiency,” a statement 
that appears to be in the nature of a truism which 
nobody disputed. This criticism would also apply 
to the remark that ‘‘ we should be careful not to give 
to any other element undue prominence over the 
element of offensive power in the design of a ship 
meant to be capable of destroying or defeating her 
antagonist.” 

The chapter concludes with some remarks on the 
importance of moral qualities in war. We once 
more commend this interesting chapter to the 
attention of our readers. 

A chapter by Lord Brassey on the ‘‘ Manning of 
the Navy and Mercantile Marine” follows. It is a 
subject upon’ which the author is a recognised 
authority, and the details given will be of value to 
those who are interested in this important ques- 
tion. Mr. J. L. Bashford follows with a chapter 
in which an account is given of the Imperial 
German Navy, and this section of the book con- 
cludes with one of those historical retrospects for 
which the author—Mr. Leyland—has so happy a 
talent, the subject being an appropriate one, in this 
centennial year of Nelson’s victory—the battle of 
Trafalgar. 

The second section of the book is devoted to the 
usual and invaluable list of British and foreign 
ships, compiled by Commander C. N. Robinson, 
R.N., and Mr. John J. Leyland. It is accom- 
panied by plans of characteristic vessels prepared 
by Mr. 8. W. Barnaby. The improvement in the 
arrangement and execution of these illustrations, 
which has characterised the ‘‘ Naval Annual” since 
Mr. Barnaby took the work up, is maintained. 

The section on ‘‘ Armour and Ordnance” (Part 
VIII. of the Annual has been undertaken by 
Captain Tresidder, whose practical experience in 
connection with one of the largest firms manufac- 
turing armour in this country would lead one to 
conclude him to be eminently fitted for the task ; 
and a perusal of this section of the ‘‘ Naval Annual” 
shows that this anticipation is not ill-founded. The 
subject is admirably treated in a manner both in- 
teresting and instructive; the author has know- 
ledge, and also a happy gift of being able to impart 
it by the written word. He gives us some of the 
historical aspects of the armour question, in which 
he himself laped no insignificant part, and proceeds 
to speak of the penetrative qualities conferred on 
projectiles by being capped. ‘The elaborate methods 
and appliances of the present day, he points out, 
are not improvements from the point of view of 
the armour-plate manufacturer ; indeed, the latter 
is victimised by the armour-plate inventor rather 
than benefited. Ata blow many thousands of pounds 
worth of plant, perhaps on'y recently installed, are 
rendered obsolete by new inventions, whilst the 
outlay of enormous sums for new plant is compelled. 
The inventor extorts royalties in advance of manu- 
facture, and he temporarily turns a staff of highly- 
trained men, in practical working order, into a crowd 
of learners and beginners, with entirely new experi- 
ence to acquire. Furnaces quite suitable for heat- 
ing wrought-iron plates for any purpose used to cost 
about 750l., whereas a modern armour-plate-heating 
furnace is an elaborate and costly structure, costing, 
we are told, from 40001. to 50001. In spite of this 
sad lament, we venture to think that, perhaps, the 
lot of the armour-plate manufacturer is not so un- 


‘| which are reprinted or abstracted. 


happy a one as Captain Tresidder would have us 
believe ; somehow, we imagine, he manages -to 
make a profit. If plant is rendered obsolete‘and 
new methods have to be learned, the existing firms 
have this consolation, that others who might take 
part in the competition are discouraged from enter- 
ing the field. The prices, therefore, are not so liable 
to be cut as they would be were a ten-pound note 
sufficient capital to start an armour-plate mill. 
This, however, is a side of the question that 
Captain Tresidder, perhaps, has not considered. 

Tissing to the technical, matters in the chapter 
we find a discussion on the relative advantages of 
the terms ‘ figure of merit” and ‘‘ factor of per- 
foration.” An explanation of these terms, which 
will be welcome to the lay reader, is given in plain 
language. The term “figure of merit ” was sug- 
gested by Major Woolley-Dodd (late R.A.), of the 
Hadfield Steel Foundry Company, of Sheffield. It 
is represented by the initials *‘F. M.,” which, 
perhaps, may have puzzled some non-professional 
students who have attempted to follow the reports 
dealing with ballistics of late years. The valuable 
chart which Major Woolley-Dodd has prepared, 
and which is known as the ‘‘ Factor of Perforation 
Diagram,” is referred to, and also Messrs. Had- 
field’s ‘‘ K. C. Diagram” for ascertaining directly 
the perforation of uncapped projectiles through 
Krupp cemented plates. Formule are given ex- 
plaining the whole process. A very interesting 
section in this part of the book is that in which 
the action of the cap of a projectile in helping the 
latter to penetrate a hard-faced plate is explained, 
the old fallacy that the cap of soft iron acts as a 
lubricant being exposed. The real function of the 
cap is,. of course, to support the hard point of the 
projectile for the extremely small fraction of time 
that it takes to make penetration. The reproduc- 
tion of a number of photographs of armour-plates 
that have been penetrated are given in this chapter. 
The details respecting armour are admirable, but 
perhaps readers would have been glad of a little 
more information in regard to projectiles. In 
connection with some of the illustrations of armour- 
plates, the projectiles which have been fired 
against them are shown ; but these do not convey 
much information. There is a larger engraving of 
three Vickers shells which have perforated a 7-in. 
Krupp cemented plate. It would have been in- 
teresting if a little more could have been said about 
the projectiles manufactured by other makers. For 
instance, the work done by Messrs. Hadfield is gene- 
rally supposed to have been of very great interest, 
and to have advanced practice in the manufacture 
of shot and shell to a large extent. Possibly next 
year Captain Tresidder will be able to give more 
attention to this part of the subject. 

The book concludes, as usual, with a section of 
statistics, official papers, statements, and papers, 
It may be said 
generally that the ‘‘ Naval Annual ” fully maintains 
its reputation as one of the most useful publications 
of the year. 
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TECHNICAL NOTES ON FOREIGN 
VISITS. 


Tae Fire Service Commission’s Visit to 
CENTRAL Evrope.* 


In connection with Sir William White’s address 
before the Institution of Civil Engineers early this 
year, dealing with the visit of the Institution to 
America, and also in connection with some papers 
read before the Institution of Mechanical Engi- 
neers, we called attention to the number of ex- 
cursions organised last year by all the principal 
engineering societies, with the object of allowing 
their members to become personally acquainted 
with some of the chief objects of professional 
interest, and to exchange ideas with their col- 
leagues in other countries. The success of these 
visits was shown not only by the number of 
members who took part in them, but by the large 
atteadance and long discussions on the papers 
dealing with the impressions of foreign practice 
formed by. the visitors. Those who had been 
unable to join the excursions were eager to know 
the fullest details concerning matters which bore 
upon their own branch of the profession, and often, 
it must be admitted, drew from the authors a con- 
fession of ignorance. The reason of this was that 
the papers were compiled partly from memory, 
their delivery not having been contemplated during 
the visit, and, consequently, they suffered from a 
want of that completeness which would have been 
obtained had the authors set out with the idea of 
gathering material on a given subject to set before 
their respective institutions. 

The British Fire-Prevention Committee, which 
visited the Continent last year, sets an example of 
the collection of knowledge which might be fol- 
lowed with advantage in some respects by the older 
professional societies. Its task was, of course, 
simple in many ways, as the interests of its 
members were all confined to a comparatively 
limited subject, whereas in the case of the Insti- 
tution of Mechanical Engineers, for example, prac- 
tically everything made of metal would come under 
review. In spite of this, however, we think many 
lessons in the art of giving excursions a permanent 
value could be learnt from the report of the Com- 
mittee, which we have before us. 

The record published by the British Fire-Preven- 
tion Committee comprises a quarto publication of 
68 pages, printed in excellent style, well illustrated, 
and very carefully arranged, and it is to its arrange- 
ment that we would refer in the first instance. The 
report, after some preliminary matters, giving the 
names of the members of the deputation, has a 
note signed by the chairman and the two hon. secre- 
taries of the party, giving a short description of the 
object of the journey, how it came to be arranged, 
and finishing with what are termed some ‘‘impres- 
sions” of the journey. These impressions of 
the journey are divided under the primary heads 
that came under the consideration of the party 
—namely, in this instance : — Fire - Prevention, 
Theatre Safety, National Fire Service, Profes- 
sional Fire Service, Fire-Survey Work, Ambu- 
lance ; and the impressions concluded with a short 
‘‘summary.” The ‘ impressions” are framed in 
such a manner as to bring out all the good points 
which the members of the party came across on 
their journey—i.e., the points. which they con- 
sidered of value in the positive sense to the 
members of the Committee who did not participate 
in the journey. é 

There is no doubt that that is the kind of infor- 
mation wanted by those who stay at home. It is 
no use constantly criticising bad points and wasting 
printers’ ink on negative lessons, when there are 
so many positive lessons to be learnt abroad. 

Following this preliminary note with ‘‘ impres- 
sions,” comes the body of the report. This is 
printed in two columns, a narrow column giving 
the diary of the Commission’s journey, and along- 
side this diary, in the broader column, come what 
are termed the “‘ technical notes.” These notes, the 
Committee explain, are not intended to be exhaus- 
tive, but are simply presented in the form of anno- 
tations, and as such they certainly read most 
usefully. Each member of the Commission has only 
had to deal with some special department of the 
subject under review, and has thus been able to 


* The report of the Special Commission formed by the 
British Fire-Prevention Committee to visit the Principal 


Cities of Central Europe: 1, Waterloo-place, s8.W. 
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concentrate his full attention to his special section. 
The result is that nearly every department under 
consideration has been dealt with in a reliable 
manner, and that the usual generalities and meaning- 
less reference to points only partly understood by the 
yisitor are avoided. The notes are hence of tech- 
nical value, and not merely popular. Alongside the 
broader column of observations there are marginal 
notes, printed in thick black type, which greatly faci- 
litate finding points when this report is used for 
reference purposes, and there is the further aid that 
all towns are printed in a bold type, and all names 
of people or institutions are in italics, which bring 
these into prominence for the reader. Illustrations 
are also brought into positions where they are close 
to the text which refers to them. Besides this 
there is a subject index, which is classified by sub- 
jects and cities. At the conclusion of the report 
there is, further, an appendix, which is intended to 
be useful for the future organisation of such tours, 
giving particulars as to the general organisation of 
the journey, its cost, and the like. 


Fire-ProrectivE MetHops oN THE CONTINENT. 

As we made a special point of dealing with the 
Special Commission’s visit at some length on 
page 411 of our issue of September 2, 1904, soon 
after its return to England, we do not wish to go 
over the actual ground of the doings of the Com- 
mission again ; but there are, however, one or two 
matters that we should refer to, and these are in 
reference to the general impressions obtained by 
the Commission, which, of course, cou!d not be 
dealt with before. 

The Commission’s impressions are summarised 
as follows, and we give them verbatim :— 

(a) The great attention paid to questions of tech- 
nical detail in building legislation and control. 

(b) The co-operation of the building control de- 
partments and fire brigades in the fire-survey 
systems. 

(c) The general exits, stage-drenchers, the sub- 
stantial fire-resisting curtains, the numerous fire- 
call points, and the efficient fire watches in theatres. 

(d) The high general state of efficiency in the 
country fire brigades, and the usefulness of the 
National Fire-Brigade Associations. 

(e) The general high efficiency and splendid 
equipment of the professional fire brigades. 

(f) The excellence of the mechanical long ladders. 

(y) The great attention paid to auxiliaries by the 
professional fire service. 

(h) The economic organisation of a retained 
brigade of municipal employés under professional 
officers. 

(‘) The provision of ample water supply under 
high pressure, and the general introduction of 
standard hydrant posts. 

(k) The high efficiency of the volunteer ambu- 
lance sccieties, and the excellence of their organi- 
sation and equipment. 


FireE-PREVENTIVE ENACTMENTS AND FIRE 
SuRveys. 
Of these impressions we think (a) and ()) are 
certainly the most important. We are constantly 


coming across instances where building legislation 
is good in its general principles, but entirely fails 
through matters of detail having been overlooked. 


It Should, be always remembered that the fire 
resistance afforded by any building is only equiva- 
lent to the fire resistance in the weakest link in 
the fire-protective scheme, and that link may be 
very weak indeed if matters of technical detail 
are not attended to. 


In point (b) we observe attention is called to 
the co-operation of the building-control depart- 
ments and fire brigades in matters of fire survey. 
his is as it should be. In most cases to-day the 


Surveyors department looks after one class of 
building, or certain sections of a given building, 
and the fire brigade may be looking after some 
other class of building, or some other specific sec- 
tions of a given building, but true co-operation is 
the exception. It does, of course, occasionally 
occur that the officials of the two departments meet 
“nd go over @ special building together ; but, speak- 
ing generally, it should be a matter of course that 
where buildings are inspected, from the fire point of 
view, from the surveyor’s department, some official 
froin the fire brigade should also be in attendance, 
aud vice versd. 

Of course, all this leads up to the solution of the 
problem of fire-prevention in the direction it has 
been so successfully attempted in Munich, where 





| the whole problem of fire-protection and building 
legislation is in the hands of one chief surveyor, 
who is at the same time the responsible chief of 
the fire brigade. We will not say that this is 
always feasible in all capital cities, or in cities of 
very great area, but for the ordinary provincial 
centre it is certainly feasible and economical that 
the borough surveyor should be the head of the 
local fire brigade, and that the fire-brigade officials 
should be at his service for certain departments of 
survey work. 


EvectricaL Frre Risks ry Costty Burprnes. 

As to fire-brigade questions dealt with in the 
Commission’s report, we have no need to refer, as 
the countries under review are being dealt with in 
a special series of our own; but there are one or 
two minor engineering points that are characteristic 
of the body of the report, and which certainly call 
attention to various faults, though the general 
‘*impressions,”’ as indicated above, refer only to 
the positive lessons of the journey. Thus, when 
speaking of the Court Theatre at Vienna, the Com- 
mission tersely say that ‘this theatre, however, 
is subject to a considerable risk of fire through 
antiquated electrical installation. The switch-room 
on the stage is one of the most dangerous the 
members of the party have seen. Besides being 
dangerous electrically, it is highly inflammable ; ” 
and further on the Commission say :—‘‘ It appeared 
curious that a building such as this theatre, on 
which such an immense sum of money had been 
spent, should contain defects so palpable that they 
are inexcusable.” A note like this is certainly 
plain speaking, and it is to be hoped that it will 
reach the ears of those whom it concerns most at 
Vienna; but, as far as we are concerned, this 
instance of electrical defect in a building on which 
much money has been spent is one that should 
certainly serve as a warning, for it is all toocommon 
with us at home to avoid taking the necessary 
electrical precautions where valuable property is 
at stake, more particularly in respect to the earlier 
installations. 


Buparest Fire-ConGaress RESOLUTIONS ON 
Factory SaFrety. 


As to the Fire-Service Congress at Budapest, 
which was visited bythe Commission, we pick out 
three resolutions appertaining to factories, which 
should be of some interest to manufacturers in 
this country. We give these resolutions verbatim, 
and trust that, when the time comes, and the Home 
Office takes some steps in the direction of affording 
additional protection against fire in factories, these 
resolutions will have due consideration. They are 
to the effect :— 

‘*1, That mills and factories should be provided 
with properly organised private fire brigades to meet 
the early stages of an emergency, and that these 
brigades should be officially inspected at regular 
intervals. 

‘*2. That any fire or alarm of fire in a mill or 
factory, however slight, should be immediately 
reported to the local authority with the view of 
preventing similar occurrences, and that a failure 
to immediately make such a report should be 
heavily penalised. 

‘*3. That the preventive measures against the 
possible outbreak of fire in mills and factories 
should be increased by a more sytematic develop- 
ment of the structural regulations, as also of regu- 
lations defining watchmen’s duties and responsi- 
bilities.” 

But we will not go further into detail regarding 
the Commission’s highly instructive and so carefully 
recorded visit, merely repeating that, as a syste- 
matic record of the excursion of a professional 
body, it has a value much greater than that of the 
brief notes of individual members. 








Sovrn Arrican Rattways.—A section of the Port 
Elizabeth and Avontuur Railway from Van Staaden’s to 
Kabeljaauw’s River was opened for the conveyance of 
passengers and goods by construction trains on May 1. 

Lonpon AND SouTH-WesTERN Raitway Guipr.—The 
London and South-Western Railway Company have just 
issued their new illustrated guide and list of the popular 
| townships on their system, and of those on the Continent, 
with which their lines establish a direct communication. 
It contains a map showing their system, the islands of 
Jersey and Guernsey, and a part of France—from Dunkirk 
to Parisand Bayonne. Particulars as to hotel accommoda- 
tion, boarding-houses, and apartments available in dif- 
| ferent seaside and tourist resorts will prove useful to 
| holiday-makers during the coming season. 








THE COCKERILL GAS-ENGINES AT THE 
LIEGE EXHIBITION. 


Tue Société Anonyme John Cockerill, of Seraing, 
exhibit in their enclosure at the south end of the 
Machinery Hall, Belgian Section, of the Liége Exhibi- 
tion, three of their gas-engines. The type is well known 
in this country ; its construction forms one of the 
specialities of Messrs. Richardsons, Westgarth, and 
Co., Limited, Middlesbrough. 

The largest is a horizontal 1200 effective horse- 
power, four-cycle, double-acting tandem gas-engine, 
for blast-furnace gas, having the following dimen- 
sions :— 


Diameter of both cylinders 1 m. (393 in.) 
Stroke ; oa sal .» 1.1m, (48), in.) 
Speed ee . am 100 revs. 


This engine is illustrated on page 696. It will be 
used at the close of the Exhibition at Messrs. 
Cockerill’s Seraing Works, for rolling-mill driving. 

In close proximity to this is a horizontal, 500 
effective horse-power, four-cycle, double-acting, twin- 
cylinder gas-engine, for coke-oven gas. This engine 
is illustrated in the view on page 697. 1t has been 
built for the company’s electric distribution service, 
and runs at the Exhibition, supplied with lighting 
gas. Its principal dimensions are the following :— 

Diameter of both cylinders 0.6 m. (233 in.) 
ee ee oe 0.8 ,, (314 ,, ) 
Speed vs ae wal 135 revs. 

The cylinders of both engines are of cast iron, with 
cast-iron covers ; they are water-jacketed in the usual 
way, large openings being provided in the outer casing 
for cleaning-out purposes. The guide framing is 
bolted to the cylinders ; the crank-shaft bearings are 
of cast iron lined with white nretal, and are adjust- 
able for wear, The engine is provided with an out- 
side bearing. The pistons are of cast steel, with 
cast-iron packing-rings. The piston-rod is hollow, of 
forged steel, supplied with water circulation, which 
in the tandem engine extends to both pistons. The 
crosshead slides are of cast iron lined with white- 
metal. The connecting-rod is of forged steel. The 
crank-shaft is built up, and consists of forged-steel 
pin and shafts, with cheeks of cast steel in one piece 
with the counterweights. An electrically-driven turn- 
ing gear, placed in proximity to the outside bearing, 
is provided, which acts on the teeth inside the fly- 
wheel rim for placing the engine in starting position. 
The circuit for the ignition device cannot be closed 
while the turning gear is working. Electric ignition 
is governed by the cam-shaft. Advance of ignition 
can be regulated at will to suit any desired speed of 
rotation. A centrifugal governor regulates the gas 
inlet, compression remaining constant. The air and 
gas valves are above the cylinders, and the exhaust 
valves are underneath. The engine is started on com- 
pressed air supplied by a separate compressor. Water- 
cooling is applied to the cylinders, pistons, piston-rods, 
stuffing-boxes, exhaust-valves, and their chests; the 
water pressure required is 14.7 lb. per square inch. 
The wftatns are provided with forced lubrication. 

The John Cockerill Company exhibit further a ver- 
tical 150 effective horse-power, four-cycle, double- 
acting twin-cylinder gas-engine, for blast-furnace gas ; 
the principal dimensions are as follow :— 

Diameter of both cylinders 0.325 m. (12? in.) 
Stroke one er. 0.350 ,, (132 ,, ) 
Speed es i in a 280 revs. 

This engine can also be seen running at the Exhibi- 
tion, supplied with lighting gas. 

The small horizontal single-acting gas-engine, which 
also forms part of the display made by the company, 
is of interest from an historical point of view, as it was 
built by them for the experiments they carried out in 
1895 and 1896 with the object of testing the applica- 
bility of blast-furnace gas for use in internal-combus- 
tion motors. 








American Bripekr-Bui_pinc.—Tenders will be invited 
in June by the Department of Bridges, New York, for 
the superstructure of the Manhattan Bridge across the 
East River. This bridge will be somewhat heavier than 
the Williamsburgh Bridge, which took, in all, about 
50,000 tons ; but it will be of the same type, although of 
more ornate design. The first contract to be advertised 
will cover the towers, cables, stiffening trusses, road- 
ways, &c.; in fact, the entire steel structure from anchor- 
age to anchorage, for which there will be required approxi- 
mately 45,000 tons of steel. It will be some time re 
the Department will be ready to ask for tenders for the 
construction of the approaches to the bridge, as the plans 
for these have not yet been worked out in detail. It is 
estimated that about 10,000 tons of steel will be required 
to construct the approaches, which, with the tonnage ré- 
quired for the main structure, will aggregate 55,000 tons 
of steel, or 5000 tons more than the quantity used in 
building the Williamsburgh Bridge. e main span of 
the new bridge will be 1470 ft. long, and the spans from 
the towers to the anchorages will be 725 ft. in length each, 
The bridge will be 120 ft. wide over all, with a 35-ft. road- 
way and four trolley tracks, over which will be four 
tracks for elevated service. There will also be two foot- 
walks. 
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BOILERS AT THE LIEGE EXHIBITION. 
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Fics. 1 anp 2. Water-Tuse Borers ; Construcrev By Messrs. Bascock anp Witcox, Limtrep. Fics. 3 anp 4. LancasHire Borer ; 
ConsTRUCTED BY THE Soctété ANONYME DE CHAUDRONNERIE ET Fonpertes Lifcrorses (FORMERLY PérRy-CHAUDOIR). 


pipes ; the device contains a specially combined flood 
and drain-cock and an observation-glass for ascertain- 
ing whether all the water has been drawn out of the 


units per lb. Each boiler carries 18.8 tons of water, 
and has 36.7 cubic feet of steam space. The grate 
area is 102 square feet. The working and test pres- 


Messrs. Bascock AND Wucox, Limited, exhibit at 
Lidge one of their land type of boilers of special con- 


struction, having 4040 square feet of heating surface, 
and consisting of twenty-feur sections, each com 
of eight tubes, 4 in. in diameter and 18 ft. long, sur- 
mounted by and suspended from three steel steam and 
water drums, each 3 ft. 6 in. in diameter and 24 ft. 
long. The three drums are connected by two cross 
drums, each 20 in. in diameter and 13 ft. long. ‘ The 
arrangement is shown in Figs. 1 and 2 on the present 
Each boiler is provided with a double-loop 
superheater, containing 128 solid-drawn steel tubes, 
14 in. in diameter and 35 ft. long ; the superheater has 
a heating surface of 1755 square feet. 
The boiler is built for hand-firing and for burning 
a demi-grade coal, such as is largely used in ium, 
having a calorific value of about 13,500 British thermal 





sures are the same as those for the de Naeyer boilers 
described in our preceding issue.* The Babcock 
boiler is calculated to evaporate 17,600 lb. of water, the 
temperature of the superheated steam being 660 deg. 
Fabr., and that of the feed-water 230 deg. Fahr. 
A 3-in. equalising pipe is provided for mixing a 
small quantity of saturated steam with the superheated 
steam, if required. The usual Babcock and Wilcox 
flooding arrangement for the superheater is attached, 
the water being taken from one of the drums ata 
point high enough to insure practically pure water 
entering the superheater tubes through the flooding 


* See page 669 ante. 





superheater before opening the stop-valves. 

his boiler does not represent the standard well 
known type for working under the usual conditions 
which obtain in this country, but has been constructed 
to meet different Continental requirements. It will 
not be under steam at the Exhibition ; the brickwork 
is but partly built, in order to show the visitors the 
various parts and the method of working. 

The Babcock and Wilcox Company have also, near 
the Brouhon exhibit, a model of their ordinary standard 
land type of boiler, together with a number of their 
specialities, wrought-iron cross-box, headers, &c. 

We also illustrate in Figs. 3 and 4 a Lancashire 
boiler built by the Société Anonyme de Chaudron- 
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nerie et Fonderies Liégeoises, formerly Pétry-Chaudoir, 
which they exhibit in the Machinery Hall. This 
boiler has a hecting surface of 100 square metres 
(1076 square feet), and is for a working pressure of 
10 atmospheres (147 lb. per square inch). 

The boiler is fitted with an insulating front cover 
to prevent loss of heat by radiation, with a pivot- 
ing damper which closes on opening the furnace- 
doors, and with a Schmidt heater. This consists of 
a large tube, which extends the whole length of the 
boiler beneath the furnace, on an incline towards 
the front. It is connected at its rear end with a 
vertical tube, which opens into the steam space, and 
in front with a valve placed in front of the boiler. 
When the boiler is lighted the valve is opened and 
allows the air in the steam space to escape; the 
first steam produced flows also through the tube 
below the furnace, where it condenses and imparts 
heat to the surrounding water. The valve is closed 
only when dry steam escapes through it, which shows 
that the water in the lower part of the boiler has 
reached the same temperature as the steam, this being 
generally the case when the steam has attained a 
pressure of 14.7 lb. per square inch. It will be 
noticed that in the construction of the brickwork 
setting there are retained several features, such as the 
wide seatings, &c., which have long been abandoned 
in Lancashire practice. 

The Lancashire boiler, which the same firm have in 
steam under the boiler-shed, has 120 square metres 
(1290 sq. ft.) of heating surface. Its principal dimen- 
sions are the following :— 


11.6 m. (38 ft. 0} in.) 
2.4 ,, (7 ft. 10% in.) 


0.9 m. (357% in.) 
1 m. (39% in.) 


The boilers are of Siemens-Martin steel, hydraulic- 
riveted. 


Length 

Diameter .... e = 

Diameter of furnaces — 
inside corrugations 

Diameter of furnaces— 
outside corrugations ... 








** LATENT HEAT AND SPECIFIC HEAT.” 
To THE Epritor oF ENGINEERING. 

Sin,—Continuing from page 650 of ENGINEERING of 
May 19. What does the Sante represent’? It is a heat 
chart, it is temperature, and the area is heat. At the 
base the line marked Z Z denotes absolute zero. The 
line above, marked H G), denotes 273 deg. At 373 
and at 573 are lines denoting 100 deg. and 300 deg. 
Cent. A vertical through B is the axis of the diagram. 
At the extreme height the area is ideal—that is to say, 
that there cannot an actual point there. Up to 
65 deg. above the 573 deg. line the construction has been 
sastelk at the point 638 deg., and the pressure there is 
1 per cent. above what the diagram gives. It is 200.5 
atmospheres there, having risen 54 atmospheres in the 
last 25 deg. The test was made at the Eiffel Tower with 
a mercury column by Messrs. Cailletet and Colardeau 
at narrow differences of pressure. The 1 per cent. 
divergence came on gradually from a point of common 
pressure—Regnault’s final. 

At the left side the rectangle Z H A, Z measures 276 
units, the figure Z A, A» Bo Z measures 495.21, and the 
same area is obtained at B, and B;. These are the latent 
heat. The sensible heat is represented by the rectangles 
ZB, G, Z= 105.25, by ZB: t, Z = 141.36, Z By E; Z = 


147.66. From BtoG is ‘ =.38831; all the way down it 
m 


is the same. The distance FG = 22 _ -11096, at the 


m 
top, and it becomes gradually less and less ; and although 
the distance disappears, it has not _ gone, for it is 
still an expressible amount even at G,. The distance EG 


is = timcs 2 at the top, or = x, and maintains that re- 
2 m 

lation all the way down to G,. The value of z is deter- 

mined by thermodynamic considerations, which are fully 

set forth in the paper on Regnault’s Steam Experiments, 

Mechanical Engineers, 1889. I explain that m = the 

molecular weight of steam. 

Rankine, on page 307 of ‘‘ The Steam-Engine,” says: 
‘*The amount of actual heat, expressed in units of work, 
which corresponds in a en substance, to one degree of 
absolute temperature, is the real dynamical specific heat of 
that substance, and is a constant quantity for all tem- 

ratures.” How would the second law worl: were 
it not so? The thought of Rankine when he wrote this 
was correct; but when compared with what is now 
known it requires explanation. Representing the actual 
heat, or energy of unit mass of gas, by a rectangle on the 
thetaphi diagram, the phi dimension is Rankine’s real 
dynamical specific heat, anc itis the same at all tem- 
peratures in the rrtengia The rectangle Z Bs E; Z, 
or ZB, E, Z, or ZB, E, Z, is the dynamical heat of 
the substance. The rest of the diagram is not heat. 

The 495.31 and the 276 units are not, in the steam, heat. 
They are together the energy that tore the water-drops 
asunder, and made them steam. It is the rectangle alone 
that isheat. That rectangle measures § times the pressure- 
by-volume of the steam. Of all the other areas it can be 
said that they are narrower and narrower as they enlarge. 
There is no example of a body becoming wider in its 
representation as it increases in height, without enlarg- 
ing the lower part. Regnault was quite wrong in the 
rule he laid down, which has been wrongly followed by 
so many others. ‘‘ Taking away from the mean quantit 
of heat, abandoned in the second series, that whic’ 





resulted from the firat, we get the quantity of heat 
abandoned by the vapour when this, preserving its 
elastic state, descends from the mean temperature 
which the vapour presented in the second series down 
to that which it had in the first. We from this 
deduce immediately the specific heat of the vapour.” 
If the quotient found by dividing by the range of 
temperature in the second series exceeds the quotient 
obtained in the first series, the specific heat is then said to 
be increasing. But it may not increasing to that 
extent. The specific heat has to be applied all the way 
down to absolute zero, and when thus divided the increase 
may have nearly vanished. Through not observing this, 


one errors have crept into the determination of specific 


t 
Another matter to an important extent affects all Reg- 
nault’s specfic heats. The specific heat of steam in a 
boiler diminishes as the temperature rises. In Regnault’s 
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table of specific heat about 8 deg., the specific heat is given 
once about .382. At temperature 140 the specific heat is 
.36894, as calculated by me, or .37005, as calculated from 
Regnault’s data. Taking now the tables given on pages 
174 to 178 of vol. ii. On page 175 we have at 139.48 
temperature the specific heat .39704, calculated from 
the data given. Now we have, we may say, the same tem- 
rature for both, and .027 difference in the specific heat. 
egnault seems to think the two methods used by hin— 
the specific heat as determined in my previous letters, 
and the specific heat of superheated steam —are the 
same — They are quite different, but neither of 
them is what he represents it to be—0.480. The super- 
heating one has more heat, by chance, according to the 
fittings by which it is superheated. Going over the 
tables and recalculating them, the specific heat would be 
as follows :— 
Temperature. 
119.81 


124.31 
128.64 
135.88 
129.88 
141.59 


Heat Abandoned. Specific Heat. Set. 
642.21 -37400 1 
38436 
-381SL 
. 37886 
-38528 
39562 
.89585 
39704 
-37413 
-37620 
-37688 
.37879 


225.21 
230.64 é 
These are calculated as I have explained, the 495.31 is 
deducted from 642.21, and the remainder, divided by the 
absolute temperature 119.81 + 273 = 392.81, giving the 
quotient 0.374, and so for all the table. But Regnault 
ae about 0.48 for each of them. He deducts the total 
eat at 0 deg. for one set, from the same for another set, 
and divides the difference of these quantities by the 
range of the higher temperature, to get the specific heat. 





Superheating heat is added to the heat already in the 
steam, and expands it. The specific heat of saturation 
becomes less and less as the pressure rises, and the tem- 
perature is increased. The superheating heat becomes 
“ 5 aan 641, I ob 

n ENGINEERING, page , I observe that there has 
been a paper read at the Royal Society on the specific 
heat of superheated steam by Mr. A. H. Peake on the 
same lines as one by Dr. J. H. Grindley in 1900. I had 
a paper for the British Association last year at Cam- 
bridge on Grindley’s experiments. I, unfortunately, was 
prevented by illness from reading it, and the paper was 
withdrawn. 

I observe that Mr. Peake gives one set of Grindley’s 
experiments, which I had also worked out for that paper. 
I repeat it. Temperature has been Centigrade up to now. 
In what follows it is Fahrenheit. 

Observe the arithmetical symbols employed :— 

+ Add to line above. 

+ Add to a line above, as .0012694 to .37691. 

A Subtract from line above. 

V Subtract from line below. 

Specific Heat Calculation. 


Logarithms, 
.37691 ,, 
4317 ‘ 
-0548 
5.8 


| Specific heat is 
Specific heat 
Difference 
Range 


“2.7387806 
1.1986571 * 
1.9374377 . 
2.3339391 


3. 1035986 


Heat .. é -86584 
-— . ae 
.0012694+ 
13781794 
14778 
.0996 
14.5 


Specific heat 

Specific heat 

Difference 

Range 

Heat .. wl 1.442 
7 es oo fone 


2.6932593 
1.1613680 
0.1596273 
2.8574531 / 
3.3021742 
Specific heat 
Specific heat 
Difference 
Range 


1.1303338 
0.9493900 


Heat .. 0.0797238 , 
eS 2.8627871 
.00164794. —3.2169367 
.3818326 
-5616 
.1823 
25.3 


| Specific heat 
Specific heat 
Difference 
Range.. 


Heat .. 4.6248 
+ 2 -. 754.4 


1.2619762 
1.4031205 + 


0.6650967 , 
2.8776017 


.0961305+ 
13879631 
6132 
.2602 

16.5 


3.7874950 
Specific heat. . 
Specific heat. . 
Difference 
Range.. 


1 4153685 + 
1 2174839 


4.2939 


° 0.6328524 , 
- 770.9 


Heat .. 

F « 2.8869930 
-0055700 + 
.3935331 


3.7458544 


At 770.9 Specific heat... 


It will be observed that it is the calculation of the 
— heat between 230.7 deg. Fahr. and 311.5 deg. 
ahr. I have only the particulars for Grindley’s. 


Grindley’s 
Experiments. 


Peake’s _— 
Experiments. nny 
specific 
heat 
0.37691 
0.37318 
0.38018 
0.38183 
0.38796 
0.39353 


tem- 
perature 
deg. deg. 
230.7 to 246.5 


specific 
heat 


tem- specific 


0.4317 
0.4778 


269.7 », 295.0 
295.0 ,, 311.5 





Yours faithfully, 
J. MACFARLANE GRAY. 








DEGREES IN ENGINEERING. 
To THE Epitor or ENGINEERING. 

Srr,—At the recent meeting of Convocation (May 9) in 
the University of London I moved the following resolu- 
tion :—‘* That Convocation, while congratulating the Uni- 
versity on the establishment of a Faculty of Engineering, 
at the same time respectfully su ts to the Senate a con- 
sideration of the desirability of (a) adopting a more uni- 
form stan than at present for the intermediate B.Sc. 
(engineering) examination of internal students; and (/) 
of Lringing the conditions of the said examination more 
into line with those which hold for the M.B. intermediate 
examination and the preliminary scientific examination.” 

The resolution, having been seconded and put to the 
vote, was lost, but I cannot help thinking that some good 
was done by the ventilation of the subject. Convocations 
are apt to be very conservative bodies, and in the presen* 
instance there is, perhaps, a slight tendency to hastily 
condemn any move that may seem likely to operate in 
the direction of lowering the standard of the London 
degrees. When that cry is raised, it generally acts with 











JUNE 2, 1905.] 


ENGINEERING. 


793 








a sort of spell as potent almost as the old “‘ No Popery” 
cry in political elections. As a graduate in two faculties 
of the University, I should be one of the last to wish to 
bring such a result about; and it is because I am con- 
vinced that the proposition made by me could have no such 
tendency, but rather the contrary, that I am fain to 
ask for space for a short statement of my views, so that 
they may receive the consideration of the leading members 
of the engineering profession, several of whom are per- 
sonally known to me. : 

I may plead here, as I pleaded before Convocation, the 
double excuse for appearing in this position, that (7.) 
in a large educational experience, extending over more 
than a quarter of a century in public schools, I have for 
a period of some eighteen years at Wellington College 
had a good deal to do with the training of many officers 
of the Corps of Royal Engineers, and have been in touch 
with some of them in their course through Woolwich and 
Chatham, as well as in their subsequent professional 
career; and (ii.) having a son, by no means a fool (as shown 
by his career at a publicschool), an internal student of the 
University, first at one and then at another of the engi- 
neering schools of the Metropolis, I have gained a pretty 
good insight into the working of the present system, which 
is intended to lead up to the B.Sc. (Eng.) degree, the 
value of which will, no doubt, be more and more appre- 
ciated as time goes on. I have also had some talk with 
several eminent members of the engineering profession, and 
have in this way gained a pretty fair knowledge of the 
need generally to an engineer of a very extensive know- 
ledge of mathematics. There can be no doubt that 
mathematical ability is of the highest value to the 
engineer both directly and indirectly; at the same 
time there are other branches of science, the value 
of which to an engineer no one conversant with 
the work of that profession can readily deny ; though it 
is to be feared that by the mathematical giant—the 
high Cambridge Wrangler—the more non-mathematical 
sciences may be undervalued, if not condemned. While, 
therefore, I hold that for the mathematically-gifted few 
any amount of mathematics might be put on, yet to the 
average student it is possible to make the weight of his 
mathematical studies so crushing that a fair all-round 
study of the curriculum of five subjects for the inter- 
mediate B.Sc. examination becomes well-nigh impossible. 
Different teachers at the different schools of the University 
may well be left to choose their several ways and methods 
in dealing with the mathematical subjects required ; but 
when it comes to taking a large slice of the more advanced 
work of a later stage and imposing that upon students of 
the first year, so as to require them to pass in six subjects 
instead of five, while the mode of conducting the exami- 
nation in this sixth subject (after some eight hoursa week 
have been added all through the year to the student’s 
time-table), is such as to knock the revision of the other 
subjects pretty well out of time ; it becomes, as it seems 
to me, imperative upon the Senate to interpose, and to 
place the conditions of passing the ‘‘intermediate” on 
something like a footing of equality for the several schools 
of the University, in which special examinations are held. 
It even raises the fundamental question as to the desir- 
ability of these ‘* special examinations,” as to which there 
is much diversity of opinion. 

One serious result of the overcrowding of a student’s 
time-table is that it leaves so little scope for coaching a 
man in his weak subjects; experience, in fact, shows me 
that there is a great need for a fuller development of the 
teaching power of the London colleges on that side, 
while mere lecture courses are too much relied upon. 

Holding, as I do, in common with enlightened educa- 
tionalists, that the object of university education is to 
bring out and strengthen individuality rather than to 
reduce all students to a mechanical uniformity, even 
within the limits of a specialised curriculum ; and know- 
ing that the minds of different students equally indus- 
trious do not all move with equal rapidity, especially 
where, in the case of mathematics, a young fellow’s 
grounding at a public school may have been simply 
wretched ; I am convinced that the importance of the 
place given to the ‘‘coach” or private tutor at Oxford 
or Cambridge, and to the privat docent in the German 
universities, is not overdone. The professional system 
is a very good thing, no doubt; but to meet the varying 
intellectual needs of different students it needs generally 
to be largely supplemented by personal and individual 
aid in a man’s weaker subjects; and if the curriculum 
and the time-table at any engineering school is so 
overcrowded as to leave no time and scope for this, 
that arrangement stands self-condemned. It is no 
answer to all this to say that it is no business of 
the Senate to interfere so long as the University 
gets its “irreducible minimum” out of each student 
(though that miserably low argument was used in 
the discussion of this matter in Convocation), for I hold 
that it is the first duty of an alma mater to care for the 
intellectual healthiness of the conditions under which her 
alumni grow up to graduation. The difference in the 
results is seen year by year in the increasing rey wd 
of the numbers of those who succeed in passing the Inter- 
mediate at the several colleges ; and I am supported in 
my judgment by the following extract from a letter to 
me by a professor, whose course my son had attended—a 
scientist of European fame. He writes :— 

“IT am sorry your son did not pass his examination. 
He worked very hard, but was too overloaded with sub- 
jects, I am sure. I should lighten the burden for him 
next year, I think, if I were you.” 

The impression made on my mind is that in some of 
the great London colleges there is a want of cohesion 
and co-ordination of work. ‘‘ The College” is in some 
cases rather a congerics of professors, each pulling his 
own rope, and ringing his own bell. That state of things, 
no doubt, stimulates rivalry, healthy within proper limits 


(as among the staff of a great public school), but preju- 
dicial to the student when carried too far. It forces on 
our attention the extremely difficult problem of the 
creation and development in the collegiate body of a 
conscious corporate existence, without that community of 
life which is such a powerful factor in the academic life 
of Oxford and Cambridge. The difference, in fact, is 
much the same as that which many (like myself) are 
familiar with, as existing between the life of one of our 
reat public schools (such as Wellington College) and the 
ife of a great day-school in London or in one of the great 
provincial towns, such as Nottingham, quoting merely 
from my own experience. 

This advocacy on my part of a more uniform standard 
than the present for the intermediate engineering ex- 
amination cannot be dismissed as a mere fad of mine, 
since in the highest quarters we find from time to time 
doubts expressed as to the satisfactory nature of the 
present system. 

Thus far, Sir, I have only been able to deal with the 
first half of my resolution, though I feel that I may have 
intruded too far upon your space; I will therefore con- 
clude this letter here in the hope that, with your indulg- 
ence, I may be able to deal with the second part ina 
separate communication. 

Your obedient servant, 
A. Irvine. 

Hockerill Vicarage, Bishop’s Stortford, May 24, 1905. 








“THE PLACE OF THEORIES IN SCIENCE.” 
To THE Epitor oF ENGINEERING. 

Sir,—I have, by your kindness, just seen your criticism 
(published in your issue of May 12) of my article in the 
current Contemporary Review on “Scientists and Common- 
Sense.” But I had no intention in that article of dis- 
puting the place which theories must take in advancing 
natural science, and surely I was not guilty of fancying 
‘that if investigators discover any unexpected pheno- 
mena, science is thereby discredited.” How could I think 
that science, which is just another word for our knowledge, 
could be either credited or discredited by an increase 
being made to it ? 

My aim in that article was to point out that grave 
confusion has been brought into the thinking of some 
scientists through their failing to remember the difference 
between the actual evidence which is before them in phe- 
nomena and the inferences from that evidence which 
from time to time they draw. I donot on this account 
deprecate such inferences, or fail to appreciate the place 
that theory must fill; I only insist that theory must go 
the moment that it comes into conflict with fact. 

But now what is fact? In your criticism you reiterate 
that atoms and molecules must be pronounced facts, and 
that they will remain such however much our theories 
about them may change. But what is the evidence for 
their existence? That evidence is not direct, but very 
indirect. Dalton propounded the doctrine of an atom 
as a way of explaining certain combining weights of 
elements, and the atom was then taken over from the 
chemical laboratory into the physical and mechanical, 
and treated from a variety of points of view as being the 
ultimate constituent unit of matter. ‘‘ Models” of diffe- 
rent sorts thus became possible, and Lord Kelvin was 
foremost in seeking with such models to explain a large 
number of phenomena that had hitherto seemed obscure. 
In so far as he succeeded he increased the presumption 
in favour of the actual existence of atoms and mole- 
cules. But his success; was incomplete, and Clerk- 
Maxwell called for models of another kind when he pro- 
pounded his electro-magnetic theory of light with its 
strains rather than with its moving particles. And 
when, thirty years ago, Sir William Crookes called for 
the recognition of a fourth state of matter in expla- 
nation of what he observed in his cathode rays, and 
when now great light is thrown on those early observa- 
tions by the recent discoveries of Réntgen, Lenard, and 
Becquerel; and we are asked fundamentally to recast 
our conceptions of the nature of the atom; this change 
does not flow, I venture to urge, out of the theories that 
scientific men already held, as you suggest, but it is a 
change in those theories which is called for by the pheno- 
mena which have come before them. 

It is, of course, quite true that the scientific world was 
ready for M. Becquerel’s discovery ; but was not this be- 
cause Crookes and others had made discoveries before him, 
and were prepared to abandon the crude idea of atoms 
which had served an earlier period ? Whether much longer 
it will be thought convenient to use the term ‘‘ atoms” 
of the highly complex—and often disintegrating—systems 
which are now presented to the scientific imagination 
remains to be seen. The old ‘‘thing” asit was thought 
to be is gone, and avery different sort of model would 
be required to-day. 

But the aim of my article was to protest against a 
destructive criticism of our experience of spontaneity in 
the name of a molecular science—that is, it was to protest 
against the repudiation of certain prime affirmations of 
experience on the strength of theories a per other of 
its affirmations. Experience is one, and science is one 
also, and there cannot be any ultimate quarrel between 
them. But such a quarrel arises when a so-called physical 
science claims to rule spirit and spontaneity out of the 
universe. Surely the abiding significance of philosophical 
idealism lies in its proclamation that the man must ever 
be the measure of the world that he knows, and that no 
interpretation of the self in terms of molecules and move- 
ments is conceivable. And the repeatedly shown error 
of that materialistic modern science which makes war 
upon this self-knowledge lies in its pretence that it has a 
real first-hand knowledge of atoms and the rest, and 
that it can argue down from these premisses to a critical 








denial of our prime convictions. If it were always re- 


membered that it is phenomena, and not “‘ things,” that 
men have before them, it would be remembered that the 
self that such reasoners would criticise away is pre- 
supposed in the very phenomena from which they set out. 
ours, &c., 
E. ARMITAGE. 
Westholm, Rawden, near Leeds. 


[It appears to us that Professor Armitege wishes to 
occupy 2 halfway position which is, we believe, wholly 
untenable. As we understand him, he would maintain 
that the existence of an atom of iron is a mere inference, 
whilst the existence of a particular iron bar might not be. 
A distinction of this kind cannot be maintained. The 
evidence for the existence of the one does not differ in 
kind from that of theother: both are inferences from the 
evidence of our senses. That the term ‘‘atom” will be 
retained for the ultimate particles of a chemical element 
is, we think, certain, but the model atom may become more 
and more complex. It is, perhaps, true that no amount 
of rae pn will be sufficient to make the model in- 
clude all the properties of the atom. Indeed, there is a 
school which plausibly maintains that in the ultimate ; 
“volition” may be involved in the process of chemical 
combination. The probable impossibility of ever wholly 
defining an atom from the purely mechanical standpoint is 
not, however, evidence that vaee | atoms, properly defined, 
are a mere fiction of the imagination. As matters stand, 
we have much evidence in favour of their existence, and 
none of a contrary character; so that in the ordinary 
everyday sense of the word it is justifiable to speak of 
the existence of atoms as a scientific fact. — Ed. E) 











‘ELECTRIC TRACTION ON RAILWAYS.” 
To Tre Eprtor or ENGINEERING. 

Srir,—In the interesting article appearing in your 
issue of May 26 under the above title, the writer justly 
points out that the question of energy consumption is 
not of first importance in heavy traction work. He 
appears, however, to be labouring under some common 
misapprehensions with regard to the subject, which should 
not be allowed to pass unchallenged. 

On page 661 the following appears:—‘‘Two extreme 
cases may be considered, one being a system which gives 
a very rapid acceleration . . . but requires a considerable 
consumption of energy per ton-mile; and the other, 
which, as regards acceleration, is much less favourable 
. . » but which is more economical in power consump- 
tion.” This implies the very reverse of the facts, as your 
contributor would discover if he investigated a particular 
case. Paradoxical as it may appear, if a given schedule 
is to be maintained, the higher the rate of acceleration, 
the lower will be the energy consumption per ton-mile. 
The reason, however, is not far to seek. The energy 
input is employed partly in oe work against train 
resistance, and partly in imparting kinetic energy to the 
train, which is ultimately dissipated during braking. 
The former component amounts to two watt-hours per 
ton-mile output for every pound per ton train resistance 
—say 2} watt-hours per ton-mile input. The latter com- 
ponent, which in the case of suburban service may amount 
to two-thirds or more of the total energy consumption, 
varies practically as the square of the speed when the 
brakes are applied, as the weight of the train and as the 
frequency of stops. A higher rate of acceleration there- 
fore results in reduced energy consumption, since it 
becomes possible to maintain the schedule with a lower 
maximum speed, therefore dissipating less energy in 
braking. 

When the different factors affecting energy consump- 
tion are considered it will be realised how very mislead- 
ing is such a comparison as is given towards the end of 
the article wherein the consumption on the Valtellina 
line is compared with that on the Spindlersfeldline. No 
particulars are given of the number of stops per mile or 
other attendant circumstances ; and if one of the figures 
were doubled, it might still have compared favourably 
with the other. 

The energy consumption of the trains of the Liverpool 
Overhead Railway is returned at 137 watt-hours per ton- 
mile,* that for the Central London Railway at 42.8 watt- 
hours per ton-mile.t| The Manhattan Elevated trains 
require about 95 watt-hours per ton-mile (English tons). 
These lines are all operated by the continuous-current 
system, and the several energy consumptions are entirely 
consistent with one another, which at once shows the 
futility of comparing them together without taking 
account of attendant circumstances. On the Liverpool 
Overhead Railway, the schedule speed is 19 miles per 
hour, and the stops average 2.46 per mile, On the Central 
London Railway the schedule speed is 14 miles per hour, 
whilst the stops average 2.08 per mile, and the line is 
carefully graded with a view of reducing the energy con- 
sumption. On the Manhattan Railway the schedule 
speed is 14.7 miles per hour, and the stops average 2.98 
per mile. 

Yours truly, 
. W. Carrer. 

Aldersyde, Grosvenor-road, Rugby, May 29, 1905. 

[In answer to Mr. F. W. Carter’s letter, the writer of 
the article criticised states that, unfortunately, practical 
experience has shown that a line having stations at short 
intervals—say, of about 4000 ft. apart—the train runnin 
with highest average acceleration during the whole peri 
of acceleration does consume the greatest energy per ton- 
mile, although theoretically Mr. Carter’s statements are 
perfectly correct. As ds comparison of energy, the 
consumption of the Valtellina and Spindlersfeld line, 
this is ascertained from test runs over about the same 
distance in each case.—Ep, E.] 


* See Electrical Review, vol. li., page 20, 








+ See TRACTION AND TRANSMISSION, vol. viii., page 140. 






























































































ENGINEERING. [JUNE 2, 








FIRE-EXTINGUISHING AND DISINFECTING STEAMER “CLAYTON.” 


CONSTRUCTED FROM THE DESIGNS OF MR. JAMES A. SMITH, M.I.N.A., LONDON. 
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WE illustrate on page 701, and on the present and 
opposite pages, a steel twin-screw fire-extinguishing and 
disinfecting steamer, named Clayton, built by Messrs. | 
Forrestt and Co., Limited, Wyvenhoe, Essex, to the 
order of the Clayton Fire-Extinguishing and Ventilat- | 
ing Company, Limited, London, W.C., for the service | 
of the Government of Mozambique at Delagoa Bay. The 
vessel was designed by Mr. James A. Smith, M.I.N.A., 
naval architect and consulting engineer, London, and | 
the hull and machinery were constructed under his | 
superintendence. The dimensions of the vessel, of 
which a general idea is given in Figs. 1 and 4, are :— 
Length over all, 70 ft. 6 in.; length between perpendi- 
culars, 67 ft.; breadth, moulded, 13 ft. 6 in.; Tepth, | 
moulded, 5 ft. 6 in. The draught when in service 
order, with all stores, gear, and coal on board, is under 
2 ft. 6 in., the vessel trimming level when in this 
condition. She is built of Siemens-Martin mild steel, 
and the scantlings and equipment are in accordance 
with Lloyd’s requirements for Class A, River and 
Harbour Service. The mair. deck (Fig. 2) is plated 
over amidships, and overlaid all fore and aft with teak. | 
A sun-deck of galvanised corrugated iron is fitted over 
the whole length of the vessel, supported on galvanised 
tube stanchions (Fig. 1). Accommodation is provided 
for a crew of three men in a steel deck-house aft, having | 
sliding windows of railway-carriage type in teak sashes 


and frames, and the interior fittings are of teak through- | a 
out. There is, as shown in Fig. 3, a large hold space | / ! 
are % 





























amidships for storing the hose and gear required for | 
the Clayton disinfecting oo and fire-pump, and | 
containing also bins for the storage of the sulphur | 
used in the Clayton apparatus. A mast and derrick, | 
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DISINFECTING AND FIRE-EXTINGUISHING APPLIANCES ON SS. 
























































“CLAYTON.” 













































































CONSTRUCTED BY THE CLAYTON FIRE-EXTINGUISHING AND VENTILATING COMPANY, LIMITED, LONDON. 
——————___——_- 
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of Oregon pine, is fitted on each side of the vessel 
amidships for hoisting hose-coils, &c., on board vessels 
requiring the services of the boat, the galvanised steel 
wire falls being led to a steam windlass forward, con- 


with extended warping ends. Hand steering-gear is 
fitted forward, connected by galvanised wire and chain 
leads to a quadrant aft, fitted with a gun-metal slipper- 
block ; stand-by gear is also fitted aft. The rails are 
arranged to be portable where required for fire or dis- 
infecting service, the stanchions being arranged on 
Messrs. Forrestt’s special principle, to fold down in a 
fore-and-aft direction. The whole of the deck ironwork, 
derrick smithwork, &c., is galvanised. 

The boilers and propelling machinery, illustrated on 
page 704 (Figs. 5 to 9), have been constructed and fitted 
by Messrs, Plenty and Son, Limited, of Newbury, 
Berks, There are two boilers, of the Yarrow patent 
water-tube type (Figs. 8 and 9), having the shells, 
side wings, and tubes all of mild steel, and constructed 
for a working pressure of 1301b. Each boiler is amply 
sufficient to supply steam to the main engines at full 
power, or to the Clayton apparatus and fire-pump, so 
that the second boiler serves for emergencies. The 
propelling machinery consists of two sets of compound 
surface-condensing engines (Figs. 5 to 7), having 
cylinders 5in. and 10 in. in diameter, with a 6-in. 
stroke, feed and bilge pumps being arranged to work 
from each of the main engines. There is, as shown 
in Fig. 3, a separate condenser, of circular form, con- 
structed of eo steel plate and fitted with 
8.D. brass tubes. The combined air and circulating 
aed is separately driven, and a donkey-pump is fitted 
or feeding the boilers. The bilge duty is performed 
by the circulating pump on the Clayton apparatus. 

One of Messrs. Clayton’s “‘B” type disinfecting 
and fire- extinguishing machines is fitted on deck 
amidships, supported by two built-in steel girders 
fitted under the deck. Machines on this system, as 
illustrated above (Figs. 10 to 13), have been very 
largely introduced for fire - extinguishing and dis- 
infecting pur on board ship and in docks and 
harbours. The method of operation is as follows :— 

© gas-generator is always kept charged with ordi- 
nary roll sulphur. As soon as is required, the 
fngine, which is coupled direct to a blower, is started, 











a pint or so of methylated spirit is thrown on the 
sulphur and ignited, and the charging-door of the 
generator is closed. The blower immediately com- 


| mences to draw air into the generator through a pi 
structed by Messrs. Fisher and Co., Paisley, and fitted | 


connecting the return valve (which is operated by the 
handle H) with the upper part of the hold to be 
treated, from which the air is thus extracted and 
brought to the generator (except in the case of cargoes 
capable of giving off explosive gases, when the air is 
taken to the generator from the outside atmosphere by a 
valve operated by the handle K), when the oxygen in 
the air combines with the burning sulphur, and forms a 
fire-extinguishing and disinfecting gas. This gas then 
passes out through a valve, operated by the handle A, 
along the pipe E, entering the cooler just beneath the 
engine ; it passes through this cooler, in which the 
temperature is brought down toa normal point, to the 
blower, and is discharged under pressure through a 
pipe leading to the hold being treated. The air in the 
old is by this means deprived of its oxygen, which 
is replaced by sulphur dioxide gas. The use of Clayton 
gas is preferred by many to water or steam for fire- 
extinguishing on board ship, as it must inevitably reach 
the seat of the fire, adds nothing to the weight of the 
ves3el, and has no effect on cargoes of food-stuffs or other 
perishable materials. For purely disinfecting purposes 
the Clayton gas-machines are largely used in ports all 
over the world. Vermin can be quickly exterminated, 
and vessels fitted with Clayton apparatus coming from 
plague-infected ports ongpanes free pratique, Clayton 
gas now being recognised as a sure prophylactic mea- 
sure against the introduction of plague, cholera, &c. 

For dealing with open-air fires a fire-pump by 
Messrs. Merryweather and Sons, Limited, is fit for- 
ward of the Clayton machine, having a capacity of 
4000 litres per minute, and capable of throwing three 
powerful jets of water to a distance of 200 ft. 

The vessel was launched on January 13 last, with 
steam up, and the official trials took place at the mouth 
of the Colne on the following day. A run was made 
out to sea in a strong breeze to test the vessel’s 
sea-going qualities, and notwithstanding the large 
amount of top-weight, it was found that her behaviour 
in a sea-way was all that could’ be desired. The 
trials of the Clayton apparatus and fire pump were 
satisfactorily carried out, and afterwards the vessel 














was tried over the measured mile, attaining a mean 
speed of 7 knots as a result of four runs, being 4 mile 
per hour more than required by the contract with 
the Mozambique Government. These trials were 
carried oon with one boiler only, and later in the 
day the time required to raise steam in the forward 
boiler was tried. A condition of the contract called 
for steam being raised at any time within 15 minutes 
of the order being given, and in this trial the full 
working pressure of 130 lb. was raised within 15 
minutes of the time when the fire was lighted. 

After the trials the vessel was dismantled, and was 
shipped to Delagoa Bay on board a steamer. On 
April 28 the Clayton Company received a cable from 
their engineer at Delagoa Bay intimating acceptance 
of the vessel by the port captain on behalf of the 
Mozambique Government, all tests there having proved 
satisfactory. 








Bett TeLePHones in Canapa..—The Bell Telephone 
Company is branching out in the Ottawa district. It has 
just completed two additional lines between that city and 
Montreal, and it will shortly begin to build a direct line 
to Quyon, crossing the Ottawa by means of a submarine 
cable near Fitzroy Harbour. A line is also to be built up 
the Gatineau as far as Wakefield. 





Tue Irautan Navy.—The new construction expendi- 
ture proposed to be made ty the Italian Government in 
1905-6 has been provisionally fixed at 1,933,813/. Pro- 
vision is also to be made for the completion of four 
ironclads of the Vittorio Emmanuele type, and also for 
laying down two armour-plated cruisers, to have a dis- 

lacement of 10,000 tons each. It is further pro 

uild a vessel for blockading service, and to complete 
five submarines—the Glauco, the Narvalo, the Otavia, 
the Squalo, and the Tricheco; two coal transports— 
the Bronte and the Sterop ; and fourteen torpedo-boats 
with a displacement of 210 tons each. The principal 
feature of the Italian naval programme for 1905-6 is 
the appearance in it of the two cruisers, with a displace- 
ment of 10,000 tons each, as these vessels did not figure 
in the Budget of 1904-5. Italy is at present weak in 
cruisers, and Admiral Mirabello, the Minister of Marine, 
now proposes to remedy this defect. The plans of the 
two cruisers have been prepared by Signor Meesdea. The 
entire naval expenditure of a for 1905-6 is “ag ore 
fixed at 5,040,0007., as compared with 5,000,000/. in 1904-5, 
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HEAVY VERTICAL AND HORIZONTAL 
PLANING MACHINE. 


Messrs. Tuomas SHANKS AND Co., of Johnstone, 
have long been famous for the production of capitally- 
designed and accurate machine-tools of the heaviest 
description. On page 708 we this week illustrate a very 
large specimen of their now well-known vertical and 
horizontal planing machines, recently constructed by 
them for the Wallsend Slipway and Engineering Com- 
pany, Limited. This machine has a horizontal stroke 
of 25 ft. and a vertical stroke of 23 ft., its gross weight 
being 135 tons. The makers have built over eighty 


* machines of this type in its different sizes during the 


past few years, and, as experience has accumulated, 
have effected from time to time improvements in de- 
tail, with the result that, as now made, these machines 
will take the heaviest cuts without perceptible yield- 
ing of the frames or guides. Slotting, in-cutting, and 
grooving can be done we in steel. The machine 
will accurately plane surfaces at right angles to each 
other, with a feed which in finishing cuts may be 
4 in. to 4 in., and can be varied in all directions of 
cutting within very wide limits. Means are provided 
by which the number of tools at work need never be 
less than two, and may be as many more as the user 
wishes. 

The reverse is made at a high speed and is constant, 
but by means of change-gears the cutting stroke can 
be made at any speed best suited to the cut and the 
material operated on. The tools are mounted on tool 
bars, three of which are visible, one above the other, 
in our engraving. They are not placed as they would 
be when at work, but so as to show how they are fas- 
tened when slotting or planing, the lowest bar show- 
ing the slotting-tool. By means of angled brackets, 
which are not shown, but which are fastened to the 
face of the in-cutting slide, two of these slotting-bars 
can be placed at a considerable distance apart ; and as 
both brackets and bars are serrated to fit the corres- 
ponding serrations on the in-cutting slide, absolute 
solidity is obtained at a considerable projection when 
either slotting or planing. 

The saddle to which the tool-apron is secured is 
counterbalanced and traverses along the vertical column 
when the machine is being used for vertical cutting, 
whilst the column is traversed bodily along the hori- 
zontal slides in making a cut in the horizontal direction. 
The tool-apron can, moreover, be moved in or out from 
the back of the machine, so that motion to a tool- 
point is possible in three directions at right angles 
to each other. 

The tappet gear for reversing the motions at the end 
of a stroke has a rod working in guides instead of 
mounted on swinging links, as is very frequently the 
case. At the end it is fitted with a rack working in 
gear with a segmental wheel keyed to the shaft, by 
which the reverse is operated. This arrangement 
economises space and reduces the number of moving 
parts requiring to be lubricated. 

A machine of a size smaller than that represented 
in our engraving has been used for machining the cast- 
ings of the largest turbine yet built. As will be seen, 
the machine is in no sense a ‘‘special” tool, since it 
is —_— of doing every kind of surfacing and slotting 
work, 








Krna’s Cotiecr, Lonpon.—We are informed that the 
forty-fifth annual dinner of King’s College, London, will 
be held at the Hotel Cecil, on Monday, June 26, with 
Colonel Richard H. Jelf, C.M.G., in the chair. 


Bera@tan Stare Rartways.—The great increase which 
has taken place in the public indebtedness of Belgium 
during the last fifteen years is explained by the execution 
in that period of important public works, and the exten- 
sion by new constructions or purchases of the Belgian 
State Railway system. The expenditure made by the 
Belgian Treasury upon the Belgian State Railways to 
1870 stood at 10,593,223/.; in 1880 the corresponding 
expenditure had been carried to 42,216,179/.; om 1900 
to 77,175,214/. At the commencement of this year the total 
had been further carried to 86,000,000/. in round figures. 
After having constructed the first lines of the Belgian 
State network, the Belgian Government showed a disposi- 
tion for aT to rest on its oars. No further lines 
were constructed by the State, Belgian ministers preferring 
to grant concessions to sundry companies and individuals. 
The effect of this, however, was to develop competing 
lines, to the prejudice of the Belgian State system ; and 
from 1870 a different policy was ene pursued. 
Several of the conceded lines were bought up and brought 
into better condition, and the average length of line 
worked by the State, which stood in 1850 at only 390 miles, 
and did not exceed 542 miles in 1870, had been carried in 
1904 to 2533 miles. During the last five years the Belgian 
Chambers have voted credit to the extent of about 
2,400,000. per annum, with a view to an extension of 
tools and plant, and a general improvement of the Belgian 
State system. The — Legislature has also been 
occupied lately with a Bill authorising the creation of a 
new line to secure better communication with Germany, 
such a line being regarded as indispensable to meet the 
heavy ee of traffic. The cost of this new 
line, it should be added, is estimated at 2,200,0002. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. — 

Glasgow Pig-Iron Market.—Last Thursday, being the 
annual Victoria Day holiday here, the pig-iron market 
was closed. When the market opened on Friday morn- 
ing the price of Cleveland warrants was steady at 46s. 
cash and one month, but it eased off to 453. 9d. cash and 
45s. 10d. one month. Dealings also took place at 453. 9d. 
seven days, 463. two months, and 453. 9d. three months. 
The turnover was 8000 tons, part of which was some 
Standard foundry iron at 463. 44d. for the end of June. 
At the afternoon session the tone was flat, and the 
transactions were limited to some 2000 tons of Cleve- | 
land warrants for forward dates. The prices were | 
45s. 24d. one month, 45s. 8d. seven days, and 45s. 64. 
July 5 and 6. The closing quotations were 45s. 2d. | 
cash and 453. 3d. one month sellers. On Monday | 
forenoon, although the market was very quiet, the! 
tone was good, and Cleveland warrants were done 
at 453, 6d. one month and July 12. Cash iron was | 
neglected, but was quoted 5d. up at 45s. 7d. sellers. | 
The turnover was 2000 tons. Settling prices were: 
Scotch, 493. 104d.; Cleveland, 45s. 6d.; Cumberland 
hematite, 563.; Standard foundry, 443. 6d. The after- 
noon market was practically idle, and only one lot of 
Cleveland iron changed hands at 45s. 6d. cash. The | 
closing quotations were 45s. 74d. cash and one month 
sellers. The market on Tuesday forenoon was fairly idle, 
and only some 2000 tons of Cleveland warrants changed 
hands. Cash iron was firm at 3d. on an advance, deal- 
ings taking place at 453. 9d., while forward iron was up 
4hd., making the quotation 45s. 114d., but it eased to 
453. 10d. closing sellers. Business was also done at 
45s. 9d. twenty-nine days, and 1000 tons of Standard | 
foundry iron was done at 44s. 64d. ten and fourteen 
days. The tone in the afternoon was again firm, 
and 7000 tons of Cleveland warrants changed hands 
at 453. 104d. to 45s. 10d. ten days. The close saw 
sellers at 45s. 9d. cash and 45s. 104d. one month. The 
market opened to-day (Wednesday) with a firm tone, but 
the transactions only amounted to 2000 tons of Cleveland 
warrants, which were done at 45s. 9d. cash and 45s. 94d. 
to 45s. 104d. one month. In the afternoon the tone was 
steady, but the dealings consisted of one lot of Cleve- 
land iron, which changed hands at 45s. 10d. twenty- 
three days. The closing prices were 45s. 9d. cash and 
45s. 114d. one month, buyers being 1d. less in each case. 
The market quotations of makers’ No. 1 iron are as 
follow : — Clyde, 57s.; Gartsherrie, Summerlee, and 
Calder, 57s. 6d.; Langloan, 64s. 6d.; Coltness, 64s. (all 
shipped at Glasgow); Glen ock oe at Ardros- 
cok 57s. 6d. ; Shotts (ship at Leith), 58s. 6d. ; Carron 
(shipped at Grangemouth), 

Scotch Steel Trade.—There is nothing of special interest 
to chronicle in connection with the local steel trade. The 
demand for finished steel during the past week has just 
been about the usual for the home trade, while there have 
been a few inquiries received for the export market. The 
orders on hand are keeping the various works well em- 
ployed at present, but some of the masters are rt quite 
so well booked ahead as they would like. — 


Sulphate of Ammonia.—The tone of the sulphate of 
ammonia market has of late been very firm, and values 
remain practically unchanged. There is only the usual 
amount of business passing, and the prices at which sales 
have taken place are 12/. 15s. to 12/. 17s. 6d. per ton for 
wom ag Glasgow and Leith. The amount exported 
rom Leith Harbour last week was 44 tons. | 


Wages in the Iron Trade.—The following intimation | 
has been made to Mr. James E. Bishop and Mr. James | 
Gavin, joint secretaries of the Scottish Manufactured | 
Iron Trade Conciliation and Arbitration Board, by Mr. 
John M. MacLeod, C.A., Glasgow :—‘‘In terms of the 
remit, I have examined the employers’ books for March 
and April, 1905, and I certify that the average realised 
net price at works brought out is 5/. 153. 11.32d. per ton.” 
This makes no change in the wages of the workmen. 


Shipbuilding.—Messrs. Murdoch and Murray, Port 

lasgow, have contracted to build another passenger and 
cargo steamer for service on the River Amazon. The 
machinery is to be supplied by Glasgow engineers. This 
makes the eighth steamer Messrs. Murdoch and Murray 
have contracted to build recently for the Amazon.—The 
Dundee Shipbuilding Company, . Limited, have just 
booked an order for a vessel of 2500 tons for the Adven- 
ture Steamship Company, Limited. This new boat is 
intended for the seal — and is to be strengthened 








for ice navigation.— Messrs. D. and J. Nicol, Dundee, have 
oer an order with Messrs. Gourlay Brothers and Co., 


Jundee, for a motor launch, of 35 ft. in length, and with | 
a speed of 12 knots. This little craft is primarily meant | 
for a private pleasure boat, but she may be seen in the | 


summer months plying on the River Tay. She will con- 


form to the requirements of the Board of Trade, and will | 


have accomodation for fifty persons. 








More Coat.—After three years’ sinking at the new 
Frickley Colliery, the Barnsley bed: has been reached at 
a depth of 661 yards. The new colliery, which is on the 
estate of Mr. Warde Adam, of Frickley Hall, is about 
9 miles from Barnsley, and a similar distance from Don- 
caster. The owners are the Carlton Main Colliery Com- 
pany, who, in addition to the Carlton Main Colliery, are 
also the owners of the Grimethorpe Colliery, near Cud- 
worth. There are to be two large shafts at the new 
Frickley Colliery, while the surface plant will be of the | 
most modern and mo description. The colliery 
adjoins the Gwinton and Knottingly Railway, and access 
will be obtained to the Great Northern and Hull and 
Barnsley Railways. 


| Iron Works, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday 

William Cooke and Co., Limited.—The report of the 
directors of the above company has been issued, in which 
they state that the net profits last year, after making 
the usual depreciation, is 94327. 17s. 2d. The balance 
brought forward wa3 2010/. 163. 1ld., mak‘ag together 
11,4332. 14s. 1d. Out of this the directors have paid a 
dividend of 5 per cent. on cumulative preference shares, 
and recommend that a dividend of 74 per cent. be paid 
on the ordinary shares. They propose to transfer 1(00/, 
to the reserve fund and carry forward 2218/7. 143. 1d. The 
directors regard the present outlook in the iron trade as 
far from satisfactory, the demand being poor and un- 
certain in character. The new wire-rod mill has been 
kept well employed. 


Iron and Steel Trades.—There has been no marked 
improvement in the heavy trades this week, and no great 
change is expected until after the turn of the half-year. 
At many establishments stocktaking has commenced, and 
ordering for the time is practically suspended. Business 
in the iron market is still very quiet, but there is more 


| activity in some branches of the steel trades. There are 


cases in which firms are so busy that they are renting 
furnaces in other works. It was stated recently that 
there was an exceptionally good demand for railway 
spiral and volute springs. New orders are coming in for 
tyres, axles, and other parts of railway wagons and car- 
riages. It is stated that the Japanese Government have 


| placed an order for 5000 sets of wheels, and good lines 
| are also coming in from other foreign markets. The lead- 


ing local wagon and carriage builders are fully occupied, 


|and prospects are encouraging. Steel plates for the 


manufacture of shovels, spades, and similar tools 
are in larger demand, and some local houses are well 
occupied. Generally the lighter trades of the city show 
little improvement, the demand for finished goods being 
much below the average for the time of year. 


South Yorkshire Coal Trade.—The coal trade in this 
district is still described as ‘‘sluggish.” The steam-coal 
branch should now be in full swing, but the falling-off in 
the demand for Russian ports is very serious. Prices 
ranged from 7s. 9d. to 8s, 3d. per ton at the pits. Rather 
more coal is going into the large manufactories. The 
warm weather has appreciably checked the demand for 
house coal, but merchants are taking fairly well in 
anticipation of the Whitsuntide holidays. Gas companies 
all over the country are finding that their contract quan- 
tities are more than they require, and are stacking. 
Common coal is going off well, and at some pits there is 
no stop whatever. Coke-manufacturers are still well 


| employed. 








Sream TriAts or H.M.S. ‘‘ Roxsurcu.”—In the article 
on the steam trials of H.M.S. Roxburgh, on page 681 
ante, of last week’s issue, it was inadvertently stated that 
the low-power trial was run with cylindrical boilers ; only 
Diirr boilers were used on this trial. 


“Tron” Bettinc.—A roll of ‘‘Teon” belting which 
was lost overboard in Auckland Harbour on January 17 
last, and remained submerged in the mud until it was 
brought to the surface by the Harbour Board’s dredger 
on March 28, was found to have suffered little or no 
injury from its lengthy immersion. 


PersonaL.—Mr. Percy Longmuir, Carnegie Research 
Scholar 1902-4, and late of the National Physical Labora- 
tory, informs us that he has commenced practice as a 
metallurgist and metallographist at 30, Coleshill-road, 
Teddington, S.W.—The Simplex Steel Conduit Com- 
pany, Limited, 29, Bucklersbury, E.C., inform us that 
they have built entirely new manufactories at Garrison- 
lane and Maxstoke-street, Birmingham, which they have 
equipped with the most modern machinery and labour- 
saving appliances.—Mr. E. Brown, who has, since 1900, 
been on the engineering staff of the University of Liver- 
pool, latterly as lecturer in applied mechanics, has been 
appointed Assistant Profossor in Civil Engineering and 
Applied Mechanics in the McGill University in Montreal. 
Professor Brown was a student of University College, 
Liverpool, and uated as a Bachelor of Science with 
honours in engineering in the Victoria University in 
1897, Master of Science in 1900, and Master of Engineer- 
ing (Liverpool) in 1904. He was awarded an 1851 Exhi- 
bition Research Scholarship, and his work on the ‘* Tem- 

rature Rise in the Coils of Field-Magnets” was the 
first of its kind, and was regarded so important that the 
Engineering Standards Committee had independent in- 
vestigations carried out which have confirmed the results 
he had obtained.—By resolutions carried at the general 
meeting, held on the 4th ult., the firm of Messrs. Felton 
and Guilleaume, Carlwerk, Actien - Gesellschaft, of 
Miilheim-on-Rhine, takes over the manufacturing por- 


|tion of the firm Electricitiits-Actien-Gesellschaft vorm. 


W. Lahmeyer and Co., of Frankfurt-on-Main, and 
the style of the new firm is Felten and Guilleaume- 
Lahmeyer - Werke, Actiengesellschaft. — The Weston 
Electrical Instrument Company, of Newark, New 
Jersey, have established a branch office and labora- 
tory at Audrey House, Ely-place, Holborn, E.C., under 
the management of Mr. A. Davy.—On the 12th ult. Mr. 
Alderson retired from the partnership previously existing 
between him and Mr. Ashworth, under the style of 
‘* Alderson, Ashworth, and Co.,” weighing machinists, 
Tithe Barn-street, Dewsbury, from which date the busi- 
ness has been, and will be, continued by Mr. Ashwort!), 
under the style of ‘‘ Ashworth, Son, and Co.,” Midland 
Watergate, Dewsbury. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change here, and business was aes 
quiet, but a more settled feeling a, and traders 
predicted fairly brisk buying in the near future. War 
news wa3 eagerly perused as it was posted from time to 
time on the telegraph-board, and the opinion was freely 
expressed that peace was at hand, and with it more 
orders from Japan, who throughout the war has been 
a good customer of this district. No. 3 g.m.b. Cleve- 
land pig was obtainable in odd lots from second hands 
at 433. 9d. f.0.b., but most sellers did not quote 
below 463. No. 1 was 473. 3d.; No. 4 foundry, 41s.; 
grey forge, 42s. 9d.; mottled, 42s. 3d.; and white 
4ls. 94. East Coast hematite pig was a little easier, 
but makers showed great reluctance to lower their quota- 
tions, declaring that the output was little, if anything, 
above what was necessary to meet requirements. Mer- 
chants sold mixed numbers at 54s. 9d. for early delivery, 
but makers as a rule quoted 55s. No. 1 hematite pig was 
ds. 3d., and No. 4 forge 51s. 9d. There was not a great 
deal doing in Spanish ore; but dealers took a very firm 
stand, and reported epee were none too plentiful. The 
also intimated that the mine-owners in Spain were hold- 
ing out strongly for at least the rates that have ruled for 
some time past, whilst, in addition, they pointed out 
that freights were stiffening. Under these circumstances 
it was not surprising to find quotations tending upwards, 
in face of the slight decline in hematite pig. Rubio, of 
50 per cent. quality, was fully 15s. 6d. ex-ship Tees, and 
in some cases up to 15s. 9d. was named. To-day the 
market was steady, and quotations all round were un- 
changed. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry show very little a. 
A resumption of work may shortly be made at t 
Britannia Works of Messrs. Dorman, Long, and Co., the 
improvements which have been in course of progress 
there for some time having been practically completed. 
Quotations all round are stationary. Common iron bars 
are 61. 7s. 6d. ; best bars, 6/. 17s. 6d.; iron ship-plates, 
6. 23. 6d.; iron ship-angles, 62. 73. 6d. ; steel bars, 67. 5s. ; 
steel ship-plates, 5/. 17s. 6d. ; steel ship-angles, 5/. 10s.; 
steel ship rivets, 7/. 7s. 6d.; steel boiler-plates, 7/. ; steel 
sheets (singles), 7/7. 5s. ; steel sheets (doubles), 7/. 15s.; 
and heavy steel rails, 5/. 5s.—all less 24 per cent. dis- 
count, except rails, which are net at works. 


Wages in the Finished Iron Trade.—The secretaries to 
the Board of Conciliation and Arbitration for the manu- 
factured iron and steel trade of the North of England 
have received the accountant’s certificate, which declares 
the average net selling price of rails, plates, bars, and 
angles for the two months ams ril 30 last at 
5l. 17s. 8d., as against 5/. 17s. 6d. for the previous two 
months, and in accordance with sliding-scale arrange- 
ments workmen’s wages for June and 
same as prevailed during the preceding two months. 


Coal and Coke.—Coal is easier. Gas coal is 7s. 9d. to 
8s. 14d., according to Ler , and unscreened Durham 
bunkers are about 7s. 9d. f.o.b. Coking coal is in pretty 
good demand, and may be quoted about 83. 3d. Coke 
continues to be well taken up for local consumption, and 
average blast-furnace qualities are firm at 15s. 6d. de- 
livered here. Coke for shipment is 16s. to 16s. 3d. f.o.b. 


Shipments of Iron and Steel.—During May the ship- 
ments of iron and steel from Middlesbrough were 72,278 
tons of pig iron, 12,760 tons of manufactured iron, and 
26,275 tons of steel, making a d total of 111,313 tons. 
Of the pig iron shipped, 4.1 tons were sent abroad, 
and 28,082 tons coastwise, Scotland being the largest 
receiver, with 15,348 tons, whilst Germany took "e710 
tons, and the United States 7237 tons. Of the manufac- 
tured iron despatched, 6301 tons went to foreign ports,and 
6459 tons to coastwise customers; whilst of the steel 
shipped, 13,584 tons went abroad, and 12,691 tons to coast- 
wise buyers, India being the best customer for both manu- 
factured iron and steel, with 2306 tons and 2860 tons re- 
spectively. Japan received 2848 tons of steel, and Portu- 
guese East Africa took 2840 tons. 








Nova Scoyian Gotn.—Importantegold discoveries are 
reported in Nova Scotia. The Seal beer gold belt at 
Goldboro, Guisboro County, is estimated to contain gold 
to the value of from 40,000,000 dols. to 50,000,000 dols. 





Tue AMERICAN Rattroad INTEREST.—It appears from 
returns collected by the-United States Inter-State Com- 
merce Commission that, at the close of June, 1904, there 
were 327,851 stockholders in American railroads. It 
should be observed, however, that some large institutions, 
such as insurance companies and banks, which are regis- 
tered as stockholders, are really trustees for a much larger 
number of small capitalists, who do not figure in the 
returns made. The number of persons employed upon 
the railroads of the United States in 1904 was estimated 
at 1,312,537, so that as investors and employés 1,640,388 
persons were directly interested in 1904 in American rail- 
roads. Account should further be taken of the 
number of bondholders who are virtually investors in t 
various railroads to which they have advanced capital. 
The Pennsylvania Railroad has 44,175 direct stockholders ; 
the Atchison, Topeka, and Santa Fé Railroad, 17,823; the 

nion Pacific Railroad, 14,256; the New York Central 
Railroad, 11,782; and the New York, New Haven, and 
Hartford Railroad, 10,842. The of line in o 
tion in 1904 was, in round figures, 000 miles, while the 
cmount of capital stock outstanding was 6,207,869,995 


uly will be the} P 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—There has been a rather better inquiry for 
best and second-class la coal; the best descriptions 
have made 12s. 6d. to 13s. per ton, while secondary 
2 have ranged from 11s. 6d. to 12s, 3d. per ton. 
The house-coal trade has ruled quiet, as was to be ex- 
pected at this period of the year. The best ordinary 
qualities have made 12s. 6d. to 13s. 6d. per ton, while 
secondary descriptions have been quoted at 10s. 6d. to 
11s. per ton; No. 3 Rhondda large has brought 13s. 9d. 
ned ton. Quotations for coke have shown steadiness ; 
oundry qualities have brought 17s. 6d. to 18s. per ton, 
and furnace ditto 16s. to 16s, 3d. per ton. As regards 
iron ore, Rubio and Almeria have made 13s. 9d. to 14s. 
per ton, upon a is of 50 per cent. of iron, charges in- 
cluding freight, insurance, &c., to Cardiff or Newport. 


Canada and Wales.—Mr. Lewis, of Cardiff (Canada), 
who is largely concerned in the Canadian metal trades, 
is about to proceed to South Wales, where he will select 
200 skilled Welsh tin-platers for his Canadian business. 
These men will be sent to Toronto by Mr. Lewis as part 
of a scheme for developing a tin-plating establishment 
which he controls at ae Bll Ontario. 


Dowlais.—The output of manufactured material and 
finished-steel goods has been fully up to the mark. Steel 
sleepers have been in considerable demand. Several 
heavy lots of rails have been turned out at the Goat Mill, 
the bulk of the orders in course of execution having been 
for foreign shipment. The Dowlais company is under- 
stood to have secured a large contract for rails for South 
Australia. The yield of the furnaces has been about an 
average. 


The Swansea Valley.—The output of tin plates has been 
exceptionally heavy. The steel trade has continued 
healthy. A full complement of furnaces has been at 
work at Dyffryn, Upper Forest, and Landore. The bar 
rolling-mills have also been fully employed. The anthra- 
cite as well as the semi-bituminous coal trade has 
shown depression. 


Ebbw Vale.—The dividend of the Ebbw Vale Steel, 
Iron, and Coal Company, Limited, for 1904-5 is nome | 
recommended at 5 per cent. perannum. The correspond- 
ing dividend for 1903-4 was at the rate of 6 per cent. per 
annum. 


Devonport Dockyard.—A machine-shop is to be erected 
at a new construction-ground at Devonport Dockyard. 
The building and machinery are estimated to cost 19,0007. 
It has not yet been decided whether the work is to be 
performed by the Director of Works Department or by 
contract. 





Motors ON THE NorTH-WesTeRN Raitway.—The 
directors of the London and North-Western Railway 
ro to open the Prestalyn to Dyserth mineral line 
in North Wales to tourist traffic, and to utilise steam- 
propelled motors for one class of passengers. The motors 
will start from Rhyl, run over the main lines to Pres- 
talyn, and then enter the branch to Dyserth. This will 
be the first experiment of the kind in North Wales. 





WEtsuH Coat ror ITaLy.—The administration of the 
Italian State Railways has purchased 295,000 tons of 
Monmouthshire coal at prices ranging from 18s. 2d. to 
18s. 74d. per ton, delivered at Genoa, Savona, La Spezzia, 
and ‘other Italian ports. The South Italian Railway 
Company has also concluded a contract in England to 
meet its requirements for locomotive coal for a rather 
long period. The contract price is 19s. 0$d. per ton, 
delivered at Venice, Ancona, and Brindisi. 





Tue Execrric Licut at Lreps.—The os fit 
realised by the electric light department of the 8 
City Council in the financial year ending March 25, 1905, 
was 56,052/., as compared with 49,537/. in 1903-4; but 
after allowing for loan interest and sinking fund, there 
was only a surplus of 282/. for 1904-5, as compared with 
3430/7. in 1903-4. The receipts from current supplied for 
a increased to 73,597/. in 1904-5, as compared with 

8132. in 1903-4; the receipts for current supplied for 
power also advanced in 1904-5 to 10,819/., as compared 
with 89077. Owing, however, to an increase in working 
expenses, the surplus was only 0.01d. per unit in 1904-5, 
as cumpared with 0.13d. per unit in 1903-4, It should 
be observed that the working expenses included loan 
interest and sinking fund. The average price realised 

r unit in 1904-5 was 2 88d., as compared with 2.90d. in 

903-4. The ex Ss per unit in 1904-5, including loan 
interest and sinking fund, amounted to 2.87d., as com- 
pared with 2.77d. in 1903-4. Further capital was ex- 
pended in 1904-5 to the extent of 64,796/., as compared 
with 81,0977. in 1903-4. The total capital expended to 
March 25, 1905, was 822,123/., as compared with 757,327/. 
to March 25, 1904. There was an increase in 1904-5 of 
29,365 in the number of 35-Watt lamps installed. The 
current sold for private lighting in 1904-5 amounted to 
4,871,731 units, as compared with 4,428,657 units in 
903-4. The current sold for street lighting in 1904-5 was 
217,997 units, as compared with 177,170 units. The average 
price obtained per unit in 1904 5 was 3.47d., as compared 
with 3.48d. 8 current supplied for power and 
heating purposes in 19045, there was an increase of 
1001 horse-power in the aggregate force of the motors 
installed. The quantity of current sold in 1904-5 was 


1,940,953 units, as compared with 1,665,359 units. The 
average pri obtained 


ce per unit in 1904-5 was 1.34d., as 


MISCELLANEA. 


Tue North-Eastern Railway Company is about to in- 
augurate its new system of automatic signalling upon its 
Alne and Thirsk section. 


Messrs. Alfred Herbert, Limited, of Coventry, have 
issued a pamphlet entitled ‘tthe Automatic Ncrew- 
Machine Operators’ Hand-Book,” which should prove of 
the greatest possible value to all having machines of this 
class either installed or on order. The book commences 
with instructions for the erection of the machines, and 
the erection of the counter-shafting, which is followed by 
hints on starting up the machine. Every important ele- 
ment is then described separately in detail, the letter- 
press being assisted by numerous good engravings. The 
working instructions are unusually full and complete, 
and even those whose experience in running the machines 
is sufficient to rank them as experts will find here, never- 
theless, some useful hints. Amongst these we may in- 
stance some valuable notes on “‘camming” and the de- 
signing of cams. 

The first of ten 50-ton electric locomotives has just been 
supplied to the Metropolitan Railway by the British 
Westinghouse Company. They will be used for hauling 
the main-line trains between Harrow and Baker-street, 
the steam locomotive that brings the trains up from Ayles- 
bury, &c., being taken off at the former point and put 
on at the return journey. The trains used on this por- 
tion of the line are 120 tons in weight, and the new loco- 
motives will propel them at a speed of 36 miles an hour. 
The same locomotives will be used on the Metropolitan 
half of the Inner Circle for goods traffic and for hauling 
the steam trains of other companies of running 
powers over theline. The electric locomotive will pick up 
the train at Edgware-road, being replaced by a steam loco- 
motive at the point where the train leaves the circle. 
The new locomotives will be equipped with four motors 
of 300 horse-power each ; and a feature of interest is that, 
owing to the terminus facilities being somewhat restricted, 
it has been necessary to use motors of a smaller size than 
usual, equipped with forced ventilation, so as to keep 
down the length of the locomotives to convenient limits 
for handling at the termini. 


During the visit of the delegates to the International 
Railway Congress at the Westinghouse works at Pitts- 
burg, May 16, a great deal of interest was attracted to 
the new 1500-horse-power Baldwin-Westinghouse single- 
= alternating-current electric locomotive in use onthe 

estinghouse Interworks Railway. This locomotive has 
just been completed by the Westinghouse Company and 

aldwin Locomotive Works, and is in two parts, con- 
nected and controlled by the unit-switch system. The 
weight of the locomotive complete is 135 tons, and the 
total length over buffers is 45 ft. The maximum height 
with trolley down is 17 ft. The driving wheels are 60 in. 
in diameter, and the distance between their centres 
6 ft. 4 in. The extreme width of the locomotive is 
9 ft. 8in. It is equipped with six single-phase single- 
reduction motors, having a normal capacity of 225 horse- 

wer each, with gear reduction of 18:95. Induction regu- 
ator control is used with a pneumatically-operated trolley. 
The air-brake equipment is combined automatic and 
straight air, with pneumatic ‘sanders to sand tracks in 
both directions. The locomotive is designed to operate 
on 6600 volts trolley voltage, with a voltage of 140 to 320 
on the motors. The draw-bar pull is 50,000 lb. at a speed 
of approximately 25 to 30 miles per hour. 


The South Wales Daily News for May 31 calls attention 
to a matter now under discussion between the Swansea 
and District Freighters’ Association and the Great 
Western Railway Company, through the intermediary of 
the Board of Trade, concerning the coal rates to Swansea 
district from various points on the Great Western Rail- 
way system. The freighters complain that the railway 
company carry coal to Swansea for shipment and for 
patent fuel-making at 64d. a ton less than they charge on 
‘Coal conveyed by them to Swansea and the neighbourhood 
for localconsumption. This means that coal for shipment 
abroad can be sold at at least 6d. per ton under the price 
cha for coal for consumption in local industries with- 
out in any way injuring the colliery owner or merchant. 
This 64d. a ton off their coal would help the Swansea 
manufacturers materially to fight oy = competition, 
and so keep the local industries more fully employed, 
thus providing additional a apd ee to the working 
men. The question is naturally asked, What is the dif- 
ference to the railway cOmpany whether the coal they 
carry is for shipment, for patent fuel-making, or any- 
thing else? To them it is coal, and coal only. It is in 
only one class, and is conveyed in train loads in like 
manner for one or the other, and there is certainly not more 
service performed by them on coal for works than on 
coal for shipment and patent fuel-making. A meeting 
called by the Board of Trade to consider this grievance 
has been held in London, at which were present repre- 
sentatives of the Swansea and District Freighters’ Asso- 
ciation and officials of the railway company, but the onl, 
result obtained was that the latter company considered 
the rates low in themselves, and were unable to see their 
way to make any reduction. The matter will now be 
put before the Railway Commissioners. 








Execrric Power AT VANCOUVER. —A tunnel of the Van- 
couver Power Cpapene, through 24 miles of rocky moun- 
tain, to connect es Beautiful and Coquetlam, for the 
generation of electric power, has been completed after 
over two years’ incessant labour and an expenditure of 
64,0007. It is an important step in the devel t of a 
hydro-electric power scheme to generate 30, horse- 
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VERTICAL AND HORIZONTAL PLANING-MACHINE. 
CONSTRUCTED BY MESSRS. THOMAS SHANKS AND CO., ENGINEERS, JOHNSTONE. 


(For Description, see Page 706.) 
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NOTICES OF MEETINGS. 





GroLosists’ Association, Lonpon.—Friday, June 2, at University 
College, Gower-street, W.C., at 8 p.m., when the following rs 
will be read :—‘* Note on a Piece of Mosasaurian Jaw obtained by 
Mr. G. E. Dibley from the Chalk of Cuxton, Kent,” by the Presi- 
—. “«The Chalk Area of North-East Surrey,” by Mr. George W. 

Young. 

Socrety or CuemicaL Inpustry: Lonpon Sercrion.—Monday, 

June 5, at the Chemical Society’s Rooms, Burlington House, Pic- 

illy. The following papers will be read and discussed :—1. 
“ The Manufacture and es of Art Papers,” by Mr. R. W. Sindall. 
2. “* The Influence of Gelatine Sizing on the Strength of Paper,” 
by Mr. Clayton Beadle and Mr. Henry P. Stevens. The meeting 
will commence at 8 p.m. 

Society oF ENGINEERS.—Monday, June 5, at the Royal United 
Service Institution, Whitehall, at 7.30 p.m. A paper will be read, 
entitled “‘The Improvement of London Traffic,” by Mr. Charles 
Scott Meik, M. Inst. C.E., and Mr. Walter Beer, Assoc. M. Inst. 
C.E. 


Roya. Institution or Great Brirais.—Friday, June 9, at 
9p.m. Sir William H. White, K.C.B., LL.D., D.Sc., F.R.S., M. 
Inst. C.E., M.R.L, on ‘‘ Submarine Navigation” Afternoon lec- 
tures next week :—On Tuesday, June 6, at 5 o'clock. The Rev. 
Henry G. Woods, D.D., Master of the Temple, on ‘‘ Velasquez.” 
(Lecture III.) The Impressionist. — On ursday, June 8, at 
5 o'clock. Professor J. A. Fleming, M.A., D.Sc., F.R.S., M.R.L, 
on * Electromagnetic Waves.” (The Tyndall lectures.) (Lecture 
III.)—On Saturday, June 10, at 3 o’clock. Mr. A. Henry Savage 
Landor, M.R.L, on ‘‘ Exploration in the Philippines.” (Lecture 
II.) ‘* Among the Head Hunters of North Luzon.” 
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THE GREAT NAVAL BATTLE. 


Ir has come at last: the great naval battle which 
the world has been expecting from time to time, 
ever since armoured ships and rifled cannon took 
the place of wooden walls and smooth bores. At 
present the details are so meagre that it is impos- 
sible*to form any definite opinion what those 
**lessons,” for which naval strategists have so 
long looked, will be ; indeed, it is possible that the 
lessons will be very few indeed, and for the same 
reason that none were to be deduced from the 
operations between the American and Spanish 
navies of six years or more ago, or the fighting of 
an earlier date between China and Japan. It 
would seem that the suggestion we put forward 
a fortnight since—that Admiral Rojdestvensky 
would drill his officers and their crews into g 
shape during the long cruise to the East—has not 
been fully justified by the event, otherwise the 
Japanese fleet could hardly have gained so complete 
a victory with so little damage received. At the time 
of writing there are many rumours, and speculations 
founded on rumours; but we know very little of 
the way.in which the Japanese gained so decisive a 
victory. It would be premature, therefore, to dis- 
cuss at any length the influence that will be exer- 
cised upon warship construction, and upon the com- 
— of fleets, by the battle in the Straits of 

orea. Wecan only wait for fuller details, being 
quite prepared, however, for a good deal of disap- 
pointment in regard to instruction to be gained, 
on account of the one-sided nature of the contest. 

From the reports of the operations that have 
come to hand it appears that Admiral Togo waited 
for the Russian fleet in the Straits of Korea, the 
position one would naturally have expected him 
to occupy. As soon as the enemy appeared he 
made the attack, and one would judge that 
operations were carried on mostly at long range. 
The object evidently was to inflict as much damage 
as possible during the day with heavy guns, and, 
having destroyed the lighter rapid-tiring guns— 
those of a smaller nature being mounted in slightly 
protected or quite unprotected positions—to com- 
plete the destruction of the hostile ships, after 
darkness had set in, by neans of the torpedo flotilla. 
So far as can be judged, this programme was carried 
out in its main features, although the superiority 
of Japanese gunnery relieved the torpedo craft of a 
part of the programme. 

According to the most recent accounts at the 
time of writing, the Russian loss was eleven vessels 


71g| Sunk and five captured. The former comprised 


Admiral Rojdestvensky’s flag-ship—the Kniaz 
Suvaroff, the Alexander III., and the Borodino— 
three of the largest, most modern and powerful 
vessels of the Russian fleet. They were only 
completed last year, and were of 13,500 tons 
displacement. They were protected by a belt of 
Krupp armour 9 in. thick, the heavy - gun posi- 
tions having 10 in. of Krupp armour. Each had 
four 12-in. guns, and a numerous secondary arma- 
ment, the heaviest pieces in the latter being 
only 6 in. calibre. The other ships sunk were 





the armoured cruisers Dmitri Donskoi and the 
Admiral Nakhimoff, two vessels completed in the 
eighties, and not of great power; the Vladimir 
Monomakh, an armoured cruiser of the eighties, of 
5500 tons; a small cruiser, the name of which is 
uncertain ; the Admiral Oushakoff, a coast-defence 
vessel ; and a converted cruiser. Two destroyers 
were also sunk, as well as two special service vessels. 

According to the account of the correspondent of 
the Daily Telegraph, who witnessed the Pattle, the 
armoured cruiser Nakhimoff, which had a belt of 
compound armour of 10 in. maximum thickness, and 
the converted cruiser, the name of which is uncer- 
tain, were sunk by gun-fire; but this was not until 
between three and five o’clock in the afternoon, 
and.after their upper works had been shattered. 
As the fight seems to have begun early in the morn- 
ing, and as the ‘*‘ bombardment reached its zenith ” 
at 2.10 p.M., it would appear to speak well for the 
resisting power of ships against gun-fire that these 
vessels should have held out as long as they did. 

After the loss of these two vessels the Russian 
fleet, we are told, ‘‘ broke into utter disorder,” 
and the Japanese ‘advanced to closer quarters.” 
We do not gather, however, that further damage 
was done to the Russian ships by gun-fire, until 
darkness set in. After dark the Japanese torpedo 
flotilla was brought forward, the attack, however, 
being continued by the guns of the big ships of 
Admiral Togo’s fleet ; and the fighting was as fierce 
as ever at two o'clock in the morning. At this 
time the main attack of the torpedo flotilla was 
evidently made, and the result appears to have 
been the sinking of seven vessels. Which of the 
Russian fleet were destroyed in this torpedo attack 
is uncertain, the names given by the Daily Tele- 
graph’s correspondent not agreeing with other 
accounts. Evidently, however, the little vessels 
did yeoman service, and the battle of the Straits 
of Korea should put the value of the torpedo 
beyond dispute. 

On the following day, Sunday, May 28, fighting 
was continued, but it was no longer a battle, the 
Russian fleet being evidently quite disorganised. 
Five Russian vessels were captured—the Orel, the 
Nicholai I., the Admiral Apraxine, the Admiral 
Seniavin, and the destroyer Biedony. Of these, 
the first-named is the most important, being a 
sister battleship to the three already named as 
having been sunk. She will doubtless make a 
noble addition to the Japanese Imperial Navy. 
Probably she is a good deal battered, but that 
is of less consequence, as Japan is now undisputed 
mistress of Far Eastern waters. The Nicolai I. is a 
turret vessel, of 9672 tons, with compound armour. 
The Admiral Apraxine and the Admiral Seniavin 
are coast-defence ships. . 

The fate of the other Russian vessels is somewhat 
uncertain at present. The cruiser Almaz, of 3285 
tons and 19 knots, reached Vladivostok, having 
separated herself from the fleet early in the action 
by the Admiral’s orders. A destroyer, Grozny, 
and a torpedo-boat, the Branz, also reached the 
Russian harbour. These ap to be the only 
remains of the Russian naval force that have gained 
the shelter of their own waters. Possibly some 
other vessels may escape, and it is ible one or 
two may get beyond the range of the enemy’s 
ships; but the bulk of the fleet must have either been 
destroyed, taken, or interned in neutral waters. 
The naval power created by Peter the Great has 
ceased, for a time, to be a serious factor in the 
balance of power. 

The cost to the Japanese of this victory, the most 
conclusive since Spain sent the Armada to subdue 
Britain, has been so trifling as to be almost 
beyond belief, seeing that the Russians continued 
some sort of a defence for several hours. The 
damage to the Mikado’s fleet is officially described 
as very slight. Only three torpedo-boats were lost, 
and the total casualties are reported to have been 
under 800. The loss of the Russians in officers and 
men it is impossible to estimate, but the roll must 
be terrible after the long artillery operations, and 
with so many ships sunk. The Japanese, with their 
usual absence of vindictiveness, and correct be- 
haviour at all times, appear to have done everything 

ssible to save life once their opponents were 
somes the possibility of inflicting further damage. 
The capture of the wounded Admiral Rojdest- 
vensky, after he had been rescued from his sinking 
flagship in a destroyer, was one of the dramatic 
incidents of the engagement. His wounds, though 
serious, are said not to be dangerous, and he will 
stand every chance of recovering in the hands of 
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the skilful Japanese surgeons, who seem as effective 
in curing wounds as their soldiers and sailors are 
in inflicting them. 

Although we cannot at present draw any con- 
clusions as to the relative efficiencies of gun and 
torpedo, or the effect upon tactics of armour, speed, 
and other elements of warship design, there is 
one lesson of this battle that stands predominant. 
It is as old as history itself, and has been re- 
peated in almost every: battle that has been fought 
since man began to slay his fellow-man. It is 
that brain, nerve, and sinew decide the fight, 
rather than weapons. It is a doctrine to which we 
all subscribe, but seldom follow. Our talk is great 
of ships and guns, little of practice and use. 

Russia, under her present social conditions, can 
never have a navy fit to cope with that of Japan. 
On one side we hear of leaders quarrelling in the 
very presence of the enemy—of mutinies, disorder, 
and unreadiness; on the other, a people provident, 
brave, and ever ready to sacrifice not only their 
lives—that is common enough—but their dignity, 
or rather vanity, for the protection of a beloved 
country. ~The battles that have been lost through 
the jealousy of commanders is almost beyond belief. 
To judge by the event there seems to have been no 
lack of bravery shown by the defeated side. The 
ships that surrendered were apparently in a hope- 
less plight, and many seem to have fought after any 
expectation of victory was beyond hope. One can- 
not but sympathise with the unfortunate Russian 
Admiral. e was given a task to perform which 
we pow know must have been impossible ; a fact 
which he doubtless recognised from the first. 








LONDON TRAMWAYS. 

Tue extension of the South London tramway 
lines. across the bridges to the Embankment, and 
thence, by the least objectionable route, to the 
North of Laie, is inevitable. No city can afford 
to handicap itself in respect of means of transit or 
communication, and however satisfactory deep—or 
shallow—tunnel railway services may be, there is 
no questioning the fact that surface lines are an 
important adjunct to the business facilities of a 
community. This is apart from any other conside- 
ration, either in respect of the system of traction or 
of ownership and control. No one fails to recog- 
nise that tramways across Westminster Bridge and 
along the Victoria Embankment will detract from 
the amenities of these thoroughfares ; but in the 
present age utilitarianism is more or less triumphant, 
and the fact that Parliament has so long refused 
sanction to the London County Council for this 
development of their tramway system is regarded 
as more indicative of the growing objection to muni- 
cipal trading than of agreement with arguments of 
a more or less esthetic nature. 

A Committee of the House of Commons has 
passed the County Council Bill for this extension, 
and at the same time has insisted on the widening 
of Blackfriars Bridge, and the strengthening, if 
necessary, of the roof of the railway tunnel, over 
which the new line will run, at the Westminster 
end of the Embankment. Blackfriars Bridge is 
already too narrow for the great volume of vehicular 
traffic passing over it, and the addition of tramway 
lines, even although there need not be stoppages 
on the bridge to pick up passengers, must add 
to the congestion, so that it is important that 
the flow of traffic should be facilitated. The 
Metropolitan Railway tunnel, at the other end of 
the Embankment, comes close upon the roadway, 
and it is just possible that the concentrated rolling 
load of heavy electric cars was not taken into 
account in the design of the roof girders. Neither 
of these works, however, will involve any impor- 
tant engineering question, although they will add 
materially to the cost of constructing this loop of 
the tramway system. From the public point of 
view, however, there can be no doubt of the ad- 
vantage of the extension. At present the tramways 
from all the southern suburbs terminate in dead 
ends south of the bridges, and enormous inconveni- 
ence is involved in the arrival and departure of cars 
at terminals, especially at the busy morning and 
evening hours. By continuing the lines over the 
bridges, passengers can leave or join the car on 
the Embankment, so that there will be no stoppage 
near or on the bridges. This in itself will psn a 
assist towards expediting the traffic over the bridges. 

The opposition of the City Corporation to the 
incursion of tramways into the City creates a 
difficulty in reference to the widening of Black- 





friars Bridge, and this point was raised before the 
Committee on Wednesday. The London County 
Council desired that clauses should be inserted in 
the Bill, not so much to settle the question of who 
was to pay for the widening, as to enable them to 
force the City Corporation to agree to all questions 
being arbitrated upon, and finally to enable the 
County Council to proceed with the work after 
a reasonable period, whether or not consent 
was given. The Committee, however, could not 
see their way to this proposition, while frankly 
admitting that they were strongly in favour of 
the extension of the tramways. They indicated 
that it was a matter for mutual agreement, and 
suggested that conferences should be held with a 
view of arriving at a definite arrangement. The 
Committee have therefore adjourned until the 
25th inst., and in the meantime negotiations will 
be carried on. It is obvious from the attitude of 
the Committee that should no arrangement be come 
to, the Committee are not prepared to give the 
County Council power to go on making the tram- 
way. At the same time they expressed the hope 
that such an arrangement would be arrived at, as 
they felt that the tramway was a needed improve- 
ment in traffic facilities. 

A similar difference of opinion between the 
London County Council and the local authorities 
was the cause of the Bill for the electrification of 
the London Southern Tramway line—6 miles in 
length, and running from Vauxhall, through Clap- 
ham and Brixton, to Norwood—being rejected on 
Wednesday by the House of Commons Committee. 
The lease of the company expired, and the County 
Council proposed to take the line over and to 
reconstruct it on the conduit system. But this 
necessitated extensive widening operations, and, 
as in other cases, the County Council required 
the Borough Council to pay one-third of the 
street - widening and improvements, which in 
this case amounted to 40,0001. The Borough 
Council objected, on the plea} that the widen- 
ing was almost entirely required for the tram- 
way, with the consequence that the County Council 
did not give notice to the company of the termina- 
tion of the lease. The company promoted a Bill 
in this session of Parliament to electrify the scheme 
on the overhead system, with a clause to the 
effect that the County Council would have a 
right of purchase in 42 years. The Lambeth 
Borough Council, while supporting the Bill, agreed 
to an alternative arrangement that if the present 
Bill were rejected, they would agree to contribute 
25,1621., instead of 40,000/., for street-widening, 
and the London County Council thereupon accepted 
this contribution and agreed to complete the line 
in three years. When these facts were brought 
before the Committee, they rejected the Bill with- 
out even hearing further evidence ; and it must be 
confessed that the company have been hardly dealt 
with under the circumstences, especially at the 
hands of the Lambeth Borough Council. 

The increased cost of construction of the bridges 
and lines involved in the works prescribed by the 
Committee of the House of Commons will still 
further handicap the London County Council in 
its financial arrangements. Already trouble is 
experienced in this respect. Evidence of this is 
afforded by two reports which were brought before 
the Council at their meeting this week. The High- 
ways Committee propose the immediate construc- 
tion of new tramways, and the reconstruction of 
portions of existing lines, in the south-east districts 
of the Metropolis, extending to 17 miles of single 
track. These include lines from Camberwell Green 
to the junction of Lordship-lane and the Crystal 
Palace (34 route miles), with an extension ultimately 
to the Crystal Palace ; from Lordship-lane to Forest 
Hill; from New Cross-road to Lewisham and 
Rushey Green (2 miles 7 furlongs of route) ; from 
Greenwich to the Blackwall Tunnel (1 route mile) ; 
and a line at Peckham. Considerable street-widen- 
ing and other improvements are required, and 
although only one-third of the cost of widenings 
is chargeable to the tramways account, the capital 
expenditure under this head is 48,9261. The 
track and cars will cost 322,000/., apart from the 
cost of car-sheds and sub-stations. The total 
capital expenditure for the 17 miles of single track 
is estimated at 403,878/., equal to nearly 24,0001. 
per mile of single line, which is a very heavy 
expense, and the Finance Committee, in their 
report on the undertaking, indicate probabilities 
of the traffic failing to meet the interest on this 
capital charge. ey assume that the receipts 








will be 1s. per car-mile and the working expenses 
7d., plus 1d. for renewals. This, in their view, wil! 
mean an annual deficiency, after roviding for 
interest and repayment of debt, of about 13,000). 
and although this may decrease by about 5501. per 
annum as the debt is paid off, the prospect is not at 
all satisfactory. The Finance Committee, like the 
Highways Committee, admit that the Council js 
committed to this expenditure, partly because of 
Parliamentary promises and partly because of cost] y 
street-widenings having already been commenced 
and nearly completed. 

It is also noted that ‘‘when the Council decided 
to undertake these schemes, all of which are exten- 
sions of the Council’s existing electric tramways, it 
was estimated that they would be self-supporting; 
but in the light of experience since gained it has 
been found necessary to revise the estimates, with 
the results shown above.” The Highways Com- 
mittee anticipate a considerable increase of traffic 
on existing lines as a consequence of the opening 
of these extensions, and they also hope that 
the generating cost will be reduced by the in- 
crease in load at the Greenwich station. At the 
same time, the Finance Committee make the 
ominous remark, in connection with the introduc- 
tion of electric traction for the northern system, 
that it will involve a very large addition to the 
capital engaged in tramways, and—to quote from 
the report—‘‘ although this expenditure may not as 
a whole involve any charge upon the rates, yet it is 
necessary that the Council’s borrowings during the 
next few years should be prevented from becoming 
unduly large.” The guardedness of the phrase 
**may not as a whole” is, we think, significant. 

Everyone will agree that the suggestion is only 
prudent, but it is somewhat late in the day for 
such a recommendation to be made, because if 
tramway extensions are necessary—and the Council 
themselves recognise the need—London must suffer 
if they are delayed. The Highways Committee 
themselves point out, in connection with the 17 
miles to which we have already referred, that the 
estimate is that 13,750,000 passengers will travel 
on these lines in the first year; the same might 
easily apply to other desiderated extensions. Should 
Londoners be inconvenienced by inadequate tram- 
way service because financial reasons prevent the 
County Council from giving full license for the 
development of their trading ambition? Had the 
County Council permitted private companies to 
construct lines within the Metropolitan area under 
stringent conditions, if necessary, as to rent for 
way-leave, frequency and punctuality of service, 
reasonable fares, &c., there is no doubt that, as is 
the case in other parts of the country, the travel- 
ling public would have secured adequate means of 
transit, while the ratepayers would have profited 
directly and indirectly without for a single moment 
involving such risk of financial failure as has been 
indicated in several reports of the Finance Com- 
mittee of the London County Council. It is not 
yet too late for the lesson to be learned and 
applied, since all the lines to the north of the city 
are still in the hands of a company well managed 
and capable from every point of view of meeting 
requirements on the conditions we have.indicated. 








ELECTROMAGNETIC WAVES. 

THe ‘‘ Tyndall” lectures at the Royal Insti- 
tution are being delivered this session by Pro- 
fessor J. A. Fleming, F.R.S. The first of these 
lectures was given on Thursday, May 25, when 
the speaker commenced by saying that it was 
an every - day experience that the advance of 
science endowed with fresh interest old experi- 
ments and apparatus long laid aside and neglected. 
Thus the Leyden jar, for long of little but his- 
torical interest, had now become an important 
appliance in practical engineering, and was mounted 
on every ship and liner fitted with apparatus for 
wireless telegraphy. Modern views as to the 
nature of a charge in a condenser were very dif- 
ferent from those previously held, in which 4 
positive charge on the one plate was believed to 
induce a negative charge on the other, the charge 
being stored on the plates themselves. It was now 
known that the charges did not reside on the plates 
at all, but in the dielectric between them. The two 
linings of a charged Leyden jar could, accord- 
ingly, be removed, and if either were brought 
near an electroscope, it would be found non- 
electrified, but on reassembling the jar the latter 
would be found charged as before. The scat 
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of the energy was, therefore, to be sought in 
the glass, and not in the metallic armatures. This 
energy existed in the form of an electric strain 
along certain lines of force. The precise nature of 
this strain was not at present known, but by means 
of a suspended conducting needle its direction at 
any point could be found, just as those of the mag- 
netic lines of force round a magnet could be mapped 
out by means of a small suspended magnet. 

In the case of a condenser consisting of two 
parallel plates the lines of force between the plates 
were straight lines, as represented in Fig. 1, but 


that of the first. There were several methods electric strain was represented by the dotted curve. 
of determining this ratio. In that due to Pro-| When the spark passed, the ends of this began to 
fessor Rutherford, the discharge was passed round | move in, as indicated in Fig. 5, and, shooting past 
a small bundle of steel wires, which, being mag- | each other, the lower wire became positive and the 
netised, deflected the needle of a magnetometer. upper negative, a loop being at the same time 
If the first oscillation of the current took place in | formed in the line of strain (Fig. 6). This loop 
one direction, each successive impulse being weaker | detached itself and passed out through space at the 
than its precedessor, there would remain a balance speed of light. The ends of the original Jine con- 
of magnetic effect in the direction of the first dis- tinuing to move in the same direction as before, the 
charge. As a consequence of this, the mirror of | next step in the action was represented in Fig. 7, 
the magnetometer would show a certain deflection where the conditions of Fig. 4 were practically re- 
after the passage of the spark. If, next, the direc- | versed, with the addition of the complete detached 





there are also curved lines of force round the| tion of the discharge were reversed, a different 
edges of the plates from their backs, as indi-| deflection would be shown ; and it could be proved 
cated in the same figure. When a condenser was ' that the ratio of these two deflections was the same 
discharged through a circuit consisting of a thick|as the ratio of the second oscillation of the spark 
wire, the direction of the spark current oscillated, | to the first. 

so that the strain in the dielectric was, in this; This ratio was dependent on several factors, 
respect, very similar to that in a twisted steel | amongst others on the length of the spark. With 
spring, which, if released, would oscillate in an | 






































loop of strain shown. The ends of the line on the 
conductors next began to move in again towards 
the spark-gap, and, shooting past each other, 
| formed a second loop, as in Fig. 8, and, the action 
continuing, there resulted in Fig. 9 the same con- 
| dition of affairs as in Fig. 4, with the addition of 
|the two complete detached loops of strain there 
represented. The direction of the force at adjacent 
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would be seen that the detached semi-loops moved 


exactly similar way. The fact that the discharge | Fig. 1. —. parts of these loops was, it would be seen, the same, 
of a condenser = oscillatory under the conditions ge / Ha \ \! | so that they repelled each other, and, owing to this 
stated could easily be made evident. Thus if the \} f S| itn ET lsi ved out int ith the veloci 
unidirectional current from an induction coil was ,™ \ { ak | y Y At i/ Som,” \ | light. | The . pitrect whe nt position feats 
passed through a long vacuum tube, it would be, { { rrr 7. 2 liii7---~.\\ 11 | could be calculated, and had been done by Professor 
found that the appearance at the two electrodes was { \ a4 he my, EBA 2 OT !'! | Karl Pearson and Miss Leigh, who had thus been 
different—one being surrounded bya patch ofpurple = \_ “79 ry - c yf \ i / }} H | enabled to prepare a series of diagrams which, if 
light, which was absent at the other. If, on the / a a 1 \ “~---* //| | mounted on a common zoetrope, gave an accurate 
other hand, the discharge from a Leyden jar was! aia + a i | representation of the whole process, 
(8647.4) 
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passed through the tube, both electrodes looked!a long spark the resistance to the current was 
alike. The fact that the discharge was not con- | greater, and hence more of the energy was frittered 
tinuous could also be proved by photographing, on a away in heat at each successive oscillation. This, 
rapidly-moving plate, the image of a slit in a sheet | however, was only one of the ways in which the 
of metal illuminated by the light of the spark. In| energy of the discharge of a condenser might be 
the case of a metallic spring, the periodicity of the | dissipated, though in the case of an ordinary 
oscillations was dependent upon two factors—viz., | Leyden jar, discharging through a thick wire, this 
the modulus of e'asticity of the metal and the /| dissipation by heat was almost solely responsible 
moment of inertia of the spring. Similarly, in the | for the decay of the oscillations. 
case of a condenser discharge, the periodicity was| In sucha jar there were two conducting plates, 
determined by the capacity and the electric inertia | placed parallel to each other at a short distance 
or inductance. _The number of periods per second | apart, so that the lines of strain in the dielectric 
was, in short, given by the equation 'were short. If, however, the plates were placed 
wet 5,000,000 end to = yg ed lines of dielectric strain se the 
= —————— air were long. Such an arrangement was known 
a/ a, — as a Sevtelan oscillator. For * lates a couple 
Uden ies m i ; ‘ | of simple rods placed end to end might be substi- 
re ‘y a Leyden jar with a capacity of 7)5 micro- tuted, the lines of strain being then somewhat as 
‘rad, discharging through a ring of thick wire represented in Fig. 3. When such a condenser was 
about 1 yard in diameter, the frequency would be | discharged, these lines of dielectric strain acted in 
“= half a million oscillations per second. a peculiar way, the ends on the conductor moving 
he rate at which the discharge died away was a inwards towards the spark-gap. This was due to a 
“s pape! s importance ; that it died away gradually | side pressure, since each line repelled its neighbours. 
on o ent from photographs of sparks taken as| When the air at the spark-gap was rendered con- 
“s Py y vty mon In these successive images of ductive by the discharge, the line of stain there 
pean ischarge got fainter and fainter. _If| was destroyed, and the others, being no longer 
. Sia 8 representing the strength of successive | baalanced by the repulsion of this, moved inwards 
~y. . ions were erected in the manner shown in | at the ends, as mrt 3 
his J the ratio of length of each ordinate to| The action was represented in Figs. 4 to 9, where 
2 a cessor was constant, so that if this ratio! one line only has been ma The initial con- 
ent > ns it was easy to calculate at which oscil- | dition of things was shown in Fig. 4, the upper wire 
: e strength would be reduced to, say, ,45| being positive and the other negative. A line of 


off with their feet on the earth. ‘In these diagrams 
only a single line of force was represented, whereas 
in reality they existed all round the radiator, as 
indicated in Fig. 15. 

As these lines of diglectric strain moved off 
through space parallel to themselves, they gave rise 
to lines of magnetic farce at right angles. to both 
themselves and to their direction of motion. Thus 
if the thumb and first and second fingers of the 
right hand were put at right angles to each other, 
then, if the direction of motion were represented by 
the thumb, and that of the electric force by the 
first finger, the direction of the magnetic force 
would be that of the middle finger. 

The motion outward of the lines of dielectric 
strain was accordingly accompanied by circles of 
magnetic force round the radiator which alternated 
in step with the direction of the electric force. 
These circles of magnetic force accompanied the 
lines of electric force through space, the whole 
system constituting what was known as an electro- 
magnetic wave. In physics the term ‘‘wave” was not 
contined to the motion of air or of a water surface, 
but was applied to any phenomenon periodic in both 
time and space. If at any particular point and 
time a certain phenomenon was taking place, then 
in a wave motion by moving on in space a second 
point would be found where the same event was 
occurring, in the same way, at the same time. This 
distance was known as the wave-length. In Fig. 8 
it was distance across two loops, that across one 
being half a wave-length. Light itself was sup- 

4 to consist simply of these loops of electric 





strain, but of molecular proportions. 
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Large waves had important practical applications. 
By means of an apparatus consisting of a radiator 
giving waves of 6 in. or8 in. in length, and confined 
in a zinc box open at one end only, so that the 
radiation could issue in this direction only, Pro- 
fessor Fleming showed that the waves could affect 
a coherer, situated in another box of ebonite, 
some 3 ft. or 4 ft. away. To get this result 
it was necessary, however, that the open end 
of the zinc box should be pointed at the co- 
herer. It was next shown that a metal screen 
and, indeed, all conducting screens were opaque to 
the radiation ; whilst wood, paraftin, and non-con- 
ductors were transparent. A very wet handker- 
chief stopped the radiation, whilst a dry one was 
transparent. The head and the hand, both con- 
taining much water owing to the blood, were also 
opaque. A metal grid placed so that the constituent 
wires were parallel to the spark-gap was opaque, 
but at right angles to this it was transparent. The 
lines of magnetic force moving out into space set 
up currents in the wires of the grid when they 
met them, making each a new radiator, the im- 
pulses from which, however, were exactly opposed 
to the original radiation and neutralised it. In 
order to be effective, it was therefore necessary that 
the wires of the grid should be sufficiently long for 
them tv act as radiators of sufficient power to neutra- 
lise the primary wave as it passed them. Of liquids, 
good conductors were opaque, and in particular 
methylated spirit was opaque or conductive, accord- 
ing to its quality. If watered down till it would 
just burn, as was frequently the case nowadays, it 
was opaque ; but if pure, it was fairly transparent. 
The transparency in each case was dependent on the 
dielectric constant, and this latter on the chemical 
composition. Bodies containing hydroxy! had large 


dielectric constants and were opaque, whilst paraffins 
not containing this body were transparent. 
gave the following comparative figures :— 

ee lame 


He 


Paraffin 
Petrol ... 16 
Ether ... sas re ; : 12 
Distilled water e Y iu 7 
Sea water... ws ee ’ : 0 
aa ie os ; ‘ sey 0 
HNO; ... dae se eee =e ba 0 

Professor Fleming next showed that all the 
bodies which were opaque to the radiation acted 
as good reflectors of it, the ordinary laws of re- 
flection holding true. 

The grid which was opaque when parallel to 
the spark-gap, was a good reflector in the same 
position, and did not reflect when turned through 
a right angle. In fact, this grid acted towards the 
radiation exactly as a plate of tourmaline did to 
polarised light. It thus appeared that the radia- 
tion given by the oscillator was polarised, but a 
non-polarised radiation could be obtained by 
mounting the oscillator in a frame and spinning it 
round rapidly. 

With an ordinary Leyden jar the lines of force 
in the dielectric were very short, and could not well 
escape, so that there was no radation of these 
electromagnetic waves. To obtain these waves it 
was necessary to have long lines of force in the 
dielectric. The apparatus first used by Marconi was 
represented in Fig. 16, and the semi-loops of strain 
detached proceeded, as already stated, with their 
feet on the ground. For this it was necessary that 
the ground should be a good conductor, hence the 
service was better over the sea than over land. 
Over a sandy desert, indeed, there was great difti- 
culty in conducting wireless telegraphy, save for 
short distances. The radiation took place in all 
directions ; and it was necessary, accordingly, to 
produce waves of veey graye energy. As originally 
set up, with the vertical wire constituting one coat- 
ing of the condenser, the effect obtained was 
limited, as, owing to the small capacity of the 
wire, the energy stored was small. The next step 
was represented in Fig. 17, where the vertical wire 
was a secondary to a spark-gap fixed in circuit with 
a condenser and induction coil. Here much greater 
energy was available, since the condenser could be 
made as big as desired. Recently still another 
arrangement had been used, represented by Fig. 18, 
where the radiatory was a tertiary to the first 
spark-gap. The object of this arrangement was to 
render more continuous the oscillations in the 
radiator. In the original system the conditions 
were nearly the same as if one tried to get a musical 
note by twanging a fiddle-string once in every 10 
minutes. In his next lecture, professor Fleming 
said, he proposed to deal further with this point. 





THE MANUFACTURE OF EXPLOSIVES 
AT STOWMARKET. 


On Thursday last, May 25, a number of naval 
and military authorities, both British and foreign, 
as well as some others interested in the manufac- 
ture of explosives, travelled down to Stowmarket 
to inspect the works of the New Explosives Com- 
pany. These works have recently received some 
additions, by means of which the operations of the 
company have been extended. 

On the visitors arriving they were taken first to 
the gun-cotton factory, where the various opera- 
tious carried out in the manufacture of gun- 
cotton were shown to them. These include the 
teasing of the cotton-waste, so that the acid will 
readily enter the material during the process of 
nitration. The material is then dried and cooled, 
after which the cotton is dipped into mixed acid, 
and is then steeped in pits in contact with acid 
for twenty-four hours. The excess of acid is 
extracted from the cotton by means of wringing, 
after which there is a preliminary washing for the 
purpose of removing most of the acid which remains 
in the gun-cotton after the previous processes. 
Centrifugal machines are also used for extracting 
acid and water before the material is sent to the 
boiling vats, where the last traces of impurity are 
removed. 

The essential processes of the manufacture of 
gun-cotton can be carried out by simple appliances, 
and, as was remarked by one eminent scientific 
authority among the visitors, it was somewhat dis- 
quieting to see how easily ill-disposed persons 
could produce large quantities of deadly mate- 
rial. To make large quantities of gun-cotton with 
safety, however, necessitates certain precautions 
not likely to be observed in extemporised or ill- 
regulated factories. 

The next process was that of beating, the gun- 
cotton being thus divided into very fine particles, 
after which it is blended. The apparatus by which 
the gun-cotton pulp is worked in a manner that 
secures the expulsion of air from the mass, in 
order to produce a strong homogeneous block, was 
shown. This part of the plant was illustrated and 
described in our issue of May 9, 1902, when we 
also described and illustrated the powerful hy- 
draulic press by means of which the large charges 
of gun-cotton are moulded into solid blocks of the 
required size and shape for fish torpedoes or shell- 
charges. It is not necessary, therefore, that we 
should enter into details of the construction and 
working of this part of the plant. It will be sufli- 
cient to say that by the various devices introduced 
the gun-cotton charges, even those as large as are 
used in the 18-in. Whitehead torpedo, can be 
safely made in one solid piece, so that there is no 
need to build them up by many separate blocks, 
as was formerly the case. The visitors saw a 
charge put into the press, and the operations for 
compressing begun, but they were, in accordance 
with regulations, obliged to leave the press-house 
before the full power was exerted. It may be 
stated, however, that the arrangements for secur- 
ing safety, which we fully described in our 
former notice, have proved so effectual that no 
accident has occurred since this machinery was 
installed ; in fact, those in charge say that an 
explosion is impossible so long as the plant is 
ey used. 

he company has also introduced a detonating 
compound which does not contain dry gun-cotton 
nor fulminate of mercury. Some shells were ex- 
ploded by means of this detonator, the composition 
of which was not stated. We gathered that it is a 
trade secret. It is said to be capable of detonating 
gun-cotton containing 18 per cent. of water. It has 
a high flash-point, is not very sensitive to shock, and 
can be detonated with a black gunpowder fuse. 

The acid factory, the nitro-glycerine factory, and 
the cordite factory were visited after lunch. It is 
a somewhat difficult task to make arrangements for 
a large party to inspect an establishment for the 
manufacture of explosives, and the visitors had, 
perforce, largely to content themselves with peeps 
through open doorways of the huts in which opera- 
tions were carried on. 

In order to meet the regulations of the Coal- 
Mines Order of October, 1901, the company have 
introduced an explosive for use in fiery mines. It 
is named ‘‘stowite,” and is described in the 
‘*Statutory Rules and Orders,” issued by the 
Home Office, as ‘‘ consisting in every 100 parts by 
weight of the finished explosive of not more than 





61 parts, and not less than 58 parts, of thoroughly 
purified nitro-glycerine, with not more than 5 parts, 
and not less than 4} parts, of nitro-cotton, care- 
fully washed and purified, with not more than 2\) 
parts, and not less than 18 parts, of nitrate of 

tassium, with not more than 7 parts, and not 
ess than 6 parts, of wood-meal, provided that such 
wood-meal shall contain not more than 15 per cent., 
and not less than 5 per cent., by weight of mois- 
ture, with not more than 13 parts, and not less than 
11 parts, of oxalate of ammonium, and with no other 
ingredient, the whole being uniformly incorporated 
and of such a character as not to be liable to 
exudation. . . .” 

The company also manufacture dynamite, geliy- 
nite, gelatine dynamite, blasting gelatine, and other 
well-known blasting explosives. They have lately 
introduced a new mining explosive, which is de- 
scribed as containing no. nitro-glycerine in its 
composition. 

The party returned to town by a special train, 
leaving Stowmarket at 5.5 p.m. 





JAPAN’S MERCANTILE MARINE. 


CONSIDERABLE purchases of steamers for the 
Japanese have recently been made in this country, 
and some speculations have been made as to their 
use and the prospects of the near future. Mr. 
Uchida, the chief of the Shipping Bureau in 
the Department of Agriculture and Commerce in 
Japan, in a lengthy communication to one of the 
Japanese newspapers, discusses the present position 
and the future prospects of the mercantile marine 
of Japan, and his views will be read with interest 
by those of our readers engaged in the shipping 
trade. Taking as a standard the state of affairs 
during the Chino-Japanese War, Mr. Uchida says 
that up to that time the Japanese marine may be 
said to have been in an infant condition, and its 
development had not been rapid. In 1893 the 
country possessed only 167,000 tons of steamers, and 
33,000 tons of sailing vessls, making 200,000 tons 
inall. A large part of these had to be requisitioned 
for military purposes when the war broke out in 
1894, and it resulted that great scarcity of ship- 
ping facilities was felt in the domestic trade. 
Freights rose, and there followed a considerable 
purchase of vessels by the Government and the 
people alike, so that by the end of 1895 the 
steamer fleet had an aggregate tonnage of 331,000. 
Naturally, this abnormal amount proved too large 
for normal requirements. The tonnage offering 
exceeded the goods to be carried in home waters, 
and keen competition arose, with the result that 
many private owners had to sell out. Hitherto 
the services of Japanese vessels had been confined, 
for the most part, to domestic waters, but the 
excess of shipping now created a tendency to go 
further afield, and lines were opeued to North and 
South China as well as to Korea. Here Japanese 
shippers had to meet with some competition from 
the flags of England, Germany, and Norway; but 
on account of the exceptional facilities connected 
with the employment of- Japanese bottoms for 
carrying Japanese exports and imports, the ser- 
vices in Chinese and Korean waters were gradually 
placed on a firm footing. Meanwhile, taught by 
the experience of the war with China, that if the 
country was to have an expanding future, it must 
provide for the development of its mercantile 
marine, the authorities had obtained the Diet’s 
approval of laws for encouraging shipbuilding 
and navigation. These came into operation in 
October, 1896, and led immediately to the 
establishment of services to Europe and America. 
Moreover, as the importance of the Yangtse 
Valley to Japanese trade became obvious, lines 
were opened to Hankow and Ichang vid Shanghai 
—the former in January, 1898, the latter in 
January, 1899—and these were followed by @ 
Soochow-Hanchow service, by lines vid Formosa 
to Amoy, Swatow, and Hong-Kong, and by an 
increase of the sailings, as well as of the ports of 
call, on the North China lines. Other signs 0! 
progress were also manifest. Prior to the enact- 
ment of the law for encouraging shipbuilding, al! 
vessels of any size had been purchased abroad, with 
the exception of one wooden vessel of 1000 tons 
But now a great impetus was given to the building 
industry. Ships of 6000 or 7000 tons were launched 
from Japanese yards, and at the close of 1903 the 
country had 657,000 tons of. steamers and 320,000 
tons of sailing y —a total fleet of 977,000 tons— 
the tonnage of the steam fleet being thus about 
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four times greater than it had been at the time of 
the outbreak of the war with China, nine years 
previously. When the war between Japan and 
Russia. broke out it was evident that even this 
increase was insufficient for the magnitude of the 
struggle with Russia, involving as it did the very 
existence of the country. Ships had to be bought 
and chartered, and special permission had to be 
given for foreign vessels to engage in the coastwise 
trade. During the year 1904 the losses connected 
with the blockading of Port Arthur, and those due to 
other causes, brought about a diminution of 71,000 
tons; but, on the other hand, 27,000 tons of 
steamers were constructed in Japan, and 177,000 
tons were purchased from abroad, making 204,000 
tons in all. Thus the net increase was 133,000 tons, 
and the steamer fleet, which had been some 657,000 
tons at the close of 1903, showed an aggregate 
tonnage of 791,000 tons at the close of 1904. The 
exact figures were as follow :— 


End of 1903. End of 1904. 
Size in Tons. - 


Ships. Tons. Ships. Tons. 











20to 50 303 9,764 349 11,24 

50 ,, 100 199 14,036 | 217 15,286 
100 ;, 300 228 37,926 244 40,821 
300 ,, 500 84 33,175 85 38,045 
500 ,, 1000 77 50,596 88 ; 
1000 ,, 2000 86 126,234 97 141,616 
2000 ;, 3000 66 165,334 77 190,375 
3000 ,, 4000 18 62,978 33 112,528 
4000 ,, 5000 | 5 22,478 11 48,622 
5000 ,, 6000 3 16,438 5 26,755 

Over 6000 19 118,305 18 112,138 
Total .. ..| +1088 657,264 1224 791,058 


Mr. Uchida says that the longer the war con- 
tinues the greater the need of steamers. During 
last year the number of foreign vessels employed 
in the coastwise trade was greatest in April, May, 
and June, the total tonnage of such ships being 
110,000 tons. On the other hand, he remarks, 
there is the problem of how the increased fleet 
will find employment after the war. As to that, 
some people take a pessimistic view, but in 
Mr. Uchida’s opinion the history of the develop- 
ment of the country’s mercantile marine goes to 
show that the situation will be met by develop- 
ments of navigation. There is still much room for 
steamer services in North China waters, as well as 
in those of South China and South America, so 
that he thinks that the outlook is not discourag- 
ing, provided that owners persuade themselves to 
look far afield instead of competing foolishly in the 
domain of the domestic carrying trade only. This 
is a clear intimation that the Japanese intend to 
have their share of the general carrying trade of 
the world, and this fact should be duly noted by 
all concerned. 


THE OPTICAL CONVENTION. 


In no branch of applied science, perhaps, would 
the public so naturally presume a co-operation 
between the scientific and the practical man as in 
optics. But if that most desirable union had 
always existed, the Optical Convention which is 
holding its meetings this week in the Northampton 
Institute, Clerkenwell, E.C., would not be an event 
of such signal importance. Huyghens and Newton, 
Fraunhofer, Fresnel, and Young were their own 
instrument-makers ; in their days marked progress 
was made. In the second half of the past century 
the mathematician and the optician became estranged, 
and the popularisation of photography did not alto- 
gether benefit the science of optics. For some time 
the optician in this country could advance only on 
empirical lines. By the time he recognised that a 
systematic scientific study alone would help him 
further, England had been left behind. In some 
fields she retains the leading position. That she 
may regain and retain that position in general is 
the aim of the Optical Convention. 

The inaugural address to the Optical Convention, 
with which the president of the Convention, Dr. 
R. !'. Glazebrook, F.R.S., director of the National 
Physical Laboratory, opened the proceedings on 
Tuesday evening, May 30, will appeal to all who 
have the interest of optics at heart. We reprint 
the address in another part of this issue. The idea 
of the Convention originated with some members 
of the Optical Society. The British Optical Asso- 
ciation, the Spectacle Makers’ Company, and the 
Provincial Optical Association, and other bodies 
and eminent men have given active help. The 
membership roll comes up to nearly 300. e list 











of vice-presidents and of members of the execu- 
tive committee contains well-known names. Mr. 
E. B. Knobel is the honorary treasurer ; Mr. F. J. 
Selby, M.A., of Teddington, the honorary secre- 
tary; Mr. S. D. Chalmers, M.A., and Mr. W. 
Rosenhain, B.A., assist him as honorary secretaries 
of the Papers and Provincial Sub-Committees ; and 
Dr. R. Mullineux Walmsley, principal of the 
Northampton Institute, acts as chairman of the 
Exhibition and Catalogue Committee. 

The Exhibition, which forms an important fea- 
ture in the Convention, is very well stocked in some 
branches; at any rate, it is a national display ; 
foreign firms are not represented. The Exhibition, 
which was opened to the public on Wednesday last, 
will remain open until to-morrow (Saturday), from 
10 a.m. to 10 p.m. The arrangements include the 
reading and discussion of thirty papers on the 
mornings of these four days, while special demon- 
strations had been arranged for two afternoons, and 
yesterday (Thursday) evening a _— discourse 
on ‘* Polarisation” was given by Professor 8. P. 
Thompson, F.R.S. 

The catalogue of the exhibits, a small quarto 
volume of 276 pages, will have a lasting value. Each 
of the eighteen sections has been compiled by two 
men—a representative of the trade and a scientist— 
working in conjunction. The subdivision into the 
large number of sections was necessary for the scien- 
tific classification. If the names of some exhibitors 
occur in several classes, an alphabetical index of 
exhibitors, an index of instruments, and a complete 
table of contents, make consultation of the catalogue 
very easy. That the numbers of the exhibitors 
run up to 1800 does not matter under the circum- 
stances. The alphabetical order has, moreover, 
been observed throughout the catalogue, which, it 
should be stated, also mentions a certain—not large 
—number of instruments not exhibited, while a few 
late-comers could not be enumerated. Some of the 
classes of instruments—e.g., ophthalmic and medical 
apparatus and appliances, microscopes, binoculars, 
and laboratory apparatus—can hardly be dealt with 
in detail in these columns, but there are, never- 
theless, certain special instruments in these classes 
of which we hope to have something to say later. 
Both spectacles and microscopes are well to the 
front, and concerning the former we must draw 
attention to the splendid historical collection 
of spectacles, eye - glasses, lenses, and frames 
which Mr. M. W. Dunscombe, of Bristol, has 
sent. The enumeration of the 250 numbers of 
this exhibit takes up more than six pages of the 
catalogue. Chinese spectacles are, of course, his- 
torically the first, and the Chinaman may not find 
that the modern pince-nez differs much from the 
pebble folders of his ancestors. As regards meteo- 
rological instruments and thermometers, we may 
refer our readers to the recent Exhibition of the 
Royal Meteorological Society.* 

Although we cannot in the time and space at our 
disposal give a complete account of the Exhibition 
this week, it may be desirable that we should, 
before dealing with the proceedings on Wednesday 
morning last, direct attention to a few of the 
more prominent exhibits, and we may begin our 
brief notice with some of the exhibits in Class I. 
—Tools and Materials. Only two glass-making 
firms are represented. Messrs. Chance Brothers 
and Co. have a fine display of optical glasses. 
A large block of soft crown looks distinctly green, 
but neither the large slab prepared from it, nor 
the broken fragments, appear in the least coloured. 
The absence of decolourising ingredients is guar- 
anteed in all except in a few of the new glasses, 
which Mr. Rosenhain, scientific adviser to the 
firm, has recently prepared. There are an extra 
hard crown, refractive index np (sodium line) 
1.4959, medium dispersion (C — F) 0.0077; a 
medium barium crown, 1.5738 and 0.0099; a 
densest barium crown, and a boro-silicate flint, 
1.5623, 0.1187. Twenty different optical glasses 
are made, and the constants of these specified with 
regard to the hydrogen lines C, F, G', and the 
sodium line D. The extra hard crown mentioned 
is the lightest, specific gravity about 2.9; a flint, 
the densest, specific gravity about 4.5: the np of 
this flint is 1.7129 ; the dispersion (C — F) 0.02384. 
The opal glass (to be silvered) for the speculum discs 
of telescope reflectors is another novelty ; it looks 
like .a porcelain, has a specific gravity of about 2.8, 
and is distinguished by a very low expansion coeffi- 
cient, 4.4 x 10~*, just half that of the formerly used 
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silicate crown ; these opal glasses can be very per- 
fectly annealed, and they do not change when — 
exposed to solar radiation. Microscope cover g 

of hard crown are made by Messrs. Chance (alone 
in England) in three thicknesses, down to 0.05 in. 

Messrs. Chance are also the only lighthouse firm 
in England ; they make not only the glass and the 
lenses, but also the cast-iron plated towers (erected 
in the Red Sea, for instance), the open-work iron 
towers and theincandescentoil-burners. A Welsbach 
mantle is kept incandescent by a flame of vaporised 
oil. The lighthouse shown in the Exhibition gives 
one flash (5 seconds) per revolution ; the lens 
system floats on mercury; the mantle of the incan- 
descence burner is of the standard dimensions, 
55 millimetres (larger burners are made), and yields 
1300 candles, with an oil consumption of 1} pints 
per hour, while a six-wick oil-burner yielded 750 
candles on 4 pints per hour. A large Mangin pro- 
jector lens, 59 in. in diameter, weighing 6 cwt., 
is also on view; it is the biggest ever made. Speci- 
mens of the optical elements, lenses, belts, and 
prisms, and complete optical apparatus are also 
shown. 

Messrs. James Powell and Sons, of the White- 
friars Glass Works, E.C., show thermometer 
glasses of various compositions, illustrating experi- 
ments for reducing the variation of the zero point : 
further, gauge-glasses, spheres of ‘‘ turned” glass 
and cylinders turned on inside and outside, and 
special lead glasses, to serve as shields for working 
with X rays. 

Tools used in the manufacture of lenses, and 
lenses in stages of manufacture, are exhibited by 
several firms—e.g., by Messrs. Aitchison and Co., 
of whom we shall speak hereafter in connection 
with other exhibits. Messrs. Aldis Brothers, of 
Birmingham, show their machine-tools for pro- 
ducing lens mounts—comprising an automatic 
spherical turning tool and a semi-automatic tool— 
by photographs and by specimens of the work. A 
fine example of polished proof planes, 84 in. in 
diameter, showing beautiful interference colours, 
is contained in a dust-tight glass case. The Anglo- 
American Optical Company, of Hatton Garden, 
exemplifies the working of pebbles ; and Messrs. G. 
Culver, Limited, have spherical glass - grinding 
tools, 6 in. in diameter, and larger, flat and curved, 
as well as cylindrical grinding-tools more than a 
foot in length, on view. The rouge, used in addi- 
tion to emery-powder and putty for glass-polishing, 
is the exhibit of Mr. T. H. Crease, of Pimlico. 
The Scientific Instrument Company, of Cambridge, 
show what can be done with quartz fibres. 

In Class Il.—Simple Elements and Instru- 
ments—are included Lord Blythswood’s diffrac- 
tion gratings, ruled on speculum metal ; also some 
exhibits from Messrs. A. Hilger, of Camden 
Town, to which we will here refer, although 
most of their beautiful instruments are to be found 
in other classes. The wave-length spectroscope 
of the constant deviation type, a large model of 
which is exhibited, is calibrated on over 200 
spectrum lines, and reads accurately to within 
0.5 Angstrém unit, from 3888 to 7724, direct in wave- 
length, with the aid of a divided scale, which is 
engraved on a spiral drum, the length of a scale 
division being about 60 in. This drum is turned 
by hand, the screw to which it is attached havin 
75 threads to the inch. The eye-piece is provid 
with a bright pointer for measuring the wave- 
lengths of bright lines on a dark field, There 
are other spectroscopes ; but their universal gonio- 
meter, spectroscope and spectrograph claims the 
chief attention in this field. Ths ‘knstrnmens is 
mounted on a firm stand, the total height, including 
the stand, being 4 ft. ; the diameter of the large 
divided circle is 18 in.; that of the divided circle of 
the prism table, 8 in.; the clear aperture of object 

lasses, 3 in.; focal length of object glasses, 27.5 in. 

e central spindle is of steel, the circle and tele- 
scope fittings are of phosphor bronze. The colli- 
mator rests on an iron pillar. The position of the 
telescope is read by two microscopes, with micro- 
meter eye-pieces, which are ed to be close to 
the eye-piece by means of a reflecting prism system. 


The tubes of the microscopes are double and nickel , 


plated, and the telescope tubes are replaced by 
camera bellows. The camera and the eye-piece are 
mounted on slides, and can be interchanged, this 
being all that is required to convert the instrument 
from a spectrometer or goniometer into a spectro- 
graph or vice versd. The quartz y Brees gor hs are 
also supplied with camera bellows, ini of tubes. 
The échelon diffraction grating which Mr. F, 
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Twyman used for demonstrations, consists of 
twenty-two plates or blocks, each 1 centimetre 
in thickness, placed like bricks in front of one 
another, so that each block recedes by 1 millimetre 
from the one preceding (1 millimetre step). The 
Evershed protuberance spectroscope, exhibited by 
Messrs. Hilger, comprises two compound prisms, 
each of 30 deg. dispersion from lines A to H, a 
rotating mirror actuated by a steel micrometer 
screw, steel screw slit, and drum-head divided into 
100 divisions. The telescope is focussed by a rack 
and pinion, the whole can be turned round the 
sun’s limb, while a curved slit permits of examining 
a large portion of the limb at the time. 

We must now leave the Exhibition for the time, 
and proceed to deal with the first day’s proceed- 
ings of the Convention. Too punctual almost for 
the majority of the members, the discussion of scien- 
tific papers was initiated on Wednesday last, at 
10 a.m., by Mr. Conrad Beck, with a communica- 
tion on 


THE CONSIDERATION OF THE EQUIVALENT PLANES 
or Optical INSTRUMENTS. 


The comprehensive character of this paper fully 
entitled it to the place of honour. In optical in- 
struments, Mr. Beck pointed out, we distinguish 
two pairs of characteristic planes—the principal 
planes and the nodal (Gauss) planes; both have 
properties of their own. When the two media out- 
side the instruments are the same, as is usual, 
these two sets of planes become superimposed to 
a resultant pair of equivalent planes. In com- 
pound instruments it is frequently possible to find 
the focus, but not the focal length, as it is not easy 
to determine the position of the instrument from 
which the focus should be measured. The so-called 
optical centre or mig, swe centre was a term 
incorrectly used by many English writers to 
express such a position, although it was demon- 
strated on the Continent half a century ago 
that there is no position in an optical system 
from which the optical measurements should 
be made, except the two equivalent planes— 
one for incident light measurements, the other 
for the emergent rays. The author then showed, 
with the aid of a diagram provided with a movable 
slide, that although it is impossible to replace a 
combination of lenses by one single lens, the most 
complex instrument can for most purposes be repre- 
sented by a thin lens of a certain focal length, 
which we imagine to be placed first in the first 
equivalent plane to receive the light, and then 
shifted to the second equivalent plane to discharge 
the light. The focus of such a lens is the equiva- 
lent or true focus of the compound instrument. 

The photographic lens, Mr. Beck continued, is 
now always designated by its true equivalent focus, 
but other instruments have not, so far, been investi- 
gated from this point of view, and the author pro- 
ceeded to the examination of different lens combi- 
nations. Starting from two lenses brought close 
to one another, he explained by diagrams how the 
equivalent planes, situated in the first instance 
between the two lenses, move away from one 
another and cross when the two lenses are sepa- 
rated. When the lenses have been separated to 
a distance equal to the combined focal lengths, the 
focus of the system is at infinity. The equivalent 
planes reappear on further separation on the other 
side of the lenses. What we have said so far refers 
directly to convex lenses. But the beauty of the 
argument is that it equally applies to any com- 
binations of positive and negative lenses, as the 
author we He would broadly distinguish two 
classes of instruments-—projection apparatus, com- 
rising the human eye, as well as the photographic 
fom and the lantern objective ; and appliances to 
be used as adjuncts to projection apparatus, such 
as condensers for lanterns and spectacles for the 
eye—apparatus which are useless by themselves. 
How these considerations affect those instruments 
was shown in some de‘ail. The eye, Mr. Beck 
argues, has its lens, iris diaphragm, cap or eye-lid, 
dark chamber and chemical material affected by the 
light, just like the photographic camera and lens. 
The telescope, the telephoto lens, the ordinary 
photographic lens, and the microscope appear, from 
this point of view, simply as combinations whose 
lenses are moved further and further apart. 

Mr. Beck considers it possible that cameras may 
be wanted in order to obtain exceptionally large 
apertures, such that the equivalent planes remain 
inside the camera and much nearer to the photo- 
graphic plate than the lens. He showed, on the 





other hand, how in the microscope the equivalent 
focal length is only a few thousandths of an inch, 
so that the object has practically to be placed on 
the surface of the lens. Little advantage could be 
gained in magnification by placing several lenses 
close to one another ; but that lenses separated by 
larger intervals would give higher power was 
known, but not understood, as early as 1650. 
Instruments so far evolved had been developed 
empirically ; we were now in a position to adapt 
them to special purposes. We might require 
range-finders and gun-sights, which were neither 
of the telescope nor of the microscope type. Mr. 
Beck finally referred to some special cases. The 
spectacles of short-sighted people were, so far as 
= to throw the image back to the retina. 

hether or not magnification (or the opposite) 
resulted at the same time depended upon the posi- 
tion of the nodal planes; in this case we had two 
different media—the air and the vitreous humour 
of the eye—and the equivalent planes would there- 
fore have a separate existence. Similar considera- 
tions would apply to cataract spectacles, astigmatic 
lenses, and the new Toric lenses. 

The importance of these last-mentioned points 
was emphasised during the discussion by Dr. Drys- 
dale ; Mr. Beck had exploded the magnification 
fallacy, and his suggestion ought to be fruitful for 
enabling us to enlarge the field of view in tele- 
scopes. Principal S. P. Thompson referred to 
somewhat similar researches of his own, the results 
of which had recently been taken up by Dr. Drys- 
dale. That optics had been taught so badly in this 
country had partly been the fault of the Science 
and Art Department, which would not admit the 
theory of Gauss, but insisted upon mixing optics 
up with sound and heat. The president, Dr. 
Glazebrook, emphasised with the other speakers 
the importance of treating the theory of optics as 
a whole for all classes of instruments. 


ABERRATION 


Next, a discussion on aberration was introduced 
by two papers, one by Dr. C. V. Drysdale, on 
‘**The Specification and Measurement of Optical 
Aberrations,” and another by Mr. 8S. D. Chal- 
mers, M.A., head of the Department of Tech- 
nical Optics at the Northampton Institute, on 
‘* Aberration.” The first paper deals with the 
whole subject—objective aberration (the want of 
perfection in the image on a photographic screen) ; 
subjective (want of perfection in the eye) ; abso- 
lute and relative aberration ; primary, secondary, 
and higher orders of aberration—too generally to 
permit of abstracting. When we regard only 
the first order, we have: (a) chromatic aberra- 
tion of the image plane ; (b) of the magnification ; 
(c) central spherical aberration; (d) coma; (e) 
radial astigmatism ; (f) curvature of field ; (q) dis- 
tortion; and as all these defects influence one 
another, we get aberrations of the higher order. Dr. 
Drysdale endeavours to arrive at exact definitions 
which would allow us to state numerical values for 
the aberrations. His aberration would be the 
distance of the actual image from the ideal Gauss 
image. He referred to Seidel’s calculation of aber- 
ration and the methods in use of determining it, 
gave definitions of relative aberrations, and spoke 
in favour of Mr. Ryland’s suggestion, made about 
a year ago, to assign marks to optical instruments. 
The meeting seemed to regard this suggestion as a 
little premature. 

Mr. Chalmers’s communication concerns Hart- 
mann’s method. Various beams of light proceed- 
ing from a small circular source are isolated by 
means of a diaphragm with a number of small 
circular apertures ; these beams converge to form 
on the focal plane the image of the source of light, 
but may be intercepted on two planes (photographic 
plates), at equal distances from the focal plane— 
the one inside, the other outside. We can thus 
trace the actual paths of rays from different portions 
of the lens, and their intersection with the focal 
plane ; and Mr. Chalmers finds that this can be 
done with great accuracy. We hope to explain this 
very interesting communication with the aid of a 
few diagrams in our next issue. 

The subject was too large for adequate discussion 
at such a meeting, but several important points 
were raised. Mr. Carson pointed out one of the 
fundamental difficulties in the proposal of assigning 
numerical values to the several aberrations. ery 
few rays would through the actual Gauss point ; 
the brilliancy of the aberration patch and the Gauss 
image need not agree. Dr. S. P. Thompson in- 





quired whether it would be absurd to suggest a 
movable eye-piece. Dr. Burton, of Cambridge, 
replied that swivelling eye-pieces were indeed used, 
even for considerable adjustments, for enlarging 
stellar spectograms. 


Tae Mecuanicat Desicn or INstRUMENTs. 


Mr. Walter Rosenhain, B.A., of Birmingham, de- 
sired to draw the attention cf instrument-makers to 
certain facts or defects, which were perfectly known, 
but disregarded. His ideal prototype of a scientific 
instrument is not the watch, which must besmall and 
neat, but a well-designed and well-made machine tool, 
Lightness and delicacy were, of course, sometimes 
absolutely essential, but refinement and elegance 
of appearance were carried too far. We did not want 
polished brass in our laboratories. Coming to 
special points, he remarked that the balance-beam 
should consist of two equilateral triangles, back to 
back ; but fantastic curved braces were still in 
fashion. The Continental microscope foot did not 
give the instrument sufficient stability. The micro- 
scope tube, whose delicate and accurate motion was to 
be secured by the utmost refinement cf slow-motion 
screws, was placed at the end of a cantilever with 
an overhang of several inches from its support or 
bearing, with the result that the inevitable slight 
play of the bearing was magnified many times by 
the leverage, to say nothing of the strains thrown 
upon the bearing of the fine adjustment. The fine 
adjustment might, he thought, take the form of a 
hollow screw acting concentrically with the micro- 
scope tube. Excessively light spindles, flimsy 
gear wheels, inadequate pulleys, &c., were too 
frequently met with still. The author would rather 
face a large correction than sacrifice the stability 
of the instrument. 

Mr. Rosenhain did not advance these criticisms 
and suggestions in any derogatory spirit. Dr. 
Burton, however, reassured him that he had let the 
instrument maker down rather gently; he had 
expected to hear sharper words. Rigidity was 
certainly of the utmost importance, and though 
they, of course, have every reason to thank Thom- 
son and Tait for emphasising the primary import- 
ance of geometrical design—an expression which 
Dr. Glazebrook accentuated—some mathematicians 
wanted to reduce their contacts to mathematical 
points. 


DIFFRACTION IN OpTIcAL INSTRUMENTS. 


Two papers on ‘‘ Diffraction in Optical Instru- 
ments” were discussed together. Mr. J. W. 
Gordon, M.A., dwelt on the calculation of diffrac- 
tion in an almost purely theoretical paper. One of 
his conclusions is that there is not an abrupt, but a 
gradual change of phase in diffraction rings, a point 
on which Mr. Rheinberg differed, on the ground of 
experiments which Mr. Conradi and he had made. 

fr. Rheinberg himself demonstrated a ‘‘ Simple 
Method of Producing Achromatic Interference 
Bands.” Two Thorp gratings (replica in celluloid 
of diffraction gratings, about which we shall speak 
later on), with about 15,500 lines to the inch, 
are so mounted that they can be made to travel 
backwards and forwards while keeping in perfect 
parallelism. The lines of the gratings are like- 
wise kept absolutely parallel, both the gratings 
resting on micrometer screws. All the rays issue 
parallel to one another, the only difference being 
in their distance from the central ray, and this dis- 
tance is strictly proportional to the wave-length. 
The diffraction bands seen under these circum- 
stances are always colourless, no matter what the 
distance between the two gratings, provided the 
parallelism be maintained. We have the power, 
without disturbing the parallelism of any of the 
rays, to vary the width between the central ray and 
the diffracted ray of any order, and can thus make 
this width the same as if the rays had been diffracted 
by the object. The experiment is made with one of 
Abbe’s demonstration microscopes, and the obser- 


vation is important for Abbe’s theory of the forma- 
tion of the image, which Dr. Glazebrook has recently 
amplified in a communication which he brought 
before the Physical Society. 

(Zo be continued.) 








NOTES. 
THe DEEPENING OF THE FAsSAGE THROUGH 
THE Sounp. : 
Tuat the Drogden, the eastern, or, one might 
say, Danish course through the Sound, between the 
Island of Saltholm and Zeeland, is insufficiently deep, 
is generally admitted, but opinions in the Da ish 
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capital are very much at variance as to whether it 
should be deepened to 24 ft. or 28 ft. Fears are 
expressed that the greater depth would simply re- 
sult in larger ships going past Copenhagen to the 
various Baltic ports, without in any way benefiting 
the traffic or the trade of the Danish capital ; but 
against this argument weighty voices have been 
raised, bringing forward arguments of probably 
greater importance. The expense is in neither case 
such that it would stand in the way—that is, so far 
as the deepening of the course itself is concerned ; 
but many people hold that with 28 ft. depth it 
would be necessary to further fortify Copenhagen, 
inasmuch as big warships would then be able to ap- 
proach the city. Sweden, on the other hand, seems 
quite ready to step in and to deepen the eastern, 
or, as one might call it, the Swedish course, 
Fliterenden, between the Island of Saltholm and 
Sweden, to the requisite depth of 28 ft. A definite 
move is in any case likely to result, and the prob- 
ability is that the western course will be deepened 
to 28 ft. 
ConcreETE Fence-Posts. 


In many districts where timber 1s scarce, and 
its cost consequently high, its use for posts, whether 
for fencing or other similar ._purposes, becomes a 
serious matter; and, under these circumstances, 
it is natural that other materials, cheaper and more 
lasting, should be substituted for it whenever 
possible. One of these materials is concrete, which, 
when properly used, has been successful in many 
localities; and in a paper read by Mr. J. A. 
Mitchell before the Association of Cement-Users 
at Indianopolis, U.S.A., the following interesting 
particulars are given. Both the dry and the wet 
(or slush) mixture may be used in the manufacture 
of the posts, but the neatest and best posts are 
made with the former, although it is the slower 
process. The proportion of cement to sand may be 
1 to 3, 1 to 4, and even 1 to 5, though it is quite 
y0ssible to make the mixture too strong in cement. 

r. Mitchell states that he tried 1 of sand to 
1 of cement, but the result was an entire failure, 
from some cause for which he could not account. 
It is almost impossible to make a good post without 
some form of reinforcement; and although wood has 
been tried, inetal has been found to be the only really 
practicable material to use. It should be galvanised 
and round in shape, for it is said to be very hard 
to get good posts when flat metal is used. Holes 
should not be put through the posts, as a means of 
fastening the fence to them, as the holes weaken 
the posts, and also take too long to make. Hooks 
and staples, and eyes made of wire embedded in 
the posts have been tried ; but the best form of 
fastener is said to be one that fixes the fence and 
post rigidly together. There are various ways of 
doing this, depending on circumstances. For con- 
structing the posts, wooden moulds, being cheap, 
light, and easily made, are the best. They should 
be collapsible, so that the post can be removed 
from them in from 24 to 48 hours after making. 
These moulds, if cared for, will last several years. 
Posts made in the manner above described cost 
from 11 to 124 cents each, the size being that re- 
quired for ordinary railway fencing. This cost 
is based on the assumption that cement costs 1.50 
dol. per barrel, gravel 40 cents per cubic yard, 
metal 2? cents per lb., and labour 1.50 dol. per 
day. Two men can make 175 to 200 posts per 
day. It is stated by Mr. Mitchell that these con- 
crete posts will stand freezing without harm, and 
that hot weather has no injurious effect upon them. 
Mr. Mitchell states that he has been able, by 
making the posts tapered, to effect a very consider- 
able saving in the quantity of concrete used, com- 
pared with the amount required for parallel posts 
of the same length, and of the same size at the 
bottom as the parallel posts. Supposing the posts 
to be 6 in, square, and allowing an area of iron 
reinforcement of one per cent. of the area of the 
cross-section of the post, the area of iron required 
would be 0.36 square inch. If this reinforcement 
were arranged in the form of 12 rods, each ;*; in. 
in diameter, it would represent closely the required 
area, and the rods could be placed four along each 
side : — from the surface of the post of from 
{ in. to 1 in. 


Japan’s Financiat Position. 

_ The ultimate results of a war depend so much on 
‘he financial resources of the combatants that it is 
necessary to look at these resources if we are to 
‘orm any idea of the issue. We are chiefly con- 
cerned with any war from the engineering and 





scientific point of view, and the present contest 
between Japan and Russia has shown the import- 
ance of the applications of science and engineer- 
ing, some of the more important of which we have 
noticed from time to time, especially as utilised 
by the Japanese. They cannot, however, be 
separated from the financial and economic position 
of the country, and it may be useful and interest- 
ing to take a glance at that. The subject has 
received considerable attention in the newspapers 
published in Japan, while the Japanese Govern- 
ment has published very full statistics bearing on it. 
The Japan Chronicle, in an exhaustive article, 
shows that the war has had surprisingly little effect 
on the foreign trade of the country, and makes 
clear from the investigations it has made, and the 
figures it publishes, that there is no ground for the 
pessimistic views which have occasionally been ex- 
pressed regarding the economic and financial posi- 
tion of Japan. The writer believes that it would 
be doing the interests of Japan and of all who 
are connected with the country a serious disservice 
to suggest, in face of the evidence which can easily 
be produced, that her financial stability is shaken 
or her economic position unsound. The steady rise 
in Japanese securities in foreign countries seems 
quite justified by the facts, and is not the result of 
any merely sentimental feeling for the Japanese. 
We cannot, of course, enter into the details of 
these facts, but a few of the more important may 
be glanced at. Taking, first, the question of 
gold currency, the fear has been expressed that 
gold payments might be suspended in a few 
months in consequence of the exodus of gold 
from the country. That happened in the United 
States during the Civil War, but there is no 
evidence to show that it is likely to happen in 
Japan unless the war is continued for a long time. 
The amount of specie available in Japan during last 
year was estimated at 454,730,000 yen, and the 
amouat which left the country, or passed from 
Government control, was 194,786,000 yen, leaving 
a balance of 259,936,000 yen carried forward to 
this year. It is expected that this will be in- 
creased from various sources to 359,271,000 yen. 
It is estimated that during the year there will 
be an efflux of gold through trade transactions 
of 50,000,000 yen, and from various sources 
other than trade, 48,000,000 yen; and that the 
war expenses disbursed in foreign countries 
will be 105,000,000 yen, leaving a balance of 
203,000,000 yen. Should the war be continued 
beyond the present year, the amount to be ex- 
pended in foreign countries will be much smaller 
than that for this year, as much stock has been 
accumulated, and immense stores of war material 
and provisions have fallen into the hands of the 
Japanese. Various hoards of gold are being made 
available, and no doubt, if the necessity arises, 
many others will be promptly offered for the ser- 
vice of the State. The figures at which Japanese 
bonds are quoted abroad, and the eagerness 
shown by foreign investors to subscribe for the 
new domestic loan, proves that Japanese credit 
stands high, and that Japan could with ease 
float additional foreign loans, for which substantial 
security could be offered in the profits of the 
Government railways or in the Government mono- 
polies. The amount of the debt of Japan per head 
is comparatively small, and it is evident from the 
events of the past few months that her resources 
are far larger than foreign nations have believed, 
while her commerce and industry have maintained 
a steady progress, despite the difficulties caused by 
the war. 


Larce DyNAMOS FOR THE TRANSVAAL, 


On Monday last a party of friends visited the 
works of Messrs. Siemens Brothers and Co., Li- 
mited, at Stafford, where they were shown, amongst 
other things, two direct-current generators under 
test, lately completed for the municipal light- 
ing and tramway station at Johannesburg, South 
Africa. These machines, which have been 
built to the specification of Messrs. Mordey and 
Dawbarn, are among the largest direct-current 
machines which have been constructed in this 
country. They are each of about 1350 kilowatts 
capacity, and are of the Siemens 124.2 compound- 
wound 14-pole type, each arranged for direct 
coupling between the two cylinders of, and bolted 
to the flywheel of, one of Messrs. D. Stewart and 
Co.’s 2000 horse-power gas-engines of the Oechel- 
hauser type. The output is as follows :—As shunt 


, machines, 2815 to 2410 amperes, 480 to 460 volts, 


at 100 revolutions per minute ; as compound ma- 
chines, up to 2250 amperes, 500 to 600 volts, at 103 
to 100 revolutions per minute. The armature is 
10 ft. 4in. in diameter. The armature coils are care- 
fully insulated and inserted in the core slots under 
a special system, whereby high insulation and non- 
hygroscopic qualties are insured, whilst the mate- 
rial used for insulation is specially tested under 
high voltage. These machines form part of an order 
including generators having an aggregate of 13,000 
horse-power, and consisting of three direct-current 
machines, each of 1350 kilowatts ; two direct-current 
machines, each of 675 kilowatts ; two alternators 
(two-phase), each of 1350 kilowatts ; one alternator 
(two-phase), of 675 kilowatts. The Hopkinson test 
of these machines came out quite satisfactorily. 
The full-load efficiency came out well above the 
guarantee, whilst the temperature on every part of 
the machine was low. At all voltages the commu- 
tation, with fixed brushes, was entirely satis- 
factory, the sparking being almost nil. Messrs. 
Siemens Brothers have now got their works 
at Stafford into complete order. They are very 
favourably situated, having a siding from the 
London and North-Western Railway, and being 
near the coal and iron-fields of the Midlands. The 
site of the works covers an area of 50 acres of 
ground, and a further area is availiable for exten- 
sions. The erecting-shop and the machine-shops 
are parallel to one another, the latter measuring 
284 ft. by 275 ft., and having eight bays. The 
erecting and testing - shops measure 478 ft. by 
115 ft. The power-house comprises two Siemens 
Willans sets of 250 kilowatts each, and two Stir- 
ling boilers, each evaporating 17,500 lb. of water 
per hour. In addition there are separate buildings 
for offices, for foundry, for forge, and for pattern- 
making and wood-working. Further, there is a 
workmen’s colony of seventy-two houses built by 
the firm on the estate. The whole forms a 
great modern establishment laid out in the light 
of the most recent experience, and designed to 
undertake the construction of electric generators 
and motors up to the largest size. Several depart- 
ments are occupied in the construction of motors 
of moderate dimensions, such as are used for driving 
cranes and machine tools, and in these standardisa- 
tion is carried out to the fullest possible extent in 
order to attain both economy of construction and 
rapidity of output. Up to a size of 50 horse- 
power, motors to fulfil any ordinary conditions 
as to revolution and voltage can be turned out 
under three weeks, even although the winding 
has to be specially designed. Beyond this size it 
is, of course, difficult to stock patterns and arma- 
turecores. A specially interesting pair of machines 
seen last Monday was a pair of generators con- 
structed for the Manchester Corporation and de- 
signed to be driven by steam turbines. They were 
running at 1500 revolutions per minute, and as 
they gave an output of 650 kilowatts each, they 
made an imposing display. Each machine has 
four commutating poles, the immense speed of 
revolution being rendered possible by these auxi- 
liary poles. The commutators were held against 
the centrifugal force at each end and at two inter- 
mediate places by great steel hoops shrunk over 
bands of mica fixed over the copper segments. 
There were many machines of various sizes in 
course of manufacture and under test, showing the 
infinite variety of sizes and types which the elec- 
trical engineer has to deal with, and the immense 
stores of data he needs to have at command to 
enable him to meet the requirements of his cus- 
tomers with certainty, and without the necessity 
for experimenting. 








Ruopes’s Steamsuie Guipe.—This annual, edited by 
Mr. Thomas Rhodes, and published at 2s., by Messrs. 
George Philip and Son, Limited, 32, Fleet-street, E.C., 
has a unique position, and since its first publication, now 
some years ago, has steadily advanced in popular favour ; 
and that deservedly so, for it contains information not to 
be found in any other publication. There are given 
interesting details of the various passenger lines travers- 
ing the great commercial sea routes of the world, with 
a series of charts showing routes and distances, an alpha- 
betical list, giving dimensions, &c., of the pa pas- 
senger steamers and other interesting articles. This year 
there has been added special articles on s and com- 
fort in ships, on Dover as a port of call for large lin 
and brief notes as to what may be seen on a tour roun 
the world. Facts given about routes and the best seasons 
for visiting various parts, and as to booking, baggage, and 
quarantine, will be very helpful to the increasing number 
who prefer now to take their holiday on board the com- 
fortable floating hotels which daily leave the ports of 





Britain. 
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THE WIDNES AND RUNCORN TRANS- 
PORTER BRIDGE. 

THE new transporter bridge across the Mersey, 
joining Widnes on the Cheshire bank to Runcorn on 
the Lancashire bank, was formally opened for traffic 
on Monday last by Sir John Brunner, Bart., M.P., 
the chairman of the company who undertook its con- 
struction. About 300 guests, among whom were 
many prominent in the political and industrial affairs 
of the district, had been invited, and, after having 
been received at the Widnes Town Hall by the Mayor, 
Alderman Quinn, they went in procession to the Widnes 
approaches of the bridge. There, after a short intro- 
ductory speech by Sir Henry Seton-Karr, M.P., the 
deputy chairman of the bridge company, Sir John 
Brunner declared the bridge open. Whe party then 
took their places on the transporter and were con- 
veyed across to the Runcorn side, where they were 
entertained to luncheon at the drill hall, on the invi- 
tation of Sir John Brunner. The opening of the 
bridge is, of course, of immense importance to the 
two towns it connects ; in both of them the open- 
ing day was observed as a public holiday, and the 
main streets were lavishly decorated with bunting. 

{In our issue of April 7, page 449 ante, we repro- 
duced photographs showing the general appearance of 
the bridge, and at the same time gave the leading 
particulars concerning it. It is of the stiffened sus- 
pension type, having a clear span of 1000 ft., the two 
main girders being 82 ft. clear above high-water level, 
and carrying a travelling platform suspended by wire 
ropes from a trolley running on rails along the bottom 
booms of the girders. The platform meets the banks 
at the level of the approaches to the bridge, so that 
vehicles may run directly on to it. Four two-horsed 
wagons can be carried at one trip, in addition to 300 
foot ngers, a comfortable electric-lighted shelter 
being provided for the latter in bad weather. A com- 
plete trip in each direction will take about 2} minutes, 
although on the opening day it was thought wiser to 
go rather more slowly than this on account of the 
newness of the machinery. So smoothly does the 
transporter move that not the slightest oscillation, 
either horizontal or vertical, is perceptible; and, 
indeed, it would be difficult for a passenger to know 
that he was in motion at all without looking at sur- 
rounding objects. 

The trolley, spanning the main girders, runs on 
thirty-two wheels, sixteen on each rail, and is driven 
by two 35-brake-horse-power Mather and Platt motors, 
mounted centrally, the armature shafts being ex- 
tended on each side and connected to the drivin 
wheels by cut-spur gear. The motors are cnmet 
to the weather, and hence are of the totally-enclosed 
type, and each armature-shaft carries a wheel and 
band-brake operated from the driver’s cabin. This 
cabin is placed on the top of the light lattice-work 
arches wideh span the transporter platform, and allows 
the driver an uninterrupted view of the river in all 
directions, which is very necessary, as the Bridge 
Company is liable to a very heavy penalty for causing 
obstruction either to the ship canal or river traffic by 
the e of the transporter. Besides the brake- 
gear the cabin also contains a controller of the tram- 
way type, an ammeter, an automatic cut-out, and a 
set of resistances, the method of controlling the motors 
being exactly similar to that used in the case of a 
tramcar. The two motors take current at 500 volts 
from a live rail fixed beneath the cross-bracing between 
the main girders, and a similar rail provides an insu- 
lated return. 

As no supply of electricity for working the bridge 
could be obtained on either side of the river, it was 
necessary to put down a special power-house, space 
for which was found within the of one of the 
bridge-towers on the Widnes side. The generating 
lant consists of a pair of 75-brake-horse-power 

rossley gas-engines, each direct coupled to a 48-kilo- 
watt Mather and Platt multipolar dynamo, with an 

output of 90 amperes at 525 volts when running at 
210 révolutions per minute. The engines have cy- 
linders 16 in. in diameter by 21 in. stroke, and take 
as from the Widnes town supply. One engine alone 
is ample to work the transporter, the duplicate plant 
being only provided for a stand-by in case of a break- 
down. As the price of gas is no more than Is. per 
1000 ft., it will be seen that the running costs are very 
low, and it is estimated that the power for each trip 
of the transporter is supplied for 1d. In parallel 
with the machines is a booster and battery of 245 
chloride cells, the latter having a capacity of 90 am- 
peres for an hour. The booster is of the reversible 
type, and assists the engine when charging and the 
battery when discharging, so that no end cells are 
required. The switch-gear is arranged on a three- 


nel board in the corner of the engine-room, the 
Pottery occupies the floor above, and above this, again, 
is a large tank containing cooling water for the gas- 
engines. 
e entire power-plant has been supplied and 
erected by Messrs. Mather and Platt, of the Salford 
Iron Wor 


» Manchester, who have had considerable 
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experience of the electrical operation of bridges, 
having previously equipped two swing-bridges over 
the Weaver, the rolling bascule bridge at Barking, 
&c., with electrical power. Messrs. Mather and 
Platt also supplied and erected the whole of the 
electric-lighting apparatus for the Widnes Bridge. 
This included the installation of five arc-lamps in 
each of the large lanterns at the summits of the four 
towers, incandescent lamps in standards to light the 
two approaches, the lighting of the car itself, as well 
as the offices, &c., on the landing-stages. As we 
stated in our former notice of the bridge, the con- 
tractors for the structure were the Arrol Bridge and 
Roof Company, of Glasgow, and the engineers, 
Messrs. John J. Webster, of Westminster, and John 
T. Wood, of Liverpool, MM. Inst. C.E. 





Moror Cars.—The result of the trials in the Isle of 
Man to determine which three cars will represent Britain 
in the forthcoming race for the Gordon-Bennett Cup, is 
that two Wolseley cars and a Napiercar have been selected. 





The report is issued of the Trial Committee of the Scottish 
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Automobile Club on the recent four days’ “reliability” 
trial for touring cars. The trial route consisted of 595} 
miles, the bulk of which comprised Highland and moun- 
tainous roads, and the committee believe that it has 
formed the most severe trial yet held. Hill-climbing tests 
took place on Cairnwell-hill, near the Spittal of Glenshee, 
over a distance of 3678 ft., having an average gradient of 
1 in 8.9, comprising portions of 1 in 6 and 1 in 6.5, and on 
Loch-Na-Craigs-hill, Aberfeldy, over a distance of three 
miles, 1452 ft., having an ave’ gradient of 1 in 17, 
varying from 1 in 10 to 1 in 50. The trial route also com- 
prised hills of ter length and steeper gradients than 
those on which the time tests were made. The gold 
medal for vehicles having one cylinder was won by 4 
6-horse-power light Wolseley. The gold medal for 
vehicles having two cylinders was won by a 16-horse- 
power Albion. The gold medal for vehicles having three 
or more cylinders was won by a 20 to 25 horse-power 
Ariel. In consideration of the meritorious performance 
of the 24 to 32 horse-power Mors, the committee have 
awarded it a silver medal. The Glasgow Cup for tlie 
vehicle showing the lowest proportionate petrol consum)- 
tion over the whole trial was won by a 12 horse-power 
Arrol Johnston. 
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42-IN. PELTON 
CONSTRUCTED BY MR. PERCY 
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WATER-WHEEL. 
PITMAN, ENGINEER, LEDBURY. 




















| Ma i Vil dla 
St | Yi Kate oi 
‘| 7mm } RS A 
, a + VW VR? v * a 
{ .o 
, 
bs of key 

















Fie. 3. 


UntiL quite recently the use of the Pelton wheel 
was practically confined to the western division of 
the United States. A few years ago, however, Mr. 
Percy Pitman, now of Bosbury, near Ledbury, took 
up the manufacture of this type of water motor, 
building in the first instance wheels of only a very 
small size. The dimensions of those built by him 
have, however, steadily increased, and on this page 
we show a wheel of 42 in. extreme diameter, which 
develops 25 brake horse-power when using a single 
nozzle, and runs at the very moderate speed of 558 
revolutions per minute, the head of water being 625 
and the quantity per minuté 25 cubic feet. The maker 
guarantees an efficiency’ of 85. per cent. The wheel 
is driven by a single nozzle, but ‘‘ spares” are pro- 
vided measuring respectively g in., 4.in., 8 in., }} in., 
j in., and Z in. in the bore at the tip. By ringing the 
changes on these the water consumption can be very 
nicely adjusted to the load. The wheel centre is a 
pressed mild-steel plate, bored and turned after being 
fitted on its shaft. The buckets are also all 
accurately adjusted to the same weight before being 
bolted into place, so as to make certain that the 
wheel shall be dynamically balanced when running. 
Turned bolts fitting into reamed holes are used 
to fix the buckets, and the latter are milled out 
so as to fit the rim of the wheel. As shown in 
our illustrations, Figs. 1 and 2, the wheel is fitted 
with a pulley for belt-driving, and is mounted on 
masonry foundations. Actually, however, it is also to 
be used for the direct driving of a dynamo which will 
be coupled to the other end of the shaft ; and as it is 
to go abroad, the foundations and casing, if used, will 
be supplied by the purchasers at the point of delivery. 
The shaft is a steel forging, turned and polished, 
whilst the plummer-blocks on which it runs have 
machined sole-plates. The brasses are 3 diameters 
long, and are arranged for ring lubrication. The 
siuice-valve has gun-metal valve and seat faces, and 


the screw is of phosphor-bronze. The wheel nozzle 
and valve are well illustrated in Fig. 3, which has 
been reproduced from a photograph taken before ship- 
ment. 








INDUSTRIAL NOTES. 


Tue Tenth Abstract of Labour Statistics of the 
United Kingdom, 1902 to 1904, issued by the Labour 
Department of the Board of Trade, shows the wonder- 
ful progress that has been made of late years in col- 
lecting and arranging statistics relating to labour. 
There was a time, not twenty years ago yet, when we 
had to depend upon the publications of the American 
Bureaux of Labour for niost of our facts outside the 
United Kingdom, and for all comparative statistics of 
labour. The Federal Government of the United States 
also sent out special commissioners to study and report 
upon the industrial conditions in the United Kingdom 
and on the Continent of Europe. We were yin 
this respect. But from 1886, when the first step was 
taken towards the establishment of a labour depart- 
ment, we have quietly plodded on, and now we do not 
lag far behind the United States of America. The 

resent volume is in advance of all previous ones in 

ulness and extent, for all phases of industrial life, 
thrift as well as labour, are here represented. This 
is as it ought to be. The conflicts of capital and 
labour ought, “of course, to have full recognition in 
such reports. But labour is not always in strife. Her 





ful struggles towards better conditions and a 
| higher level of fivin need recognition also ; the record 
will also tend towards progress. Improvement is going 
| on in various ways, and to test the extent of our slow 
| advancement it is necessary that we should see all 
sides of the problems and aspirations of industrial life. 
The figures recorded in this report enable us to see 
what has been done, after more than a century of effort, 
in provision for sickness, death, and other contin- 


gencies, as well as in various developments from the 
parent root—friendly societies. 

The first series of tables represent fluctuations in 
employment. Necessarily the figures are restricted 
to members of trade unions as the only reliable 
returns on the subject; and even these are in 
restricted to such trades as provide out-of-work 
benefit. In these elaborate tables the proportions of 
unemployed are given in percentages of the total 
membership from 1888 to 1904 inclusive, month b 

month in each year, and then the yearly mean in eac 

case. The first table gives the figures ie all unions, 
and then for groups of trades. The lowest mean in 
the périod for all trades was in 1889 and 1890, when 
the percentages of unemployed were 2.1 per cent. in 
each year ; the highest was in 1893, when the propor- 
tion rose to 7.5 per cent. In 1894 the next hig est 
was reached—6.9 per cent., and last year 6.5 per cent. 
In the classified groupe the proportion of unem- 
ployed in the building trades reached 7.6 per cent. ; 
the next highest was 5.5 per cent., in 1888. In the 
engineering, metal, at ———s trades the 
highest percentages were in 1893—11.4 per cent., and 
in 1894—11.2 per cent. ; in 1895 the proportion fell 
to 8.2 per cent., and rose to 8.4 per cent. in 1904. 
In other years the proportions ranged from 2.2 to 7.7 
per cent. The fluctuations in the printing and book- 
binding trades were from 2.2 per cent. in 1890 to 
5.7 per cent. in 1894; the next highest was 4.7 per 
cent., in 1904. The figures generally bear out the 
statement of the high percentage in 1904, and also in 
the chief groups. 

The next series of tables deal with coal-mines and 
other mines, except ironstone-mines, the numbers 
—— in each of the chief coal-producing districts, 
and those employed in and about mines. The number 
of days worked is also given from 1895 to 1904, inclu- 
sive, in the United Kingdom and in all the chief 
districts. The time worked generally in the United 
Kingdom ranged from 4.74 days per week in 1895 to 
5.47 days in 1900. The fluctuations were not great, 
but they varied in different localities. Generally the 
mining industry was fairly active during the whole 
period, the time put in on the average being fairly 
good, except in South Wales in 1898, when a dispute 
was in progress for some months. 

The fluctuations in employment in ironstone-mining 
were almost inappreciable. The time worked durin 
the last nine years varied from 5.58 days per wee 
to 5.77 days ; only in two years did the time fall below 
5.72 days. The regularity was remarkable in all 
districts. The number of Boot in blast varied in 
the last 17 years from 324 in 1894 to 445 in 1889. 
But the average output per furnace increased from 
18,534 tons in 1892 to 25,584 tons in 1904, so that 
the number of furnaces is not the real test of prosperity. 
The total number of men employed at iron and steel 
works varied a good deal in the last six years—from 
75,420 in 1900 to 70,481 in 1898, and 71,022 in 1903; but 
the average shifts worked varied only slightly. The 
tin-plate industry improved greatly in the last nine 
years—from 318 mills at work in 1896 to 387 in 1902, 
and 374 in 1904. There was a great falling off in the 
average number of men employed in London dock 
and wharf labour. The mean number employed in 
1897 was 15,384; last year, 12,988. In 1901 the 
average rose to 16,454. Numerous details are given 
of the working of labour bureaux, but the figures are 
too varied to’ be here summarised. 

A series of tables are given as to the extent of pro- 
duction in the coal, iron ore, pig iron, steel ingots, 
and puddled bars, in tons; also the net tonnage of 
vessels built and launched—merchant vessels and 
foreign warships, and of the tonnage displacement of 
vessels for the Royal Navy. The principal corn crops 
are also given and summarised. The tables as to 
changes in the rates of wages show a decline general] 
in the last three years, in all the groups mentioned. 
There was a decrease in the hours of labour of 
1,024,868 in 1902, but of 22,237 only in 1904. Fluctua- 
tions in prices are ae as to coal, pig iron, manu- 
factured iron, British wheat per quarter, and in the 

rice of the 4-lb. loaf. Full details are given of 
abour disputes, numbers affected, duration of the 
disputes, and how they ended ; of industrial accidents; 
labour and other workmen’s organisations; British 
and Irish emigration and immigration. On all these 
subjects the report is full of interest for all who care 
for social economics, or are in any way associated 
with British industry. 

The thrift side 4 industrial life has not previously 
been so fully set forth in a single volume as in the 
present case. There is a very full description of co- 
eres effort, both in distribution and production, 
also of profit-sharing concerns. In these reports we 
can see how thrift and industry are combined. The 
savings of working people are utilised for the mutual 
advantage of those who combine. It is in the distri- 
butive section that most progress has been made, but 
the productive side is advancing by rapid strides. 
Building societies and loan societies are also dealt 
with ; the former are notable for the acquisition of 





dwelling-houses by the artisan and small trader—per- 





718 





ENGINEERING. 


[JuNE 2, 1905. 








haps more to the latter’s advantage than to the work- 
man’s. The friendly society was the parent of all these 
associations for thrift. It is still far ahead of all 
others, and it is growing. The table covers five years. 
There was a slight decrease in the number of ordinary 
friendly societies registered, but a large increase in 
membership. The decrease in societies may ac- 
counted for by affiliation in some cases, dissolution 
in others. The accumulated funds increased from 
29,934,850/. in 1897 to 36,446,554/. at the date of the 
latest returns. Collecting societies similarly prospered 
—two new societies—43 to 45 ; but the membership in- 
creased from 5,288,853 to 7,007,397, and the funds 
from 4,;492,307/. to 6,551,287/., in the five years. 
Special societies also increased in the same period. 
Tables are given of the chief orders and larger societies. 
The aggregate number of societies making returns 
was 29,141; the total membership was 13,344,494 ; the 
aggregate funds, 44,848,575/. With these figures 
tolere us, we cannot rightfully accuse the masses of 
want of thrift. That a large proportion are thriftless 
is certain, but with nearly 134 millions of members in 
those societies alone, the population, as a whole, is 
wel] represented. This is exclusive of trade unions, 
provident societies, building societies, and other forms 
of local and general associations. 

The Ancient Order of Foresters may be taken as an 
example of a orders of friendly societies. In 
the summarised report of this body for the year 
1904 it is shown that the aggregate membership 
was, on December 31 last, 923,662, including females 
—widows contributing for funeral allowance—and 
junior members. The total increase in the year 
was 1702; after allowing for deaths—7760—there was 
a net decrease of 6058—mostly adult males. But the 
total number of new members admitted was 32,434. 
The funds ate particularised under five heads, the aggre- 
gate balance being 8,030,188/.; the increase in the year 
was 263,602/. The increase in 1903 was 329,142/.; in 
1902 it was 264,611/. The sick pay to members in 
the United Kingdom in 1904 was equal to 9,481,214 
days’ sickness, or an average of 14.25 days i member. 
This shows an increase of 0.85 day over the previous 
year—1903. The total number of recipients was 
184,387 ; the average allowance to those was equal to 
51.42 days’ pay. The deaths of adult members were 
9093 ; exclusions through non-payment of contribu- 
tions were 28,532. This is the saddest part of the 
record; but, after all, the exclusions leave a dimi- 
nished liability behind. The yearly income of this 
order amounted, in 1903, to 1,357,777/., exclusive of 
foreign branches; the benefits paid amounted to 
838,213/. One of the chief complaints of these great 
affiliated orders is that the interest allowed on their 
balances is too small; they are compelled to invest 
with the National Debt Commissioners, the interest 
being only about 24 per cent. per annum. If they 
could get a regular 3 to 34 per cent., there would be 
no complaint of insolvency. 





The report of the Associated Blacksmiths’ Society 
is disappointing as regards the state of trade. There 
is, it is said, a large volume of work on hand, but 
there is no pressure for its completion ; hence trade 
continues in a languid condition. There was a reduc- 
tion in the number on unemployed benefit, representing 
a cash saving on the month of 55/. 3s. 8d. The returns 
from branches describe trade as bad only in two places 
—Crangemouth and Whitehaven ; in a fee places it is 
reported to be good, fair, steady, or moderate. The 
largest number of men out of work was in Belfast, 
where trade is, however, said to be improving. That the 
outlook is better is shown by the fact that the Dundee 
employers have made an amended offer, which the men 
accepted ; the dispute is therefore at an end. At Bo’ness 
also an advance has been given. The secretary of the 
Tees and Hartlepool Master Shipbuilders’ Association 
wrote to the secretary of the Smiths’ Society to know 
if he would send some good smiths—they were ‘‘not to 
be employed on fires previously occupied by members of 
the Amalgamated Society of Engineers.” The council 
replied that they regretted to have to refuse, but under 
the circumstances they were unable to supply any men 
to take the places of men on strike. The increase in 
the number on idle benefit was, perhaps, mainly due 
to the dispute on the North-East t. Even if the 
members are not personally engaged, they indirectly 
suffer. The society, in conjunction with the Engineer- 
ing and Shipping Trades Federation, is opposing the 
bonus system ; a meeting of 2000 men a resolu- 
tion against it. The society supports the pro 1 for 
weekly pemente of wages on the Clyde. hether 
this will end in a dispute and stoppage of work is 
not quite certain; but the men seem determined to 
effect the change. The employers lay the blame on the 
men for its withdrawal some time ago. 





The employment of Chinese labour in South African 
mines continues to attract attention in the House of 
Cowmons and at meetings outside of it. Generally, 
it may be said, that the question here has into 


the political stage, for the “‘ ins” support it, while the 





‘** outs” oppose it. The dispute sometimes seems to| 
narrow itself to the question as to the proportion of | 
white men employed to Chinese and native labour. 
On this point the authorised figures show a vast pre- 
ponderance of coloured to white labour. The general 
public who take an interest in the subject view it from 
quite another standpoint—some from the higher moral 
view of a return to a system of slavery ; others fear 
the racial difficulty and its dangers ; others, again, the 
displacement of the white man in South Africa. That 
there are social and political dangers as well as indus- 
trial problems involved have been made manifest. 
Every now and then there are reports of outrages and 
riots, and of severe punishments as a result. It is 
not always easy to get at the real facts, for it would 
seem that there is a conspiracy of silence on the sub- 
ject. The Kaffir and the Yellowman do not agree, 
that is certain. The white man loves neither as a com- 
titor in the field of labour. Mr. Thomas Brassey, 
ather of Lord Brassey, found out that cheap labour is 
not the most economical—does not pay the best in the 
end. It may be so in this case. 


The situation in Russia is very serious, even 
desperate. To what extent the political dominates 
or influences the industrial it is difficult to say. 
The position is very complicated, but it is notorious 
that most of the riots, and the subsequent cruel sup- 
pressions, have arisen in connection with labour 
troubles and strikes. Of course, these may have been 
maser by political agents ; they have certainly 

een augmented, if not instigated, by the more 
violent advocates of political changes in Russia. Cau 
we wonder, indeed, if the workmen have seized the 
abate opportunity for urging their claims? They 

ave been denied the rights of combination; they 
have been under cruel martial law, if not in proclaimed 
fashion, certainly in its methods and results. The 
cessation from work naturally intensifies the privation 
and misery of the workpeople ; but when desperate 
they forget this ; an added drop to the cup is regarded 
as of no account. Meanwhile the Czar is practically a 
prisoner within his own palace, and he scarcely knows 
what is really done in his name. The one idea of the 
infuriated populace is vengeance, and this passion is 
pursued with angry but unflinching patience. The 
strikes and troubles are not confined to localities, they 
are general ; but, of course, we hear more about them 
when they arise in great industrial centres, like St. 
Petersburg, Moscow, Warsaw, Lodz, Baku, and other 
large towns. 





The position of the iron and stcel trades in the 
Midlands indicates very little change. There was a 
ood attendance at last week’s market, but the actual 
usiness done was not very large. There appears to 
be considerable reluctance to part with orders, though 
it is believed that there is a good deal of work which 
under favourable conditions could be given out. In! 
the best finished iron sections there is more than an | 
average amount of work doing, chiefly in respect of 
railway rolling stock and constructional material. 
Quotations are steady for best brands. Common iron 
is only in moderate request, but galvanised sheets are 
in active request, and prices continue to go up. There 
has also been activity in the steel trade, prices being 
steady, and competition not strong. 





There was a small attendance on ‘Change at Man- 
chester last week, and little was done as regards iron 
and steel. There was indeed a marked absence of 
prominent buyers and sellers. And yet there was a 
steadier feeling, and a better tone. Finished iron was 
reported to be steady, but with no strong tendency to 
increased activity. Steel was quiet, but a steady 
demand was reported generally. 








A statement of the production and prices of manu- | 
factured iron, and their bearing upon the wages | 
of ironworkers in the North of England, by Mr. | 
Waterhouse, was issued to the secretaries of the North 
of a Conciliation and Arbitration Board on 
Saturday last. The net average price of the whole| 
is given as 5/. 17s, 8.44d. per ton. The return goes to 
show that there was no material change in the net 
average price of manufactured iron. The ironworkers’ 
wages remain unaffected for the current two months. 
There are indications of improvement in the iron and 
steel trades generally, but it is of slow development. 


| 
| 





The boot and shoe-makers of Raunds have refused 
the offer of the Army contractors of a penny per pair 
advance, on the ground that in many cases the opera- 
tives would be worse off, rather than better, if they 
accepted it. The strike, therefore, continues at the 
date of writing. 

The threatened strike of bakers in Belfast has been 
averted by the reduction by three hours per week of the 
working time. The men accepted the masters’ couces- 
sion and the settlement was mutually agreed upon 








A fresh strike has broken out at Limoges ; in this | 


instance it is the shoemakers, 1100 of whom ceased 
work towards the close of last week in sympathy with 
the strikers at the parent establishment in Paris. 





The Northumberlaud Miners’ Council decided last 
week, by 40 against 24, in favour of an Eight-Hours 
Bill; but the rules require a two-thirds majority, so 
that matters remain in status quo. But the voting is 
rather significant. Will Durham be left to fight alone’ 

The strike of quarrymen at the Enderby Granite 
Company’s quarries was settled by the ened of Trade 
conciliator last week. The men agreed to work as 
regularly as possible. 





The strike of dock labourers and seamen at Monte- 
video has entirely suspended the construction works 
and shipping operations generally. Shipping com- 
panies have been notified and warned not to allow 
vessels to call there. The situation appears to be 
serious, 








THE PHYSICAL SOCIETY OF LONDON. 

At the meeting of the ay KX Society of London, 
held May 12, Dr. C. Chree, F.R.S., Vice-President, in 
the chair, Dr. A. D. Denning described a simple method 
of determining the radiation constant, suitable for a labo- 
ratory experiment. The apparatus consists of a hemi- 
spherical upper cap, to the outside of which is affixed a 
jacket, through which steam or water can be passed. The 
receiving surface consists of a silver plate, and the rate of 
rise of temperature of the plate is measured by means of 
a silver-constantan thermo-junction. When performing 
the experiment, a non-conducting pad is placed between 
the hemisphere and the silver disc till the temperature of 
the jackef is uniform. Then the is slid out, and the 
deflections of the galvanometer in the thermo-junction 
circuit are noted every few seconds. By plotting these 
deflections on a curve, the initial slope of the curve—i.c., 
the initial rate of rise of temperature of the silver disc— 
is obtained ; and from this, knowing the constants of the 
disc, &c., the radiation constant can be calculated. The 
author gives some numbers which indicate that a very 
fair degree of accuracy can be obtained. 

Professor Callendar asked what steps had been taken 
to protect the area of the edges of the silver disc, which 
appeared to be about half the area of the upper surface, 
from the oblique radiation of the hemisphere. The upper 
surface alone was taken as the effective area in the cal- 
culation. He had found this difficulty in applying the 
Crova disc method to the measurement of radiation in a 
previous case, although the radiation was nearly parallel 
and normal to the disc, instead of being distributed over 
a hemisphere. He thought that greater sensitiveness 
would be obtained by using a single short constantan 
wire for the couple. It was necessary that this wire 
should be exceedingly fine, to prevent error in the tem- 
perature-measurement, owing to cooling of the end near 
the junction by conduction. A copper disc 4 ong 
preferable to a silver disc, as reducing the number of 
junctions of different metals. The constantan wires 
used by the author did not appear to be fine enough to 
eliminate this source of error, which, however, would 
tend to compensate the error introduced by the neglect 
of the area of the exposed edges of the disc. _ 

Mr. Campbell asked whether the convection currents 
do not introduce considerable error. The effect of the 
rim of the disc could be made of relatively less import- 
ance by increasing the diameter of the disc. 

The author, in reply, said that, of course, the effect of 
the edge of the disc would be reduced by decreasing the 
thickness ; but it would not do to make the disc too thin, 
as the conductivity would then be too small. As to con- 
vection currents, he thought that in the method of con- 
ducting the experiments employed these were unlikely to 
be of much importance. 

Professor H. L. Callendar read a paper on “A Bolo- 
meter for the Absolute Measurement of Radiation.” It is 
now generally agreed that the electric compensation 
method (in which the heat received by radiation on & 
metallic strip is determined by measuring the electric 
current required to produce the same rise of temperature 
in the strip) is the most satisfactory and accurate method 
for absolute measurement. Two methods have been used 
for this purpose:—(1) The thermo-electric method of 
Angstriém, in which the equality of temperature between 
the strip exposed to radiation and that heated by the 
current is determined by means of a copper constantan 
couple, the two junctions of which are attached to the 
backs of the two strips with silk paper and shellac; (2) 
the bolometric method of Kurlbaum, in which the rise of 
temperature produced by the radiation or by the electric 
current is measured by the increase of resistance of the 
metallic strip itself. In applying the first method it is 
necessary to use a sensitive galvanometer for the thermo- 
couple, and an accurate milliammeter for the current. !t 
is necessary to make measurements with the strips 
interchanged, as it is impossible to secure exact equality 
of resistance of the strips, and exact equality of therma! 
contact for the junctions which are insulated from the 
strips by paper and shellac. The advantages of the 
second method, which has not hitherto been applied 
to the extent which it merits, are:—1. That the 
strip is also the thermometer, and can, therefore, be 
e much thinner and quicker in action, as 1 
paper insulation is required. 2. That the power aval’ 
able is much ater, so that the same portable milli- 
ammeter which serves for measuring the current may 
also be used for the resistance balance in place of 
a sensitive galvanometer. 3. That the actual resistanc 
of the strip may readily be verified at the time without 
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special additional apparatus. 4. That uniformity of re- 
sistance of the strip is less important than in the thermo- 
electric method, in which the mean resistance of the strip 
is not necessarily the same as the resistance at the central 
point where the temperature is taken by the couples. 5. 
‘That the area exposed to radiation may be more accu- 
rately measured. : 

In the practical application of the bolometric method 
for the absolute measurements of solar radiation, the 
author has introduced certain modifications sugges 
experience in platinum thermometry, with the object of 
securing : (1) ‘Temperature compensation, so that the zero 
remains constant in spite of changes in the surrounding 
temperature ; (2) Conduction compensation, so that loss 
of heat by conduction at the ends of the strips may not 
affect the readings; (3) Accurate measurement of the 
area of radiation absorbed.—(1) In order to secure accu 


rate temperature compensation during the observations of | 


radiation, when changes of temperature of the instrument 
are sometimes unavoidable, especially with powerful 
sources of radiation, in spite of the water-jacket in which 
the instrument is enclosed, the bolometer is balanced 
against a balancing resistance constructed of the same 
platinum, inclosed in the water-jacket, but protected 
from the radiation. (2) To secure conduction compensa- 
tion, this balancing resistance is made in two parts: one 
(a) precisely similar to the bolometer itself, but with 
strips 1 centimetre long instead of 3 centimetres, so that 
the ends of the strips are subject to the same conduction 
losses as those of the bolometer when heated by the 
electric current, the change of resistance measured being 
only that of the central 2 centimetres of the strips, which 
length is uniformly heated. The other part by of the 
balancing resistance is replaced by a resistance of man- 
ganin, when the actual temperature of the bolometer or 
the heating effect of the current is measured. (3) To 
secure accurate measurement of the area of radiation 
absorbed, this area is determined by an aperture in the 
cover of the water-jacket, having a width of 2 centi- 
metres, coinciding with the central portions of the bolo- 
meter strips. The strips are arranged with a small over- 
lap, so that all the radiation entering this area falls on 
the strips. The necessity of accurate measurement of | 
either the length or the width of the strips themselves is | 
thereby avoided. With these moditications the bolo- 
metric method appears equal in convenience, and pro- 
bably superior in accuracy, to the thermo-electric. Owing 
also to the great increase in power available, the absolute 
measuring bolometer can be directly used with one of the 
author’s self-recording instruments. 

Comparisons have been made between the bolometer, 
in which the platinum strips are directly ex to radia- 


presence of any considerable body of air near the heated 


conductor was found to affect the results through the 
PP currents of air produced, while the neighbour- 
hood of solid matter caused the permanent condition to 
be reached only slowly, in consequence of its heat capacity. 
To obtain uniform results, so that the resistance of the 
conductor corresponded consistently and promptly to 
the current passing, it was found necessary to enclose the 
conductor in a relatively large vessel exhausted of air. 
Nearly consistent results were then obtained, affected, 
however, to some extent by the changes in the vacuum by 
the liberation of gas occluded in the conductor. At mode- 
rately good degrees of exhaustion, the resistance of a 
conductor for a = current varies rapidly with the 

uantity of gas that remains; and it was suggested that 
this might form the basis of a vacuum gauge. 

The results of experiments on carbon incandescent 
lamps, and on platinum-foil ligaments in exhausted bulbs, 
were shown in diagrams, giving the effects of different 
air temperatures and of the degrees of exhaustion. The 
author snpposed that such conductors enclosed in large 
glass bulbs, highly exhausted when the conductors are 
incandescent, would form useful gauges for electric cur- 
rents. They would be perfectly portable, not easily 
liable to damage, capable of highly accurate and perma- 
nent calibration, and, of course, very inexpensive. They 
could be made of exceedingly small inductance and capa- 
city, and their values would be independent of periodicity 
and wave-form. Their employment would correspond in 
precision and sensitiveness to other measurements of 
electric resistance. The useful range of currents measured 
by one such conductor might be of the order of 1 to 4. 

Professor Ayrton pointed out that, at any rate for small 
alternating currents, a suitably-wound instrument of the 
Kelvin io Lamm type was quite sufficiently accurate. 

Mr. Campbell asked was any compensation introduced 
for the temperature of the walls of the enclosure, or was 
the temperature merely read and a correction made for it. 

The author, in his reply, said that in all cases correc- 
tions were applied for the external temperature. 








RAILWAY ACCIDENTS. 
DERAILMENT AT AYLESBURY. 

Tuk Board of Trade have now issued Colonel Yorke’s 
report on the fatal accident at Aylesbury on December 23 
last, when the 2.45 a.m. ay train ex Marylebone 
left the rails when passing through Aylesbury Station at an 


excessive rate of speed. As a consequence the driver and 
fireman of the engine and two passengers were killed, the 
guard and a dining-car attendant were seriously hurt, and 





tion, and one of the author’s ordinary sunshine receivers 
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enclosed in a glass tube, in order to determine the effect, | 
if any, of the glass bulb in selective absorption. The 
values of the reduction constant obtained from the glass 
receiver showed no certain variation over a wide range of 
quality of radiation, from sunshine or arc light down to 
adull red heat. This result is probably to be attributed 
to a self-compensating action of the glass bulb, which 
ieee to the enclosed coils precisely those rays which it 
absorbs. 

Mr. Campbell pointed out that, with regard to the com- 
parison made by Professor Callendar between the open | 
and the glass-covered bolometera, it should be noticed 
that the radiation used in the experiment had already 
passed through the glass of the globe surrounding the 
glowing filament. This would filter out some part of 
the radiation, possibly in such a way as to make the 
~~ instruments agree more closely than they otherwise 

rouid, 

Mr. Pretty suggested that bolometers, such as the | 
author describes, might be used for testing the watts | 
given out by incandescent lam 

Professor Ayrton wished to draw special attention to 
the effect to which Mr. Campbell had‘ alluded—namely, | 
the fact that the radiation used by the author had already 
been filtered ‘9 peeing through glass before it reached | 
the glass-enclosed bolometer. | 

Dr. Chree inquired whether the Angstrém instrument 
was atlected by lag, and to what extent. 

Professor Callendar said that in his experience the 
Angstrim instrument took nearly one minute to reach | 
within } per cent. of its steady reading. He had made | 
(omparisons with the naked arc as well as with the 
incl sed incandescent source, and found the results did | 
not differ materially. The glass-enclosed receiver also | 
&\° consistent values of the reduction constant when | 
c ; ‘pared with the Angstrém instrument or the bolometer, 
Ww h h were not screened by glass. 

Mr. W. H. Price read a paper on the results of experi- 

out at Crompton’s works at Chelmsford, | by 








a nts — 
‘ir. C, H. Wright, on the ibility of using the resis- 
tance of a conductor haphel ter on sicuation electric 
pein as a measure of the current. An alternating 
= ent was passed through a thin conductor in series 
— & standard resistance, and a small direct current 
een, storage battery superposed on the system. The 
ean differences of potential at the terminals enabled 
1110 to compare the resistances on a potentiometer. The 








sengers by the train chanced to be servants of the Great 
Central Railway Company. Had it carried a large com- 
plement of passengers, the loss of life must have been very 
serious, since the damage done to the rolling stock was 








thecurve. Colonel Yorke suggests that in such cases super- 
elevation is better wholly omitted, the speed being reduced 
so as to make this omission safe. The regulations pre- 
scribe a speed of 15 miles an hour over this reverse curve ; 
but the evidence makes it probable that the actual speed 
of the train at the time of the accident was somewhere 
about 60 miles an hour, The driver apparently had for- 
gotten the existence of this curve, or else in the fog that 
prevailed at the time had lost his bearings. The result 
was that, entering the curve at a high speed, his engine 
left the rails at the end of the check-rail shown in the 
plan, and being carried on by its impetus, demolished 
the guard-rails shown dotted at the two crossings, and 
then mounted the down platform of Aylesbury Station. 
But little damage was done to the permanent way 
beyond the = of a few chairs, and the engine 
itself escaped with little but superficial injuries, the 
boiler machinery, frames, springs, and wheels being 
undamaged. Some of the wreck fouled the up line, 
and with this the 10,20 p.m. ex-Manchester up express 
came into collision ; but owing to the driver having been 
warned, and having already previously slackened speed 
in order to pass through Aylesbury station, this collision 
had no serious consequences. With a view to avoiding 
in the future the consequences of such forgetfulness as 
was responsible for the serious disaster in the present 
case, Colonel Yorke suggests that at places where trains 
are habitually required to slacken specd, a distant signal 
permanently fixed at ‘‘danger” should be provided. 


CoLuision AT Easter-Roap STaTION ON THE NortTH 
Britisu RarLtway. 


The Board of Trade have just issued Major Pringle’s 
report on the collision which occurred about 5.35 a.m., 
on March 5, at Easter-road Station, on the North British 
Railway, when a light engine travelling through the 
station on the up main line collided with the 8.20 p.m. 
goods train from Aberdeen, which was entering the 
station in the opposite direction on the down branch 
line, at the point where the one line crosses the 
other. The accident arose owing to an insufficient 
clearance between a bracket carrying a signal wire and 
the ee | rails, The standard clearance allowed 
between a fixture and the rails is 27 in., but in this 
case only 244 in. was given. This is sufficient to clear 
all the fixed portion of the rolling-stock ; but in some way 
or other, pee through being struck by the chain of 
a wagon brake-pin, this bracket was twisted, and con- 
ane. the corresponding disc signal failed to go to 
‘‘danger” when the signal-box lever was restored to its 
normal position, and the collision was the natural con- 
sequence. The disc signal involved is not visible from 





the box, and is, therefore, fitted with a detector, and the 
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latter was found to be in proper working order after 
the accident. The signalman, however, failed to observe 
this detector, and consequently assumed that all was right 
when he accepted the goods train. Fortunately, the 


exceptionally severe, although seven out of the ten| results of the accident were not serious, though the 
i | drivers and firemen of both engines concerned received 


which in previous railway accidents have generally come | minor injuries. 


coaches composing the train were heavy bogie carriages, 


off well. In the present instance a dining-car, which ran | 


next the engine, was utterly demolished, even the under | 


framing being beyond repair. The same fate befel two 
other ie passen 

ie parcels van, whilst two other bogie fish-vans were 
seriously damaged. One of the four-wheeled coaches 
which ran near the centre was utterly wrecked, but the 
other two, forming the tail of the train, escaped with no 


r carriages, a bogie fish-van, and a | 


excessive damage. One of these was, fortunately the goods | 


van in which were riding three servants of the company, 
who accordingly escaped with their lives. 

The accident seems to have originated through a piece 
of forgetfulness on the part of the driver of the train. 
This man was a very steady driver, a total abstainer, and 
considered a very smart man, being selected by the com- 
pany to act as one of their emergency drivers, who are 
required to be capable of one ey train. This man had 
worked over the section through Aylesbury for 19 months, 
ending January, 1902, and knew the line well. 
later, transferred 


He was, | 
to the Manchester district, and on | 


the night preceding that of the accident brought up| 


as emergency driver a section of the 10.20 p.m. train 
from Manchester to London. At that time he had not 
been in the London district since March, 1904, and he 
accordingly uested to have a pilot at Woodford. On 
arrival there, however, he refused the man offered, and 
took on the train to Marylebone without mishap. For 
the return journey he requested the services of a more 
experienced fireman, so as to. have a freer mind to attend 
to the road and the signals. This fireman was provided, 
and the train left Marvlebone as usual. At Aylesbury 
Station there is a junction between the Metropolitan and 
Great Western Railway metals. This junction involves, of 
necessity, a reverse curve, as shown in the annexed figure. 
The two components are at each end, and are con- 
nected by a tangent 36 ft. long. The least radius is 540 ft. 
The super-elevation provided was worse than none at all. 
It had a maximum value of 3 in. at the point where the 
radius changes from 830 to 540, and would merely tend 
to cause the engine to lurch, rather than to assist it round 








CoLLISION NEAR STAPLETON-ROAD, GREAT WESTERN 
RalLway. 

Colonel Yorke’s report on the slight collision which 
occurred at 9,55 p.m. on December 23 last, near Staple- 
ton-road, on the Great Western Railway, has now been 
published. In this case, as the 3.45 p.m. train from 
Crewe to Bristol was approaching Stapleton-road, it ran 
into the rear of the 11 a.m. goods trains fror repre 
which had been standing at the ‘‘ Up home” signal here, 
and had just commenced to move forward at the moment 
of the collision. The effect of the latter was to cause the 
goods train to break in three. The engine and thirty- 
three wagons went on, the driver for some time being 
unaware of what had occurred ; one wagon went on alone, 
coming to a standstill opposite the signal-box at Stapleton- 
road, and the remainder of the train remained stationary 
at the scene of the collision, The damage done to ma- 
terial was insignificant, and but one passenger in the 

assenger train complained of being slightly bruised. 

here is an incline of 1 in 75 up between Stapleton-road 
and Asbley-hill, the next station, and up this bank a 
helper engine is used to assist trains. On the night in 
question this helper engine returned from Ashley-hill to 
Stapleton-road, where it was brought to rest by the 
signals. After waiting for some time, the driver sent his 
fireman to the box, but the man stopped on the road, 
and, as a consequence, the signalman there forgot about the 

resence of the engine, and accepted the goods train 
om Ashley-hill. The signals being lowered for this, the 
light engine moved on, and thus the signalman e 
again aware of its existence, but confused it with the goods 
train, not realising that this train was in addition to the 
light engine; and this being out of the section ‘ Line 
clear,” was returned to the previous box, which, in conse- 

uence, admitted the passenger train. The latter was, 
Sortunately, running at a slow speed, so that on finding 
the tail lights of the goods train in front, the driver was 
able to reduce speed to some three or four“mmiles an hour 
before colliding with the van of the goods train. 
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SCHERZER ROLLING-LIFT BRIDGE OVER THE RIVER SWALE. 
CONSTRUCTED FROM THE DESIGNS OF SIR BENJAMIN BAKER, K.C.B., BY SIR WILLIAM ARROL AND CO., LIMITED, GLASGO\Y. 
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WE continue this week the publication of the draw- | panying these main drawings are various cross-sections | 
| and details of connections. Figs. 51 to 53, above, are 


ings of the interesting bridge over the Swale, for the 
accommodation not only of the road traffic, but also of 
the South-Eastern and Chatham Railway. This 
bridge is of the Scherzer rolling - lift type, and the 
instalment of illustrations published this week includes 
full details of the lifting , so that they should be 
specially interesting to a! a engineers. On the 
two-page plate there is reproduced a longitudinal 
section of the lifting span, showing also the arrange- 
ment for the counter cing kentledge. Accom- 
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the main cross-sections, while Figs. 54 to 59 on the 
opposite page are general drawings, with details, of the 
centre girder of the lifting span. As we stated in our 
previous article, when we published particulars of the 
ier work for the new opening span, we defer the pub- 
ication of a full description of the structure until we 
complete the publication of the drawings, 
y those of the interesting mechanism for 
operating the lifting span. 





Tue TELEPHONE IN ARGENTINA. — The Argentine 
Government has authorised Messrs. Lorusso and Monton! 
to construct a telephone line connecting Santa Rosa de 
Toay, <a Victorica, and Telen. No special privileges 
are granted. 


Warer- Power tn SwepEN.—The Stockholm Gas Works 
have bought two waterfalls on the Dolar river for a sum 
of 1,150,000 kroners, or about 67,0007. These water! alls 
will be able to yield some 26,000 horse-power, which will 
be transmitted to Stockholm for the working of the 
new electric central station. 
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THE OPTICAL CONVENTION, 1905. 
Inaugural Address _ x04 R. T. GLAZEBROOK, 
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For the past six months I have been met frequently by 
the inquiry ‘‘ What is the Optical Convention? What are 
its aims and what are the purposes it intends to effect?” 

Let me take this opportunity of repeating once more 
what I consider are the answers to these and similar ques- 
tions, and of enumerating some of the results which I 
trust will follow from our meeting. 

We aim at increasing the welfare and prosperity of our 
country by rendering the British optical trade more 
efficient. _We are striving for no mere selfish end. The 
prosperity of the nation is indissolubly bound up with 
the prosperity of each of its important trades and manu- 
factures. If Britain is to retain her place in the markets 
of the world, it must be by the united efforts of all, and we 
are bound to take our share in the struggle. Our aim is 
an Imperial one, though it may be in a small way, and it 
is from this standpoint that I invite you to contemplate 
our work. 

The history of the movement can be briefly stated. 
Some two years ago the suggestion was made by some 
prominent members of the Optical Society that a confer- 
ence of opticians should be held in London to discuss 
questions of interest, and to promote the general welfare 
of the trade. A preliminary inquiry met with an encou- 
raging response, and in April last year a representative 
meeting was held at the Society of Arts to consider the 
question. Resolutions approving the holding of the con- 
vention and appointing committees were ag’ to unani- 
mously, and since then the work has gone forward, with 
the result you have before you to-day. For though the 
first idea was merely to hold a conference for discussion, 
it was made clear at the meeting that this alone would 
not suffice, and that an Exhibition and a catalogue must 
be added if we wished to make the work complete. The 
Exhibition enables our members to see what British 
opticians have done; the catalogue we hope will be of 
permanent service to many who cannot visit the Exhibi- 
tion as well as to those whom we shall welcome here in 
the course of this week. 

The scheme of the catalogue is not new. In 1900, at 
the Paris Exhibition, there was published the special cata- 
logue of the Joint Exhibition of the German Mecha- 
nicians and Opticians. Last year there was a similar 
German catalogue at St. Louis ; while in 1901-2 the Com- 
mittee of Manufacturers of Instruments of Optics and 
of Precision of Paris published a similar list. 

Ours is a catalogue of the British optical trade, and 
there are few important firms which are not represented 
in our list. The Exhibition, like the catalogue, which is 
not strictly limited to goods shown, is arranged to illus- 
trate the trade asa whole. The instruments are divided 
into a series of classes; and while, as far as possible, 
each maker’s goods in any given class are placed together, 
many makers are represented in several classes. 

To the entries under each class in this catalogue an 
introductory statement has been prefixed, and the Com- 
mittee have been fortunate in the sub-editors, who have 
made themselves responsible for this part of the work. 
Each section, as far as possible, has been committed to 
two gentlemen—the one a practical member of the trade, 
and the other a man with some special knowledge of the 
theory of the instruments in the class. 

I do not propose to go in detail through the various 
exhibits. I should like, however, to call special atten- 
tion to Mr. Dunscombe’s interesting historical exhibition 
of spectacles. 

Turning now to the meetings and discussions, our list 
of papers shows the wide range we cover, and the import- 
ance of our work. 

I trust the outcome of our deliberations may bring into 
even greater prominence the advantage which must follow 
from the union of science and practice, and maj lead to a 
fuller realisation of the fact that the day of empiricism 
in manufacture is over, and that real p can be ex- 
pected to follow only when the part ni ot of science 
1s carefully watched, and the path she indicates boldly 
followed. 

For this is the lesson it is most necessary for us to learn 
--a lesson we are slow to grasp, but one whose con- 
sequences, when once we appreciate them, will be far- 
reaching. Sar 

The study of optics is a fascinating one, and its history 
is full of interest. Ido not propose to-night to attempt to 
cover the whole ground, but to ask you to look at one or 
two special periods during which it seems to me theory 
and practice reacted on each other in a marked manner, 
and to consider what lessons we may draw as to the 
relation which should in these days of ours subsist be- 
tween the two. 

And for this purpose, as those of us who listened lately 
to Professor Thompson’s address at the Optical Society 
will realise, I might go back to very early days. Ptolemy, 
in his attempt to discover the laws of refraction—and 
wonderfully good the attempt was, as we know now ; and 
Archimedes with his burning-glass—if, indeed, he ever 
made it-had both practical aims in view. But we will 
start to-night nearer our own time. The end of the 
seventeenth century is such a period. The telescope was 
invented about 1608, the microscope at rather an earlier 
date—about 1590—both probably in Holland. . Galileo, 
hearing of this, made his first telescope in 1610. In 1611, 
Kepler, in his ‘' Dioptrica,” describes the astronomical 
telescope with one or more convex lenses as the eye- 
piece. With this exception, up to > book on 
‘*Dioptrics” in 1637, no other form of telescope but 
Galileo’s was known. The law of refraction was first 
enunciated by Snell in 1621. 

By the year 1660 the importance of the telescope to the 
astronomer was fully appreciated, and its limitations 





were being realised. In 1663 Gregory published an 
account of the first reflecting telescope designed to meet 
some of these defects, and about this time two men, whose 
work has left indelible marks on the science, were led to 
study it in a great measure from their interest in astro- 
nomy: Christian Huyghens, who lived from 1629 to 
1695 ; and Isaac Newton-—1642 to 1727. 

Huyghens was the discoverer of the wave theory and of 
the law of double refraction, but he was also a skilled 
mechanic, and he worked himself at grinding his lenses 
and erecting his telescopes. He realised from a considera- 
tion of the theory that many of the most marked defects 
were due to the fact that the rays from a distant star 
traversing the various parts of the lens were not brought 
to a focus at the same point on the axis, and that fora 
lens of given aperture this axial aberration decreased 
rapidly as the focal length increased. The magnification 
of the telescope depends on the ratio of the focal length 
of the object-glass to that of the eye-piece. Hence, by 
keeping this ratio constant, and increasing both focal 
lengths in the same proportion, the magnification could be 
maintained, and the spherical aberration decreased. 

Thus he was led to make lenses of 120 ft. focal length. 
Tubes for such instruments could not be produced, and 
the lenses were mounted on the top of tall poles and 
moved from below by ropes. With one of these telescopes, 
which he afterwards presented to the Royal Society, he 
discovered Saturn’s rings and its fourth satellite. In this 
case the desire to improve an instrument caused an appeal 
to theory, and theory led the optician to make a real 
advance. The advance, it was true, was an inconvenient 
one, and the defects, as we shall see, were not entirely 
due to spherical aberration ; but the fact remains. 

In another branch of instrument-making, Huyghens is 
famous for applying science to manufacture. His treatise, 
**Horologium Oscillatorium,” which discussed most abl 
many enpans 5 of motion, was long the standard wor 
on clocks, and he was the first to bring into practical use, 
in 1657, the pendulum as a lator for time-measure- 
ments; though, according to Sir E. Beckett, the first 
—- clock actually made was constructed in 1621, by 

arris, of London, for St. Paul’s Church, Covent Garden. 

In 1665 a posthumous work of an Italian Jesuit, Francis 
Maris Grimaldi, entitled ‘‘ Physico Mathesis de Lumine, 
Coloribus et Iride Aliisque Annexis,” was published at 
Bologna. It contains some notable observations, par- 
ticularly the discovery of diffraction. 

Newton, who, in the previous year, had taken his B.A. 
degree at Cambridge, purch a prism at Stourbridge 
Fair in 1666, ‘‘to try therewith the celebrated phenomena 
of colours,” and to repeat some of Grimaldi’s experi- 
ments. During that year also he had applied himself to 
the grinding of “optic glasses of other figures than 
spherical.” e@ was oy | interested in astronomy ; 
possibly had already made, but not confirmed, his great 
discovery. Writing to Halley, in 1686, about some of 
the controversies which followed the publication of the 
“Principia,” he says:—‘‘ But for the duplicate propor- 
tion I gathered it from Kepler’s theorem about twenty 
years ago.” 

The celebrated apple is supposed to have fallen in his 
mother’s garden at Woolsthorpe, in Lincolnshire, in 1665, 
where he was driven by the ae: and the story has 
some authority. It is stated to be the fact by Condicett, the 
husband of Newton’s favourite niece ; it was told by Mrs. 
Condicett to Voltaire, and the tree from which it was said 
to have fallen was seen by Sir David Brewster in 1820. 

Various suggestions have been made for the reason 
why the discovery that the same cause which produced 
the apple’s fall also maintained the moon in her orbit 
was not published for many years; the true one is 
probably due to Dr. Glaisher, who pointed out that it was 
necessary to know the attraction, not merely between two 

articles of matter, but between two spherical bodies of 

arge size, and that this problem was not solved till much 

later; but, be this as it may, we are sure that in 1667 
Newton was an astronomer, and realised the necessity 
for accurate astronomical observations, and all that the 
improvement of the telescope meant to astronomers. 

Now his experiments with the prism in 1666 led to the 
discovery of the spectrum. Little was known‘about colours 
at that time, and Dr. rrow’s treatise on optics, pub- 
lished with Newton’s help in 1669, contains very erro- 
neous views ; but some time shortly after that date 
Newton was able to draw the important conclusion that 
white light is not homogeneous, but consists of rays 
some of which are more refrangible than others; the 
pictures of the spectrum, so familiar to us in numerous 
text-books, come from Newton’s optics, published first 
in 1704, though his discoveries as to the analysis of 
white light were laid before the Royal Society, in various 
peer in 1671, and were given in lectures on optics as 

ucasian professor in Cambridge in 1669, 1670, and 1671. 

The bearing of all these physical experiments and re- 
searches on the practical manufacture of the telescope 
was at once obvious; the lenses behave like prisms, and 
decom the light into its constituent colours. No 
alteration of shape will remove this entirely, and Newton 
was driven too hastily, as we know now, to the conclu- 
sion that the refracting telescope could not be greatly 
- paced: its defects were inherent in the refraction 
of light. 

The defect, however, does not exist in images formed 
by reflection, and he came to the conclusion that optical 
instruments might be brought to any degree of perfec- 
tion imaginable provided a reflecting surface could be 
found which would polish as freely as glass, and reflect 
as much light as glass transmits, and provided a method 
of communicating to it a parabolic figure could be found. 
In 1668 he thought of a delicate method of polishing by 
which he believed ‘‘ the figure would be corrected to the 
a and the Newtonian reflecting telescope was the 
result. 


An instrument made with his own hands is now in the 
possession of the Royal Society, and the many noble in. 
struments which have aided so greatly to advance wur 
knowledge of the stars re the direct outcome of Newton's 
experiments with the prism, and the deductions he drew 
from them. ~ 

But these experiments convey another lesson, for 
Newton, misled by his observations on dispersion, decided 
wrongly, as we know now, that achromatic lenses werg 
impossible, and that the colour defects must always exist 
in refracting instruments, and, as a result, attempts to im- 
prove these instruments were almost in abeyance for 
nearly 90 years. Two or three achromatic telescopes 
were made by Mr. Hall about 1730, but it was not til] 
1757 that Dolland reinvented it, and commenced the 
regular construction of such lenses. 

hus the discoveries of Huyghens and of Newton 
reacted powerfully on the instruments of their day, 
Indeed, in each of these two instances the discoverer and 
the instrument-maker were the same person. Such a 
combination may be less possible now; still there are 
mathematicians ‘skilled in the theory of optics, and 
opticians skilled in the practice of their art. 

The Optical Convention aims at co-ordinating the 
efforts of the two. But if 200 years ago the progress of 
the telescope was determined by the advance of optical 
theory, theory itself was no less indebted to the interest 
in instruments and observations thus aroused for the 
pro} that took place. 

aashens was the founder of the wave theory, though 
the labours of Young and the genius of Fresnel had to 
be before Newton’s rival theory of emission was dis- 


aced. 

For nearly 100 years after the date of Newton’s Optica, 
progress was slow. The world was occupied in assimi- 
lating what he had taught. English mathematicians, 
overawed, perhaps, by his transcendant greatness, em- 
ployed themselves in expounding his teaching. In Eng- 
land, at any rate, the emission theory was supreme, and 
few, if any, questioned his dicta as to the impossibility 
of achromatism. 

But a change came with the new century. Thomas 
Young (1773-1829) was the first, in his various papers be- 
tween 1801 and 1811, again to call attention to Huyghens’s 
work, and to place on a firmer basis the groundwork of 
the waye theory. He it was who established clearly the 
principle of the super-position of waves, and showed how 
interference may be explained by it. 

Young’s work, however, would have been incomplete 
without Fresnel (1788-1827), who rediscovered for himself 
the principle of interference, and extended it to explain 
diffraction, besides enunciating this theory of double re- 
fraction and deducing the well-known expressions for the 
intensity of the light reflected from or transmitted by a 
transparent surface. Young, in his lectures on ‘‘ Natural 
Philosophy,” illustrates in an admirable way the applica- 
tions of optical theory to instruments. Fresnel was an 
engineer by profession, attached to the service of the 
Bridges and Roads, and as such was the inventor of 
the arrangement of lenses employed in the French light- 
houses. 

The discoveries of these two men changed the whole of 
the theory on which the construction of optical instru- 
ments is based. It is idle to attempt to explain the action 
of a microscope, the resolution of a double star, or of the 
fine lines of the spectrum, to discuss the conditions for 
such resolution, or, instead, to attempt the construction 
of any of the more delicate of the beautiful apparatus 
about us, without clearly understanding the fundamental 
laws discovered by these two, and verified with mar- 
vellous skill by Fresnel in his country home in Normandy 
—not by the aid of modern apparatus, but by such means 
as his own hands, aided by the skill of the village black- 
smith, could construct ; and though it is true that only 
recently have we appreciated the full importance of the 
wave theory in its bearing on the construction of optical 
instruments, it is the fact that without their labours and 
the work of those who followed in their path, few of the 
modern discoveries of the astronomer, few of the results 
which the skilled optician of to-day has arrived at, would 
have been possible. The object-glass of a microscope, 
the lens of a camera or a telescope have reached tlieir 
present perfection because men have been found who 
could apply to the art of lens-grinding the highest teach- 
ing of Young and of Fresnel. , 

In the earlier years of the last century Englishmen 
were well to the fore in this work. In astronomy the 
labours of the two Herschells are well known, and though 
perhaps the success of the elder Herschell was due rather 
to his mechanical skill than to a profound knowledge of 
optical theory, Sir John Herschell advanced in no small 
measure the application of theory to practice. : 

Ata oumentas earlier date Fraunhofer, of Munich 
(1787 to 1826), a contemporary of Young and of Fresnel, 
had realised the fact that the development of the achro- 
matic lens ‘depended on the exact determination of 
refractive indices, and that the chief difficulty in that 
determination lay in the difficulty of obtaining homo- 
geneous radiations to serve as standards.”* 

For these he used the dark lines of the solar spectrum, 


originally observed by Wollaston, and in this we have an 
example of the manner in which practical needs react to 
assist in the advance of science, for from these observa- 
tions ———- the whole of spectrum analysis and al! that 


is involved in that. : 
Thus theory and practice progress together ; each alune 
carries us but a short way, but the judicious use of hypo- 
thesis and reason, supported by the verdict of experiment, 
carries us on to new knowledge and brings us nearer to 
the truth. , >. 
Until after’ the middle of last century we in Britain 





* Schuster’s “‘ Theory of Optics,” 
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took our full share in promoting this advance. We might 
add to the names already mentioned those of Sir George 
Airy and of the distinguished men who, in the first half 
of the century, adorned Trinity College, Dublin, notably 
Sir William Hamilton. 

Sir George Airy gave, about 1802, an account of the 
aberrations of the lens of the camera obscura, of the 
utmost value to the early designers of the photographic 
lens ; while Sir William Hamilton’s essay on the ‘‘Theory 
of Systems of Rays” contains the essence of all that is 
needed to calculate to a high degree of accuracy the aber- 
ration of such a lens. But at that date photographic 
lenses were not thought of, and when Daguerre announ 
his invention in 1839 the work of Airy and of Hamilton 
was forgotten. Thus, to quote again, as I did lately in 
the Traill-Taylor lecture, from the recent work of Dr. M. 
von Rohr, the important signification of Airy’s writings 
for photographic optics does not seem to have been appre- 
ciated until a later date. Although they exercised an 
influence on English text-books, like that of Coddington, 
they seem, unfortunately, never to have become known 
in wider circles on the Continent. It appears, then, that 
the theoretical opticians of later years, to whom his in- 
vestigations into the astigmatic deformations of oblique 
pencils would have been of t interest, did not base 
their work on that of Sir G. B. Airy, while Sir W. 
Hamilton’s paper remained unnoticed by the optician 
until Finsterwalder called attention to it, and another 
distinguished German, Professor Thiessen, quite recently 
put his results into an accessible form. 

There was a divorce between theory and practice in 
England. The importance of Daguerre’s discovery was 
at once realised ; and English opticians set to work, with 
no small success, to develop the lens, and to make it 
perfect, and splendidly in many ways they did their 
task ; but the work was empirical. A certain amount of 
progress was possible, and was achieved ; but without the 

uidance of well-founded theory the progress could not 

» for long. 

The learned Transactions of the Cambridge Philo- 
sophical Society and of the Royal Society of Dublin were 
perhaps the last places to which the practical optician 
would apply for help; and so it came about that because 
the opticians of another nation first recognised that a full 
knowledge of the action of a lens on the light that tra- 
verses it was a condition precedent to further truth, for 
some years past the great improvements in the products 
of the optician’s skill which have taken place have had 
their origin mainly in Germany 

And this brings me to our last example of the manner 
in which science and practice may combine to produce 
effects unattainable by either singly. But before dealing 
with this I would mention one great advantage which, 
until a few years ago, the English optician , in 
a peculiar degree—an advan to which much of the 
progress of our English lenses is undoubtedly due. The 
story of Guimand’s invention of optical glass 1s deeply 
interesting. A poor carpenter and, later, a watch-case 
maker of Brenets, in Canton Neuchatel, he was born in 
1740, and became at an early age interested in telescopes. 
Prompted by the desire to a pair of spectacles, 
he undertook to make the glass for the lenses. A little 
later, through M. Droz, a gentleman of the neighbour- 
hood, he was allowed to examine one of Dolond’s achro- 
matic lenses, and learnt of the difficulty of obtaining the 
flint glass required. This he determined to make, and 
of penury and unremitting toil followed, till at last 
ne succeeded in casting discs sufficiently homogeneous to 
be used for optical work. 

Fraunhofer persuaded him to migrate to Munich, but 
the venture was not a success. He returned to Switzer- 
land and again started glass-making. After his death 
his son told the secret of the art to George Boutemps, a 
Frenchman, whosome years later was brought to England 
by Messrs. Chance, and helped them to establish the 
optical glass works which for so long were practically 
the sole source of the supply of raw material for the 
optician. 

Our catalogue to-day bears witness to the progress in 
glass-manufacture that has taken place since Boutemp’s 
time, and it is right to recognise the influence that pro- 
gress has had on the optician’s work. 

But to return to our main subject. An Optical Con- 
vention in 1905 would be incomplete without some refer- 
ence to the work of that master optician who a few 
months ago was taken from us; the more so since the 
work of Ernst Abbe affords perhaps the most striking 
illustration of the effects of the reasoned combination of 
theory and practice, ; 

_A comparison of the statistics of the optical trade of 
a now and twenty years ago suffices to prove 

The story of the growth of the Jena industry has been 
told frequently ; still, I will repeat it in barest outline. 

Abbe, then a young man, had settled at Jena as a 
privat docent in 1863, and soon after Carl Zeiss, who 
then made microscopes of the ordinary class, applied to 
hime for help in the development of the instrument. 
Abbe’s task was a hard one; the theory of the micro- 
scope was at that date only partially understood, the 
corrections to the lenses were made by a rough trial and 
error method, and the results were doubtful. The first 
step was to solve a mathematical problem of no small 
citliculty—to trace the paths of the pencil through the 
object-glass. Abbe soon realised the defects of the 

rdinary theory. He found it necessary to apply the 
principles of the wave theory, the teaching of Young and 
lresael, to the problem; and was led in 1870 to the 
‘heory of microscopic vision which bears his name. His 
work was the direct outcome of that of Fresnel. 


He soon realised that it followed from the mathe- 


matin theory that with the glass then at the optician’s 
l 


isposal no great improvement in the microscope object- 





; could be expected. Certain relations between the 
ispersion and refraction in the various lenses were 
requisite to secure achromatism, and no glass having 
these relations existed. An inspection of the instruments 


in our Loan Exhibition at South Kensington in 1876 con- | 


firmed this view, and he published it in a report in 1878 
on the results of the Exhibition :—‘‘The future of the 
microscope, as regards its future improvement in its 
dioptric qualities, seems to be chiefly in the hands of the 
glass-maker.” 

The investigations of Petzval and of Von Seidel led 


to a similar result with regard to photographic lenses. | 


Von Seidel’s work dates back to 1856-7, but his main 


| formule concerning cables, 


paper was not written till 1880, after the date of Abbe’s | 


—, and was not published in full until 1898. 
t follows from these investigations that with the 
then on the market it was im ible to make the field 
a photographic lens at once flat and achromatic. 

hus the theoretical work indicated a bar to future 
progress which could only be removed by the manufacture 
of new glasses having certain definite i ey It is 
fitting to say that at an earlier date this fact had been 
recognised by our countrymen, Mr. Vernon Harcourt and 
Professor Stokes, who for some eight years previous to 
1870 had endeavoured, with but scant success, to make 
the glass required. 

Abbe was more fortunate ; his report fell into the hands 
of Dr. Otto Schott, a glass-maker of Witten, in West- 
phalia, who realised its importance. In 1881 Schott 
communicated with Abbe, and the next year he re- 
moved to Jena, and the firm of Schott and Partners was 


rn. 

In the first catalogue of the Jena Glass Works they 
write :—‘‘ The industrial undertaking here first brought 
into public notice, and which has arisen out of a scien- 
tific investigation into the dependence between the 
optical properties and the chemical composition of solid 
amorphous fluxes, was undertaken by the undersigned 
(Schott and Abbe), in order to discover the chemico- 
physical foundations of the behaviour of optical glass.” 

he inquiry was aided by large grants from the Prussian 
Minister of Education. The practical result is seen in 
the catalogue of the Jena firm and the enormous export 
of German optical goods. 

Nor is this all; for, in virtue of the distribution of 
en settled by the scheme of the Carl Zeiss Stiftung, 

rawn up by Abbe some years ago, and ratified by the 
Government, the University of Jena alone has received 
a sum approaching 100,000/. 

Abbe’s work in Jena is perhaps the most striking illus- 
tration of the way in which progress depends on the co- 
operation of science and experience, One could give 
statistics to illustrate the truth of this and the important 
effect it has had in German trade and prosperity. They 
are hardly necessary ; the facts are patent, and their cause 
well known to all who care to inquire. 

We can progress, too, if we follow the path laid down 
for us of old by Newton, Young, Herschell, Airy, and 
the others of whom I have spoken. 

I trust I have answered my questioners, and explained 
with sufficient clearness the object of those who are 
chiefly responsible for this undertaking. 

The lesson is being learnt ; the Exhibition will show 
that in many branches of our art we fear no rivals; we 
still possess the qualities of wreaate, doggedness, and 
pluck, which in the past have made England great, and 
now we are adding to them the practical scientific know- 
ledge of the subject, which, in this twentieth century, 
more than ever before is essential to success. 








CATALOGUES. 

Tue Electrical Company, Limited, of 121 to 125, 
Charing Cross-road, W.C., have sent us a handsomely 
illustrated volume, describing electric plants erected by 
the firm at different steel works here and in Germany. 

We have received from Messrs. Ludw. Loewe and 
Co., Limited, of 30-32, Farringdon-road, E.C., a copy of 
their new catalogue of lathes, milling-machines, cutter- 
grinding machines, drilling-machines, turret lathes, and 
other standard machine tools. Another section of the 
catalogue is devoted to small tools and gauges, and these 
are fully priced. The catalogue is of convenient size and 
well illustrated, and gives full particulars as to dimen- 
sions and weights of the different machines listed. 

Messrs. Mather and Platt, Limited, of Salford Iron 
Works, Manchester, have sent us a copy of their new 
catalogue of artesian wells and borehole pumps, which 
illustrates the various methods they follow in boring 
operations, and contains examples of work they have 
carried out. The same firm issue a catalogue of frictional 
clutches and shaft-couplings, with dimensions and prices. 
Both pamphlets are very carefully got up. 

We have received from the N.S. Electric Storage Com- 
pany, Limited, of Horton Kirby (Kent), their catalogue 
of stationary, traction, and portable accumulators. The 
pee manufacture ‘‘a new solid indestructible cell,” 
in which the electrodes are made up of alternate layers of 
pellets wegen of oxides of lead) and of spongy lead. 
The pellets, although exceedingly hard, possess consider- 
able porosity ; the elements obtained are of high conduc- 
tivity and unusually large current capacity. The jars 
are of a highly porous character. The advantages claimed 
for the method followed in the construction of the N.S. 
cells are that there are no plates to buckle, and no possi- 
bility of disintegration or falling off of active material. 
The capacity, sizes, and prices are given. 

The Audley Engineering Company, Newport (Salop), 
have issued sheets illustrating their tube screwing- 
machines, adjustable expanding die-heads, parallel and 
machine vices, and cast-iron coc 

The catalogues issued by Messrs. John Knowles and 
Co., of 38, King’s-road, St. Pancras, N.W., contain full 





particulars and illustrations of their sanitary appliances, 
—_ joints for drain-pipes, sewer-stoppers, and new 
ushing devices. 

The Callender Cable and Construction Comaaay. 
Limited, Hamilton House, Victoria Embankment, E.C., 
have just published a most complete and interesting 
catalogue of their cables. Coloured sections of each type 
are given, together with details of manufacture, dimen- 
sions, process, and code words. Tables of weights, re- 
sistances, insulation, and pressure —_ &c., diagrams 
showing area of copper per square inch under various 
conditions of distribution, and general information and 
are also given. The book 
will be found useful by engineers and commercial firms. 

The General Electric Company, Limited, of 69, 71, 


lass | 88, and 92 Queen Victoria-street, E.C., have sent us a 
of | copy of their recent catalogue of electric-light fittings, 


fi 


xtures, and glassware. This is a quarto volume of 
280 8s, containing illustrations, particulars, and 
prices of every single accessory used in electric-light in- 
stallations. ‘The book contains also a great variety of 
artistic designs of brackets, ceiling fixtures, electroliers, 
and bronzes, most of which can be seen in the company’s 
show-rooms. The catalogue forms a complete compen- 
dium of its kind. 

We have received from Messrs. Alley and Maclellan, 
Limited, Glasgow, their pamphlet illustrating and de- 
scribing their “‘Sentinel junior” belt and motor-driven 
air-compressors and vacuum pum The use of these 
pumps is recommended for small shops, or for situa- 
tions where simplicity and low first cost outweigh the 
advantages of the compound compressors built by the 
same firm. 

Circular No. 107, issued by Messrs. Dick, Kerr, and 
Co., Limited, Abchurch-yard, Cannon-street, E.C., gives 
their latest types of light railway rolling-stock. It ilvs- 
trates different designs of wagons to meet all require- 
ments of civil engineering and pare. 

The Glacier Antifriction Metal mpany, Limited, 
91, Queen Victoria-street, E.C., have sent us their pam- 

hlet describing their antifriction metal used in the manu- 
acture of bearings. Tables of comparative tests are 
given showing the advantages of this metal over other 
alloys. 

Avery’s impact testing-machine is illustrated in sheet 
No, 222, published by Messrs. W. and T. Avery, Limited, 
Soho Foundry, Birmingham. It contains a pendulum 
weight, which is raised to a certain height and allowed 
to swing and to strike a test-piece, fracturing it at one 
blow. The number of foot-pounds of energy which the 
test-piece has absorbed is automatically registered on a 
sector at the top of the machine. 

The Societa Ceramica Richard -Ginori, of Milan, 
Doccia, &c., have sent —e of their large new album 
of porcelain insulators for high and low-tension telegraph 
and t telephone lines to the members of the Institution of 
Electrical Engineers, who, on their visit to Lombardy 
two years ago, saw the high-tension power-transmission 
lines at Paderno and Vizzola fixed to Richard-Ginori 
insulators. 

Messrs. Robert Roger and Co., Limited, of Stockton- 
on-Tees, have sent us a copy of their catalogue illustrat 
ing their winches. These are built in a number of sizes ; 
one of the types is a whipping-winch fitted with a 4 brake 
horge-power oil-engine, designed for the rapid unloading 
of coal from barges. This lifts 6 cwt. direct from the 
barrel at 60 ft. per minute while slewing. 

The Brush Electrical ane Company, Limited, 
Victoria Works, Belvedere-road, 8.E., have just pub- 
lished a new fan list describing and illustrating their 
fifteen different patterns of electric fans for desk, wall, or 
ceiling. One of these can be instantly fixed in the place 
of an incandescent lamp by simply ——_, the latter 
and inserting the fan. The current uired is less than 
half that which is necessary for a 16-candle-power lamp. 

We have received from Messrs. Joseph Cook, Sons, 
and Co., Limited, colliery and mining engineers, Wash- 
ington Iron Works, Durham, and Norfolk House, 7, 
Laurence Pountney Hill, E.C., a catalogue illustrating 
their chief manufactures. The book covers every hand- 
tool, apparatus, and complete plant for winning, hauling, 
screening, washing, and delivering coal, and for other 
mining i ; it also contains views of a large number 
of installations made by the firm. 








Mexico.—In a pamphlet entitled ‘‘ Mexico, Yesterday 
and To-day, 1876-1904,” which we have received from the 
Mexican Consulate, Broad-street House, E.C., are given 
numerous data concerning the p made by the 
Republic since 1876, the date on which General Porfirio 
Diaz was first elected President. The following table, 
reproduced from the pamphlet in question, will be found 
of interest :— 


Goods Imported into Mexico from the following Countries. 





1874-75, 1902-03. 
Gold Va)ue. Gold Value, 
; dols. dols. 
United States 5,028,636. 91 40,795,956. 45 
Great Britain $,657,163.68 10,331,115.71 
Germany 1,005, 763.33 9,569,038.95 
France 3,096,990.17 6,537,289:18 
Spain .. 914,908.58 3,029,649.97 
Belgium 5, . 2,589,773.98 
British India 521,454.59 
Italy .. - oe 493,164.01 
Austria-Hungary .. 453,396.24 
Switzerland. . se 446,801.11 
Holland ee 254,752.40 
South America 90,031.94 195,444.19 
Cuba .. oe vs 121, 102.93 
Norway ie 86,105.89 
Other countries 479,762.03 
Total .. 18,793,493.61  75,904,807.5 
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‘6 ” parallel cross-beams laid across the hatchway and carried on | vertical steam-boilers, more icularly those designed for us 

ENGINEERING ILLUSTRATED P. ATENT the circular rail on each side by the wheels on the say ns | for steam motor-wagons, and in which the water-space is emed 

RECORD. attached to the hopper of this lower tube. This tube jown | between an outer circular shell and an inner shell which is partly 

. | in Fig. 1 lying at an angle across the ship conveying the coals | square or rectangular, in which are fitted a number of series of 

Comrrtep sy W. LLOYD WISE. ' tranoverse water-tubes creas oy cosh other at right angles within 
° 5 the combustion space of the fire-box. e tubes are preferah| 

SELEUTED eg oy Pip a an Fig.7. Acted with a sight inclination trom one side to the ater to assist 

883—. fe circulation of the water, may have gutter-s! covers fitted 

The number of views given in the Specification Drawings is stated E over the ends, those at the lower ends having the open part 

in each case ; where none are mentioned, the Specification is not — by me re one Coe | = ng = turned upward 

i . ' ist in directing the flow of the water. e improvements of 

Where inventions are communicated from abroad, the Names, this invention consist in providing for the stoking from the weer 

‘ éc., oY, nen tae oe fv adbey how vy Opice, Sale part of the boiler down a central tube or passage, and the arrange- 

ies oO} ions may u 
"Branch, 25, Southampton Buildings, Chancery-lane, W.C., a 


the uniform price of 8d. 

The date of the advertisement of the ance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow mentioned in the Acts. 


PUMPS. 


6867. A. W. Southey, London. Pum (2 Figs.) 
March 22, 1904.—This invention relates to a combined hydraulic 
motor and pump which is adapted, by means of the pressure head 
of one fluid, to automatically effect the lift of an equal volume of 
another fluid against a head which need be only a little less than 
that of the motive-power fluid. a is the motor cylinder and b the 
pump cylinder. These cylinders are secured together end to end, 
apertures being formed in the meeting ends to receive a trunk c, 
which carries at one end a piston d, which fits the motor cylinder, 
and, at its other end, a piston e which fits the pump cylinder. 
Passing through the piston d is a rod g which, at one end, carries 
the admission-valve f, that is opened by being moved in a direc- 
tion away from the motor cylinder. e rod g also carries the 
exhaust-valve i, which opens by being moved in a direction 
towards the motor cylinder. By means of a pipe m the annular 
space w between the trunk cand the cylinder a is, during the | to the side of the hold below. This lower tube can be moved to 

riod of operation of the motor pump, permanently in communi-| the other side of the hold or fore and aft wise, so as to spread 
cation with the source of supply of motive fluid. By this arrange- | it over a large area of the hold without any moving of the vessel. 
ment a small movement of the rod f, towards the left, will effect | The movement. of the lower tube below can be conveniently 
the opening of the valve h, and, immediately afterwards, the | made by means of ordinary tackle attached to the beams, frames, 
closing of the valve ¢; and a return movement of the rod, towards | or other parts of the hold. (Sealed May 4, 1905.) 
the right, will cause the valve ito oe —_ the Hag me h = — = 
insure the complete movement of t g to its extreme lim 
each way, on each reciprocation, the sight-Hend end of the red g, | STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
which extends into the interior of the trunk c to a point about 
midway between the two cylinders, has secured to it a disc o, and, | _ 8752. A. W. Bennis, Bolton, Lancs. Mechanical 
within the trunk, a spring p is interposed between the disc o and ~ ary i Da aku anartee ara bord vege da aaa 

i io , jpe— ng- 
cach of the pistons ¢ ens. The Guig 4 s cue box B, a coking-chamber C, and means for feeding the fuel toon 
the coking chamber © to the fire. The coking-box B and chamber 
C are constructed entirely, or partially, with double walls D, 
between which passages or ducts d are formed for conveying 
heated or other air or gaseous mixtures to the fuel being coked | ment of the inner shell of the boiler and of the water-tubes to 
beyond the mouth of the pe ey’ ©. Such air-or gaseous | permit of this. As illustrated, the stoking-tube A is fitted in the 
mixture may be forced by a jet E of steam or compressed air | centre of the boiler B, being secured at its upper end to the top 
through the passages ‘or ducts d, and such air or air and steam | or cover-plate b of the boiler, and is closed by a portable cover a. 
or gaseous mixture will be heated by the walls in contact with or | The upper plates ! of the inner shell of the boiler B are curved 
near the glowing fire, and the air or air and steam or gaseous | or flared outwards to widen the smoke-box, and permit of the 

Ton B. WN y mixture is caused to blow out at or near the end of the coking products of combustion ping by the chi y O, fitted at one 
W\ SO MMMdAHEddll WSS chamber © in such a way, and at such an angle or angles, that it | side of the stoking-tube A. The transverse tubes D, E are fitted 

= 


The rer conveying tube F is shown suspended from the | has reference to and comprises improvements in and relating to 
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mixes with the gases issuing from the coking-chamber and the | in series on each. side of the stoking-tube, and the series of tubes 


S a K y : - 
: yl - : Y freshly-fed fuel, 80 producing more perfect combustion. The fuel | D and of tubes E are placed alternately at right angles to each 
Y is fed from the hopper A to the coking-chamber C and thence to other, and so arranged as to leave an open space for the stoking- 


ae a . Y/Y tube. The tubes D, E are shown as fitted with gutter-shaped 

WY MOAB WY a, 2 covers to assist in directing the flow of water through the tubes, 
E Fig aah Fig  s which are set at a slight inclination for the same purpose. These 
> 4 a 





iE covers may, however, be dispensed with. (Sealed May 11, 1905.) 


MISCELLANEOUS. 


with the source of motive fluid will cause the fluid to flow through 9292. The Patent Victoria Stone-Paving Com- 
the pipe m into the n and urge the pistons to the left, the | , Limited, London, and F. W. Laws, West Ham. 
fluid on the left-hand side of the piston d escaping through the ; H Pa “Slabs. (6 Figs.) April 22, 1904.—This invention 
valve i, When the pistons approach the left end of their stroke, f relates to moulds for the manufacture of paving slabs, and has for 
the spring p on the right-hand side will press on the disc o, and ; its object to facilitate the opening of the Ids for the removal 
when the spring has been wey i compressed, it will force of the slabs, and the subsequent replacement of the parts. a 
the valve-rod g to the left and effect the apes of the admission ; — } represents the mould, b the part of the side ledges which is 
valve A and the closing of the valve i, whereon the pistons will * X(7 ; permanently secured to the mould a, and c the portion of the 
commence their stroke to the right, the area of the piston d . J bes | YY Ra: ledge which is removable, this portion being tapered at the 
exposed to the pressure of the motive-power fluid being on the ~. Y, : underside to provide clearance. In the arrangement shown, 
left-hand side twice as great as that on theright. During the move- ate \ 3 = = each of the parts is in the form of two sides of a rectangle. 
ment of the pistons to the right the fluid in the annular — n H Tp it = d and e are the thumb-screws by means of which the removable 
will be driven through the £ pe m and will provide one-half of | part ¢ of the side of the mould is secured to the fixed part b 
the volume of fluid which, during this movement, will enter the i Att _ thereof, the screw d being passed through the fixed side 6 and 
motor cylinder a, the other half coming from the source of supply. { 

Towards the completion of the return stroke, the spring between j Fig 7 





oand the piston d will become compressed and will presently 
force the valve-rod g to the right, thus closing the admission 
valve A and opening the valve i, whereon the stroke of the pistons 
to the left will be repeated and so on continuously. On the pump 
side of the apparatus q is a foot-valve which lifts when the pistons 
make their stroke from right to left, and —— the inflow to the 
cylinder b of the fluid to be pumped. On the movement of the 

istons from left to right, the fluid in the cylinder b, on the right- 
Rana side of the piston ¢, will lift the delivery valves, and one- 
half will flow through the pipe ¢ to the annular space on the left- 
hand side of the piston e¢, the other half being forced to the 
desired place of delivery. (Sealed May 11, 1905.) 























SHIPS AND NAUTICAL APPLIANCES. > Any poo’ b = pp Hh bay ng Faye 
29,570 Pp and follower / are actua‘ rom the t G, to whic! 
ratus. ie Fy * “Yoo — 4 object 4 the in- | Partial rotation is given by any suitable means through the arm 
vention is to prevent the age of coal or the of other | °T lever H keyed to the shaft G. The lever H engages the feed- 
material while being loaded into the holds of vessels, which occu adjusting pawl J pivoted on the lever Land capable of adjustment 
when loaded in the usual manner, by tipping the coal from wagons | CY feed-adjusting lever K pivoted on the pin & on the pusher- 
aicn'ey oh directly f PPing agrons giebe lever L, which is keyed or otherwise secured to a projecting 
py tei d y ae the b et age Rg rdaenen Say A crane | end M of the pusher-plate. Variable motion is imparted to the 
ticall shh, in loaded’ from a high-1 loadi mere. er-plate F and tunower J by raising or lowering the notched 
ruay on which the ratiway bringiag the coals for shipment tee, | (ed-adjusting lever K, which varies the position of the adjusting 
nates. In this diagram the wagon is shown emptying its coal | PT) ],plowmne ® part or the whole of the stroke of the lever H | into § metal plate fitted in the adjacent end of the removable 
into the hopper A at the upper end of the conveying tube B. justed while the machin required, eh ae. ea ~| part c, and the screw e being through the other end of the 
This tube is supported from the loading-stage, as shown, and | On the return stroke a ed Seuon an the lev 7 accuracy. | removable part c into a similar metal plate upon the adjacent 
projects outwards from the stage, so as to reach the middle of | jection formed upon A ge. ar wee po a L. th o Bere he the | end of the fixed b. One end of each of the parts } and ¢ 
a ship of considerable size. © is the lower or telescopic part of her-plate F arnt fol Pp 7 tak @ ‘on act y ye ee is made with a shoulder to insure that the removable part is 
this tube with the stopping and regulating dec -door shown Lor G is preferabl ented Be obo be gin Lye stich the | fixed in the proper position. i is the screw which is inserted 
at D. This telescopic part is raised and lowered by the geared | Soking box — “1 y mre a bearings meee A ¢ | through the Bottom of the mould @ into the removable ledge «, 
winch E, by wire rope or chains, one for each side. The regu | Site “pr which i catemen ob this ny vag wo of 1c beter near the angle of the same, for the purpose of securing the said 
lating-door is shown on a larger scale in Fig. 2, where right and iormed hollow. A hi late N ad = ‘ded ke hse ® | removable ledge firmly to the bottom. The sides and bottom ; if 
left-hand worm-wheels G are fixed to each of the shafts or axles | piel or other mate — pia selma behind th sh Premed the mould are lined with zinc or other suitable material in (he 
wale parey the Sevked hase Se, ens end ieiphaaete eres (Sealed May 4, 1905.) ee - e pusher plate. | usual manner. It will be seen from the construction of the 
x Sue on a cpuame open we their pespesiee — wheels, peta improved mould that it can be yeti ont, = _ the 
i by turning this sp y means of the cranked handle the; 8566. S. E. Alley, Polmadie, Glasgow. Vertical | portion detached can be replaced and secured with extreie 
forked bars H are actuated, and thus the door is shut or opened. | Steam-Boilers. (Fig. } April 14, 1904.—This invention ' facility. (Sealed May 11, 1905.) 
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THE ANATOMY OF BRIDGEWORK.— 
No. VIII. 


By W. H. Txorpe, Assoc. M. Inst. C.E. 
Decay AND PAINTING. 


Tue writer has collected some particulars as to 
the amount and rate of rusting in metallic struc- 
tures which are of some interest. In all such in- 
stances it is very necessary to note the conditions 
which have obtained during the process of wasting, 
as without this misleading conclusions may be 
drawn. The information given relates in all cases 
to wrought iron, unless otherwise stated. 

A plate-girder bridge, having girders under rails, 
was found to be badly rusted. The atmospheric 
conditions were unusually trying, the air being 
damp and impregnated with acid fumes from adja- 
cent steel works. That the wasting was largely due 
to this latter cause was indicated by the fact that 
the girders nearest to the steel works suffered more 
than those farther removed and partly sheltered 
from the corrosive influence. 

The webs were in places eaten right through, 
having lost a mean amount of } in. full on each sur- 
face in twenty-eight years. Painting had not been 
well attended to. 

Ina similar bridge, nota great distance from this, 
but sufficiently far away to modify the conditions 
for the better, considerable wasting was also ob- 
served, but more particularly where the girders had 
been built into masonry, which, loosening with the 
constant movement of the girder-ends, had allowed 
moisture to collect, and rust to develop, without 
the chance of repainting these surfaces. The 
amount of waste at the places indicated was, as in 
the last case, about 4 in. on each face, and in the 
same time, other parts of the girders having suffered 


less. 

A third plate - girder bridge, with outer main 
girders, cross-girders, and plated floor, carrying a 
road over a railway and sidings, and which was 
known to have been neglected in the matter of 
painting, was very badly rusted, both as to the 
cross-girders and floor-plates. The atmosphere was 
somewhat damp; the chief cause of deterioration 
was, however, the smoke and steam from locomo- 
tives, which frequently stood for some time, during 
shunting operations, directly under the bridge. 
The webs of the cross-girders, which were originally 
} in. thick, had rusted into occasional holes during 
14 years—i.e., } in. from each surface in that time. 
When removed a little later the wasting was so 
complete that it was possible to knock out with a 
light hammer the remains of the web between 
flanges and stiffeners, so as to leave an open frame 
only. One of the cross-girdcrs was so treated by 
the men engaged upon the work, when it presented 
the appearance shown in Fig. 58. 

In another case—that of a bridge with lattice 
girders under rails—the ends were built into ma- 
sonry, which had, of course, loosened, with the usual 
result. The air of the locality was certainly pure, 
but somewhat damp. The general condition of the 
ironwork was good, but end-bars of the diagonal 
bracing, where they had been closed in, had lost 
4 in. on each surface in thirty-three years.. The 
top flanges immediately under the timber: floor 
were in a very fair state, which is of some interest 
when it is considered that these were made of 
steel of the same kind as that already noticed 
as being used in the construction of small girders 
(see Fig. 46 ante) described in the article upon 
‘‘ High Stress,” both cases dating from the year 
1861. The painting upon the lattice-girder bridge 
had been pretty well attended to; but in the casq 
of the small steel girders it had been greatly— 
perhaps altogether—neglected ; this, coupled with 
adverse atmospheric conditions, had produced the 
result that the rate of rusting had for the small 
girders been much greater than that of the steel top 
‘lange referred to, being fully } in. on each surface, 
as against a negligible amount under the more 
favourable circumstances. 

Girder-work over sea-water, as in piers, seems 
to rust at a sensibly greater rate than inland 
work -under average conditions ; but it is hardly 
practicable to make any strict comparison, as in 
either case the rate of oxidation is so much affected 

-even controlled—by the care bestowed upon the 
structures. This general conclusion is based upon 
the results of examination of wrought-iron aioli - 
work over sea-water of ages varying from fourteen 
to forty-four years. It should be remarked, how- 


old, and which were frequently wetted with sea- 
spray, were found to be wasting rather badly—the 
paint refusing to keep upon the surface. 

It may be concluded from the above instances, 
and from others which have come under notice, 
that wrought-iron work, if not properly cared for 
in respect to painting, or under conditions otherwise 
bad, may be expected to rust at a rate which corre- 
sponds to the loss of 4 in. on each surface in from 
fifteen to thirty years; but with proper care as to 
painting, and nw of exceptionally bad condi- 
tions, it does not appear to waste at any measur- 
able rate. In some instances, upon wang | the 
paint from girders which had been in use for thirty 
years, the writer has found, beneath the original 
red lead, the metallic surface bright and clean, 
showing no trace of rust. 

Of ordinary steelwork the same cannot be said, 
the common experience being that mild steel is 
very liable to be attacked by rust. With common 
care in the bridge-yard during manufacture, such 
that with wrought iron no after-trouble would be 
noticeable, steel is very liable to show, within a 
year of being built up, numerous little blisters on 
the painted surface ; any one of these being broken 
away discloses a small rust-pit. This is more 
often seen on the flange surfaces (horizontal) than 
on web surfaces (vertical), but it is probable the 
position has little to do with the matter, and that it 
is rather due to the fact that rust has been earlier 
started on the flange-plates, upon being put throuzh 
the drilling-machines and inundated with slurry, 
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which occurs only to a more limited extent with 
webs having fewer holes. The heads of steel rivets 
do not show this tendency ‘‘to pit,” or to early 
development of rust. The riveting is about the 
last operation in making a girder, each rivet being 
freed of all rust by heating, and quickly coming 
under the protection of oil or paint. It may 
happen in this way that the heads of rivets on a 
girder may be exposed without protection for as 
many hours only as the rest of the work for weeks, 
which fully accounts for the difference in behaviour. 
The essential point to be observed in all steel- 
work is to prevent, if possible, the first develop- 
ment of rust, for once begun it is much more difti- 
cult to arrest than in iron ; for this reason, oiling of 
all material for a steel bridge, at a very early stage 
of its existence, cannot be too strongly insisted 
upon. This practice, however, makes the work so 
objectionable, and even dangerous when being 
lifted—because of the liability to slip—to the men 
engaged upon it, that it is commonly very difficult 
to ensure it being done sufficiently soon to satisfy 
a careful inspector. If the work is carried out 
under cover, the requirement is less urgent. 
Strictly, all material should be- oiled so soon as 
rolled, but the writer does not remember to have 
seen this done at any of the mills he has visited, 
though it is common enough to find it specified. 
Ironwork does not need the extreme care which 
should be bestowed upon steelwork, but it is de- 
sirable that it should be painted as soon as pos- 
sible, the surfaces being first thoroughly cleaned. 
There is, probably, for painting girder work 
nothing to beat good red lead as a protective coat- 


will be greatly reduced 





ever, that in one case steel girders but five years 





for steel or for iron, the first protective covering 
is, perhaps, the most important of any it will ever 
receive, 

In repainting old work, care should be taken to 
remove all traces of rust previous to laying on the 
new coat. It is not an altogether uncommon 
practice to repaint old structures by dealing only 
with the parts readily accessible, which, being less 
liable to rust, probably -but little need it ; leaving 
those parts which are difficult of access, and where 
rust is developing, untouched ; treating the whole 
business as a matter of appearance simply. This, 
it need hardly be said, is indefensible. It is better 
rather to neglect the surfaces freely exposed and 
ventilated, and devote the whole care upon those 
other parts, confined and difficult to get at ; taking 
the trouble necessary to remove ballast, timber, or 
whatever may obstruct the operation, in order that 
the bad places may be thoroughly scraped, and then 
painted. Those parts which most need attention 
may cost, perhaps, to reach—and deal with when 
exposed—ten times as much per yard of surface 
as the rest of the superfices, which needs little, 
and is always accessible ; but the cost should not 
deter the proper carrying out of the work, as it will 
prove the very worst sort of economy tv deal with 
painting in a perfunctory manner. 

It should be noted that girder work, whether of 
wrought or cast iron, when embedded in lime or 
cement concrete, or mortar, generally proves to be 
very well preserved, provided that close contact 
has obtained. Cast-iron girders, when carrying 
jack arches resting upon the bottom flanges, are 
found after long use to be in remarkably good order, 
when finally taken out, having, indeed, the surface 
appearance of new girders. Much the same re- 
marks apply to girders of wrought iron carrying 
jack arches, where protected by the brickwork; pro- 
vided that the girders are sufticiently stiff to mini- 
mise deflection, and allow the masonry or brickwork 
to adhere to the surfaces. 

Such girders are in a very different condition to 
those previously referred to, in which the ends of 
the girders, carrying a light floor structure, are 
built into masonry where the deflection slope is 
greatest ; though, apart from the few cases where 
adherence can be relied upon, building-in is an 
undesirable practice, and has the disadvantage that 
after-examination is only possible by removing 
portions of the masonry, which it is evident would 
very seldom be resorted to. 

Cast iron has ordinarily—unlike wrought iron or 
steel—great capacity for resisting rust, and will, 
after many years of absolute neglect, nape but 
little the worse; an advantage which is the more 
pronounced when considered relatively to the 
greater thickness of the thinnest parts in cast-iron 
girders, the percentage of waste being propor- 
tionately lessened. 

Cast iron does, however, behave somewhat badly 
in sea-water, the metal sometimes losing its original 
character, and becoming in time quite soft ; though, 
if not worn away, as by the attrition of shingle, 
maintaining its original bulk. 

Of some forty-five cast-iron piles belonging to 
various structures, examined whilst engaged upon 
sea-pier work for Mr. St. George-Moore, though 
the writer found somewhat diverse results, in no 
case did there appear to be any general softening 
of the whole thickness, but a distinct change for 
some definite distance inwards, generally to be 
decided without difficulty, beyond which the metal 
appeared to retain its original character. In all 
cases any material depth of softening was found 
close to the ground, this depth rapidly decreasing 
higher up, till, at a height of 5 ft., but Jittle if any 
softening could be detected. At 2 ft. above ground 
the softening was frequently but one-quarter of 
that at ground level. oo was, too, often a con- 
siderable difference in the behaviour of different 
piles in the same structure under similar condi- 
tions; one pile being found to have only one- 
fourth part of the softening noticed in others, or 
possibly none at all. For six different structures 
the amount of softening near ground level, of about 
twenty-five piles examined, was as given in the 
table on the next page. 

The greatest depth of softening found (see No. 2) 





will, however, be found to be largely a question | 
of price. It may be stated broadly that, whether | 


was ;*; in., 1 ft. above ground, in a pile 36 years 
old. The decayed material when removed was of 


ing ; but there is considerable difficulty in getting |a soft, greasy consistency, perfectly black, which a 
itreasonably pure, without which quality its utility | few hours later was found to have changed to a dry 
The question of purity | yellow powder, by the rapid absorption, it may be 


supposed, of atmospheric oxygen. It is apparent, 
therefore, from this example that deterioration 
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|dently of the others. The wisdom of this policy 
Sorrenine or Cast Iron Pines In Sea-WaATER. is well exemplified in the present volume, for it 
+ - — deals entirely with the theory of electro-chemist: y, 
| Maximum § Maximum Rateof Mean Rate of : , and yet the theory expounded is very largely t/a 
No. Age. | Softening. Softening. __ Softening. Quality is ae. Materials Entered by vic | product of work done in very recent Peng Yt 3 
1 | I7years vs in in. in 7 years } in. in 15 years Soft Extremely soft sandstone. | true that from an early period in the history «f 
Z 36° ,, DPF » ing} ,, o result ea Buttle ona. | electro-chemistry we have had what might be call. 
; 3" iL? fe nar” — enc ~~ aoe) -- ~ an “Ionic theory,” but for a time that theory cou! 
5 — Small Negligible Q) | Sand and shingle. only be used in this particular branch of scienc, 
6 14 | Negligible itto ”) Sand. and did not seem to fall into line with tho 


may proceed to a considerable depth ; but it should | upper. Occasionally, also, the bottom lengths are 


be observed that other piles o 
softening at ground level of } in. only. 

The least rate of softening noticed, apart from 
those structures of a more recent date, in two of 
which it was very slight, occurred in a pier thirty- 
eight years old (No. 4), where, of three piles 
tested, two were quite hard, and the third softened 
yo in. only. 

Whatever may be the precise cause of the change, 
it does not appear to be affected by the period or 
percentage of immersion during the rise and fall 
of tides. 

This will be clear from the diagram, Fig. 59, 
which refers to four piles (No. 3 of table), all of the 
same age, in the same structure. On each 
depth of softening is given at points in strict rela- 
tion to each other, and to the tidal range. The per- 
centages of immersion for the various heights are 
also given, from a study of which it will be appa- 
rent that these have no relation to the amount of 
softening ; this, indeed, is always greatest near the 
ground, at whatever actual height it may be. For 
instance, pile A was at ground-level softened } in., 
that point being 60 per cent. of its life under 
water ; but on pile B, at a point 74 per cent. of the 
time oimiaal. and 4 ft. above a lower ground- 
level, no softening was apparent; further, at 
ground-level of this pile, the percentage being there 
87, the softening was no greater than at ground- 
level at pile A. . 

It is probable that while the percentage of sub- 
mersion in moving water hardly appears to affect 
the result, yet prolonged contact with wet sand, 
sea-weed, or clinging shell-fish may do so. This 
seems to suggest that the process of change, as be- 
tween the sea-water and the iron, is slow, and to be 
effective must be continuous; so that it is only 
found to any considerable extent where the water 
in contact with the surface is still. In the two 
worst cases, Nos. 1 and 2 of the table, at points 
1 ft. and 6 in. above ground-level, the surface was 
in one pile shrouded in a thick mantle of heavy 
sea-weed, and in the other covered by molluscs ; in 
both instances the surfaces being thus kept moist 
and undisturbed. The piles of the fourth case 
were in hard rock, were clean, and, where acces- 
sible, always either in moving water or quite dry. 

However this may be, the power to resist 
softening certainly appears to vary largely with the 
quality of the iron. The piles, referred to above, 
in which deterioration proceeded at the most rapid 
rate were certainly of a soft metal, the first being 
markedly so. On the other hand, certain piles 


(No. 4) of hard, close-grained iron suffered very | aVAall 
| to bring it up to date has been done by Dr. Burgess, 


little. 

It may be mentioned with respect to the last 
named, asa matter of interest, that the caps of the 
lower lengths (just above ground-level) had been 
cast with short pieces of wrought iron projecting—- 
possibly for lifting purposes—which during thirty- 


ile the | 


the set showed | 
‘length of time during which they may be relied 





| such temperatures. 





filled with concrete, which no doubt adds to the 


upon. 
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High-Temperature Measurements. By H. Le CuHarTe ier, 
rofesseur de Chimie Minérale au College de France, 
&c., and O. BoupovarD, Docteur és Sciences. Autho- 
rised translation and additions by G. K. Burcsss, 
D.Sc. (Paris), Assistant Physicist, Bureau of Standards 
(U.S.A.). Second Edition, revised and enlarged. New 
York: John Wiley and Sons; London : Chapman and 

Hall, Limited. [Price 12s. 6d. net. ] 

WHEN we consider the large number of industries 
in which a heating process at high temperatures 
forms the fundamental part of the manufacture, it 
is easy to realise the importance of having at our 
disposal some suitable practical means of measuring 
In many manufactures at high 
temperatures a slight change of temperature, either 
to a higher or a lower value, alters very consider- 
ably the nature of the product or the total yield, 
and it is thus imperative to be able to regulate the 
temperature to the exact value required. Many 
methods have been suggested from time to time, 
but not until recent years has the subject of pyro- 
metry been thoroughly investigated. Great success, 
however, has attended the efforts of those who have 
devoted themselves to this line of research, and to- 
day we have a number of practical pyrometers of 
different types, all capable of giving fairly exact 
measurements. No oneis more competent to speak 
on this subject than Professor Le Chatelier, whose 
name is so closely associated with high-temperature 
measurements, and a volume bearing his name on the 
title-page is sure of a favourable reception. Four 
years have passed since the first American edition 
of the work appeared and made its contents avail- 
able for English students of the subject ; and now 
we have a second edition. This is in itself a proof 
of success, while the extensive revisions and addi- 
tions that have been made in this new edition give 
ample proof of the steady progress made and good 
work done in the intervening years. 

To discuss adequately the contents of this volume 
would require much more space than is at our dis- 
posal, and it is the less necessary to do so as the 
authors have chosen a line of treatment which 
leaves no room for criticism. Their scheme is to 
explain briefly the fundamental laws on which all 
temperature measurements are based, and then to 
discuss separately the different types of pyrometer 
now available for use. The revision of the work 





the translator, at the request of M. Le Chatelier, 
and both in his translation and in his discussions 


/and descriptions of recent progress he has fulfilled 


eight years had altered in character to something | 
very like softened cast iron, but laminated, and | 


harder. Of about 1} in. original thickness, only 
x in. remained, having the semblance of wrought 
iron. The percentage of submersion was about 60. 

A number of piles, not included in the table, vary- 
ing from 15 to 44 years old, and of the same struc- 
ture to which set No. 2 belonged, were all found to 
be hard, with the exception of one showing ;y in. 
of softening. These are omitted, because the mud 
surrounding them was at the time of examination 
unusually high, so that the more normal ground- 
level could not be reached, at which points testing 
might have disclosed different results. It is pro- 
bable that for any piles standing in soft material 
examination below the surface would reveal more 
pronounced softening than where occasionally ex- 


To meet the effects of sea-water on cast-iron piles, 
and for other reasons. it is a common and good 
practice to make the lower lengths of greater thick- 


ness—-say, # in. more—than that sufficient for the 





excellently the duties entrusted to him. To all 
engaged in high-temperature measurements, either 
in the scientific laboratory or in industrial practice, 
the volume will be very useful and instructive. 
The theoretical portions will easily be understood 
by the student of physics, while the practical dis- 
cussion of the details of each apparatus, and of the 
precautions to be observed in using it, will be 
appreciated by those who have to use pyrometers 
in their work. The volume has numerous illus- 
trations. 





Electro-Chemistry. Part I.—General Theory. R. A. 
LeureLpt, D.Sc., Professor of Physics at the East 
London Technical College. Including a chapter on 
the Relation of Chemical Constitution to Conductivity, 
by T. S. Moors, B.A., B.Sc., Lecturer in the Uni- 
versity of Birmingham. London, New York, and 
Bombay : Longmans, Green, and Co. [Price 5s. 

Tuts volume is one of the series of text-books on 

physical chemistry now being published under the 

editorship of Sir William Ramsay. The — is 
to provide a series of manuals dealing with the 
different branches of the subject, so that each part 


may frequently be brought up to date indepen- | 





conceptions of electricity in other branches «{ 
physics. In recent times, however, very great 
changes have been made in these conceptions |.) 
the work done by various investigators in mol«- 
cular physics, and especially by experiments «1 
the conduction of electricity through gases, and it 
is now possible to bring all the branches into closer 
harmony. Thus in this volume we find the most 
modern view of the nature of electricity adopted 
and applied to the study of electrolysis. Dr. 
Lehfeldt has been a prominent worker in electro- 
chemistry and is well qualified to write upon the 
subject ; and in these es we find a thorough 
exposition of the theoretical principles underlying 
the practical science. The volume contains only 
three chapters. The first, entitled ‘‘ Mechanism 
of Conduction in Electrolysis,” deals with the rela- 
tion between the quantity of electricity passing 
through the electrolyte and the quantity of the 
consequent chemical action, and expounds the work 
of Arrhenius, Ostwald, Van’t Hoff, and others, 
whose names are associated with this subject. 
Chapter II., from the pen of Mr. T. 8S. Moore, is, 
as Dr. Lehfeldt expresses it in his preface, “ in 
the nature of an appendix to the first chapter,” 
and is more purely chemical in character. It 
is devoted to an examination of the results 
obtained from experiments upon the relation 
between the chemical constitution of a substance 
and the electrical conductivity of its solutions, in 
order to arrive as far as possible at definite 
binding rules. In the final chapter Dr. Lehfeldt 
expounds the ‘‘Theory of Chemi-Electromotive 
Force ;” that is, he examines the relation between 
electromotive force and intensity of chemical action. 
After explaining concentration and _ polarisation 
effects, he discusses the thermodynamics of the 
electrolytic cell, and then describes practical 
methods of measuring electromotive force. The 
chapter concludes with a discussion of the requisites 
in a standard cell, and descriptions of various 
types. 

Some parts of the volume present fairly hard 
reading to the student who takes up the subject 
for the first time, but anyone who masters its 
contents will find himself well equipped to deal 
with any problems arising in the practical applica- 
tions of electro-chemistry—a branch of the subject 
to be considered in a later volume. 


The Testing of Continuous-Current Machines in Lubora- 
tories and Test-Rooms. By CHARLES KINZBRUNNER, 
A.M.IL.E.E., Lecturer on Electrical Engineering and 
Design at the Municipal School of Technology, Man- 
So a London: Harper and Brothers. [Price 6s. 
net. 

On the title-page this work is described as ‘‘A 

Practical Work for Students and Engineers,” and 

that is an excellent and very proper description. 

The subject with which it deals is of great import- 

ance alike to the student of electrical engineering 

and to the practical engineer: the student is in- 
structed on practical testing of dynamos and motois, 
in order that he may learn by experience the prin- 
ciples and properties of these machines and their 
behaviour in actual use; while, for the practical 
engineer, testing is part of his every-day work. 
To both classes, therefore, a really good book of 
instruction on this kind of work is very valuable, 
and we believe that, as regards the testing of con- 
tinuous-current machinery, the present volume will 
be found most useful. It is based on laboratory 
notes made by the author for the use of his students, 
and contains a very comprehensive course of in- 
struction on all the different classes of tests which 
fall to be made on continuous-current dynamos 
and motors. Purely theoretical matter appears 
| but seldom, and then only to make more clear the 
| principles underlying particular tests. The author 
‘assumes that his reader has a knowledge of the 
| principles of continuous-current machinery, and 
| devotes himself to explaining the various practical 
| tests, balancing the relative merits where several 
different methods of testing may be followed for 
one and the same purpose, and calling attention to 
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little details of practice which may seem slight in 
themselves, but are really of great importance if 
reliable results are to be obtained. 

It is obviously not possible even to outline here 

the details of the author's treatment of his subject. 
It must be sufficient to give the general scheme. 
\t the outset he describes measuring instruments 
and the various kinds of apparatus, such as re- 
sistances, starters, and regulators, which are con- 
stantly in use in tests. He then discusses resistance 
measurements, showing how to measure the re- 
sistance of the armature, the brushess, and the 
contacts between brushes and commutator, and, 
finally, the resistance of the field. Temperature 
measurements for armatures, field-windings, and 
commutators are next described, and these are fol- 
lowed by insulation measurements. A short chapter 
on ‘* Measurement of Speed ” is given before pass- 
ing to the determination of characteristic curves, 
which are dealt with intwo chapters, one on ‘* No 
Load ” and the other on ‘‘ Load Characteristics.” 
In these chapters, in addition to the actual tests, 
will be found useful practical remarks on the self- 
excitation of shunt and series dynamos. After 
magnetic measurements have been explained in a 
short chapter, the author takes up the question of 
efficiency, the discussion of which occupies the 
lorgest chapter in the volume. The treatment 
here is very practical and very thorough, and the 
author’s explanations of principles and of practical 
details are admirably clear. 

The remaining chapters are one on the ‘“‘ Separa- 
tion of Losses” and one on ‘‘ Practical Testing,” which 
opens with the report of the Committee on Stan- 
dardisation of the American Institute of Electrical 
Engineers, and then gives practical advice on the 
procedure to be followed when tests have to be 
made, in the shops or elsewhere, on the various 
types of continuous-current generators and motors. 
Still further useful practical instruction is given in 
an appendix on ‘‘The Installation, Care, and 
Management of Electric Machines,” which includes 
also specimen test-sheets for direct-current gene- 
rators and motors. 

We feel sure that any student or practical engi- 
neer who follows the instructions given in this 
volume in making his tests, and at the same 
time studies intelligently all the author’s general 
remarks, will acquire a very sound knowledge of 
his subject. The volume is attractive in type and 
form, and is excellently illustrated. 


Steam-Turbines, with an Appendix on Gas-Turbincs, and 
the Future of Heat-Engines. By Dr. A. Stopo.a, Pro- 
fessor at the Polytechnicum, Zurich. Translated by 
Dr. Lovis C, Lowenstein, Lehigh University. 
age Archibald Constable and Co., Limited. [Price 
2ls. net. 

Tue above volume, just issued, is an English transla- 

tion of the important work of Dr. Stodola, of which 

the German edition was recently reviewed in our 
columns. Dr. Stodola’s book is universally recog- 
nised as by far the best text-book on the steam- 
turbine yet issued. It does not, of course, say 
the final word on the steam-turbine, since many 
years must elapse before any approach to finality 
is possible, as data of real value concerning the 
performance of actual turbines are still largely 
wanting, makers being exceedingly chary as to 
furnishing such information as would enable ouc- 
siders to make a useful comparison between theo- 
retical and actual results. These data must in 
time, however, become common property, as sooner 
or later some purchasers at any rate are certain to 
afford facilities for a thorough investigation of their 
own units, and a comparison of the data obtained 
from different types will make it possible to com- 
pare the coefficients obtaining in the case of actual 
turbines with those based on laboratory experi- 
ments. In the meantime it may be said that no 
one 18 competent to make such a comparison who 
is ignorant of Dr. Stodola’s work, in which is given 

a very full treatment of the theory of the different 

varieties of steam-turbine, both simple and com- 

pound ; as well as many original data, the results 
of experiments carried out by the author at Zurich. 

The thermodynamic aspect of the matter is not solely 

dealt with, but details of the principal constructive 

features of the principal makes are illustrated, 

Whilst the dynamics of the flexible shaft used in 

the De Layal turbine are investigated at length, 

as is also the strength of disc under centrifugal 
forces. Trial data as to most of the practical types 

! steam-turbines are also included ; but, through 


than they might be, owing to the absence of detailed 

ticulars of the units tested. Naturally enough, 
nowever, the builders are very shy of permitting 
such particulars to be published. 

As we have so recently reviewed the German 
edition at length,* it is unnecessary to add much 
about the new translation, which has been very 
well done by Dr. Loewenstein, All important 
data and “equations have been converted into 
English units, and Professor Moeller’s useful 
diagram of the properties of steam is reproduced 
both on the English and Continental systems. 

The Fan; including the Theory and Practice of Centri- 
fugal and Axial Fans. By Cuarurs H. Innes, M.A. 
(Cantab.), Lecturer on Engineering at Rutherford 
College, Newcastle-upon-Tyne, Manchester: The 
Tre Publishing Company, Limited. [Price 4s. 
ne 

In this volume the author works out a theory of 
the fan, based upon that of the centrifugal pump. 
The two machines are not exactly similar, but the 
author considers that by likening the action of the 
fan to that of the centrifugal pump operating 
against the resistance of horizontal piping only, the 
same theory may be usefully applied. The early 
chapters are devoted to the development of this 
theory, and are very largely mathematical ; but the 
analysis is not of an intricate character. The 
points which are of importance in the mechanical 
design of fans are all properly emphasised. In the 
central portion of the volume the author has com- 
piled, from various sources, descriptions of the 
leading investigations on the efficiency of different 
types of fans, and by using the data of some of 
these experiments in his own equations he shows 
that there is a very close agreement between the 
results thus obtained from theory and those actually 
obtained in the experiments. The concluding 
chapters deal with high-pressure fans and with pro- 
peller and screw-fans. 

To criticise in detail the author’s theoretical 
analysis would require a much longer study of the 
text than we have been able to give to it ; but it is 
evident that Mr. Innes has a sound knowledge of 
his subject, that he has been careful and compre- 
hensive in his exposition, and that throughout he 
has endeavoured to keep before the mind of the 
reader the practical application of the theoretical 
resulis which are obtained. The diagrams serve a 
useful purpose, but in some cases their reproduction 
is on too small a scale to give the clearness and defi- 
nition desirable. 
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_ Pneumatic Hammers,—On the 17th ult. the action 
instituted by the Consolidated Pneumatic Tool Company, 
Limited, who are the owners of the Boyer patents, against 
infringers, came on for hearing before Mr. Fastice 
Buckley. The plaintiffs obtained judgment against the 
defendants, and a certificate establishing the validity of 
their patents, Boyer, No. 7672, of 1895, and No. 24,165, 
of 1896, with an injunction against the defendants, who 
had been infringing by selling the Keller (Philadelphia) 
hammer in this country. 

Messrs. Ruston, Proctor, anv Co., Limitrp.—The 
annual meeting of this company was held at Lincoln on 
Tuesday, the 30th ult., Colonel Ruston presiding. The 
chairman, in moving the adoption of the report, said the 
balance-sheet was satisfactory. There had been a further 
outlay on capital account under the head of “‘land, build- 
ings, plant, and machinery ;” it was principally represented 
by the further equipment of a new boiler shop. Sundry 
creditors stood at 89,817/., s reduction from last year of 
about 3000/. Included in the 89,8177. wasa bank overdraft 
of 27,606/., which was less than it was twelve months ago 
by about 8500/. The directors were anxious to still 
further reduce this item; and if the policy which 
they recommended, of paying steady dividends, and 
at the same time of building up a substantial re- 
serve fund, was approved by the shareholders, they 
believed that within a reasonable time it might be pos- 
sible to accomplish this. The net profit for the year was 
37,4082. This the directors recommended to be appro- 
priated, first, to the payment of a dividend of 12s. per 
share, or fey cent. per annum; and, secondly, to the 
transfer of 10,000/. to the reserve. It was further pro- 
posed to carry forward 5798/. The report was adopted, 
and the dividend recommended was declared. 





TuRBINE - STEAMERS.—There has just been issued by 
Messrs. David Robertson and Co., Limited, 23, Gordon- 
street, Glasgow, at 1s. net, a review of the progress of 
the steam-turbine as adopted for marine purposes. This 
brochure, by Mr. W. O. Wilkins, includes a popular ex- 
planation of the principle of the turbine, and collects in 
an interesting narrative details of all the vessels into 
which the Parsons system bas been fitted, with engravings 
of the various ships under way or on the building berths, in 
addition to views of some turbines in course of construc- 
tion. Although there is not much that is new in this com- 
pilation, many will welcome it as a comprehensive state- 
ment of work already done. There have been launched 
up to date thirty vessels fitted with turbines. These 
range in tonnage from the 444 tons of the first experi- 
mental boat—the Turbinia, built in 1896—to the 21,150 
tons of the Cunard liner Carmania, now being completed 
at the works of Messrs. John Brown and OCo., Limited, 
Clydebank. Of the number, four are torpedo-boat de- 
stroyers, one is a third-class cruiser, five are yachts, and 
the others, with three exceptions, are channel or coasting 
steamers. In addition there are building two express 
Atlantic liners for the Cunard Company, a steamer for 
the Dover and Calais service, another for the Union 
Steamship Company of New Zealand, and three Channel 








no fault of the author, these are less illuminative 


* See ENGINEERING, January 6, 1905, page 3 ante. 


steamers for the Great Western Railway. 
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Fie. 58. Rurau Stepcge Manuat Enoaine (witnout Tank); ConstRvucrep BY 
Messrs. FLaper, JOnSTADT. 





Fie. 60. 





Rurat UnsHippaBLeE Manvuat ENGINE on Two-WHereEL Trap; Constructep 


BY Messrs. FLaperR, JOnSTADT. 


THE CONTINENTAL FIRE SERVICE. 
By Epwin O. Sacus, F.R.S. Ed., Architect. 
(Continued from page 598.) 


GermMany.—THE IMPERIAL GERMAN FrRE-SERVICE 
UnIon. 


In Germany, fire-brigade associations have played 
& very Peg arm part in the development of 
modern fire-brigade life, not only from a technical 
point of view, but, above all, in the extension and 
organisation of brigade work. The German associa- 
tions, with the new Imperial Fire-Service Union and 
the Board that preceded it, have made the German 
volunteer and obligatory fire service what it is, and 
have also very considerably influenced the profes- 
sional fire service of the country. 

The German Imperial Fire-Service Union consists 
of the whole of the German fire-brigade associa- 
tions, and represents the entire fire service, with 
the exception, as already indicated, of certain North 
German professional forces, such as the Berlin, 
Hamburg, Bremen, Hanover, Stettin, and similar 
Brigades. The Technical Commission of the 
Union, which is at times strengthened by the 
election of distinguished professional firemen and 
specialists outside: the Unien, generally consists of 
eight members, and this number includes the officers 
of professional brigades not affiliated to the central 
organisation. It is the task of the Technical Com- 
mission to deal with all questions of fire pro- 
tection, and to give information to fire brigades in 
the form of reports and publications. Among the 
matters thus dealt with are the drawing up of rules 
for the testing and construction of mechanical 
ladders, manual and steam fire-engines, the testing 
of life-saving apparatus, and the standardising of 
hose-couplings and introduction of standard con- 





necting-pieces. The Technical Commission also | 
arrange lectures on fire-resisting building construc- 
tion and other subjects having special bearing on 
the fire-preventive side of the fire question. 

Table VIII., given on page 730, was prepared by 
the Technical Commission as a general picture of | 
the volunteer and obligatory fire service in Ger- 
many in 1897. From this it appears that at the 
end of 1897 there were in the German Empire | 
12,067 volunteer and 13,937 obligatory fire bri- | 
gades ; in all, 26,004 brigades, with a membership 
of 1,449,915 men, serving 44,821 engines, with a 
length of 3,684,437 metres of hose. 

These are the last authoritative figures I can 
present, as these statistics are only made up once 
in six years, and those for 1903 have not yet been 
issued. In Germany, however, if taken asa whole, 
scarcely any increase is to be expected above these | 
figures, except in the matter of equipment ; for, if 
anything, there is rightly a tendency to decrease 
the ratio of firemen per brigade with the advent of 
more modern appliances. There may be an increase | 
in brigades, but scarcely in firemen, as taken over 
the wholecountry. ‘‘ Meyer’s Encyclopedia,” pub- 
lished at Leipsig in 1903, presents approximate 
figures for 1902, in which the professional brigades 
are included. From these figures, which I give in | 
Table IX., on e 730, it will be seen that the 
total of firemen is less, but the number of brigades 
greater. For our purpose, when considering Ger- 
many, it will, however, suffice to assume that there 
are, roughly, close on 1} million firemen, all ranks | 
and all types, distributed among some 26,600 bri- | 
gades, which, with the exception of some 50 profes- | 
sional brigades (with 3000 men), are divided among 
thirty-two fire-brigade associations, centred in an | 
Imperial Union. Besides this there is the society 
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of professional fire-brigade commissioned (superior 
officers referred to, which, however, takes rathe 
the form of a professional society or club than « 
fire-brigade union or professional fire service centre. 

In order to obtain some idea as to the relat ve 
power and efficiency of the rural fire brigades, which 
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Rurat Portasce Steam Fire-EnGine ; CONSTRUCTED 
BY Messrs. Buscu, Bautzen. 








Fie. 68. Rurat PortasLte STeAM Fire-Encoine ; ConstTRuCcTED 
BY Messrs. FLaper, JOmSTADT. 





but this is remedied, as a| seats facing outwards and sideways, whilst two 
rule, firstly, by a hose-reel| go on the driver's box and two back on to the 
being attached that runs on | driver’s box. The appliance (Fig. 57) at first sight 
its own wheels—i.e., is not | appears somewhat + mas , yet it is generally 
shipped ; and, secondly, by | recognised as a very effective turn-out of its kind, 
the fact that there is gene-|and will in time, no doubt, be improved upon so 
rally a second appliance | as to be lower in build. A point worth noting is, 
turned out, with the neces-| that when the manual is unshipped, the carriage 
sary extra hose and odd/|lends itself well for ambulance work, which is a 
gear, also hook - ladders ; | matter of importance in rural districts where there 
whilst for the larger rural | are no ambulance carriages at hand. Tlie litter is 
brigades there is generally | then fastened under the skeleton frame, and the 
also a horsed extension-/| frame covered in with a canvas hood. This appli- 
ladder. To give an idea of | ance is also by Messrs. Honig and Co., of Cologne, 
the construction which is | who exhibited same of their more modern and up- 
recognised as the standard | to-date appliances, including an 80-ft. manual- 
for the pumps of these | worked long ladder, at the Earl's Court Exhibition 
manual engines we give a/| of 1903. 

small diagram (Fig. 59,| As to the unshippable sledge-shaped manual 
page 728), which indicates | engines, I should mention that they are used exten- 
clearly the rough-and-ready | sively in the essentially agricultural districts, where 
and very practical pumping | parishes of small population extend over large 
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Rugat Porrasie Steam Fire-Encine ; ConstTRucTED 
BY Messrs. Fiaper, JOmsTADT. 





form the majority of the Imperial German Fire- 
Service Union, I take this opportunity to present 
illustrations of characteristic fire appliances gene- 
rally used in these brigades, as also some of the 
appliances which have been introduced in the more 
progressive and up-to-date country forces. 
Regarding the typical equipment, there are two 
kinds of manual engines in general use, generally 


known as the low manual (Fig. 56, Plate I.) and | 


the high manual respectively. They are very 
simply constructed for rough wear, and are run 
with two horses. Like the Austrian type, they are 
built to work fore-and-aft, long levers running 
right across the engine from front to back, and the 
men work poles screwed to these levers. 
types are constructed by Messrs. Honig, of Cologne, 
te of the oldest Prussian fire-engine makers, 
who have been established since 1832. 
patterns are so-called ‘‘ standard ” patterns. 


Both | 


|gear applied to these manuals. I would specially 
point out that the covers to the valves are not 
screwed down, but have akind of bayonet fastening 
| with a small lever, so that the cap can be opened 
| instantaneously. 

An appliance not as common as the two manuals 
just named is a combined appliance where only a 
one-horsed vehicle turns out, and carries practically 
everything the rural brigade desires to bring along 
| with it. This appliance (Fig. 57, Plate I.) is a four- 
wheeled vehicle, comprising a kind of skeleton car- 
riage, on which is carried a sledge-shaped’ manual 
engine, which is unshipped when taken into use. 
Over the skeleton there is a frame to carry the neces- 
sary hook-ladders, two or three in number ; the hose- 
reel is under the driver’s seat, and under the general 
carriage frame is a large box or cupboard, contain- 





| 


areas. In such parishes hose and ladders are kept 
at different points ready for use, and these manuals 
are concentrated rapidly, being carried on two-wheel 
traps in summer, or hauled sledge-fashion over the 
snow in winter. In Fig. 58, page 728, one of these 
sledge manuals is shown, and the type illustrated 
has no bucket or fixed tank. In Fig. 60, on the 
same page, another manual is shown, which has 
its own tank, and is mounted on a two-wheel 
two-horse trap, one of the levers folding back 
| hinge fashion, so as not to interfere with the driver. 
Both these gy are by Messrs. Flader, of 
| Jéhstadt, in Saxony. These appliances are also 
|very popular with private and factory or 
| They are quite inexpensive and relatively of con- 
| siderable power. 

| Keferring to the hook-ladders carried and worked 





The | ing the necessary additional small gear. Whilst in| in all rural brigades, and in respect to which the 
The | the first-named appliances the men sit four-in-hand | firemen all over the country show great proficiency, 


disadvantage of their build is that they do not| fashion, looking forward or to the rear of the|I think I should here illustrate two detailed work- 


have enough space to carry additional small gear ; ' appliance, we here find six of the men have their | ing drawings of the kind of ladders used, and the 
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TABLE VIIL—Tortat StrenctaH oF VOLUNTEER AND OBLIGATORY Fire BsicApEs IN GERMANY DULY 
ORGANISED AND EQuIPpPED AT THE END OF 1897, EXCLUSIVE OF THE PROFESSIONAL BriGaDEs (say, IN 1897, 


50 Bricapges wirn 3000 MeN). (AccoRDING TO THE TECHNICAL COMMISSION.) 


NUMBER OF BRIGADES. 


NAME OF COUNTRY OR PRINCIPALITY. 


3,078 
6,616 
610 
69 
403 


Kingdom of Prussia 
Bavaria 
Saxony... 
ial Wiirtembury 
Grand Duchy of Baden 
fesse 


Mecklenberg-Schwerin 
Mecklenberg-Strelitz 
Oldenburg ; 

ye Weimar 

lbukedom of Altenburg 

Anhalt 


- Braunschweig 


« Coburg-Gotha 
ae Meiningen 
Princedom of Lippe-Detmo! 
% Lippe-Schaumburg 
Reuss & L. es 


ReussgénL.. 
Schwarzburg-Rudolstadt 


Schwarzburg-S »ndersh sen 
: Waldeck-Pyrmont =e 
Freie Reichstadt 


Bremen 

Lubeck 
= Hamburg 

Alsa:e-Lorra‘ne .. aa 


Volunteer. Obligatory. Total. 


Number of 
Engines 
(including 
Steamers’. 


Number Leng'h 
of of 


Hose 
in Metres. 


Firemen 
(all Ranks). 
1,262,429 

947,293 

460,817 

344,900 


6,598 314,283 
631.713 
49,837 
220,297 
36,076 
60,374 
1,034 


19,253 
12,199 
2'745 
3,291 
832 


1,616 


3,520 
5,681 
123 
1,861 
21 71,748 
99,719 


8,210 


4,040 
85,404 





Total 


13,937 26,004 | 1,449,915 


Nore.—The definition of ** Obligatory” Fire Brigades was not properly understood in 1897, with the result that some 
so-called “fire watches ”—i.e., corps not duly trained and equipped—have been included in error, perhaps to the extent of 


4 or 5 per cent, 


TanLte IX.—The German Fire Service in 1902. 
(According to ‘* Meyer’s Encyclopedia.” 





Fire Brigades. | Firemen (all Ranks). 


| Associations. 

| Obligatory. 
Volunteer. 

| Obligatory. 

| Professional. 


149,496 
363,942 


18,746 
16,250 
34,457 
14,494 
1,038 
1,557 
50 


=_ 


966 
| 216 


Prussia 
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& 
= & | Professional. 
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8. Meiningen 
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19 
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52 


142 

2 153 

31) 1) 558 | 604 
13) 2) 15,489 | 73| 37 


——- 


Hamburg of suf 'se 

Alsace-Lorraine sel 
fad | 
| §2 12,671. 13,890'59| 638,697 
| —_ 7 Me 


26,620 | 


| 799,347 '3736 


1,441,770 
exact dimensions of their construction. I do this, 
in the first place, because I consider the types of 
hook-ladders used in Germany to be superior to 
those used in Austria-Hungary. I have found from 
experience (i.e., personal use at fires) that the steel- 
toothed hook is a far more convenient hook than 
the round wooden one. I have also found the 
single hook to be far more useful than two hooks. 
Seeing that the hook-ladders that have been lately 
introduced to some extent into this country 
are to a very great extent of Continental make, 
the working drawing may also be useful to those 
who wish to encourage home industries, and par- 
ticularly to those fire chiefs who prefer to see such 
appliances as these made at their fire stations. 

Of the hook-ladders illustri.ted, the one known as 
the new Berlin type (Figs. 61 and 62, page 728) is, 
to my mind, by far the best anywhere in exist- 
ence. The secon] ladder illustrated (Figs. 63 to 66, 
page 728) has only one upright, with steps bracketed 
out to each sido, is lighter, and in many ways handier ; 
but for use generally in all weathers, and more par- 
ticularly in wet and snowy weather, it can by no 
means compare favourably for safe and practical 
usage with the so-called Berlin type. There is one 

int, however, to which I should particularly refer 
in the construction of the single-upright hook-ladder, 
and that is, the strut which keeps the lower part 


\ 


jof the ladder away from the walls, and greatly 
| facilitates the foothold. ‘This is not used with the 
| Berlin ladder (Figs. 61 and 62), but something of 
the kind would certainly be an improvement. 
Germany, generally speaking, is not well equipped 
| with steam fire-engines in its rural brigades—7.e., 
the proportion of steam fire-engines to brigades 
|is quite small, compared, say, with the British 
brigades, in which, for instance, the 539 brigades of 
loa National Fire Brigades’ Union have 338 steam 
porta -saye Probably this accounts to a great 
|extent for the great strength of the majority of 
| the German rural brigades, inasmuch as they pro- 
| vide their own pumpers. 
| The intermediate step, between the provision of 
a manual fire-engine, and the provision of a horsed 
| fire-engine in Germany takes the form of the pro- 
| vision of a small portable, wheeled, hand-drawn 
| fire-engine, having a capacity of about 500 litres per 
| minute (110 gallons), and which does very useful 
| work. One of these, constructed by Messrs. Busch, 
| of Bautzen, in Saxony, is illustrated in Fig. 67, 
| page 729 ; and, taken all round, it will be found that 
| this small portable two-wheeled stean: fire-engine 
| meets the requirements of most small self-contained 
| rural villages, where there is no question of long dis- 
| tances to be run. The engine is unshipped from its 
carriage when at work. A further intermediate step 
for parishes of greater extent is the provision of 
somewhat larger portable steam fire-engines, which 
are shipped on to a two-wheel one-horse trap. An 
,example by Messrs. Flader, with a capacity of 
600 litres (132 gallons) per minute, and weighing 
200 kilogrammes (4 —? is illustrated in Figs. 68 
|and 69, page 729; and I would mention that the 
‘carriage is so constructed that the engine balances 
well and drives easily. 
| As to the horsed steam fire-engines of German 
‘country fire brigades, there are numerous makers 
'—some half-dozen fire-engine makers of good 
standing, producing serviceable engines. But of 
the German steam fire-engines, those of Messrs. 
Busch, of Bautzen, enjoy a high reputation for 
design, make, and finish, with the result that, in 
speaking of German steam fire-engines, the Busch 
type may be considered the characteristic ones 
for the country. The Berlin Royal Police Fire 
| Brigade has practically only Busch steamers —I 
| believe some twenty in number. These steamers 
|are turned out in different sizes, but are otherwise 
very much of one pattern ; and it will, therefore, 
| be sufficient to illustrate the one known by the 
| trade name of ‘‘ Berlin Standard” (see Fig. 70, 
| Plate I.), which has a capacity of 15U0 litres (330 
gallons) per minute. 

From the steam fire-engine of Messrs. Busch, that 
firm, in consultation with Herr Reichel, of Han- 
| over, the newly-appointed chief officer of the Berlin 
Brigade, built a series of self-propelled appliances, 
which will be dealt with at length when referring 
to the Hanover force; but these examples of 
|appliances used by the rural fire-fighting service 
| would not be complete without illustrating one of 








these up-to-date engines as provided for country 
brigades. The appliance shown in Fig. 71, know) 
by the trade name of ** Universal” rural motw: 
fire-engine, comprises a steam fire-engine of goo! 
capacity, propelled under its own steam, wit! 
plenty of accommodation for small gear, two hose 
reels carried up above, to be drawn off broadside on, 
a large hose-reel shipped to the back, and a frame tu 
carry a set of hook-ladders ; the appliance, when 
fully manned, carries all ranks—i.e., a foreman 
as the driver, an engineer, two men on the box 
seat. and three men on each side. Perhaps [ 
should here immediately add that several self- 
propelled fire-engines by Messrs. Busch, of good 
design, were exhibited at the Earl’s Court Exhibi- 
tion of 1903. 

From the above particulars of the characteristic 
fire appliances used in the country brigades of the 
Imperial German Fire-Service Union an idea will 
be obtained as to the material at the disposal of its 
forces. I shall deal at length with individual ap- 
pliances when referring to special brigades, but 
the illustrations presented should suffice for the 
moment. 

Having regard to the great importance of tle 
German Union, I think it will not be out of place 
to present a few particulars regarding the principal 
points of its statutes which were recently adopted 
at the meeting at Mayence. In the first place, the 
Union, to give it its full title, calls itseif the 
Imperial German Union of Volunteer and other 
Organised and Equipped Fire Brigades. This title, 
which was the subject of considerable discussion, 
was intended to exclude from membership the 
so called fire watches to which I have referred, and 
which are merely a lower grade of obligatory 
helpers, unequipped and untrained in fire-brigade 
work proper. It was intended not to exclude the 
professional fire brigades, of which a number are 
represented in the Union. Membership in the 
Union cannot be obtained by individuals or in- 
dividual brigades, but can only be obtained by duly 
constituted associations belonging to German States 
or provinces. The executive of an association joining 
the union, by joining, ipso facto binds its membership 
—i.e., its fire brigades—to accept the Union’s ruling. 
The associations can be turned out of the Union if 
they do not meet the requirements of membership, 
which include the subscription, and the prompt and 
immediate return of statistical and other informa- 
tion. The various State and provincial associations 
are represented on the Union by delegates, on the 
basis of one delegate to every 500 brigades in the 
association. The management of the Union is in 
the hands of this body of delegates, who have as a 
small executive, their president, vice-president, and 
honorary secretary ; these take office for five years 
at a time. The president fills more what we 
should term the office of chairman—i.e.—he is 
eminently an‘ executive officer. The work of the 
Union is governed by a useful set of workable 
by-laws ; and having attended an executive meet- 
ing and been present at the Union’s gathering 
last year, I can only speak highly of the way in 
which the work is conducted. 

Regarding the Professional Fire-Brigade Officers’ 
Society, this body has some 150 members, com- 
prising chief and superior officers, and has recently 
commenced to do a considerable amount of useful 
tech rical work, primarily in the character of re- 
search work. The idea of this society was conceived 
in 1895, but it did not properly get to work until 
1901, on the occasion of the International Fire Con- 
gress at Berlin. Its meeting at Munich last year, 
and the one before at Dresden, really marked the 
commencement of practical work, whilst the pro- 
gramme for its next meeting at Bremen in a few 
weeks’ time promises some discussions of unusual 
interest. 

The relations between the professional officers’ 
society and the union are of a cordial character, 
representatives of the respective bodies being 
invited to attend each other's meetings. 

The president of the union for the current 
four years is Herr Dietzler, a building contractor 
of considerable fire-brigade experience, who has 
long been at the head of his local provincial 
association. 

The president of the Professional Association 
is Chief Officer Westphalen, the well-known hea: 
of the Hamburg Fire Brigade, and an authority «f 
international standing. 

The union and the society are jointly represent! 
on the International Fire-Service Council by fiftec1 


‘delegates of high standing. The union and the 
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Austrian Imperial Association also have a Joint 
Committee to deal with various technical matters, 
and points common to the two countries. 


(To be continued.) 








THE OPTICAL CONVENTION. 
(Continued from page 714.) 

AutrHoucH four mornings— Wednesday, May 31, 
to Saturday, June 3—had been reserved for the 
reading and discussion of papers, and notwithstand- 
ing that the commencement was always made 
punctually at 10 A.M., and the adjournment less 
punctually, some time after the schedule time— 
1 p.m.—the thirty papers could only be disposed of 
by simultaneous meetings of two sections on three 
of the mornings. We will now continue our notices 
of papers read. 

ABERRATION. 

The communication by Mr. S. D. Chalmers, 
M.A., head of the Department of Technical Optics 
at the Northampton Institute, has already been 
briefly mentioned (see page 714 ante), and we now 
propose to supplement our notice with the aid 
of a few diagrams (Figs. 1, 2, and 3). Aberra- 
tions, Mr. Chalmers urged, should be specified 
numerically, whether obtained from theoretical de- 
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distances are suitably chosen, the centre of the 
section of each beam can be determined, and thus 
|the direction and position of the ray from the 
centre of each aperture is obtained. In order to 
make the results readily expressible in terms of 
the usual aberration specifications, the dia- 
phragm, Mr. Chalmers expiained, was placed 
at the plane of the stop. The work was, for 
hotographic lenses, done on a Beck lens-testing 

nch, provided with a fixed collimator or a distant 
source of light, the lens being rotated about the 
back nodal point. A series of photographs inside 
focus was taken on one plate, and a corresponding 
|series on another, a special fitting being attached 
to the bench to permit of the plate swinging with 
the lens-holder, thus allowing all exposures to be 
made on plates, which were kept parallel to the 
focal plane. The photographs were examined 
microscopically, and a camera lucida was used to 
draw a diagram showing the centre of each of the 
|spots. When the first diagram was complete, the 
| other photograph was placed on the stage of the 
microscope, and reversed to bring corresponding 
points in corresponding positions. The magnifica- 
| tion could be altered within small limits, till the 
| two central diagrams were as nearly as possible 
| coincident. If m, and m, were the two magni- 
| fications, the distance between the two corre- 
sponding spots would represent the lateral aber- 
ration of the ray on the scale (m, + m,): 1. 
|To permit of the focus being modified subse- 
quently, it was desirable to re-draw the second 
diagram with a different magnification, m,. This 
corresponded to a change in the position of the 
| focus equal to the distances between the exposures 
multiplied by (m,—m,)/(m,+ mz). In Fig. 3, which 
illustrated one of these sets of photographs, a full 
dot, thus, e, indicated inside focus, and a_ cross, 
thus, +, outside focus (magnification mz), while 
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sign or from the actual performance of the system. 
The only generally applicable method of calculation 
was the trigonometrical. We could calculate the 
points in which a ray would intersect the focal 
plane and any plane parallel to it. Various rays 
proceeding from the same object were considered, 
and one taken as chief ray. Performing these cal- 
culations on a lens R,= +100, R,= —100, d,=6, 
and n) = 1.5168 for three rays, the author obtained 
the results represented in Fig. 1 for the intersec- 
tion of a ray with the focal plane. The aperture 
diagram was indicated by full dots, e, the actual 
rays were marked by +, and the distances between 
the e and + represented the lateral aberration on 
the scale adopted. 

The formule used for these calculations are 
duc to Steinheil and Voit; a method for actual 
measurements, specially applicable to telescopic, 
photographic, and spectroscopic apparatus, has been 
devised by Hartmann ; and Mr. Chalmers had for 
psotographic lénses simplified this method, which 
's too laborious except for large telescopic object- 
gasses. The principle of the method is indi- 
cated in Fig. 2. Various beams of light pass 


through circular Pe spear made in a diaphragm 


on two planes at equal dis- 





and are interce 
tances inside “a 


outside the focal plane. If these 
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0 indicates outside focus (magnification m,) ; a cross 
over a full dot marks coincidence of e and +, and 
a cross in a circle coincidence of these two marks. 
The separation between the photographs, which 
were thon the one on the axis and the other at 
an angle at 5 deg., was 2 centimetres, and it was 
especially interesting to compare the first photo- 
graph with Fig. 1. Mr. Chalmers further alluded 
to the use of this method of testing for telescope 
objectives, and to the attempts of deducing from 
the aberrations, calculated or measured, numerical 
values, dealing particularly with Strehl’s proposals. 


Some Mopern SpectRoscopes. 


On the morning of Thursday, June 1, Mr. 
Twyman, of Messrs. Hilger, read the first paper, 
on ‘‘ Modern Spectroscopes,” confining himself, in 
view of the long list of rs, to the Michelson 
spectroscope. The Miche son échelon spectro- 
scope, our readers will remember, may be said 
to consist of a number of glass bricks of equal 
thickness, placed so behind one another that the 
back edges all form one straight line, while the 
front edges form steps of 1 adllienitie in width in 
the case of the instrument used for demonstra- 
tion, which contained 22 plates (bricks), each 1 
centimetre in thickness. Tho rays fall normally 





through the steps, and they interfere because the 
first ray has ed through one-thickness of glass, 
the second through two thicknesses, &c. itt is 
the thickness, » the refractive index of the glass, 
and the number of plates (n + 1), then the relative 
retardation of the extreme rays would be n (uz — 1) t. 

Mr. Twyman explained that the plates were all 
cut out of one disc of glass, with the aid of a hand- 
saw and emery. Assuming the disc to be undula- 
ting in thickness (instead of being perfectly plane), 
and the plates in the worst case so combined that 
the thick plates were all at the one end (ihe 
bottom), and the thin plates at the other (the 
top, so to say), then the greatest error in retarda- 
tion would arise half-way up the steps, and the 
plates should be parallel within ,', of a wave-length, 
not to introduce any appreciable error. This, how- 
ever, would be the worst case. Mr. Twyman then 
explained how any deviation from the perfect plane 
could be detected with the aid of- interference 
rings. Where the plate was too thick, the rings 
would open out ; where too thin, they would con- 
tract; and this test would enable us to make good 
échelons of as many as one hundred plates. Cadmium 
light was better still than mercury for such tests. 

The Chance glass, which Messrs. Hilger had as 
a rule used for such spectroscopes, was so homo- 
geneous that not one sample out of twenty had 
been rejected. The refractive index would bo 
correct within four units of the fifth decimal. 
The edges of the plate were ground to a matte 
surface. Such oe were strained ; if thin 
enough—say, 1 millimetre in thickness—the strain 
was seen to go right through the plate, and plates 
ground on one side would curve ; but polishing re- 
moved the strain, which was in thicker plates con- 
fined to the skin, and was immaterial. The échelon 
plates had, however, to be clamped by nickel steel 
rods of the same expansion coefficient as glass, and 
that introduced a strain, which Mr. Twyman had 
studied experimentally. When the clamp was put 
on, there was a loss in definition ; before that be- 
came noticeable, however, an alteration in the focus 
gave a warning. 

Mr. Blakesley’s paper on ‘Constant Deviation 
Spectroscopes,” the next on the list, will be noticed 
later on, together with another paper by the same 
author. 


THE SPEcCTROSCOPE IN ASTRONOMY. 


Mr. H. F. Newall, F.R.S., of Cambridge, ful- 
lowed with an important and detailed communica- 
tion, illustrated by many slides and tables, on 
‘*The Spectroscope in Astronomy,” to which it 
will be difficult to do justice in an abstract. Mr. 
Newall explained some of the principles concerning 
the lines in which further perfection, and especially 
improved light transmission, may be secured, In- 
crease in the aperture of an objective, he stated, is 
attended by an increase in light absorption, owing 
to the necessarily increased thickness of the lenses. 
Vogel had estimated that it would be inadvisable to 
go beyond diameters of 9 ft.; in spectrography we 
were still far away from that aperture ; but it was 
clear that the transmitting power of any new glasses 
was at least as important as their refractive index. 
Throwing illustrations of his four-prism spectro- 
graph for the 25-in. refractor at Cambridge on the 
screen, Mr. Newall showed that the light pencil has 
to pass through more than 12 in. of glass. With 
the new 314-in. equatorial, Vogel obtained much 
higher light transmission than in his old instru-. 
ments ; but we had still to see how far the design 
would answer for work on Keeler’s and Campbell’s 
lines. For measuring star spectra we needed narrow 
slits. The width of the slit could best be estimated by 
the diffractional method. Mr. Newall indicated the 
order of the diffraction band (first, second, third), 
which falls on the edge of the collimating lens ; the 
order of the band or ring m is his diffractional indi- 
cator, and he calculates that a slit m= 1 gives good 
definition with a loss of light of 37 per cent., while 
for m=4 the loss is 7 per cent. hen faint stars 
have to be photographed, m should not be less than 
3 or 4; this would be in agreement with Moore’s 
observations at Lick. As regards resolving power 
and purity, Mr. Newall follows Rayleigh and 
Schuster rather than Wadsworth ; his purity is, 
however, not Schuster’s, as will be pointed out in 
the following abstract, but that purity which would 
allow che resolution of lines which differ in wave- 
length by an amount equal to the mean of the wave- 
lengths of the two lines. 

Mr. Newall then passed to the stellar aspect of 
the problem. The atmosphere through which we 
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look is always in a disturbed state, even in the 
calmest nights. The bright stars give big discs, the 
faint stars, which were frequently comparatively 
under-exposed, smaller discs. This difference in size 
had its convenience for classification. The faintest 
stars gave images having a diameter of about 2 
seconds of arc—1 second was the extreme minimum, 
and the value 2 seconds should be taken as the effec- 
tive slit width. Owing to the atmospheric disturb- 
ance a star photograph looked like a cluster, some- 
what like a moving image under a microscope, and 
the trail of a star on a photographic plate formed 
a distinctly wavy line. He had tried to make 
measurements on such trails, but the movements 
were too irregular, and he had then studied the 
‘*tremor discs.” The star image travelled about 


and produced a light patch which, as regards light | But there was little hope of perfection except on 


distribution, might be considered as a truncated cone 
whose upper smaller base, representing the central 
portion of highest light intensity, he called the 
‘*core.”” For his Cambridge instrument he found 
that a core having a diameter of 2 seconds of arc 
in a tremor disc, 5 seconds in diameter, yielded the 
best light transmission, in which case 68 per cent. 
of the incident light would be transmitted by the 
slit; while when the core was 1 second, the light 
transmitted was only 40 per cent. Tables on the 
transmission— i.e., the ratic of transmitted light to 
whole light—were given, and these points further 
investigated with regard to the apportionment of 
the resolving power of the spectrograph to the 
aperture of an equatorial. 

For the identification of the spectrum lines 
we wanted a purity—-expressed by the formula 


P= aot at least 10,000 ; for wave-length mea- 


surements a linear dispersion of at least 1 milli- 
metre per 10-tenth-inetre ; and for the discrimina- 
tion of stellar lines from faults in the emulsion of 
the plate, a spectrum height—i.e., length of the 





lines—of at least 0.25 millimetre. Utilising 63 per | depended upon the solid angle of the beam of light 
cent. of the light we had reached the limits of the | leaving the last lens and, in eye observation, finally 
economical use of light. We might apply shorter|on the pupil of our eye. That was frequently 
ee trains and thus diminish the light absorption | overlooked. Owing to the imperfections of our eye, 
y narrowing the slit ; but then we had to put up| and for other reasons, it was advantageous to con- 
with diminished slit transmission. On the whole, | tract the beam to about 1.5 millimetres, at some 
the economic utilisation of light demanded wide | sacrifice in intensity. We could, however, improve 
slits, and, consequently, for given purity of spec-| our collimator by placing a lens in front of it of 
trum, high resolving power in the spectroscope | sufficient angle to cover the whole of the collimator 
when equatorials of large aperture were used.|lens; in fact, the angular aperture of the con- 
As long as the ratio—aperture to focal length of the | denser should be four times as large as that of the 
objective—was kept constant, the length of the| collimator. The proper slit width was 0.003 milli- 
collimator was not of importance. With the aid of | metre, and we ought to be able to measure this 
his last slides, Mr. Newall demonstrated that some | width in the instrument. 
notable instruments were apparently not being; In discussing these two papers together, as had 
worked under the most favourable conditions. | been suggested by the chairman (the Earl of Rosse), 
Lord Rayleigh remarked that we should not forget 
that, though we might accumulate light, the light 
from different parts of the sun, e.g., would not be 
in the same phase. As Mr. Newall saw so small a 
margin for improvement in stellar photography, 
we should have to take our telescopes to the 
best atmospheres. Mr. Rosenhain mentioned that 
Messrs. Chance, at any rate, gave the information 
concerning refraction and dispersion (referred to 
the hydrogen lines C, F, G', and the sodium line 
Na) that Professor Schuster desired. Other speakers 
inted out that the fourth power of the aperture 
Pot only the square, as Mr. Newall had con 
sidered) would affect the resolving power, and that 
definition depended upon the contrast between 
light and dark. 


PoutsHinG oF Giass SURFACES. 


The next paper dealt with ‘‘The Polishing of Glass 
Surfaces,” and in introducing this interesting sub- 


two lines. We might prepare less absorptive 
glasses, or use gratings of peculiar reflective pro- 
pertives ; if a grating transmitted only 14 per cent. 
of the third order spectrum, it would favourably 
compare with the best installations. 

Professor Arthur Schuster, F.R.S., of the Vic- 
toria University, next communicated his notes on 


Spectroscopic Optics. 

Some points of Rayleigh’s researches on resolving 
power, Professor Schuster said, ought to be better 
appreciated. He regretted that so little informa- 
tion was, as a rule, given on the optical properties 
of the lenses and prisms of our instruments. As 
regards his numerical values of slit factors, Pro- 
fessor Schuster explained by the aid of a table that 
his factor 2 was Mr. Newall’s unit. This 8 of Pro- 
fessor Schuster corresponds to his purity factor of 
0.450, and a-relative light intensity of 90 per cent. ; 
that is to say, with this slit factor we obtained half ject, Lord Rayleigh remarked that his main conclu- 
the ible resolving power, and 90 per cent. of sions were based upon experiments which he had 
the fight intensity. yond this he would not made years ago, and which now stood in need of 
care to go for terrestrial purposes, in any case. As/| confirmation in the light of recent researches. A 
regards intensity of illumination, the brightness | standard surface might be regarded as corrugated, 
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For sound waves almost any solid or liquid surface 
was a good reflector. What was the relation between 
corrugation and wave-lengths of the reflected vibra- 
tion? Fraunhofer, whose work was not sufficiently 
appreciated, had studied gratings and the limits of 
microscopic power from this point of view. If the 
lines were closer than wave-lengths, then the grat- 
ings had no effect on normally incident light. For 
oblique light, however, half the wave-length had 
to be considered. Asa rule, no corrugation would 
have any diffraction effect. But su.faces might be 


polished for red light, and fail for violet. Herschel | 


had believed that grinding and polishing were of 


| furrows first formed ; he (Lord Rayleigh) had not | 


observed any filling up in glass, and he thought 
that polishing simply wore away the surface down 
to the bottom of the deepest pits, when six or even 
twelve wave-lengths would have been removed. 


| This he had tested by weighing the spoil, and also | 


by very carefully turning concentric rings on a 
lathe. Very dilute hydrofluoric acid seemed to eat 
away the finer irregularities of glass, as if acting 
at right angles to the surface ; a cellular structure 
remained behind, consisting of polished faces ap- 
parently without any structure, bounded by very 
sharp edges. Half a wave-length could be re- 


/@ good surface might become rough again. 


nical effect. It was well known to glass-polishers 
that moisture, temperature, &c., affected the work - 
Le 
|Chatelier had found that different oxides, alumina 
}and various alkaline earths, had different effects - 
flint glasses were polished in a bath, into which 
they were dipped in the matte condition. 

Mr. Horace Beck expressed similar opinions. 
Energetic polishing covered large pits with a con- 
tinuous surface layer, and wiping with a rag sufticed 
| to produce a polish, which could be tested againsi a 
| proof plane. Slow polishing gave more perfect polis); 
‘grains of the agent were worked into the glass and 











the same nature, lumps of the glass being broken 
out by the emery and the pvlish. He himself, Lord 
Rayleigh continued, had studied the question under 
the microscope, first dyeing his glass with aniline 
to facilitate observation ; and he found that polish- 
ing produced flat surfaces, which further polishing 
extended in area, but did not otherwise improve. 
For this reason almost any degree of polishing was 
efficient ; he had himself made imperfectly-polished 
lenses which worked well, though professionals 
were expected to supply a better finish ; high 

olishing endangered the figure. According. to 

silby, polishing in metals filled up the pits and 





moved in this way, and beautiful Newton rings be 
produced. 

Mr. Rosenhain, who opened the discussion, was 
inclined to accept Beilby’s views, recently con- 
firmed by Osmond, concerning surface flow, on 


the ground of experiments of his own. It did look 
as if pits first formed were afterwards smeared over 
in glass as well as in metals. In metals the effect 
went deeper than one might think ; the film was 
thick enough to be perfectly opaque, and our views 
on hardness needed modification, The polishing 
agent, moreover, had itself an effect which might be 
called chemical to avoid confusion with the mecha- 
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themselves polished, and had to be removed by 
acetic acid. He had also observed that different 
polishing agents produced different polishes, and he 
had imitated Japanese mirrors by covering certain 
portions before the polishing operations with a very 
thin protective layer. The Ear] of Rosse confirmed 
Lord Rayleigh’s statement that poorly -polished, 
scratched lenses could do good work. 


THe Parattet Pirate Micrometer. 


Professor J. H. Poynting, F.R.S., of Birming- 
ham, in this paper drew attention to the great con- 
venience of the parallel plate micrometer. When 
a parallel plate of glass was interposed between the 
objective of a microscope and the object, Professor 
Poynting stated, the image was seen in its true 
direction when the plate was perpendicular to the 
axis. When the plate was tilted, the image shifted 
sideways by an amount which, for angles of less 
than 10 deg., was nearly proportional to the tangent 
of the angle of tilt, and for such angles the detini- 
tion was not impaired. To use the plate as a micro- 
meter, the plate was fixed to an axis at right angles 
to the microscope axis ; a pointer moved over a 
straight scale, and the number of divisions from the 
centre was proportional to the tangent of the 
angle, and, therefore, to the shift of the image. 
If the diameter of a small particle was to be 
measured, the plate was tilted first to the one and 
then to the other side, until the particle was on 
the cross-wires ; the difference in the two readings 
gave the diameter in scale divisions. For a measur- 
ing bench or comparator of his physical laboratory 
he used two microscopes with 2-in. objectives ; the 





plates were 6 millimetres thick, and the pointers 
were 25 in. long, and moved over a scale with 
about 100 divisions for a shift of 1 millimetre. 
The parallel plate micrometer had been described by 
| Clausen in 1841, and reinvented by Porro in 1842, 
who used also a double image form. Professo1 
Poynting had found both these forms exceedingly 
convenient and accurate, and he recommended the 
simple inexpensive device. 

This was the last paper read in Section I. on the 
morning of Thursday, the Ist inst., and we must 
postpone until next week an account of the pro- 
ceedings on the two following mornings. 


Tar EXHIBITION. 
We will now return to the Exhibition, and notice 
in the first instance the display of Messrs. R. and 





J. Beck, Limited, who were conspicuously re} 
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sented in quite a number of departments. The 
smaller optical benches, used for critical illumina- 
tion of translucent and opaque objects, were shown 
in the microscope class, together with their micro- 
scopes ; these benches are provided with aplanatis 
condenser, iris diaphragm, cooling chamber, and 
arc-lamps ; one style can be arranged for micro- 
photographs or for microprojection. Further instru- 
ments of the latter type were classed as enlarging 
photographic apparatus. Parts of a bench like the 
ingenious optical bench for photographic lens test- 
ing and for general optical measurements, which 
was recently presented to the National Physical 
Laboratory, were also on view. We illustrate this 
most remarkable bench in Figs. 4 and 5, page 734 ; 
to describe it adequately would, however, require 
far more detailed illustrations, and we can only in- 
dicate the general construction. The bench rests 
on a wooden table, 60 in. by 26in., running with 
four legs on castors. The table supports on four 
levelling-screw pillars a prismatic steel rail, 54 in. 
in length, divided in ‘millimetres, on which all 
the apparatus slide. The lens - holder proper 
contains a series of rings or adapters designed 
to screw up to one plane; any lens screwed 
into any ring will have its shoulder in the same 
position with reference to the holder, and the 
whole system of rings can be rotated. The 
carrier for this holder consists of an upper and a 
lower platform, with an intermediate rack and 
pinion gearing ; both these platforms can be turned 
about a vertical axis through any measured angle. 
There is further a distortion bracket sliding along 
the rail, by the aid of which the lens may be swung 
on its nodal plane, and the image of the distant 
straight line can be followed with the examining 
microscope moving along the cross-bar, which pre- 
sently will be mentioned. The apparatus can be 
locked and clamped in all positions. An additional 
fitting has further been attached to the upper plat- 
form ; this fitting is grooved lengthways to carry a 
dark slide, so that photographs can be taken with 
the lens under examination. The fitting was origi- 
nally intended for visual observation, by allowing a 
small object to slide in the groove. It has been 
found more convenient, however, to view the small 
object by a microscope which travels in the line of 
the bar. The astigmatism and curvature of field at 
any angle can then be read directly on a scale 
attached to the microscope, and Hartmann tests 
can also be carried out. 

The examining microscope just referred to 
slides on a transverse bar of 27 in., riding on 
the rail, and may overhang on either side by 
nearly its full length. At right angles to the 
cross-bar again, a table is moved by a rack; a 
centre on this table holds a frame carrying ground 
glass, micrometer, cross-wires, &c.; behind this 
frame is the examining microscope, which itself is 
focussed by the aid of a rack and pinion, and which 
rotates about the centre ; the frame and the micro- 
scope may rotate together or separately. Any 
object-glass may be put into the microscope, and a 
triple trough for monochromatic solutions may be 
placed between the objective and the eye-piece ; a 
small camera for photographing the aerial images 
also fits into the tube. Another quarter-plate 
camera slides on the main rail, which also carries 
the large iris diaphragm. The line screen-holder is 
fitted to the microscope table for the observation of 
diffraction effects. Amongst other accessories we 
notice the test-gratings and an artificial star—a disc 
provided with a series of holes. 

Another — bench, especially made by Messrs. 
Beck for the National Physical Laboratory, for 
rapidly testing and centering spherical and cylin- 
drical (spectacle) lenses, was shown in the Hall, 
while the photometer bench, further to be men- 
tioned, had been put in the Gallery. This optical 
bench isnot meant for work of the highest accuracy, 
but has proved very suitable for ordinary testing. 
It consists of two parallel horizontal bars, 14 ft. 
long, supported on four standards provided with 
levelling-screws and clamp lock-nuts. The bars are 
nickel-plated, and one is divideds in millimetres. 
dg by of the bench is a vertical slide with 
ack and pinion, carrying a microsco ointin 
down the bench ; on the focus of the qanecenpe : 
Seal is provided, and the illuminating beam is 
thrown along the bench from the observer end. 
The carrier for the lens under examination is moved 
along the bench by means of an endless divided 
stecl tape, which extends the whole length of the 
bench, and Ss over two pulleys. The motion 
18 controlled from the eye end, and the position of 
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the lens-holder read off on the nee. 
of a tubular triangular bar and a hand 


Fig. 6, page 734). 
from 3 in. to { in. 
his lens and make all his observations from the eye 


the bar and steel tape. 


its general features and dimensions. We find 
the sliding collimator standard again, but not the 
steel tape. 
culars or other glasses. They move on rollers ; 
the vertical standard has rack and pinion adjust- 


in which the glass is clamped ; the table is itself 
provided with a horizontal rack and pinion adjust- 


In order to secure that the issuing beam of light is 


and provided with fittings for grey glass, are in- 
terposed in front of the Lummer-Brodhun photo- 


condensing lenses (of different foci), and the tele- 
scope standard, all move on rollers and are pro- 
vided with vertical adjustments. 

Among other exhibits of Messrs. Beck, we 
should finally mention the apparatus for the cure 
of lupus by light rays, comprising quartz compres- 
sors to be placed against the patient’s skin, and the 
fine collection of prisms and proof glasses; the 
smallest curved proof glass shown has a diameter 
of 1 millimetre. 

It is much to be regretted that astronomical 
instruments of British manufacture were not ade- 
quately represented in the Exhibition, nor even in 
the catalogue, which does not include meridian 
circles, altazimuths, large theodolites for geodetic 
survey, nor objectives of the portrait lens type for 
celestial photography, though there are well-known 
makers of these instruments in England. The 
catalogue describes some of Sir Howard Grubb’s 
telescopes, including the largest built for stellar 
photography, and there were shown photographs 
of some notable instruments that have gone out to 
the colonies ; further, telescopes by Messrs. Negretti 
and Zambra, and Messrs. Watson and Sons. 
Nautical instruments, a distinctly British in- 
dustry, were exhibited by Messrs. Hughes and 
Son, who had a comprehensive display, Messrs. 
Hicks, and Messrs. Negretti and Zambra. We did 





not see avy horizon dip instruments. The navi- 
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With the aid | graph of Messrs. Hughes is a novel combination oi 
le, the fitting | the sextant and station pointer and a development 
of the lens-carriage can be rotated from the eye | 
end, and this motion is transferred to the lens- | 
holder by a gut belting and a spring pulley (see | instrument being required. It is a circular metal 
The lens-holder takes lenses | box, 8in. in diameter, provided with a. handle, two 
Thus the observer can rotate | 
end. A second lens-holder, with fine adjustment | horizon glass movable between two stops, to reflect 
and raising and lowering motion, is not attached to| into either mirror. 


of the Paget angle sextant, designed to plot the 
lace of a ship in coastal navigation, only one 


index mirrors mounted on geared wheels for 
measuring angles on the left and right hand, and a 


A small radial arm moving 


|over the angle observed carries with it a trans- 


There are two carriages for the bino- | 


ment, and holds by a swivel joint a table frame, | 


ment at right angles to the motion of the bench. | 


concentrated to the same degree two irisdiaphragms, | }),; 
giving apertures of from 1 to 62 millimetres, | 


| 





The photometer bench, also constructed for the| parent xylonite disc, and radial lines are drawn 
National Physical Laboratory, especially for testing | on this disc ; the disc is afterwards removed and 
binoculars, resembles the bench just described in placed on the chart, when the intersection of the 
| radial lines will mark the ship’s position. 


The 
stellar sextant of the same firm has a supplemen- 
tary arc provided with a spring pencil, which shows 
at a glance all the angles observed. Station 
pointers were seen on many tables. 
(To be continued.) 

THREE-CYLINDER VERTICAL ROLLING- 

MILL ENGINE. 
WE publish on the two-page plate accompanying 
s issue two perspective views, prepared from photo- 
graphs, of a very fine set of three-cylinder vertical- 
reversing engines which have recentl cae completed 
by Messrs. Davy Brothers, Limited, at their Park 








meter. The lamp standard, the two achromatic | Iron Works, Sheffield, for Messrs. Dorman, Long, 


and Co.’s Britannia Works, Middlesbrough. We 
intend to publish in subsequent issues detail drawings 
of these engines, and will defer until then a complete 
description. It may, however, be said here that the 
engines drive two finishing mills for rolling the heaviest 
section of girders up to 24 in. deep. e mills are 
coupled one to each end of the engine-shaft. In order 
that the driver may have a g view of whichever 
mill is in operation, duplicate sets of handling gear are 
provided, one at each end of the engine platform. The 
cylinders are 48 in. in diameter, with a 52-in. stroke, 
and work ata pressure of 140 lb, to the square inch, 
so that the horse-power developed is 16,000 when 
running at a speed of 120 revolutions per minute. 
There are many interesting features incorporated in 
the details of the design ; these we shall deal with 
when we publish the drawings. 








500-HORSE-POWER DIESEL ENGINE 
AT THE LIEGE EXHIBITION. 

Messrs. CARELS FRERES, the well - known Ghent 
engineers, exhibit in the Machinery Hall at the 
Vennes Section of the Liege Exhibition a £00-horse- 
power three-cylinder Diesel engine, shown in the 
views Figs. 1 and 2, Plate II., the principal dimen- 
sions of which are the following :— 


Diameter of cylinders ... 560mm. (22 in.) 
Stroke . = = 750 ,. (29.52 ,, ) 
Speed, norma! ... ae revs. 


The three cranks are keyed at an angle of 120 deg. 
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The piston is fitted with eight cast-iron packing-rings, 
and is lubricated by an oil-jet delivered every other 
stroke between the first and the second rings. A 
Mollerup pump supplies the forced. lubrication. 

The valves are placed vertically in the cylinder- 
covers. Theexhaust-valve and pipe and the cylinders 
are water-jacketed. The outflow of the cooling water 
is through a funnel, and it is easy at any time to 
ascertain its temperature. Distribution is by means 
of cams keyed on a horizontal cam-shaft. The inlet- 
valve lever is in two parts, which allows the removal 
of a valve without interfering with the cam-shaft. 

The engine is started by compressed air stored at a 
pressure of 50 atmospheres (735 lb. per square inch) in 
two receivers, the capacity of which is 400 litres 
(14 cubic feet). Regular combustion is secured after 
but a few revolutions. The working of the engine is 
regulated by a governor, the speed of which can 
vary from 145 to 155 revolutions per minute. The 
maximum speed variation amounts to 2 per cent., and 
occurs when passing abruptly from full load to no 
load. The extent of variation is rendered constant 
for every possible speed, by shifting the point of 
application of the counter-weight springs, so as to 
alter their effective pressure. This arrangement ope- 
rates most satisfactory with reference to the driving 
of dynamos both for lighting and for power. The 
peoaliel coupling of alternators driven direct by 
— of this type is easily effected. 

The governor acts on the petrol suction-pump, and 
thereby regulates the quantity of explosive mixture 
admitted. It is eabetdied with an automatic disen- 
gaging device, which would come into play should the 
speed exceed a given limit by reason of an accident 
to the governor or the pump. Should the speed reach 
160 revolutions per minute, the engine will stop 
working. All mechanical parts of the governor and 
pump are cased in, and have splash lubrication. 
A platform surrounds the engine, from which all the 
valve levers are easy of access. All the piping is hidden 
beneath the platform, which enhances the good appear- 
ance of the engine. 

The compressed air-pump is independent of the 
engine. It contains two triple-compression cylinders, 
and can be driven direct from the engine-shaft, or by 
a separate electric motor, according to the require- 
ments of any particular installation. The air-pressure 
above referred to is obtained in three cycles ; the com- 
pressed air.from one cylinder enters a receiver, where 
it is cooled down before its admission to the next 
cylinders, for raising the pressure to the desired limit. 

In this country the cheap and abundant supply of 
coal, together with the absence of mineral oil, except 
what is imported, has been against the extended use 
of oil-engines. It is not surprising, therefore, to find 
that the Diesel engine is chiefly to be met with 
abroad. Until recently it was not built in this country. 
In fact, no crude-oil engines of any size could be seen 
in any. installation until comparatively very recent 
times, paraffin—the imported article—being the fuel 
used for engines of this type; and although explosion 
motors consuming heavy oils have lately been intro- 
duced, there are not yet many of them at work. The 
Diesel engine is the only one made in the larger 
powers in its particular field. 

Up to December, 1904, over 950 of these engines 
had been installed in different parts of the world, 
representing about 50,000 brake horse-power; at 
present the total number is about 1200, with an out- 
put of over 75,000 brake horse-power. In this country 
there are now installed more than sixty engines, 
having a combined output of about 5000 brake horse- 

wer, and other engines on order for Great Britain 

ring the total horse-power up to about 6500. Among 
the | Pree engines are soveeal whieh represent repeat 
orders, 

One of the largest single installations in Great 
Britain is that at the Yardley dépét of the City of 
Birmingham Tramway Company. This consists of 
four 100-kilowatt sets, The working cost of this 
installation for fuel is 0.18d. per unit, and the total 
working cost at the switchboard is 0.43d. per unit. 

Before being sent out to Liége, the engine we 
illustrate, built by Messrs. Carels Fréres, of Ghent, 
was tested by Mr. Michael Longridge, who reported 
on it. The performance of the engine during the test 
was very satisfactory, the consumption of oil at full 
load being 0.4123 lb. per brake horse-power, and at 
half-load 0.4196 Ib. The heatvefficiency of the engine 
was 39.6 per cent. at full Icad and 44.9 per cent. at 
half-load. 

The engine we illustrate is coupled direct to a con- 
tinuous-current dynamo, built by the Société Belge 
@ Electricité, of Brussels. 








BOILERS AT THE LIKGE EXHIBITION. 
SoLignac-GRILLE Boters. 

THE two ae gig) > boilers under steam in the 
boiler section of the Liége Exhibition have been con- 
structed by the Société Anonyme de Chaudronnerie et 
Fonderies Liégeoises, of Liége, referred to in our pre- 





ceding issue.* These boilers are of the ‘‘D” type ; 
they are illustrated in Figs. 1 and 2, page 732, and 
their principal dimensions and characteristics are the 
following : — 
Grate area ... si 
Heating surface ... 3 
Test pressure ... 10 kilog. (147 Ib. p. sq. in.) 
Steam production perhour 1500 kilog. (1.5 ton) 

These boilers, at the close of the Exhibition, are to 
be shipped to Guayaquil, Equador, for the proposed 
enlargement of the Central Electric Station of that 
town, which already contains boilers of the same type. 

The plates are of Siemens-Martin steel, to the tests 
mentioned in our description of the de Naeyer boilers ;+ 
the tubes are weldless, of mild steel. The tubes are 
cleaned on the outside by steam jets; the tubes end 
at the top in the steam space. These are features of 
the Solignac-Grille boilers, and are shown in our illus- 
trations. In the example illustrated, the tube sets 
are fixed, and it is necessary to have access inside 
the boiler through the rear for inspection purposes. 
The headers at one end are done away with, and the 
tubes are expanded in the rear of the drum, as shown. 
This simplifies construction, and tends to reduce the 
cost of an installation. The drum is of large capacity ; 
its dimensions are :—Length, 2.37 metres (7 ft. 9 in.) ; 
diameter, 1.2 metre (3 ft. 11 in.). 

As in the other types of Solignac-Grille boilers, com- 
bustion is effected underneath a fire-brick vault ; the 
gases flow to the rear end of the vault, through the 
set of tubes, and effect a double circuit before escapin 
through the flue. The efficiency of the type illustrate 
is comparable to that obtained with the former pattern 
containing two headers, and it is claimed that from 
75 to 77 per cent. of the heat units contained in the 
fuel is utilised. 

In order to show the evaporative quality of these 
boilers and the adequacy of the steam-jet method of 
cleaning the tubes, a Solignac marine boiler is mounted 
beside the two which have been built at Liége. The 
marine boiler has already worked over 3000 hours 
under forced draught. It was fitted up last at Calais, 
where it has been tested by the Calais-Dover service 
with a view to its adoption by the Northern of France 
Railway Company for their passenger boats. It has 
been erected at the Exhibition in the condition in which 
it was after the Calais experiments; and with the 
two land type of boilers, it contributes to the supply 
of steam required in the Machinery Hall. The » a 
together occupy but a small area, measuring 4 metres 
(13 ft.) frontage and 2.7 metres (8 ft. 10 in.) depth. 
They are worked with artificial draught on the Prat 
system ; the fan is driven by a 12-horse-power portable 
engine fitted with a Solignac-Grille boiler. This engine 
complete weighs only 1.7 ton, 

We understand that a paper giving a full description 
of the tests carried out at Calais will be read at one of 
the Mechanical Congresses to be held shortly at Liége. 

JACQUES PiepsBevr BoiLers. 

Messrs. Jacques Piedbeeuf, of Jupille-lez-Liége, 
exhibit a pas np Mlnhe boiler, which consists of a 
Lancashire boiler below and a cylindrical boiler with 
smoke-tubes above. This has 160 square metres (1722 
square feet) heating surface, and is built for a work- 
ing pressure of 13 atmospheres (191 lb. per square 
inch); the test pressure is 19.5 atmospheres (286 Ib. 
per square inch). 

They show also a multitubular boiler, 200 square 
metres (2152 square feet) heating surface, the work- 
ing pressure of which is 10 atmospheres (147 lb. per 
square inch). 

Neither of these boilers is under steam, and they can 
be inspected in the Belgian Section of the Machinery 
Hall. 

The same firm have in working in the boiler section 
the two following boilers :— 

A Lancashire Galloway boiler, 120 square metres 
(1292 square feet) heating surface ; ne ree 
147 lb. per square inch ; and an ordinary Lancashire 
boiler, the main features and dimensions of which are 
the same as those of the preceding boiler. 


Baitty-Matuor Borers. 

Messrs. G. Bailly-Mathot, of Chénée, near Liége, 
exhibit in steam, under the boiler-shed at the Vennes 
section, the three following boilers :— 

A water-tube boiler— 


Heating surface 
Grate area... 
Water capacity 
Steam space ... 
Water surface - ee 
Normal -evaporation per 
hour ... se a ane 4 tons 
This boiler is illustrated in Figs. 3 and 4, on page 733. 
It contains 158 tubes, 90 millimetres (3.54 in.) in out- 
side diameter, 5.5 metres (18 ft. 4 in.) in length. 
A water-tube boiler without grate, fired with coal 
dust by one of the patent apparatus of the Central 
Cyclone Company, Limited :— 


... 1.72 sq. m. (18.3 sq. ft.) 
... 3816 ,, (41 


... 250 sq. m. (2690 sq. ft.) 
..- 5.52 ,, (59 8q. ft.) 
... 14cub, m. (494 cub. ft.) 


0 ” ( 76 ” ) 
10 sq. m. (107 sq. ft.) 


* See page 700 ante. 
+ See page 669 ante. 





... 130 sq. m. (1076 sq. ft.) 
... 6.4 cub. m, (226 eub, ft.) 
=<. 


Heating surface 
Water capacity 
Steam space ... = 
Water surface ean 7 8q. m. (75 sq. ft.) 
This is illustrated in Figs. 5, 6, and 7, page 733, and 
contains seventy-three tubes, 90 millimetres (3.54 in | 
in diameter, and 4.7 metres (15 ft. 5in.) in length. — 

The third generator is a water-tube boiler, the 
principal dimensions of which are as follow :— 

Heating surface ... 428q. m. (452 sq. ft.) 
Water capacity ... 8.4 cub. m. (120 cub. ft.) 
Steam space ... 1.35 cub. m. (48 cub. ft.) 
Water surface .» 4.68q. m. (49 sq. ft.) 
Normal evaporation § per 

hour... fee es 4 630 kilog. (124 ewt.) 

This is fitted with thirty-seven tubes, 90 millimetres 
(3.54 in.) in outside diameter, and 3.5 metres (11 ft. 
5? in.) in length. 

All three boilers are to a working pressure of 
10 atmospheres (147 Ib. per square inch). 

Messrs. Bailly-Mathot call attention to the fact 
that with a view to secure an active circulation in 
their boilers, and to facilitate evaporation, they have 
increased the dimensions of the headers; these are 
made with a depth of 200 millimetres (7.87 in.) when 
the heating surface is 65 square metres (700 square 
feet) and above, the width of the headers being propor- 
tionately increased also. By this means they claim 
they obtain for their boiler a high degree of elas- 
ticity in working, and can easily carry evapora- 
tion as far as 25 to 30 kilogrammes per square metre 
per hour (5.1 lb. to 6.1 lb. per square foot per hour) 
without strain on the boiler, though with a slight fall in 
efficiency. This improvement has led them to have 
recourse to heavier sections for the parts forming the 
headers, longer stays inside the latter, and stronger 
junction-pieces with the drum, both in front and in the 
rear. 

The rear header opens directly below the water space 
in the drum. To the front header is fitted, inside the 
drum, a flat conduit built up of plates, channels, and 
angles, which runs to the rear of the drum; over this 
are two tubes which open near the end of the con- 
duit, ‘and end at the steam valve at the centre of 
the drum at top. There is thus formed a separate 
steam circuit, which remains perfectly independent of 
the water space, the result being the supply of dry 
steam even when the boiler is driven above its normal 
limits. 

In the Bailly-Mathot boilers the baftle-plates for 
regulating the flow of the hot gases are longitudinal, 
as shown in Fig. 3, this greatly increasing the length 
of flow of the hot gases round the tube sets, and 
facilitating the cleaning action of the steam-jets. The 
baffle-plates are built of fireproof slabs, which overlap 
each other, each slab covering three tubes trans- 
versely. 

Both the furnace and ash-pit doors open on the 
inside, and would close automatically by the action of 
the steam should a pipe happen to burst. The damper 
is partly closed each time the furnace-doors are 
opened. 

PThe steam superheater, when it is required, is fitted 
underneath the tube sets, on the passage of the gases 
from the top of the bridge to the water-tube sets ; the 
hot gases before reaching the superheater flow through 
a small firebrick construction, a fireproof damper 
acting as a regulator. ; 

The above applies to the general type of boilers 
built by the firm in question. 

The ‘‘ Cyclone” powdered-coal-burning device fitted 
to the boiler illustrated in Figs. 5 to 7 was manufac- 
tured by the Central Cyclone Company, Limited, 
343 and 345, Cable-street, E. This consists of a 
vertical fan, or feeder, placed in front of the boiler, 
supplied with powdered coal from a hopper above 
it. The coal is delivered inside the boiler, mixed with 
the exact proportion of air to ensure complete combus- 
tion. Adjustable air inlets are provided on the side 
of the feeder. The boiler furnace contains no grate ; 
this is replaced by a combustion-chamber built of fire- 
bricks. The brickwork attains a white heat, and 
keeps up combustion. For starting, it is only neces- 
sary to introduce in the fire-chamber lighted waste or 
wood, in contact with which the powdered coal catches 
fire immediately. The action of the coal-feeder is 
then gradually increased to the full. It is under per- 
fect control; both the coal supply and air required can 
be regulated at will. When consumption has to be 
increased for forcing the boiler, shutters on the boiler 
front are slightly opened to increase the air admission. 
The device works most satisfactorily, and among the 
advantages claimed for it are the doing away of all 
smoke and high chimney stacks, and a great increase 
in efficiency, due to complete combustion, regularity 
of burning, and absence of waste heat through excess 
of air. 

At Liége the hoppers are charged with fine coal by 
hand. In complete installations carried out by the 
Central Cyclone Company the hoppers are fed by 4 
worm, which conveys the powdered coal from the 
pulveriser plant. An installation of this kind can be 
seen working at the latter company’s works, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 23. 

Tue business in fabricated steel for the month of 
May will foot up close on to 100,000 tons, to say 
nothing of a multitude of small orders of which no 
account is taken. Large contracts for finished steel 
will be placed in June, some of the material being 
intended for docks at New Orleans, Several large 
building projects are under way, and it is a question 
whether the structural mills can make the necessary 
accommodations in order to suit the needs of the con- 
structors. The mills are crowded day and night, and 
much new business is looming up. No large contracts 
were placed for steel rails during the week. The new 
orders taken for this year’s delivery foot up to 3,100,000 
tons, and counting orders over from t year, to 
1.800,000 tons, to which should be added 150,000 
tons taken by interests outside of the combination. 
The plate mills are also taking very heavy orders this 
week. To-day there is an inquiry in the market for 
10,000 tons of billets. The demand for soft-steel bars 
is about equal to the productive capacity of the mills. 
There is not much going on in pigiron just at present, 
as nearly all the large consumers have made their 
arrangements for delivery for months to come. 

The feeling throughout the steel industry is that the 
year will be a record-breaking one for production and 
consumption. The railroad companies will continue 
to be the largest buyers, while the demand from out- 
side sources, such as warehouse and office building, 
will gain in force as the season progresses. 

June 1, 

The unprecedented rush for structural material con- 
tinues without abatement. Competition is active 
between the greater and lesser interests, but there is 
enough business to go around, and there is no ten- 
dency to shade prices. As to early deliveries, pre- 
mium prices are being paid; and because there is a 
great deal of business in view, it is probable in the 
opinion of the market that premium prices will con- 
tinue to be paid for some time to come. The builders 
of warehouses and office buildings and structures for 
commercial purposes are in the habit of postponing the 
contracting for material until the latest hour, and 
these people generally find it necessary to pay 
something more than the market price, because 
they must have the steel within a short time from 
the placing of the orders. The American Bridge Com- 
pany has secured business which warranted the placing 
of contracts for 70,000 tons of materials, as much 
more material will be wanted by that concern durin 
the current month. The Long Island Railroad will 
need about 10,000 tons for the steel crossings in a 
suburb of New York. The dissolution of the Steel 
Rail Association took the trade by surprise. But 
after all, the dissolution does not amount to much, as 
there is some sort of an understanding by which 
28 dols. is to be maintained as the price. Last,week 
the Erie Railroad purchased 12,000 tons ; an Alabama 
Road, 12,000 tons ; an Indiana Road, 3000 tons ; and 
the Wabash is in the market for 12,000 tons. There are 
about 40,000 tons to be placed by railroad companies 
that are not yet in the market. 

In the crude iron market there is less activity than 
usual, but steel irons are still selling, and inquiries 
are arising for the late delivery of crude material. 
There is some uncertainty as to the course of prices, 
but the general feeling is that the makers of pig iron 
will be able to sell the bulk of this year’s output at 
prices approximating closely those now ruling. The 
engineering plants and the electrical equipment plants 


continue to buy in 1000-ton lots of iron for special | 7, 


purposes, Confidence prevails amongst consumers, and 
the rumours which prevailed two weeks ago of a pos- 
sible break in crude iron prices later in the year does 
not attract much attention. The tone of the market 
has improved because of a number of inquiries for large 
railroad supplies, mainly for locomotives, cars, and 
bridges. The seventh congress of the International 
Railway Association was held in Washington on 
May 3 to 14, and the European delegates are now 
preparing to return, after having spent about two 
weeks in visiting some of the large plants between 
Pittsburg, St. Louis, and Chicago. They were delight- 
fully entertained they say, and saw the inside work- 
ings of a few of our larger plants, and they regret that 
their arrangements prevented a longer period of ob- 
servation and travel among the industries. The Con- 
gress was the most important ever held as measured by 
the importance of the papers discussed and the conclu- 
sions arrived at. ‘The exhibits exceeded 300 in number, 
= comprised almost every device used in transpor- 
ation. 








CaNnapIAn ELectricRattwars.—The London, Chatham, 
and Western Railway Company proposes to build an 
electric railway from London to Windsor, Ontario, pass- 
ing through London, Lobo, Caradoc, Ekfrid, Glencoe, 
Mosa, Bothwell, Thamesville, Chatham, Raleigh, Tilbury, 


Fast Tilbury, Tilbury North, Rochester, Maidstone, and 
Sundwich. The capital stock is 400,000, and the head 
office is at Chatham, 





** DEGREES IN ENGINEERING.” 
To THE Eprror or ENGINEERING. 

Srr,—Continuing, with your courteous permission, the 
subject treated in my former letter (ENGINEERING, June 2), 
I will first correct two inaccuracies in that letter which 
spoil the sense :—(a) the expression, ‘“‘if not condemned,” 

ould read ‘‘if not contemned ;” (b)“*‘the professional 
system” should read ‘‘the professorial system.” 

In that letter I dwelt upon the disparity between the pro- 
portions of the places given to the mathematical subjects 
in comparison with others in the ‘‘special intermediate 
examinations.” The general regulations of the Univer- 
sity applying to this examination —— two papers in 
pure mathematics, and in applied mathematics one paper 
and a practical examination. Of course, the same limits 
cannot reasonably be imposed in the special examina- 
tions; but I think my contention must be a fair one, 
when we note the fact that while one “school of the uni- 
versity ” can test its students with two papers in pure 
mathematics and two papers in applied mathematics, 
together with a practical examination, another school of 
the university finds it necessary to set six papers in 
mathematical subjects, besides a practical examination, 
and a huge piece of work to be done by the students 
out of college-hours, calculated to absorb pretty well all 
the time that should be given to the revision of other 
subjects as well as mathematics. 

If it could be proved that a man was made a better 
engineer in that way, something might be said for such a 
method of procedure ; but the general result is that a young 
fellow who attends the classes at such a college is liable 
(unless specially mathematically gifted) to be handicapped 
seriously in his professional career for the sake of what ia, 
after all, certainly not a sine qud non at that stage of his 
studentship. It requires no lengthy argument to show 
that it may prove a serious drawback toa young fellow to 
spend too long a period over his academical studies— 
which are only preparatory—and, by deferring too long 
his practical training in ‘‘ works,” to find that he cannot 
take to it with such facility, either of brain or muscle, at 
twenty-two or twenty-three years of age as he could have 
done at eighteen or nineteen. I was surprised to see how 
little this point seemed to be grasped by those who took 
oe in the discussion of my resolution in Convocation on 

ay 9 last. Even so good aman as Dr. Walmsley, the 
head of the Northampton Institute, seemed to miss the 
point, under the spell of an apprehension that the resolu- 
tion was a sort of *“‘thin end of the wedge” for lowering 
the standard of London d ‘ 

y pro 1 was that the Intermediate Examination 
for the B.Sc. (Eng.) should be held twice a year 
instead of once, as at present. That is done in the 
case of both the preliminary scientific and the “ in- 
termediate” for the M.B. degree. The first objec- 
tion raised to this was put forward by the chairman 
—namely, that of additional expense. The reply to 


8 | that seems to be the fairness of pw the younger and 
oO 


the older faculty on a footing uity ; since the same 
reasons which apply to the Sedical students apply also 
to the engineering students. The argument put forward 
by one speaker, that if the senate did this for engineering 
they ought to do the same for the faculties of arta, of 
laws, and of pure science, does not admit of a moment’s 
serious consideration from those who have any real know- 
ledge of the subject under discussion. Again, the argu- 
ment, that the young engineering faculty could not have 
equality of claim with the medical because of the dis- 
parity of the numbers of candidates at present, seemed 
to me very short-sighted, and utterly wanting in the 
public spirit which ought to pervade the university body 
as a whole. It reminds me of a remark I have made 
more than once in former years—that the University of 
London is remarkable (as a body) for the strength of its 
cell life and the weakness of its somatic life: the cell 
representing the individual graduate, if you please. 
There are difficuities, no doubt, in the way of a 
July and a January examination; so there were some 
years ago in the case of the medical examinations. 
But when the great and powerful medical schools of 
ndon began to put their heads together for obtaining 

wers to grant medical degrees independently of the 
socal ly the senate found that those difficulties could 
be overcome. In common fairness, then, let the matter 
be seriously considered. 

As the matter stands at present, the medical student 
takes his intermediate course in two stages. In the “ pre- 
liminary ” he has to qualify in three subjects :—In organic 
chemistry, physics, and biology, and failing in one of 
these he can take up that subject in the following 
January ; or if he fails in more than one, he can present 
himself again for examination in the three subjects in 
January. A similar provision is made for the inter- 
mediate M.B. proper, for which three subjects, anatomy, 
physiology, and pharmacology are required. On the 
other hand, for the intermediate B.Sc. (Eng.) five sub- 
jects are required (four only being required for the ordi- 
nary B.Sc.), two of which must be pure and applied 
mathematics. Now, if the examination could be so adjusted 
that a young fellow failing in the mathematical portion of 
the examination (as it seems so many do) in’ July, could 
take up that again in January, not only would time be 
saved, but, instead of going over the lecture courses again, 
he could utilise with great advantage the long vacation 
in studying with a private tutor, and continue such a course 
until January ; while he could commence his more ad- 
vanced studies at the beginning of the ensuing session in 
some, at least, of the subjects required for the final B.Sc. 
(Eng.) examination. Such an —_ would cer- 
tainly be more stimulating, and would save much time; 
while it would fairly permit a higher standard of passing 
being insisted on. So farits tendency would be rather in 
the direction of raising than of lowering the standard of 





the pass examinations, As things stand at »resent, the 


intermediate examination is too much of the nature of a 
lottery, especially in colleges which do not take the 
trouble to hold systematic terminal examinations of their 
students. : 

Perhaps enough has been said, Sir, without intruding 
further on your space ; and I will therefore conclude with 
my best thanks for the opportunity you have given me 
for airing the subject. 

Your obedient servant, 
Irvine, D.Sc., B.A. 
Bishop’s Stortford, June 5, 1905. 








‘**ELECTRIC TRACTION ON RAILWAYS.” 
To Tae Eprror or ENGINEERING. 

Srr,—Referring to your contributor’s comments on my 
letter of the 29th ult., I am pleased to note that he admits 
my statements to be theoretically correct, for it neces- 
sarily follows that they must accord with experience. 
As a matter of fact, they fully accord with my own 
experience, and with that of others who have had the 
opportunity and means of accurately recording energy 
consumption of trains. To mention three names only of 
men I yore in electric-railroad work—F. J. Sprague,* 
W. C. Gotshall,t and A. H. Armstrong}—all appear to 
believe that, with other things remaining the same, the 
higher the rate of acceleration the less will be the energy 
consumption. 

The quotation from the article given in .my former 
letter is most certainly incorrect as a general statement, 
if applied to English suburban service with stops 4000 ft. 
apart. Is not your contributor charging to higher accele- 
ration what is really due to more frequent stops, higher 
average speed, or other change in schedule ? 

Yours truly, 
» F. SW. Carrer. 

Aldersyde, Grosvenor-road, Rugby, June 5,+1905. 





To: THE Eprror or ENGINEERING, ‘ 

Srr,—In reading your issueof the 26th ult., [notice in the 
article dealing with electric traction on railways it is stated 
that the first main railway to electrify a heavy suburban 
service on any scale was the Lancashire and Yorkshire 
Railway. I think it right to call your attention to 
the fact that the North-Eastern Company’s electrified 
lines were opened for public traffic before the Lancashire 
and Yorkshire—namely, March 29, 1904, and that since 
July, 1904, the whole of aae Senoenger traffic on these 
lines has been worked electrically. 


Yours ae, : 
J. G. BrRHARRELL. 
North-Eastern Railway, General Manager’s Office, 
York, June 5, 1905. 








“THE GREAT NAVAL BATTLE.” 
To THe Eprror or ENGINEERING. 

Srr,—In your article on the battle in the Straits of 
Korea, you say that this battle “‘should put the value of 
the torpedo beyond dispute.” ‘ : 

Is this looking at the facts in the right light? 

Did not the torpedoes attack ships that were rendered 
nearly helpless by gun-fire? *And if the torpedoes had 
not been used in this case, would not, then,’ at this 
moment, Japan be 10,000,000. richer in ships, and thou- 
sands of lives saved ? ; . 

» I believe it is worth while to study the question also 
from this side. . 








CONSTITUTION OF THE CLYDE 'TRUST.—As we noticed 
at considerable length in a recent issue (see page 118 ante), 
a Bill is at present before Parliament under which, the 
harbour ratepayers of Glasgow desire to secure a predomi- 
nating voice in the Clyde Navigation Trust, the authority 
for the administration of the affairs of the Glasgow Har- 
bour and River Clyde. The Bill proposed that instead 
of the Glasgow Corporation having ten representatives, 
the Chamber of Commerce two, the Merchants’ House 
two, and the Trades’ House two, with nine from the 
Harbour ratepayers, there should be twenty-one Harbour 
ratepayers on the Board, only four representatives from 
the Gaigew Corporation, and none from the other repre- 
sentative bodies named. When the Bill came before 
the Committee of the House of Lords, they decided 
in favour of the representation of the public ies ; 
and now the House of Commons Committee has con- 
firmed their decision, and has even widened the area 
of public representation.. We append a list pons 
the various proposed constitutions as compared wit 
that now definitely decided upon:—The Old Constita- 
tion :—Glasgow Corporation (including the Lord Provost), 
10; Chamber of Commerce (2), Merchants’ House (2), 
Trades House (2)—6 ; Harbour petapagers, 9; total, 25. 
Reconstitution Bill Proposal :—Harbour ratepayers, 21 ; 
Glasgow Corporation, 4; total, 25. » House of Lords’ 
Decision :—Glasgow Corporation (including the Lord 
Provost), 10; Harbour ratepayers, 14; Chamber of Com- 
merce (1), Merchants’ House (1), Trades’ House (1)—3 ; 
Lanarkshire County Council (2), Govan Corporation (1), 
Partick Corporation (1)—4 ; total, 31. House of Com. 
mons’ Decision :—Glasgow Corporation, 10; Harbour 
ratepayers, 18; Chamber of Commerce, 2; Merchants’ 
House, 2; Trades’ 2; Counties of Lanarkshire (2), 
Dumbartonshire (1)—3; Burghs of Govan (1), Partick (1), 
Dumbarton (1), Clydebank (1), Renfrew (1)—5; total, 42. 








“ Transactions of the American Institute of Electrical 
Engineers, Vol. XVL., page 206. 
+ ‘* Electric Railway Economics,” page 151. 





+ Transactions of the American Institute of Electrical 
Engineers, Vol. XV., page 367, 
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REPAIR OF JAPANESE DESTROYER AFTER BEING IN ACTION. 


(For Description, see Page 744 ) 


























NovemMBer 29, 1904, 








Fic. 3. Novemper 30, 1904 (ArrerNoon). . December 1, 1904. 








Fic. 5. Decemper 3, 1904. Fic. 6. Decpmsrer 29, 1904. 
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500-HORSE-POWER THREE-CYLINDER DIESEL ENGINE. 
| CONSTRUCTED BY THE SOCILTE ANONYME DES ATELIERS CARELS FRERES, ENGINEERS, GHENT, BELGIUM. 


(For Description, see Page 735.) 
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TECHNICAL SOCIETIES AND 
ENGINEERING EDUCATION. 


BroapDty speaking, the object of the great tech- 
nical institutions of this country is the application 
of scientific methods to industrial purposes. The 
chief means by which this end has been furthered 
has been the reading and discussion of papers, 
together with—in the case of some institutions— 
visits to works at the great manufacturing centres. 
Such proceedings must always constitute the charac- 
teristic work of the societies, but there are other 
functions they may profitably undertake. This is 
being recognised by the governing bodies, who 
seem inclined to occupy the wider field of usefulness 
which now presents itself. The Standards Com- 
mittee—organised by the Institution of Civil Engi- 
neers, with the support of the Institution of Mecha- 
nical Engineers, the Iron and Steel Institute, the 
Institution of Naval Architects, and the Institution 
of Electrical Engineers—the various research com- 
mittees of the Institution of Mechanical Engineers, 
and other efforts to extend the application of scien- 
tific principles to engineering practice are, amongst 
many other things, examples of what the world 
owes to the technical societies. 

Perhaps, however, the most promising direction 
in which the technical institutions are extending 
their sphere of usefulness is in the training and 
encouragement of young engineers. It is some 
time—about 26 years—since the Institution of Civil 
Engineers created a students’ class, and this has 
been so successful that the names on the roll now 
number over a thousand. The Institution of 
Mechanical Engineers established a graduates’ class 
as early as the year 1850; and now the Institution 
of Naval Architects and the Institution of Elec- 
trical Engineers have also each a students’ class. 
The procedure in regard to these students is, of 
course, well known, and is not academical—that 
is to say, the students are not scholars; they 
are gaining experience rather than being taught. 
There are, however, certain scholarships adminis- 
tered by some of the societies, and these in certain 
respects have been, and still more promise to be 
in the future, fruitful in developing engineering 
talent that might otherwise have lain dormant. 

Something more, however, is needed—a means 
of beginning earlier, of spreading the net more 
widely, so that as little as possible may be lost of 
the native engineering talent born to the country. 
The various technical colleges that have sprung up, 
mostly within recent years, are doing good work ; 
but they are recruited from the limited class of 
well-off families. Evening classes of humbler 


1|establishments draw from wider circles ; but here 


the old barrier, ‘‘the eternal want of pence,” that 
not only vexes the poet’s soul, but equally para- 
lyses the efforts of the student of science, bars the 
way. The young man who has to support himself, 
however diligent he may be, cannot develop his 
intellectual abilities to the full extent ; and though 
by good fortune some may escape from their en- 
vironment, many of commanding natural ability 
must pass through life with the possibilities for 
greatness undeveloped. This is a serious loss to 
the country. 





Happily, these things are now being recognised 
by thoughtful men who have the power to help. A 
notable instance is that which has given the Council 
of the Institution of Civil Engineers the command 
of a considerable sum—provided by an engineer 
whose interest in educational matters is well known 
—to forward the technical education of young 
engineers. In the annual report of that body for 
1904 it is stated:—‘*Mr. Yarrow has further 
offered to place 10,0001. at the disposal of the 
Institution to be applied to the education of neces- 
sitous members of the engineering profession.” It 
need hardly be added that this offer has been grate- 
fully accepted. 

The main difficulty the Council will encounter 
will be the selection of suitable candidates who will 
be most likely to profit by this gift. It is not sug- 
gested that the fathers of the beneficiaries shall 
necessarily have been members of the Institution, 
but the selection is to be made from among those 
who have shown a degree of earnestness of character 
in their previous career such as would lead to the 
belief in their ultimate success. The income is not 
intended for primary education, but rather to 
assist those who have already made a beginning in 
technical education and desire to increase their 
scientific and practical knowledge so that: they may 
be well equipped to occupy a high position in the 
engineering profession. As it is also intended that 
the candidates shall be selected from among those 
who would otherwise be unable to gain higher 
engineering training without the help thus pro- 
vided, it would seem that probably many of the 
candidates will be amongst those who have been 
engaged in engineering works, and who are attend- 
ing evening classes. For this reason, to carry out 
the general purpose of the gift, it will possibly be 
found necessary to make the sums given substantial 
in amount, and correspondingly limited in number. 

The number of applicants is likely to. be large, 
and it is no light task the Council of the Institution 
has undertaken in becoming responsible for the 
selection. It is fortunate that no word is said 
about competitive examination. Such a means of 
selection would doubtless ease the burden of those 
making the choice from amongst candidates, but it 
would prove an uncertain and often inefficient test. 
Undoubtedly in many instances there is hardly any 
alternative to it, but in the present case, with an 
independent body of men, representing the highest 
and most respected members of the engineering 
profession, and administering private funds, the 
restraints, or safeguards, that are needed when 
dealing with public moneys can be neglected. 
What is most needed is earnest workers, and to 
discover these recourse must be had to those 
who have watched the young men in their pre- 
vious careers. That means that the professors 
and instructors at the classes the lads may have 
attended, or the heads of the establishments where 
they have been employed, will be largely depended 
upon to advise. This may seem at first like shifting 
the responsibility for selection from the Council of 
the Institution on to other shoulders. Such, how- 
ever, would not be the case. There will doubtless 
be many more applicants than the funds available 
will be able to satisfy, so the final selection must 
rest with the Council. At first, no doubt, there 
will be some difficulty and uncertainty, but as ex- 
perience is gained, the Council will learn upon whom 
they can best rely. Nodoubt the Council, in coming 
to a conclusion as to the best method of selection, 
will study the results obtained by the system which 
has been in operation many years with regard to 
Whitworth Scholarships, and, perhaps, the plan 
more recently started in connection with the 
Carnegie gifts to students in Scotland. 

The advice of those who had recommended un- 
suitable candidates would be rejected on subsequent 
occasions, whilst those whose selections were found 
to be wise would be generally accepted. In addi- 
tion to the recommendations from professors under 
whom a candidate may have studied, and the 
manager of works where he may be employed, no 
doubt some evidence will have to be given to the 
Council by the candidates themselves that they 
come within the scope of the gift. Probably the 
Council will nominate a selection committee, which, 
perhaps, may include others than its own members ; 
doubtless some of them will interview the candi- 
dates, and their choice will, to some extent, depend 
on the impression produced by such personal inter- 
view. 

There is a collateral advantage, and probably not 
a emall one, that may result from the working of 
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the scheme. The work of selection would neces- 
sarily cause the principals of the educational estab- 
lishments to make themselves more intimately 
acquainted with their students in order that they 
might learn their characteristics and capabilities. 
To gain the good opinion of so influential a body 
as the Council of the Institution of Civil Engi- 
neers would be a thing to strive for as being a 
circumstance likely to lead to advancement to 
the more important positions that fall to those 
who achieve a high reputation, It would form 
a touchstone of ability. On the other hand, 
the members of the Council themselves will be 
brought into more intimate contact with the tech- 
nical schools, and thus be led to take more interest 
in them than would otherwise be the case. The 
establishments that supplied the greatest number 
of most successful spine would naturally rise 
in the estimation of the engineering world at large, 
and might therefore receive additional support ; in 
short, a healthy competition would be engendered. 
Moreover, the technical colleges will be further 
influenced to bring their teaching into conformity 
with the views entertained by the leaders of the 
engineering profession. There is, of course, the 
possibility that the main body of the students, 
the rank and file, would be neglected in favour 
of the few exceptionally promising candidates ; but 
that is a circumstance that can hardly be guarded 
against ; and, after all, technical education should 
be, to use Huxley’s apt phrase, ‘‘ capacity-catching 
machinery.” The highest talent is so rare that it 
is wise to make the best use of it ; for it must not 
be forgotten that the advancement of a country is 
mainly dependent upon the brilliant intellects of a 
few. If employers of labour interest themselves in 
the scheme, and it leads them to take more interest 
in the lads they employ, the result will be highly 
beneficial. The pecuniary loss that is due to leaving 
shop-management to the less-educated members of 
an engineering establishment is greater than most 
employers seem to recognise. In this respect 
American employers are wiser than those of this 
country. 

For more reasons than one, therefore, the engi- 
neering industry of the country will benefit from 
this help to technical education. The old system 
of premium apprenticeship is passing away as some- 
thing insufficient for the higher needs of the present 
day of international competition. As years pass, 
more and more do we recognise that the prosperity 
of any manufacturing nation rests on engineering ; 
and it is becoming every day more apparent that 
such a foundation for the commercial success of a 
country cannot be maintained without the aid of a 
body of scientific engineers. One cannot say what 
may be left for the future, but it is inevitable that 
the results accruing from the work of numberless 
observant and thoughtful men who have been 
engaged in mechanical pursuits since James Watt 
founded the industry, must have reduced the oppor- 
tunities of the simply ingenious inventor to very 
narrow limits. The era of happy-thought inven- 
tion is fast passing, and the opportunity for 
original work must, therefore, chiefly depend on 
the application of science to perfecting known 
principles. If we look around and consider the 
so-called ‘‘new departures” which are occupying 
men’s minds to-day, they are mostly old depar- 
tures, which have been perfected and made prac- 
tical by the application of scientific methods and 
improved practice. For these reasons we feel grate- 
ful for the public spirit which has placed in the 
hands of the Institution of Civil Engineers the 
means to give a better theoretical and a more effec- 
tive practical training to a class which has had too 
few opportunities to profit by it in the past. 








LONDON TRAMWAYS FINANCE. 

Tue accounts of the working of the London 
County Council tramways for the year ending with 
March last have now been prepared ; and, while the 
result of the working of the South London system 
by the Council is an improvement upon that of a 
year ago, when there was a net deficiency of 82831., 
it can scarcely be said that the balance is com- 
mensurate with the large financial interests in- 
volved. After paying working expenses and meet- 
ing the debt charges, there is left out of revenue 
only 35,0001. for the renewals reserve funds—little 
more than 1 per cent. of the total capital involved— 
and 70541. to be carried forward to the appropriation 
account. ‘The amount of the outstanding debt at 
the end of March last was 2,415,3291., of which 





1,470,018/. is in respect of the reconstruction of 
the tramways for electric traction. This capital 
will require to be very materially increased, because 
of the 462 miles of street tramway now owned and 
worked, only 26% miles of double track have been 
reconstructed on the underground conduit system 
of electric traction. On Tuesday last the Council 
decided upon proceeding with the letting of the 
contract for the construction of 84 more miles of 
double track, involving an additional capital ex- 
penditure of 287,1501. ; and for 7? miles of further 
track in the vicinity of Woolwich, Greenwich, and 
Lewisham, the tender of Messrs. Dick, Kerr, and 
Co. was accepted, being the lowest—103,428I. 
The occasion gave rise to the comment, by one of 
the most experienced of the County Councillors, 
that in financial matters the Council seemed to be 
pursuing the policy of the ‘‘ Rake’s Progress.” 

The total receipts for the year were 548,2961. on 
electric traction lines; while working expenses, 
exclusive of debt charges, renewals, reserve, &c., 
were equal to about 66.5 per cent. of these receipts. 
In the case of horse-traction lines, however, the 
working expenses actually exceeded the receipts, 
as is shown by the appended table, which does not 
include shillings and pence. 


Horse 
Traction. 


Electric 
Traction. 





£ 
133,799 
134,328 


529 
Deficiency 


£ 
548,296 


Total receipts mp 
365,497 


Working expenses .. 499,825 





Gross surplus .. 182,798 184,269 


When the debt charges (136,953/.) and income 
tax (32611.) are deducted from this gross surplus, 
there is left only 42,054/., and of this 35,0007. has 
been transferred to the renewals reserve fund, 
leaving a net surplus of 70541. to be carried to the 
me pee account. There has been this year 
charged against revenue the remainder of the cost 
of the temporary generating-stations at Lough- 
borough Junction, Deptford, Streatham, and Bank- 
side. The expenditure under this head has been 
25,2031., of which 28951. odd were charged against 
the revenue of the previous year, and 22,3071. 
19s. 10d. against the revenue of 1904-5. The 
balance of the renewals reserve fund at this date 
is 66,6071.; but it should be noted that a consider 
able part of this has accrued from other sources 
than the working of the South London tramways. 

The particulars of passengers and car-miles are 
as follow :— 





Horse 
Traction. 


Electric 


Traction. Total. 





. 126,255,280 
10,931,396 


38,563,280 161,818,560 


Number of passengers 
3,150,001 14,081,397 


a car-miles run. . 
It will be noted that the electric cars carried on 
an average 11.5 passengers per car-mile, the receipts 
being a very small fraction over 1s. per car-mile. 
The operating expenses were 7.49d. per car-mile ; 
but as the Committee decided to charge against 
revenue the remaining expense associated with the 
provision of temporary generating stations, the 
amount charged against revenue (free of debt 
charges, renewals, reserve, &c.) is 8.03d. per car- 
mile. This compares with 10.23d. per car-mile on 
the horse tramways. The Highways Committee 
express the belief that when the permanent gene- 
rating-station at Greenwich is completed, and the 
use of temporary sheds dispensed with, the work- 
ing expenses for electric traction will be reduced. 
Of the total number of passengers, 35.97 per cent. 
were carried at $d, fares; 47.10 per cent. at 1d.; 
9.12 per cent. at 1}d.; 5.01 per cent. at 2d.; 1.18 
per = at 24d.; and 1.2 per cent. at 3d. The 
average fare per passenger was 0.97d., as against 
0.93d. in 1903-4. : ” 
The situation as regards the Northern tramways 
seems much more satisfactory, especially when it 
is noted that they are still operated by horses. 
There are 484 street miles of line—about the same 
number as in South London—and they are leased 
to the North Metropolitan Tramways Company. 
But it is ag og now that they should be acquired 
at once by the County Council, and reconstructed 
for electric traction. There was a deficit on the 
horse tramway lines in South London; but in 
North London the result of the year’s working has 
been a net revenue to the London County Council 
of 58,9381. 16s. 5d.; and out of this sum charges on 
horse-traction debt amounting to 36,103/. have been 





paid, so that the surplus revenue carried to appro- 
priation account is 22,836/.—fully three times the 
amount of the corresponding surplus in connect inn 
with all South London tramways. 








ELECTROMAGNETIC WAVES. 

THE second of Professor Fleming's “Tyndall ” 
lectures, dealing with the subject of ‘ Electyo- 
magnetic Waves,” was delivered in the Royal 
Institution on Thursday afternoon, June 1. ‘Pie 
speaker commenced by saying that in his last 
lecture he had dealt: with the production of electric 
waves, and showed that the process consisted in 
setting up electric oscillations in a conductor, which 
in these circumstances threw off loops of eleciric 
force and expanding rings of magnetic force. He 
now proposed to deal with instruments used in 
detecting these electromagnetic waves. Attention, 
he said, should in this connection be fixed on the 
rings of magnetic force, which spread out in con- 
centric rings from the ‘‘aerial” like ripples on a pond 
round the spot where a stone had splashed into it. 
If a wire cut across lines of magnetic force, an 
electromotive force was set up in it. Similarly, if 
moving lines of magnetic force cut across a stationary 
conductor, electromotive forces were equally set 
up in the latter. The wire at the receiving station 
was usually long and vertical. In some cases, 
as at the original experiments at the South Fore- 
land, a single such wire was used, whilst at 
Poldhu the receiving station consisted of nearly 
400 wires, forming an inverted cone suspended 
from a framing 200 ft. high. Waves coming from 
a distance cut these wires, setting up in them 
electromotive forces, as stated. The instruments 
used to detect these forces might be divided into 
seven classes :—(1) Magnetic ; (2) contact, or micro- 
phone ; (3) electrolytic ; (4) vacuum ; (5) thermal ; 
(6) electrodynamic ; (7) physiological. 

Apparatus belonging to any of these groups 
might all be called a cymoscope, or wave-detector. 
In the first group advantage was taken of the fact 
that when an electric wave met a magnetised wire in 
which the magnetism was loosely held, some of this 
magnetism was knocked out. An instrument of 
this kind was first used by Rutherford, at Cam- 
bridge, in 1893. It was represented diagram- 
matically in Fig. 1. Here an iron wire was placed 
in a coil forming part of the ‘‘aerial.” A small 
magnet needle was deflected by the magnetism of 
this wire, its position being controlled by the 
larger magnet shown. When electric waves met 
the apparatus, the currents traversing the spiral 
reduced the magnetism of the wire core, and hence 
altered the deflection of the needle. This apparatus 
was not in this form suitable for wireless telegraphy, 
but had been successfully modified by Marconi, 
whose apparatus was represented in Fig. 2. 

Here the aerial included a coil, through which a 
steel band mounted on two wooden rollers was 
continuously traversed by clockwork. Around 
this coil was a second one connected with a tele- 
phone. As the band travelled the magnetism in- 
duced by one N pole of the fixed magnets shown 
was carried past the neutral point, owing to the 
retentivity of the band. No sound was heard in 
the telephone unless an electromagnetic wave 
struck the apparatus. This immediately destroyed 
the retentivity of the band, and the sudden change 
in the magnetism cause a ‘‘click” to be heard in the 
telephone. If a number of waves followed each 
other, these ‘‘ clicks” would blend into a continu- 
ous sound, which might be interrupted at will, thus 
giving a series of dotsand dashes. With this appa- 
ratus it had proved possible to telegraph across the 
Atlantic and to signal from Poldhu to Malta and 
Southern Italy. : 

In the second group were the Branly tubes, dis- 
covered in 1891. Branly found that a loose or 
imperfect contact in an electric circuit was either 
improved or made worse by the passage of an elec- 
tric wave. Thus, if a couple of oxidised copper wires 
were connected to the terminals of a battery and then 
laid across each other, as indicated in Fig. 3, the 
pressure at the contact between the two could be 
adjusted so that no current passed. If an electric 
wave struck the apparatus, however, the resistance 
of the contact was reduced and the current would 
flow. Lodge had invented the name ‘‘coherer 
for devices of this kind, but the denomination was 
imperfect, being based on a theory which failed to 
account for the second of Branly’s observations— 
viz., that if the rods in the above experiment were 
respectively of lead and of lead peroxide, the 
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passage of the wave increased the resistance of the 
contact. Any theory as to the nature of the action 
at the contact must account for both facts. Various 
forms of contact-detector were in use. One fre- 
quently adopted was represented in Fig. 4. In 
this a couple of silver plugs were placed on a 
glass tube and connected to the leading-in wires. 
Between the ends of the plugs was a little mass 
of nickel filings. This coherer worked well, but 
required to be tapped after the wave passed, to 
restore it to its original condition. This tapping 
increased the time needed to receive signals. A 
type which automatically decohered was repre- 
sented in Fig. 5. Here the plugs were one of 
iron and the other of carbon, whilst. between 
them was a drop of mercury. By means of the 
screw shown it was possible to adjust the appa- 
ratus so that no current would pass through it 
under an electromotive force of 1 volt. If whilst 


in this condition electric waves crossed it, the! 
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resistance at the contacts vanished, and a current 


could pass ; but once the waves ceased, decoherence 
took place automatically. 


Fig.7 


Coming to group 3, one type of electrolytic de- | 


tector was represented in Fig. 6. Here the circuit 
through a battery and telephone was completed 
through a fine platinum point dipping into sulphuric 
acid. The platinum point became polarised, and 
by adjusting the electromotive force matters could 
be so arranged that under normal conditions no 
current traversed the circuit. When, however, 
oscillations trayersed the ‘‘aerial,” the currents 
induced in the neighbouring circuit broke down the 
polarisation resistance at the platinum electrode, 
and « sound could be heard in the telephone. 

In all the foregoing detectors the method em- 
ployed depended on the change in the resistance 
of an auxiliary electric circuit, the current in which 
Was measured, and not the primary currents in the 
“‘aerial.” The speaker had tried another method, 
in which the impulses were made to actuate a mirror 
galvanometer direct. The latter, though very sensi- 
tive to direct currents, did not respond to alter- 
nating ones. If, however, all the impulses in one 
direction could be sifted out, those remaining, being 
unidirectional, would affect the galvanometer. 
For effecting this sifting operation he had em- 
ployed what might be termed an oscillation valve. 


Many years ago he had found that if the filament 
of an electric lamp were surrounded by a metallic 
cylinder, connected to a supplemental electrode, as 
indicated in Fig. 7, then currents could be passed 
in one direction across from the filament to the 
cylinder, but not in the other direction. A device 
of this kind could be used for signalling, the 
arrangement being as indicated in Fig. 8. Here the 
‘‘ aerial” induced oscillations of electromotive force 
in the galvanometer circuit shown, but only currents 
in the one direction could pass across the space 
between the plate and the hot filament of the 
glow-lamp. The galvanometer needle, therefore, 
received impulses in one direction only, and was, 
therefore, able to show a steady deflection. For 
success, a very high vacuum was required. This 
was due to the fact that a hot body gave out 
corpuscles or particles of negative electricity, which 
could only ie their way across the space between 
the filament and the wire provided they were not 
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|too much impeded, in their motion, by the mole- 
‘cules of the residual gas. Professor Dewar had 
lassisted him in producing the high vacuum re- 
‘quired. To this end two bulbs were blown ona 
|tube of glass ; in one was placed a mass of cocoa 
|charcoal, and a moderately good vacuum estab- 
jlished in the tube before sealing it off. On then 
|placing the charcoal-holding bulb in liquid air, 
|almost the last traces of the residual gases were 
absorbed. ; 

In making measurements of electromagnetic 
wave-lengths, frequent use was made of inductive 
transformation ; that is to say, of the power pos- 
sessed by a coil traversed by an alternating current 
| to induce currents in a similar coil placed near it. 
| Thus, if a small lamp were placed in the circuit of 
ithe latter coil, it could be caused to light up 
solely by inductive action. The effect was greatly 
|enhanced if the two coils were in tune with one 
‘another. In the previous lecture he had explained 
'that to obtain a given frequency in an electric 
oscillator the condenser must have a certain 
capacity and the wire circuit a certain inductance. 





'If the second coil had the same inductance and 





capacity as the primary one, the effects of inductance 
could be made evident over a much greater distance 
—that is to say, a much smaller impulse would 
produce an observable effect. A mechanical analogy 
was that of a couple of pendulums of the same 
length hung from different parts of a horizontal 
string. On setting one in oscillation, the other 
would soon start into vibration also, and not only 
this, but energy would be passed backwards and 
forwards between the two. That first started 
would come to rest, whilst the other would at 
this time have its greatest amplitude of swing. 
This would, in its turn, die down, the other 
starting up again. A curve representing the motion 
of the pendulum, plotted against time as abscissie, 
would have the shape shown in Fig. 9, where the 
amplitude of the waves regularly waxed and waned. 
The same thing was met with in other parts of 
physics. Thus, in acoustics, if two organ pipes 
slightly out of tune were sounded together, the 
sound waxed and waned. The reason was obvious : 
two sets of waves of slightly different wave-lengths 
were generated. At one time these annulled each 
other, and a little later amplified each other, pro- 
ducing a periodic waxing at waning of the sound. 
The same thing occurred with the two coils. The 
oscillation set up waxed and waned, and the whole 
oscillation could, as in the case of the acoustical 
analogue, be resolved into two oscillations of dif- 
ferent periods. 

The measurement of electro-magnetic wave- 
lengths was of importance because the properties 
of the waves varied with the wave-length. Tn the 
last lecture he had stated the relation between the 
wave-length, the frequency and the speed of pro- 
pagation. If the frequency and the speed were 
determined, the wave-length could be deduced. 
The speed of propagation was the same as the 
velocity of light—viz., about 300,000 kilometres 
per second. Hence it sufticed to determine the fre- 
quency in order to find the wave-length. This could 
be done by means of an apparatus he had called 
a ‘*cymometer,” which was represented diagram- 
matically in Fig. 10. The instrument consisted of a 
conductor fixed parallel to the aerial. In the cir- 
cuit of this conductor was included an adjustable 
inductance I and an adjustable capacity C, both of 
which could be varied simultaneously by means of 
the handle shown. In this way the circuit could 
be brought into tune with the oscillations in the 
aerial, Asan indicator, a vacuum tube containing 
neon was employed, this gas being very sensitive 
to alternating electric force. This lighted up when 
the cymometer circuit was in tune with the aerial. 
The adjustment was very exact, there being no 
difficulty in measuring wave-lengths of 1000 ft., with 
an error of under 10 ft. 

In the experiment as shown by Professor 
Fleming there were two adjustments of the circuit 
at which the neon tube lighted up, showing there 
were two superimposed sets of oscillations. One 
of these was stated to correspond to a wave-length 
of 1300 ft., and the other to one of 900 ft. In 
signalling over the sea, he stated that the wave- 
length used was very commonly about 300 ft.; but 
this would not do for land service, as houses were 
not transparent to such short waves, but were very 
fairly so to waves of 1000 ft. in length. 

The instrument, as stated, was very sensitive, the 
points at which the tube lighted up most brightly 
being very sharply defined. Some 300 or 400 volts 
P.D. were, he said, needed at the terminals of the 
neon tube to cause it to light up, and to get this 
high potential the two circuits must be very closely 
in tune. The strength of the induced electromotive 


force was stated to vary as the fraction —. ia 
o-oo 
where a was the natural periodicity of one circuit, 
and b that of the other. A curve representing the 
value of this ratio for different values of a and b 
was given in Fig. 11, from which it would be seen 
that the value of the induced electromotive force 
shot up with exceeding rapidity as the point of 
synchronism was approached. 

Another method of determining wave-lengths, he 
proceeded, was to set up stationary oscillations in a 
spiral conductor. Just as it was possible to produce 
nodes and loops in a rope fixed at one end and 
vibrated at the other, so the electric oscillations 
could be caused to pow nodes and loops of elec- 
tric force in a spiral conductor, which in the instru- 


ment shown at the meeting consisted of 10,000 turns 
of wire wound on an ebonite rod 6 ft. long. Asmall 
saddle connected to earth, which could be placed 
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at any desired point of the rod, afforded means b 
which this spiral could be brought into tune wit 
the oscillator. This done, the nodes and loops could 
readily be mapped out by using as detector a neon 
tube held in the hand. This lighted up at the 
loops and ceased to glow at the nodes. In the ex- 
riment shown by Professor Fleming the distance 
etween consecutive nodes was about 18 in. or 3 ft. 
for the whole wave-length. The velocity of the wave 
in this case, the lecturer stated, had been found by 
laboratory experiments to be about 5 million feet 
per second, so that the frequency was 1.67 millions 
per second. For measuring the wave-lengths of an 
aerial this piece of apparatus was, he said, less well 
adapted than that previously shown, since it caused 
too great a disturbance in the conditions of the 
experiment. In fact, if it was placed near an aerial, 
there was a play of energy backwards and forwards 
between it and the aerial, upsetting the natural fre- 
quency of the latter and causing the production of 
a double wave. To avoid this the apparatus used 
for measuring must not be too near the oscillator, 
and in that case this second form of cymometer was 
not sufficiently sensitive. The apparatus illustrated 
in Fig. 10 could, however, be placed so far away as 
to avoid this playing backwards and forwards of the 
energy, and then but a single wave, and not a double 
one, would be detected. It could also be used to 
measure the intensity of the wave, but for that, he 
said, a more sensitive indicator was needed than 
the neon tube. 





RAILWAYS AND MOTOR OMNIBUSES. 
Some of the time of the House of Commons 
was occupied on Thursday, June 1, with a debate 
upon the question whether a railway a should 
be allowed to run motor omnibuses. It ap 
that, on the order for the consideration of the North- 
Eastern Railway Bill, Mr. Pemberton (Member 
for Sunderland) moved to insert a clause to pre- 
vent the company in any city, borough, or hen 
district provided with a system of tramways owned 
or worked by the local authority, from running any 
railway omnibus otherwise than for the conveyance 
of railway passengers, luggage, and mails to or 
from a station or hotel of the company, without 
the consent of the local authority. His conten- 
tion was that the Bill would press hardly on tram- 
ways owned or worked by municipalities, and the 
object of the sub-section was to safeguard the 
existing rights of the ratepayers of those towns and 
urban districts which have such municipal tram- 
ways. The chairman of the Committee which had 
yassed the Bill containing the clause, which had 
en objected to, said that they had come to 
the ctaiiinieh that there would be no unreason- 
able competition with the tramway ; but in order 
to avoid any difficulty, they had excluded 
from the operation of the clause places where 
the company did not really possess any station 
or line, and where they only had running powers. 
He also pointed out that the powers asked for were 
already possessed by the Great Eastern Railway 
Company, and, further, that at the present time a 
railway company could, if it chose, promote another 
company which could carry out all these powers 
without coming to Parliament. Perhaps the most 
interesting addition to the discussion was the speech 
delivered by Mr. Bonar Law. 

He pointed out that so far as the principle was 
concerned it was exactly the same as that which 
underlay the opposition of the Newcastle Corpora- 
tion to the concession of running powers over their 
tramways. In other words, the local authority 
which runs a tramway desires to obtain a monopoly. 
He also said :—‘‘Over and over again witnesses 
representing municipal owners of tramways have 
appeared before the Traffic Commission and have 
given evidence to the effect that owing to the 
greater cheapness of tramways motor omnibuses 
cannot compete with them. Yet when a railway 
company want to run moter omnibuses, as in this 
case, the municipalities say just the opposite.” In 
the end the Comanittse rejected the proposed 
amendment, and the North-Eastern Railway Com- 
pany are empowered to run their motor omnibuses 
under the powers conferred by the Bill. 

The discussion which we have abstracted is of 
interest from many points of view. It demonstrates 
the chameleon-like faculty of the municipal trader, 
which enables him to change colour as soon as any 
scheme is a which will tend to compete 
with him. hen it was suggested that the motor- 
bus could do the work of the tram, the sugges- 


tion was flouted ; but when it is proposed to allow 
the motor-bus to compete with the municipal 
tram, there is municipal thunder in the air. For 
ourselves, we see no reason why a local authority 
should have a monopoly of the street passenger 
traffic in their district; but, further, apart from 
this, we see no reason why this particular railway 
company, and railway companies in general, should 
not be allowed to make up some of the losses which 
they have suffered owing to the competition of 
electric trams. From every point of view they are 
placed at a disadvantage when they endeavour to 
run the race for local traffic in competition with the 
proprietors of a tramway. A tram service is more 
frequent ; the trams can pass along streets where 
ngers desire to be; whereas it frequently 
appens that the railway company must needs 
convey their passengers to places which may be far 
removed from the actual premises which are more 
frequented by the public. Much of the difficulty 
experienced by a railway company in meeting this 
competition will disappear if the right to run 
motor omnibuses is conceded. 

Finally, the discussion under notice is of interest, 
because it emphasises the fact that motor omnibuses 
will have to be reckoned with by the proprietors of 
electric tramways. 








RAPID REPAIR OF JAPANESE 
WARSHIPS. 

Amp the thoroughly justified congratulations to 
Admiral Togo and his staff of officers and seamen, 
there is a tendency to forget the splendid work 
done by the non-combatant officials responsible for 
the mechanism of the fleet, and particularly for its 
maintenance in a satisfactory fighting condition. 
But when the complete history of the war is written, 
the meed of praise awarded will no doubt be 
commensurate to the services of incalculable value 
performed—not only in the dockyards at the Japa- 
nese naval bases, but while the vessels were 
afloat. One of the surprising features throughout 
the campaign has been the very short period of 
time that ships have been away from the fight- 
ing line in the Korean Straits and the Gulf of 
Pechili. During the engagements when the Rus- 
sian Fleet in Port Arthur was by stages com- 
pletely destroyed, many of the Japanese shi 
received pretty severe treatment, especially the 
smaller craft ; but in most cases the engineers and 
mechanics on board succeeded in carrying out an 
amount of repair work and renovation which, when 
disclosed, will prove one of the most striking cir- 
cumstances of this great war. Following upon 
Admiral Togo’s splendid work in the defeat of the 
Port Arthur squadron, and therefore the attain- 
ment for Japan of complete mastery of the 
Eastern seas, the various ships of the fleet were 
able, towards the close of last year, to return to 
the dockyards to be prepared for that final con- 
test which, ten days ago, ended with so much 
éclat to the Japanese cause. Without perfect 
organisation in the constructive branches of the 
Japanese service, the necessary rehabiliment of 
the forces of Japan to attain this triumph could 
not have been achieved in such a short time ; and 
the credit is the greater when it is remembered 
that shipbuilding has only recently been established 
on an extensive scale in Japan. 

We are glad to be able to direct attention to the 
enormous service which constructive engineers have 
rendered, in this hour of peril and triumph in 
Japanese history, by the publication of a series of 
photographs illustrative in such an appropriate 
and convincing manner of the reconstruction of a 
destroyer. is vessel was one of the fleet of 
eighteen which took part in the various attacks on the 
Russian squadron outside and within Port Arthur ; 
and in one of those acts of daring which will illu- 
mine the pages of Japanese naval history, she had 
more than one-third of her length at the stern 
destroyed by shells. The vessel was beached and, 
when — in the Korean Sea was passed, was 
salved. he destroyer in question was one of 
those built at Yokosuka, and was of corresponding 
model to several vessels built on the Thames. She 
was completed immediately before the outbreak of 
war, and had a length of 220 ft. 3 in., a beam of 
20 ft. 6 in., and when drawing 9 ft. 6 in. of water, 
having 90 tons of coal on board, she displaced 
374 = Bans was fitted with twin-screw machi- 
nery, developing 6000 horse-power, to give a s 
of 29 knots. The ghoteumetd or anda pe 





page 740 show that the stern was severed imme- 





diately abaft of the machinery space, the after 
bulkhead remaining intact. The torpedo-tubes 
and some of her 6-pounder guns were destroyed, 
along with the stern of the ship. The vessel was 
salved towards the latter days of November, a 
temporary stern was constructed, and within four 
days of being docked one-third of the length had 
been rebuilt, and the shell-plates bolted on ready 
for riveting. Within a month the repair work 
was practically completed, and within seven weeks 
the vessel returned to the fighting line. Even 
although the dockyard authorities had telegraphic 
instructions upon the salvage of the boat to pre- 
pare for reconstruction work, this achievement is 
one which reflects the highest credit on all con- 
cerned, and shows that the Constructive Depart- 
ment of the Japanese Navy is as satisfactorily 
organised, and in as high a state of efficiency, as 
the combatant branch has proved to be in the long 
series of successes alike on sea and on land. 

Our series of progress photographs are repro- 
duced on page 740. The first view shows the de- 
stroyer on the day on which she entered the graving 
dock, November 29, last year. It will be seen that 
a well-constructed temporary timber stern had been 
built while the vessel was on the beach, and that 
to this was secured a jury rudder to steer her while 
being towed to the Japanese naval base. Between 
the time of the vessel being salved and her arrival 
at the dock, material had been prepared ; but, as the 
time was short, even this preparation is a matter 
suggestive of the resourcefulness of the authorities 
in time of stress and excitement. 

Our second photograph, taken on the forenoon 
of the next day, on November 30, shows that in 
the interval the temporary stern and the ragged 
ends of the shell-plates had been removed pre- 
liminary to the new stern being constructed, and 
that the keel-blocks for the new work had been set 
and part of the keel-plate put in place. 

The third illustration in our series was taken 
on the afternoon of the same day, and illustrates 
the remarkable progress of a few hours. Ten of 
the frames towards the stern have been erected 
into position, and the whole of the bottom built up. 
On the floor of the dock some of the plates are 
seen ready for fitting into place. 

The fourth photograph is unfortunately some- 
what hazy, due to weather conditions, but it 
suffices to illustrate two days’ work, and shows 
that practically the whole of the framing of the 
new stern—twenty-five out of the twenty-seven 
frames—have been put in place within two days. 
The bottom and some of the shell-plating has almost 
been completed. 

The fifth view reproduced, taken on December 3, 
illustrates the work done in three-and-a-half com- 
plete days. The whole of the new shell-plating 
has been fitted, including the decking, and the 
roller-path for one of the deck torpedo-launching 
tubes has already been mounted. All, indeed, was 
then ready for the riveting of the structure. 

The sixth view represents a month’s work. The 
whole of the plating has been riveted. New shafts, 
along with their propellers, have been fitted for the 
twin engines. e rudder has been mounted, 
and on deck there had been mounted two torpedo- 
launching tubes and a stern 6-pounder gun. The 
ship—evidently still in commission—carries her 
flag in its right place, instead of on a jury flagstaff 
almost amidships, as in the earlier views. _ 

The final photograph, on page 745, showing the 
ship at anchor, ready to take her place once more 
in the fighting fleet of the Mikado, was taken on 
January 15—forty-seven days from the date of her 
entrance into the dock as a wreck. The ship 
returned to the fighting line within seven weeks of 
her salvage. This performance, as we have 
already said, shows that a large part of the credit 
of the splendid triumph of the Japanese Navy 
is due to the constructive engineers of Japam who 
have so ably assisted Admiral Togo and the officers 
of the service in the refitting and repairing of the 
ships after each successive engagement. 








NOTES. 

New Reouations ror Execrricity Suprvy. 
Last August the Board of Trade issued a set of 
draft regulations concerning the supply of elec- 
tricity by companies and local authorities, 1 
amendment of the regulations which had been in 
force since 1896. The proposed new regulations 
were published tentatively, for the purpose of 





eliciting opinions on them from the parties whom 
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JAPANESE TORPEDO-BOAT DESTROYER RECONSTRUCTED AFTER ACTION. 


(For Description, see opposite Page.) 














they would affect, and we commented on them at| the most advanced nations, while their battlefields 
the time in an article pointing out the most impor- | have not only afforded examples of great bravery 
tant features in which they differed from the rules|and good strategy, but have shown how useful 
then in force. The Board of Trade has now issued | the engineer can be in time of war. Light railways 
them in their final form, which in most respects | have conveyed troops and materials, telegraphs and 
agrees with the draft published last year. Of recent | telephones have allowed the commander-in-chief to 
years we have been pleased to notice that Govern- | direct operations at a distance of many miles, and 
ment officials are more disposed to let ‘‘freedom|the most improved scientific instruments have 
slowly broaden down from precedent to precedent” | enabled the Japanese officers to counteract the 
in engineering matters; and in the present case | movements of their opponents. At the present 
the tendency is well maintained. For example, | moment the supply of smokeless coal for the Navy 
the draft regulations raised the limit of the power | is one of the most pressing wants, as the coals of 
to be transmitted by a single conductor at high | Japan are, for the most part, of a very bituminous 
pressure from 300 kilowatts to 500 kilowatts; but the | nature, and therefore not very suitable for the 
proposed limit has been now abolished altogether, | actual operations of naval war, and it is both 
even before it could constitute a precedent. It|very expensive and very difficult to get a 
follows that there is no restriction to the power! supply from England under present conditions. 
which may be transmitted by a single high-pressure | Necessity, however, is always the mother of 
conductor provided that the necessary requirements | invention, and the Japanese have set them- 
for safety are complied with. The most important} selves to solve the problems involved. Some 
change in the final regulations is in connection with | time ago the Japanese Admiralty purchased the 
overhead lines. All restrictions as to the power|Omine Mine, in Yamaguchi prefecture, for the 
such lines may carry, their minimum height from | purpose of manufacturing coal briquettes for naval 
the ground, and the provision to be made to avoid! use. Chief-Engineer Takeda, of the Navy, now 
danger from breakages, are now absent. Every | reports that the machinery recently imported from 





scheme for overhead lines must be sanctioned by 
the Board of Trade, and apparently will be con- 
sidered on its merits, instead of being judged in 
accordance with some regulations which, however 
carefully drawn up, might easily be either need- 
lessly stringent or too lax for the particular case. 
if this is the right interpretation of the single clause 
which supersedes the previous details of construc- 
tion, no one can possibly object to it ; and it isto be 
hoped that sanction to such lines will be freely 
granted so long as a reasonable degree of safety is 
assured. Where overhead lines are nécessary for 
economic reasons, nothing but an unsatisfactory 
appearance from an engineering point of view 
should be sufficient grounds for their rejection. 
MaNvuFACTURE OF CoaL BRIQUETTES IN JAPAN. 
Recent events in the Far East have shown most 
distinctly that one of the most striking features of 
all that has been done by the Japanese is the 
thoroughness with which all their plans are made, 
and the efficient manner in which all details are 
carried out. They do not ‘muddle through,” 
as we have been said to do; they make their | 
arrangements with great deliberation, and carry | 
them out with great completeness, and this applies | 
to small as well as to great undertakings. The| 
present war with Russia has put many of their | 
qualities to a severe test, and they have in every | 
case stood itin a manner which has won the admira- 
ton even of their enemies. Their operations, both 
by land and sea, have been characterised, not only 





England has been placed in position and the other 
necessary arrangements made, and that it is now 
possible to carry on the manufacture. A railway 
has been built, over 10 miles in length, con- 
necting the factory with the Kynshu system, 
and the total expenses are said to have been 
1,060,000 yen. nder normal circumstances the 
factory will turn out 150,000 tons of briquettes’ per 
month, but if work be carried on night and day, 
the figure may be raised to 250,000 tons. The 
Navy has hitherto had to rely almost entirely on 
imported coal, costing at least 20 yen per ton ; but 
the briquettes will cost only 9 yen, so that a very 
great saving will be effected, to say nothing of the 
obvious advantage of the country being self-sup- 
plying in such a vital matter. It is also claimed 
that the briquettes give better results for steaming 
purposes and in the matter of non-fouling than 
even Cardiff coal, so that this latest development 
of the Japanese is not only of great value to them, 
but also of interest to the English coal-exporters. 








STEAM TRIALS OF THE SCOUT 
** SKIRMISHER.” 

H.M.S. SkKrkMISHER, the second of the vessels of 
the class designed and constructed complete for com- 
mission by Messrs. Vickers Sons and Maxim, Limited, 
at the Naval Construction Works, Barrow-in-Furness, 
completed this week her specified trials, which, as in 
the case of the other vessels, included a 96-hours’ 
coal-consumption test, an eight-hours’ full-power trial, 
as well as gun, circling, and general manceuvring per- 








by great bravery, but also by the manner in which | formances. The first of the vessels was the Sentinel, 
‘cvantage has been taken of the latest develop-| which was illustrated in a previous number (see pages 
ments of science and of its applications. Their | 152 to 156 ante); she has now been in commission 
ships of war are, in many respects, models even to| for some time, is now engaged on an extended 





cruise, and, 
the Tail of the Bank on the Clyde, to greet her 


culiarly enough, was at anchor at 


sister-ship on her return from the full-power test 
on Tuesday. Although we have already described 
the vessels of the class, it may be said here that the 
Vickers ships are 360 ft. in length, 40 ft. in beam, 
and at their full load displacement of 2940 tons they 
carry a coal supply sufficient to enable them to steam 
at a cruising speed of between 10 and 12 knots for 
1500 miles. The draught under those conditions is 
14ft. 3 in. The constructors guarantee a speed at 
load draught of 25 knots, and, to attain this, triple- 
expansion engines, driving twin screws, were fitted to 
develop 17,000 indicated horse-power. The Sentinel 
on her trials easily exceeded this guarantee, and now 
the Skirmisher has repeated the same satisfactory 

rformance, her mean speed on the eight-hours’ run 

ing 25.2 knots, when developing 16,899 indicated 
horse-power. 

The trials of the Skirmisher have been carried out 
within a comparatively short ee of time. She 
only left Barrow on May 23, and after a preliminary 
trial in Morecambe Bay proceeded to the Clyde, where 
she arrived on the 24th ult. The first preliminary 
progressive trial was carried out on the 25th, when the 
vessel worked up to a speed of 20 knots. Two days 
later she continued the progressive runs, the machi- 
nery developing the necessary power to give the speed 
of over 25 knots. The vessel then proceeded on her 
96-hours’ coal consumption trial, beginning on May 30, 
and terminating on the 3rd inst. The performance on 
this trial showed the machinery to be economical. On 
the first half of the trial the speed attained was 10.6 
knots for 904 indicated horse-power, and the coal con- 
sumption showed that 10.3 nautical miles were covered 
for each ton of coal consumed. On the second half of 
the trial the results were equally satisfactory: the 
speed was 10.9 knots for 995 indicated horse-power, 
and the coal consumption was equal to 1 ton for each 
10 nautical miles steamed. We tabulate oh the next 
page the official results for the 96 hours’ trial. 
With a mean steam pressure in the boilers of 
177 lb., and at the high-pressure receiver of the 
engines of 44 lb., the power for 79.6 revolutions 
was 949 indicated horse-power. This gave a speed 
of 10} knots, while the coal consumption worked 
out to practically one ton per 10 knots steamed. 
The coal consumption is debited with the cost of 
making up the loss of water in the evaporators ; 
although only 15.9 tons were lost during the four 
days and nights of steaming, the evaporators made 
16.67 tons. One more point which ought to be noticed 
is that the vessel had not been in dry dock since 
April 17; and when later she was docked, prepara- 
tory to the 8-hours’ full-power trial, it was found that 
the hull was by no means clean. 

The eight-hours’ full-speed trial was run on Tuesday 
of this week, and the weather conditions were satisfac- 
tory, there being only a slight breeze from the north- 
east. The vessel, soon after leaving the anchorage, 
commenced her trial at nine o’clock, and six runs were 
made over the measured mile, occupying 1 hour and 
25 minutes. The vessel thereupon continued down 


the Firth, and the speed for the whole eight hours was 
measured by the average number of revolutions re- 
quired on the six runs over the measured mile for 
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TaBLe I.—Results of 96-Hours’ Coal-Consumption Trials 
of H.M.S. *' Skirmisher,” May 30 to June 3, at Cruising 
Speed. 
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25 knots. The revolutions for 25 knots are almost 
exactly 200, and throughout the succeeding 64 hours’ 
run the engines made 201.55 revolutions, the power 
being on the 64 hours’ run 17,013 indicated horse- 
power, while for the whole of the eight hours the mean 
was 16,899 indicated horse-power. The average speed 
was 25.2 knots. We append the mean results attained 
during the 64 hours following the measured mile per- 
formance : 
Tase I[.—-Results of Full-Power Trial of H.M.S. 


** Skirmisher,” June 6, 1905. 
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These results are very satisfactory ; the starboard 
and port engines ran at almost the same speed, and 
gave practically the same indicated horse-power. The 
trial concluded at 5 o’clock, and the ship anchored. 
On the completion of the gun, anchoring, and circle 
trials on Thursday, the vessel returned to Barrow to 
be completed for commission. Messrs. Vickers Sons 
and Maxim, Limited, will be the first firm to deliver 
their pair of Scouts, 








MANCHESTER STEAM-USERS’ 
ASSOCIATION. 

At the annual meeting of this Association, held on 
Tuesday, May 30, Mr. Adam Dugdale, President, in the 
chair, the report on the working of the past year showed 
that the Association is in a very healthy condition. The 
number of boilers under inspection on mber 31 last 
exceeded that of the previous year by 264. The revenue 
reached the sum of 17,5062. 7s. 5d., exceeding that of 
1903 by 265/., and the totai number of boilers enrolled— 
as well as the revenue for the year, were the highest the 
Association has ever attained. The net balance in favour 
of the year was 1799/., after making allowance for 
various items of special expenditure, including a grant 
of 250/, made to the National Physical Laboratory, for 
the purpose of experimental research as to the specific 
heat of superheated steam. A sum of 3000/. was invested 
during the year on loan with the Fylde Water Board, 
and the reserve fund was steadily increasing, and now 
amounted to very nearly 32,0002. 

The report stated that ‘‘as many as 8448 ‘internal,’ 
‘flue,’ and ‘entire’ examinations were made during the 
year, which was more than one for every boiler enrolled ; 
and itis again satisfactory to be able to report, as in pre- 
vious years, that no boiler under the Association’s care 
has exploded. The system of faithful inspection for the 

revention of explosions inaugurated fifty years ago has 
| oo most successful ; and no boiler guaranteed as safe 
has ever exploded from any cause which the Association 
could have prevented.” 

During the year the Association had recorded the occur- 
rence outside its ranks of 43 boiler explosions, killing 15 
persons and injuring 35 others. Of these 23, killing 9 


‘| rendered steam-users by sbpertntepsng 





persons and injuring 25 others, were termed ‘‘ explosions 


proper ;” while the remaining 20, killing 6 persons and 
injuring 10 others, might be termed ‘‘ miscellaneous ex- 
plosions”—i.¢., arising from steam pipes, stop-valves, kiers, 
rag boilers, stills, &c. Also one explosion arose from a 
hot-water boiler, and one person was killed thereby. 
Under the Boiler Explosions Acts, 1882 and 1890, reports 
had been received during the twelve months of 42 pre- 
liminary inquiries by the Board of Trade. In 8 cases 
formal investigations had followed, and costs ranging 
from 40/. to 60/. in individual cases, and amounting in the 
aggregate to 245/., were ordered to be paid by parties in 
default. In three cases no order was made as to costs. 
After stating that experiments were being undertaken 
with a view to fixing on a standard of excellence for pres- 
sure-gauges, which it was hoped would lead to advantages 
to steam-users generally, the report referred to the attain- 
ment of the Association’s jubilee last September, and to the 
banquet held in celebration of that event on February 14. 
The chief engineer’s memorandum for 1904 consisted, it 
was stated, of an historical sketch of the past 50 years’ of the 
Association’s activity, and traced its | ae ae step by ste 


up to the present tirae. Two large diagrams illustrated, 


firstly, the Association’s increasing prosperity year by 
year ; and, secondly, the marked effect in the reduction in 
the annual list of explosions produced by the Boiler 
Explosions Acts of 1882 and 1890: Acts which the Asso- 
_— was instrumental in getting placed on the Statute 


The report referred to the service the Association 
thé construc- 
tion of new boilers, and analysing feed-waters for the 
purpose of advising as to treatment. It closed by a 
reference to the late secretary, Mr. Tonge, who had held 
the position with great credit for upwards of forty-four 
‘mgd and added that the committee had appointed as 
is successsor Mr. KE. A. Bateman, who had been en- 
gaged with the Association for many years. 

n moving the adoption of the en, the President 
referred to the Association’s general prosperity, which 
was most gratifying. A very high number of ‘‘entire” 
examinations had nm made, and it was this faithful 
inspection which was the Association’s safeguard. It 
was a great deal to say that no explosion had ever 
occurred for which the Association could in any way be 
blamed. The experiments on superheated steam which 
the Association had induced the National Physical Labo- 


- | ratory to undertake would, he thought, be most valuable. 


The question of determining the most perfect conditions 
of pressure-gauges was important, and the same scientific 
authority was now undertaking experiments with the 
best procurable fanees, to settle such points as accuracy, 

-friction, and back-lash, temperature influences, time 
influences, and effects of vibration. The Association had 
recently carried out a few experiments on a method 
doviesd by the chief engineer, to accurately measure 
volumes of water—an important matter in the trials of 
condensing-engines. It had been tried on the New River 
and on some reservoirs, and the Salford Corporation had 
tested it with flowing sewage. In all cases the chemical 
method Uae very accurate results, which were being 
published by the Institution of Civil Engineers. The 
President closed by a reference to the jubilee celebration, 
and said that the question of safety as regards power- 
producing plant would always be with us; and as long as 
that was the case there would be ample scope for the 
usefulness of the Association. 

Mr. Charles Heaton, vice-president, seconded the reso- 
lution, and said he thought a better report had never 
been presented. The experience of fifty years showed 
that the principles on which the Association was estab- 
lished were thoroughly sound. In many countries in 
Europe, and also in India, Japan, and China, similar 
organisations had been formed, and they had based their 
principles and practice upon those of this Association. 
The Tepeciatien had no dividend to pay, but spent its 
income in promoting the safety and security of the boilers 
of its clients. 

Mr. Lionel E. Pilkington (Haydock) proposed the election 
of the committee for the ensuing year, and in doing so 
referred to the ae his own firm had received from the 
Association when laying down some new boilers. They 
had received the benefit of the Association’s scientific 
learning and research. 

Mr. Franklin Hilton (Southport) seconded the resolu- 
tion. The question of testing pressure-gauges was a most 
important one, and all that was possible should be done 
to secure the efficiency of such a necessary fitting. 

Mr. Harold Lee (Manchester) roposed, and Mr. Henry 
Harrison seconded, a vote of thanks to the chairman. 
This was duly carried and acknowledged ty Mr. Dugdale, 
and the proceedings terminated. 








GeRMAN Steam Navication.—The past year was not 
an encouraging period in the history of German steam 
navigation, the various companies owning steamers 
having suffered from rate wars, light — and low 
freights. Several undertakings had to pass their divi- 
dends altogether, and the North German Lloyd reduced 
its distribution for 1904 to 2 per cent., as against 3 per 
cent. paid for 1903. On the other hand, the Hamburg- 
America Line increased its dividend for 1904 to 9 per 
cent., as against 6 per cent. paid for 1903. The Ham- 
burg and South America Company also distributed 8 per 
cent. for 1904, as against 5 per cent. paid for 1903. Some 
German steam shipping companies profited from the 
Russo-Japanese War, as they were enabled by it to dis- 

of several of their older steamers to the Russian 
vernment. The revenue of the Hamburg-America Line 
last year was upwards of 1,350,000/., or some 350,000/. 
more than in 1903; and it is ages that this was the 
result of transactions with the Russian authorities. It 
is understood that the old ships sold to Russia are to 
be replaced with vessels of a better class. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

G Pig-Iron Market.—The market has recent}y 
been rather inactive, although the tone generally has been 
fairly good. Last Thursday was no exception, and in the 
forenoon only a small business of 4500 tons of Cleveland 
warrants was put through at 45s. 8d. cash, 45s. 94d. one 
month, and 45s. 94d. five and eight days. In the after. 
noon the turnover was again small, and was limited to 
two lots of Cleveland warrants, one at 45s. 8d. cash and 
one at 453s. 9d. eight days. The closing prices were 
45s. 84d. cash and 45s. 10d. one month sellers. On Frida; 
morning the tone of the market was very weak, an‘ 
Cleveland warrants dropped 54d. to 45s. 3d. cash and 
45s. 5d. one month, at which prices business was donv. 
The turnover was 5000 tons, and included transactions at 
45s. 6d. twenty-one days. The afternoon market was 
rather stronger in tone, and Cleveland warrants recovered 
slightly ; but the amount of business was only 2500 tons. 
The transactions were done at 45s. 5d. cash and one 
month and 45s. 4d. to 453. 44d. seven days. The closing 

uotations were 45s. 6d. cash and 45s. 74d. one month sellers. 

ematite iron was quoted at 55s. 9d. cash, and Standard 
foundry iron at 44s. 34d. cash and 44s. 6d. one month. 
On Monday morning the market was exceedingly quiet, 
and no transactions of any kind took place. Gisvaland 
warrants were, however, quoted 1d. and 14d. dearer, at 
453. 7d, cash and 45s. 9d. one month. The afternoon 
session was little better as far as business was concerned, 
and the only dealings were 1000 tons of Cleveland war- 
rants at 45s. 6d. eleven days. The quietness in the 
market continued again on Tuesday, and in the forenoon 
the business consisted of one lot of Cleveland warrants at 
45s. 7d. one month, and one lot at 45s. 6d. twenty-three 
days. One lot of Scotch iron changed hands at 49s. 5d. 
cash. The settling prices were:—Scotch, 49s. 44d. ; 
Cleveland, 45s. 6d. ; Cumberland hematite iron, 55s. 64d. ; 
and Standard foundry iron, 44s. 3d. In the afternoon 
there were no dealings of any kind, but the quotations 
for Cleveland warrants were steady at 45s. 64d. cash and 
45s. 74d. one month. When the market opened to-day 
Nat ecard the tone was steady, but otherwise the 
feeling of the previous few days continued, and only some 
4000 tons of Cleveland warrants changed hands. This 
business was done at 453. 6d. ten days and 45s. 74d. 
three months. Included in the above amount was some 
Standard foundry iron at 44s. 04d. At the afternoon 
session Cleveland warrants were a shade firmer, and 
changed hands at 45s. 5d. to 45s. 54d. cash, 45s. 6d, nine 
and fourteen days, and 45s. 5d. twenty-three days. The 
turnover was 5000 tons, and the closing quotations were 
453. 64d. cash and 45s. 7$d. one month sellers. The 
market quotations for makers’ No. 1 iron are: — Clyde, 
57s.; Gartsherrie, Summerlee, and Calder, 57s. 6d.; 
Langloan, 64s. 6d.; Coltness, 64s. (all shipped at Glas- 
ots Glengarnock (shipped at Ardrossan), 57s. 6d. ; 
Shotts (ship at Leith), 58s. 6d.; Carron (shipped at 
Grangemouth), 58s. 


Sulphate of Ammonia.—This commedity continues to 
move only in a quiet way, without any greatly increased 
demand. The current quotation has eased slightly, and 
is round about 12/. 15s. per ton for prompt delivery, 
Glasgow and Leith. In forward parcels little business is 
reported, as manufacturers are reluctant to lower the pre- 
sent price, and confidently look forward to the value of 
sulphate increasing, or at all events remaining steady. 


Scotch Steel Trade.—At the present time the local steel 
trade is moving along only in a limited way. Specifica- 
tions have certainly been rather more numerous of late, 
but throughout the district there has been nothing to 
encourage makers. The plate and angle mills are generally 
well employed, and orders on hand are being worked off 
slowly. New business is anxiously wanted in some 
quarters, and it is expected that before very long it will 
make its appearance. 


Shipbuilding.—Although new shipbuilding orders are 
not quite so plentiful just now as they were earlier in the 
year, still each week seems to bring forward a few, and 
work in most of the yards on the Clyde, at least, is progress- 
ing very favourably. Last week, Messrs. John Reid and 
Co., Limited, Whiteinch, received un order for two pas- 
senger steamers, each of 400 ft. in length. These vessels 
are to be built to the order of South African owners, and 
will be the largest yet built in Messrs. Reid’s yard.— 
Messrs. D. and W. Henderson and Co., Meadowside, 
Glasgow, have contracted to build a steamer with a dead- 
weight carrying capacity of about 7300 tons. This 
steamer has been ole by Messrs. Harris and Dixon, 
of London, and will be similar to the Swanley and 
Cranley, built in the same yard nearly two years ago. 
—Messrs. A. Rodger and Co., Port Glasgow, have re- 
ceived an order to build a coasting steamer for the 
Amazon Steam Navigation Company, London. Her 
dimensions will be 150 ft. in length, 26 ft. in breadth, 
and 10 ft. 6 in. in depth to main deck, and the engines 
are to be fitted by Messrs. David Rowan and Co., and 
are intended to give the vessel a speed of 10 knots.— 
Messrs. Gourlay Brothers and Co., Limited, Dundee, 
have contracted to build for the London and South- 
Western Railway Company a sister-ship to the Ada, 
launched from their send in April. She will be 175 ft. 
in length, 28 ft. beam, 13.4 ft. in depth, and have a gross 
register of 520 tons. This steamer is for the light-cargo 
traffic between Southampton, the Channel Islands, and 
the North of France. 








“Tatent Heat anp Sprciric Hear”: ERratUM.-- 
In “ Latent Heat and = Heat,” on page 702, line 34 
from foot, for EG read BE. 
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NOTES FROM SOUTH YORKSHIRE. 

Suerrretp, Wednesday. 
Sheffield Electric-Light Undertaking.—Mr. S. E. Fedden, 
the general manager of the Sheffield electric-light under- 
taking, has issued his report for the year ending March 
last, and for the first time since the Corporation took 
possession the balance ison the wrong side. Last year 
there was a surplus of 5430/., this year there is a deficiency 
of 6502. It is explained that an extra 4400/. has had to 
be found as interest on loans, and an extra 5100/. for 
additional sinking funds. Owing to the depression in 
trade the business has not grown as was anticipated, parti- 

cularly in the supply of electricity for power purposes. 


Singular Explosion at Sheffield.—A remarkable accident 
occurred at the East Hecla Works of the Hadfield Steel 
Foundry Company during the casting of a 25-ton gun- 
shield, whereby a crane-man named Walter Jackson was 
killed and two other men injured. The evidence ie 
at the inquest showed that some time ago Messrs. Had- 
field were making a similar casting, when the mould 
lifted, and special precautions were now taken to prevent 
a similar accident. In addition to the brickwork there 
were put in big 14-in. iron girders, bolted with bolts to 
resist a great pressure. When nearly the whole of the 
metal had been poured in, the wall of the pit gave way, 
and the steel began to escape through a cavity 14 in. 
wide, ignited the gases which had accumulated in the pit, 
and the flame shot right up to Jackson’s crane cabin and 
set his clothes on fire. The jury were of opinion that all 
reasonable care had been taken in carrying out the work 
to prevent an accident, and returned a verdict of acci- 
dental death. 


The Iron and Steel Trades.—The improvement in cer- 
tain branches of the steel trade has caused a heavy run on 
certain classes of Swedish material, which have been bought 
so freely that makers are refusing to commit themselves 
further. Local merchants find themselves quite unable to 
meet the requirements of their customers. Makers of 
armour and heavy forgings are somewhat anxiously await- 
ing inquiries for the work recently promised by Mr. Prety- 
man. Nearly all the contracts on hand are completed. 
The demand for railway material continues to improve, 
and some firms are more fully engaged in these depart- 
ments than has been the case for some time. The prin- 
cipal orders are from Japan, South Africa, and India. 
An increasing business is also being done in all kinds of 
tool and agricultural requirements with Mexico. 


The South Yorkshire Coal Trade.—The coal-owners have 
been, as a rule, successful in maintaining late rates in the 
contracts for gas-coal they have made. They are low, and 
in some cases hardly remunerative. Very fair inquiries 
are stillin the market for steam coal for shipment, and 
there is now probability of the season reaching a fair 
average. The complaint is that prices are weak. 








Giascow CorPorATION Tramways: RESULTS OF 
Year’s Workinc.—The financial year of the Glasgow 
Corporation Tramways Department ended on Wednes- 
day, May 31, and yesterday the officials published the 
statistics for the twelve months. These are as follow :— 





Increase + 

19(4-5. = i. 
Passengers carried. . . 195,767,519 188,962,610 | + 6,804,909 
Miles run = 17,943,595 16,291,082 + 1,652,513 
Traffic revenue “t .. 756,4801, 717,8932. + 88,5872. 
Average ditto per car-mile| 10.12d. 10. 58d. — 0.46d. 
Average track (sing'e’ 

miles us : 144} 135 


+ 93 


_TxHomas’s CentTRaAL Automatic Burrer-Courtinc.— 
On Tuesday last a pesty of gentlemen interested in 
practical railway working assembled at the London and 
North - Western Railway Company’s goods yard at 
Willesden Junction, to witness tests of a pair of railway 
wagons to which the above coupling had been applied. 
The invitations were issued b: Mr. Edward Watson, 170, 
Argyle-street, Glasgow, on behalf of the proprietors of 
the device, and the tests were carried out under the 
supervision of Mr. Picknell, the district traffic manager 
of the railway company. The coupling consists of two 
similar steel castings, one on each wagon, which roject 
from the centre of the ends of the wagon, and are limited 
as regards side and end motion due to buffing shocks by 
springs, in the usual way. Each half-coupling has two 
catches with taper faces, so designed that when the 
wagons meet the pressure between the opposing faces 
causes a partial rotation of each part of the coupling. 
Chis allows the catches to engage with each other, and 
the vehicles are locked together. The coupling heads are 
designed with an appreciation of the work they have to 
perform, and are a lutely devoid of pivo catches, 
Springs, and other such devices, which are certain to fail 
sooner or later. The heads may be unlocked by raising a 
‘ever on either side of the train, and return automatically to 

cir working position as the wagons separate, should this 
© required. The wagons experimented with were coupled 
at speeds from about 15 miles per hour to the slowest that 
ould be obtained, and the epeeias was also tried on the 
‘iarpest curve in the yard. Suggestions were invited 
irom the visitors, and every condition at once complied 
with. Nothing, of course, but the test of service will 
ically prove the efficiency of the coupling ; but it appeared 
to create a favourable impression u the competent 
judges present, and we understand it is likely to be tried 
on some of the stock of one of the leading English com- 


panies, We hope shortly to give a fuller description of 
the coupling. 


— 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrippiessproveH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and traders showed little 
inclination to do business. ould-be buyers upined that 
Cleveland pig iron was likely to still further decline in 
value. On the other hand, makers were very reluctant 
to lower quotations. Merchants offered No. 3 g.m.b. 
Cleveland pig at 453. 6d. f.o.b., and as warrants were 
ld. below that figure, they came into competition 
with makers’ iron. A few sales were recorded at the 
foregoing quotation. No. 1 was 47s.; No. 4 foundry, 
43s. 6d.; grey forge, 42s. 3d.; mottled, 41s. 9d.; and 
white, 41s. 6d. East Coast hematite pig iron was easier 
in price in sympathy with Cleveland iron, but pro- 
ducers declared that there was really no reason why rates 
should be reduced, pointing out that the output was 
really no more than fairly met requirements, and that 
cost of make was increasing rather than otherwise, as 
Spanish ore was certainly stronger. The general market 
quotation for early delivery of mixed numbers was 54s. 6d., 
whilst No. 1 was 54s. 9d., and No. 4 forge, 51s. 6d. Dealers 
in Spanish ore took a firm stand, and intimated that they 
were obliged to do so because of the attitude of the mine- 
owners, who, they stated, held out for fully the rates 
they have been obtaining. Rubio of 50 per cent. quality 
was 15s. 74d. to 153. 9d. ex-ship Tees, and freights Bilbao 
to Middlesbrough were stiffer at 4s. 10}d. To-day the 
market was mee and, if anything, a trifle firmer ; but 
quotations for makers’ iron were not altered. A slightly 
upward movement in warrants was really the only change. 
: iddlesbrough warrants at the close were 45s. 6d. cash 

uyers. 


Manufactured Iron and Steel.—The manufactured iron 
and steel industries present few new features of conse- 
— Little buying is going on just now, but most 

rmsare kept pretty well employed on running contracts, 
and producers, not being at present obliged to seek fresh 
work, are not at all dis to lower their rates. The 
bar-makers have met this week and decided to adhere to 
quotations which have ruled for some time past. The 
following are the market rates :—Common iron bars, 
61. 7s. 6d. ; best bars, 6/. 17s. 6d. ; steel bars, 6/. 5s. ; 
iron ship-plates, 6. 23. 6d.; steel ship-plates, 5/. 17s. 6d.; 
iron ship-angles, -6/. 7s. 6d. ; steel ship-angles, 5/. 10s. ; 
steel yet 7l.; steel joists, 5/. 7s. 6d.; steel 
sheets (singles), 7/. 5s. ; and steel sheets (doubles), 7/. 15s. 
—all less the customary 24 per cent. discount. Heavy 
sections of steel rails are 5/. 53. net at works. 


Coal and Coke.—Coal and coke alter very little. Owin 
to next week’s holidays demand for some classes of coa. 
has diminished. Bunker coal continues in fairly good 
request, but the supply is very ample, and unscreened 
kinds are 7s. 9d. to 8s. f.o.b. As is usual at this season 
of the year, gas-coal is dull, but exports are on a pretty 
good scale. king coal is steady and firm. Coke is in 
good request for local consumption, and medium blast- 
furnace qualities stand at 15s. 6d. delivered here. 








ARGENTINE RarLways.—The Argentine Great Western 
Railway Company have made surveys for a branch from 
San Rafael to Santa Rosa de Toay. The construction of 
the line is expected to be commenced without delay. The 
new line will open up the hinterland at the foot of the 
Cordilleras. 


Tue Royat OBsERVATORY, GREENWICH.—The report 
of the Astronomer Royal, read at the annual visitation of 
the ae Observatory, Greenwich, on Saturday last, is 
a record of an excellent year’s work. We find from it 
that during the year ending May 10, 1905, no less than 
15,842 observations of transits have been made of the 
sun, moon, planets, and fundamental stars; very 
progress has also been made in the observation of the 
reference stars connected with the Greenwich section of 
the astrographic catalogue. This section extends from 
65 deg. north declination to the North Pole, and in 
carrying out the measurement of the photographic plates 
the accurate positions of 10,000 reference stars are desired. 
Of each of these stars five observations are desired, mak- 
ing 50,000 observations in all, and of this number 9500 have 
been obtained during the past year. The programme is 
now so far advanced that there now remain only five stars 
requiring three observations each, 100 stars uiring 
two observations each, and 1500 requiring one observa- 
tion each, to complete the work. During the past year 
603 double stars have been measured, 143 of these havin 
their components less than 1 second of arc apart. Muc 
photographic work has been done with the 26-in. photo- 
graphic refractor and with the 30 in. reflector, this in- 
cluding a large number of photographs of Neptune and 
its satellite and 100 photographs of comets. The astro- 
——_ equatorial has been chiefly employed in taking 

uplicate plates to replace chart plates previously taken 
and found to be faulty. The measurement of the cata- 
logue plates for the Greenwich section of the Interna- 
tional Astrographic Survey has nm completed, and a 
large amount of work has been done in the reproduction 
of the omages prints of the chart plates. With the 
Thompson photoheliograph photographs of the sun have 
been taken on 242 days during the year. Such are a few 
of the chief items recorded in the report, but, in addition, 
a vast amount of other work has been done, this includ- 
ing the regular observations in the magnetic and meteo- 
rological departments, and many valuable investiga- 
tions, the details of which we cannot enter into here. 
Altogether, Sir William H. M. Christie and his staff 
are to be heartily congratulated on both the extent and 
high value of their year’s labours. ° 








NOTES FROM THE SOUTH-WEST. 


Cardif.—The inquiry for steam coal has been com- 
paratively limited, and transactions have been restricted, 
to a great extent, to early shipments, The best ame 
steam coal has ranged from 12s. 6d. to 13s. per ton, while 
secondary qualities have made from 12s. to 12s, 3d. per 
ton. Quotations for small steam coal have been well muain- 
tained, but the amount of business passing has com- 
paratively unimportant. The house-coal trade has shown 
slackness ; the best ordinary qualities have ranged from 
123. 6d. to 13s. 6d. per ton, while secondary qualities 
have realised from 10s. 6d. to 11s. per ton ; No. 3 Rhondda 
large has made 13s. 9d.per ton. Foundry coke has been 
quoted at 17s. 6d. to 18s. per ton, while furnace ditto has 
brought 16s. to 16s. 3d. per ton. As regards iron ore, 
Rubio and Almeria have made 13s. 9d. to 14s. per ton, 
7 a basis of 50 per cent. of iron, and charges in- 
uding freight, insurance, &c., to Cardiff or Newport. 
Tredegar Iron and Coal Company.—The directors report 
that the company’s output of coal last year amounted to 
1,421,230 tons ; and taking:into account the heavy decline 
in prices, the results shown in the balance-sheet could 
not be considered unsatisfactory. Two improved screening 
plants had been completed, and a third was being erected ; 
the importance of marketing coal in the best possible 
condition being fully recognised. A new seam had n 
proved of section and first-class quality at Pochin 
and Whitworth pits. Electric plant, the installation of 
which was commenced four years ago, had now n 
working in its entirety for a sufficient period to enable 
the directors to state that the results fully justified the 
expenditure incurred in adopting electricity as the motive 
power for hauling, pumping, an lighting the company’s 
collieries. There had been a great demand for coke, and 
the erection of a further battery of 40 Coppée ovens had 
been commenced. The past year’s production of coke 
had been 57,115 tons. The directors recommend a 
dividend for the past year on the ‘‘A” and “‘ B” shares 
at the rate of 5 per cent. per annum, all expenditure on 
capital account during the twelve months being at the 
same time written off at the cost of revenue. 


The Swansea Valley.—The spelter, copper, and tin- 
plate works have been ry employed, and in the latter 
trade four additional mills have been at work. The 
collieries leave something to be desired. 


Coal-Boring. — Coal-boring operations, which have 
been conducted by Mr. Starkey on the mining properties 
of the Duke of Beaufort, running under the Swansea fore- 
shore, are to be renewed as soon as certain machinery 
for poms the coal arrives. If coal is proved, it willbe 
worked by a slant under the sea. 


Dowlais.—The productive capacity of the steel mills 
has been age! well tested in consequence of a sustained 
demand for rails, sleepers, &c. The Goat Mill has been 
occupied with foreign and colonial. orders for large sec- 
tion rails, and a week’s _— of 4000 tons has been 
reported. The Big Mill has been employed upon lighter 
rails and metallic sleepers. The engineering, fitting, 
&c., shops have been well occupied. 











PersonaL.—Mr. A. E. Carey, M. Inst. C.E., of 3, 
Victoria-street, 8.W., has acquired the practice of the 
late Mr. William Jaffrey. The practice was originated 
by the late Mr. W. R. Kinipple, in 1858. 





AUTOMATIC SIGNALLING.—An installation of automatic 
railway signalling was brought into permanent use on the 
North-Eastern Railway on Sunday. The signals on the 
line between Alne Station signal-box and Green Lanes 
box, Thirsk, 11 miles long, have been equipped with the 
Hall automatic apparatus; and having been passed by 
the Board of Trade some weeks since, the old mechanical 
operations were superseded. The new system consists 
briefly of electrical control, combined with gas mecha- 
nism. The Alne and Thirsk section of the main line has 
been selected because it affords the best local conditions 
for testing the efficiency of the system, as heavy main 
line traffic from York to the north, which is worked 
over four sets of rails north and south of the section, 
has here to pass over single up-and-down tracks, and 
great expedition is required to get trains through in 
good time. 





ContTracts.—Messrs. Alley and MacLellan, Limited, 
Glasgow, have recently booked orders for over 2300 horse- 
power of ey engines, all of which are for elec- 
trical work. e largest units are:—Two engines of 
300 horse-power each, for Messrs. J. Palmer, Jun., and 
Co., London, for the Chinese Government, Peking ; three 
of 300 horse-power each, and two of 60 horse-power each, 
to the order of the British Westinghouse Company, for 
the Pyle and Blaina Works, Limited, South Wales ; and 


one of 400 horse-power, for the Mansfield Corporation 
(through Messrs. Thomas Parker, Limited).—The Hol- 
well Iron Company, Limited, of Asfordby, Melton Mow- 


bray, and 28, Victoria-street, Westminster, S.W., have 
secured the order for ey and castings for the Metro- 
litan Water Board for the current year.—Messrs. 
oseph Wright and Co., of the Neptune Engineerin; 
Works, Tipton, inform us that they have recently book 
a number of large orders for their multiplex heater detar- 
tarisers and Berriman feed-water heaters. Amongst 
these is a detartariser for Messrs. Steel, Peach, and Tozer, 
designed to heat and soften 10,000 gallons of water per 
hour, whilst the East Rand Mines have ordered two more 
feed-heaters. The firm have also ae ae lied their 
improved King’s safety hooks to a number of collieries, 





amongst the orders being one for eight of one size, re- 
ual by the Tredegar Coal and Iron Company, Limited. 
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MISCELLANEA. 


In connection with the Department of Technology, of 
the City and Guilds of London Institute, an exhibition 
of work executed by students of technical c i 
be opened by Earl Peper K.G., on June 28, at the 
Pr mg Institute. The exhibition will remain open till 

uly 8. 

In a recent communication to the Société Francaise de 
Physique, M. H. Buisson gave the results of a new com- 
parison of the mass of the kil mme with that of 1 cubic 
decimetre of water at 4 deg. Cent. The comparison was 
made by determining the —e gravity of two quartz 
cubes with optically-worked faces. The dimensions of 
these cubes were determined by optical means, with an 
error of less than ;45 4. The final result was that 1 kilo- 
ounee of water at 4 deg. Cent. occupied 1.000026 cubic 

ecimetres. 

With a view to diminishing the danger of lead-poisoning 
now run by the diamond-cutters at Amsterdam, the 
Dutch Government have offered a prize of 5000 florins 
for a satisfactory substitute for the lead-tin alloy now 
used for embedding the diamonds in whilst they are 
being cut. The prize is open to cumpetitors of all 
nationalities, and full particulars as to the conditions to 
be met can be obtained on application to Mr. H. Jen 
Marten, secretary to the Commuissie Prijsvraag Doppen- 
metal, Delft, Holland. 

Coal has for a number of years been found in different 
pluces in Greenland, in the -Disco Island,-in ‘the Nugs- 
suak peninsula of the Umanaky district, &c., but hitherto 
the deposits have only been exploited by the people living’ 
there. At the last-named locality the coal deposits are 
comparatively easy to get at, and the Royal Greenland 
Trading Company has decided, and obtained the Danish 
Government’s permission, to investigate the extent of these 
deposits, and to carry on experimental working of them. 
The Trading Company hopes thereby to obtain a suffi- 
ciency of coal for the various Danish colonies in Green- 
land, and for the company’s steamers. A Danish engi- 
neer, with a staff of Danish workmen, has set out for 
Greenland. 

During the past year an extensive series of experiments 
were carried out in Germany, on the military line between 
Marienfelde and Zossen, with a view to ascertaining the 
highest speeds at which trains of bogie carriages could be 
drawn by existing German express locomotives. These 
were of different types, but were mostly two and four- 
cylinder compounds, with a heating surface which in the 
smallest engine, weighing 52 tons, was 1220 square feet, 
and in the largest, an engine weighing 88 tons, was 
2650 square feet. e highest speed reached was 137 kilo- 
metres (85 miles) per hour, the engine used being the 
largest of those tested. The weight behind the tender 
was 109 tons, and the draw-bar pull at the tender 
was 1.3 ton. On putting on the brakes the train was 
— to rest in 62 seconds, the distance run being 
4200 ft. 


A series of highly interesting tests as to the relative 
ease with which motor-driven and horse-drawn vehicles 
can be brought to rest were carried out on Wednesday 
last at the Crystal Palace. The speeds were taken by 
the official time-keepers, but as the different results 
are not concordant, it is probable that the speeds 
noted are the average speeds and not the actual 
speeds at the times at which the signal to stop was 
given. As will be seen from the figures given below, 
the motor-car proved very much easier to stop than the 
horse-drawn vehicles, though the state of the ground was 
unfavourable to the mechanically-propelled vehicles. It 
is especially noteworthy that a racing-car, weighing a 
ton and travelling at 20 miles an hour, can be brought 
to rest in about the same distance as a goods van travel- 
ling “7 miles an hour. The following are the figures 
observed :— 


Velocity in 
Miles per 
Hour. 


| 
| 
| 
| 
| 
| 


Test. | Vehicles. Syepes 


ft. in. 





40 horse-power mail van - 
Pair-horse goods van .. =" 


ba 
ly ‘. 
40 horse-power mail van } 7 
Pair-horse goods van .. . 
30 horse-power s.x-cylinde 
} Napier car } 
\ single-horse landau : My. 
80 horse-power six cylinder 
Napier car } 
\ Single-horse landau a 
| { Mercedes car ae } 
( Single-horse landau_—. + 
15 horse-power De Dion car .. } 
| | Hansom cab ak aps os 
{15 horse-power De Dion car . \ 
| \ Hansom cab an 
{ 15 horse-power De } 
Butcher's cart. ¥ 
{ 15 horse-power De Dion ca) \ 
\ Butcher's cart .. a ld 
{ 90 horse-power Napier racer . } 
{ Trotter in sulky .. m | 
j 90 horse-power Napier racer 
\ Trotter in sulky .. pa 
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We learn from the Railway Guzette that a series of tests 
on the rates of acceleration attainable with steam and 
with electric trains were carried out by the New York 
Central Railroad and the General Electrical Company, at 
the end of April last. A piece of track, 6 miles long, laid 
with 80-lb. rails, was reserved for the trials. In this 
pee are included gradients of 5 ft. to 19 ft. per mile, 
and amongst the curves is one of 2 deg. 17 min., whilst 





the longest tangent measures 7565 ft. The steam-loco- 
motive was a twelve-wheel six-coupled engine, weighing, 
with its tender, 342,000 lb., whilst the weight available 
for adhesion amounted to 141,000 Ib. The electric loco- 


will | motive was also mounted on twelve wheels, of which 


ight were drivers. Its total weight was 200,500 lb., of 
which 142,000 lb. rested on the driving axles. The test- 
trains in different cases consisted of eight or of six cars. 
The weight of the eight-car trains was 513 tons, and of 
the six-car trains 407 to 427 tons, the former being the 
weight of the electric trains. In these total weights are 
included the weights of the locomotives, which accounts 
for the weight of the six-car train being heavier in the 
case of the steam locomotive. The peying load was, 
however, substantially greater with the electric trains. 
Taking the corresponding runs for both the steam and 
the electric trains, the following results were obtained :— 


Steam. Electric. 

Length of locomotive over 

GP. ines dae ae . 67 ft. 72in. 36 ft. 11} in. 
Total weight ... es ... 342, , 500 Ib. 
Maximum load on one axle 47,000 35,500 
Paying load ... nat ... 256 tons 307} tons 
Average acceleration up to 

nal ae. ae hour, . 
mi ro ad our per secon 


0.246 
Time taken to reach 50 miles 
per hour ... jes ... 203seconds 127 seconds 


In some of the runs with the eight-car train the steam 
locomotive at the outset accelerated the faster of the two. 
This was due to insufficient area in the temporary con- 
ductor supplying the electric train, the voltage drop in 
this being from 700 down to.325 volts. Even then, how- 
ever, the average rate of acceleration up to the maximum 
speed was substantially greater in the case of the electric 
train. In some further experiments, in which the electric 
pennies ran light, the speed reached was 85 miles per 
our, 


0.394 








LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 25th ult., the steel screw steamer 
Eastlands, built by Messrs. William Gray and Co., 
Limited, for Messrs. Joseph F. Wilson and Co., of West 
Hartlepool, had her trial trip. _The vessel has been built 
to Lloyd’s highest class. Her Jength is 342 ft. ; breadth, 
47 ft. 6 in. ; and depth, 24 ft. 9in. Her triple-expansion 
engines have been built at the Central Siesta Engine 
Works of the builders, having cylinders 24 in., 38 in., and 
64 in. in diameter, with a piston stroke of 42 in. ; they 
are supplied with steam by two large steel boilers adapted 
to work at a pressure of 1801b. per squareinch. A speed 
of 114 knots was registered, everything working with the 
utmost satisfaction. 


Messrs. G. Rennie and Co. launched, a few days ago, 
from their Greenwich yard, the oy! vessels :—T wo 
London County Council steamers, 130 ft. long, both fitted 
with machinery on board ; one lighter, for carrying 12,600 

allons of petrol spirit; and one small dredger, for the 
Tasees Conservancy. They havealso packed and shipped 
abroad one stern-wheel vessel, 106 ft. long and 20 ft. beam, 
for service on the Nile. On Friday, the 19th ult., the 
London County Council steamer Rennie underwent a 
private trial, to the complete satisfaction of all concerned, 
a mean speed of nearly 14 miles being obtained. 


On Thursday, the 25th ult., the new steel screw steamer 
Gloriana, recently launched by Irvine’s Shipbuilding 
and Dry Docks mpany, Limited, West Hartlepool, 
and built to the order of Messrs. Furness, Withy, and 
Co., Limited, West Hartlepool, proceeded to sea for her 
trial trip. She is of the following dimensions :—325 ft. 
by 47 ft. by 24 ft. 10 in. She is built to Lloyd’s highest 

ass under special survey, and is of the single-deck type. 
Triple-expansion engines have been supplied and fitted 
by essrs. Richardsons, Westgarth, and Co., Limited, 

artlepool, having cylinders 24 in., 38 in., and 64 in. in 
diameter, with a stroke of 42 in., supplied with steam 
from two large single-ended boilers at 160 Ib. pressure. 
After adjusting the compasses a series of runs were made, 
when a mean s' of 10} knots was obtained, the engines 
working smoothly and well. 


The s.s. Sutton Hall, which has been built for the Hall 
Line service of the Ellerman Lines, Limited, by Messrs. 
Swan, Hunter, and Wigham-Richardson, Limited, Walls- 
end-on-Tyne, was taken out to sea on Monday, the 29th 
ult., for her trial trip. The dimensions of the vessel 
are :— Length over all, 387 ft.; beam, extreme, 47 ft. 5 in.; 
and depth, moulded, 30 ft. 9 in. She hasa p, long- 
bridge, and forecastle. The vessel has been designed to 
carry a dead-weight cargo of about 7000 tons on a mode- 
rate draught of water. The machinery has been con- 
structed by the Wallsend Slipway and Engineering Com- 
pany, Limited, and consists of a set of triple-expansion 
engines, having cylinders 234 in., 40 in., and 69 in. in 
diameter, with a 48-in. stroke, steam being supplied by 
two single-ended boilers, fitted with Howden’s forced 
draught, and working at a pressure of 212 1b. per square 
inch. The vessel has been built to the rules of the British 
Corporation for the Survey and Registry of Shipping for 
their highest class. 


On Wednesday, the 3lst ult., the new steamer Crown 
of Arragon, built by Messrs. David and William Hen- 
derson and Co., Limited, Partick, Gl w, to the order 
of Messrs. Prentice, Service, and Henderson, Glasgow, 
underwent her official trials on the Firth of Clyde, when 
a mean speed of 13.16 knots was easily attained. The 
vessel, which is 400 ft. by 53 ft. 24in. by 28 ft. 4 in., is 
classed 100 Al in Lloyd’s Register, three-deck rule, has 


@ gross tonnage of about 4500 tons, and has been special] y 
designed to suit the owners’ West Indian trade. Tho 
machinery, which has also been constructed by Messrs. 
Henderson, consists of a set of triple expansion engines 
having cylinders 27 in., 46 in., and 76 in. in diameter 
with a 48-in. stroke, and four single-ended boilers work. 
ing ata pressure of 1801b. per square inch. 


The first-class torpedo-boat Kaiman, built~ for the 
Austro-Hungarian Government by Messis. Yarrow and 
Co., was successfully launched from their yard at Poplar 
on Friday, the 2nd inst. She is the first of a special type 
the authorities in Vienna having determined to com. 
pionly reorganise their torpedo flotilla upon most modern 
ines. The Kaiman will be propelled by a single screw. 
The machinery will be sisndlar to that adopted in the 
Austrian destroyer Huszdr, launched on the 3ist ult. by 
the same constructors, the difference between the two 
types of vessel being that’ the destroyer will be fitted 
with two sets of machinery, while in the torpedo-boat 
there will be one set, the machinery in the two classes 
being identical, the object of which is to secure inter- 
pees ragpeens throughout the torpedo flotilla to the fullest 

ible extent. A large ts rae of these vessels are 
ing constructed in Austria, thé Huszdér and Kaiman, 
built by Messrs. Yarrow, serving a3 patterns. The design 
of both types will be generally similar to corresponding 
vessels built by the same firm for the Japanese Navy, 
subject to improvements which recent experience has 
indicated as desirable. 


On Monday, the 5th inst., Messrs. Irvine’s Shipbuilding 
and Dry Docks Company, Limited, West Hartlepool, 
launched from their shipyard a finely-modelled steel 
screw steamer, named Parklands, built to the order of 
Mr. R. Hardy, West Hartlepool. She is of the follow- 
ing dimensions :—351 ft. by 48 ft. by 23 ft. 2in. Engines 
of the triple-expansion type are being supplied and fitted 
by Messrs. Blair and Co., Limited, Stockton, having 
cylinders 234 in., 39 in., and 64 in. in diameter, with a 
42-in. stroke, steam being supplied by two large boilers 
of 180 1b. pressure. 


On Monday afternoon, the 5th inst., Messrs. Ropner 
and Son, Stockton-on-Tees, launched from their yard a 
steel screw steamer named Glenmay, of the following 
dimensions :—Length, 322 ft. ; breadth, 44 ft. ; and 
depth, 22 ft. 10in. The engines will be of the triple- 
expansion type, by Messrs. Blair and Co., Limited, of 
Stockton, of about 1000 indicated horse-power, with two 
steel boilers, 14 ft. 3 in. in diameter by 10 ft. long, work- 
ing at 180 lb. steam pressure. 


The first launch from the new Naval Construction 
Works of Messrs. William Beardmore and Co., Limited, 
at Dalmuir, took place on Monday, the 5th inst., when 
the handsomely-modelled steam-yacht Zaza, built to the 
order of Mr. William Beardmore, chairman of the com- 
pany, glided gracefully into the water. The vessel, 
which has been designed by the builders, is 190 ft. lon 
over all, 24 ft. moulded breadth, and 14 ft. 6 in. moulde 
depth, the Thames measurement tonnage being 450. The 
machinery consists of a set of triple-expansion engines with 
cylinders 14} in., 22 in., and 38 in. in diameter, with a 
24-in. stroke, steam being supplied from a single-ended 
boiler 13 ft. in diameter and 10 ft. 6 in. long. On the 

romenade deck, which extends for more than half the 
ength amidships and the full width of the vessel, are 
age the smoking-room, chart-room, and deck-shelter. 

he smoking-room is lighted by large square windows. 
The dining-saloon and drawing-room are exceptionally 
large apartments for a vessel of this size, and are lit, 
in addition to the square windows before mentioned, by 
large skylights. They are fitted with handsome open 
fire-places. At the after end of the drawing-room is an 
entrance and stairway to owner and guests’ accommoda- 
tion on lower deck aft. On the lower deck imme- 
diately aft of the engine-room are the owner's apart- 
ments, consisting of two large roomy state-rooms, with 
bath and dressing-room, while abaft of this suite are 
placed two additional state-rooms for guests, with bath- 
room adjoining. 

On Tuesday, the 6th inst., Messrs. R. Craggs and Sons, 
Limited, launched ¢from. their Tees dockyard, Middles- 
brough, a fine steel cargo steamer, 340 ft. 3 in. long, 47 ft. 
beam, and 24ft. 4 in. depth, moulded. The machinery 
will be fitted by Messrs. Blair and Co., Limited, of 
Stockton-on-Tees, and will have cylinders 234 in., 39 in., 
and 64 in. in diameter, with a 42-in. stroke, steam being 
supplied by two large single-ended boilers working xt 
160 lb. pressure tw the squareinch. The vessel has been 
dein to afford a large cubic capaatty and is expected 
to lift about 5350 tons on 21-ft. draught. She has been 
built to the order of the Constantine and Pickering 
Steamship Company, of Middlesbrough, and on leaving 
the ways was named Kirnwood. 








Sourn SHreLps Tramways.—Having decided to adopt 
a system of municipal electric tramways, the Sout) 
Shields Town Council is now pushing forward the scheme 
with all possible speed. A lease of the present tramwsys 
in the borough, held by the South Sh‘elds Tramways Cou:- 
pany, does not expire until February, 1906; but it 1s 1n- 
ame to proceed with the construction and equipment 
of a new route, over which the Town Council has powers 
to run trams at the present time. The Stanhope road 
section is to be proceeded with first, and the line will " 
carried from Tyne Dock down Stanhope-road along 
Weldon-terrace and down Westoe-lane, 
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Currine joists and similar rolled sections constitutes 
a very large part of the work in the yards of structural 
engineers, and as material of H or T section cannot 
be dealt with in shearing machines of the — 
type, such sections are usually sawn or cut by hand. 
Hand cutting is too unsatisfactory to be considered, 
except in cases where no machinery is available ; and 
sawing is very tedious, although the result is all that 
can be desired. To meet the demand for a machine 
capable of expeditiously cutting H-section joists, the 
Johns’ shears illustrated in Figs. 1, 2, and 3, above, have 
been introduced, and, as will be seen, they embody 
many novel features. Figs. 1 and 2 show photographic 
views of a machine put down on permanent founda- 


tions, and Fig. 3 is a line drawing of a motor-driven 
machine a on a light wheeled framing, so as to 
be portable. The essential features of both machines 


are the same, and the following description applies 
equally te both, except where attention is called to a 
point of difference. 

Near the back of the machine, which is made 








exclusively of wrought steel, is a horizontal shaft 
carrying a heavy fly-wheel and acrank. The shaft is 
driven at a constant high speed, and by means of a 
short connecting-rod gives an oscillating motion to the 
side lever, shown in Figs. 1 and 3. The fulcrum end of 
this lever embraces a ratchet wheel, which is driven 
forward at every up-stroke by a pawl inside the lever. 
This pawl rotates in a hardened seating instead of on 
@ pin joint, and is pressed home to its work by a small 
spiral spring acting on its upper surface. It may be 
thrown out of action by the small lever seen on the 
outside of the larger one. The pawl mechanism is 
seen in Fig. 3. As the ratchet wheel is driven round 
step by step by the rocking lever, it causes the rota- 
tion of a shaft to which it is rigidly attached. This 
shaft carries an eccentric, which works inside a massive 
roughly rectangular casting projecting on the front of 
the machine, and carrying the cutting.tool. The 
large ratchet wheel shown in Fig. 3 on the eccentric 
shaft, and the ratchet shown fastened to the framing 
just above the rocking lever, are to prevent any return 


of the shaft during the return stroke of the driving 
ratchet previously mentioned. 

The shearing tool consists of a plate somewhat 
triangular in shape, with the lower end terminating in 
a flat face. This face and the inner side of the triangle 
are the working portions, and as such are provided 
with flanges slightly above the body of the tool for 
clearance purposes. The tool is of high carbon steel, 
| not specially hardened, and is about 1} in. thick in the 
body, and 14 in. thick across the thickened edges. A 
corresponding slot is formed in the horizontal and 
vertical faces, against which the web and flange of the 
girder to be cut respectively rest. The ition of 
the work in the machine is shown in Figs. 1 and 3. It 
is held against the vertical face by an adjustable dog, 
clearly shown in the latter figure. When in position, 
the counterbalanced end of the heavy tool-holder is 
depressed until it is in contact with the girder. A lever 
connected to a os wheel gearing into a chain 
forming part of the connection to the counterweight 
serves to depress the tool-holder at will. In Fig. 3 the 
lever is shown connected directly to the centre of the 
wheel, but in Fig. 1, which shows a larger machine, it 
is lower down, and connected by a seers length of 
sprocket chain, so as to be in easy reach of the 
operator. 

It will be seen that if the tool is brought down on to 
the girder, and the machine started, the rotation of the 
eccentric will cause the point of the tool to slide idly a 
short distance to and fro on the web of the girder. 
Supposing everything to be all right, the hand lever on 
the right-hand side of the machine is depressed, 
bringing the round-ended lever on the same shaft into 
the hardened seating on the top of the tool-holder. 
The motion of the tool-holder is now constrained, and 
the rotation of the eccentric will cause the tool to first 
descend vertically with a punching action until the 
web of the girder is pierced, and then to sweep both 
downwards and inwards, cutting out a strip of the web, 
and finally passing through the flanges. In front of 
the machine, in Fig, 2, can be seen three bent pieces, 
which are the strips removed by the tool, and on each 
side of the machine are shown joists which have been 
operated on. When one side of the girder has been 
cut as described, the tool-holder is raised, the girder 
turned over, and the other side cut through.* To cut 
each side of a girder is only a matter of a few seconds, 
and the finish of the cuts, which we have seen made 
under ordinary working conditions, is as good as if 
they had been sawn cold. A small attachment can be 
supplied with the machine, enabling the ends of the 
various sections to be trimmed to the extent of ,', in., 
if required, which is very convenient, in view of the 
fact that rolled sections are usually supplied slightly 








* Tees and angles require only one operation. 
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over length and not always square at the ends. By 
altering the height of the seat-block for the joist 
the tool can be arranged to pass through the flange 
only, thus notching the girder, as is frequently 
necessary. The machine struck us as easier to 
manipulate accurately than ordinary plate shears, and 
the rapidity of its work was very striking. It is 
made by Henry Pels and Co., of Berlin, whose London 
offices are at 265, Strand, W.C. 








INDUSTRIAL NOTES. 

Tue forty-fifth annual pees of the Amalgamated 
Society of Carpenters and Joiners gives us an insight 
into the general condition of the building trades in 
1904, such as no other trade-union report can, for the 
simple reason that it covers a larger area, and its mem- 
bership is greater than any other union in the building 
trades. Moreover, it gives information as to the state 
of trade by means of its out-of-work benefit, which is 
only equalled by the Plumbers’ Union, which is smaller 
and more restricted. The society was established in 
1860. Up to that time there was the General Union 
of Carpenters and Joiners, but it was on a more re- 
stricted scale, and had not benefits corresponding to 
those of the engineers. The Amalgamated Society was 
formed after the model of the engineers, some local 
societies joining. At the close of 1860 there were 
twenty branches, with a total of only 618 members. 
At the end of 1861 there, were thirty-two branches 
but the membership had only incr to 650. Subse 
quently the society expanded largely, and it has gone 
on progressing ever since. The depression in trade 
during the last year or two has told upon its funds 
and, to some extent, on its membership. It seems 
strange that the building trades should be so dull, 
when it is remembered that great works have been in 
progress both in London and the provinces. 

At the close of 1904 the society had 883 branches 
and 70,763 members. There was an increase of three 
branches, but a decrease of 784 members. The wonder 
is that the decrease was not larger, for many members 
must have been hard pressed to keep up their contribu- 
tions. Last year was the first since 1888 that the mem. 
bership declined; indeed, only in four previous years 
in the history of the society was there a decrease— 
namely, in 1871, 1878, 1886, and 1888, The reason why 
the members stand so closely to the union is because of 
its splendid benefits—unemployed, sick, funeral, acci- 
dent, superannuation, loss of tools by fire or theft, 
and benevolent grants, as well as strike pay in cases 
of labour disputes. The benefits are so good that the 
wives of members are always keen to keep their hus- 
bands in benefit. 

The net income for 1904 was 181,449/. 10s. 1d. 
from all sources. Of this amount, 173,280/. 16s. 1d. 
came from contributions, levies, and fines; this shows 
an increase of 11,477/. 10s. 5d. over the previous year— 
1903. Entrance fees and proposition money amounted 
to 3428/. 193. 4d. ; bank interest, 1201/7. 5s. 8d. ; inte- 
rest on investments, 2473/. 18s. 5d. ; received for ad- 
vertisements in monthly reports, 70/.; sale of goods, 
805/. 14s. lld. The remainder consisted of sundry 
items of no special interest to the general reader. 

The aggregate expenditure amounted to 221,481/. 
4s. 9d. Of that amount, 90,218/. 193. went in unem- 
ployed benefit, and 595/. Os. 8d. in sending men to 
situations ; sick benefit, 42,407/. 12s. 6d. ; superannua- 
tion, 32,015/. 93. 10d. ; tool benefit, 3751/. 16s. 4d. ; 
surgeons’ fees, 842/. 5s. 1d.; dispute pay, 4942/. 
14s. 10d. ; accident benefit, 3875/.; funerals, 7358/. 
l4s. 7d. ; benevolent grants and loans, 5181/. 8s. In 
these amounts strike pay counts as nothing out of the 
aggregate ; all the rest went in paymont of provident 
benefits, recognised by all as useful expenditure. 

The cost of management in a large society like this, 
with 883 branches in all parts of the world, is neces- 
sarily large, with 883 secretaries, the same number of 
treasurers, sick stewards, and other lodge officers, 
besides the general secretary, treasurer, and clerical 
staff in the general office. nt, light, and cleaning 
cost 3174/. lls, 6d. In the olden time, when men 
spent more in drink, landlords of public-houses used 
to give the club-rooms free; now they are paid for. 
yA. rod cost 872/. 13s. 4d.; but there were a series 
of special audits, which cost 1832/. 183, This is re- 

arded as needful for security, and branch officials 
_ to count upon such periodically to see that all 
is right in their account books. Law expenses 
cost only 301/. 10s., and defalcations amounted to 
only 84. 18s. ld. The Trades Union Congress, the 
Federation of Trades, the Labour Representation 
Committee, and other general bodies increased the 
cost of management ; but this expenditure is regarded 
as protective of the society’s interests. 

The drain on the funds during the last four years 
has been serious. The cash balance in hand in 1900 
amounted to 204,089/. 7s. 9d.; at the close of 1904 it 
was 109,927/. 18s.; showing a decline of 94,1617. 9s. 9d. 
in the four years. In the thirteen preceding years 
there was a very substantial increase. There was a 
decrease in the nine years previous to that, otherwise 
an increase marked every other year of the society’s 


existence. The cash balance is now regarded as so 
low that special levies have to be resorted to for the 
purpose of raising the aggregate to the level recog- 
nised in the rules as safe for the society in proportion 
to membership. The superannuation , bas it necessi- 
tates this. The average value per member on January I, 
1905, was only 1/. 12s. 1ld Of the cash balance, 
only a little over 61,000/. are invested in stock, some 
further portion is in house property, and the rest lies 
in the nks for the branches, the Australian and 
American district offices, or for the general council. 
The following summary shows how the aggregate 
funds have been expended in the last forty-five years, 
|exclusive of management. These are for benefits 
‘alone — 
Amount per 
ae agg 





12 9 
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911 


115 2 
ae | 


305,656 1110 6} 
... 2,482,183 9111 4 


The record is a significant one. It covers a period 
when the members were struggling for recognition, 
for better wages, and shorter hours of labour ; yet the 
proportion spent on strikes is comparatively small. 


What the fate of the Unemployed Bill will be no 
one can at present foretell. The ranks of labour are 
divided over it. Some commend it, others denounce 
it. Even those who express approval only do so 
subject to reservations. To satisfy even the more 
moderate advocates of such a measure, it would 
have to be recast on a wider basis. Of course, the 
Socialists desire it only as a commencement towards 
municipal labour. The suggested amendments by the 
London County Council would greatly enlarge the 
scope of the Bill. Organised labour has seriously 
considered the measure, and a most representative 
deputation has waited upon Mr. Gerald Balfour, 
President of the Local Government Board, to urge 
certain points connected with the subject. The de- 
putation was the outcome of conferences of the re- 
es of the Trades Union Congress, the 

eneral Federation of Trade Unions, and the Labour 
Representation Committee. The principal points 
urged were :—1. Limitations of wages. Mr. Balfour 
said that the Bill was drafted so as to ensure the pay- 
ment of wages at hourly rates not less than the 
standard recognised in the district. 2. On the ques- 
tion of the burden on the ratepayers, he said the local 
bodies were empowered to draw upon the rates toa 
limited extent, for the purpose of creating and main- 
taining the permanent machinery required for the 
purposes of the Act. It was not intended to cover 
the whole extent of the unemployed problem, but to 
deal with temporary distress. 3. As regards the 
compulsory character of the Bill in London, and its 
optional character elsewhere, he declared that he 
was ready to consider amendments making it compul- 
sory in large provincial towns, and possibly in rural 
areas. What the character of the measure will be 
when thus amended remains to be seen, but it is cer- 
tain that its scope is to be widened very considerably. 
The nature of the work to be undertaken will be a 
matter of contention. Unless extensive municipal 
workshops are established, how can the local authority 
employ the different sections of workers who may be 
out of work? This is the practical difficulty to bs 
dealt with. 


Unemployed benefit 
Sick benefit “a oa 
Superannuation benefit ... 
Funeral benefit... ot 
Accident benefit ... a 
of tools—fire and 
theft sa be ay 
“a grant to mem- 
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67,165 
66,187 
46,634 


rs nS ads 
Grants to other trades : 
Strikes and disputes— 


aggregate... “ 
Aggregate for benefits 





The Ironworkers’ Journal for this month contains a 
report of the last meeting of the Midland Wages Board, 
at which Sir Benjamin Hingley presided, and also a 
very appreciative memoir of the deceased baronet. No 
greater compliment could be paid to Sir Benjamin than 
this in the workmen’s journal, for he had, asa large em- 
ployer of labour and with interests in other concerns, 
often to be opposed to the men’s representatives on 
the Board, when delicate questions between capital 
and labour arose. He it was who laboured incessantly 
to payee the Midland Wages Board being broken up, 
and he just lived to see the basis agreed upon for a con- 
tinuance of that Board, and on a basis more in accord- 
ance with changed circumstances. The estimate of 
‘the man and the employer from the point of view of 
| the Operatives’ Association shows how enormously has 
| grown the preference for oats methods, in place of 
| strikes, in the settling of labour disputes. Sir Benjamin 
| Hingley is credited with having done excellent  ser- 
| vice on behalf of the chain-makers and others of Cradley 

Heath. The Journal further gives an account of the 
negotiations for the continuance of the Midland Wages 
' Board ; the firms to compose it are given, and the men 





‘are asked to sanction the basis. In the meantime . 
small committee has been elected to deal with the wavs 
question on the basis of the North of England Boar, 
until such time as the new Board is constituted. The 
men’s representatives have also been chosen, so tha’ 
there is very little danger of any disagreement as {« 
terms and conditions. The North of England Boar! 
had cases before it relating to the Stockton Malleab), 
Iron Works and the Jarrow 36-In. Mill case; both 
cases ended favourably to the men. 


The Amalgamated Engineers’ Journal reports only a 
slight improvement in trade, as compared with the 
month previous. The number on donation benefit was 
4961 ; previous month, 1985; on sick benefit, 225} : 
on superannuation benefit, 4961—an increase of 57 in 
the month. The strike of smiths on the North-East 
Coast affected the engineers. The advance of wages 
movement on the Clyde is reported to be brought 
before a central conference for settlement. The vote 
for 100/. to the John Burns Wages Fund was carried 
and the money paid. Re-affiliation to the Engineering 
and Shipbuilding Trades Federation was also carried, 
and a Is. levy for the Labour Representation Com- 
mittee. The ‘‘ Editorial Notes” deal with the Labour 
Disputes Bill, the Unemployed Bill, and the Aliens 
Bill, and also with some of the fiscal proposals of 
the Member for West Birmingham. The engincers 
are not fiscal reformers, if their authorised journal 
at all represents them. In this connection the 
editor recommends the nationalisation of railways as 
one of the best means of expanding trade. He gives 
another instalment of the portraits and notices of the 
Labour candidates likely to go to the poll at the 
General Election, one of whom is Mr. Alderman 
Mitchell, the secretary of the General Federation of 
Trades, he being himself an engineer.” The series of 
articles on the development of the steam-engine is 
continued, a portion thereof being devoted to the 
steamship Great Britain, built in Bristol and com- 
pleted in 1844. The mid-ship section of her original 
engines is given as an illustration, and in contrast the 
engines of the Orient Pacific Company’s liner Orontes 
—5000 indicated horse-power. There are various other 
brief articles and extracts from reports, and also 
extracts from some technical journals. The journal 
aims at being well up-to-date in matters industrial, not 
only on the labour side, but on all sides, the capitalists’ 
side included. 


The monthly report of the Associated Ironmoulders 
of Scotland rather indicates a slackening off in trade, 
for the returns show an increase of 84 in the number 
out of work. But this doubtless is mainly due to the 
labour troubles at Glasgow and on the Clyde, somo 
members of this union being directly or indirectly 
involved. The increase of 41 in membership would 
seem to show increased employment otherwise than 
where labour disputes exist. ‘The financial result is 
an increase of 78/. 14s. ld. in the credit balance, the 
net income being 1971/. 10s., while the total outlay 
was 1892/. 15s. 10d. Funeral benefit was higher than 
usual, while the expenditure on account of the super- 
annuation allowance continues to increase. The balance 
in hand at date was 77,453/. 9s. 6d. The society has 
elected the general secretary, Mr. James M. Jack, to re- 

resent the union at the American Convention of the 
ronmoulders’ Union of the United States. These 
two unions generally work in concert. 


The Durham Miners’ Association's Monthly Circular 
reports the business done at the last Conciliation 
Board meeting. It was hoped by the men that an 
advance might have been conceded, but the ruling 
price of coal did not warrant it. The Board de- 
cided to let the wages remain at the same rates as 
ruled during the past six months. Two other ques- 
tions before the Board were the claim of the mechanics 
for certain pay for week-ends, and the claims of 
the cokemen for extra pay for Good Friday, as a 
legal holiday. It is explained that the Coal Mines 
Weighing mf aterials Bill is required for the purpose 
of enforcing the Mines Act of 1887; if that Act had 
been po out as faithfully in all districts as in the 
Durham coal-fields, the present Bill would not be 
needed ; but that is not the case. The Aged Miners 
Homes is to be opened on July 15, and an appeal 
for 2007. is made on account of a deficit. 


The report of the National Union of Boot and Shoe 
Makers is a little more regen g 8 In most of the 
centres the branch officers report fuller employment, 
though not to the extent usual at the period of tlic 
year. As compared with a year ago, there is genersl 
improvement. Returns from 468 firms, employing 
62,976 operatives, and Raving 60,9182. in wages in 
the previous month, show an_ increase of 2 yur 
cent. in w: paid, compared with a year ago. Sul 
there are a large number of unemployed, and more «1 
those partially employed in most centres of this ie. 
dustry. Disputes have been but few: one occurr 
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in the Kast End of London, and one in Leicester. 
The dispute in the Northamptonshire districts, where 
boots for the army are mostly manufactured, was still 
going on at the date of the report, but steps had been 
taken to effect a settlement. After an exhaustive in- 
quiry certain terms were offered by the employers, and 
then the officials of the union advised the begga 
on strike to accept these terms as the best possible 
under the circumstances. These, at last, the operatives 
asseuted to, not because they were regarded as 
adequate, or fair, but with a kind of contin ent 
promise that the statement list shall be adop in 
the contracts for next year. Meanwhile the opera- 
tives’ friends in the House of Commons are pressing 
the War Office to insert the Fair Wages Clause in all 
contracts. 





Reports from the Midlands indicate no material 
changes in the iron and steel trades. At the best busi- 
ness is quiet, in some departments it is slack. There 
is a steady demand for certain qualities, mostly the 
best ; but there is no rush of orders ; consumers seem 
to be content to buy as required, but not beyond ; but 
the works are better employed, so that the material 
goes somewhere, very little being in stock except in 
makers’ hands. It is said that easier terms are 
accepted in some cases, but quotations are the same. 





In the Lancashire districts the iron and steel trades 
continue quiet ; there was no animation on ‘Change at 
Manchester at the close of last week. Quotations 
generally are unchanged, but it is said that in some 
cases easier terms were accepted to secure orders. The 
prospects are not so bright as was expected, and now 
the Whitsuntice holidays will again cause a lull in 
general business. 





In spite of the discouragements given by the Labour 
Members of the House of Commons, the Leicester un- 
employed determined to march to London, about 500 
strong. It is said that these are picked men, able to 
stand the journey. There were provided ambulances 
and conveyances in case of need, and the men, in full 
hope of some good, started on their tramp on Sunday 
last, June 4. They have prepared a Petition to the 
King; but what can the King do? The constitutional 
way is to approach His Majesty through the Secretary 
of State for Home Affairs. What can the men expect 
to gain by the long march? To see London? Will 
they all return? The policy of the march is open to 

rave question. It is to be hoped that sore feet will 
- the only thing to be endured on the march. 





Strenuous efforts are being made to extend unionism 
among the textile operatives, both in those branches 
where trade unions are fairly strong and in those 
where they are weak or practically non-existent. This 
applies to the silk trades, cotton trades, woollen trades, 
and all other sections. 





The miners at Risca Colliery, Monmouthshire, have 
long been complaining of conditions of employment, 
but have not been able to effect such changes as the 
desire. As a result of go agg disputes last wee 
they handed in their notices, which will expire in 
about three weeks, when, if no settlement is effected, 
1200 will go on strike. 





The gasworkers under the Glasgow Corporation are 
demanding five days’ holiday in the year without loss 
of pay. Itseems that the other workers under the 
corporation enjoy this privilege; the gasworkers 
demand the same. 

Municipal employés are organising themselves in 
all departments. They reek to control all labour 
questions—wages, hours of labour, and conditions of 
employ ment. 








Eecrricity at Sourn Swietps.—Mr. J. H. Cawthra, 
borough electrical engineer of South Shields, has reported 
to the electrical committee of the South Shields Town 
Council upon the general position of the local electricity 
undertaking. Mr. Cawthra states that the amount ex- 
pended on capital account to the close of March, 1904, 
Was 149,356., and that during the twelve months ending 
with March, 1905, a further outlay was made of 24811., 
making the total expenditure to the close of March, 1905, 
151,838’. The gross income for 1904-5 was 18,132/., 
showing an increase of 9672. as compared with 1903-4. 
The working expenses for 1904 5 were 6935/., showing an 
increase of 300/., and leaving a profit of 11,1967. 
Of this sum 91302. was absorbed by interest and sinking 
f und on loans, leaving a balance on the year’s working 
of 2065/., reduced to 19882. by a loss of 77/. on Holborn 
Quay. This 19887. compared with a surplus of 16032. at 
the close of March, 1904. The electricity sold to cus- 
tomers in 1904.5 was 1,385,393 units, as compared with 
.20'.289 units in 1903-4. There are now 1117 consumers 
of electric Tight in the town, as compared with 1010 
twelve months since. Mr. Cawthra recommends that 
the whole of the surplus profits for 1904-5 should be 
added to the reserve fund. 








THE BOLLINCKX GAS-ENGINES. 


Tue Société Anonyme des Moteurs 4 Gaz, A. Bol- 
linckx, of Huyssinghen, Belgium, have called our 
attention to a design they have brought out for the 
construction of the rear end of their gas-cngine 
cylinders, which is shown in the figure below. 
They claim that in this design they have avoided 
the bending strains which arise in the valve - casing 
when a single ring of bolts (as is often the case in 
Continental designs) is used to hold together the 
cylinder, the liner, and the valve-casing. In these 
circumstances the line of action of the bolts is far out- 
side of the actual joint between the liner and the 
valve-casing. As a consequence, severe bending strains 
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are set up, causing longitudinal tensions on some of 
the surfaces. In the firm’s new design this defect is 
avoided. The liner is quite free from the cylinder at 
the joint, being merely guided there, as shown at B. 
The line of the bolts is close to this joint, and the 
valve-casing itself is well stiffened by ribs in the water- 
spaces, so that the load it transmits to the cylinder- 
bolts at A is practically a mere longitudinal tension. 
Temperature strains are largely reduced, as these are 
taken up in the whole length comprised between the 
back of the valve-casing and the front end of the liner, 
whereas in some other designs these strains have to 
be provided for mainly in the short distance between 
the front and back of the valve-casing. 





BENDING MOMENTS OF SHIPS. 


The Influence of the Proportions and Form of Ships upon 
their Longitudinal Bending Moments Among Waves.* 


By F. H. Atexanprer, Member. 


In considering the longitudinal stresses to which a ship 

is exposed, it is usual to look upon the hull as a loaded 

irder, the loads being caused by excesses of weight over 

uoyancy, or of buoyancy over weight, at various points 
along the length. _ : 

he total bending moment on any section of a vessel in 

a given condition among waves is the algebraic sum of 

moments due to these principal causes : 

(1) The bending moment in the still-water condition. 

(2) That due to the excess or deficiency of pnovaney at 
each station along the length as compared with the buoy- 
ancy in still water. 

(3) That due to the movements of the vessel, such as 
heaving or pitching. : 

There are also certain minor causes which give rise to 
small moments, usually ignored. 

The second of these poe causes is not dependent 
upon the distribution of the ship’s weights, but is influ- 
enced only by the form and ¢ ye of the vessel, 
particularly of that part which lies between the lines of 
passage of the crest and the trough of the waves. The 
extent of the heaving and pitching movements are also 
influenced by this form; but the effect of these move- 
ments on the bending moment is a question of distribu- 
tion of weights. The present paper proposes to deal 
with these influences of form. 

Calculations of bending moments are seldom carried 
beyond the statical stage, in which the vessel is assumed 
instantaneously in equilibrium across the crest or the 
trough of a stationary wave. The refinements described 
in the papers read before this Institution by Mr. W. E. 
Smith in 1883, Mr. T. C. Read in 1890, and Captain 
Kriloff in 1898, are generally neglected, partly because of 
the time and labour involved in making the calculations, 
and partly through the assumption that the results of the 
corrections introduced by them will neutralise each other; 
the trochoidal wave effect causing a reduction, but the 
pitching and heaving effects causing a compensating in- 
crease. 

To avoid needless repetition of words, I propoge to use 
the word ‘‘statical” to refer to calculations made under 
the assumptions stated above, and the term “trochoidal” 
to those made with the correction described in Mr. Smith’s 
paper as due to the modifications of pressure at various 
depths in a trochoidal wave. 

The statical calculation is so well known that there is 


* Paper read before the Institution of Naval Asehi- 
tects, April, 1905. 


no necessity to explain it here, and I call atteniion to 
Figs. 1 to 5, page 752, merely for the purpose of showing, 
by a simple case, the influence of proportion upon the 
bending moments. 

Fig- 1 represents a homogeneous vessel of box form, 
which, when afloat in still water, is water borne at every 
station along the length, and has, therefore, no loads, 
shearing forces, or bending moments. Strictly speaking, 
there is a small moment produced by the longitudinal 
pressures of the water upon the ends ; but this is seldom, 
if ever, taken into account. ° When the crest of a wave is 
assumed at mid-length, there are excesses of buoyant 
pressure at such stations as ab, proportional to areas such 
as P in Fig. 2 (which represents the cross section of the 
vessel), and there are deficiencies of buoyancy at such as 
ed proportional to areas such as N in Fig 2. These ex- 
cesses and deficiencies give rise to loads, as represented 
by the curve in Fig. 3, and, consequently, to shearing 
forces, and bending moments, as in Fig. 4. Now it is 
obvious that if we double the draught of the vessel (as 
shown by the dotted line in Fig. 2), the loads are un- 
altered, although we double the displacement. If, how- 
ever, we double the displacement by doubling the beam 
(as in Fig. 5), we also double the loads, shearing forces, 
and bending moments. Further, we may see (by the 
dotted line in Fig. 5) that an alteration in the form of 
that a of the vessel which lies below the passage of the 
trough of the wave does not alter the forces. 

It is usual to express the maximum bending moment as 
a function of the product of the weight and the length of 
the vessel ; and the function factor in the form of a divisor. 
In the case of the simple illustrations just given it is easy 
to see that this divisor :— 

(1) Varies directly as draught when beam and height of 
wave are constant. 

_ (2) Varies directly as height of wave when ship’s form 
is constant. 

(3) Is unaltered by alteration of beam when draught 
and height of wave are constant. 

For a a= wall-sided vessel and a given height of 
wave, a divisor, constant for all draughts, could S ob- 
tained if a constant or standard weight of displacement 
were used—namely, that of a volume whose plan is the 
shape of the water-plane, and whose depth is equal to the 
height of the wave. 

igs 6, 7, and 8 illustrate the rise and fall which takes 
place in the case of a vessel whose ends are fined away. 
As far as the statical calculations are concerned, a box- 
shaped vessel shows no rise or fall when among waves 
whose length from crest to crest is equal to her own 
length ; but the rise and fall is obviously greater the 
finer the form of the water-plane. This influence of form 
has an important bearing on the heaving oscillations 
which formed the subject of Mr. Read’s paper, and which 
are referred to more fully here later. 

In order to investigate the influence of fineness of form, 
calculations were undertaken, whose results are given in 
Figs. 9 to 14, page 752. ‘The calculations were made for 
two series of forms ; the first consisting of flat-bottomed, 
wall-sided forms, of varying degrees of longitudinal fine- 
ness only ; the second of ordinary ship forms. There was 
determined for each vessel at several draughts :— 

(1) The maximum statical bending moment when (a) 
acioss the crest, (b) across the trough of a wave of length 
equal to that of the ship, and of height equal to one- 
twentieth of its yo 

(2) The statical bending momcnt divisor based on a 
“standard displacement ” of the nature referred to above. 

(3) The reduction of bending moment due to the modi- 
fied buoyancy of a trochoidal wave, expressed as a per- 
centage of the maximum statical bending moment. 

(4) The extent of the rise and fall referred to in Figs. 7 
and 8. 

Tn each case the curve of weights was assuméd to coin- 
cide with that of buoyancy in the still-water condition ; 
the lightest draught dealt with was that at which the 
wave trough just touched the keel, and the deepest was a 
—— equal to about one-and-a-half times the wave 

eight. 

In order to save unnecessary labour, the centre of buoy- 
ancy was placed at mid-length; in the ship forms the 
sections of the body plan were the mean of the actual 
forms of corresponding stations in the fore and after 
bodies. This method was adopted after testing the effect 
of using forms of differing fineness of ends, when it was 
found that the maximum be Hoe my were prac- 
tically the same as those of bodies having the same mean 
—s but symmetrical ends about the axis at’ mid- 
engtb. 

To standardise the results, the divisors are given instead 
of the actual bending moments; and the draughts, and 
rise and fall, are given in terms of height of wave. In 
the ship forms, the draughts are not those of the vessel’s 
body from keel to still-water line, but are the ‘‘ mean im- 
mersed depths ” obtained by dividing the volume of dis- 
placement by the area of the surface water-plane. 

For the wall-sided series of forms :— 

Fig. 9 shows the static divisors. The divisors for 
standard displacement are obviously to be found on the 
draught-line whose value is one wave-height. 

Fig. 10 shows the ag of maximum bending 
moment, which vf deducted at each draught to 
obtain the trochoidal bending moment. It is practically 
the same for both hogging and eagging conditions, and 
for ship forms, as well as wall-sided ones, when the 
draughts are expressed as explained above. 

Fig. 11 shows the rise and faJl when the trochoidal 
buoyancy has been allowed for. It is of interest to note 
that a box-shaped vessel is lower when hogging as well as 
when sagging than in still water; by the static calculation 
it neither rises nor falls. : 

Figs. 12, 13, and 14 give the results of ship forms whose 





particulars are given in the following table. 
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‘ 550 | 63 | 43 28.5) .64/.77, 1.20 


14 | Fast passenger liner. | 
“Observation of these results shows that so far as the 
maximum bending moments are due to excesses or defi- 


ciencies of wave as compared with still-water buoyancy :— 





brought about, carries a vessel a maximum distance above 
her position of equilibrium on the crest of a wave (as 
shown in Fig. 15), and carries her below in the trough (as 
in Fig. 16); and in these positions there is, therefore, a 
volume of dis ment removed from, or added to, the 
ship’s normal displacement. The additional displacement 
in Fig. 16, for instance, is that of the volume of the layer 
between the full and dotted wave outlines. 

There are also recurrent instants ‘when the vessel is 
depressed below the crest, or lifted above the trough ; 
but the amount of difference of displacement produced in 
these cases is so small as to cause no important change in 
the bending moments. 

It is obvious that, without a knowledge of the resistance 
caused by the water to these vertical movements, we are 
unable to exactly predict their extent. The method of 





dealing with this resistance adopted by Mr. Read was 
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(1) Lay: A are lower for vessels with fine water-planes 
than for those with full ones, even when the draughts and 
displacements are the same. 

"@) They’are higher in wall-sided vessels at light 
draughts than at deep ones, because the trochoidal re- 
duction is legs at the former; but in vessels of inary 
form there is very little alteration of moment between 
light and load conditions, owing to the lower water-planes 
being finer than those above. 

(3) If the divisor is based upon “‘standard displace- 
ment,” the tendency of the V-shaped end sections of ship 
forms is to increase the hogging divisor, and to decrease 
the ing one, as compared with the divisors for wall- 
sided forms. 

(4) The rise and fall is greater at light draughts than 
at deep ones. 

(5) The tendency of ship-shaped ends is to slightly in- 
crease the rise, and in a greater degree to diminish the 
all, as com with those of wall-sided ends. 

Mr. ’s paper of 1890 explai the manner in 
which this alternate rise and fall is influenced by the 
dipping period of the ship, and showed that the vertical 
oscillations gradually increase to a recurrent maximum, 
and thereafter decrease to a similar minimum, ing 
as the period of the wave’s along the vessel is in 

t or otherwise with the ship’s dipping period. 
ere are, therefore, instants in which the heaving, so 
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When resistance is neglected, the maximum rise and f.)] 
reached were shown, in the paper alluded to, to be a 
multiple of the initial rise and fall. The multiple w.. 
shown to depend ultimately upon the ‘mean immersed 
depth,” and upon the time taken by the wave to pas. 
along half the length of the vessel; this time bein. 
obviously least when she is steaming directly against t}. 
direction of the wave’s advance. 

I give here a table showing the variation of this mu! 
tiple with variations of mean immersed depth, and 
speed of ship. The depth is expressed in terms of th 
ship’s length, and in terms of wave-height, and the speci 
in terms of the square root of the ship’s length. 

From this table we see that the multiple increases. 
slowly at first, and very rapidly later :—(1) As the mea 
immersed depth increases ; (2) as the speed increases 
A vessel of high speed at relatively light draught (as in 
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probably the best available, but cannot be cunsidesed | 
satisfactory ; and I have been unable to find published 

results of any experimental investigation of this resist- 

ance, if, indeed, any has been carried out since then. 

“#It is only possible, therefore, to indicate the tendencies 
caused by fulness or fineness of form in this connection. 


column 8, line 8, of Table IT.) may havea smaller multiple 
than a deep vessel of slow speed (as in column 3, line 5). 
The multiple becomes so t in some cases as to mean 
that the vessel would be ly thrown out of the water 
were it not for the resistance referred to. Now, although 
this phenomenon has not, to my knowledge, at least, 
appeared in the case of an actual ship, I am not so sure 
that it has not been seen in the case of small models towed 
at high po across waves ; and it is further notable that 
vessels of relatively high speed are usually of relatively 
light draught, so that it is very difficult to find an example 
of a vessel which comes into the apparently absurd grades 
given in this table. It should also be remembered that 
perfect suitability of speed, size, length, and bight of 
wave is not likely to be frequently met with; and that 
the resistances, here ignored, are likely to become very 
great as the velocity of the oscillations becomes great. 


The fi may, however, have this interest: that they 
partly help to explain the remarkable steadiness of tle 
modern large intermediate liner of relatively light draught 
and slow speed. 


However, even though we are at present unable to 
estimate the extent of these maximum oscillations, we 
are not precluded from investigating their tendency to 
i or ¢ the bending moments. 

In Fig. 15 the dotted wave outline represents tha! at 
which the vessel would float in instantaneous equilibriui ; 
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TABLE II. 
1 2 3 | 4 5 6 7 8 9 10 
Speed - | Wwe aes 
iam 5 6 7 | 8 9 1.0 1.1 1.2 
| 
Knots. Knots. Knots. Knots. Knots. | Knots. Knots. Knots. 
2 Speed for ship 400 ft..long .. 10 12 14 16 1s. |} 2 22 24 
Length __ | __Depth dip 
3 Mean immersed depth Wave height | 
4 16 1.25 7.16 10.76 2165 | @ 
5 18 1,11 5.29 6.91 9.93 17.65 79.40 | @ 
6 20 1.00 4.38 | 56.36 6.92 9.73 | -1641 | 52.22 Co oo 
7 25 0.80 3.21 3.65 422 | 501 | G17 | 802 11.45 20.08 
§ 30 0.67 2.69 2.96 330 | 371 | 425 | 498 5.99 7.64 
9 35 0.57 2.39 2.59 282 | 3.09 343 | 3884 4.37 5.08 





the distance between the dotted and full lines represents 
the height which the heaving motion has raised the vessel 
above the position of equilibrium. Similarly, in Fig. 16 
is represented the depth to which the vessel is forced | 
below the position of equilibrium. ‘ rat 
Taking separately the fore and after bodies from mid- | 

length to each end, let 

G = centre of gravity of weights ; 

B = centre of buoyancy in still water ; 

C = centre of area of water-plane (lower diagram, 

Fig. 15) ; 
H = cout of buoyancy of hogging layer (Fig. 15) ; 
S = centre of buoyancy of sagging layer (Fig. 16) ; 


and let G G = distance between centres of gravity of | 
weights in each body, and so on ; then 

In wall-sided flat-bottomed forms, CC is the same as 
B B, and by the statical calculation H H and SS would | 
both equal CC ; but allowing for the trochoidal pressures, | 
HH is greater than, and SS less than, C C. 

In ship forms C C is usually 2 to 6 percent. greater than | 
BB. Allowing for trochoidal pressures, the fulness of | 
the upper water-planes, as compared with the lower ones, 
brings both 8S and H H to an approximate equality with 
C C, as shown in Figs. 15 and 16. 

There are, then, three cases to consider :-— 

‘ase GG = HH =SS, then heaving causes 
no increase or decrease of either hogging or sagging 
moments. 

Case II.—If GG is less than H H, then heaving causes 
an increase of hogging moment; and if less than SS, 
an increase of sagging moment. 

Case III.—If G G is greater than H H, there is a re- 
duction of hogging moment ; and if greater than SS, a 
reduction of sagging moment. 

To find the value of the extra bending moment, say, 
in the sagging condition, it would be necessary to know 
the extent of the extra immersion (between full and 
dotted lines in Fig. 16); then, if 


t = number of tons displacement of extra immersion, 


Extra bending moment = ; x es -s G), 


The question as to whether heaving increases the tend- 
ing moment, or not, is thus rather a question of distri- 
bution of weights than of fulness or fineness of form ; the 
latter influences the extent of initial rise and fall; and 
the speed and the immersed depth influence the maxi- 
mum emergence or extra immersion. 

The requirements of deck space and dryness bring 
about proportionally fuller upper lines in a fine vessel than 
in a full one, as is shown by the ratios given in the last 
column of Table I. In this respect the full vessel has an 
advantage, because, with a distribution of weights which 
gives no bending moment at mid-length in still water, 
GG is more nearly equal to H H andtoS§, and there- 
fore the heaving influences are less. 

The consumption of bunker coal causes a change in the 
still-water mid-length bending moment ; and in this con- 
nection calculations were made as to the influence of form 
of water-plane. It was found that if a weight be placed 
on board a vessel so as to cause no change of trim, a 
sagging bending moment is caused, which may be approxi- 
mately determined by the formula 


Moment = (2.5+10 F -12.5C) x (*x*), 





where 
F = coefficient of water-plane. 
C = coefficient of ship’s length upon which W rests. 
W = weight put on board. 
L = length of water-plane. 


For example, 800 tons of coal placed in a bunker 40 ft. 


long. in a vessel 500 ft. long, with a water-plane co- 
efficient of 0.75, would give a bending moment of 
{ 800 x 500) _ 


{2.5 + (10x ..75)—(12.5 x .08)} * | 
44,000 foot-tons. 


If a change of trim is caused, then half the trimmin; 
moment must be deducted, as this is of the nature of | 
& hogging moment. The rations are similar, but | 
negative in sign, in the case of:a weight removed. 

In Fig. 17 curves are given which may be of practical 
use in determining the approximate maximum statical 

ending moments in a given case. Perhaps the applica- 
on is best illustrated by an example. 

Suppose a vessel 600 ft. in length, of 70 ft. beam, and | 
of water-plane coefficient 0.80. In a wave 600 ft. long and 
30 ft. high, the “standard ” displacement is 


wo J 





600 x 70 x .80 x 30 x 1 = 28,800 tons. 
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The hogging moment due to form is 
28,800 x 600 

52.5 
and the sagging moment is 


28,800 x 600 
- = 


the divisors 52.5 and 49 being taken from the curves in 
Fig. 17 upon the ordinate corresponding to 0.80 water- 
plane coefficient. But these moments are based on the 
assumption that there is no moment in still water. This 
still-water moment must therefore be found and added ; 
it may based upon actual calculation, or upon the 
value obtained for another vessel of similar ty or 
it may, perhaps, be sufficiently on the safe side in 
general cases to assume a hogging moment equal to 


‘welght = length In the case referred to this hogging 


= 329,100 foot-tons, 


= 352,600 foot-tons, 


moment may be, say, 150,000 foot-tons, whence we 


obtain 


Maximum hogging moment 
479,100 foot-tons. 
Maximum sagging moment 
202,600 foot-tons. 


Of course, the still-water bending moment is one for 
which it is impossible to obtain a constant factor, be- 
cause it depends so entirely upon the distribution of 
weights. Two vessels of the same size and model might 
be so arranged as to positions of machinery, coal, cargo, 
or even deck erections, that their moments would be 
quite different, although those due to form in the waves 
would be the same. 

To find the reduction due to trochoidal pressures, the 
curve of Fig. 10 may be used. If, for instance, the mean 
immersed depth of the above vessel were 24 ft., or 0.8 of 
the wave-height, then the reduction in the hogging con- 
dition would be 22 per cent. of 329,100 foot-tons ; and in 
the sagging condition 22 per cent. of 352,600 foot-tons, 
the still-water part of the bending moments being un- 
affected by the reduction. For the ibilities of in- 
creases due to “‘heaving,” the curve of centres of water- 
planes given in Fig. 17 may prove a guide when used 
in conjunction with the considerations advanced in the 


= 329,100 + 150,000 = 
= 352,600 -— 150,000 = 


r. 
t is necessary to consider the possibly very important 
increases due to ‘‘pitching”; these, however, have no 
value so far as the midship station is concerned, when the 
moments of inertia of the fore and after bodies are equal. 
In the case of a vessel whose design brings about such 
a distribution of weights as to reduce the moments due to 
pitching, and to heaving, to a minimum under al] her 
conditions of service, it seems justifiable to make allow- 
ance for the reduction of bending moment caused by the 
trochoidal pressures. Unless this is done, we are unfair 
to a vessel so designed, and particularly fo one the short- 
ness of whose voyage lessens the disturbance of centres of 
weights due to consuiwption of bunker coal. 

In the case of vessels whose variations of loading and 
draught are great, the extra bending moments due to 
heaving and pitching are much more likely on occasion to 
counterbalance or even exceed the trochoidal reduction ; 
and it is, therefore, reasonable to exclude this reduction. 

It is unlikely that a vessel crossing waves at right 
angles to the line of their crests will roll to large angles, 
but the effect of transverse inclination on the bending 
moment should not be ignored ; it varies approximately 
as the secant of the angle of inclination, so that there is 
an increase as compared with the upright in both ing 
and sagging conditions. In the vessel already alluded to. 
for instance, the hogging moment on the crest of a wave, 
when the vessel is inclined to 15 deg., would be increased 
by about 3} per cent. of 329,100 foot-tons. 

It is desirable that experimental data should be ob- 
tained on the question of fluid resistances to heaving and 
pitching, so that the extent of these movements, and the 
bending moments caused by them, could be estimated on 
the lines laid down in the papers by Mr. Read and Cap- 
tain Kriloff, already referred to. 








AvucktanD (N.Z.) Harpour.—A report of Mr. Fer- 
guson, of Wellington, and Mr. Hay, of Dunedin, who 
were called in as consulting engineers by the Auckland 
Harbour Board to report on a scheme for harbour im- 
eS submitted by the board’s engineer (Mr. 

. H. Hamer), has now been submitted for considera- 
tion. The consulting oer, while approving in 
general terms the principle of Mr. Hamer’s scheme, 
recommend a number of modifications in regard to the 
construction of wharves and sheds. 








THE CLEANING OF BLAST-FURNACE GAS.* 
By Axet Santry, London. 


THE rapid development of the gas-motor during the 
last five years has given new value im ce to 
the gas escaping from the blast-furnace, previously often 
descri as ‘waste gas.” This waste gas now 
become a potential source of energy, which, rightly used 
and husbanded, should, ther with the gas from the 
coke-ovens supplying the blast-furnaces, suffice for the 
carrying out of the entire series of converting and finish- 
ing processes which transform the ore into marketable 
steel products. 

_ The gas leaving the blast-furnace carries with it a vars - 
ing amount of gritty dust, which has proved a more 
serious obstacle to the successful operation of large gas- 
engines than any mechanical imperfections in the construc- 
tion of these enginés. 

_ Successful efforts to remove the dust from the gas used 
in the -engine have, in a practical manner, demon- 
strated how wasteful and imperfect have been our pre- 
vious methods of utilising the valuable blast-furnace gas. 

Until the +." ~¥ of the gas-engine at the blast- 
furnace plant the dust problem was, as a general rule, 
dealt with in a different manner by each of the three large 
iron-producing countries. 

In land, in at least 90 per cent. of the blast-furnace 
works, the dust in the gas was di ed. A single 
downcomer carried the gas escaping from the tunnel- 
head into an underground gas-flue leading to stoves and 
boilers. In this flue and in the stovesand boilers the bulk 
of the dust was deposited. wet Angad months a rather 
long stoppage, regularly attended by subsequent more or 
less costly disturbances of operation, was required for the 
cleaning of these flues, while the cleaning of stoves and 
boilers belonged to the daily routine of the works. 
English engineers were in a position to ignore the dust 
problem, partly because of the customary slow driving, 
and partly because of the clean and firm structure of the 
materials used. But even with these advantages, stoves, 
and especially boilers, had often to be put out of opera- 
tion, cooled down and cleaned, and the efficiency of the 
plant suffered. 

In Germany the majority of the furnaces were equipped 
with a dry or wet dust-catcher, consisting of a series of 
a ht tubes of small diameter, the open bottoms of 
which extended downwards into a common water-seal. 
The dust was deposited mostly by centrifugal force, as 
the direction of the flow of the gas was suddenly chan 
in passing through the cross-tubes connecting one chamber 
with the other. Usually six of these chambers, from 6 ft. 
to 8 ft. in diameter, and often 60 ft. in height, constituted 
the dust-catcher. The collected dust was raked from the 

n forming the water-seal by manual labour. The gas 
eaving the dust-catcher could not be considered properly 
cleaned. 

Since the discovery of the Mesabi mines, American 

blast-furnace engineers have been compelled to use a 
burden containing from 50 to 100 per cent. of dust-fine 
ore, and the question of cleaning the gas became one of 
imperative importance. The generally adopted American 
dust-catcher consists of a wide, unobstructed chamber, 
through .which the gas passes, and in which its velocity 
is greatly retarded. The bottom of the dust-catcher is 
built as a hopper, closed at its lowest point by a door 
or valve, through which the dust from time to time is re- 
moved by gravity. 
_ Tt required the appearence of the gas-engine to compel 
improvements in these methods, and to stop, at least 
partly, the waste which we all complacently had per- 
mitted to go on from year to year. 

We have now learned and realise that the whole of the 
gas escaping from the blast-furnace should be utilised for 
subsequent refining and finishing processes, and that, 
before being so a | it should be thoroughly cleaned. 

By cleaning all the gas we would save :— 

1. One stove per furnace. No reserve will thenceforth 
be necessary to maintain the capacity of the furnace 
during the periods of cleaning of the different stoves, and 
three stoves per furnace will give practice. 

2. The heating surface of the three remaining stoves 
may be made 10 per cent. smaller than hitherto, use, 
with dusty gas, the value of the heating surface will 
gradually decrease, whereas with clean gas it will have a 
permanent efficiency. 

3. The heating surface of the boiler plant may be 
reduced from 10 to 15 per cent. for the same reason, and 
because the necessity for periodical cleaning of the boiler 
settings will disappear. é 

4. The repairs to the boiler plant will be reduced as the 
strains due to frequent cooling of the boilers are avoided. 

5. The labour force previously constantly employed in 
cleaning stoves and boilers may be dispensed with. 

6. The more perfect combustion will reduce gas con- 
sumption, and liberate for use in other departments a 
considerable percentage ky hitherto wasted. The per- 
centage of gas thus saved may be estimated at about 
20 per cent. of the volume burnt in stoves and boilers. 

7. The success of blast-furnace operations depends 
entirely on the regularity and uniformity of conditions 
affecting the furnace. Uniform fuel gas will give uniform 
heat and uniform power, and will add increased efficiency 
to the furnace, which we a!l recognise, though it may not 
be easy to express the gain in exact figures. 

Assuming, then, as an understood and accepted axiom, 
that blast-furnace gas should be cleaned before being 
burnt, we to consider the provess of cleaning 
from two points of view:—(1) The dogree of purity 
reached ; and (2) the cost of reaching it. 

It isthe removal of the last fraction of a gramme of dust 


* Paper read before the Iron and Steel Institute, 
May 12, 1905. 





754 ENGINEERING. 


[JUNE 9, 1905. 








The gas leaving a well-designed dust-catcher may still 
contain from 2 to 8 grammes of dust oo cubic metre, 
depending | y on the character of the ore employed 
and the rate of driving of the furnace. 

The whole volume of should next be submitted to 
the second stage of the cleaning process. 

2. Wet Cleaning. — The second cleaning should be 
effected by means of water. Experience has proved that 
the fine dust settles most readily on cool and moist 
surfaces. The passage of gas through open chambers, 
even though profusely sprayed with water, has not 
proved effective. 

Inventive effort has, during the past five years, been 
directed towards providing gas-cleaning apparatus, which 
may be grouped into three classes :-— 

{a) Stationary cleaners or scrubbers. 

(6) Rapidly-revolving or atomising machines. 

(c) Slowly-revolving or fresh contact cleaners. 

(a) omc | Cleaners.—These consist of chambers, 
from the top of which sprays of water, distributed over 
The water is 


contained in a cubic metre of gas which largely adds to 
the expense of cleaning. For stoves, boilers, kilns, fur- 
naces, &c., such a small quantity of exceedingly fine and 
buoyant dust is no detriment, as it will pass off with the 
products of combustion through the smoke-stack. A gas 
containing 0.3 gramme per cubic millimetre, or less, is 
sufficiently clean for these purposes. 

For the gas-engine, on the other hand, the gas can 
never be too pure, and the removal of the last tenth of 
1 gramme, though expensive, will pay for itself in longer 
life and decreased repairs to the expensive engines. 

The cleaning of the blast-furnace gas should, therefore, 
take place in three st as follow :—~ 

1. The preliminary dry cleaning, which does not involve 
extra operating expenditures. 

2. The wet cleaning to fit the entire quantity of gas for 
by in stoves and under boilers, in roasting-kilns, furnaces, 

C. 
3. The special cleaning for purifying part of the gas for 
power purposes. 

1. Dry Cleaning.—The gas should be removed from the 








the entire section of the chamber, descend. 
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arrested by a number of grids or 
porous masses of material with 
numerous interstices. Iron bars— 
rolled and cast—tangled wire, coke 
or wooden slats, have all been used | 


with success as filling material 4 


grids. The gas enters the appa- 


sumed for revolving the blades increases 
the water sprays are put in operation. 
a 


thorough and uniform cleaning of the grids or chequ:rs 
. the stationary apparatus on the other hand, led to tie 

es 
ticularly suited for the second, or wet, cleaning of tie 
entire volume of gas produced by the furnace before it is 
admitted 
finally prepare it for the gas-engines. 


and has prov 
cylindrical casing, through which the 
from end to end. In the axis of the cylinder revolves 
slowly a shaft, to which are bolted 
cular discs of perforated plates of a diameter but 
little less than the inside diameter of the casing, 


tly when 
: , his class of 
paratus is, therefore, most suitable for thoroughly 
eaning the portion of gas used for generating power. ~ 
(c) Slowly-Revolving Apparatus. —The considera|,je 
wer — to drive rapidly-revolving water-spra, ed 
ans on the one hand, and the difficulty of ensuring a 


of slowly-revolving gas-cleaners, which are | m 
to the stoves, boilers, kilns, or tothe fans which 
The Bian apparatus is the earliest form of this ty)», 
very effective. It consists of a horizontal 
gas is passed 


a number of cir- 
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The gas is therefore in its progress compelled to pass 
through the perforations in the discs. Between the 
perforated discs extend from the outer envelope annular 
deflecting plates, which compel the gas to approach the 
centre of the apparatus after each passage through the 
perforations in the revolving discs. The outer shell is 
tilled with water up to the bottom of the central shaft. 


ratus from below the grids and | In revolving the perforations in the discs are therefore 


ascends, meeting the sprays of | 

water falling from above through | 
blast-furnace as much as possible symmetrically around | the innumerable interstices in the obstructing grids of | 
the circumference of the furnace, so as to avoid an exces- | masses, to the wet surfaces of which the dust adheres, | 
sive flow of gas in any one direction. The use of four | only to be washed away by the falling drops of water. | 
gas uptakes, which, curving downwards, should unite into | The Zschocke cleaner is a well-designed type of such | 
one main downcomer, is to be recommended ; this down- | apparatus. It is claimed that the gas leaves this apparatus 
comer to enter the dust-catcher tangentially and near the | with from 2 to 1.4 grammes of dust per cubic metre. 
bottom of the chamber. It is a mistake, from the point | (b) Rapidly-Revolving Machines.—The earliest form of 
of view of cleaning, to make the downcomer too wide. | the rapidly-revolving or atomising apparatus was, as a 
It should be designed so as to cause the gas to flow with | matter of course, the fan. Having been in use for gene- 
an average velocity of from 25 ft. to 35 ft. per second. | rations, it was at once available as a mechanically perfect 
The dust-catcher should be built in the shape of a vertical | tool. The water injected into the fan, together with the 
cylinder with conical top and bottom; it should have a | gas, was forcibly dashed against the casing, removing the 
diameter of not less than four times that of the down- | dust. 
comer. The delivery opening from the dust-catcher| A modification of the fan is the Theisen apparatus, 
should be nage yp end at the top of the same, The | which provides a forced contact between gas and spraying 
gas will, by this aes on entering the dust- | water driven against a cylindrical envelope by fan-blades 
catcher, be given a rapid swirling motion, and the two | set at oblique angles to the axis of rotation. 

werful and inexpensive agents—gravity and centrifu There are bly no more effective contrivances 

orce—will combine to deposit in the dust-catcher all the | known to-day for the elimination of the last fractions of 
heavier particles of dust. According to the nature of the | a gramme of dust per cubic metre than a properly.designed 
materials charged, the dry dust thus collected may, or | and rapidly-revolving fan or a Theisen apparatus. But 
may not, be worth briquetting and recharging. | the good work is not done cheaply, as the power con- 





dipped into water and thoroughly washed for every re- 
volution of the apparatus, and ascend from the bath 
covered with thin films of water. The dust which settles 
on the bottom of the apparatus is from time to time 
drained off through suitable sludge-valves. ‘ 

This apparatus is effective, and requires but little power 
slowly to revolve the central shaft and the discs fastened 
thereon. ' 

With the view of securing larger capacity of each appa- 
ratus (that is, a larger area of perforations in proportion 
to the diameter of the apparatus), a better and more con- 


| tinuous wetting of the perforated surfaces, and a more 


automatic and constant removal of the dust, my firm have 
designed a newstyle of slowly-rotating gas-cleaning ap) - 
ratus, which has been named the ‘‘ Sablin revolving g#s- 
cleaner,” shown by Figs. 1 and 2. r . 

It consists, like the Bian apparatus, of a horizontal 
cylindrical shell. Parallel with the axis of this shell, but 
somewhat below the centre of the same, is placed a h« ri 
zontal shaft. On this shaft are fitted, alternately, spider 
arms, supporting rings of double3-in. angle-iron rivet« d 
together, and solid plate discs carrying at their circur- 
ference similar Yer Between the angles of the 
spider arms and those of the discs are bolted perforat«d 
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lates, forming the envelope of a drum. The oblong per- 
Prations are Sie at the end of the cylinder where the 
gas enters, and gradually narrow towards the discharge | 
end. Between the outer shell and the inner revolving 
drum is formed a horseshoe-sbaped space, widest at the 
ton. Closely behind the rim of each spider, this s 
js divided by plate diaphragms riveted to the outer shell, 
and practically closing the open area between shell and 
drum. To the angle-rings of the frame, oews by the 
spider arms and by the discs, are bolted a series of | 
gpirally-bent flat bars, orscrapers, which closely approach | 
the bottom of the shell. Near the gas inlet is riveted, to | 
the lower part of the shell, a water-sealed discharge 
opening. At the bottom of the shell, near the gas 
entrance, a drain-cock or sludge-valve is provided for 
emptying theapparatus. Along the top of the shell three 
rows of sprinklers are arr: so as to deluge the entire 
top of the revolving perforated plates with a dense spray | 
of water. The drum is turned by worm and worm 
through a belt pulley driven from the ventilator descri 

Jow. | 
bien gas enters the apparatus through the head of the | 
outer shell, it is admitted into the drum between the | 
spider arms supporting the first angle-iron ring, but is 
then confronted by the first solid disc. The only passage 
offered is through the narrow and dripping perforations 
of the drum. In passing these, the gas is met by the | 
profuse spray from the sprinklers. It is at the same time | 
spread out into a thin sheet in the horseshoe-shaped | 
space between the two cylinders, and advances outside 
and beyond the first revolving disc until met by the first | 
horseshoe-shaped diaphragm, which prevents further pro- 
gress, and compels the gas again to enter the interior of 
the drum beyond the first disc. Passing through the 
openings in the second spider-wheel, it is again compelled 
to flow outward through the perforations in front of the 
second dise, and so on, the gas passing forward and back 
through the perforated envelope, now spreading itself 
into a thin layer, now contracting itself into a cylindrical 
column, and continuously exposed to the intense spray 
from the sprinklers. The gas has, of course, to turn an 
angle of 180 deg. for every time dy through the 
perforations.. It is finally delive through the dis- 
charge opening, which corresponds to the opening of 
admission, at the opposite end of the shell. 

The dust settles in the water at the bottom of the 
shell, ard is moved by the spirally-bent scrapers towards 
the inlet end, where it is discharged automatically through 
the water-sealed overflow. 

As the areas of drum, perforations, and horseshoe- 
shaped space are all very large, — with the section 
of the downcomer, the velocity of the gas in passing 
through the apparatus is greatly reduced. The resistance 
offered by the apparatus is, therefore, insignificant, even 
though the entire volume of gas produ y one furnace 
is passed through a single apparatus. ” 

The perforated drum is revolved about six revolutions 
per minute, requiring less than 14 horse-power, which 
power is transmitted by a belt from the shaft of the 
ventilator. ‘ 

It has been found that whether a stationary or slowly- 
revolving apparatus is used for the second cleaning, the 
tity we pressure must be assisted by a ventilator, to 
ensure an even flow of gas. This ventilator is, however, 
by no means as great a consumer of power as would be 
water-sprayed cleaning fans or atomisers. A ventilator 
passing 40,000 cubic feet of gas per minute (equal to about 
70,000 cubic metres per hour) against a head of 2-in. 
water column, requires only about 35 horse-power. 

Safety Device.—If for any reason, such as the hanging 
of the furnace or the sudden stoppage of the blowing- 
engine, the flow of gas from the furnace should cease or 
be reduced, there is, with all forms of gas-cleaning appa- 
ratus, a danger that air may be drawn into the apparatus 
and gas tubes, where the mixture of gases formed may, 
in unfavourable circumstances, cause serious explosions. 
To prevent the possibility of this, I recommend a very 
simple and effective device, consisting of a small gaso- 
meter having a diameter of 8 ft., with a lift of 6in. This 
gasometer is so balanced that it will drop when the pres- 
sure inside the piping falls to }-in. water column. 

The interior of the gasometer is connected by a pi 
with the dry dust-catcher. An arm projecting from the 
top of the gasometer connects with a switch in the circuit 
carrying the electric current to the motor driving the 
ventilator and cleaner in such manner that when the 
gasometer drops, the current is broken and the motor 
stopped. When the returning pressure in the dust- 
catcher causes the gasometer to rise, the circuit is auto- 
matically closed aa the cleaning apparatus started. 





A general outline of a cleaning plant for the entire 
ene of gas from one blast-furnace is shown by Figs. 3 
and 4. 

The gas leaves the furnace through four uptakes placed | 
at 90 deg. angle. These join into one downcomer, which | 
delivers the gas in tangential direction into a cylindrical | 
dust-catcher. From the top of the dust-catcher the gas 
passes through one of two mushroom valves. The valve | 
nearest to the stoves connects the dust-catcher direct with | 
the gas main, and is opened only in case of repairs to the 
gas-cleaning plant. The second valve connects the dust- | 
catcher with a water-seal, from which the gas flows into 
the Sahlin gas-cleaner described above. From this gas- | 
cleaner it reaches a ventilator, which delivers the now 
sufficiently clean and cooled gas into the bottom of a 
dryer. Ly closing the drain-pipe and admitting water 
this scrubber or dryer may be pi ath intoa second water 
seal, effectively isolating the cleaner. Cross-bars inside | 
the dryer carry a column of coarse coke. In passing | 
througi: this the gas is freed from the bulk of the water | 
which may be mechanically carried from the second or 
wet cleaning. At the top of the dryer a mushroom valve | 
again admits the gas into the general gas main. There is | 


no spare or reserve provided for this simple wet gas- 
cleaning plant. The cemage caused by occasii y, for 
short periods, using gas direct from the dust-catcher, as 
now is being done continuously, is not sufficient to justify 
an i invest t in duplicating the plant. 

The power required for the second stage of cleaning of 
40,000 cubic feet of gas of a temperature of 20 deg. Cent. 
is, as above stated, 364 horse-power, to which must be 
added 8 horse- power for paging cooling water. 

3. Gas for the Power Plant.—Gas for the power plant 
is drawn from the clean main and is 1 through 
one of two electrically-driven fans sprayed with water 
and discharging into a second smaller dryer, whence the 
gas, now, practically s ing, dust free, is sent to the 
engines. The size of this plant depends on the quantity 
of gas uired for power 





p A fan cleanin 
| 10,000 pia: feet per minute, oak using 8000 gallons o! 


water per hour, requires about 65 horse-power, 
supply gas-engines of from 5000 to 6000 horse- 
power. The pumping of spraying water will require 
about 3 horse-power additional. ; > 

The cooling water used in the cleaning processes is de- 
livered into double — and cooling ponds, and is 
thence lifted by centrifugal pumps into a \stand-pipe or 
water-tank, from which it is returned by gravity to the 
cooling plant. On topof the tank may be arranged trays 
for additional cooling of the water. 

Slightly modified, as shown by Figs. 5 and 6, the 
secondary cleaning plant may be attached to any existi 
gas main. A slide-valve is inserted into the gas main, an 
on either side of this valve is placed, on top of the main, 
a mushroom valve. The mushroom valve on the side 
nearest the furnace will connect directly with the water- 
seal and the Sahlin gas-cleaner. The mushroom valve on 
the side away from the furnace will return the gas directly 
from the dryer into the existing gas main. Should it be 
necessary to stop the gas-cleaning plant, the slide-valve 
is lifted, and the mushroom valves are closed, the gas, 
according to present general practice, passing directly 
from the dry dust-catcher to stoves and boilers, or to the 
special cleaning plant for the gas-engines. 

Interruptions in the working of the secondary cleanin; 
plant will, however, be infrequent, as the simplicity an 
solid construction of the plant will reduce repairs to a 
minimum. 


sprayi 
and will 








A “Licut” Nortu-Eastern Extension.—The North- 
Eastern Railway Company inaugurated on Friday a light 
line which it has constructed from Gosforth to Ponteland. 
Passengers will be carried in auto-cars. Each auto-car 
accommodates 58 persons, and will be large enough for 
ordinary occasions. The new line is about seven miles in 
length, and joins the Blyth and Tyne section at South 
Gosforth. Passengers from New Bridge street, Jesmond, 
and West Jesmond stations travel in electric cars to Gos- 
forth, where they detrain and enter Ponteland trains. 
which turn off to the left some 200 yards beyond the 
station. The station buildings on the line are all of wood. 
The platforms, which are spacious, are le of concrete, 
and everything is lighted by electricity. 





THE een ay tay Hy mapinmnenne = which Brazil 
proposes to make to her fleet are expec to comprise 
three ironclads, with a displacement of 12,500 tons to 
13,000 tons each; three armour-plated cruisers, with 
displacement of 9200 tons to 9500 tons each ; six torpedo- 


boat destroyers, with a displacement of 400 tons each ; | TP 


six to 


o boats, with a displacement of 50 tons each ; 
three 


olland submarines, and a transport with a dis- 


placement of 6000 tons. It is proposed that the ironclads prod 


shall each carry sixteen guns ; the armour-plated cruisers 
are to steam at the rate of 21 knots, and the torpedo- 
boat mgs ys are to attain a speed of 31 knots. The 
execution of the programme is to extend over nine years, 
divided into three terms of three years each. The cost 
which it will involve is estimated at 7,120,000/. 





Tue P. anp O. Company.—In addition to contracts 
entered into some months since with Messrs. Workman, 
Clarke, and Co. and Messrs. Caird and Oo. for two mail 
steamers of 8000 tons, named the Delhi and the Delta, 
further contracts have been let to Messrs. Caird and Co. 
and Messrs. Barclay, Curle, and Co. for two additional 
vessels of the same class, which are to be named the 
Dongola and the Devanha. It is expected that all these four 
steamers will be at work in a few months; they are required 
chiefly for the accelerated mail service between India and 
China. The Poona and the Peshawur, steamers of 
10,000 tons each, have been delivered by their builders and 
have loaded for China and Japan. fifth mail steamer 
of the Moldavia class—the Mooltan—will be at work during 
the autumn. Extensive refits have been completed on 
the Arcadia and the Peninsula, and similar work is now 
in hand on the Oceana and the Oriental; the repai 
made will render these veesels almost equal to new shi 
and will enable them to deal successfully with the speed 
required under existing mail contracts. The acceleration 
required on all the yr ne mail lines throughout the 
East will involve an additional consumption of coal, as 
well as other expenses. To ensure the efficiency of the 
more rapid service required the omar has recently 
built mail steamers to the value of 2,500,000/., and it is 
making a large outlay on some of the older ships of the 
fleet. It will accordingly be necessary to increase the 
annual sinking fund in order to provide adequately for 
depreciation on the original cost of the fleet. Including 
five twin-screw steamers now building, and some tenders 
and tugs, the company has a fleet of eighty-eight vessels, 
representing an te burthen of 328,028 tons. 
Twenty of the company’s steamers have a displacement 
of upwards of 7500 tons each. 
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THE PHYSICAL SOCIETY OF LONDON. 


At the meeting held at the National Physical Labora- 
tory, by invitation of the director, Dr. Glazebrook, the 
laboratory was open to the inspection of fellows, and the 
following special demonstrations were shown :— 

‘“« The Specific Heat of Iron at High Temperatures,” by 
Dr. J. A. Harker. A knowledge of the specific heat of 
iron is important in the determination of high tem- 
| ee y calorimetric methods. Dr. Harker has 

etermined the total heat of iron up to temperatures 
of 900 deg. Cent. by heating the specimen in an 
electric furnace, the temperature of which was deter- 
mined by a resistance thermometer, and dropping the 
iron into a water calorimeter. A difficulty arises at 
high temperatures owing to the oxidation of the iron 
when it comes in contact with the water in the calori- 
meter, and it is necessary in these circumstances to en- 
close the specimen by a suitable shield. Quartz tubes 
were tried, but it was invariably found that they splin- 
tered when immersed in the calorimeter. The difficulty 
was overcome by having in the calorimeter a vertical 
cylindrical brass tube filled with magnesia, terminating at 
its upper end in a hemispherical > © iron, in the 
form of a cylinder, the diameter of which was. slightly 
less than that of the tube,.was dropped into the magnesia. 
The extreme flocculence of the powder allows the iron to 
go straight to the bottom of the tube, and it is thus pro- 
tected from oxidation. Dr. Harker illustrated by curves 
some of the peculiarities of the specific heat of iron at 
high temperatures. 

r. Harker also exhibited some new types of electric 
furnace for the attainment, in absence of noxious of 
temperatures between 800 deg. and 2200 deg. Cent. The 
conductor conveying the electric current is a tube of 
solid electrolytes similar in composition to the filament 
of a Nernst lamp. An essential feature is that for many 
pur; the usefulness and life of a furnace constructed 
in this way may be much increased by adopting a ‘‘ cas- 
cade” system of heating. That is, the energy supplied 
may be divided, so that only sufficient is put through the 
tubular conductor to raise its temperature, say, 1000 deg. 
Cent. above its surrounding, the surrounding itself being 
maintained at 1000 deg. Cent., thus enabling a tempera- 
ture of 2000 deg. Cent. to be attained in the tube without 
straining it unduly. The regulation of temperature in 
small furnaces of this type is so perfectly under control 
that very well defined melting-points may be taken with 
very small quantities of substance. The thermo-electric 
method has been used in these furnaces for determining 
the melting-point of platinum, the mean result of the 
experiments giving 1710 deg. Cent. + 5 deg. Cent. 

r. A. Campbell exhibited apparatus for the measure- 
ment of small inductances. The method of measurement 
is that adopted by Max Wien and described by him in a 
paper on ‘“‘ Magnetisation by Alternating Currents ” 
(Wied. Ann. (13), Aug. 1898). It is a modification of 
Maxwell’s method of comparing two self-inductances, 
the source of vol being alternating, and the indicating 
instrument a tuned optical telephone or vibration galvano- 
meter. 

In the uptical department two new optical benches, con- 
structed for the laboratory by Messrs. R. and T. Beck, 
were shown by Mr. Selby. One of these is specially 
designed for the rapid testing of spherical and cylindrical 
lenses, such as are found in oculists’ trial cases. The 
ench consists of two parallel steel bars of circular sec- 
tion, 14 ft. long, supported on four cast-iron standards. 
he carriage carrying the lens-holder is moved along the 
bench by an endless steel tape which passes over 
pulleys at the ends of the bench, the movement being 
uced by rotation of the pulley at the eye end: 
the focal length of the lens is read on the tape at 
this end of the bench. The most novel feature in the 
design is the arrangement ape og for rotating the lens- 
holder from the eye end, for the determination of errors 
of centering of spherical lenses, and errors in the position 
of the axis in the case of cylindrical lenses. A tri- 
angular tube, which extends along the whole length of the 
bench, passes through a rotating fitting which projects 
from the lens-holder carriage. By means of gut be ting 
and a spring-pulley, rotation of the triangular tube is 
transmitted to the lens-holder. 

The second bench is designed for the determination 
of the loss of light by absorption and reflection in tele- 
scopes and binoculars. The carri with the various 
parts of the apparatus move on rollers along the bench. 
A parallel beam of light from a collimator passes 
through the telescope adjusted for infinity, and a lens in- 
terposed forms an image of definite size of the aperture 
of the telescope-objective on the screen of a photometer, 
where the illumination can be compared with that from 
a standard source. Comparative measurements can in 
this way be made: for an absolute measurement the mag- 
nifying-lens is omitted, and two similar telescopes, or the 
the two halves of a binocular, are set back to back. The 
light then transmitted is compared with that which passes 
through an aperture of the same size as the object-glasses 
of the telescopes when the telescopes are removed. 








The Bascock aND WILcox BorLers In AUSTRALIA.— 
According to the Sydney Bulletin over fifty mines in 
Australia are using these boilers. Mount Morgan has 
twenty ; the Waihi Gold-Mining Company has twenty- 
four; Mount Lyell, twelve; Tasmanian Gold-Mining 
Company, seven; and at Broken Hill there are thirty 
distributed amongst the mines, water works, and electric 
supply. There are sixty-eight in the principal West 
Australian mines and goorlie Water Supply. The 
ease of transportation, the economy in maintenance, and 
the adaptability to any class of fuel, which form features 
od oy beock boiler, recommend these boilers to Austra- 
ian firms. 
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THE FAILURE OF AN IRON PLATE 


THROUGH FATIGUE. * 
By Srpney A. Hovueuton, Assoc, M. Inst. C.E. (London). 


ALTHOUGH the consideration of the failure of metals by 
what is commonly called “fatigue” has the 
attention of many experimenters, yet comparatively little 
has been written on the causes which ultimately produce 
fracture. Mr, Thomas Andrews, in a series of articles 
published in ENGIneeRINnG in 1897-98, appears to believe 
that failures of this description in steel are produced by 
weakening the joints of the crystals, accelerated or in- 
duced by cracks arising from the minute flaws which exist 
in all commercial steels ; _ this theory is one which 


has not met with genera ce. More recently, 
Professor J, A. Ewing and Mr. J. C. W. Humfrey have 
given in a very able papert the results of repeated alter- 


nations of stress on the structure of Swedish iron, and 
they express the opinion that fracture is due to constant 
slipping in the crystals, which ultimately produce cracks 
in their cleavage planes. With these two exceptions, 
little or nothing seems to have been written as to the 
causes of fracture under fatigue stresses ; and although it 
might be thought that with the advent of microscopical 
examination it would be a simple matter to ascertain their 
, yet,.. with famosa steel at any rate, op 
ifficulty is experien owing to the great purity an 
ductility of the ferrite crystals, which do not readily show 
the effect of small strains. Possibly it may be due to this 
cause that the literature on this important subject is so 
scanty. 

In the case about to be described, although the plate 
was of iron, its quality differed very materially from that 
used by Professor Ewing, and for that reason, and as it 
occurred in actual practice, a consideration of it may be 
of some value. 

The plate which failed was in the back ring of the 
barrel of a portable boiler of the locomotive type, which 
formed part of a steam ploughing engine. As a rule. 
barrel plates are not subjected to fatigue stresses of 
importance, but in this instance the step, or bracket, which 
carried the spindle of the winding-drum was riveted to it 
(Fig.1), and, consequently, when ploughing was being done, 
the plate was subjected to severe panting stresses. These 
would be in addition to the tensile stress due to the 
preasure of steam, which would theoretically amount to 
3.67 tons per pave inch between the rivet-holes, and 
2.17 in the solid plate when new ; but owing to wasting, 
these figures would have increased to 5.71 and 3.38 when 
fracture occu It must also be noted that the iron 
was thus stressed when at a temperature of about 350 deg. 
Fahr., when ita, ductility would be less than when cold. 
Moreover, 2s one end of the step was riveted close to a 
longitudinal lap joint, the fatigue stresses were, to a great 
extent, localised, and failure actually occurred through a 
crack forming. between the rivet-holes. Unfortunately, 
this crack began from inside the outer lap of the plate, 
and, consequently, was not discovered, the result being 
that the boiler exploded with great violence, and instanta- 
neously killed a man who was near. 

The boiler was about 20 years old, but as 
only done during part of the year, the actual time it was 
at work may be considered as about six years. The 
barrel plates were originally about ,;, in. thick, but had 
wasted externally to % in. near the joint which gave 
way ; consequently, the stresses at this t must have 
gradually increased in severity. These plates were made 
of B.B. iron, the actual analysis being :—Carbon, trace ; 
manganese, trave; sulphur, 0 023; 
silicon, 0.180 per cent. ; from which it will be seen 
that the phosphorus is high, and the silicon more than 
usual. 

A tensile test cut lengthways of the plate near the 
fracture gave 23.8 tons per square inch with only 2 per 
cent. elongation in 14 in., the last result being to some 
extent influenced by a small flaw near the middle. The 
fracture was coarse crystalline. The metal was distinctly 
hard, and although inferior considered as iron, its very 
want of ductility rendered it specially suitable for studying 
the effects of fatigue. Several sections were cut from the 
plate in three planes, and the structure, which was fairly 
similar in all the longitudinal sections, showed, as might 
be expected, large ferrite crystals with a considerable 
quantity of slag flaws, the slag itself frequently showing a 
duplex structure. Many of the crystals exhibited very 
clearly that wavy eutectic ap ce which seems to 
be characteristic of commercial wrought iron containing 
phosphorus, and to which attention has already been 
directed.t The rivet-holes had been punched, and not 
withstanding this was done 20 years ago, the effect on the 
structure in distorting the neighbouring crystals was 
apparently as clear as if the plate had just come from the 
machine. Although failure took orp between the rivet- 


ploughing is 


holes, numerous small cracks lel to the line of fracture 
had formed on the inside of the plate in the vicinity, and 
it was one of these which, as previously remarked, re- 
duced the elongation in the tensile test. A fairly typical 
example is shown in Fig. 2, which,is a photomicrograph 
of the plate about 4 in. frem the line of fracture, the top 
of the photograph being the inside surface of the plate. 


The crack begins at the surface, where it is ey | straight, 
but it is ble that this is influenced by pitting 
action. small portion of the crack appears to the left, 


but the main is near the centre of the photograph. 
Although the different parts appear disconnected, it must 

+ Pa " read before ‘the Tron ond Steel Institute, 
May, 1905. 

+ Philoso hical Transactions, vol. cc. 

t “The Intérnal Structure of Iron and Steel,” by the 


author. Proceedings of the Institute of Marine Engineers, 
1902, vol. xiv. 
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be remembered that only a plane surface is shown, and it 
is probable that the gaps are.due to these crystals 
ing greater ductility or nore suitabl» orientation 
to resist fracture, and that the cracks are really connected 
in other parts of less resistance. 
The results of the action of the stresses on the structure 
of the metal may be summed up as follows :— 
Formation of slip lines, indicating slipping of the 


crystals. 
Loosening of the joints between the crystals. 
Loosening of the icles of 6 
The observance of slip lines in metal is, it is believed, 


due to Profe-sor Ewing, and he particularly calls attention 
to their appearance in metal subjec to numerous 
reversals of stress. His remarks are fully borne out by 
the metal under consideration, many very fine examples 
of these lines being visible in sections near the fracture 
(Fig. 2). It should, however, be observed that none were 
produced in the test-piece when broken in the machine, 
and this is a somewhat remarkable fact. In addition to 
these lines, many crystals showed signs of being strained 
in various directions, and some even ap to be 
breaking up into small ones. An example of one of these 
is shown in Fig. 2, where also may be seen some crystals | 
with wavy marks. 

The looseness at the crystalline joints is only slightly 
evident, and would be somewhat difficult to detect with- 
out comparison with unstrained metal of the same 
description. The slag flaws do not seem to have ex- 
tended appreciably, and the conclusions arrived at by 
Mr. Andrews are certainly not supported by the results 
of the examination of this plate, which, however, are 
closely in accordance with the views enunciated 
rofessor Ewing—that is, that the real cause of the failure 
is the fracture of the crystals along cleavage planes. The 
cracks, however, appear to start from small surface flaws, 
which would naturally tend to concentrate the stresses, 
and it would seem, therefore, important to keep the 
surface of material subjected to these stresses as clean 
and smooth as ‘possible. The cracks’ seem, perhaps, to 
follow the junction lines of the crystals to a rather greater 
extent than when metal is broken in a machine, and, as 
might be expected, the slag flaws influence their direction 
in a marked manner. Some years ago Mr. Stead called 
attention to the fact that probably these flaws helped to 
increase the resistance of wrought iron to cross-breaking, 
and this is supported by the course of the cracks in this 
metal. Briefly, the effect is to avoid the concentration 
of stresses in a single plane, and the resistance to 
fractures of this description is, therefore, considerably 
increased. 

_As observed, the plate had wasted considerably in the 
vicinity of the joint, and it appears probable that this 
wasting was to some extent due to the straining of the | 
crystals ; for when slipping occurs, minute clean surfaces 
of iron would be exposed in close conjunction with the 
surface oxide, find consequently a rapid electrolytic action 
would arise. This theery may also explain the reason of 
—— in boilers which occurs where the plates are 
ocally stressed. It is true that Professor Buse has shown 
that when two similar pieces of metal are placed in an 
electrolyte, and one is strained, that an electric current 
passes; but it is suggested that the cause of this is 
due to the exposure of a fresh surface of metal, and | 
not to any undiscovered means for producing electric 
potential. 

To sum up, the effect of fatigue stresses on this plate | 
has nm to form cracks commencing, as a rule, from | 
irregularities on the inner surface, which cracks were due | 
to weakness in the cleavage planes of the crystals from | 
continual slipping, and, to a less degree, to some loss of 
adhesion betwéen the crystals. Some of the crystals 
appear to have been broken up, and as regards the slag 
flaws these seem to have a restraining effect on the 
progress of the cracks. 

It may be added that these remarks are not intended to 
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have a general application, but are written in the hope 
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that they may lead to further and more comprehensive 
investigations being undertaken in this very important 
subject. 








Srineie-PuHase Locomotive ror SwepisuH State Ralt- 
wAys.— Experiments are to be carried out on the applica- 
tion of electric power to the main-line railways- in 
Sweden, and for this purpose an electric locomotive has 
been built to the specification of Mr. Robert Dahlander, 


| the director of the electrical department of the State 


Railways. In external appearance it is similar to other 
electric locomotives. It takes current from an overhead 
conductor, and is designed to work at a line pressure of 
18,000 volts as a maximum, though arrangements are 
made to use several lower pressures, the lowest being 
3000 volts. The locomotive carries an oil-cooled auto- 
transformer to reduce the pressure for the motors, and the 
circuit-breaker, of course, is of the oil type. The electro- 
mapa control system is used, a compressor driven 
y « single-phase motor supplying air for all auxiliary 
wer purposes, such as switching, braking, sanding, &c. 
The locometive and equipment weighs 25 tons, and is 
carried on four 41-in. wheels. Each pair of these is 
driven by a 150-brake-horse-power single-phase motor at 
25 pcriods, with a gear reduction of 18 to 70. The loco- 
motive will handle a 70-train at 40 miles an hour, and has 
heen supplied to the Swedish railways through the 
British Westinghouse Company, Limited, of Manchester. 


Harwicu.—It is expected that this port will become a 
greater centre of naval activity, as upwards of 3000 lads 
are to be quartered at Shatley in new barracks now in 
course of erection. The Harwich Harbour Conservancy 
Board recently decided that extensive Gooding should 
be undertaken, in order to secure a minimum epth of 
20 ft. below low-water spring tides. This was rather a 
formidable undertaking for the Board; but a grant in aid 
having been obtained from the Great Eastern Railway 
Company, the work was commenced in March, 1903, and 
in the course of this month the harbour will have been 
cleared of shoals which occasionally constituted a danger 
to large vessels. Four shoals were located by a survey of 
the fairway. Three of these, known as the Gristle, the 
Bone, and the Guard shoals lie between Felixstowe and 
Harwich piers. The fourth is known as the Glutton, and 
is of considerable extent. It runs parallel with Landguard 

h from Felixstowe pier to-the entrance to the har- 
hour. It is 1} miles long and } mile broad. The first 
three shoals, consisting mainly of mud, sbingle, and sand, 
were removed without difficulty ; but the removal of the 
Glutton shoal proved a harder task, as rock and large 
boulders were found in it, to say nothing of stiff clay. 
The first three shoals were cleared at a cost of about Is 

ton; but the expense rose to 2/. per ton when the 
Glutton was attacked, the rock and boulders having to 
be removed by blast. By the time the Glutton shoal bas 
been dredged to the required depth 750,000 tons will have 
been taken from this part of the harbour. The quantity 
from the other shoals was about 250,000 
tons. Mr. T. Miller was the engineer consulted, and Mr. 
J. A. Scott has been the resident engineer. The con- 
tractors were Messrs. J. Moran and Son, of Harwich 
and Westminster. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprtep By W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS OF 1883—1902. 

mber of views given in the Specification Drawings is stated 

er an pot cahere none are mentioned, the Specification is not 
i ed. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
oy sees af the A of the Gocmtonge of a Complete 

7 she Son tnt iven after the abstract, unless the 


J 
sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the advertisement of the nce of a Complete Specification, 
give notice at the Patent 0, of opposition to the grant ofa 
Patent on any of the grou mentioned in the Acts, 


ELECTRICAL APPARATUS. 


. BR. A. Marples, Ilford, Essex. Controlling 
Electric Motors. [i Fig.) March 18, 1904.—This invention 
relates to improvements in controlling devices for starting 
and regulating the speed of continuous or alternating-current 
electric motors, and has for its object the carrying out of 
such control automatically by the device which is being 
operated by the motor. a is a contact arm mounted upon 
an axle b, which also carries a pulley c, round which is a 
cord cl, having a weight c?, and alsoa pulley b!, having a cord 
2, which is connected to the device operated by the motor, 
in this case the bellows )° of an organ. d are the starting con- 
tacts, d! the contact for normal maximum load, and d? the re- 
gulating contacts connected up with the resistances /. It will 
be noticed that instead of having separate resistances connecting 
up the starting contacts d with one another, these contacts are 
connected to the regulating resistances /, and thus avoid the inde- 
pendent starting resistances. e¢! represents the armature of the 
motor, f! the field coils of the same, and g the main switch. The 
operation of the device is as follows :—It is assumed that the con- 
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tact arm a is over the first starting contact d, which is the normal 
position of the apparatus when at rest. Immediately the main 
switch g is closed, current passes through the arm a and eight 
increments of resistance to the motor e!, which immediately starts 
and operates the bellows 4°. As the bellows rise, the weight c? 
acting on the pulley ¢ moves the contact arm a round over the 
succeeding contacts d, cutting out increments of resistance at 
each successive contact, until the arm a arrives on the contact d!, 
which is the normal position of maximum load. When the bellows 
} are nearly filled, the arm a begins to contact with the regu- 
lating contacts d2, which are successively covered by the arm a 
until the last one is reached, inserting the total amount of resist- 
ance in the motor circuit which is sufficient to stop it. Any 
variation in the load is provided for by the travel of the arm a 
over the various regulating contacts d?, inserting or cutting out 
resistance as circumstances require. If the main switch is now 
opened, the motor stops and the bellows J° gradually collapse 
and allow the contact arm a to travel back idly over the con- 
tacts d?, d!, and d until it arrives at the extreme starting contact 
d ready for the next operation. (Sealed May 4, 1905.) 


28,156. The Phoenix Dynamo Company, Limited, 
and R. Pohl, Bradford, Yorks. D o-Electric 
Machinery. [4 Figs.] December 22, 1904.—According to the 
present invention, a construction is provided wherein efficient 
cooling of the field-coils of dynamo electric machinery is secured 














without any considerable enlargement in the length of the wind- 
ing, and without the loss of the contact between the coils and the 
Bl “pieces. The arrangement, according to this invention, is as 

ollo ws :—The coil is wound so that it will be for a certain depth 
on the pole-piece. The remaining part of the coil is wound over 


blocks, which are subsequently removed, so as to leave not only 
canals extending longitudinally of the pole-piecea, but also pas 

opening outwardly from the can As. will be seen, the 
coil consists of an inner part a closely surrounding the pole-pieces 
b, and also of outer parts c, wound in separate sections, so as to 
leave longitudinal channels and radial passages for purposes of 
ventilation. The coils are held together by bolts e passing 
through the longitudinal canals and terminating in plates f at the 
two ends of the winding. The plates have a number of slots in 
their ends, through which the air can freely circulate into and 
through the canals and side passages. It will be seen that as the 


piece will conduct away heat from the winding in the usual 
manner, whilst at the same time the advantages of adequate venti- 
lation are secured. In case it is desired to increase the amount of 
air passing through the coils, this may be done by making the 
bottom parts of the canals larger than the upper ts For in- 
stance, the lower parts can be made funnel-shaped in section, as is 
illustrated by the detail view of Fig. 2, or the gaps left between 
the different rings of the outer windings and the principal inner 
portion of the winding may be different, as illustrated in Fig. 3, 
wherein the width of opening is greatest at the bottom and least 
at the top part of the canal. Other such modifications might be 
made without departing from the spirit of this invention. It will 
be seen that in all constructions the coil is but little lengthened by 
the leaving of canals and side passages, whilst thoroughly effi- 
cient ventilation can be secured. Of course, the number of side 
P wes can be i d or decreased according to the length of 
the coils and pole-piece. (Sealed May 4, 1905.) 

1324. F. 


R. Simms, uber, da R. Bosch, Stutt- 
gart, Germany. Sparking- — 





(6 Figs.) January 
1905.—This iavention relates to the manufacture of terminal 
rods or conductors of sparking-plugs for internal-combustion or 


winding a is practically in contact with the pole-piece ), the pole- | 


| but, during the act of closing, the pressure water acts on the 
cup leather A?, preventing the pressure water and the spring C 
closing the valve too quickly, this cl without pln nam Ie 
being insured also by the fact that the cup leather A2, during the 
closing of the valve, acts with a suction effect in the barrel B!. 
| A lever C!, carrying cams (one of which only is shown), is secured 
by a pin to the projecting end of the valve spindle A!, the cams 
resting on the upper end of the barrel B!, so that on depressing 
the outer end of the lever, the valve A is opened nst the 
| Water pressure and the action of the spring C, part -of any 
| Water or air in the barrel at this time escaping past the cup- 
leather A?; or other equivalent means: of actuating the valve 
| spindle may be employed (Sealed May 11, 1905.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
6210. Peter Limited, and G. J. Game. 


Bamber Bridge, near PB 
Installations, [5 Figs.) March 14, 1904.—This invention 
relates to compressed-air installations, in which the air is used at 
a wider range of a and has i 
ical production and consumption of the compressed air 
than has hitherto been the case. The drawing shows di : 
matically a series of three compressors a, }, c, and also a series of 
reservoirs A, B, ©. a represents a rotary blower driven by 
the belt a! from the electro-motor a2; b rej nts a single- 
acting single-stage air-compressor driven by, the belt /!, 
from the electromotor U2; and c represents a single-acting 
stage air-compressor driven by the belt c! from the electro- 
motor ¢?. Each compressor q, ), and ¢ has its own governing 
device ; for instance, when the desired air-pressure has been 
reached in the reservoir A, a governing or controlling device 
A! is automatically brought into action, so. as to cause the com- 
pressor @ to cease delivering air to the reservoir A or to deliver 








explosion engines. The ordinary form of sparking-plug, shown 
in Fig. 1, comprises the body a@ of brass or the like, which is 
tightly screwed into the cylinder of the motor and is formed 
internally with two conical surfaces, in which are fitted two 
conical insulating-plugs b and ¢ of steatite or the like, carrying | 
the terminal-rod or conductor. This conductor is preferably | 
made of nickel, and consists of the rod d, which fits within the | 
insulators b and c, the shoulder e, and the head f. At its outer 
end the rod d is screw-threaded to receive the nuts g, which | 
serve to hold the whole together, and also as a terminal clamp 
for the conductor. This invention has for its object to _— 
means whereby the manufacture of terminal rods or conductors 
is simplified and a better device is at the same time obtained. 
According to the invention, drawn, stamped, and rolled material 
only is ee, preferably wire or tube. The wire can advan- 
tageously have from the outset the desired thickness of the 
conductor d. A piece of suitable length is cut off and is provided 
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with the screw-thread. The end of the wire is then formed into a 
suitable number of segments by the formation of longitudinal 
slots i (Fig. 2), after an axial hole has been bored therein. The 
shoulder ¢ consists of a stamped disc, which accurately fits the | 
rod and is passed on to the same to the root of the slotted portion, | 
the segments, obtained as above described, being then bent back, | 
as shown in Fig. 3. By this means the material of the rod is 

expanded within the shoulder e so as to hold the same securely | 
in place, and the ends of the segmental strips are approached 

towards the edge of the sparkiny,-plug @ to form the necessary | 
sparking-gap ; or the star-shaped head can be formed upon the 
rod by being hydraulically pressed therefrom. Instead of making 
the shoulder ¢ in the form of a separate disc, passed on to the 
conductor up to the slotted end thereof, it can be made in one 
piece with the said conductor-rod before the ry slotting 
is effected. To this end a length of wire of a diameter equal to 
that of the rod of the finished conductor is introduced into a 
suitable press to enable the shouldere to be formed thereon. The 
wire so treated is then provided with the longitudinal slots and 
the conductor finished in the above described. The slots 
can be made in the end of the conductor by any suitable means, 
such as by sawing. (Sealed May 11, 1905.) 


HYDRAULIC MACHINERY. 


8192. J. Shanks, Barrhead. Taps or Valves. 
(3 Figs.) April 9, 1904.—The object of this invention is to simplify 
and improve the construction of water-supply taps or valves of the 
self-closing type, so that whilst such taps are easy to open, they 
also close without shock, irrespective of the pressure of the water 
supply in the district where the tap or valve isto be used. The valve 
shown is in the form of the usual disc A, having a face of rubber 
or other suitable material, fixed to a guided spindle Al. Above 
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the valve A this spindle carries a cup leather A2, which works in | 
a barrel B! screwed into the body B of the tap, the cup-leather 

being held in place by being held between a collar on the spindle | 
and a washer screwed thereon. The spindle A! extends a | 
the barrel B!, and through a stuffing-gland screwed therein. e. 
valve is kept down on its seat by the pressure water acting on the 
valve, and is assisted to close by a spring C extending between | 
the} upper side of the washer securing the cup-leather and the | 
top of the barrel B!. The valve A closes with the water pressure ; 








air at a slower rate. The reservoir B and compressor } have also 
a governing device B! for a similar purpose, as also have the 
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reservoir C and compressor c. The governing or controlling 
device for an air-compressor is generally actuated by the pressure 
of air in the air-receiver, being connected thereto by a small pipe ; 
such pipes are indicated as connected to A, B, and C. Three air- 
distributing mains A2, B2, and C2 are shown, and any apparatus 
requiring a supply of compressed air may, by means of a suitable 
arrangement of cocks and valves, derive its air supply from any of 
these mains, according to the ure required. For inst fur- 
naces or other apparatus requiring a comparatively large volume 
of air at low pressure may be supplied from the main A2, and when, 
as sometimes happens, an extra heavy pressure of air is required, 
this may be supplied from main B2. An air-hoist, when lifting a 
heavy load, requires a supply of air at high pressure ; but when 
lifting a light load only requires air at a lower pressure ; and it is 
more economical to use air from a low-pressure main, such as B?, 
for lifting light loads, because much less power has been expended 
in compressing the quantity of air used for the operation. Again, 
when a heavy load is being lowered, the air from the miin C2 may 
be discharged from the ho'st cylinder into the lower pressure main 
B2, where it is again useful for other purposes. (Sealed May 4, 





1905.) 
6248. J. Fietding, Gloucester. Plate-Bendlog 
Apparatus. (3 Figs.) March 15, 1994.—This invention re- 


lates to improvements in plate-bending machines of the kind 
described in Patents Nos. 2783, of 1838, 21,294, of 1896, and 8200, 
of 1900, and particularly to the method of feeding or passing the 
plate between the operating surfaces of the bending beams. 
According to the present invention, the stationary bending-beam 





























is made in the form of a cylindrical roller, and this roller is 
caused to rotate more or less according to the amount of travel 
required to be given to the plate between the strokes of the 
bending-beam. One or more rollers are employed, and these 
may be carried upon the bed or other fixed part of the machine, 
or upon the moving beams. The rollers cause the plate to Le 
pressed against the roller with sufficient force to insure its being 
moved by its rotation. A is the cylindrical rotatable roller 
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mounted at Bina eer | formed in the bed ©, and held also by 
an upper bearing D and link E to the upper fixed part F of the 
machine. G is the moving beam which may be operated by an 
hydraulic ram or by other suitable gear. H, H are rollers carried 
by sliding pieces I, I, and pressed against the plate J by suitable 
means. Springs K, K are shown in Fig. 1 of the drawing for 
this . An hydraulic ram L isshown for the same purpose 
in Fig. 2 Fig. 3 shows a form of gear by which the cylindrical 
roller may be rotated. This form of gear consists of a toothed 
wheel N secured to the extremity of the lower bearing B. En- 
ing into this wheel is a double-ended pawl O carried upon one 
| of a double lever P, the otherend of which is operated by 
hydraulic rams Q, R. Balance-weights 8, T are employed and 
80 arranged as to keep one end or the other of the pet O in 
gear with the teeth according to the direction in which it is 
desired to rotate the cylindrical roller. (Sealed May 4, 1905.) 


MOTOR ROAD VEHICLES. 


7048. F. W. E. de and ave Motors, Limited, 

‘est a (5 Figs.) March 23, 
1904.—This invention relates to an improved construction of radia- 
tor for motor road-vehicles, which is specially adapted for use with 
.internal-combustion engines. According to this invention, the 
radiator consists of a pee or series of elements, each self-con- 
tained and alike in al so that they are interchange- 
able. Each element consists of two similar suitably-sha 
chambers A, connected together by one or more radiating pi 
B, which may be of any suitable t; and construction. The 
chambers A are open at one end and closed at the other, and 
when assembled to form the element they are so arranged with 
respect to one another that the said openings are oppositely 
py to each other ; that is to say, the top end of one peered 
and the bottom end of the other chamber are open, the opposite 
ends being closed. The pipes B of the elements are prefer- 
ably arranged in the same plane in each element. There may be 
any number of pipes in each element. In the construction illus- 
trated in the drawing each element has three such pipes. If there 
is more than one pipe in each element, the chambers may be divided 
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into as many compartments as there are pipes, 80 as to have an inde- 
pendent circulation through each pipe ; but this is not obligatory. 
e radiator is built up of any number of these elements, which 
are superimposed with faced or packed joints, and are held 
together by suitable clamping bolts C passing through the com- 
plete series of elements, and also — the top and bottom 
tanks or chambers D and E, should such be used, the arrange- 
ment being such that the water passing through the radiator 
flows from the one chamber of any one element, through the 
pipe or pipes of said element, into the other chamber of the same 
element, and thence into the adjacent chamber of the next ele- 
ment, and so on through the whole of the elements forming the 
radiator ina zigzag course. As an alternative construction the 
chambers A may be open at both ends, in which case the water 
would circulate or! through the two sets of chambers. It 
will be seen that, by this invention, radiators of any size, and 
having any number of feet of radiating surface, can be made up 
by simply increasing the number of elements, and, further, that 
this construction enables any element to be easily and readily 
removed and replaced in case of damage. (Sealed May 4, 1905.) 


PRINTING AND ALLIED MACHINERY. 


9081. F. Waite and Waite and Saville, Limited, 
Otley, Yorks. Printing Machines. [6 Figs.) April 20, 
1904.—This invention more particularly relates to improvements in 
printing machines for printing from the web or roll, and its 
primary object is to provide simple and efficient paging apparatus. 


Fig.7. 














The type 2 (Figs. 2 and 8) is mounted on a eyeestat chain 4, made 
with dovetail ves formed in the Block links 6 to receive 


the type. The back of the type is made to fit these grooves, 
which are of such a size and shape that the ends of the connecting 
side links 12 project over the ends of the dovetail grooves and 





retain the type in position when the chain is working ; but when 
the chain is bent to an acute angle the ends of the dovetail grooves 
are free for the type to be introduced or withdrawn. The sprocket 
wheels 14 are mounted on cross-shafts 15, 16, carried by a swing 
or vibrating frame 17. The chain is moved the distance between 
the type are to-and-fro movement of the frame in _ con- 
venient way. The ket wheels are adjustable longitudinally 
of their shafts and the type is inked as it passes in contact with a 
roller with ink. The impression is made against a vertical 
platen 21 by the movement of the rocking frame 17, after the 
types are in turn brought to position for giving the impression. 
Such movement may be conveniently obtained from a rocking 
shaft through a crank or other suitable part connecting such 
shaft with the frame. To allow of a wider range of type—that is 
to say, a greater number of figures—within a compact space, two 
sets of sprocket wheels 14, 14a are used, and a longer chain jis em- 
ployed, which is looped or crossed from one set to the other. A 
guide-roller 24 is introduced to prevent the looped chain rubbing 
where it crosses. One of the sprocket wheels 14a is carried on the 
cross-shaft 23, and the other on the shaft 16; 15a is a further shaft 
which may be used, if desired, for a further chain 4@ passing over 
sprocket wheels on it and on the shaft 16. (Sealed May 11, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,254. H. W. Richards and W.H. Richards, Hyde, 
Cheshire. Superheaters. [5 Figs.) October 4, 1904.— 
This invention relates to apparatus for superheating steam and is 
more particularly adapted for Lan ire boilers, though it may 
be applied to any other form or construction of steam-generator 
for Which it may be found applicable. It consists essentially of a 
superheater constructed of a number of U-shaped tubes connected 
at their ends to separate plates, over each of which a dome 
chamber is formed, with a branch to connect one with the boiler 
and the other with the main steam pipe. The apparatus com- 
prises in its construction a number of bent or U-shaped tubes A, 
the ends of which are expanded or otherwise secured in two sepa- 
rate flat steel plates or headers B, B! By employing two plates 
or headers, freedom for expavsion or contraction is allowed be- 
tween the boiler and the main steam pipe. Over each plate B, B! 
is bolted a dome or other cover C to form a steam chamber D over 
the end of the tubes. The covers © can be easily affixed and re- 
moved when the tubes are in position in the plates. The covers 
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may be made of cast iron or steel, or of steel stampings. The 
covers are each provided with a branch or flange c, to which the 
steam pipe is attached, and a second branch or aperture c! for a 
safety valve, also with a connection for a mercury cup to receive 
a thermometer for ascertaining the temperature of the superheated 
steam. The plates B, B!, and the steam chambers erec thereon, 
may either be horizontal or they may be vertical. In the latter 
case the tubes A are bent at their upper ends, and instead of being 
continuous (J-shape, at the centre they may be divided and the 
ends secured to dished plates, connected to form a steam chamber 
between the tube ends. This construction of severed tubes with 
a steam chamber between them may be applied, whether the 
plates B, B! are placed horizontally, vertically, or inclined. When 
erected the tubes are preferably inserted in the flue parallel with 
the back end of the boiler. The UJ or bent shape of the tubes 
allows them to expand or contract without affecting joints, and 
being attached at their ends to two separate plates, the steam- 
pipe from the boiler to the superheater, and the main steam pi 
may expand or contract without fear of the pipes or joints break- 
ing, as the superheater in this form will also act as an expansion 
pipe. (Sealed May 11, 1905.) 


28,771. F. J. Cole, Schenectady, U.S.A. Su - 
heaters. [5 Figs.) December 29, 1904.—This invention relates 
to superheaters of the general class or type exemplified in Letters 
Patent No. 25,004, of 1902. In lieu of a number of the usual small- 
diameter fire-tubes in the upper and middle portion of the space 
within the boiler, which would, in the usual practice, be occupied 
by a number of said tubes, a correspondingly smaller number of 
tubes, 67, of greater diameter, which will be descriptively termed 
“*superheating fire tubes,” is employed, said superheating fire-tubes 
extending between and being expanded into the front flue-sheet 4d, 
and the rear or fire-box tube-sheet. Within each of the superheat- 
ing fire-tubes there are located two or more pairs (preferably, as 
in the instance shown, four pairs) of inner superheater pipes 68, 
and enclosing outer superheater pipes 69, said pipes extending lon- 
gitudinally in the superheating fire-tubes from a vertical plane 
a short distance, say, 30 in. or thereabout, forward of the fire- 
tube-sheet, to vertical planes in the smoke-box forward of the 

head. The pairs of superheater pipes are disposed in the 
superheating fire-tubes 67 in such manner as to give as much 
clear space as possible in the lower portion of the tubes, in 
order to reduce to a minimum the tendency of soot and cinders 
passing through the tubes tobe retained in and clog the 
same. The ends of the outer superheater pipes nearer the fire- 
box are closed, either by welding or by plugs, and may be held 
up in normal position in the tubes by any suitable supports, and 
the forward ends of both the outer and the inner superheater 
pipes are open. The outer superheatér pipes 69 are made of 
sutticiently small diameter to permit free e of the products 
of combustion around them through the superheating fire-tubes, 
and the inner superheater pipes 68 are made of sufficiently 
smaller diameter than the outer ones to provide a channel between 
the two for the of steam. The pairs of inner and outer 
superheater pipes which are located in each vertical row of super- 
—- fire-tubes are connected, at their forward ends, to a 
vertical casing or header 70, which is divided by partitions into 
four chambers or com ments—to wit, a top chamber 70d, two 
side chambers 70e, 70f, one of which, 70e, is open to the top 
chamber, and a rear chamber 70g. The headers 70 are set side by 





upper portions of the rear sides abutting against the front 1“ 
T head 62, and the headers are preferably, as shown, St 
dently insertable and removable. The forward ends of the oute: 
superheater pipes 69 are expanded into the back walls of the rear 
chambers 7('g of the headers, and the adjacent ends of the inn< 

superheater pipzs 68 are expanded into removable sleeves o 
sockets screwed into the partitions which separate the rear 
chambers from the side chambers 70e, 70f of the headers. By 
reference to Figs. 1 and 2 it will be seen that all the inner 
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superheater Pipes on one side of the vertical central plane of 
each vertical row of superheating fire-tubes communicate with 
one side chamber, as the chamber 70e, of the header of said 
vertical row, while all the inner superheater pipes on the other 
side of the vertical central plane communicate with the other 
side chamber, as the chamber 70/. All the outer superheater 
pipes of each vertical row of superheating tubes communicate 
with the rear chamber 70g of its header. (Sealed May 11, 1905.) 


MISCELLANEOUS. 


3807. Aktiebolaget Separator, Stockholm, Sweden. 
Centrifugal Se ting Apparatus. [2 Figs.) Feb- 
ruary 15, 1904.—The present invention relates to a device for 
continuously moving the solid ingredients stratified concentri- 
cally along the whole periphery of the rotary bowl through the 
layer of liquid to a point within the same, nearer the centre of 
the bowl, whence the ingredients are continuously carried away. 
The centrifugal bowl consists of an upper part @ and an under 
part b. The driving shaft d of the bowl is hollow, and within the 
same the shaft e is arranged. Above the bottom of the bowl a 
shell c is mounted, through which the shaft e passes. The shell 
is formed at the upper portion with a flange provided with teeth 
on the outside. On the top of the shaft e projecting above the 
shell a cross-piece f is mounted, to the ends of which short down- 
wardly-directed spindles g are attached. On these spindles are 
mounted—under the cross-piece /—pinions meshing with the teeth 
on the fixed shell c. The spindles g also carry discs i, to which 
are fastened an appropriate number of scrapers k of scoop or 
shovel shape, the concave sides of which are turned toward the 
direction of movement of the centrifugal bowl. The pinions and 
the discs, which are secured together by screws, run loose on 
the spindles g. Consequently when the shaft ¢ is set in motion 
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with a speed less than the periphery speed of the bowl, the 
spindles g and the pinions, together with the discs i and scoops « 
mounted thereon, receive a motion relative to the bowl, and, at 
the same time, owing to the gearing of the pinions in the teeth on 
the shell c, they rotate around the spindles g. As a consequence 
the scoops do not always touch the same point of the periphery 
of the bowl, but successively move along the periphery, scraping 
off each time in this movement a portion of the solid substances 
stratified on the wall of the bowl. During the rotation of th: 
scoop-discs round their own spindles, the solid substances carried 
up by the scoops are transported transversely through the layer 
of liquid to the centre of the bowl. Immediately under the scoop- 
discs is a partition t, the outer edge of which is arranged close 
against the periphery of the bowl. The partition is provided 
with a central opening, the radius of which is as large as the line 
of centre of the bowl to the edges of the scoop-discs. In con- 
sequence the solid substances taken up in the scoops will, owing 
to the action of centrifugal force, be loosened from the scoops as 
soon as a scoop occupies a position nearest the centre of the 
bowl, and thereafter they will further, in consequence of the same 
force and gravity, be Somes obliquely downward through the 
central opening to the chamber under the partition, and thence 
through an opening in the bowl to a receptacle. (Sealed May 4, 





side, and as closely as practicable together, in the smoke-box, the | 1905.) 
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TRAVELLING-HEAD MILLING-MACHINE. 
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THE NEWTON MACHINE-TOOL WORKS, PHILADELPHIA, 


(For Description, see Page 769.) 








THE IRRIGATION OF EGYPT. 


Amonc the great engineering problems before the 
world at the present time there is none, perhaps, 
that arouses more interest than the adequate 
utilisation of the waters of the Nile for the benefit 
of Egypt. The practicability of such a scheme is 
undoubted, and it would confer such great and imme- 
diate benefits upon the population that its realisa- 
tion is recognised as a pressing necessity by those 
responsible for the administration of the country. 
The land of Egypt is unique in its physical condi- 
tions, as in its history. The cultivable soil of the 
country owes its origin entirely to the accumulated 
deposits of silt brought down annually by the Nile 
when in flood, and left on the land by the receding 
waters. Owing to the absence of rainfall in Egypt, 
the soil is entirely dependent upon these annual 
inundations both for water and for fertilisation ; 
and any variation in the height of the river from 
the normal may cause widespread distress, and even 
famine—from drought or floods. The danger of this 
has been recognised from the earliest times. The 
ancient Egyptians attacked the problem with such 
success that 4000 years ago the valley of the Nile 
Supported a dense population, whose monuments 
Stand to the present day among the wonders of the 
world. A civilisation capable of erecting the py- 
raniids would be equally able to conceive and carry 
out the more important works for controlling the 
irrigation of the country, though it is only during 
the last two decades that the magnitude and 
character of these works have been realised by the 
modern world. Diodorus, Strabo, and Herodotus 
ha ve independently borne witness to a vast artificial 
lake or reservoir, which was constructed to receive 
the uperfluous water from the Nile at flood time, 
aud to distribute it when and where required by 














The latter writer is enthusiastic | become silted up during centuries of neglect, and 


means of canals. 
in his admiration of the work, which he classes | the lake had vanished, but the depression remained, 
far above the mighty pyramid of Cheops as an|as a fertile valley in the desert. 


example of the triumph of human skill and| When the regeneration of Egypt was taken in 
labour over natural obstacles. This lake—Moeris| hand by the Western nations the irrigation of the 
was dug by the orders of King Amenemhat III., | country was seen to be essential for its reecue from 
who lived about 2000 s.c. It had a superficial | thestate of bankruptcy to which it had been brought 
area of 950 square miles—about the size ‘of an| by the senseless extravagance of the Khedive 
average English county—with a depth in places of | Ismail. It is true that Mehemet Ali, about 100 
300 ft., and its contour measured 450 miles. It} years ago, foresaw that water was Egypt's greatest 
was connected to the Nile by a canal ten miles | need, and laid the foundations of a scheme of irri- 
long and 300 ft. wide, controlled by means of | gation which, if it had been carried out as planned, 
sluices, which served to draw off the surplus water | would have resulted in very great benefit to the 
from the river, and return it at periods of low water. | country ; but under his successors it made little or 
The storage capacity of Lake Moeris was 20 | no progress. A barrage was built across both 
milliards of cubic metres, or 20,000 million tons of | branches of the Nile at the apex of the Delta in 
water. This reserve of water would sutfice for all|the year 1861, under the supervision of French 
the needs of Lower Egypt, which was thus not only | engineers, with the object of regulating the supply 
provided with ample irrigation during dry seasons, | of water to the Delta; but the work was faulty and 
but was protected from the disastrous floods which | failed in its purpose. Except for this work and 
would otherwise have resulted when the summer | the perennial irrigation canals which watered the 
level of the river was abnormally high. In spite of | Khedive’s immense private estates, the new 
the claims of Herodotus, Diodorus, and others to| governors found few irrigation works of any im- 
have actually seen this magnificent engineering | portance. The first thing to be done was to see 
work, until comparatively recent years its existence | if the Delta barrage could not be made to serve 
was either denied, or its dimensions were reduced | the purpose for which it was designed. It leaked 
to those of a shallow -pool or broad canal. The|so badly that it was not considered safe to raise 
exact description of the early travellers was dis-|the head of water behind it by more than 3 ft., 
credited, and their accounts classed with the famous | although it had been built to withstand a head of 
discoveries of Sic John Mandeville. As all who|15 ft. It rested upon a foundation of sand and 
have followed the recent history of Egypt will | mud, for no rock could be found, although borings 
know, the site of the ancient lake has been identi-| were made to a depth of 200 ft. Every time an 
fied beyond doubt with the present province known | attempt was made to accumulate water behind 
as the Fayoum, by Mr. Cope Whitehouse, whose | the barrage, the latter showed signs of cracking or 
researches have not only abundantly justified the | of moving bodily down stream, so that it was 
classical historians, but have had a most direct | feared that if such attempts were persisted in, the 
bearing upon the problem of the irrigation of Egypt | barrage would be breached. 
at the present day. The canal to the Nile had! The importance of being able to bank up water 
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at the head of the Delta, to fill the irrigation canals 
at such seasons as they should be above the level of 
the normal Nile, decided the English engineers to 
take steps to make the barrage trustworthy. The 
width of its base was doubled, and a line of sheet- 
piling driven on its up-stream face to stop the 
percolation of water beneath the dam. Between 
1883 and 1891 nearly half a million sterling was 
expended on strengthening the dam, with the 
result of more than doubling the cotton crop of 
the Delta, and thereby increasing the wealth of 
Lower Egypt by over 5,000,000/. annually. So suc- 
cessful was the work that the Rosetta half of the 
barrage was worked in 1898 under a head of 14 ft. 
without accident ; but in view of the responsibility 
of the structure, subsidiary dams, 11 ft. high, were 
erected below the main barrage, at a cost of 
530,0001., which reduced the effective head on the 
latter to 10 ft., although the total head of water 
impounded was increased from 14 ft. to 21 ft. These 
works were completed in 1901, and meanwhile the 
existing canal system had been reorganised, hun- 
dreds of miles of new canals cut, and two im- 
portant barrage works across the river put in hand. 
The smaller of these consists of a dam at Assiout, 
raising the level of the Nile above it about 8 ft., so 
that the Ibrahimia Canal might be supplied with 
water at all seasons. This important canal, 200 
miles in length, was constructed by the Khedive 
Ismail to water his sugar-cane plantations on the 
left bank of the Nile. 

The other barrage was built across the Nile at 
Assuan, at the head of the first cataract. It 
is 1} miles in length, completely dividing the 
river, which flows through 180 sluices, of sufficient 
area to discharge, when fully open, the ordinary 
maximum flvod volume of 350,000 cubic feet per 
second, with a velocity of 15.6 ft. per second, 
and a head of 6.6 ft. Both this and the Assiout 
barrage were completed in 1902. The success of 
the Assuan reservoir at once turned people’s 
attention to the question of the practicability 
of some comprehensive scheme which would settle 
the irrigation needs of Egypt once for all. The 
irrigable area of the country is 6} million acres, 
and an ample supply of water is at hand in the 
Nile without diminishing the navigability of the 
river, provided that the superfluous flood water 
is stored for use in the dry season. A quarter 
of a million acres lying along the edge of the 
deserts must remain only irrigated in flood time, 
as at present, as otherwise the desert sand would 
encroach upon the fertile valley. Four million 
acres are now perennially irrigated, and have an 
average value of 55l. per acre. The remaining 
two million acres have still to be dealt with. Two- 
thirds of this area are only irrigated in flood, and 
the remainder not irrigated at all. These two 
million acres have a mean value of 251. per acre ; 
but if they were perennially irrigated, their value 
would be raised at once to 551. per acre—an increase 
of 60,000,000!. in the wealth of the country. 

It has been calculated, according to Sir William 
Willcocks, the late Director of Egyptian Reservoirs, 
that a storage capacity of two milliards of cubic 
metres of water, or two thousand million tons, is 
required to convert each million acres of land from 
flood to perennial irrigation. Hence the problem 
is to supply reservoirs capable of storing four 
milliards of cubic metres of water. The Assuan 
reservoir at its present level stores one milliard of 
cubic metres, leaving three milliards yet to be 
retained. If it had not been for the sentimental 
outery of certain European archeologists, to whom 
the preservation of a ruined temple, which most of 
them had never seen, was of more interest than 
the welfare of millions of their fellow creatures, 
the Assuan reservoir would now be of twice its 
capacity, and another half million acres rendered 
able to produce the long-stapled Egyptian cotton 
which is so greatly in demand. The fellaheen cried 
to the Government for br2ad, and it has given them 
stones, in deference to the wishes of a handful of 
foreign antiquaries. However, the fault is now 
committed ; Egypt is the poorer by 15,000,000/., 
but retains a useless pile of half-submerged ruins. 

In seeking for a reservoir for the supply of 
Egypt during the dry season, it is not to be 
wondered at that the reconstruction of the ancient 
Lake of Moeris should have been carefully con- 
sidered. As, however, in the bed of the lake is a 
fertile province, with a cultivable area of 400,000 
acres and a value of 80,000,000/., its construction 
on its original site is out of the question; but 
there exists a smaller depression in the Libyan 








hills immediately to the south to which no such 
objections apply. This depression is known as 
the Wady Rayan, and Mr. Cope Whitehouse, the 
discoverer of Lake Moeris, has for years insisted 
that in turning the Wady Rayan into an artificial 
lake or reservoir lies the true solution of the 
problem of Eyypt’s water supply. Its area at a 
level of 29 metres above that of the sea would be 
about 700 squire kilometres, or 270 square miles. 
When full, its greatest depth would be 70 metres, 
though only the upper 4 or 5 metres would be 
used annually, giving a possible supply of some 
3 milliards of cubic metres out of a total contents 
of 20 milliards. Such a lake, however, would 
have one great drawback. Although during the 
month of April it would give a plentiful discharge, 
by the end of May its level would have so diminished 
that it could not give all that Lower Egypt re- 
quires. By the middle of June it could not meet 
half the demand upon it for water, and a fortnight 
later it would be practically useless, as its level 
would have sunk approximately to that of the Nile. 
For this reason, by itself it would be inadequate, 
but, fortunately, we have at hand a means of contri- 
buting to the summer supply from another source. 
The Assuan reservoir, owing to its height, can be 
drawn from at any season of the year, and it is pro- 
posed by Sir W. Willcocks to raise the dam by 
6 metres, making it the height originally intended, 
and use the water so stored to supplement the 
Wady Rayan discharge, thus maintaining a constant 
total discharge throughout the summer. The 
Assuan reservoir would, when raised, yield a 
supply of 2 milliards of cubic metres, and this 
would not be drawn upon until some time during 
May. As the summer came on the proportion of 
water from Assuan would increase, until in July it 
would be giving practically the whole supply. 
Working together in this manner the lake and the 
reservoir would provide the whole of the water 
needed for the irrigation of Egypt. Doubt has 
recently been expressed in certain quarters as to 
whether it would be safe to raise the Assuan dam 
to the height suggested ; and as the whole project 
hinges on the possibility of this being done, the 
matter is of the greatest importance. Although the 
dam was designed with a view to an eventual 
increase in height, Sir Benjamin Baker has recom- 
mended that such work should be postponed until 
after further consideration, but it is possible that 
this has been decided on for reasons quite uncon- 
nected with the stability of the dam. It seems clear 
that the storage reservoir at Assuan must be in- 
creased at no distant date ; and if the dam will not 
bear raising, it must be strengthened until it will. 
The proximity to the cataract would probably make 
it impracticable to relieve the extra pressure, due to 
the greater head of water, by the construction of a 
lower subsidiary dam on the down-stream side, so 
that it is to be hoped that the theoretical fears as to 
the effect of raising the existing dam will be found 
to be baseless. 

Sir W. Willcocks proposes the construction of a 
feeder canal to the Wady Rayan Lake from the 
Nile, which would cross the Yusuf Canal just north 
of the Mazura regulator, and, running northward 
along the edge of the desert, enter the main outlet 
canal, from the lake to the river, at right angles. 
This feeder canal would usually raise the level of 
the lake to 29 metres, though in times of dangerous 
floods it could raise it to 31 metres, reducing the 
flood level by 30 centimetres for 50 days, and re- 
lieving the river of 1000 cubic metres per second. 
Roth feeder and main cinals will have bed-widths of 
40 metres, and depths of water of 10 and 7 metres 
respectively, with regulators at their entrance to the 
Nile, a regulator at their junction, and syphons 
where they cross the Ibrahimia and Yusuf Canals. 
The entire cost of making canals and lake is esti- 
mated at 2,600,0001., and allowing 500,000/. as the 
outside cost of raising the Assuan dam and pro- 
viding extra locks, &c., on account of the increased 
height, we have the irrigation problem finally 
settled, and 60,000,000/. added to the wealth of the 
country, for a total outlay of 3,100,000/. The 
project could be completed in three-and-a-half years. 

The main canal, in Sir W. Willcocks’s scheme, 
would be nearly 60 kilometres long, entering the 
Wady Rayan depression near its eastern extremity. 
On leaving the Nile it would traverse the valley of 
the river for 20 kilometres, when its bed would 
have to be cut through a low range of salt marl and 
limestone hills for about 17 kilometres. Between 
this range and the Wady Rayan the canal is shown 
in the map to cross the deep depression known as 


the Wady Liernur, and the shallower one, ca!) 
the Wady Masaigegs. The canal is shown ap) .- 
rently flooding these wadies, but why it is proposed 
to go to the expense of extending it west of t| 

Wady Liernur is not apparent, as all the rock cv 
through in this extension is lower than the proposed 
level of the Wady Rayan Lake. Another curious 
feature of the proposed canal is that the pai 
between the junction of the feeder canal and the 
Wady Rayan, a length of about 40 kilometres, i, 
given a slope towards the Rayan, although it serves 
equally to carry the water in both directions. 

In the plan of the Wady Rayan district, given in 
the reprint of a lecture delivered at Cairo last year, 
by Sir W. Willcocks, the canal is shown in one un 
broken length from the Nile to the Wady Rayan. 
This does not agree with the inference from the 
drawing of the canal, that it is intended to flood 
the Liernur and Masaigega hollows, for in the 
latter case the canal proper should be shown in 
three disconnected pieces. The levels of these 
hollows are both well below the bed of the canal, 
and if they are not to be flooded, the canal must be 
carried across them by some sort of aqueduct. No 
allowance for such work appears in Sir W. Will- 
cocks’s detailed estimate of the cost. A modifica- 
tion of Sir W. Willcocks’s scheme has been pro- 
posed by Mr. J. 8S. Beresford, who suggests mak- 
ing use of the Yusuf Canal and doing away with 
the feeder from the Nile. This appears quite prac- 
ticable, and would reduce the cost by 600,0001. 
It is, however, quite impossible to pronounce 
upon the absolute or relative merits of the 
above schemes at this distance from the site 
of operations. Mr. Cope Whitehouse, who first 
proposed the use of the Wady Rayan over twenty 
years ago, and who undoubtedly has a most inti- 
mate knowledge of the local topography, main- 
tains that the entire work necessary can be done 
at a cost of 600,000/. He has offered many times 
to undertake the contract for the work on the basis 
of this estimate, or to carry it out as a private 
speculation, subject to equitable terms of purchase 
by the Egyptian Government when completed. It 
is unfortunate that these offers had to be rejected, 
not because of any engineering reasons, but be- 
cause the Government considered it preferable to 
leave a great part of Egypt unwatered rather than 
allow private enterprise to obtain command of any 
part of the national irrigation. However, whethcr 
it is to cost 600,0001. or 2,600,0001., the outlay will 
bring an enormous and immediate return, and the 
names of those who have assisted in bringing it to 
completion will deserve remembrance among the 
greatest benefactors of Egypt. 








MATERIALPRUFUNGSAMT 

NEAR BERLIN. 

At Easter, 1904, the removal of the Mechanisch- 
Technische Versuchsanstalt, of Charlottenburg, to 
the new buildings near the railway station at Gross 
Lichterfelde, one of the suburbs of Berlin, was 
completed, and the new institution was officially 
styled the K®énigliche Materialpriifungsamt der 
Technischen Hochschule, Berlin. The connection 
with the Technical High School, on whose premises 
the work had been carried on for the twenty years 
of the existence of this college, is thus maintained. 
But as the scope of the work is to be widened, and 
as the administration has been reorganised, a new 
name has been adopted. The origin of the testing 
station may be said to go back to 1863, when Dr. A. 
Wohler, then chief of the royal railway shops at 
Frankfort-on-the-Oder, now a veteran engineer, 
published his first series of long-duration tests. In 
1870 the Government took the continuation of these 
researches up in the Gewerbeakademie, and the 
Materialpriifungsamt has grown out of this enter- 
prise. 

Twenty years ago a staff of 17 persons could—or 
had to—deal with the work. The annual grant was 
then increased, and the new institution now ei- 
ploys altogether a staff of 138 persons. So far as 
possible, voluntary assistants were admitted for a 

sriod not, as a rule, exceeding three months. 

hese were students and professionals anxious to 
perfect themselves in material-testing. There wer 
always far more applicants—-even from abroad— than 
free tables, although a fee of 151, was later on 
charged to non-German volunteers, until the de- 
velopment of the Technical High School at Char- 
lottenburg brought a relief to the testing station. 
The metallographical department of Professor FE. 
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Heyn, one of the most popular in this respect, does 
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not much benefit by the connection with the college, | either side, for left or right-hand torsion, the other 
unfortunately ; and it does not appear that there end of the beam resting on one of the Martens 


will be much opportunity for metallographical | 


practice in the new establishment. The paper- 
testing department continues to receive volunteers. 
The staff of the institution remains unchanged, 
and the chiefs of the departments are at present :— 
Director, Professor A. Martens; metal-testing, 
Professor Rudeloff ; building materials, Professor 
Gary ; paper-testing, Professor Herzberg ; metallo- 
graphy, Professor Heyn; chemistry, Professor 
Rothe ; vil-testing, Professor Holde. 

Of late years the expenditure and income of the 
institution have been kept fairly parallel. A grant 
of 133,0007. was made for the new buildings, which 
were begun in 1901. The removal commenced in 
1903. The building operations were carried out to 
the plans of Director Martens, architect Thiir, and 
engineers Westphal and Franz, under the super- 
intendence of Landbauinspektor M. Guth, and the 
new institution is described in full detail by 
Professor A. Martens and Mr. Guth, in a quarto 
volume of 380 pages, illustrated by quite as many 
text-figures and also plates, and published by Julius 
Springer, of Berlin. This volume forms a memorial 
publication ; it dwells upon the historical develop- 
ment of the institution and its future. 

The new buildings are situated within a few 
minutes of the railway station at Gross Lichter- 
felde, from which trains run every ten minutes to 
Berlin. The site covers more than 5 hectares 
(13 acres); 5225 square metres (56,300 square 
feet) are built upon, and the floor-space in the 
buildings amounts to 10,360 square metres. The 
chief buildings line three sides of a square, and 
are inter-connected ; the fourth side is partly 
closed by the boiler-house, the accumulator and 
furnace-houses, and sheds. The machinery hall 
and workshops divide the inner space into two 
halves. A very large area remains available outside 
the square built upon, for weather and fire tests and 
storage. The director and chief ofticials dwell on 
the premises, in houses which are separated from 
the official building by gardens. 

The main buildings vary from two to four 
storeys and basements. The outsides are plain 
and unpretentious. The roofs of the official build- 
ings, apart from the sheds, are flat, and are formed 
of wood and concrete, resting on iron beams. 
The floors are in concrete and cement, or in 
terrazzo, sometimes covered with linoleum, or in 
flagstone and clinkers ; some shops are paved with 
wood. The authors enter into the fullest parti- 
culars, giving everywhere tables of dimensions, 
specifying the firms which undertook the work, 
and stating the charges made for the work and 
the materials. This applies to windows, lift-cages, 
laboratory tables and the pipes on them, cup- 
boards, sinks, desks, water, steam, and heat 
supply, &e. 

‘The boiler-house contains three double boilers of 
70 square metres (750 square feet) heating surface, 
provided with Hering superheaters ; the fires are 
controlled by Ados apparatus ; the two 60-horse- 
power tandem engines (with Steinle governor), the 
Balke condenser cooling-towers, and the Schwade 
automatic steam pumps were supplied by the 
Maschinenfabrik Wilhelmshiitte, of Eulau. The 
Maschinenbau Gesellschaft Niirnberg has made 
arrangements for an hydraulic supply at 200 and 400 
atmospheres ; the pipes, of 16 and 26 millimetres 
(0.63 in. and 1 in.) diameter, were installed by R. 
Gradenwitz, of Berlin, and the pressure-gauges 
furnished by Schiiffer and Budenberg, of Magde- 
burg. Many of these parts were especially made to 
the designs of Professor Martens. The heavy 
machinery is placed on the ground floor. All the 
pipes are carried through the basements in con- 
duits 2 metres (6 ft. 7 in.) in width and 2.5 metres 
(sft. 3in.) in height ; distilled water is made on one 
of the top floors. We cannot enter into a descrip- 
tion of the testing-rooms and the machinery, but 
we will refer to some interesting features. 

lhe metal-testing department comprises two large 
halls, 39 metres and 35 metres (128 ft. and 115 ft.) 
in length, and 8 metres (26} ft.) in width. The 
cid 500-ton testing-machine of C. Hoppe has been 
retnounted ; its range for tension tests is 17 metres 
(0) ft.) ; for compression tests, 15 metres (49 ft.). 
(he Becker machine for torsion tests has been so 
remounted on an iron-concrete foundation, which 
extends outside the building, that pieces of any 
lcugth can be tested. The beam of the Martens 
balance can for this purpose be bolted to one of 
the iron girders, anchored in the foundation on 





box-pressure gauges for recording the pressure. 
A very extended use is made of these gauges in 
the institution. Their construction varies ; in this 
instance, the gauge consists of a strong box, 
225 millimetres (9 in.) in diameter, closed by a 
piston lid. The air having been pum out of 
the inner space, this space is filled with boiled 
water, while the pipe connection to the indi- 
cator is filled with mineral oil. The pressure acts 
on the upper knob of the piston, which is guided 
and centred by rings; packings of soft brass, 
annealed between sheets of iron, and of lead are 
applied. The position of the piston is marked by a 
pointer, combined with a lever; the piston has a 
play of 0.4 millimetre, and an addition of 2 kilo- 
grammes to a load of 10 tons is clearly indicated ; 
the load and release diagrams are in very satis- 
factory agreement. Such box-gauges are also to be 
used to measure the wind pressure on smoke-stacks. 
Experiments are still being continued to decide 
whether fine pipes of 1 square millimetre cross- 
section can be relied upon in transferring high- 
pressures to considerable distances. 

The box-gauges, which are manufactured by the 
Maschinenbau-Gesellschaft Niirnberg, are them- 
selves checked with the aid of control-weights for 
the standard bars, constructed by C. Hoppe, of 
Berlin, and remounted by Gebriider Gebauer. 
Two standards pass through a pile of ten discs 
of cast iron, each weighing 1000 kilogrammes, 
correct within 200 grammes. The standard bar 
is suspended by a ball-joint from the yoke of the 
standards, and as the pile of weights is lowered 
by the hydraulic ram, one ton after the other is 
attached to the bar with as little oscillation as 
possible. 

These ton discs will also be used with Amagat 
cylinders of hard steel, in order to produce pressures 
up to 5000 atmospheres by compression of oil. 
The cylinders are made of a very tough steel, and 
it is hoped that no packing will be required to keep 
them tight ; if necessary, goldbeaters skin will be 
used as packing, as in the new balance gauge made 
by Stiickrath, of Friedenau, Berlin. In the Amagat 
cylinder the pressure is transferred from the load to 
the piston by means of ball-bearings, and the piston 
itself is kept rotating about its vertical axis, as in 
the Amsler-Laffon machines. For many hydraulic 
tests the ordinary tubular mercury gauge will yet 
remain more convenient. When high pressures 
are wanted, several glass tubes have to be arranged 
in series. Professor Martens has, however, had 
gauge sets constructed in Mannesmann steel 
tubes on the following principle :—Each U tube 
has one narrow limb (internal diameter 1.5 milli- 
metre), and one wide limb (5 millimetres), and 
the connection is such that the wide limb ends 
above in one compartment of a steel valve chest, 
from the lower portion of which the narrow limb 
of the next U extends downwards. The whole 
system is partly filled with mercury. Water is 
then introduced, and finally the wide limb will 
remain filled with mercury, while the water will 
fill the narrow limb, and leave, on the valve 
being opened, the last tube under n times the 
pressure in each tube if there are n U tubes. 
With the above dimensions, pressure steps of ten 
atmospheres have been produced. 

Among the mirror apparatus in hydraulic testing 
we notice a new device constructed by the 
Maschinenbau Actien-Gesellschaft, vorm. Freund, 
of Charlottenburg, for testing the internal pressure 
in gas-cylinders, and determining the elastic and 
permanent changesin them. The large Pohimeyer- 
Werder and Martens testing machines have been 
fitted with new interchangeable fixing and clamping 
devices; large jaws hold a pan, through whose 
centre the rod is passed, being retained by spherical 
washers and wedges. The Martens mirror appa- 
ratus have also been improved, and deserve a 
detailed description. The edge of the knife to 
which the mirror is attached rests on the specimen 
with two points, or, in the case of round bars, only 
with one point, and the spring is also supported at 
one or two points only. No marks need to be 
scratched into the specimen. Metals can be tested 
at high and low temperatures, down to — 190 deg. 
Cent. ; the hot tests are made in electric furnaces 
with platinum foil resistance, the temperatures 
being determined with the aid of Le Chatelier 
thermo-junctions. 

The hydraulic pipe-testing machine (Martens), for 
pipe-lengths of 4 metres (14 ft.), and diameters of 


1400 millimetres (55in.), has been built by A. Borsig, 
of Tegel. In the long-duration tests of copper 
pipes on the Rudeloff plan, a pipe-length is rested 
on two bearings, and turned about its longitudinal 
axis while hot oil passes through the pipe, and 
while both ends are loaded outside the bearings. 
The devices for hammer-blow tests of castings are 
also due to Professor Rudeloff, and are of great 
value. Crushing tests of ceilings, stairways, &c., 
are carried out in the yard with the aid of 
hydraulic rams, suspended from the top of the 
framing. 

The department for building materials is well 
equipped with machines of the Amsler-Laffon, 
Bauschinger, Gary-Lindner, Martens, Michaelis- 
Friihling, Meyer, Seeger, and other types. The re- 
frigerating plant (sulphur dioxide machines) has been 
supplied by A. Borsig, the steam drying — by 
A. Lentz, of Berlin, diamond dust saws by Heinrich 
and Séhne, of Hanau, a diamond tooth saw by 
Sentker, of Berlin. Vault and fire tests are con- 
ducted in the yards. Some of the heavier machinery 
is due to the Maschinenbau Actien-Gesellschaft 
Niirnberg. Cement and concrete receive, of course, 
particular attention. 

In the paper - testing department are some 
Wendler and Schopper machines which have been 
modified in the institution. In one of the Schopper 
folding machines the paper is slightly stretched, 
then twisted through 90 deg., passed through a 
slit, and, guided by rolls, bent to and fro until the 
fibre gives way; this apparatus answers very 
well. The durability of paper under exposure to 
light is tested with the aid of Regina electric arc 
lamps. The filtering speed is ascertained by a 
Herzberg apparatus. The microscopes were ob- 
tained from the firm of Zeiss, in Jena. 

The same firm has also supplied the optical 
apparatus of the Martens-Heyn type for the metallo- 
graphical department, which further possesses a 
microscope for mineralogical and petrographical work 
from Fuess, of Steglitz. Furnaces and crucibles 
have been supplied by Hammelrath, Heraeus, 
Roessler, Schober, and others. In making re- 
calescence tests, Professor Heyn fixes two pieces of 
the metal, 6b b,, and two pieces of china, cc,, each 
16 millimetres (0.63 in.) in length, within a furnace 
tube, 800 millimetres (31.5 in.) in length and 
20 millimetres (0.8 in.) in diameter, in the order 
bb, cc,; thermo-junctions are inserted between b 
and },, and between c and ¢, As a rule, the 
furnace is heated to 1100 deg. Cent., and then 
allowed to cool. The work of this department will 
be considerably extended, with the assistance of 
the chemical department, which was united with 
the Mechanisch-Technische Versuchsanstalt only 
two years ago. 

There is, finally, the oil-testing department ; 
some work on lubricants is done in the metal 
department. 

It is noteworthy that the authors of the descrip- 
tive memoir from which we have quoted accentuate, 
in conclusion, the pursuit of scientific research, 
though their institution is essentially to serve 
technical interests. Steps are to be taken in order 
to render the German and foreign literature on 
testing and on the strength of materials more acces- 
sible to the professions and general public. This 
is certainly a praiseworthy object. A large amount 
of work is done in various institutions and private 
establishments all over the world, and published, 
if at all, in some periodical—not rarely a college 
magazine—which attracts little attention at the 
time, and can hardly be obtained afterwards. 

We need not say that this description of the new 
Materialpriifungsamt has been prepared with all 
care, and that the publisher, Mr. J. Springer, has 
done his part well. The first 80 pages are adorned 
with vignettes taken from the various departments. 
These are, however, the only ornamental and not 
strictly grouped features of a volume which in every 
other respect is severely technical and methodical. 
Ample references explain the construction of appa- 
ratus, which were described on former occasions, 
and the experience gained with them. 








ALEXANDRIA TRAMWAYS.—The Alexandria Tramways 
Company realised a profit Jast year of 42,427/., of which 
26,211/. was derived from the Alexandria network 
properly so-called. After certain charges had been pro- 
vided for, a balance of 23,560/. remained available for 
dividend. Out of this amount it was decided to distri- 
bute a dividend at the rate of 6} per cent. per annum 





upon the preference shares. The undertaking is a Belgian 
one. 
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SCHERZER ROLLING-LIFT BRIDGE OVER THE RIVER SWALE. 
CONSTRUCTED FROM THE DESIGNS OF SIR BENJAMIN BAKER,{K.C.B., LONDON, BY SIR WILLIAM ARROL AND CO., LTD., GLASGOW. 
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, > > ante), we now propose to describe the work con- | on the ends of levers of the steel-yard type. From 
THE SCHERZER ROLLING-LIF T nected with rebuildin the original double bascule | these levers chains passed over ae were Dedbad to 
BRIDGE OVER THE SWALE. opening span of the King Ferry Bridge, with the | the segments carrying the racks into which the main 

We conclude this week our series of illustrations single leaf opening span on the Scherzer system. pinions engaged, the bascules being mounted on 
of the new Scherzer Rolling-Lift Bridge over the The original bascules, built about 1862, were a cast-iron shaft in bearings on the top of the pier, 
Swale, and, consistent with our promise in previous operated by manual power, the gearing being placed | with abutting pieces between the top of the pier and 
issues, when we published the first instalments of in each of the two hollow brick piers, the leaves the heel of the bascule. Neither the brickwork for 
drawings (see pages 604, 605, 608, 720, and 721 being balanced by weights inside the piers, acting | these piers on each side of the opening span. nor 
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Fig.68. 








SECTION A.A. 
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THE SCHERZER ROLLING-LIFT BRIDGE MECHANISM. 


CONSTRUCTED FROM THE DESIGNS OF SIR BENJAMIN BAKER, K.C.B., 
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that for those of the adjacent span, was founded. in 
the bed of the channel, but each rested upon a 
group of cast-iron piles driven into the clay bed, 
and standing about 3 ft. 6 in. above low-water 
level (Figs. 1 and 3, on page 604 ante). 

On account of the movement of the piers which 
took place, it was deemed prudent to discontinue 
opening the bridge, and the bascules were connected 
and riveted together. This being in contradiction 
to the Act upon which the bridge was built, the rail- 
way company proposed a new opening bridge in the 
vicinity, with every modern improvement ; but, fail- 
ing to obtain powers, had to fall back upon the 
original construction Act, and so were hampered 
with the difficulties of the original conditions, and 
were obliged, during any reconstruction work, to 
provide the same accommodation for traffic, over or 
under, as had been given hitherto. 

Under these circumstances the board of directors 
determined to render the fixed portion of the 
bridge equal to present-day requirements of traffic, 
and consulted their chief engineer, Mr. P. C. 
Tempest, in respect of this strengthening, and 
also Sir Benjamin Baker, K.C.B., especially in 
regard to the opening span. The result was 
that the Scherzer Rolling-Lift Bridge Company, of 
Chicago, were requested to submit for Sir Ben- 
jamin Baker’s approval an opening leaf on their 
system which would fulfil the conditions mentioned 
in our notice of November 11 last, and which 
could be built upon the proposed new piers already 
designed for the site, the details of which were 
illustrated in our issue of May 12 last (Figs. 4 to 19, 
on pages 605 and 608, and Figs. 20 to 26, on our 
first two-page plate published on that date). 

On receipt of the plans, which included operating 
the opening leaf by electric power, the work of re- 
construction of the opening span was placed with 
the firm of Sir William Arrol and Co., Limited, to 
carry it out complete in all respects, including 
electrical equipment, toll-houses, gates, signals, &c: 

The small views (Figs. 1 to 3, page 604 ante) show 
the general features of the structure and location of 
parts ; and it will be noted that, with the exception 
of part of the passing loads, the whole of the re- 
mainder of the weight of the opening leaf is sup- 
ported on the new piers, which are founded with 
enlarged bases on hard clay. The old piers, of 
which the greater part of the brickwork has been 
removed, now only support their own weight. 

Access to engine-room cabin, &c. (Figs. 1 to 3, 
on page 604 ante, and Figs. 85 to 87, annexed), 
is obtained through the toll-house by circular stairs 
to the operator’s cabin, and thence by stairs and 
gangways to other parts. So long as the water 
traffic only requires the bridge to be opened 
occasionally, it is so arranged that one man only 
need be on duty to attend to tolls and the bridge- 
opening. 

The main girders (Figs. 35 to 59, on pages 720 
and 721 ante) and other structural work of the 
ops leaf will be found illustrated in our issue 
of June 2. They are constructed of mild steel, and 
consist of two outside main girders and one centre 
girder, with cross-girders, rail-trough girders, and 
tloor beams (see two-page plate of June 2), the cen- 
tral girder acting as an independent girder when 
the bridge is closed; but the outside girders act 
entirely as cantilevers when the bridge is being 
opened, and partly so when closed. The position 
of the counterweight and the cross-bracing in this 
particular form of the Scherzer system did not 
interfere with the continuance of the traffic over 
the bridge during renewal ; and for this object the 
opening girders were designed with a rolling seg- 
ment of large radius. These segments (Fig. 47, two- 
page plate, of June 2) roll upon the track girders 
(Fig. 61, two-page plate herewith), which are sup- 
ported by the side-trusses (Figs. 27 to 32). The 
projecting teeth of the track-girder, as will be seen 
in Fig. 47, two-page plate, June 2, enter correspond- 
ing recesses in the segment plate, and thus prevent 
any sliding action. The floor of roadway and rail- 
way is plated (Figs. 51 to 53, on page 720 ante), and 
the higher part of the main girders braced together 
(Figs. 2 and 52, on pages 604 and 720 ante respec- 
tively), so that in whatever position the leaf may 
be, it is firmly held to form. The roadway is hard- 
wood timber, with wooden close-planked parapet 
on the main-girder side (Fig. 38, on our second 
two-page plate published with our issue of June 2). 
The rails are laid in chairs carrying guard-rails, 
and rest upon longitudinal timbers in troughs ; 
and though not shown in Fig. 33, on our second 
two-page plate, there are angle-bar hand-rails 
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attached to the main girders on the railway side. 
The kentledge (Figs. 40, 42, and 44) consists — 
of cast iron and partly of lead in brick - shaped 
pieces ; this arrangement was adopted so that the 
pieces could readily be disposed to secure a balance, 
the kentledge being so placed that when the leaf is 
nearly full open there is no preponderance either 
way ; but when closed there is a slight downward 
pressure on the bearings to prevent chattering from 
passing trains. 

The centering of the end of the leaf is secured 
by the form of seating-plate under the end of the 
centre girder (Fig. 53, on page 720 ante). To ensure 
that the rails on the leaf are in alignment with 
those on the longitudinal timbers of the approach 
before the leaf is fully down, and before the 
underside of the rails are level with the fixed rails, 
wing guides riveted to the end of the leaf (Figs. 
45 and 53, on page 720 ante) slide down as the leaf 
closes alongside vertical rubbing-plates fixed at the 
ends of the timbers (Fig. 2, on page 604 ante) sup- 
porting the rail seating chairs, which chairs also 
contain the end rails of the approach ; this elimi- 
nates any lateral variation or warping of the 
approach rails. To provide for changes of tem- 
perature, due to the approach spans being con- 
tinuous, and a movement of more than 1 in. 
taking place at this point, sliding running-pieces, 
guided by the chairs at the ends of the leaf, and 
operated from the cabin, are slid in between the 
rail and the outside jaw of the chairs on the piers 
at such a level that the wheel tyres will ride over 
the gap in the rail, the tread of the tyre bearing on 
the running-piece. 

In addition to the two gates across the roadway 
(Fig. 2, page 604 ante) there is also a light gate 
over the railway near the opening span on the 
Sittingbourne approach. These gates can all be 
operated from the cabin, but provision is made 
that they can be opened and hand locked. Before 
any operation for opening the span, they have to 
be locked in the shut position by the cabin. All 
operations in the cabin in regard to signals, gates, 
or operating the opening leaf are interlocked, 
and can only follow in proper sequence ; and de- 
tectors on W, R. Sykes’s system are being fitted to 
all important parts. The whole of the signals and 
interlocking gear have been constructed and erected 
for Messrs. Sir W. Arrol and Co. by Messrs. W. R. 
Sykes’ Interlocking Signal Company ; the opera- 
tions of opening and closing the bridge, with the 
interlocking arrangements, will be described in a 
future number. 

In the cabin (Figs. 1 to 3, on page 604 ante, and 
Figs. 85 and 86, on page 763) are also placed the 
switchboard, electric power controller, and an indi- 
cator showing the movement of the leaf, and attached 
to this is an automatic circuit-breaker, with instan- 
taneous magnetic brake action in case of over-wind- 
ing, and beyond this there is a positive stop on the 
girder-work of the structure. 

The power-house (Figs. 1 and 2, on page 604 
ante, and Figs. 85 and 86, on page 763) contains a 
Hornsby-Ackroyd oil-engine, dynamo, switchboard, 
&c., and in the cell-room, on timber supports, elec- 
tric storage cells of the Tudor type. 

In the motor-house, placed between the power- 
house and cell-room, are two 12-brake-horse-power 
motors, geared into one driving shaft, so that they 
may work singly or in conjunction, a magnetic 
break (Fig. 84, on page 762), and an emergency 
hand gear (Figs. 79 and 80, two-page plate here- 
with) ; outside the moter-house are placed the main 
driving spur-wheels and the main pinions which 
engage into the racks attached to the underside of 
the operating struts (Figs. 81 and 82, on page 762); 
these struts are prevented from any rising off the 
pinions by guards, and are connected to the leaf by 
pins at the centre of rotation of the rolling segment 
(Fig. 82), and during their longitudinal travel raise 
or lower the leaf. 

After the final trials have been made, we hope 
to give the full results, wich some further parti- 
culars regarding the electric installation which 
has been supplied by Messrs. Walter Dixon and 
Co., of Glasgow, to Messrs. Sir W. Arrol and Co.’s 
order. 

The first operation, when commencing recon- 
struction of the opening span, was the removal of 
the cast-iron open-work towers and the brickwork 
of the piers to the level of the roadway, and building 
the overhead stage to form a working platform and 
support for a steam derrick (Figs. 89 to 93, on 
page 766). This stage was partly supported by the 
old centre main girders and partly by two temporary 


plate girders resting on the top of the brick pier and 
outside the old work (Fig. 93, on page 766). 

From this stage the derrick, in its first position, 
could command all four piers that had to be 
founded, and was first employed for driving the 
piles for the protecting fenders or dolphins ; in the 
meantime the brickwork at the ends of the main 
pier was being cut down, and the cast-iron piles below 
withdrawn ready for the new steel caissons; the 
lower lengths of these were riveted upon supports 
between the temporary dolphins and the brick piers, 
and after having had the lower parts filled with 
concrete, were connected by slings to hydraulic 
jacks resting on a timber framing and lowered to 
the bed of the channel. After the air-shaft was 
completed and the concrete filled in as required, 
the air-locks were fixed to the air-shaft ; these locks 
were fitted with sliding horizontal doors for the 
skips, and separate locks below at the side, with 
swing-doorsfor the men. The whole of the excava- 
tion was carried out under air-pressure, and after 
the caissons were sunk to the depth shown, they 
were afterwards under-pinned, and the concrete 
bases filled in, the material upon which all four 
caissons were founded being hard clay. Consider- 
able care was requisite in carrying out the under- 
pinning, but it was finished with perfect success. 
Afterwards the cylinders were concreted up, the 
grillages on top were fixed, and the timber fenders 
and the top of the caissons finished off. 


fication, without, however, providing for systematic 
educational courses. Then the Worshipful Company 
of Spectacle-Makers had become alive to the fact 
that the optical industry was not all restricted to 
spectacles ; but their resources were too limited tu 
do much, and their support of the Northampton 
Institute, which was opened in 1896, though not 
ready for full occupation till the winter of 1897-98, 
had soon been a 6 ne again. At this Institute, 
Dr. Drysdale and Mr. L. Laurence had lectured 
on optics, and the separate optical department, 
under Mr. Chalmers, had been created in 1903.4. 
Meanwhile Dr. 8. P. Thompson had successfully 
agitated in his lectures at the Scciety of Arts and 
by other means, and Mr. Conrad Beck and a 
strong deputation had, on December, 1902, waited 
upon the Technical Education Board, pointing out 
that the optical trade of England was not at 
all so small a matter as seemed to be believed, 
and that the optical education in this country 
was extremely bad, owing to the want of proper 
teaching and of text-books, so that the student 
had to go to Germany. The value of scientific 
instruments imported into England, Mr. Beck 
had shown, amounted in 1897 to 99,000l., and 
in 1901 to 710,0001., while the exports of English 
instruments had remained stationary at about 
500,0001. Unfortunately, by the time that the 
Technical Board of Education was convinced of 
the importance of the claims of optics, it had been 





Previous to cutting away the upper part of the) 
brick pier work, which hitherto had supported the! 
girders, the approach girders at the Qucenborough | 
end were rigidly attached to the ends of the| 
bascule girders by j-in. thick side plates the full | 
depth of the girders, and attached to angle-bars, | 
top and bottom ; by this means they were formed | 
into continuous girders, so that the bearings might 
be changed in position without affecting their | 
supporting capacity, and a floor of rolled joists was | 
let into and between the walls of the main pier, 
upon which was built a timber pier to assist in | 
supporting the main girders when the brickwork | 
walls were cut away. 

The lintel girders (Figs. 20 to 26, on two-page 
plate, May 12) were then erected, one quarter at 
a time, and as the brickwork was cut away, these 
girders were slid forward into place, then wedged 
and packed up, to assist in supporting the girders 
above, which not only carried their usual load, 
but also at this period the stage, with derrick, &c., 
above. After the whole of the brickwoik had 
been removed and the lintel girders put in place, 
they were adjusted, and the central joints riveted, 
and they then took their bearing on the grillages 
clear of the brickwork of the old piers, and sup- 
ported all the load above them. 

Afterwards the side trusses (Figs. 28 to 32, on 
our first two-page plate, and Fig. 61, on two-page 
plate herewith), and track-girders were erected, and 
the cross-girders (Figs. 69 to 78) of the machinery 
platform fixed, and the rolling segments placed on 
the track-girders ; these were gradually rolled back 
as the work was added, and the balance-weight in- 
creased until the whole leaf was erected on them 
in an upright pcsition by the derrick, in its second 
position (Fig. 93, on page 766), as shown in course 
of erection by photographic view (Fig. 94). This 
was continued until completion, and the derrick 
and stage removed, so that when the leaf was first 
lowered, on November 11 last, there only remained 
the railway chairs and rails to fix before the bridge 
was ready for railway traffic; the roadway being 
ready for traffic as soon as lowered into place. 








THE OPTICAL CONVENTION. 


(Continued from page 735.) 
In resuming our account of the recent Conven- | 
tion, we shall first bring to a conclusion our notices 
of the papers read and the discussions upon them, 
and in doing this it will be convenient to group the | 
papers according to their subjects, and irrespective 
of the order in which they were read. 





Tae Present Position oF Epucation IN Optics, 

This communication by Dr. R. Mullineux 
Walmsley, F.R.S.E., Principal of the Northamp- 
ton Institute, is a strong plea in favour of a British | 
Institute of Technical Optics; and this plea was 
heartily endorsed by the members of the Conven- 
tion. The first real attempt to improve the scien- 


tific position of the optician, Dr. Walmsley said, 
had been made by the British Optical Association, 








which founded a scheme of examination and classi- 


swept away by the Education Act of 1902, and the 
Educational Committee of the London County 
Council was so overwhelmed with an enormous 
mass of details that all the good schemes had again 
been shelved. The British Institute of Technical 
Optics was to teach, not for the purpose of exami- 
nation, but to give the young optician opportunity 
for theoretical and practical study. There would 
be a dearth of good teachers at first, which the 
Northampton Institute would help to meet. Dr. 
Walmsley explained what was accomplished at this 
Institute at present, and what it should do. 

Dr. S. P. Thompson, first culled upon by Lord 
Blythswood, who was in the chair, warmly sup- 
ported Dr. Walmsley’s scheme. What had been 
done for electricity should be done for optics ; and 
as we, fortunately, did not want so many optical 
schools as electrical colleges, it could be done. He 
had given up his lectures on optics at Finsbury 
College when the Northampton Institute had 
stepped in ; one thoroughly well-equipped central 
optical institute would suffice for the present. As 
examiner to the Spectacle-Makers’ Company he had 
experienced sad examples of the results of cramming 
under the Science and Art Department. Candi- 
dates would rattle off the definition of refractive 
index : ratio of two sines, without having any notion 
of what a sine was. Mr. Conrad Beck underlined 
some of Dr. Walmsley’s remarks, and drew atten- 
tion to the fact that optical catalogues in Germany 
were written by scientific experts ; the finger should 
sometimes be pointed at the English professor. Mr. 
Chalmers put in a good word for the empirical 
methods ; there was often sound reasoning at the 
bottom of those rules, and it was the scientist's 
task to work them out. 

A resolution, moved by Mr. Conrad Beck, 
strongly to urge the cause of optical education on 
the London County Council, was adopted by the 
plenary meeting. 


PossisLE Directions oF ProGReEss IN Optical 


GLASSES. 


This paper, by Mr. Walter Rosenhain, B.A., 
B.C.E., was undoubtedly one of the most important 
communications brought before the Convention. 
We should not rest content, Mr. Rosenhain said, 
with the epoch-making work of Abbe and Schott. 
We had made lenses of fused silica, rendered glasses 
particularly transparent to ultra-violet light, put 
fluorite into microscope objectives, and had not by 
any means exhausted the possibilities of progress. 
The range of constants in our optical glasses was 
narrow—the refractive index lying between 1.46 
and 1.9. Inthe extreme members of the series, 
high refraction was combined with low dispersion, 
so that the limits seemed tv have a physical, and 
not merely an accidental basis. A fused glass was 
a homogeneous solution of chemical compounds. 
In solidifying, the solution might behave in 
two ways. Solidification either began at some 
definite temperature, depending only upon the com- 
position and the absolute pressure, when an aggre- 
gate of crystals was formed ; or the liquid became 
more and more viscous with continued cooling, and 
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crystallisation might permanently be prevented. 
Any fluid might probably undergo both these changes 
according to Tammann (Kristallisation und Schmel- 
-en), Who found that, out of 153 substances, 59 
could be obtained in the vitreous state, and only 22 
not seriously be undercooled ; while, on the other 
hand, every known vitreous substance, except boric 
anhydride, could be caused to crystallise. 

Glasses, then, were simply greatly under-cooled 
liquids cooled at a sufficiently rapid rate to prevent 
crystallisation during the critical temperature range ; 
for, as a rule, only certain critical temperatures 
were of consequence in this respect. In some 
glasses, which were distinguished by extreme con- 
stants, the tendency to crystallisation was great. 
This tendency might be overcome by raising the 
absolute pressure, together with which the melting- 
point rose; the pressure required would, however, 
be enormous. 

All extreme glasses were further chemically very 
active, both in the fused and in the solid conditions. 
Mr. Rosenhain would say that the glass attacks the 
air, not that the air tarnishes the glass. This 
chemical activity made some otherwise very desir- 
able glasses useless ; the extreme glasses were, how- 
ever, in the fused state, inclined to dissolve sub- 
stances which rendered them more normal. On 
Drude’s electromagnetic theory of refraction and 
dispersion, the optical constants of a glass were de- 
pendent upon the position of absorption bands in 
the ultra-violet or the infra-red, and it was possible 
that the abnormal constants could only exist in 
combination with a stability derived from a crystal- 
line arrangement. 

Mr. Rosenhain is hence inclined to conclude that 
the range of optical glasses cannot much be ex- 
tended on the lines so far pursued. We must 
acknowledge the limitations, and instead of pre- 
venting crystallisation, aim at producing suitable 
crystals. Natural crystalline minerals were optically 
more abnormal than the vitreous modification. 
Again, crystals obtained by slow cooling differed 
optically from the glass from which they were pro- 
duced. A simple devitrification did not, there- 
fore, appear promising to him, and he had hence 
given up such experiments. His materials for 
crystals would have to be transparent, and—though 
not necessarily—colourless ; on account of trans- 
parency, crystalline aggregates would, as a rule, 
have to be excluded. Double refraction was also 
to be avoided ; hence we were limited to crystals of 
the regular system. Unfortunately, the optical 
properties of the natural regular crystals were little 
known, and Mr. Rosenhain’s table of suitable 
natural minerals comprised only a dozen minerals : 
opal, spinels —namely, spinel itself (magnesia 
aluminate), hercynite (iron aluminate), gahnite 
(zinc aluminate), chromite (iron chromate), fluorite, 
garnets (compound silicates), leucite, sodalite, hauyn, 
zeolite, and perowskite. All these latter minerals 
are compound silicates, the sodalite contains also 
sodium chloride. The refractive indices of these 
minerals ranged from 1.45 up to 2.38, The table 
might be extended, of course, and it was probable 
that by substitution of magnesium, for instance, in 
the place of calcium in fluorite, special objects 
might be realised, just as we prepared alloys for 
special purposes. But few minerals had been 
produced artificially. 

We all knew that gradual slow crystallisation 
gave big crystals. Tammann had also studied this 
point. A certain number of centres of crystallisa- 
tion formed, which with efficient under-cooling re- 
mained invisible for a time ; but if the temperature 
were raised so as to remain just below the freezing- 
point, the rate of crystallisation could be accele- 
rated. The matrices from which the crystals 
formed might be solid in some cases, and, as was 
already mentioned, extremely slow cooling was 
required only during easily -ascertained critical 
ranges, and not through the whole period. The 
whole problem then depended upon a very careful 
temperature regulation during the cooling process. 
There was another possibility. Crystals might 
also be condensed from the gaseous state, or pro- 
duced from solutions in water and other solvents, 
ov by the gradual reaction between dissolved sub- 
stances. Mr. Rosenhain concluded by emphasis- 
ing that such work could not profitably be carried 
out hy any private firm. 

Mr. Horace Beck, in opening the discussion, 
testified to the astonishing results already achieved 
by Mr. Rosenhain. Dr. 8. P. Thompson said that 


_ would not exclude doubly refractive crystals ; 
1¢ 


calespar ; very few regular minerals were free from 
double refraction, and if we could make diamonds of 
reasonable size, all the better for optics ; why waste 
precious stones for jewellery? As regards solutions, 
it was noteworthy that different solvents (alcohol, 
water) and traces of other substances in the 
solvent often changed the crystalline form. Mr. 
Chalmers remarked that theoretical considera- 
tions had convinced him that real achromatism was 
impossible unless we used minerals so far not 
applied. Mr. Rosenhain stated, in his reply, that 
he had prepared two new glasses which gave perfect 
achromatism. The temperature regulation was not 
so difficult as some of the speakers imagined, though, 
of course, the latent heat of crystallisation would 
cause local disturbance. 


Metuops or Lens-TEstina. 


Mr. T. H. Blakesley, M.A.,C.E., contributed two 

pers. In the first, ‘‘On Certain Methods of Lens 

easurement and Testing, together with some 
Recommendations as to Nomenclature and De- 
scription,” he brought before the Convention a very 
simple instrument, essentially a collimator, consist 
ing of a scale of very few divisions in the principal 
focus of an achromatic lens. The instrument, 
which he showed and had been using for some 
time, was so small that it fitted a microscope stage. 
The principles of the instrument, he stated, were the 
following :—(1) If light passes through two lenses of 
focal lengths, f, and f,, and if the distance between 
the second principal focus of the first lens and the 
first principal focus of the second lens is k, 
measured positively along the axis in the direction 
in which the light is travelling, then the resulting 


focal length of the combination is F =* i *, (2) The 


first principal focus of the combination is found by 
moving from the first principal focus of the first 
lens a distance f\?/k in a direction opposed to 
the direction of the light. This movement Mr. 
Blakesley refers to as the travel of the first prin- 
cipal focus arising from the addition to the system 
of the second lens. (3) A similar motion /,/k takes 
place in the second principal focus; but in this case 
the motion, if positive, is down the stream of light. 
(4) If an object is in the first principal focus of a 
lens, whose focal length is f,, and a second lens, 
whose focal length is f,, is applied to the issuing 
light at any distance from the first lens, the magni- 
fication of the resulting image is constant, and its 
value is (- f,/f,). It will be noticed that k does 
not enter into this magnification. Mr. Blakesley 
considers magnification negative if the image is 
inverted, and he stated that, in applying these 
principles, a thin concave lens is regarded as having 
a positive, anda thin convex lens a negative, focal 
length. 

The divisions in Mr. Blakesley’s little colli- 
mator, which is made by Mr. J. H. Steward, con- 
sist of three parallel lines separated by distances 
in the ratio 1:2.:3; the division, he stated, was 
extremely accurate. The collimator is placed 
through a hole in the stage on which it rests 
by means of a collar near the lens; when an- 
other lens is placed between the collimator and 
the microscope, an image of the object will be 
formed on the second principal focus of the 
second lens, whose size relatively to the object 
will be (—/./f,): 1, and the observation consists 
in counting the number of divisions. Mr. Blakesley 
explained how the instrument is standardised 
and used for determining focal lengths and radii of 
curvature. In the latter case the lens (or com- 
bination) is put ona plane plate, and a drop of water 
is placed between the two. Refractive indices of 
liquids may also be determined, and Mr. Blakesley 
further showed how aberrations could be deter- 
mined. Measure off the distance for magnifications 
0, 1, 2,3. . . on the optical axis; do the same on 
oblique rays ; draw ordinates through the points 
0,1... on the axis; these perpendiculars will 
not pass through the corresponding points on the 
oblique rays, and the deviation, measured along the 
oblique ray, will be the aberration. 

The paper was very well received, and commented 
upon by Mr. Horace Beck, Mr. Selby, Dr. Drys- 
dale, Dr. S. P. Thompson, and Mr. Chalmers. 
Mr. Selby particularly recommended Mr. Blakesley’s 
treatise on ‘‘Geometrical Optics,” on account of 
the easiness of the calculations based upon the 
shift of the image. Mr. Beck described his 
spherometer method. Dr. Walmsley, who occupied 





would, indeed, be delighted to have artificial ! 





the chair, wished to settle the question, Which 
curvatures were to be considered as positive’? Dr. 


Thompson said that his light always travelled from 
left to right, as in geometry, and as we read from 
left to right, and, like Dr. Drysdale, he regarded 
the direction of a convergent beam as positive ; 
that was the only way to avoid confusion. Dr. 
Drysdale doubted whether Mr. Blakesley’s aberra- 
tions would all be the same for a pencil of rays, but 
Mr. Blakesley reassured him on this point. 


Tue Constant Deviation SPECTROSCOPE. 


In his other paper, Mr. Blakesley dealt with the 
constant deviation spectroscope, which, as made by 
Messrs. Hilger, was distinguished by great purity 
of the spectrum and extreme simplicity in use. Mr. 
Blakesley showed which angles might be used for 
these triangular prisms, and how truncations could 
be resorted to. He also explained how trains 
of constant deviation prisms should be arranged, 
and how by superimposing several small triangular 
prisms, so as to form one large triangular prism, 
colours could be mixed. There was no discussion, 
the Earl of Rosse, in the chair, asking members 
wishing to comment upon the paper to communicate 
their remarks in writing. 


MEASUREMENT OF ReFRactTive INDEX. 


Mr. Chalmers, the author of this paper, stated 
that it was difficult to find out the actual refrac- 
tive index of a glass when in lens form. With the 
method which he had worked out with Mr. Ryland, 
and which he briefly described, he could be 
certain of at least three decimals. The ordinary 
method depended upon the determination of the 
focal length F= (4 —1) (R,—R,), where » was the 
index to be measured, and R, and R, were the 
radii of curvature ; but the F could not be measured 
within ;g9, and the radii of curvature were also a 
little doubtful. He immersed the lens in liquids, 
and determined the difference in the focal power 
observed in different liquids, the formula being 
F=(u— py) (R,—R,). So far he had used clove oil 
and cedar oil, but there were other more suitab'e 
media. The method was also convenient for ob- 
serving dispersions, and by watching the spectrum 
of minimum deviation on a mirror, rapid measure- 
ments of less accuracy could also be taken. Mr. 
Horace Beck thought the method very useful. It 
might happen, with the greatest care, that a wrong 
lens was put in an instrument, and the mistake 
would not at once be detected. Tests had been 
made by adulterating oils and ethers, so as to obtain 
media of slightly differing refractive power; but 
that was not reliable. Mr. Rosenhain had his 
doubts whether the high-temperature coefficients of 
oils would not disturb such measurements ; in sort- 
ing lenses, the specific gravity test: was convenient. 


THe Micuetson INTERFEROMETER, 

Mr. H. Stansfield, B.Se., of the Victoria Uni- 
versity, demonstrated that the Michelson interfer- 
ence apparatus, an extremely delicate, but also 
in the ordinary way a very expensive instrument, 
can be made with very simple means. In the 
Michelson interferometer, parallel rays fall upon a 
half-silvered mirror, under an angle of 45 deg. One 
beam of rays is reflected, falls upon a heavily silvered 
end mirror, and is sent back ; another beam passes 
through the glass to another end mirror, is sent 
back, and falling upon the back of the half-silvered 
mirror, joins the first beam from the first end 
mirror; the two united beams interfere with 
one another because the path lengths will not be 
equal. In order to make the arrangement quite 
symmetrical, a second mirror or glass plate is put 
in the path of the second beam, behind the first 
half-silvered mirror. Mr. Stansfield had made his 
interferometer himself. The whole rests on an 
iron plate. The mirrors are mounted on brass 
carriages which slide, and are held back securely by 
little straps of rubber ; the six points of contact were 
perfect. The interference rings, projected on a 
screen, shifted visibly when the iron base was heated 
by a match, or when a match or a candle was held 
in one of the two separate beams; the match was 
itself visible on the screen, of course, but the shift- 
ing of the rings was quite distinct. In this case 
the interference is accentuated because light travels 
faster through hot than through cold air. When a 


| spoon containing some ether was held over one of 
t 


ie beams, the descending heavy vapour also dis- 
turbed the interference rings. The silvering of the 
mirrors was done after Wadsworth’s method. Mr. 
Stansfield indicated how these interferometers could 
be used in expansion tests and other investigations. 








Dr. Glazebrook, Dr. 8. P. Thompson, and Mr. 
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T. Thorp congratulated the author, and Mr. 4 
Rayner, of the National Physical Laboratory, 
sketched out another very simple kind of mounting, 
with three or five points of contact, which he had 
found convenient. 


Fig.d2. 
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INTERFERENCE APPARATUS FOR THE CALIBRATION 

or EXTENSOMETERS. 

This paper, by Mr. J. Morrow, M.Sc., of 
Bristol, and Professor E. L. Watkin, M.A., of 
S .uthampton, was read by Professor Watkin. In ie 
their investigation of the elasticity of metals, Pro- RO GETS ENR | RET Leh I ain Dai ibe 
fessor Watkin stated they had found difficulty in Se 
determining the constants of the delicate extenso- 
meters, since any mechanical device with which 
the extensometers could be compared would be 
liable to defects of the same kind and order of 
magnitude as those which it was desired to detect. 
The interference apparatus which was now used 
for calibration answered, however, all require- 
ments. The apparatus consists essentially of a rigid : i es eS ee sl ee ee eeT 
square cast-iron frame mounted vertically ; two steel 
tubes, which we may denote by A and B, are fixed in 
this frame in the same perpendicular, the tube A 
being screwed into the top bar of the frame, the 
tube B being attached to a gun-metal sleeve sliding 
in guides; B can be raised by means of a fine- . 3 ’ 
threaded screw actuated by a lever underneath the : rg 





frame. The extensometer to be tested is attached 4 ? ‘y h, ~ 

b , f its gauge-screws to A and B as to an Pe “| iS) 
y means of its gauge-scre i : 

ordinary test-piece, and the displacement to be a i | 


measured is the displacement of B relatively to A. 
The tubes A and B almost touch one another; but 
between them is the imterference apparatus, consist- 


Fig. 3. 
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ing of a thin flat glass attached to the lower end of i 
tube A, anda mirror of black glass and small curva- / oes 
ture fixed to the upper end of B. The arrangement + 4 8y 
is such that sodium light passing through a perfora- sz 
tion in A produces interference rings which are dis- _. 
placed by any lateral shift, but not by any vertical #25 
pressure transmitted through the lever to B. Pro- oe 
fessor Watkin gave particulars showing that a dis- 8s 
placement of 10— 6 centimetre could just be detected . 
with this apparatus. The authors are at present 
investigating cast iron whose elastic properties they 
ure not surprised to find decidedly irregular ; their | 
observations on the recovery of cast iron from the 
effect of strain are very interesting. 
‘oF, i 
Tue Present Position or PHorometric pute ; | j cane 
MEASUREMENTS. s| © @ | 1 | 1 /% | 
Mr. A. C. Jolley, of the Northampton Institute, é | M4 , 
presented in a long memoir on this subject the $e. 3 » g! - es a 9 
results of a careful study of the development and pats ei — TEMPORARY Doyrhins~ 
present position of the question of light and illumi- me -~ 
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strictly scientific and for technical purposes. Mr. | 
Jolley and Dr. Drysdale have worked in this field 
and have attempted, amongst other things, to over- | 
come some of the difficulties which Petavel experi- 
enced in reproducing Violle’s platinum standard. 
Lummer and Pringsheim’s absolute radiation scale, 
Blondel’s standard, pentane and acetylene lamps, 
electric lamp standards, and heterochromatic 
photometry were duly referred to ; the references 
were not always to original publications, however. 
In some of his experiments the author worked in 
conjunction with Mr. A. J. Bull. 


SPECTROPHOTOMETRY. 


Mr. James Milne, F.R.S.E., of Edinburgh, | 
described in this communication an instrument 
which he has designed and which has been made 
by Messrs. Hilger ; the instrument formed one of 
Messrs. Hilger’s exhibits, and it was shown at 
work on one of the afternoons. This instrument, 
Mr. Milne stated, was the outcome of a long series 
of experiments made principally with a view to 
discover the best form of spectrophotometer for 
measuring the light absorption in substances, liquid 
or solid, up to 1 metre in length. In investigating 
the o stioal properties of ionised solutions—a pro- 
blem Sao attacked, so far—Mr. Milne places the 
solution in along glass tube, arranged between the 
collimator and the prism. The absorbed beam of 
light, passing through the liquid, and the com- 
parison beam, passing through the air above it, 
must be absolutely parallel and undergo the same 
reflections and refractions, and the beams are, in 
this apparatus, brought exactly edge to edge with- 
out any gap, which generally intervenes owing to 
the meniscus or the edge of the solid. The 
central portion of the field is for this purpose 
cut out with the aid of a junction in the glass, 
one-half of which is silvered, the silvering being 
trimmed off very sharp; this part is the juxta- 

sitor, and can be attached to any spectroscope. 
The two beams are brought edge to edge with the 
aid of a Wollaston double-image prism, and the 
light intensity is regulated by means of a Nicol, 
placed behind the Wollaston prism. When the 
instrument is to be used as a spectro-polarimeter, 
the Nicol is placed in front of the collimator, with 
its principal plane at 45 deg. to the vertical, when 
the two images seen through the Wollaston will be 
equally bright. When the substance to be tested 
for rotation is inserted, the Nicol has to be turned 
to restore equal brightness of the Wollaston images. 
The instrument, being really a spectroscope, permits 
of making rotation measurements with light of any 
wave-length. 

Mr. Milne, we should add, also exhibited 
three simple mathematical drawing instruments for 
reflection and refraction problems. 


Smit TeLtescores anp BiINocuLars. 


Mr. C. V. Drysdale, D.Sc., of the Northampton 
Institute, pointed out, in an able contribution on 
this subject, that the smaller hand telescopes of 
magnifications from 2 to 12 had received compara- 
tively little attention. Dealing in the two parts 
of his paper with the general theory of the tele- 
scope and with the practical construction of binocu- 
lars and prism glasses, and their illumination and 
testing, Dr. Drysdale gave a mass of detailed 
information which it would be impossible to 
adequately deal with in an abstract. 

We can only mention a few novelties which 
Messrs. Aitchison and Co. have taken up, and which 
were among the exhibits of this firm. In order to} 
improve the illumination and to vary the amount | 
of light received by the eye, Dr. Drysdale, among | 
other proposals, suggested an iris diaphragm be- | 
tween the objective aud prism ; a much-criticised | 
step, which, however, seemed to answer. Mr. Ken- | 
dail had worked out,the design and construction of | 
these prism-glasses. To test for parallelism of the | 
axes, Dr. Drysdale places two tubes side by side, at 
variable distances ; there is a convex lens in front of 
each of these tubes, which projects the bright image | 
of across. One of these tubes is fray on com- | 
pass points, the other fixed, and the arrangement is | 
such that the two crosses are exactly superposed on a | 
screen when no glass is interposed ; when a binocular | 
is placed between the tubes and the screen, the | 
crosses will be magnified or diminished—in this | 
way the magnification is ascertained—but should | 
still remain superposed. The relative illumination | 
of glasses is measured on the Aitchison photometer 
in an equally simple way. The standard lamp 
slides on a bar, near the ends of which two screens 











are mounted, which send the light into the observa- 
tion telescope, a triangular box, from the sides of 
which three end tubes project. The two side tubes 
and the bar form a triangle, and these tubes face the 
screen and carry object-glasses ; the third tube is 
arranged as an eye-piece. The binocular to be 
tested is placed in the path of cither of the side 
rays, between the screen and tube. 

The chairman, Sir William de Wivelesley Abney, 
Dr. Glazebrook, and other speakers, expressed 
their appreciation of this very useful communica- 
tion. 


THe PrincipLes oF TricHrRoMaTIC PHOTOGRAPHY. 


This paper, by Mr. A. J. Bull, of the L.C.C. 
School of Photo-Engraving, is also unsuitable for 
abstracting. The author reviews the various 
proposals made, dealing particularly with colour- 
mixture curves and the reproduction of the spec- 
trum. The researches which he has conducted in 
conjunction with Mr. A. C. Jolley and Mr. A. J. 
Newton, concern chiefly tri-colour filters and 
regulated overlap. 

e mention two other papers: ‘‘ The Con- 
struction of Microscopic Objectives,” by Mr. H. 
Gowllard, of Croydon, who exhibited ophthal- 
moscopes, laryngoscopes, and other instruments, 
as well as mirrors and lenses for the same; and 
‘The Early History of Telephotography,” by 
Major-General Waterhouse, R.A. 


Base-LineE APPARATUS. 


In introducing a paper on this subject, the 
author, Mr. J. H. Agar Baugh, of London, re- 
marked that it was of the greatest importance in 
surveying to measure a base with the utmost 
accuracy. The older methods of measurement by 
means of end rods of glass or steel, or line measures 
of bronze, steel, &c., as well as the more recent 
methods, which, to compensate for temperature 
effects, made use of bi-metallic bars 10 ft., or 
3 metres, in length, had been very costly, and 
so large a number of men had been required, 
that the outfit had been called a ‘‘ travelling 
university.” Jiiderin had made a great step in 
advance by suspending long wires of one or two 
metals in the air, and the invention of invar by Dr. 
Ch. Ed. Guillaume, of the Bureau International 
des Poids et Mesures at Sévres, had been of 
immense value. The temperature coefficient of 
invar was almost incredibly small; a tape, which 
Mr. Agar Baugh showed, had, according to the latest 
certificate by the National Physical Laboratory, 
an expansion coeflicient of 0.0000001 per degree 
Cent. ; another sample had yielded 0.00090035. 
In the field the temperature might therefore be 
neglected, but the author sent every batch of the 
metal which it was intended to use for very ac- 
curate work to the National Physical Laboratory. 
On the Continent invar wires were used, for 
base line measurements, a piece of invar wire 
at each end carrying the divisions. English and 
Colonial surveyors preferred directly - engraved 
invar tapes. 

In order to counteract any molecular change, 
such as would take place in the course of time 
in all metals, two methods of artificial ageing 
were available—a thermal treatment which took 
weeks, and a physical treatment which could be 
carried out in one day, but required careful super- 
vision ; all the author’s tapes were to undergo both 
these treatments. In the field the tape might 
either be supported, over its whole length, on a flat 


| surface, or be suspended by silk cords over pulleys 


with weights at each end; the latter plan was 
pared 8 maar For transferring the mark, Mr. 

augh had himself tried three methods : the plumb- 
bob ; the optical plumb-bob, in which a telescope 
showed in the same field the division on the tape 
and the mark on the ground; and Repsold’s plumb- 
rod ; he certainly considered this last netiel by 
far the most reliable. 

Almost all ordinary steel tapes had etched 
divisions. Invar tapes were placed on a large com- 
parator 10 ft, or 3 metres, in lengtli, and were 
marked with a very fine line at these intervals ; 
org Ae were used for resetting for each re- 
vision. his method was, of course, far more ex- 
pensive than etching, but also much more accurate 
and reliable. In conclusion, Mr. Agar Baugh stated 
that the use of invar tapes and wires had completely 
superseded the older methods, and he hoped that 
two most accurate base lines would soon be laid 
down in England for standardising invar tapes, 
one at the National Physical Laboratory, and the 








other at the Ordnance Survey Office in South. 
ampton. 


STEREOSCOPIC VISION. 


In this paper, Mr. C. W. S. Crawley, of London. 
pointed out that Helmholtz had underrated the 
sensitiveness of the human eye when he stated 
that it could detect differences between two axles 
as small as 1 deg. That would mean that we 
could say which of two rods, the one 2 metres 
and the other 2.02 metres distant, both nearly in the 
same line of sight, was the nearer. In reality most 
people could distinguish angular differences of 
10 seconds, and he had found a good tennis player 
anda billiard player able to detect differences of 2.3 
and 2.7 seconds respectively at 7 ft. distance, while 
40 seconds had been the minimum of twenty people 
he had examined. Excellent work on spectro- 
scopic vision had been done by Pulfrich, the de- 
signer of the Zeiss stereoscopic range-finder, and 
most beautiful photographs of the sky had been 
obtained by Pulfrich. Supposing we took two 
photographs at a year’s interval in a direction at 
right angles to the sun’s motion in space—at the 
rate of, perhaps, 35 million miles a year—we should 
in a sterescope get the effect of a base of 70 million 
miles, and we could enlarge that base by taking 
our photographs at longer intervals. Mr. Crawley 
also referred to Dr. M‘Kenzie-Davidson’s stereo- 
scopic vision for X-ray work, and passed then to some 
remarkable results obtained with the Forbes range- 
finder. Sailors had not come out better than 
soldiers in the tests. Most men could after half-an- 
hour’s instruction judge a distance of 2000 yards 
accurately within 2) yards, and one sergeant had 
found, for the distance of a castle, the successive 
values : 2147, 2149, 2149, 2147, 2147, 2145 yards. 
Being then told that the real distance was 2451 
yards, he asked for remeasurement, which yielded 
the value 2145.7 yards; the maximum error in 
the estimate was, in this case, 2.8 seconds. The 
same observer judged a distance of 10,000 yards 
with the Forbes range-finder correct to 100 yards. 


OrHTHALMOMETRY. 


Dr. W. Ettles, F.R.C.S., of London, contributed 
a paper, ‘‘Notes on Ophthalmometry, with a 
Description of an Improved Instrument.” The 
instrument in question has been designed by Dr. 
Ettles in conjunction with Mr. Charles Lees Curties ; 
it was exhibited by its makers, Messrs. C. Baker, 
of Holborn, and attracted considerable attention, 
as it is the first all-English-made instrument of its 
kind, and embodies several important improve- 
ments. The ophthalmometer, Dr. Ettles explained, 
is an instrument which measures the radius of the 
cornea in any meridian, and which thus ascertains 
the dioptric value of the refracting medium bounded 
by the curvature. The cornea is an ellipsoid, whose 
polar cap has a radius of about 1.5 millimetres. 
The basis of the calculation is the well-known law 
of convex mirrors: the object is to the reflected 
image as twice the distance of both is to the radius 
of curvature. The radius is therefore known if 
the size and distance of the object and the size of 
the image are determined. The object is repre- 
sented by the space intervening between the inner 
margins of two-luminous objects, termed the 
‘* mires,” which are moved simultaneously, when 
a screw is turned, towards one another or from one 
another, along.a metal are concentric with the 
cornea, and the object is moved until its image 
becomes of a constant size. The instability of the 
eye is overcome by the process of doubling the 
image by means of a Wollaston prism, consisting 
of two triangular prisms of rock crystal, joined by 
their hypotenuses. These prisms, which Thomas 
Young had first used for telescopes, were adopted 
by Helmholtz in 1854 for his ophthalmometer. As 
the object is altered the two images produced move, 
and contact between the two images can be deter- 
mined in spite of eye- movements. The prism 
deviation in the Ettles-Curties instrument is 2.4 
millimetres at 290 millimetres. One degree of 
angular motion of the mires corresponds to 5 milli- 
metres of travel and to one diopter, and one of the 
mires is so subdivided in steps that readings can be 
taken to one-quarter of a diopter. 

The instrument is optically of the Javal-Schiotz 
type, and consists essentially of a firm telescope 
floor-stand, containing a plunger which is actuated 
by a counterbalancing helical spring and can be 
clamped in any position, prismatic steel bars with 
rack and pinion adjustments, and an astronomica! 
telescope provided—to eliminate the operator's re- 
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fraction error—with a Ramsden eye-piece, which can' 
be raised and lowered and turned about its longi- 
tudinal axis. The are mentioned, on which the 
mires travel, is connected with the telescope, so that 
the arc swings round, when the telescope is turned, 
by an angle which is read off on a large transparent 
disc of celluloid fitting like a flange over the tele- 
scope. The whole arrangement is manifestly 
superior to the old table arrangement ; the firm stand 
can, with the aid of the plunger, quickly be ad- 
justed to the patient's eye-level, and the telescope 
is not inclined. The oculist looks through the tele- 
scope ; the patient sits opposite him and rests his 
chin and forehead on a frame. The mires are little 
lanterns, containing each an incandescent lamp 
behind a screen of green or red glass respectively. 
When in an astigmatic eye the two mire images 
overlap, white light is produced by the two com- 
plementary colours. A steel ball, 7.5 millimetres 
in radius, is suspended from the head-rest in 
such a way that it can be turned to hide 
the eye not under examination. This steel ball 
also affords a very ready means of checking 
the instrument. The radius of curvature is read 
off with the aid of a small inclined mirror fixed 
on the are, while the oculist is keeping his seat 
in front of the telescope. Lest there be any slight 
current leakage through the connections for the 
two mire lamps, the head-rest and the rim of the 
eye-piece are insulated. The examination takes 
only a minute or two. 

The whole upper portion—that is, the telescope 
and ophthalmometer proper—can be taken out of 
its sockets and be replaced by a microscope tube, 
also horizontal, with which the eye of the patient 
can be examined. For this purpose the prismatic 
bar carrying the head-rest is made to slide home. 
By relaxing the binding screws fastening the optical 
parts to the gearing any apparatus may, indeed, be 
placed before the eye. This is an important advan- 
tage of the instrument, as there are few observa- 
tions in physiological optics which do not require 
fixation of the head. 

Mr. H. L. Taylor, of Birmingham, joined by 
Mr. Chalmers, complimented the designers on 
their instrument, which was certainly superior to 
anything so far constructed. Mr. Taylor dwelt 
particularly on the physiological side of the 
problems. The two speakers suggested small 
improvements, and these suggestions, Dr. Ettles 
replied, would receive attention. 

Mr. Taylor himself read a paper on ‘‘ Accom- 
modation in Cases of Astigmatism,” and Mr. J. H. 
Sutcliffe contributed another paper on ‘‘ Ophal- 
mometry ” and an instrument of his own. 

This concludes our notice of the papers discussed 
on the four mornings. We have still to deal with 
Dr. Thompson’s evening lecture, and to complete 
our account of the Exhibition. 

(To be continued.) 








ROTARY PLANING OR TRAVELLING- 
HEAD MILLING-MACHINE. 

On page 759 we illustrate a rotary planing or 
travelling-head milling-machine, constructed at the 
Newton Machine-Tool Works, Philadelphia. The 
cutter-head is 36 in. in diameter over the tools, and 
is driven by a 10-horse-power motor acting through 
gearing, through worm and worm-wheel of steep 
pitch, and by a pinion meshing into an internal gear- 
wheel, which is cut in the cutter-head. The carriage 
has an automatic feed of 7 ft., with four changes, 
through positive gearing, by means of a spiral pinion 
and rack and power quick traverse in either direction. 

The hand-wheel shown in the illustration operates 
a clutch controlling the feed and quick power move- 
ments ; the tumble gear operating through the hand- 
lever shown gives the right and left-hand movement to 
the saddle. The cutter-head has an in-and-out adjust- 
ment of 3 in., for convenience in setting the cutter. 

he method of driving and feeding this carriage is 
very advanta eous to this type of machine, making it 
practically self-contained, in that the whole operating 
mechanism is a part of and is controlled from the 
sadile; there are no overhanging parts, long shafting, 
or screws, as in the other type of machine, which are 
at times a source of trouble owing to their sagging 
and binding. The work-table is 3 ft. wide and 7 ft. 
long; the machine is capable of rotating in a complete 
circle on the circular sub-base, which is graduated. 
This machine weighs about 30,000 lb. net, and was, 
recently shipped to the Horsehay Company, Limited, 
Horsehay, Shropshire. 








WasHiNcTox.—The population of Washington is re- 


turned at 322,000. This sh 
compared with 1900, 


shows an increase of 44,000 as 








1500: HORSE-POWER WINDING-ENGINE AT 
THE LIEGE EXHIBITION. 

THE winding-engine which is illustrated in Figs. 1 
and 2, on payes 770 and 771, and is exhibited in the 
centre of the Machinery Hall at the Vennes Section of 
the Liége Exhibition, has been built by the Société 
Anonyme des Ateliers de Construction J. J. Gilain, of 
Tirlemont. At the close of the Exhibition the engine 
will be erected at one of the collieries of the Société 
Anonyme des Charbonnages de Sacré- Madame, at 
Dampremy. The ——— has horizontal twin-cylinders, 
driving a shaft on which are keyed two winding-drums 
for flat fibre cables. The connecting-rods and cranks 
are surrounded by guard-plates, which prevent all 
splashing of oil, and afford protection to the men who 
have charge of the engine-room. The principal 
dimensions are the following :— 


Diameter of cylinders 1.05 m. ( 3 ft. 5,5 in.) 
Stroke ... “ae = ee! PS 8 ee ee 
Minimum radius of winding 1.21,, (4,,0 ,, ) 
Maximum * - Sm Gee “ot 
Outside radius of drums ... 4.75,, (15,,7 ,, ) 
Distance between drum 

centres Ke a io Da at Cee. wD 
Diameter of brake pulley ... 5.00 ,, (16,,4 ,, 


The engine has been built to hoist eight loaded 
trucks—a total load of 9100 kilogrammes (9 tons)— 
at an average speed of 14 metres (46 ft.) per second, 
from a depth of 1500 metres (1640 yards), using steam 
at a pressure of 7 atmospheres (103 ib. per square inch). 
The cage and empty trucks weigh 5100 kilogrammes 
(5 tons) ; the paying load is 4000 kilogrammes (4 tons), 
formed of three truck-loads of waste and five of coal. 

The steam-distribution is by balanced valves, with 
cut-off regulated by the governor. It has been de- 
signed with a view to compete with advantage with 
electrical winding-engines. The cylinders are jacketed, 
with separate steam supply at a high pressure from a 
small independent boiler. All the main bearings and 
brasses are adjustable for wear. Special care has been 
taken in the manufacture of all mechanical parts. 

The two cable drums are strongly keyed and hooped 
on their shaft. This method has been found preferable 
by the colliery engineers to that generally followed 
in the construction of winding-engines for less deep 
mines, in which the drums are first made loose in 
order to facilitate the regulation of the cables. The 
drum bodies are 1.3 metres (4 ft. 3 in.) in diameter ; 
the arms have been so sha as to withstand the 
stress which frequently occurs through a sinusoidal 
winding of new cables of fibre. 

The steam-distribution gear is regulated for a mini- 
mum cut-off of 15 per cent., to facilitate running with 
a back pressure on approaching bank or bottom of 
shaft. By this means the engine stops quicker, and the 
wear and tear on the brakes is reduced. The driver 
can easily set the governor at any time to run the 
engine on full steam admission. The brake acts auto- 
matically, and is normally set by the action of a 
counterweight; it is freed automatically by steam pres- 
sure as soon as the engine starts running, and becomes 
set immediately the levers are placed in the stop-notch. 
Owing to the chest distance between the drum centres, 
the brake pulley has been placed to the side of the 
left-hand drum. In order to prevent all vibration 
due toa too sudden braking, an adjustable check is 
placed on the brake cylinder exhaust ; this makes it 
possible in normal —— to apply the brake very 
gradually and smoothly. In cases of emergency, or 
when the driver requires to brake rapidly, the exhaust 
check opens out full, either automatically or by the 
driver acting on a safety lever. 

The safety appliances include an indicator on the 
Baumann system, which shows the position of the 
cages in the shaft, combined with an automatic device 
to — overwinding, a speed indicator and recorder, 
and ringing signals. The principle on which the safet, 
mechanism operates is stated by Messrs. Gilain as fol- 
lows :—A massm in motiondown a shaft, having reached 
a speed v, it is necessary, in order to bring it to rest, 
to secure the absorption of its vis viva, 4 mv*, by a 
resistance artificially applied, the action p of the brake 
in the present case acting over a length of travel /. 
The relation between the acting forces and travel is 
expressed by the formula 4 mv? = p/. Where m and 
p are known, it is easy to determine / corresponding 
to successive values for v. The Baumann devices are 
set for the slowing down of the engine when the load 
nears bank or bottom. The automatic action is ob- 
tained by a centrifugal governor, operated directly b 
the engine; the governor works through a system of id 
and levers and a rack fitted to the frame of the depth 
indicator. Should the winding speed be still 14 metres 
(46 ft.) per second when the cage is 94 metres (308 ft.) 
distant from bottom or bank, the rack operates the 
braking mechanism without any intervention on the 
part of the driver. The device only comes into play 
on an emergency should the attention of the driver 
be diverted at the time. One of its great advantages 
is that it can be regulated at will for any maximum 
speed ; thus, for hoisting coal it is set for a maximum 


'speed of 14 metres (46 ft.) per second, while for the 
ascent of the men it would come into play should the 
speed exceed half the above rate. On setting the 
device, name-plates showing either charbon or personnel 
appear in sight of the driver, who therefore always 
knows the actual winding speed of the engine. 

Besides acting upon the brake, the Baumann device 
effects the throttling on exhaust, so as to cushion with 
steam when nearing bank or bottom, as stated in the 
commencement of this description. The rack above 
referred to is so designed that when the cage is on the 
bank stop cleats it cannot be raised above the limit 
prescribed for its travel. To obtain this the rack is 
fitted with a shoulder piece, which brings the braking 
device into play. 

Fig. 1 shows a vertical section of the engine through 
the drum shaft between the left-hand drum and the 


brake pulley. Fig. 2 is a plan of the engine complete. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 7. 

Tue trade is daily awaiting the awarding of a con- 
tract for 55,000 tons of steel required in the erection 
of the new Manhattan Bridge at New York City. 
The New York Central Railroad will place a contract 
for 20,000 tons for its terminal station, known as the 
Grand Central. The leading rail-mills continue to 
book orders for small lots of standard sections. The 
aggregate of business for this week foots up to 15,000 
tons, which is a small week’s business. Billets con- 
tinue to sell at from 22.50 dols. to 22 dols. per ton, 
and there is a declining tendency at work, not only 
in billets, but in the lighter classes of finished steel 
and in wire products wall bars. Sheet-bars are — 
rather slowly just now, because the Amalgamat 
Association, made up of workers in the mills, has 
demanded an advance in wages, which the manufac- 
turers are not inclined to grant, and they may there- 
fore not need the material. 

The present indications are that the pig-iron pro- 
duction will fall off slightly, partly because of a 
number of furnaces blowing out for repairs. The 
May production was on a basis of 24,000, tons per 
year, and the June basis will probably decline to 
22,500,000 tons. Consumers of pig iron are manifest- 
ing a great deal of conservatism just at present, and 
show a desire to size up the situation as it may 
manifest itself in midsummer. The large coupler 
companies, the locomotive companies, and the 
bridge companies, are all placing orders for material 
only sufficient to cover the new business as_ it 
is secured, The United States Steel Corporation 
announces that it would not make the contemplated 

urchase of 40,000 tons of standard Bessemer for 

une delivery, and the United States Cast-Iron 
Pipe Company has postponed the closing of an order 
for 15,000 tons of special foundry iron. There are 
several other similar instances, the meaning of which 
probably is that the large buyers are apprehensive of 
a weakening tendency in crude iron, and they are 
postponing negotiations until they can see how things 
are going. The Wabash Railroad, which has been 
threatening the great trunk lines between the Atlantic 
and the Pacific with building an additional trunk line 
to the Atlantic Coast from Pittsburg, is now about 
buying a little Kanawa syndicate, which controls a 
very valuable coal-field, and which can furnish an 
enormous amount of coal tonnage. Several large steel 
manufacturers of Alabama held a — in Cincinnati 
on Monday of this week and discussed plans to protect 
themselves against railroad rate discrimination. 

The entire steel industry is in a waiting attitude on 
account of the evidences of midsummer weakness and 
quietude. At the same time the productive capacity 
is so far sold up, and there are so many uncovered 
requirements that it is impossible to foresee at this 
+ how any depreciation in prices can be brought 
about. 











Personat.—Mr. H. Trustram Eve, Fellow of the 
Surveyors’ Institution, has been appointed secretary of 
the Farmers’ Club, Whitehall-court, Westminster, in the 
place of the late Mr. S. B. L. Druce, who held the 
appointment for thirty-seven years.—Messrs. Wailes, 
Dove, and Co., Limited, have removed into new offices at 
10 and 11, Lime-street, E.C., exactly opposite No. 35, 
where they have been for the past fifteen years. 





Contrracts.— Messrs. Bruce Peebles and Co., Limited, 
25, Victoria-street, 8.W., have recently booked the fol- 
lowing contracts :—A 9000-horse-power generating-station 
complete, for the Durham Collieries Electric Power 
Supply Company ; a 3000-horse-power extension of the 
generating plant of the Scottish tral Power Company ; 
and a 600-kilowatt direct-coupled set for the Partick 
Lighting Station. — The Stirling Boiler Company, 
Limited. have obtained the following orders from the 
Edinburgh Corporation :—McDonald-road electric light 
and power station, two Stirling boilers with super- 
heaters and chain-grate stokers, each boiler to evaporate 
18,900 Ib. of water per hour ; and from the Bournemouth 
Gas and Water Company two Stirling boilers, each to 
evaporate 7000 lb. of water per hour, complete with 
piping, chimney, and feed pumps, 
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THE MILAN INTERNATIONAL 
EXHIBITION OF 1906. 

Ir is intended that an International Exhibition of 
Applied Sciences and Manufactures shall be held at 
Milan in 1903. The scheme is being carried out under 
Government and municipal patronage, and is sup- 
ported by a substantial grant, besides 3,000,000 francs 
to be raised by a State lottery. Other sums, guaran- 
teed or subscribed, appear to have placed the under- 
taking on a sound financial basis. The sites reserved 
for the Exhibition are at the north-west of the City 
of Milan ; they comprise a portion of the large park, 
and, a short distance to the west, the whole of the 
Place d’Armes ; collectively the area thus reserved is 
about 806,000 square metres’ (199 acres) ; the buildings 
will cover 170,000 equare metres (42 acres), of which 
20,000 square metres are miscellaneous isolated pavi- 
lions. The Park and the Place d’Armes are to be con- 
nected by an elevated electric tramway ; the question 


of a third additional site is now under consideration. - 


The object of the Exhibition is to celebrate the 
completion of the Simplon Tunnel, and it was origi- 
nally intended that it should be held in 1904 ; but the 
tunnel was not finished, and a postponement till 1905 
was decided upon. Further delays occurred, and the 
date now definitely fixed is 1906, which will be 
specially suitable, as it will not interfere with the Ex- 
hibitions of Liége and of Venice, both of which are held 
this year. To avoid interference with the latter was, 
indeed, of considerable importance, because the Art 
Section of the Milan Exhibition will be of great in- 
terest, although it is to be entirely national. 

The plans, Figs. 1, 2, and 3, give a clear idea of the 
proposed arrangement of the various buildings to be 
erected in the Park and in the Place d’Armes; modifica- 
tions and additions will doubtless still be made to meet 
the increasing demand for space. Fig. 1 shows the 
relative positions of the two principal sites, with the 
connecting line of tramway and its terminal stations 
in the Park and the Place d’Armes respectively. Fig. 2 
is a plan to a larger scale of the buildings in that 
portion of the Park set aside for the Exhibition, 
the boundary of the reservation being indicated by 
dotted lines. The main entrance on the southern 
side of the enclosure will take the form of a tri- 
umphal arch, and is marked 1 upon the plan. A 
grat feature of the Exhibition will be the repro- 
duction of a working section of the Simplon Tunnel 
(2); on the left-hand side of the main entrance is a 
building (3) devoted to retrospective exhibits of trans- 
portation by land and water; while 4 is a fishery 
exhibit and aquarium. By far the most important 
group of buildings in the Park are those devoted to a 
great Festival Hall (5) and to the Fine Arts exhibits 
(6). In front of these, two long and narrow build- 
ings (7) are also given to fine arts ; while 8 is reserved 
for architectural exhibits. A large building (9) is 
intended for modern decorative art, in which Italy 
excels so highly. Considerable prominence will be 
given to social economy, workmen’s benefit societies, 
&c. ; these will be contained in the building marked 10. 

The terminal station of the elevated electric tram- 
way is marked 11, and 12 is the executive committee’s 
official building ; 13 is the postal, telegraph, and Press 
bureau ; and 14 is the Congress Hall. The position of 
the large amphitheatre to be utilised for sports and 
other purposes is shown at 15. Outside the Exhibition 
Grounds, 16 marks the position of the ancient Castello, 
now a Municipal Museum, and close by is the railway 
dépét of the Northern Station of Milan. Numerous 
small miscellaneous pavilions, which are not num- 
bered, are distributed over the grounds. 

Fig. 3 is a plan of the buildings as at present 
arranged in the Place d’Armes. Of these, 1 is the 
terminal station of the elevated electric tramway ; 2 
is the very large and important building for Miscel- 
laneous Industries; 3 will contain the exhibits of 
means of transportation by water, and 4 will be 
devoted to automobiles and cycles. The space allotted 
to France for decorative art will be neat by the 
pavilion marked 5; and 6 will contain exhibits illus- 
trating means of land transport other than railways. 
Several detached pavilions on the north side of the 
Place d’Armes (7) will be devoted to agricultural 
exhibits, which will be under the special care of 
the Dante Aleghieri Society, and will deal with this 
class of industry both in Italy and her colonies. 
The Sanitary and Red Cross Pavilion is shown at 8, 
and a large building (9) is devoted to railway trans- 

rtation; part of this same building (10) will 

reserved for exhibits of hoisting machinery, and 
1l ‘and 12 will contain the Aeronautical and 
Meteorological Sections; 14 is the Pavilion of the 
City of Milan, and 15 is the Austrian Pavilion; ‘‘Cairo 
in Milan” will be a popular attraction, and is marked 
15 on the plan ; 16 and 17 are the Pavilions of Orlando 
Terni Ansaldo Armstrong respectively; 18 is a 
Club Building ; and 19 is a pavilion devoted to special 
branches of fealian Colonial Industries, The Electric 
Central Station is shown at 20, and 21 isa pavilion for 
the Silk Industry. A large space is reserved for packing- 
eases on the west side of the Place d’Armes (22) ; a 
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Firemen’s Barracks with exhibits of fire-extinguishing 
apparatus will be shown in 23. The Italian State 
tT bacco- Manufacturing Industry will be exhibited in 
. separate building (24). Besides the foregoing there 
are a large number of small buildings devoted to mis- 
cellaneous purposes. te 

The most conspicuous features of the Milan Exhibi- 
tion are indicated in the foregoing summary. They 
will be: Fine Arts, Decorative Arts, Transportation, 
Social Economy, Agriculture, and Miscellaneous In- 
dustries. Officially the classification is divided into 
the ten following sections :— 


I. Land Transportation — Aeronautics — Meteoro- 


logy. 

II. Pity = River Transportation. 

III. Social Economy. 

IV. Decorative Art. 

V. Miscellaneous Industries. 

VI. Retrospective Transportation Exhibits, 
VII. Fisheries and Fish Culture. 
VIII. Agriculture. 

IX. Hygiene. 

X. Fine Arts. 

A working commission has been appointed for each 
section ; the President of the Executive Commission 
is Signor C. Mangili, and the Secretary General is 
Signor E. Stefini. 

The first of the foregoing sections will comprise 
eleven pete > oa into differentclasses. Group 1 
includes exhibits of ordinary roads and road-making, 
and will be historical, descriptive, technical and docu- 
mentary. Group 2 will comprise vehicles of all classes 
hauled by animal power, and the materials employed 
in their construction. Groups 3 and 4 will occupy a 
large special building for automobiles and cycles ; rail- 
way material of all classes, except that employed for 
electric traction, will be found in Group 5, a separate 
group (6) being devoted to electric traction. Aero- 
nautical exhibits will be found in Group 7, and those 
referring to postal work, telegraphy, and telephony, 
in Group 8, where a special department will be re- 
served for the exhibits of wireless telegraphy. Group 9 
will be called the ‘* Sempione ;” it will be one of the 
‘*clous” of the Exhibition, and will contain surveys 
and models in relief of the mountain, with work- 
ing drawings of the great tunnel, and its lines of 
access. It will also contain examples of the plant 
used in carrying out the works. Group 10 will have 
an entirely historic interest, being types of roads and 
bridges, together with the vehicles used upon them, 
and dating from Roman and medieval times; this 
will form a connecting link between Groups 3 and 
4 of Section I. The Meteorological Group (11) seems 
to be rather out of place in this section ; in any case 
it will be very complete and full of interest. It will 
contain three classes : in the first will be shown instru- 
ments used in the arts and industries; in the second, 
instruments of precision; while the third class will 
be retrospective and historical. 

Section II. will be divided into two groups—one 
relating to ocean and the other to river transporta- 
tion. Inthe former there will be 11 groups and 46 
classes ; the first group will refer to naval construc- 
tion, the second to motive power, the third to ships’ 
stores, and the fourth to scientific instruments used 
in navigation. The fifth group will deal with ports, 
arsenals, and docks, and will contain models and 
drawings of what may be called the fixed plant of 
ocean transportation. The sixth group, which will 
not be international, will be of considerable impor- 
tance, and will refer entirely to the Italian marine. 
Group 7 will include yachts and launches of all kinds, 
with accessory Sree: Group 8 will be devoted 
to life-saving appliances and to naval hygiene; Group 9 
to deep-sea fishing and its products ; Groups 10 and 
11 will be statistical and retrospective. The second 
division of this section, that of River Transportation, 
will be divided into six groups, of which the first will 
refer to inland water-ways, the second to fixed plant, 
the third to boats and methods of navigation, the 
fourth to the service of river-boats in times of war, 
while the fifth will be documentary, and the sixth 
retrospective. 

Section IIL, that of Social Economy, will have two 
(livisions—the first of which, in four groups, will not 
be international. Group 1 deals with mutual aid 
societies and prudential insurances ; Group 2 with co- 
operative works; Group 3 with workmen’s savings 
banks and popular credit ; and Group 4 with institu- 
tions in defence of labour and the management of 
works. The second division, which will be interna- 
tional, is also divided into four groups :—Group 1 
will refer to the prevention of accidents in factories ; 
Croup 2 to legislation and associations in aid of the 
unemployed ; Group 3 to the organisations for the 
benefit of railway servants and employés ; and Group 4 
to benefit associations and insurances for railway ser- 
yants On passenger and goods trains. 

_Section IV., that of Decorative Art, has two divi- 
Sicns, one dealing with modern, and the other with 
ancient, work. The former is divided into two groups, 
the first of which deals with internal decoration of all 
kinds ; the second refers chiefly to the external de- 





corations of private and public buildings and to art 
schools devoted te this class of industry. 

Section V. will occupy the gallery of Miscellaneous 
Industries, which so far as possible will be shown in 
operation, a broad distinction being made between 
machine and hand work. There are six main groups 
in this section devoted respectively to:—1l. Graphic 
Arts ; 2. Art Metal and Woodwork ; 3. Ceramics and 
Glass ; 4. Textiles; 5. Leather Work ; and 6. Miscel- 
laneous Industries. 

Section VI. will be a retrospective exhibit of means 
of transportation, and will therefore be of historical, 
and not of commercial, interest. 

Section VII. includes sea and fresh-water fisheries, 
fish culture, &c. There will be five groups in this sec- 
tion :—1 will deal with materials and apparatus em- 
ployed in fishing; 2 will be exhibits of the coral, 
sponge, pearl, and similar industries ; 3 will be devoted 
to fish culture ; 4 to fish products; and 5 to marine 
industries, such as salt works and finished manufac- 
tured products of marine animals-—--whalebone, tortoise- 
shell, &c. 

Section VIII., that of Agriculture, will be one of 
the most important in the Exhibition ; we shall refer 
to this section on a later occasion in detail. In the 
meantime we may mention that with the exception of 
live stock exhibits, only one group is international, 
that of agricultural machinery. 

Public h giene is a very comprehensive section ; it 
is classified in seven divisions and a large number of 
groups, which include the sanitary departments of 
municipalities ; rural sanitation ; the hygiene of public 
services, such as railways; naval hygiene ; ambulance 
work ; and industrial hygiene. This last group will 
refer chiefly to sanitary arrangements in manufactories 
and workshops, as well as to the means devised for 
the protection of workmen in unhealthy trades. An 
entire group will be devoted to the prevention or 
diminution of accidents in factories. 

Section X., that of Fine Arts, will be entirely 
national. 








BRITISH STANDARD SPECIFICATION FOR 
PORTLAND CEMENT. 
To THE EpiTor or ENGINEERING. 

Srr,—Having been away, my attention has only just 
a a to the letter of ‘‘ Amateur” in your issue of 

ay 12. 

As a rule, I do not care to reply to letters written by 
men who have not the courage to sign their own name. 
In this case, however, I think the writer was wise not to 
ity his real name, for if his letter proves aging, it is 

is ignorance of the subject on which he writes. In the 
first place he says :— 

“A cement with 60 per cent. of lime will have about 
35 per cent. of silica and alumina together, and these 
will come well within the limits of the specification.” 

I do not think he ever found a Portland cement of 
these pogo, which makes up 95 per cent. of the 
cement. ow is he, then, to find room for the 3.5 per 
cent. of oxide of iron, 1 per cent. insoluble residue, 1.25 
per cent. magnesia, 1.75 per cent. sulphuric anhydride, 
1 per cent. carbonic anhydride, and about 1 per cent. 
water, alkalies, &c., making a total of 9.5 per cent.? It 
would make the total percentage of his cement as 104.5 per 
cent., instead of 100 per cent. 

Again his figures are in error, for he gives these pro- 
portions as coming well within the limit ¢ specification. 
I think he has me better, for ime 60 
Geneqntntion, On silica and alumina 35 
gives 1.715, instead of his 2 to 2.75. 

Your faithfully, 
H. Ketway-Bamper, F.1.C. 

Westminster Chambers, 9, Victoria-street, S.W. 








BATTLESHIP BULKHEADS AND THEIR 
DANGERS. 
To THE Epitor oF ENGINEERING. 

Srr,—How is it that ship-designers almost invariably 
sub-divide men-of-war in a similar way, nothwithstanding 
the many disasters, both in peace and war, which show 
that such system is so fatal ? 

A heavy list, and then turned turtle, is the experience 
of nearly every Power possessing ships-of-war ; in some 
cases the result of accident, in others the result of war- 
fare, but always the cause is the same—a sudden inrush 
of water, which, owing to the arrangement of the balk- 
heads, is confined to one side of the ship, with the inevit- 
able result always of a dangerous list, and sometimes a 
complete capsize. How ever beautifully our ships may 
be built, how ever accurate our guns and efficient our 
machinery, how ever zealous our officers and crews—of 
what avail is it all if a chance shot can do such d: as 
to send the whole floating citadel to the bottom in a few 
minutes? 

As years go by, certain alterations and slight modifica- 
tions are made, but the divisions are practically the same, 
and any one of our best warships might, with all the 
personnel, be wi out in less time than it has taken 
me to write. This, Sir, is no imagination on my part. 
We have only to think of the loss of our own Victoria 
some years agoon the coast of Syria. Had the bulkheads 
being differently fitted, and so allowed the water access 
across the ship instead of confining it to one side, that 4 
would never lane gone down, with its valuable lives ; and, 


no doubt, the same might be said of the Russian ships 


outs to have had ‘‘a serious list and then turned 
turtle. 

The same amount of water causing a battleship to capsize 
would, if allowed freedom of action across the vessel, 
sink her only a few inches, and her guns would remain 
on a level platform instead of at once becoming useless. 
I have often sadly wondered why those who design the 
bulkhead arrangements in our warships should have such 
ditferent ideas of what is best for the safety of the ship 
from those having the care and maintenance when at sea. 

_ There appears of recent years a tendency on the de- 
signer’s part to do something towards omens the 
amount of water coming into a ship by fitting what is 
termed ‘‘flooding-valves” —a useless addition, Just 
imagine a ship with a rent of about 20 square feet on one 
side letting water in, and trying to bring the ship up- 
right by opening a valve 3 in, or 4 in. in diameter on the 
other. 

No, Sir, this sort of thing is only child's ‘oa A 
thorough re-arrangement of bulkheads is absolutely 
necessary, and the sooner this is taken in hand the 
better. 

Now is the time to put our (naval) House in order 
where necessary, and bulkheads are of vital importance, 

Tam, Sir, yours very faithfully, 


June 13, 1905. Enoinker ComMAnper, RN, 








“THE GREAT NAVAL BATTLE.” 
To THE EprTor OF ENGINEERING, 

Sir,—The letter by your correspondent ‘‘R.” implies 
that Admiral Togo acted unwisely in sinking shi 
during the night by his torpedo flotilla, when he might 
have captured them next morning by staying his hand. 

Firstly, several—perhaps many—might have escaped. 

Secondly, a large proportion of the Baltic Fleet was 
composed of vessels not good enough for a first-class 
navy, and this is the aspiration of our energetic ally in 
the near future, as is clearly shown by the class of battle- 
ship now building for her in this country. 

Speaking generally, it is better to destroy than to 
capture, unless the enemy's ships be of quite modern 
construction, because squadrons can now possess a maxi- 
mum efficiency only when homogeneous... In Nelson's 
time the captured ships were frequently better than our 
own, and were very useful afterwards; but this fact did 
not deter him and our other great admirals from attempt- 
ing to destroy them—no easy matter in those days, in the 
absence of torpedoes, and the use of such small projec- 
tiles. To set the enemy’s ships on fire was then a main 
object in every encounter, with a view to their utter 
destruction; and this at a time when their capture 
would have been far more useful than now. 

Your obedient servant, 
‘‘SuBMARINE MINES AND TORPEDOES.” 








CoaL-SMOKE ABATEMENT.—'The Commissioners of His 
Majesty’s Works intend, with the assistance of the Coal- 
Smoke Abatement Society, to carry out during next 
autumn a series of tests of open domestic firegrates. 
Manufacturers who may be desirous of having stoves 
tried should send full particulars thereof addressed to the 
Secretary, His Majesty’s Office of Works, London, 8.W.., 
on receipt of which the Commissioners will determine 
whether such stoves shall be submitted to tests. Condi- 
tions wiil thereafter be furnished. Applications must 
be received not later than July 7 next. 


Tue LATE Mr. Jonn Mayer, F.C.S.—Many of our 
Scotch readers will regret with us the death of Mr. John 
Mayer, who acted as our correspondent in Glasgow for 
the last thirty-nine years. Born at Burslem, in Stafford- 
shire, on January id 1830, the son of a master potter, he 
had entered his seventy-sixth year. In his younger days 
the family removed to Larne, and it was in the national 
school there that he received his early education. He 
was afterwards apprenticed to his uncle, who had a large 
plastering business in Glasgow, but when his apprentice- 
ship was finished he turned his attention to education. 
He studied at the Glasgow University, and in 1853, at the 
opening of the Secular School in Carlton-place, Glasgow, 
he received the appointment of head master. In this 
school the children received a sound general educa- 
tion, coupled with the elements of science, and more 

rticularly physiology and industrial economy. He 

eld Government certificates in most science sub- 
jects, and was the pioneer of science teaching in 
day schools in Glasgow and the West of Scotland. 
He delivered many courses of lectures on scientific 
subjects throughout Scotland, mostly on chemistry and 
metallurgy. In gas production and coal-tar distilla- 
tion he took a deep interest, and he was seldom 
absent from the annual meetings of the North British 


Association of Gas Managers. For many years he 
was a lar attendant at the annual meetings of the 
British Association for the Advancement of Science 


and the Iron and Steel Institute. For twelve years 
previous to the passing of the Scotch Education Act 
of 1872, he conducted classes in connection with the 
Science and Art Department of South Kensington 
with marked ability and euccess, but later devoted 
his whole time to journalism, contributing many valu- 
able papers on the mining, paraffin, dynamite, iron 
and steel, and other industries to the leading industrial 
journals and magazines of the day. For many years he 
acted as secretary of the Royal Glasgow Philosophical 
Society, and in that capacity he edited the ‘‘ Proceed- 
ings.” He was a Fellow of the Chemical Society. He 
never completely recovered from the shock of his wife's 
death in April of last year, and after a busy and useful 
life passed away on June 3. He is survived by a grown- 





up family of four sons and three daughters. 
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THE LESSON OF THE BATTLE OF THE 
SEA OF JAPAN. 


In our issue of June 2 we gave the results of the 
battle of the Sea of Japan, so fur as they were at the 
time known in this country. We then hoped that 
information would shortly be forthcoming such as 
would enable some light to be thrown on the pro- 
bable trend of naval strategy and tactics and their 
bearing on warship design. That expectation has 
been fulfilled only to a very limited extent, and we 
have yet to wait for fuller details from a technical 
source. When these arrive we shall be in a better 
position for drawing conclusions as to the value 
of the characteristic features, offensive and defen- 
sive, that are generally incorporated in the design 
of modern naval vessels — features, up to now, 
based on the result of reasoning almost without 
any foundation of experience. 

Some of the newspaper reports that have appeared 
are admirable—as newspaper reports. The Daily 
Telegraph was, in the early days, especially for- 
tunate in its correspondent, the accounts he has 
sent being examples of journalistic achievement 
of the highest class. These reports have been of 
great benefit in enlightening the general public, 
and in supplying information of a political nature ; 
but, necessarily, they have been lacking in many 
details which would enable expert opinion to be 
based upon the engagement. There is, however, 


made reference in our former article, and it is brought 
out more strongly as further information respect- 
ing the fighting comes in. The great lesson of this 
battle, as it is of every engagement that has ever 
been fought, is that the god of battles favours, not 
so much tig battalions—as is often repeated on the 
highest military authority—but rather staunch 
fighters. By counting ships and guns, the Russians 
had the superiority for a set engagement, as they 
held the lead in ships of the line ; the Japanese 
fleet had, however, a preponderance of armoured 


the latter class of ships could be used effectively 
in a fleet engagement. So far as what we know 
about the battle of ‘the Sea of Japan is to be 
taken as evidence the answer is in the affirma- 





ROLLING-LIFT BRIDGE OVER THE RIVER SWALE. 


tive. But is the evidence conclusive? Is it 
likely to apply supposing the dominant factor, 
the human element, to be equal on both sides ? 
In war yaldeuan--partiouiauiy in problems of 
naval warfare, where actual experience is so scarce 
—it is especially dangerous to reason from the 

rticular to the general. Under what conditions 
it will be permissible to range armoured cruisers in 
the line of battle is a question that can only be 
profitably discussed when we get particulars of the 
effect of gun-fire on their less armoured sides, and 
the effect of their smaller guns on the heavier 
armed and thicker-armoured battleships. Condi- 
tions of weather, roughness of the sea, and the 
formation of the enemy, must all have an influence 
on the problem. In fact, even with all details 
known, the lesson of a battle is peculiar to that 
battle, the one great exception being that the best 
men will win, even in the face of considerable odds. 

All this, no doubt, is patent to the sailor at sea ; 
but for some reason the sajlor on shore is apt to 
lose his sense of proportion, especially when sub- 
jected to the warping influence of office. Pigeon- 
hole strategy and docketed tactics of universal 
application, such as officialdom loves, are a danger. 

he teachings of history are good, but only when 
intelligently used ; andif we build little battleships 
ins of big battleships, or big battleships in place 
of little battleships, or armoured cruisers in place 
of either, just because something happened between 
the Russians and Japanese in a rough sea, we may 
find ourselves grievously out of our reckoning if we 
have to meet an equal enemy in a smooth sea. 

It remains, however, that the circumstance which 
will chiefly detract from the value of experience 
to be gained from the late battle is the inequality 
of the personnel. The Russians on the whole 


-|fought bravely, in some cases with quite excep- 


tional bravery ; for instance, the Borodino, whilst 
sinking, fought to the last, firing her guns at the 
enemy as she went down; whilst the flagship of 
Admiral Rojdestvensky sustained the combined fire 
of the heavy ships of the Japanese line, and resisted 
with a stubbornness that would have redounded to 
the glory of any navy. Often more heroism is 
shown in defeat than in victory, and though the 
Japanese have uniformly exhibited a courage and 
devotion that has never been surpassed in the 
history of the world, it has not exceeded 
that displayed, at times, by the Russians when 
they have been acting defensively. Personal 
bravery, or contempt of death, however, although 
the most essential of military virtues, is not 
sufficient in itself to secure victory. Modern 
battles are won by the preparation made in the 
time of peace. The battle of the Sea of Japan 
was lost in the bureaux of the Russian Govern- 
ment years before the present war was commenced, 
We bungled in the Crimea ; we lost. Colenso for 
the same general reason ; although, thank Heaven ! 
our shortcomings were of a different nature. 

Another lesson—again an old one—that seems to 
stand out plainly, is the wisdom of boldness. 
Considering that Japan had but one fleet, and 
small resources for reconstruction, and, moreover, 
was weaker in battleships, it might have been 
plausibly advanced that she would be wise not to 
risk her sole naval defence, so as to be in a position 
to protect her shores and to menace the home 
seas, even if she could not control them. Such 
counsel would have left out of account the moral 
effect of avoiding battle. The British policy in 
the t has been attack—always attack—once 
war has been declared; and it has stood us 
in good stead. The Japanese, who have been 
so profoundly influenced by our naval experience, 
have adopted this policy, amongst others, though 
doubtless the warlike spirit of the race would have 
prompted it in any case. The attack carries with 
it an elation of spirit that is as much towards 
victory as many guns. In the present case the 
boldness of the Japanese attack is emphasised by 
its manner. So far as one may judge by later 
reports, Admiral Togo appears to have struck out a 
line of tactics quite new in naval histery. He has 
refused to be bound by precedent, and has cast the 
teachings of history, of which we hear so much at 
times, to the winds. He recognised facts as they 
existed, made allowance for changes in methods of 
propulsion, the range of guns, and other matters 
which put modern naval warfare in a different 
category to that which existed in the days of masts 
and sails, or the oar-propelled galleys of ancient 
times, which have been so solemnly compared to 





our steam-driven ships of to-day, It is this original 
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thinking that makes the able commander. It was 
this that constituted the main spring of Napoleon’s 
military genius. 

In strategy, fortune certainly favoured the 
Japanese, as she always does the calm and thought- 
ful commander on sea or on land. Admiral Togo 
concluded his enemy would attempt to enter the 
Sea of Japan by the Straits of Korea; and he never 
wavered from his purpose to fight the decisive 
battle at the most advantageous position for him 
to engage. That route was the most direct and 
advantageous for Rojdestvensky to take so far 
as navigational facilities were concerned ; but for 
that very reason it might have been supposed it 
would have been avoided for strategical reasons, 
and the northerly course preferred. owever, the 
Japanese Admiral was fortunate in reading the 
mind of his opponent, and fell upon his foe exactly 
in the way that was most favourable to his plans. 
It is said that the Russians, on the other hand, 
were quite unprepared ; that their ships were not 
even cleared for action, and that the Japanese on- 
slaught threw them into confusion at once. This 
we find difficult to believe. Knowing, as they 
must have done, that they were in the neighbour- 
hood of the enemy’s strong position, they could 
hardly have been without expectation of attack ; 
though they may not have divined in what manner 
it would have been made. 

The Japanese fleet lay in wait for its enemy 
concealed by the Tsu Shima Islands, which are 
about the middle of the Straits of Korea. The 
Admiral had sent out some of his less important 
ships to entice the Russians to pass on the eastern 
side of the islands, and to lead them to conclude 
that the main fleet was away. This strategy 
appears to have been successful. Admiral Togo 
divided his fleet into two squadrons of six vessels 
each, and remained until the time for attack arrived 
on the western side of the islands. When the 
Russian vessels were well into the straits and 
abreast of the northern island, the decoy ships being 
ahead to the north, Admiral Togo, with his six 
ships—which included his four battleships—attacked 
the enemy on their port side, appearing round the 
north end of the island in line ahead. About the 
same time the other Japanese squadron, under 
Admiral Kamimura, rounded the southern end of 
the islands, in like formation, and followed the 
Russian fleet, attacking the rear, also, apparently, 
on the port or western side. 

To meet this attack Rojdestvensky formed his 
fighting ships into two lines, but, unaccountably, he 
seems to have placed his battleships in the star- 
board or eastern division, whilst the cruisers were 
on the port or western side. The auxiliaries were 
between the two lines, at the rear part of the fleet. 
With this disposition it would seem that the cruisers 
were exposed to the brunt of the attack. 

It is fairly evident that the Japanese fire over- 
powered that from the Russian ships, the practice 
of the former being better, and their shells also of a 
superior nature. The Russians are said to have 
opened fire on the Japanese battleships at a range 
of 12,000 metres, or 7 miles. As this is about four 
times the distance at which the 12-in. projectiles 
might be expected to pierce 8-in. Krupp steel 
armour, and as the Russian marksmanship was de- 
fective, even at much shorter range, in the heavy sea, 
it is not surprising the firing was without serious 
result. The Japanese, on the other hand, with wise 
restraint, withheld their fire until the ships had 
closed to about four and a half miles, when they 
scored three hits out of six trial shots; a very 
heartening result, and of great value at the begin- 


ning of the fight. 
What occurred after this it is difficult to gather 
from the accounts yet to hand. We are told that 


the Japanese vessels—the decoy ships having re- 
turned to take part in the fight—surrounded the 
Russian fleet on the first day of the battle, and the 
same order was continued on the succeeding day. 
How this was effected with two fleets so nearly 
equal in numbers it is difficult to understand, but 
the statement of the Daily Telegraph's correspon- 
dent, who was apparently on one of the Japanese 
ships, is exact on .this point. It indicates that 
Admiral Togo placed supreme confidence in the 
officers and crews of his ships, and was assured of 
perfect discipline for the 5 of concentration, 
otherwise he would hardly have given the enemy 


the chance of making an attack on one point of 
what must have been an attenuated line. It may be 
an advantage to surround vessels huddled together 
in confusion, when they would form an easy 





mark ; moreover, vessels massed in a bunch would | 





mask each other’s fire. Such acondition, however, 
implies that a fleet has lost all tactical formation, 
and, in fact, has been already beaten. 

That such was not the case would appear from | 
the Daily Telegraph's account. ‘*The encircling 
was perfected,” we are told, on Saturday, May 27, | 
though at what time is not clear, but it was 
evidently some time after 2 p.m. It was not, | 
however, until late on the afternoon of the follow- | 
ing day, between four and five o’clock, that the | 
most severe cannonading of the whole engagement 
took place; and it was then that four of the 
enemy’s warships were sent to the bottom. 
‘* Afterwards the Russians gradually became con- 
fused, and their fleet broke up into details. They 
no longer attempted to fight in formation, but 
fled north.” In this attempt they were frustrated 
by the superior speed of the Japanese vessels. 
‘* With every ship doing her best,” the report con- 
tinues, ‘‘ Admiral Togo went full speed ahead. It 
was a short but exciting race. When the Japanese 
had obtained a sufficient lead they turned and 
formed a barrier line right in front of Admiral 
Rojdestvensky, whose position from this moment 
onwards was hopeless. The new Japanese forma- 
tion was like a crescent, or nearly a half circle, and 
pressing down from the north it formed an impas- 
sable obstacle on the road to Vladivostok.” That 
the Japanese fleet actually surrounded the Russians 
is borne out by the evidence of the captain of one 
of the Russian vessels who was taken prisoner, for 
he stated that ‘‘we were completely surrounded 
and our position became hopeless from the begin- 
ning of the battle.” 

The success of the Japanese torpedo craft is 
one of the incidents of the battle that comes 
out most clearly in the reports, but the lessons to 
be derived from this experience are too important 
to be discussed at the end of an article like the 
present, and we must leave them to be dealt with 
on a future occasion. 








WORKMEN’S COMPENSATION 
OTHER LANDS. 

Waite a Bill for the amendment of the English 
law relating to the compensation of workmen for 
injuries by accident is before Parliament, it is not 
unprofitable to consider the laws which are in force 
in some other countries in relation to this important 
subject. A Blue-Book recently issued gives a short 
account of the steps which some other countries 
have taken towards the protection of those who 
are engaged in industrial pursuits. 

According to this publication, it appears that the 
law in different countries has progressed along the 
same lines. In the time past the workman who 
sustained an injury in the course of his employment 
was left to the remedy of an ordinary citizen. It 
was his first duty to prove negligence on the part 
of his employer, or some act of omission or com- 
mission on the part of the employer, or one or other 
of his subordinates, which gave rise to the injury. 

The first country to depart from the rule that a 
workman should be left to his ordinary remedy, 
and to recognise that the workman was entitled to 
a greater meed of protection, was Germany (by a 
system of compulsory insurance). Next came 
Austria, and then other countries in the following 
order :—-Austria, Norway, Finland, England 
Sega Compensation Act, 1897), Denmark 

which country adopted an Act very similar to the 

Workmen’s Compensation Act), Italy, France, 
Spain, Holland, Greece, Sweden, Russia, and 
Belgium. The United States is conspicuous by 
its absence from the foregoing list; and it is a 
notable fact that none of the States of the Union 
appear to recognise any principle of compensation 
which does not compel the workmen to establish 
negligence on the part of his employer. We have 
noted that England came after Finland, in 1897 ; 
but it must not be forgotten that an Employers’ 
Liability Act was passed more than twenty years 
ago. That, however, did not recognise the right 
of the workman to compensation unless it could be 
shown that the employer was negligent. 

In the British Colonies a system of workmen’s | 
compensation, based upon our Act of 1897, has 
been largely adopted. In New Zealand an Act 
upon the lines of the Workmen’s Compensation | 
Act was about five years ago, the provisions 
of which extend to ‘‘any industrial, commercial, | 
or manufacturing work ” carried on by an employer | 
as part of his trade; and also affect ‘‘ any mining, | 
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quarrying, engineering, building, or other hazardous 
work carried on by or on behalf of the employer, 
whether as part of his trade or not.” South Aus- 
tralia, Western Australia, and British Columbia 
have also passed Acts for the compensation «f 
workmen. 

Some of the peculiarities of the law as applied 
in the different countries above mentioned deseryo 
consideration. In Germany protection is afforded 
to (inter ulia) persons employed in forestry and 
window-cleaning. It also extends to butchers and 
seamen. A German workman is only disentitled to 
compensation if he brings about an accident by gross 
misconduct. In Germany, where the system of com- 
pulsory insurance is in vogue, it is provided that 
where accidents are frequent, insurance must be 
paid for by the employer at an increased rate. Tho 
funds are provided by the trading association. 

In Austria, neither seamen nor agricultural 
labourers are entitled to compensation. In Norway, 
persons engaged in the handling of ice are pro- 
tected from accident. The different countries 
appear to differ very widely in respect of the persons 
who are to be held entitled to compensation. In 
Italy the term ‘‘ workman ” (who is entitled to pro- 
tection) includes :—‘‘ Everyone permanently or 
temporarily employed outside his own house for a 
fixed sum, by time or piecework, and every person 
superintending others, provided his wages do not 
exceed 5s. 7d. per day, and that he is paid at least 
monthly. It also includes apprentices. In France 
the term ‘* workman ” is not defined. In Spain it 
includes :—‘* Whoever regularly performs manual 
work outside his own house on another’s account.” 

There is also some divergence in the law of 
different countries as to what conduct shall render a 
man disentitled to compensation. In France the 
compensation is subject to diminution, if the 
injury is due to the faute inexcusable of the 
employé. In South Australia an employer is 
relieved if the accident is due to ‘‘the serious 
and wilful misconduct of the workman, and to no 
other cause.” 








THE CANADIAN POWER-PLANT AT 
NIAGARA. 

Ir is, perhaps, only natural that the important 
hydro-electric plant which has lately been put in 
operation by the Canadian Niagara Power Company 
has attracted much less attention than the original 
installation erected on the American side of the falls 
by the Niagara Construction Company, although this 
Canadian plant is of much greater dimensions than 
its prototype as at first installed. The American 
plant was, however, a pioneer affair, involving 
many new departures, in which the engineers to 
the scheme were at times compelled to adopt their 
own views in opposition to existing precedents and 
to the strongly expressed opinions of many leading 
engineers. At the time the scheme was first mooted 
the largest turbine in existence was rated at not more 
than 1000 horse-power, and a considerable confi- 
dence in the efficacy of the ‘‘rule of three” was 
necessary on the part of the designers, and even 
more on that of the business men financing 
the undertaking, to sanction without further 
experiment the construction of units designed 
to give 5000 horse-power each. Neither was there 
any precedent for the support on a vertical 
shaft, running at 250 revolutions per minute, 
of a load of 80 tons. The various mechanical 
problems to be met were nevertheless resolutely 
faced, and so successfully that but few details 
were proved by experience to be in want of amend- 
ment, and the additions to the original plant for 
long marked no radical departure from the designs 
embodied in the units first erected. 

The same general features have been largely 
followed in the Canadian plant, of which a de- 
tailed description was given by Mr. Cecil B. Smith 
in a paper read before the Canadian Society of 
Civil Engineers last January. Mr. Smith acted 
as resident engineer to the company for several 
years, and was afterwards engaged as consultant. 
As on the American side, the plan has been 
followed of constructing the power-house close to 
the intake from the Niagara River, and discharging 
the tail water through a tunnel opening into the 
Niagdra gorge, a short distance below the falls. 
The tunnel in this case is 25 ft. high, 19 ft. wide in- 
side of lining, and 2200 ft. long. So far as the mere 
cost of construction went, it would undoubtedly 
have been cheaper to erect the plant below the 
falls, conveying the water to it by an open canal. 
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On the American side it was the cost of land 
which made this scheme impracticable, and on the 
Canadian side it has been a desire to preserve the 
amenities of the Queen Victoria Park, which has 
made it necessary to face the additional outlay in- 
yolved in the construction of a tunnel for the tail- 
race. When the original plant on the American side 
was under discussion, doubts were freely expressed 
as to whether the brick lining would be capable 
of withstanding the wash of the escaping water, 
which, with all the turbines at work, moves 
at a speed of some 27 ft. per second. Mr. 
Smith, however, states that the brickwork, when 
examined, was found as good as ever, and was, 
moreover, covered with a slimy growth. The 
latter feature is remarkable in view of the rush of 
the water, and its presence se2ms a sure indication 
that the brickwork is not suffering serious damage. 

The units on the Canadian side are much larger 
than those originally erected on the American side 
of the river, being rated at 10,000, instead of 
5000, horse-power. ‘The turbines also differ in 
construction, being of the inward-flow type, and 
fitted with draught-tubes, whilst their predecessors 
were outward-flow turbines with a free discharge. 
The new generators, too, have internal revolving 
fields instead of external ones. In other respects, 
previous precedents have been followed. The main 
shafting, as before, is built up of riveted steel 
cylinders some 40 in. in diameter. The speed is 
the same—viz., 250 revolutions per minute—and the 
current is three-phase, generated at 12,000 volts, 
with a periodicity of 25 cycles per second. The 
wheel-pit, fore-bay, and tunnel, have been designed 
for ten 10,000 horse-power units working to- 
gether ; but eleven will be erected, so that at full 
load there will be a reserve of one unit. Winters 
in Canada are severe, and consequently precau- 
tions have to be taken against the admission 
of ice into the wheels. In addition to large 
blocks of ice, the water also carries with it 
quantities of frazil ice, the admission of which 
into the penstocks is prevented as far as possible 
by suitable screens. Part of the fore-bay is roofed 
over so as to protect as much as possible the work- 
men whilst engaged in keeping the screens free 
from ice. The construction of the intake works 
had to be commenced in a current of 10 ft. to 12 ft. 
per second. The first step taken was to enclose 
the area needed by a large cofferdam, consisting of 
two lines of timber cribs filled with broken rock, 
a puddle wall being built in the interspace between 
the lines of cribbing. The canal from the river to 
the fore-bay in front of the power-house is only 
some 130 ft. long, but is nearly 300 ft. wide at its 
narrowest point. It is designed to pass 8870 cubic 
feet per second. A concrete steel bridge crosses 
this canal, carrying the tracks of the International 
Railroad Company, as well as a roadway and foot- 
path. The wheel-pit is 570 ft. long by 18 ft. inside 
the lining. Its depth is 160 ft., the available head 
at the turbines being 136 ft. In building the 
power-house wood was used only for window-sashes 
and for the frames of the smaller windows, the 
object in view being the reduction of the fire risk. 
Two sets of mains issue, from the power-house, 
both being laid in conduits. Of these one leads to 
a transformer station half-a-mile distant, and the 
other to the steel arch bridge on which the cables 
are conveyed across the river. The ducts have 
four cableways each, and are laid in 7 to 1 concrete. 
The cables are 24 in. in diameter, and each contains 
three 4-in. stranded copper conductors. The trans- 
former station is of 25,000 horse-power capacity, 
divided between twelve water-cooled transformers, 
which will be used to step up the current to 
40,000 or 60,000 volts for distant transmission. 

Mr. Smith’s paper, from which most of the data 
above given have been abstracted, is copiously illus- 
trated, and his comments upon the treatment of 
the many practical difficulties which arose in the 
course of the work will well repay perusal. 








THE LATE JAMES MANSERGH. 

“Ir common-sense is not one of the most im- 
portant accomplishments of an engineer, then my 
oU years’ experience of active work has taught me 
very little.” The words are those of James 
Mansergh, and they will be accepted not only as a 
profound truth in the abstract, but as indicative of 
one reason why his genius as an engincer has proved 
ct such vast utility. Early in life Mr. Mansergh 
Siecialised, recognising that it was well to know a 
little of everything, but better to know everything 


about one subject. In his work, as one of our greatest | latter line and superintended its construction. 
water-supply and sewerage engineers, he had to Un this line there were built two very heavy 
overcome personal objections—sometimes of un- | wrought-iron bridges, one of 125 ft. and the other 
informed municipal bodies—often far transcending of 168 ft. span, for the rivers Cothi and Towy. 
the difficulties of the engineering problems in-|Mr. Mansergh was responsible for the design and 
volved, so that it was only by the exercise of that | building of staging and for the sinking of cy- 
suavity and common-sense which were his outstand- linders, and as the rivers were subject to very 
ing characteristics that he always managed to high and rapid floods, the work involved several 
exert a strong influence in favour of progress on the difficulties. It was in connection with the larger 
particular branch of his profession to which he was | of these bridges that Mr. Mansergh later in life* 
devoted. He recognised the importance of economy, |told the interesting story about the scouring of 
and shaped his plans accordingly, but never for one| the material around the outside of the cylinders, 
moment allowed the question of cost to obscure | with consequent reduction of frictional resistance, 
the main object he always kept in view—namely, brome caused in one night a considerable settle- 
that of improving the hygienic condition of the | ment, so that the cylinders had to be loaded beyond 
towns with which he was concerned. His aim was | a reasonable amount to ensure that they would 
the reduction of the death-rate, and it may be said | have the advantage not only of circumferential 
with truth of him—as of his great predecessors, | frictional resistance, but also of bottom foundation. 
Simpson, Hawksley, Bateman, Bazalgette, and| It was while in Wales that Mr. Mansergh had, 
Rawlinson—that he did more from this point of | with that eye to the future that characterised all 
view than can be claimed even for medicine. | his observations, decided that the Elan and Claer- 

Mr. Mansergh was fortunate in his education. wen Valleys would afford an eminently satisfactory 
Born on April 29, 1834, the second son of John site for the collection and storage of water—a 
Burkit Mansergh, who was for years a member of | scheme which thirty years later the Birmingham 
the Lancaster ‘l'’own Council and a leader in many | Corporation, on his recommendation, decided to 
philanthropic movements in the district, he received | adopt. In 1866 he joined the late Mr. Lawson, 





his early training in a school which has given to 
the world several men of high rank, notably Sir 
Edward Frankland, Professor Atkinson, and others. 
Later, he studied at Queenwood College, in Hamp- 
shire, having as an intimate fellow-student the late 
Professor Fawcett, along with whom, by the way, 
he edited the Queenwood Chronicle; while as his 
mathematical and surveying master he was greatly 
privileged in having Professor Tyndall, and as 
teacher of chemistry, Dr. Edward Frankland. When 
fifteen years of age he became a pupil in the office 
of Messrs. McKie and Lawson, of Lancaster, serv- 
ing there for over five years, until June, 1855. In 
the interval Mr. McKie had become the City Sur- 
veyor of Carlisle, and Resident Engineer on the 
length of railway between Morecambe and Skipton, 
now part of the Midland Railway system, and in 
this latter railway work Mr. Mansergh was 
occupied. 

He began his practical career in July, 1855, 
entering into an engagement as engineer and agent 
for the late Mr. E. Price. He proceeded to Brazil 
in connection with the construction of the Dom 
Pedro Railway, extending from Rio de Janeiro into 
the interior for 40 miles. Along with the late Mr. 
James Harris he took all the trial sections, and 
located and set out the line, afterwards superin- 
tending the construction of more than half of it. 
A considerable part of the line was through forest 
and swamp; and as an indication of the fact that Mr. 
Mansergh possessed that strong physique which is 
indispensable to the engineer, it may be stated 
that of the three companions who were engaged 
with him in the work, two died of fever and the 
other was invalided home. Mr. Mansergh con- 
tinued in South America for four years, and during 
this time consolidated the foundation of that prac- 
tical experience which was so useful in subsequent 
years. We have often insisted that to the young 
engineer the carrying out of works on behalf of 
contractors brings qualities not to be obtained in 
the drawing-office, or even as clerk of works. It is 
so necessary on the part of the contractor’s agent to 
meet and to anticipate difficulties, that there is 
awakened a keen intellectual activity and a resource- 
fulness that are invaluable to the development of a 

ractical mind; and there can be no doubt that Mr. 
ansergh’s experience, when employed on behalf of 
contractors, did much towards the formation of his 
character. It gave him a reliance and a knowledge 





of practical methods which are essential to the 
designing engineer, so that in after years he was 
the Getter able to appreciate those points which in- | 
fluence the economy of work. 

He returned to this country in the beginning of | 
1859, when he joined his old firm, becoming a 

rtner with Mr. Hugh Unsworth McKie, who | 
had continued to be engineer for the City of | 
Carlisle, and here for the first time he entered | 
upon his long association with sewerage work. In | 
1860 his partner and he carried out a new sewerage 
scheme for Carlisle, which included the first 
sewage farm laid out in England. The firm also 
were contractors for sewage works at West Ham. 

In 1862 Mr. Mansergh went down to Wales 
on a contractor’s staff, that of Messrs. John! 
Watson and Co, and there he was engaged on) 
the Mid-Wales and the Llandilo and Carmarthen | 
Railways. Le set out the greater part of the| 


formerly his chief in Lancaster, who had in the 
interval succeeded to the business, in Westminster, 
of Sir Robert Rawlinson. The firm continued in 
association with water works and sewage schemes 
until, in 1873, Mr. Lawson died, when Mr. 
Mansergh carried on business by himself, being 
joined later by his two sons, who have had a 
general experience of all classes of work, and a 
sound training in these two branches of engincer- 
ing work, with which the firm have been sv long 
identified. 

It would be almost impossible to review at any 
length the different works carried out by Mr. Man- 
sergh; even to name the towns, between 60 and 70 
in number, for which he had constructed water and 
sewerage works would serve little purpose. It is 
important rather to indicate the principles upon 
which he proceeded. In dealing with the sewage 
of inland towns, where there were no tidal rivers, 
he, in his earlier works at all events, invariably 
adopted the principle of the sewage farm, preferring, 
if possible, the delivery of the sewage by gravita- 
tion; but where economic conditions made it prefer- 
able, he adopted pumping, weighing pad va the 
relative financial significance of the proximity of a 
market for the disposal of produce, and of the value, 
prospective as well as present, of the land closely 
adjacent to a town. In large towns he adopted 
clarification in tanks, with precipitation agents 
and subsequent filtration. He never advocated 
treatment by precipitation alone where a reason- 
able standard of purity was required ; and chemical 

rocesses single-handed were, as a rule, assumed 
xy him to be inadmissible. It was only consis- 
tent with his general progressive attitude that 
he regarded with extreme interest, and later with 
much favour, the application of presses for sludge, 
which simplified the disposal of solids in inland 
towns. In later years, when the bacterial treat- 
ment of sewage came to the front, Mr. Mansergh 
was a willing listener to the theories put forward; 
and after careful inquiry and consideration, advo- 
cated the use of such processes, and carried out 
several works in which they were adopted. 

As regards water works he was an c:rly advo- 
cate of the use of masonry dams. It is s.id that 
Bateman never constructed a stone dim fcr 
impounding water, and that the Vyrnwy dam was 
Hawksley’s first essay in this direction. As early 
as 1878 Mr. Mansergh constructed a small one on 
the River Wyre, in front of a low weir, which 
had been some years previously carried out under 
Sir Robert Rawlinson’s direction for the Lancaster 
Corporation. This masonry dam was 465 ft. high 
above the river, and was across & narrow gorge, 
the curve in plan being of 100 ft. radius. Mr. 
Mansergh took the view that masonry should 
always be adopted where the head of water be- 
hind the dam was 100 ft., and that such struc- 
tures should be founded on an unyielding base of 
rock from side to side of the valley, otherwise unequal 
settlement, owing to the varying nature of the soil, 
might involve fracture. It is inconvenient that a 
stone wall should be tied into the side of an 
earthen valley ; and in this connection, it may be 
said, he was never an admirer of the American 


* See Proceedings of the Institution of Civil Engineers, 
vol. exliii , pyge 154. 





778 


ENGINEERING. 











[JuNE 16, 1905. 


practice of composite dams composed of earth and | square miles, comparable only with the County of | rest in this work, because it completed in 1894 , 
stone. In sucha construction the core of water-tight | London ; and the scheme then recommended has | scheme initiated 300 years before by Sir Francis 
barrier in the earth bank is not puddled clay, as| been carried out, almost without alteration, at a) Drake, who constructed a weir 8 ft. or 10 ft. hig! 
| cost of about 44 millions sterling. In 1895 Mr. Man- | across the river, and carried thence a leat 17 mil: 

but a thin stone wall joined to the end of the true | sergh went to Toronto to advise the Municipality | long to Plymouth. 


would be adopted with earthen banks in this country, 


stone dam. Some of the finest stone dams that 
have been constructed in this country have been 
designed by Mr. Mansergh. Those in connection 
with the Elan and Claerwen Reservoirs for the Bir- 
mingham Corporation Water Works are amongst 
the most prominent. These dams, which vary from 
122 ft. to 135 ft. in height, form part of a scheme 
which will ultimately include six impounding re- 
servoirs, with a_ total 
capacity of over 17,000 
million gallons ; but this, 
the crowning work of Mr. 
Mansergh’s career, was 
fully described by us on 
the occasion of the open- 
ing by his Majesty the 
King on July 21, 1904. * 

Amongst the other im- 
portant works carried 
out in this country, brief 
mention may be made 
of the Stockton and 
Middlesbrough scheme, 
which was fought for 42 
days in the Commons 
and Lords as a compet- 
ing Bill with that of the 
water company. The 
latter was rejected, the 
former passed; and the 
first case of compulsory 
purchase of a water un- 
dertaking by a public 
authority was thus ac- 
cepted by both Houses 
of Parliament in 1876. 
Mr. Mansergh was a 
strong advocate of the 
owning of water works 
by municipal authorities, 
although he was opposed 
generally to municipal 
trading. In connection 
with the acquisition of 
these works by municipal 
bodies, he took a very 
sound view, which was 
the more important as 
he was very frequently 
an arbitrator between 
companies and corpora- 
tions. The underlying 
principle in his decisions 
was, that if the share- 
holder was assured of all 
the actual and dormant 
value of his present in- 
vestment in water works 
in some other form—in 
Corporation bonds—then 
he would probably agree, 
and might, indeed, regard 
the change as welcome ; 
but on no account would 
Mr. Mansergh counten- 
ance the slightest sug- 
estion of confiscation. 

e was, of course, a 
strong advocate of the 
acquisition of the water 
supply of the Metropolis 
by an elective board, and 
was a memberof the Com- 
mission presided over by 
Lord Balfour of Burleigh 
in 1892-3. 

Mr. Mansergh’s services, however, were solicited 


far beyond the boundaries of the United King- | 


dom. In 1884 he visited the United States, to 
report upon an important water scheme, and in 
1889 he was commissioned by the Government of 
the Colony of Victoria to devise a scheme of sewer- 
age and sewage disposal for the metropolitan dis- 
trict of Melbourne. He proceeded to the Colonies 
along with his elder son, Mr. Ernest Lawson Man- 
sergh, going by way of New York and Canada, and 
returning by the Indian Ocean and the Red Sea. 
The Melbourne scheme dealt with an area of 133 


* See ENGINEERING, vol. lxxviii., page 103. 


there about the existing supply, and was accom- | 


nied on this occasion by his younger son, Mr. 
Walter L. Mansergh. Later in the same year he 


With a very wide knowledge of his work, Mr. 
Mansergh made a splendid witness before Parlia 
mentary Committees, and his services were jy 


_visited Ceylon, by instructions from the Crown | much request as an umpire and arbitrator, espe- 


| Agents for the Colonies, for the pur 


e of inquiring | cially, as we have indicated, in connection with 


into the sanitary condition of the City of Colombo, | the transfer of gas and water undertakings from 


and prepared a scheme involving a cost of 700,000/., | companies to public authorities. 
a part of which is now being carried out under the | 





From a Photograph by Mr. Thos. Fall, 


_ feth aasnge. 





supervision of his firm. In the autumn of 1898 he 


was invited by the Burgomaster of Budapest to be | 


one of a small commission, otherwise composed of 
German and Hungarian engineers and professors, 
to inspect and report upon the works of that city, 
regarding which there was considerable discussion, 
and the effect of his report was to very materially 
allay public alarm. 

As consulting engineer, he was associated with an 
interesting piece of work in the shape of a granite 
wall 85 ft. high, built across the River Meavy, on 
Dartmoor, by Mr. Sandeman, for impounding the 
water forming the Barator reservoir for the supply | 
of Plymouth. Mr. Mansergh had a special inte- | 





tinued surprising] 





He was a lucid 
writer, confining himself, however, to the subjects 
of which he was master 
— sewerage and water 
supply ; but in later 
years he had little time 
to devote to such work. 
In 1880 he delivered a 
series of lectures at the 
School of Military Engi- 
neers, at Chatham, on 
prospecting for water, 
well-sinking, and boring. 
In 1882 he read a paper 
before the Institution 
of Civil Engineers, on 
‘*The Lancaster Water 
Works Extension,” and 
for this received the 
Telford Medal and Pre- 
mium. He _ was _lec- 
turer, on more than one 
occasion, for the Sani- 
tary Institute of Great 
Britain. At the Engi- 
neering Congress of 1897 
he dealt in a very 
forcible and informing 
way with the ‘‘ Law and 
Allocation of Under- 
ground Water;” while 
at the Glasgow Congress 
in 1900 he delivered 
a short and crisp presi- 
dential address. He also 
lectured for the Carpen- 
ters’ Company, and in 
March of 1900 delivered 
the Friday evening dis- 
course at the Royal In- 
stitution. He was elected 
a Fellow of the Royal 
Society in June, 1901. 
He became an Associate 
Member of the Institu- 
tion of Civil Engineers 
in 1859, was promoted to 
full membership in 1873, 
made a Member of Coun- 
cil in 1885, Vice- Presi- 
dent in 1895, and in 1900 
attained to the presi- 
dency of the Institution, 
the highest honour of the 
profession, which he well 
merited. On that occa- 
sion he delivered a presi- 
dential address in which 
he reviewed the progress 
of water supply and 
sewage works from the 
earliest times, and offered 
sound opinions for the 
benefit of the younger 
members of the profes- 
sion. He became a mem- 
ber of the Institution of 
Mechanical Engineers in 
the year 1875, and was 
elected a Member of 
Council in 1902. We have said that the Bir 

mingham Corporation Water Works, opened last 
autumn, was the crowning event of Mr. Man- 
sergh’s career; it was almost the last. At the 
time of the Royal inauguration he was in indif 

ferent health, owing to an affection of the heart, 
and later this cardiac trouble, complicated by 
other symptoms, returned at ever-shortening inter- 
vals of time. At first when free from heart 
weakness, he, with characteristic will-power, con 

active ; but for some four 
months past it has been recognised that these were 
but temporary recoveries, and the end, which came 
yesterday, the 15th inst., was not unexpected, 
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LONDON COUNTY COUNCIL THAMES STEAMER. 


CONSTRUCTED BY 


MESSRS. NAPIER AND 


MILLER, LIMITED, SHIPBUILDERS, YOKER, 


N.B. 











although, nevertheless, it has brought keen regret 
to the very wide circle of friends who are not likely 


to forget either Mr. Mansergh’s high professional. 


attainments or the straightforward sterling manli- 
ness which distinguished all his actions. 








LONDON COUNTY COUNCIL STEAMBOAT 
SERVICE. 


His Royal Highness, the Prince of Wales, K.G., 
will inaugurate to-morrow the new Thames Steam- 
boat Service of the London County Council; and 
we illustrate above the vessel on which His Royal 
Highness ought to have inaugurated the service. It 
was originally named the King Alfred, and when the 
list of ships was presented to the Prince, with the 
request that he should indicate the one upon which he 
desired to confer distinction, he, with his well-knowi 
preference for all things naval, selected the King 
Alfred. This was one of the vessels built by Messrs. 
Napier and Miller, Limited, and the County Council 
for no sufficient reason changed the name of the 
Clyde-built boat, conferring it upon one of the vessels 
built on the Thames ; such an exhibition of injudicious 
local patriotism is unworthy of the London Count 
Council, but unfortunately is characteristic of suc 
bodies. The contract for ten of these vessels was placed 
with Messrs. Napier and Miller, Limited, of Yoker, 
N.B. ; for ten others with Messrs. J. I. Thornycroft and, 
Co., Limited ; and for the remaining ten with the Thames 
Iron Works Shipbuilding and Engineering Company, 
Limited, Blackwall. At the time objection was raised to 
any of the vessels being built elsewhere than on the 
Thames, although prices submitted by several northern 
firms of good repute were less than those asked by the 
Thames firms. To anyone who is conversant with indus- 
trial economics and sound finance, it is obvious that the 
work should have been given to the lowest tenderer, 
all other things being equal. This is the more im- 
portant, as grave doubt is entertained by many as to 
the probable financial outcome of this new under- 
taking of the London County Council. The total 
capital involved in the construction of these vessels is, 
according to the original estimate, 203,030/.; and it is” 
proposed to spread the repayment of this over a period 
ot twenty years, making an annual charge of 19,616/, 
As the vessels were built to comply with the London 
County Council’s conditions, it is no disparagement to 
the rr builders to say that the boats, as con- 
structed, are not at all likely to continue in an efficient 
state for twenty years. They are, no doubt, of suffi- 
cient structural strength for the work they are ex- 
pected todo, but the scantlings are exceptionally light, 
and, unless great care is exercised, the corrosion may 
be a serious matter. Again, to put it mildly, the 
vessels are by no means typical of that progressive 
policy which the London County Council pm to 
pursue—a point that will be obvious to any one who 
examines the drawings which we published in a 
recent issue (see page 573 ante). 

The engraving of a typical vessel, published 
above, is from a fem oy taken while the vessel 
was leaving the Clyde for her voyage round to the 
Thames, and it scarcely does full justice to the model, 

cause the square port-holes have had to be battened 
up, and s of coal lumber the decks. Messrs. 
Napier and Miller, Limited, have thoroughly justified 


‘with a stroke of 3 ft. 





the action of the London County Council in placing 
ten of the boats with them, as the speed of their 
vessels has in all cases exceeded that of the Thames 
boats. The boat illustrated is typical of the whole of 
the vessels of the fleet, differing only in slight par- 
ticulars. The dimensions are 130 ft. long, 18 ft. é in. 
beam, and 7 ft. deep. They are classed at Lloyd’s as 


for river purposes. Each has a ere jae of 
about 530 ngers, there being a lower saloon 
forward and aft, with suitable underline lavator 


accommodation. The interior is to be steam-heated, 
and electric lighting has been adopted throughout. 
The vessels are steered by steam gear. The builders 
were set a difficult task in designing a vessel to carry 
so many passengers, with a draught not exceeding 2 ft. 
10 in. in fresh water. But, for the sake of having 
finer lines, and making sure of the boat carrying her 
load, the Clyde firm increased the beam 6 in. beyond 
the County Council’s requirements, and at the same 
time installed larger boilers, with the result that the 
vessels carry the deadweight easily, and, when loaded, 
steam 14 miles an hour, or a mile over the contract 
speed. Although intended for river purposes only, 
they proved themselves admirable sea boats on the 
vo age round to London. 

ile the Thames Iron Works Shipbuilding and 
Engineering Company constructed the machinery for 
their own vessels, the boilers and engines for all of 
the other 20 boats were made by the Scott’s Ship- 
building and.Engineering Company, Limited, Greenock. 
These included the ten vessels ordered from Messrs. 
Thornycroft, six of which they built themselves, at 
their Southington Works, while the four others were 
constructed by Messrs. G. Rennie and Co., at Green- 
wich. The Thornycroft boats, however, are 6 in. less 
beam than the Clyde-built boats. They were illus- 
trated and described in ENGINEERING, page 573 ante. 
The engines are illustrated on page 774; they are of 
the compound diagonal and surface-condensing type, 
with two cylinders, 16 in. and 31 in. in diameter, 
The pistons are of cast iron, 
and the slide-valves are single-ported and fitted 
with relieving rings. Forged steel guide-columns bind 
the cylinders to the three entablature frames. The 
crank-shaft is a solid steel forging, 68 in. in diameter, 
coupled to the steel paddle-shafts by flexible couplings. 
Suitable hand-turning gear is fitted. The surface con- 
denser, constructed of light brass sheets, is cylin- 
drical in form, and is p below the guide-bars 
close to the cylinders. The water ends are of cast 
brass, arranged for double circulation of the water. 
There are 375. square feet of cooling surface on the 
tubes, which are § in. in diameter. The air-pump, of 
the trunk type, is driven by be]l-crank levers off the 
low-pressure connecting-rod, and has the usual foot, 
wt and bucket valves. Driven off the same cross- 
head as the air-pump are two independent feed-pumps. 
All these pumps are of gun-metal. For reversing, the 
— are fitted with steam and hand reversing pear, 
and the valve gear is balanced by setting the 
pressure and low-pressure drag-rods on opposite sides 
of the weigh-shaft. Suitable gear is also provided for 
starting the engines, for draining the cylinders, and 
for taking indicator di ms, while an efficient arrange- 
ment is provided for lubrication and for water service. 

The paddle-wheels, which have the usual featherin 

gear, are 10 ft. 7 in. in extreme diameter. Each whee 


1 








has seven floats, pivoted on a circle 8 ft. 6 in. in dia- 
meter. The surface of each float is 10 square feet. 
The central boss is of cast steel, and the arms and rims 
of Yorkshire iron, while the floats are American elm. 
Each steamer has one cylindrical steel boiler, 9 ft. 
in diameter by 9 ft. 3 in. long. There are two 
removable plain furnaces, 2 ft. 9} in. in diameter, 
and return tubes 2} in. in diameter, having a total 
of 730 square feet of heating surface and square 
feet of te surface. ‘The boilers are designed 
for a working pressure of 109 lb., to Board of Trade 
and Lloyd’s requirements. Howden’s system of forced 
draught is fitted. There is a spark-arfester and 
hinged funnel, suitably geared and balanced. In 
addition to the usual safety-valves, a silent blow-off 
to the condeuser is fitted. 
The auxiliary machinery comprises a 44 in. circulating 
ump with auxiliary air-pump attached, a direct-acting 
feed and bilge-pump, and a 3-ft. fan and engine for the 
forced draught, and an electric engine and dynamo. 
Steam steering gear is also supplied, and a large feed- 
water tank fitted with a gravitation feed-water filter. 
These steamers have been designed for a workin 
speed of 12 statute miles per hour and a trial speed o 
13 miles per hour, or 11.285 knots. The best trial 
performances have been attained by the FitzAilwan 
and the Turner, ex King Alfred, both built on the 
Clyde, these having attained a speed of 14.1 miles per 
hour, or 12} knots, with 69.8 revolutions per minute 
and 360 indicated horse-power, the mean draught being 
2 ft. 98 in. This is nearly 1 knot more than required. 
The London County Council vessels will have to con- 
tend with the opposition of existing boats; but it is 
hoped, in the interests of the already overburdened 
ratepayer, that they will be successful. The under- 
taking, as we have already indicated, is an onerous 
one : for accepting 20 years as a fair period for the 
existence of the vessels built, the annual charges added 
to expenses in connection with piers, wages, fuel, 
stores, repairs, and docking, will require the earnin 
of 100,000/. before the accounts are balanced, an 
before anything is gained for a reserve fund, other 
than the ordinary sinking fund. It is impossible to 
indicate the possible revenue of the boats. The idea is 
to run them year in and year out, and no doubt in the 
summer months they will be well patronised ; but the 
summer is short, and, as recent experience has shown, 
our climate is never a certain element ; so that it is 
very doubtful if the boats will capture from the tram 
or "bus lines any large measure of regular traffic to 
supplement the erratic and short-seasoned pleasure 
service. 








THE CLYDE VALLEY ELECTRICAL 
POWER COMPANY. 
Tus company, incorporated in 1901, for the pur- 
pose of supplying electrical power to the manufac- 
turers in the Clyde Valley, for its field an area 


h- | of 750 square miles, comprising the most important 


manufacturing and coal-producing district in Scotland. 
It extends from Craigendoran and Port Glasgow on the 
west to Lanark and Shotts on the east, excluding the 
City of Glasgow, and the Burghs of Govan, Partick, 
Port Glasgow, Paisley, and Hamilton, which, although 
situated within the area, have been exempted from 
the company’s operations, unless they should decide 
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to take a supply from the company. The Burgh of 
Clydebank has made over its provisional order to the 
power company, who have accordingly put down 
special plant for the power and lighting of the burgh. 

Two generating stations have been erected, one at 
Yoker on the banks of the Clyde, about 5 miles below 
Glasgqw, and the other at Motherwell, 15 miles above 
the city. Both these stations are the same size and 
almost identical in arrangement, the only difference 
being in connection with the condensing apparatus. 
At Yoker there is no trouble about this, as all the 
water wanted is at hand in the Clyde, but at 
Motherwell the power-house is 400 yards from 
the river, and at 140 ft. higher level; hence at 
the latter place a cooling-tower, &c., have been in- 
stalled, as will be mentioned later. The following 
particulars, except where stated otherwise, apply 
equally to both generating stations. The boiler-house 
is 186 ft. long by 50 ft. wide, and at present contains 
four double-drum Babcock and Wilcox boilers, each 
with 4400 square feet of heating surface. Super- 
heaters are fitted, and the steam leaves the boilers at 
175 lb. pressure, with a superheat of 150 deg. Fahr. 
In the main flue is an economiser containing 432 ten- 
foot tubes, which can be by-passed in the usual Me 
The chimney is of the Alphons Custodis type, 225 ft. 
high above foundations, which are carried to a depth 
of 22 ft., and cover 2116 square feet, giving an average 
weight of 2 tons per square foot upon them. The 
lower part of the shaft is lined with firebrick for a 
distance of 85 ft. Each boiler is fitted with a Roney 
mechanical stoker, manufactured, as were the high- 
speed steam-engines by which the stokers are driven, 
by the British Westinghouse Company. Coal is 
brought into the company’s private siding by rail, and 
there dumped by hydraulic power into the crusher 
pit, where it passes through crushing and screening 
machinery driven by a 10-brake-horse-power motor. 
It is then picked up by a bucket conveyor of Messrs. 
Graham, Morton, and Co.’s make, and delivered to 
the storage bunkers in the boiler-house. The same 
conveyor is used for carrying away the ashes from 
the boiler furnaces, From the bunkers the coal is fed 
automatically to the stokers, being automatically 
weighed in transit and the weight recorded on an indi- 
cator. A motor-driven agitator prevents the coal 
sticking in the shoots leading to the stokers. 

The engine-room proper is on the ground level, with 
the sentiney machinery in a basement. It is 252 ft. 
long by 43 ft. 6 in. wide, and at present contains two 
Westinghouse Parsons steam-turbine sets, each with 
a normal rating of 2000 kilowatts and an overload 
capacity of 50 per cent. The speed is 1500 revolutions 
per minute, giving a peripheral velocity of 5 miles 

r minute on the rotor. The turbines are of the 
atest double-flow pattern, in which the steam travels 
from the centre towards both ends. Each turbine 
contains no less than 20,000 blades, of which the first 
series are of drop-forged steel, while special metal is 
used for the low-pressure blades to avoid corrosion from 
the wetness of the steam. The rotor carrying the 
blades is a rolled-steel drum, into which end discs of 
forged steel are shrunk, the discs being pressed on to 
the shaft. Each turbine is directly coupled to a 
Westinghouse three-phase generator, with an output 
of 2000 Cilowatts at 11,000 volts and 25 cycles. he 
two-pole rotating field is of solid Whitworth fluid- 
pressed steel, following the usual Westinghouse con- 
struction, and the armature is laminated, and wound 
with copper bars in practically closed slots. The 
starting, stopping, and speed control of the generator 
sets is effected from the switchboard, the exciter cur- 
rent being used for the roe. Oil from an overhead 
tank under a head of 50 ft. lubricates the generator 
bearings, the — oil passing through coolers before 
being pumped back into the tank. One more set of 
2000 Filowatts and one of 3500 kilowatts can be 
accommodated in the present engine-house, —— 
up the eventual capacity of the station to 500 
kilowatts. 

The two exciter sets are each of 75-kilowatts capa- 
city at 125 volts, and consist of an 11 in. by 19 i ta 
1] in, stroke vertical compound Westinghouse engine, 
direct-coupled to a compound-wound dynamo. Either 
set will furnish all the exciting current for both gene- 
rators; and current from the exciter bus-bars is also 
used for the motors working the coal-handling plant, 
economisers, pumps, and travelling crane, as well as 
for the electrically-operated nain switches. The tra- 
velling crane is of the three-motor type, by Messrs. 
C, A. Musker and Co., rated at 30 tons, with a span 
of 42 ft. 

The condensing plant at Yoker consists of two 
vertical Mirrlees- Watson surface-condensers, each with 
6250 square feet of cooling surface. Each turbine 
exhausts directly into its own condenser, which is 
fitted with a steam-driven two-stage dry air-pump in 
the basement. The condensed water is pumped to the 
hotwell by a motor-driven centrifugal pump, and 
thence to the boilers per a couple of J. and P. 
Hall and Son’s tandem double-acting compound feed- 

umps, each capable of be oe | 9600 gallons per 

our against a pressure of 175 lb. What make-up 


water is required is taken from the city mains, as 
Clyde water is not fit for boiler feed. The exciter 
engines exhaust into a separate Worthington surface- 
condenser with 600 square feet surface. Circulating 
water is drawn from a circular well 18 ft. in diameter 
and 9 ft. deep, in communication with the Clyde b. 
two 30-in. pipes. The water is passed through the 
condensers by a steam-driven centrifugal pump, the 
condenser inlet and discharge pipes being 36 in. in 
diameter. The auxiliary plant also comprises a feed- 
water heater by Messrs. Joseph Wright and Co., with 
a heating surface of 700 square feet. 

At the Motherwell Station, a barometric condensing 
plant is installed, capable of maintaining a 27.5-in. 
vacuum when dealing with 80,000 lb. of exhaust steam 
per hour, if supplied with 348,000 gallons of cooling 
water at a temperature not exceeding 80 deg. Fahr. 
Vapour is removed by a pair of steam-driven two- 
stage dry vacuum pumps, with Corliss valves to the 
steam cylinder, running at 100 revolutions per minute. 
The circulating water is cooled by a natural-draught 
enclosed wooden cooling-tower 73 ft. high, built by 
Messrs. Balcke and Co. This tower will reduce the 
temperature of 220,000 gallons of water per hour from 
120 deg. to 80 deg. Fahr., provided the atmospheric 
temperature does not exceed .70 deg. Fahr., with an 
evaporation loss not exceeding 24 per cent. of the 
circulating water. 

The switch-gear is of the Westinghouse desk-control 
type, arranged on three galleries. The two lower 
galleries contain the oil-switches and feeders, while 
the control desk, with its small low-pressure switches, 
is on the top floor, directly facing the instrument- 
board. The main bus-bars are also on the top floor, 
separated from one another by brick partitions. Six 
feeders leave the Yoker station, —— at their 
ager! departure by Westinghouse lightning-arresters. 

he cables are laid in duplicate, to prevent interrup- 
tion of the supply by accidents. Two 150-kilowatt 
motor generator sets at the Yoker station convert the 
current for the use of the Burgh of Clydebank, which, 
as previously stated, has decided to take its supply 
from the Power Company. The Yoker generatin 
station feeds two sub-stations, and the Motherwell 
station ten sub-stations, the two systems being as yet 
entirely separate from each other. The E.H.T. cables 
were supplied and laid by the British Insulated and 
Helsby Cable Company, while the H.T. and L.T. 
cable-work was carried out by Messrs. Henley and Co. 

The consulting engineers for the scheme are Messrs. 
Strain and Robertson, MM. Inst. C.E., of Glasgow ; 
Mr. H. A. Barnett, resident engineer to the Clyde 
Valley Company, has supervised the erection of both 
power stations and the cable system since the com- 
mencement ; and to these gentlemen and to Mr. D. A. 
Starr, the general manager of the Clyde Valley Power 
Company, we are indebted for their assistance in pro- 
viding particulars for the above outline of the scheme. 








More Coat.—A discovery of coal at Cheadle, follow- 
ing upon a similar discovery in another portion of the 
pottery coal-field about a year since, has opened up great 
possibilities for the district, which, until a few years ago, 
suffered agp from the want of railway communica- 
tion. Now a line connects Cheadle and the collieries 
with the North Staffordshire system, and a fresh impetus 
has been given to the trade and industries of the locality. 
The latest discovery has been made at the Cheadle Park 
Colliery, which is under the management of Mr. W. 
Lockett, F.G.S., who is also the agent at Draycutt Col- 
liery, where the same seam was won a year ago by Mr. 
J. kett. It is calculated that the new seams will 
yield about 4,000,000 tons of good saleable coal, while it 
is also believed that at a greater depth than the Dilborne 
seam there is a valuable field of ironstone. 





Acip-ResisTiInG ENAMEL AND GALVANISING Patnt.— 
We have recently had the Hg recep. of trying two 
different kinds of paint, which were sent us by the C. C. 
Brand Paint Company, 82, Victoria-street, One 
of these paints is a black acid-resisting enamel, and the 
other a metallic or galvanising paint, which gives to 
articles coated with it a lustrous appearance similar 
toaluminium. Several important advantages are claimed 
for these paints, yo a Daren are the variety of purposes 
to which they can applied. The claims appear 
to be supported by actual tests. In the case of the 
black enamel, the surface it forms is smooth and 
glossy, and will resist sulphurous fumes, such as are 
found in manufacturing towns. It is also very elastic and 
adhesive. The enamel sets in three or four minutes, and 
becomes quite hard in from 20 to 30 minutes. Amon 
other things it forms a very good dressing for oilskins an 

ulins. A rather unusual feature about it is that it 
will withstand a temperature considerably above that of 
boiling water, without blistering or cracking. It also 
appears to be well suited for ogg Sa and wood work, 
pipes, damp walls, and for roofs. e metallic galvanis- 
ing paint dries very hard, and forms a very protec- 
tion against rust, one coat being sufficient to constitute 
a very efficient covering. It also has the advantage that 
it retains its brilliancy and er Foye rties even when 
subjected to a temperature of . Fahr. Under 
these conditions it is practically odourless, and on this 
account is useful for coating hot-water pipes, stoves, 





baths, &c. These paints have very good covering power. ! 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 
G Pig-Iron Market.—When the market opened 
last Thursday the tone was steady, and Cleveland warrants 
were done at 45s. 6d. cash, but the tone got easier, and 


Y {some transactions took place at 45s. 5d. cash, 45s. 6d, 


eight days, and 45s. 64d. one month. At the close the 
quotations were 45s. 34d. cash, 45s. 5d. one month, 
and 45s. 7d. three months sellers; but there were no 
buyers for the latter dute. The turnover was nearly 
5000 tons. At the afternoon session, prices of Cleve- 
land warrants improved, and cash iron was done up 
to 45s. 6d.; —e also took place at 45s. 5d. 
and 45s. 44d. cash. Forward warrants were neglected, 
but were quoted at the close at 45s. 8d. one month, which 
was 3d. = On Friday morning the tone of the market 
was very firm, and Cleveland warrants advanced in price. 
The turnover was only some 4500 tons, and was for dif- 
ferent dates, the transactions being 45s. 5d. and 45s. 64d. 
cash, 45s. 74d. twenty-one days, 45s. 8d. fourteen days, 
453. 9d. one month, and 453. 104d. three months. 
One lot of hematite iron was done at 55s. 6d. 
cash. The settling prices were: — Scotch, 49s. 44d.; 
Cleveland, 45s. 74d.; Cumberland hematite iron, 55s. 6d. ; 
and Standard foundry iron, 44s. In the afternoon the 
turnover was again small, only 2000 tons of Cleve- 
land warrants changing hands. The tone was steady, 
however, and the transactions were done at 45s. 64d. cash, 
453. 9d. and 45s. 8hd. one month, and 45s. 104d. three 
months. The closing quotations were 45s. 7d. cash and 
45s. 9d. one month sellers, buyers being 1d. less in each 
case. On Monday the market was closed for the Whit 
Monday holiday. On Tuesday morning the market 
opened quietly, and the total business amounted to 4000 
tons of Cleveland warrants, which were done at 45s. 8d. 
one month and 45s. 104d. three months. The tone was 
steady, and at the close there were sellers over at45s. 104d. 
three months, and buyers at 45s. 9d. No dealings of 
any kind took place in the afternoon, but the tone of 
the market was good, and Cleveland warrants were 
quoted at 4d. per ton up at 45s. 7d. cash and 45s. 84d. 
one month sellers. When the market opened to-day 
(Wednesday), there was a continuation of the recent 
idleness, and the only business was one or two lots 
of Cleveland warrants, which were done at 453. 6d. cash. 
Forward iron was neglected, but the price was un- 
changed at 45s. 84d. one month, and hematite iron was 
quoted at 55s. 9d. cash sellers. The afternoon was again 
a complete blank as regards transactions, but Cleveland 
warrants were quoted 4d. easier for cash, and unchanged 
for forward business. At the close the quotations were : 
45s. 64d. cash and 45s. 8)d. one month sellers. The 
market quotations of makers’ No. 1 iron are as follows :— 
Clyde, 56s. 6d.; Calder, Gartsherrie, and Summerlee, 
57s.; Langloan, 64s. 6d.; Coltness, 63s. 6d. (all shipped at 
Glasgow); Glengarnock (shipped at Ardrossan), 57s.; 
Shotts shipped at Leith), 58s.; Carron (shipped at 
Grangemouth), 58s. 


Sulphate of Ammonia.—Little change falls to be re- 
ported as to the state of the sulphate of ammonia market. 
The quietness continues, but the price remains fairly 
steady at about 12/. 15s. per ton, although some sales 
have lately been reported at 12/. 133. 9d. for prompt 
delivery. The amount exported last week from Leith 
Harbour was 104 tons. 


_ Scotch Steel Trade.—Thore has been rather more doing 
in the local steel trade during the past week. Specifica- 
tions have come in rather better, and the outlook at the 
moment is certainly not so black as some would have us 
believe. Although no great rush is expected, it is thought 
that for the next month at least all the works will be well 
employed. The present unsettled state of the labour 
market is making itself felt in the steel trade, as well as 
in the other branches of our local industries, 


Scotch Coal Trade.—The present report of the local coal 
trade is, that home business is very quiet and prices very 
low, although the shipping part of the trade is fairly good. 
For the week ending Saturday, June 10, the export from 
the Scotch ports was 232,198 tons, as against 195,982 tons 
for the aot week of last year. Of this increase, 
Glasgow and Methil harbours each accounted for about 
12,000 tons, and Leith nearly 7000 tons. The Glasgow 
Corporation contracts for about 700,000 tons have just 
been placed at reductions of 3d. to 6d. per ton on last 
year’s prices. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
The Iron and Steel Trades.—Business was very generally 
suspended during the early part of the week, and most of 
the works were closed. The local iron trade is keeping up 
better than was anticipated. There is a steady demand, 
and the consumption of pig iron is on the increase. At 
present there is not much buying forward, as prices seem 
to be stationary. Some local makers are scarcely able 
to effect deliveries as fast as customers desire. [n the 
finished iron trade there is a little improvement, and 
books are better filled with work. The steel trade is more 
active, and some houses are so favourably situated that 
deliveries cannot b3 promised under several weeks. The 
lighter trades remain depressed. At some of the silver 
and cutlery works operations will not be resumed until 
next week, there being so little work on hand. 


The Hull Coal Trade.—Although the coal trade has 
been so quiet, the export business has been of a progres- 
sive character. In May over 100,000 tons more coal was 
received than in the corresponding month of last year. 
The amount for May reached 304,768 tons, compared 
with 299,568 tons in the corresponding period of last year 





—an increase of 5200 tons. During the five months the 
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consignments totalled 1,465,160 tons, against 1,338,000 
tons in 1904—an increase of 118,160 tons. The business 
done coastwise shows an improvement on April, when 
90,731 tons were sent, against 22,401 tons last month. Of 
the quantity sent in May, 10,075 tons went to London; 
being a slight decrease on the preceding month. The 
business done during the past five months reached 139,082 
tons, of which 77,754 tons found its way to the Metro. 
polis. The exports for the month show a decrease of 
19,682 tons compared with the corresponding period of 
last year, when 178,996 tons were shipped, — 159,314 
tonsinthe present year. The exports in May were well 
ahead of last year. In the course of the five months 
563,086 tons were exported, against 498,089 tons in 1904 
—an increase of 64,997 tons. 


South Yorkshire Coal Trade.—Most of the collieries in 
this district have been shut down this week, but there are 
ample supplies on hand to meet the restricted consump- 
tion consequent on the principal works being closed. 
There is a fairly brisk demand for steam coal, both for 
shipment and for the use of railway companies, and some 
pits are running four or five days per week. The house- 
coal branch is extremely quiet, and notwithstanding 
efforts to keep down stocks, they are accumulating. 
Common coal is moving off freely, especially for use in 
the mills of Yorkshire and Lancashire. Coke makers 
are well employed, especially in producing qualities for 
the manufacture of steel, and prices are very firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—To-day the Exchange was 
reopened here after the holidays, but very few of the 
regular attenders put in an appearance, and business was 
practically at a standstill. In the absence of transactions 
the fixing of quotations was no easy matter. Traders 
who were present appeared to take a fairly cheerful view 
of the early future, and they were encouraged in their 
sanguine hopes by the practical end of additions to the 
warrant stores, the Ppp a of iron now being sent there 
being very small, and by the improving shipments. 
g.m.b. Cleveland pig was put at 453. 6d. f.o.b., and it 
was understood that there was no difficulty in buyin 
from second hands at that price, which was also the cas 
quotation for warrants. o. 1 was 47s. ; No. 4 foundry. 
43s. 6d.; grey forge, 423. 3d.; mottled, 41s. 9d.; and 
white, 41s. 6d.; East Coast hematite pig was said to be, 
if anything, rather easier, notwithstanding the vigorous 

rotest of producers that there was no reason whatever 
ee a fall, especially as the cost of making had, by the 
stiffening of nove | ore, become a shade dearer. For 
early jens of Nos. 1, 2, and 3 about 54s. 6d. was the 
figure; whilst No. 1 was put at 54s. 9d. ; and No. 4 forge 
at 51s. 6d. Spanish ore remained very strong, owing 
chiefly to the continued firm attitude of the mine-owners 
in Spain, who appear determined not to give way at all, 
but, on the contrary, to be inclined to further advance 
rates, in spite of all efforts of consumers here to get quota- 
tions down a little. Rubio, of 50 per cent. quality, is put 
at 15s. 74d. to 15s. 9d. ex-ship Tees. 


Manufactured Iron and Steel.—In most branches of the 
manufactured iron and steel industries producers are kept 
going on running contracts, and especially is this the case 
so far as plate-makers are concerned. A few inquiries 
rted, and it is understood that ship- 


for plates are repo! : c 
builders are receiving deliveries none too — to meet 
Vv 


their needs in the p of the work which they have 
in hand. Few new im, however, are being placed in 
any departments, but quotations all round are maintained. 
Common iron bars are 6/. 7s. 6d.; best bars, 6/. 17s. 6d.; 
iron ship-plates, 6/. 2s. 6d.; iron ship-angles, 67. 7s. 6d.; 
steel bars, 6/. 5s.; steel ship-plates, 5/. 17s. 6d.; steel ship- 
angles, 5/. 10s.; steel boiler - plates, 7/.; steel joists, 
5/. 7s. 6d.; steel sheets (singles), 7/. 53.; steel sheets 
(doubles), 72. 15s.; and heavy sections of steel rails, 5/. 5s. 
—all Jess the customary 24 per cent. discount, except rails, 
which are net cash at works. 


Coal and Coke.— Coal is about at its normal output again, 
after the holidays. Bunker coal is in good request, but 
there isan abundant supply. Unscreened Durhams are 
quoted 7s. 9d. to 83. f.o.b. We are now at the — 
season of the year for gas-coal, and there is naturally little 
doing in it. Coking coal is steady, and coke keeps firm 
on the basis of 15s. 6d. for average blast-furnace qualities 
delivered here, in spite of German competition. A second 
cargo of German coke has been discharged in the Tees, 
but producers here take little heed of the fact, as their 
output is fully taken up. 








Unirep Excingrrinc Rirte Cur.—The annual com- 
petition for the. United Engineering Rifle Cup took 
place at the Runnymede Ranges on June 6. The cup was 
won by the team eons the Royal School of Mines, which 
secured 271 points. The team from the Central Tech- 
nical College was second with 254 points. 





Avto-Cars oN THE Nortu-EasTern Ratiway.—In 
connection with the North-Eastern Railway Com ny’s 
new line between South Gosforth and Ponteland, it is 
announced that ten trains are to run each way daily 
on week days and four on Sundays. Connections are 
ge n to and from the branch at South Gosforth, on the 
ine between Newcastle and Tynemouth. The service is 
worked by steam auto-cars similar to those adopted 
between the Hartlepools. New services are to be given 
next month ty steam auto-cars to places round Scar- 
borough and Whitby, and by electric auto-cars between 
Scarborough and Filey. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—There have been a few inquiries for large 
steam coal for early shipment, but the transactions actu- 
ally concluded have been comparatively unimportant. 
The best large steam coal has made 12s. 6d. to 13s. per 
ton, while secondary qualities have brought lls. 6d. to 
12s. 3d. per ton. The house-coal trade has shown little 
activity, as was to be expected at this season of the year; 
the best ordinary qualities have brought 12s. 6d. to 13s. 6d. 
per ton, while secondary descriptions have ran from 
10s. 6d. to lls. per ton; No. 3 Rhondda 1 as been 
wont at 13s. 9d. per ton. Coke has exhibited little 
change ; foundry qualities have been making 17s. 6d. to 
18s. per ton, and furnace ditto 16s. to 16s. 3d. per ton. 
As regardsiron ore, Rubio and Almeria have been quoted 
at 13s. 9d. to 14s. per ton, upon a basis of 50 per cent. 
of iron, charges including freight, insurance, &c., to 
Cardiff or Newport. 

New Tredegar.—An serial railway, erected by the 
Powell-Duffryn Company, for the conveyance of rubbish 
from its East and West Elliott collieries, New Tredegar, 
is now in operation. The whole of the plant will be 
worked by electricity. 


The Swansea Valley.—The tin-plate trade continues in 
a satisfactory condition, the mills being generally in full 
we. Additional furnaces are being built at some 
of the spelter works. Bars for tin-plate purposes have 
been in good demand. The local coal trade still leaves 
something to be desired. 


Motor-Cars in Brecknockshire. — The Groat Western 
Railway Company has decided that a road motor-car 
service between Abergavenny, Crickhowell, and Brecon 
shall be commenced on July 1. Passengers and mails 
will be carried as from that date. 


Plymouth and the Mail Service.—No fewer than fifteen 
influential steamship companies now send their steamers 
to Plymouth, and last year 513 ocean liners disembarked 
there 100,000 bags of mails, several hundred tons of 
bullion, and a large number of passengers. 


The ae # Waters, Botteny in ate Great 
estern ilway mpany is making g r 

with the work of doubling its Cornish line—the old , so 
wall Railway. The section between the Saltash and 
St. German’s stations, a distance of 5 miles, will, how- 
ever, not be completed for another three years. A viaduct 
of thirteen openings, each of 64 ft. span, is being con- 
structed. The works are under the direction of Mr. W. 
Armstrong, Paddington ; Mr. W. F. Fox is the resident 
engineer. The contractors are Messrs. Relf and Son, 
Plymouth. A deviation is being made from the existing 
single track ; the distance will be reduced from 5 miles to 
4? miles ; the gradients will be improved ; and a prac- 
tically new line will be provided. One of the cuttings 
will be 76 ft. deep ; there will also be some tunnelling. 


The Electric Light at Bristol.—The electrical com- 
mittee of the Bristol City Council has decided to reduce 
the charge for lighting from 5d. to 44d. per unit, subject 
to the discount Ritherto allowed. The reduction is to 
take effect from October 1. 


Bristol Wagon and Carriage Works Company, Limited. 
—The directors of the Bristol Wagon and Carriage 
Works Company, Limited, recommend a dividend of 
10 per cent. for 1904-5, carrying forward 2953. The 
rolling stock of the company now consists of 891 wagons 
and carriages. 


South Wales Coal and Iron.—The exports of coal from 
the six principal Welsh ports—Cardiff, Newport, Swan- 
sea, Port Talbot, Neath, and Llanelly—in May were 
2,190,976 tons, as compared with 2,102,835 tons in May, 
1904. The total of 2,190,976 tons representing the ship- 
ments of May this year was made upas follows :—Cardiff, 
1,511,170 tons ; Newport, 359,747 tons ; Swansea, 177,740 
tons ; Port Talbot, 91,263 tons; Neath, 27,183 tons; and 
Llanelly, 23,873 tons. The shipments of iron and steel 
from the six ports in May were 19,120 tons; of coke, 
13,980 tons ; and of patent fuel, 95,150 tons. Né6 iron an 
steel, coke, or eer fuel were exported, it should be 
observed, from Neath and Llanelly. 


Dowlais.—There has been about an average production 
of fish-plates, angles, sleepers, and colliery rails at the 
Big Mill. There have also been fair returns in other 
branches. The production of the collieries has been 
about an average. 








Lock-OuT 1n SwepEN.—In spite of several attempts to 
bring about a compromise, a general lock-out within the 
iron and metal industries was declared on June 10. It 
comprises about 100 foundries, engineering works, shi 
y 9 &c., and over 17,000 men. Several Norwegian trade 
unions have decided to help the Swedish labourers. 


el 


Water Suppty or Caruisre.—The Carlisle: Town 
Council held its monthly meeting on Tuesday, the 13th 
inst., the mayor presiding. The principal subject dis- 
cussed was the Geltsdale water scheme. The treasurer 
reported that already 173,000/. had been spent upon the 
ice, or about 20,0007. in excess of the borrowing 

wers of the council under the Water Act of 1898. Sir 
B. Scott, chairman of the committee, said it would be 
necessary to go to Parliament for an extension of the 
borrowing powers, to enable the council to borrow a 
further 100,000/. Contract No. 1, which included the 
laying of the pipes, &c., had made considerable progress, 
and the committee now proposed to consider tenders for 
the construction of the main reservoir at Castle Carrock. 
The proposal was ultimately deferred for a month. 





MISCELLANEA. 


PRIVATE railway wagon-owners cause no little trouble in 
this country to the energetic general manager who is en- 
deavouring to improve the equipment and methods of 
operation of kis line. In America, too, the private car 
lines are proving undesirable in another way. In the 
States it is illegal for a railway company to discriminate 
in the rates charged to different shippers of goods for the 
same service, and this discrimination is no longer done 
openly ; but in practice the large and wealthy corpora- 
tions are still getting advanta over their emaller com- 
petitors in one way or another. In a case now under 
investigation before Congress, the Armour Car-Lines Com- 
pany has entered into contracts with certain railways, by 
which fruit and some similar perishable . products are 
carried over these lines exclusively in these private cars. 
The company at the same time is itself an exceedingly 
large shipper of these products. The actual freight-rate 
charge is the same for themselves as for outsiders, and so 
the law against discrimination is complied with. It is 
alleged, however, a large discrimination is secured in 
the way of a very high “extra” for icing, the products in 
question requiring to be transported in refrigerator cars. 


The Association of Italian Manufacturers will hold, 
during the Milan Exhibition of 1906, an international 
competition in which prizes will be awarded for original 
devices as follows :—A gold medal and 8000 lire for a new 
appliance for preventing accidents arising from contacts 
between primary and secondary windings in alternate- 
current transformers, A gold medal and 1000 lire for a 
new system of hand-crane, or winch, fitted with a simple 
and J neypnne contrivance to prevent the possibility of the 
handles revolving during the lowering of the load. A 
gold medal and 500 lire for a safety appliance to stop 
trucks automatically on an inclined plane on the hauling 
rope snapping. A gold medal for a system of absorption 
and collection of the dust produced in sorting and cuttin 
rags by hand, without giving rise to draughts detrimenta 
to the health of the workpeople. A gold medal for a 
system to carry off by suction the dust generated by 
carding flax, hemp, and jute without detriment to the 
neighbourhood. gold medal for a system to prevent 
the diffusion of dust in lime and cement works. Appli- 
cations to be sent not later than July 31, 1905, add 
to the Presidency of the Association of Italian Manu- 
facturers for the Prevention of Accidents in Factories, 
Foro Bonaparte, 61, Milan. 


In a paper on ‘‘ Friction as Affected by Lubrication,” 
read recently before the Tramways and ight Railways 
Association by Mr. W. F. Parish, M.A.8.M.E., the 
author gave an ane synopsis of results obtained in 
experiments on cotton-mills running with different lubri- 
cants. Insuch mills about 85 per cent. of the total power 
of the engines is of necessity expended in merely overcom- 
ing useless friction. The method followed in the experi- 
ments was to take a set of indicator diagrams at intervals 
during three to five days, at the rate of forty to fifty per 
day, the mill being run in the meantime with the lubri- 
cant under examination. By means of an electrical gear, 
cards could be taken simultaneously from both ends of 
each cylinder of the engines. After finishing the test 
with one lubricant, another was gradually substituted, 
and when this had come into full use another series of 
cards were taken, and after this other lubricants were tested 
in the same way. On a day test the ratio of minimum to 
maximum load at the mill was 88.7 per cent., and on a 
three-day test 83.9 per cent. In another test, running on 
cag qeaes only, which is considered a very uniform 
load, the variation between highest and lowest was 20 per 
cent., which was partly attributable to a change in the 
atmospheric conditions. By changing lubricants a re- 
duction of 9 per cent. in the power taken by one mill was 
noted, and in another a change of the oil used on the 
shafting alone showed a saving of 14.4 per cent. on the 
power taken. In a comparative test between grease 
and oil as lubricants, there was a balance of 39.2 per 
cent. in favour of the oil. 


Ina paper on the Lebaudy air-ship, read before the 
Paris Society of Civil Engineers, it is stated by M. 
Julliot that the gas used for inflation was hydrogen, 
carefully purified so as to be free from sulphuric acid, 
sulphuretted ngeregan, and phosphuretted or arsenu- 
retted hydrogen. The purification was so thoroughly 
effected that the resulting gas was practically odourless ; 
and to facilitate the detection of leaks, a strong-smelling 
essence had to be added toit. The envelope was com- 

of two layers of rubber alternating with two 
tissues, the outer one of which was stained a non-actinic 
yellow, to avoid the injurious action of light on india- 
rubber. It was torpedo-shaped, with a maximum 
diameter of 9.80 metres (31.1 ft.), and a total length 
of 57.75 metres (189.4 ft.). Its capacity was 2666 cubic 
metres, and its lifting power about 3 tons. It was 
fitted with two screws, driven by petrol-engines at 1039 
turns per minute, which in still air are said to have given 
a speed of 25 miles per hour, The cradle was 1.6 metres 
(5.26 ft.) wide, 4.8 metres (15.7 ft.) long, and 0.8 metre 
(2.6 ft.) deep. It was stiffened by tubes arranged in the 
form of a pyramid, the height of which was sufficient to 
prevent the screws fouling the ground when landing. The 
metal used in the construction was a 12 per cent. nickel 
steel, having a tenacity of 142,000 Ib. per square inch. 
Numerous ascents were made in the autumn of 1902; at 
first as a ‘‘captive” balloon; and afterwards, when the 
efficiency of the apparatus had been tested in this way, 
“free” trips were taken, the first of these being made 
on November 13, 1902. In 1903 27 ascents were made, 
one trip extending to 61 miles. Subsequent to an acci- 
dent, in which the envelope was torn by a tree, the dimen- 
sions of the envelope were increased ; and thus modified, 
30 ascents were made with it in 1904, 
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THE RUNCORN TRANSPORTER BRIDGE. 
MESSRS. J. J. WEBSTER AND J. T. WOOD, MM. INST. C.E., ENGINEERS. 
(For Description, see opposite Page.) 





























June 16, 1905.] ENGINEERING. 


783 








THE RUNCORN TRANSPORTER BRIDGE. 
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THE WIDNES AND RUNCORN 
TRANSPORTER BRIDGE. 


WE have already published illustrations showing 
the general appearance of the new Widnes and Run- 
corn transporter bridge, and after its official opening 
on May 29 last we gave further particulars of it, chiefly 
with reference to the power plant and equipment for 
working the transporter (see ENGINEERING for April 7 
and June 2, pages 449 and 716 ante), . We are now 
able to publish further illustrations, which make clear 
many details of this very interesting piece of work. 

Fig. 1, page 782, shows the transporter platform “ in 
dock ” at one of the landing-stages. The floor area is 
55 ft. long by 24 ft. wide, and affords accommodation 
for 300 foot passengers and four two-horse loaded lurries 
simultaneously. The glazed shelter for the comfort 
of a during bad weather is on one side, and 
on the arches spanning the platform is the small cabin 
containing the apparatus required by the driver for 
controlling the car. 

Fig. 2 shows the trolley from which the travelling 
platform is suspended. The position of one of the 
35-brake-horse-power Mather and Platt motors on the 
trolley is shown, and the method by which it is geared 
to the driving-wheels. The live rails from which the 
motors take their current can also be seen. Both posi- 
tive and negative rails are insulated from the iron- 
work of the bridge, and have a potential difference of 
500 volts. They are suspended by clips and earthenware 
insulators from the cross-bracing Goleuann the main 
girders. 

Fig. 3, opposite, shows the appearance of one of the 
double towers from the approach to the bridge. 
These towers are 190 ft. above high-water level, and 
each consists of four legs, 4 ft. 10 in. wide at the base, 
tapering to2 ft. 3 in. at the top, well stiffened by 
horizontal and diagonal bracing. The legs are spaced 
30 ft. apart at the base and 6 ft. 9 in. apart at the top 
landing, which is 10 ft. 6in. wide. They rest on 
four cylinders, 9 ft. in diameter, on each side of 
the river, which are bolted down to the solid rock, 
which is near the surface on the Widnes side, but 
35 ft. below the Ship Canal level on’ the Runcorn 
side. _The latter cylinders were sunk by com- 

ressed air and are filled with cement concrete. 

fhe suspension cables, which pass over the tops of 
the towers, each consists of nineteen steel ropes laid 
parallel, each rope being made of 127 wires 0.16 in. in 
diameter, forming a compound cable 12 in. in diameter, 
containing 2413 wires. Each cable weighs about 250 
tons, has a tensile strength of 5000 tons, and is 
anchored with screw adjustment well back into the 
solid rock. During manufacture the interstices be- 
tween the wires are filled with a bituminous com- 
pound, and the completed cables are covered with the 
same compound and wrap with two layers of strong 
sail-cloth, saturated with bitumen to prevent corrosion. 

Fig. 4 is an illustration of the power-house formed 
in the base of one of the towers on the Widnes bank. 
The 75-brake-horse-power gas-engines are by Crossley 
Brothers, and the whole of this plant, as well as the 
equipment of the trolley and the lighting of the bridge, 
was installed by Messrs. Mather and Platt, of Salford. 
The reversible booster set, seen in the foreground, 
works in conjunction with a battery of 245 chloride 
cells in the room above, and automatically assists the 
cells when discharging and the engine when charging. 
In the heshennal can be seen the switchboard for 
controlling the power and lighting of the bridge. 

The bridge was constructed by the poem Bridge 
and Roof Company, of Glasgow, to the designs of Mr. 
J.J. Webster, of Westminster, and Mr. J. T. Wood, 
of Liverpool. 








INDUSTRIAL NOTES. 


Tue forty-seventh annual report of the Associated 
Blacksmiths’ Society has been delayed beyond its 
usual time, it is explained, because of some irregu- 
larities in connection with the Newcastle branch. This 
brought to light some matters which are to be pub- 
lished later on. The year 1904 is described as ‘‘ most 
disappointing and illusive.” There was a gradual de- 
cline in the number of unemployed from January to 
the end of July; the decrease was. equal to 47 per 
cent. of the total out of work. Then an increase 
took place until, at the end of December, the number 
of unemployed was greater than at the beginning of 
the year. The mean average on donation benefit 
during the year was equal to 7 per cent. of the total 
membership. The year is described as ‘‘ one of great 
suffering and distress, thousands of hapless, honest un- 
employed were literally in a state bordering on star- 
vation, with neither national nor local aid to any 
extent forthcoming for their relief.” Those in trade 
unions which provide donation benefit were helped to 
tide over the distress, but even those suffered priva- 
tion. Itis, perhaps, the proudest boast of such societies 
that they are able to afford relief and yet maintain 
the self-respect of the workers. It is a case of mutual 
assurance against the fluctuations in employment which 
are more or_less periodical, and this relief helps to 
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keep out of the labour market thousands who other- 
wise would become sad competitors for work in a 
falling market when the tendency is to reduce wages 
on the principle of supply and demand. The supply 
is to some extent regulated by the provision of out- 
of-work pay, men are saved from being compelled by 
pressure of want to accept any wages rather than face 
starvation, or even acute distress. 

The net income for the year was 7451/. 18s. 10d.—a 
decline of 57/. 7s. 1ld. as compared with 1903. The 
total income from contributions amounted to 63541. 
23. 5d. The remainder came from entrance-fees, levies, 
and interest on investments. It is pointed out that 
interest as a source of income increases with the pre- 
sent system of investments, whereas formerly bank 
interest on balances was comparatively small. The 
levies represent contributions by special vote, as a 
means of replenishing and keeping up the funds for 
all emergencies. They are nearly as regular as the 
ordinary contributions, but vary in amount according 
to circumstances. 

The expenditure for benefits and grants is given in 
tabular form for 1903 and 1904; in the former year it 
amounted to 53471. 63. 4d.; in the latter to 5792/. 6s. 6d. 
Of the total, unemployed benefit cost, in 1903, 2209/. 
5s. 7d., and 2518/. 8s. ld. in 1904. Dispute benefit in 
1903 cost 17/. 3s. 9d., and in 1904 2/. 12s. 6d. Sick 
benefit was a heavy item in each year. There was an 
accident benefit of 100/. ineach year. Superannuation 
benefit cost 585/. 14s. 5d. and 606/. 4s. 2d. respectively. 
In spite of the heavy expenditure on the several bene- 
fits there was a balance of 413/. 103. ld. on the right 
side. This is the only society connected with the ship- 
building industry that was able to show a surplus over 
expenditure in 1904. 

The general secretary explains the action of the 
union in respect of the reduction in wages on the 
North-East Coast. The Council was averse to the 
reduction, but decided to act in conformity with the 
other trades, and the reduction was agreed to under 
protest. 


The march of the unemployed from Leicester to 
London will doubtless fill a page in British history ; 
what the verdict will be only the future can tell. Upon 
the policy of that dreary march men differ in opinion. 
Most of the Labour Members of Parliament dis- 
approve of it ; most also of the other Labour leadets 
and trade-union officials condemn it. It was organised 
by irresponsible local men mainly, with a Church of 
England minister—the Rev. F. L. Donaldson, vicar of 
St. Mark’s, Leicester—at the head. The object was 
principally to call attention to the fact that workmen 
willing to work can find none, or to emphasise that 
fact. The procession consisted of 500 men at the 
starting-point, but it was reduced to 450 by the time 
it reached Bedford. Through the pelting rain, along 
the dreary sloppy roads they marched, to be fed and 
housed as best they could until they reached London. 
One peculiarity in the situation is that the demon- 
stration in favour of the Unemployed Bill, organised 
by the Labour Representation Committee, is not to 
take place in Hyde Park until July 8, or nearly a 
month after the arrival of the procession in London. 
The Bill itself has been postponed until after the 
Whitsun holidays, Where, therefore, does the advan- 
tage of the dreary march come in? To be landed in 
London footsore, tired, and hungry, when the British 
workmen of London are bent upon enjoyment in the 
parks, at the riverside, at the Crystal Palace, or else- 
where, or are off to pleasure resorts for a day or two 
if they can manage it, seems a mockery of distress, 
London alone could turn out 5000 out-of-works at a 
few hours’ notice. 

The report of the Ironfounders for this month is the 
most encouraging for a long time past. There is an 
all-round decrease of 390 in the number of unemployed, 
of whom 358 were on donation benefit. The branch 
returns as to the state of trade show a very decided 
et IEP ne under the heads of ‘‘ very good,” ‘‘ good,” 
and ‘“‘improving.” The latter indicates that the wave 
of depression is passing away in this branch of in- 
dustry. Under the head of ‘‘ very bad” there were 
25 places, with 3700 members, last month; in this 
month's report only 13 places, with 1165 members. 
Where it is described as ‘‘moderate,” trade is the 
better by two places. The total number on the 
funds was 3128; previous month, 3518—decrease, 
390. There was also a decrease of four on dispute 
benefit—27 to 23; but there was an increase o 
four on superannuation benefit—1219 to 1223. The 
total cost of all benefits was 997/. 14s. 8d. weekly, 
or just over ls. ld. per member per week. The 
total cash balance increased by 1020/. 10s.—that is, 
from 83,811/. 17s. 4d. to 84,832/. 7s. 4d. This is 
the first increase for a whole year. The total mem- 
bership was 18,319; a year ago, 18,505. This decrease 
is due to arrears through stress of circumstances. A 
recovery in this respect is sure to follow as trade 
revives. A very decided improvement is said to have 
taken place in centres mostly engaged in making 


f|as to increased hole-sinking. 


been keenly felt for a long time. On the North- 
East Coast it is stated that there have been some 
welcome orders booked in the shipbuilding yards, and 
also some important repairing work, in addition to 
new vessels. Altogether the position has changed for 
the better. The report states that there are again 
disputes in Canada, and the membors are cautioned 
against migrating to the Dominion, under the impres- 
sion that all is right in labour circles. 


The report of the Amalgamated Society of Car- 
penters and Joiners is not very encouraging. There 
is no material change for the better in the state of 
trade, and in some places notices have been issued by 
employers for a revision of working rules. The 
council advise the branches to observe a conciliatory 
attitude in all cases, and try to ——- terms peace- 
fully, without a resort to force in the shape of a strike. 
Strikes are reported at Edinburgh and Glasgow, and 
in eight other places disputes exist. At Norwich a 
joinery establishment has been closed to members of 
the union by reason of non-observance of their condi- 
tions, and members are notified not to fix joinery work 
from that firm until those conditions are acceded to. 
The report is able to announce the settlement of 
the lock-out of joiners in New York, which com- 
menced on August 8, 1904, and terminated on 
April 28 of this year. It appears that the employers, 
so it is alleged, financed a union of non-union men 
to fight the members of the Amalgamated Society 
branches in America, the American Brotherhood of Car- 
penters guaranteeing them employment to the exclu- 
sion of the members of the two latter unions. The 
report is rather bitter about the combination referred 
to; but it seems that the lock-out has now ended, 
and trade is very good. Some of the branches are 
complaining of the extra levies made with the view 


rules. It is explained that for some time past there 
has been an increasing tendency to enlarge the benefits, 
and to incur other expenditure. The members 
grumble if asked to levy themselves to meet such ex- 

nditure ; but the rules provide that the balance shall 
& kept up to a certain level. 





The Trades and Labour Gazette is quite severe in 
its strictures on the Labour Members of Parliament 
because of their attitude towards the march of the 
Raunds boot and shoe makers on strike. The life 
of a Labour Member is no sinecure at any time; if 
captious criticism continues, few who have any 
self-respect will care to enter the. lists. They are 
equally blamed for their attitude on the Unem- 
ployed Bill. Indeed, it would appear that they 
never do right on any question. The London Trades’ 
Council have prepared a series of amendments to the 
Unemployed Bill, not one of which has the slightest 
chance of being embodied in the measure, even if it 
goes into Committee, which is far from probable. 
Great differences in the council itself exist on many 
points of organisation, as well as politically ; this was 
manifest in the discussion on the organisation of labour 
councils in London, some desiring a great central 
body created by affiliation, others that the same line 
be pursued as heretofore. But the object apparently 
is to create centres for Labour candidates. To such 
an extent is this the whim of the hour that the leaders 
seem to forget labour questions in their anxiety to enter 
Parliament. The best part of the Gazette is that in 
which the doings of provincial trade councils are re- 
ported. We can see the trend of opinion in most of 
the great centres; in some Socialism takes the lead, 
in others the old lines of trade unionism are vindi- 
cated and pursued. There are often strong differences 
on these subjects. 

Cablegrams from South Africa give us news of 
another outbreak on the part of the Chinese. On this 
occasion it appears that the coolies attacked the 
whites and also the Kaffirs. The cause of the out- 
break is not stated ; but when it is said that a thou- 
sand men took part in it, the affair would seem to be 
serious. One white man is said to have been killed, 
others injured. An armed force had to be summoned 
to drive the Chinese into their compounds and quell 
the disorder. Another piece of news is that 2300 
natives struck work at one of the De Beers Com- 
pany’s mines as a protest against what they regarded 
as an excessive demand on the part of the company 
Armed police were 
soon on the spot, and some 53 natives were arrested, 
charged with refusing to work. These troubles indi- 
cate that in those parts of South Africa neither 
the white man, the natives, nor the imported yellow 
man find a paradise. 





The periods of industrial history seem to be more 
and more marked by holiday seasons, they count as 
landmarks, and indirectly influence events and deve- 
lopments. Before Eastertide is forgotten we have the 
hitsun holidays, after which we shall be counting 


of increasing the balance to the level required by the] 4 


of Whitsuntide the iron and steel markets were slug- 
gish and inactive, very little business being trans- 
acted. As there was no pressure of orders, the works 
were idle, some till Weleuiey, some for the entire 
week. There were, it appears, more inquiries, but 
negotiations were delayed until after the holidays. In 
the Midlands things were quiet, but some Admiralty 
orders have been booked, and makers of railway rolling 
stock are fairly busy. Makers of best finished iron are 
well occupied, but they have little on their books for 
the future. Users seem to be content with such sup- 
plies as will keep them going. Common iron does not 
seem to be in active request, and prices are not parti- 
cularly firm. Gas-strip has been reduced 2s. 6d. per 
ton, and tube-makers are not well off as regards busi- 
ness. The iron-founders report trade as moderate, but 
only three members of the union were unemployed, of 
whom two were on full donation. When this branch 
is busy it indicates greater activity in other sections 
of the engineering trades. In the Lancashire districts 
there is the same lethargy in trade. There is no pres- 
sure, and when that is the case the holidays are sure 
to be extended. There was a general cessation of 
work at most of the furnaces and forges during the 
first part of Whitsun week; at some the holidays 
extended throughout the whole of the week. Some 
are expecting a revival if peace is concluded between 
Japan and Russia. 





One of the most difficult social and industrial pro. 
blems of to-day is what we shall do with the children, 
those especially between 12 and 14 years of age, and 
also of those from 14 to 16 years of age. Under the 
Employment of Children Act, 1903, the London 
County Council have framed by-laws for regulating 
and restricting such employment, and the Home 
Secretary has ordered a public inquiry into the same. 
ny person interested may appear personally, or by 
his representative, to object to any of the provisions. 
Among the by-laws one is that no child under 11 years 
of age may be employed. Those above that age, but 
stil] under school age, may not be employed more than 
15 hours in any week during which the school is open. 
A child under 14 years of age cannot be employed on 
premises licensed to sell intoxicating drinks, except 
when only sold in sealed vessels, nor‘in any laundry, 
or in the business of a barber or hair-dresser. No girl 
under 16 years of age is to be employed in street 
trading unless accompanied by a parent, nor boys 
between 9 p.m. and 6a.m. Neither are to be allowed 
to enter into licensed houses. Those between 1] and 
15 years of age are to wear a badge with a registered 
number. But what of such children as are allowed to 
run the streets? They get quite as much harm in the 
streets, idling away their time, as they would in any 
reasonable employment. The regulation, to be effective 
for good, ought to compel those children to attend 
school, and those over 14 evening continuation schools. 
Under the old apprenticeship system a boy was 
apprenticed at 14; then he had a kind of guardian to 
keep him straight. Now too many of them have no 
beneficial home influence; they cannot or will not 
attend school ; the street is their only resort. 


A Blue-Book, compiled by the Board of Trade from 
information collected by His Majesty’s Diplomatic and 
Consular officers, on iron-ore deposits in foreign coun- 
tries, has been issued, in which the rates of wages are 
given in such countries. From these reports it would 
appear that low wages prevail in Germany — one 
reason, perhaps, why Germany is a keen competitor 
in the iron and steel trades. 


There is a remarkable growth of labour organisations 
on the Continent of Europe, especially in Denmark, 
Germany, and France. In the two former countries 
they have been holding their annual congresses—some- 
what similar to the Trade Union Congress in the 
United Kingdom. At these the expansion of trade- 
unionism was fully shown by statistics of unions, 
members, and delegates to the congresses. ; 

The moulders of Paris and surrounding districts 
have had to submit to the employers’ terms after a 
three months’ strike. Some the smaller masters 
submitted to the terms of the men, or made conces- 
sions, but the larger employers were able to hold out, 
while the men had to give in. They hope to renew 
the contest at some future date. 
Fresh labour troubles have broken out in the textile 
industries of Holland. The trouble began in one 
small factory at Enschede, whereupon the employers 
combined to crush the strike by locking out the opera 
tives, first for two days per week, and then an addi 
tional day per week until the factories close, unless 
meanwhile the workers give in. Thisis rather a novel 
proceeding ; it is not quite so harsh as a general lock- 
out, but it is quite as effective. 











Tue Monicu Tecunica, Musrum.—We are informed 
by the ee the Hon. C. A. Parsons has made « 
resent to the Munich Technical Museum of one of his 
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WIRELESS TELEGRAPHY 
MEASUREMENTS.* 


By W. Duppetu and J. E. Tayor. 


Iv spite of the very large amount of matter that has 
been published on the subject of wireless telegraphy, 
there is very little quantitative data available, The object 
of the present tests was to measure the R.M.S. value 
of the current in the receiving air wire, and to determine 
as far as possible how this current depends on the arrange- 
ment of the transmitting and receiving apparatus and the 
distance between them. 

The following preliminary tests were officially carried 
out by the authors for the Postal Telegraph Department, 
at the instance and under the control of the Engineer-in- 
Chief, Mr. J. Gavey, C.B., in Bushey Park, in June, 1904. 

The tests were made between a transmitting station, 
which could be easily and quickly moved to any part of 
Bushey Park as required, and a receiving station, which 
was set up in a fixed position for about one-half of the 
tests, and was then taken down and re-set up in a fresh 
position, and many of the former tests repeated. 


All the transmitting apparatus was fitted up inside a) tests at a s 
17.9 trains o 


large post-office temporary telegraph-van, behind the 
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working that there corresponded to each combination of 


self-induction and capacity a spark-length which gave the 
required current in the transmitter air wire. The fre- 
quency of the oscillations was altered when required by 
changing the size and number of the jars_used, and the 
| vertical wire was always tuned to suit the oscillating 
circuit by altering the number of the turns of the self- 
induction H in series with it. This adjustment was made 
by observing the current by the Duddell thermo-ammeter 
A and adjusting the number of the turns of the self- 
| induction till this current was a maximum. The self- 
| induction H consisted of 71 turns, made by winding two 
| No. 16 tinned copper wires side by side, touching one 
| another, in a shallow screw-thread on a wooden cylinder, 
4 in. in diameter and 18 in. long. The jar or jars F were 
| charged by an induction coil I through two choking coils, 
| intended to protect the induction coil from the oscillatory 
| currents. e induction coil (a 30-centimetre spark size 
| instrument) was supplied by 15 accumulators, a resist- 
ance being used in series with the coil. Two different 
interrupters were used :—(1) A mercury turbine inter- 
rupter ; and (2) a Grisson interrupter.* 

he mercury turbine interrupter was driven in all the 
ed of 1070 revolutions per minute, giving 
oscillations per second ; and the latter was 
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driver's seat of which a bamboo mast was fixed. The 
vertical wire, a 7/22 G.P. (cable core), was suspended from 
& spar on this mast, and could be raised or lowered as 
required. The earth connection was made to the centre 
of a piece of galvanised iron wire-netting 76 ft. long and 
3 ft. 10 in. wide, fixed flat on the top of the grass along- 
tide of the van. 

In all the experiments given in this paper the vertical 
wire was directly connected to the closed oscillating 
circuit, as shown in the diagram of connections (Fig. 1). 
The method of operation is based on the excitation of 
oscillations in the antenna by directly connecting it to a 
closed oscillating cireuit, some other point of which is 
connected to earth. There are thus two distinct re- 
Sonant systems: one a closed circuit consisting of a 
condenser and inductance spiral L, and the other the 
antenua, inductance spirals H and L, and the wire-netting 
or surface of the ground. When made to have the same 
period of electric vibration, oscillations are communicated 
to the antenna. Adjustment for this purpose was made by 
altering the self-induction H until the current in the air 
a was @ Maximum, as indicated on the thermal ammeter 
A. .\ well-defined maximum was readily obtained in this 
Way, though sharper tuning could have been reached by 

ucing the amount of coupling between the two re- 
Sonanc systems. It was found under the conditions of 


* Taper read bef ituti i i. 
livers cn “ Hy ore the Institution of Electrical Engi 








sanction of the Controller of H.M. Stationery Office. 


run at 1500 revolutions per minute, giving about 100 trains 
of oscillations per second. 

Signals lasting 30 seconds, with an equal time interval 
between them, were regularly sent from the transmitter, 
and during each signal an observation of the current in 
the vertical receiving wire was made. In general from 
eight to twelve such observations were taken for each 
experiment. 

In most of the tests the height of the top of the vertical 
transmitting wire from the ground was 42 ft.; the length 


* The Grisson interrupter is used with a special induc- 
tion coil or transformer having a connection made to the 
middle point of the primary, so that a current flowing in 
at this point, and dividing equally between the two halves, 
produces no magnetic field. This point is connected to 
one pole of the battery, the other two terminals being 
connected alternately with the other pole of the battery 
by means of a revolving commutator. The following 
series of actions takes place :— 

1, Current through first half of primary, magnetising 
core. 

2. Current through both halves ; no magnetisation. 

3. Current through second half of primary ; core oppo- 
sitely magnetised. 

4. Current through both halves; no magnetisation. 

In action it is necessary to regulate the speed of the 
| commutator so as to produce a resonance between the 
i secondary circuit and the rate of reversal in the primary. 








of wire from the top to the terminal of the self-induction 

being 48 ft. 6 in. The length of the earth connection 

was 28 ft. 4 in., and about 4 ft. 6 in. of wire was used in 

making the connections between the self-induction, spark- 
, jars, and ammeter inside the van. 

Three different wave-lengths were used in the tests, 
obtained by altering the capacity in the oscillating circuit, 
and tuning the vertical wire to suit. In each case the 
self-induction L in the oscillating circuit, which consisted 
of two turns of stranded conductor wound on a wood core, 
127 millimetres in diameter, 7 millimetres pitch, was kept 
the same. The stranded conductor consisted of nineteen 
No, 22 copper wires, each separately silk-covered. 

Wave No. 1.—The capacity F consisted of one 4-pint 
- half-covered with tinfoil. Wave-length about 375 ft.* 

ith this wave-length, and the vertical wire 42 ft. high, 
the following data were always worked to unless stated 
to the contrary :— 


Spark-length, 5.29 millimetres. 

Current in vertical wire, about 0.36 ampere with 
mercury interrupter. 

Number of turns of self-induction in series with 
vertical wire, 12. 


Wave No. 2.—The capacity F consisted of one 4-pint 
jar completely covered with tinfoil. Wave-length, about 
400 ft. With 42 ft. vertical wire, unless stated to the 
contrary, the other data are :— 


Spark-length, 7.08 millimetres. 

Current in vertical wire, about 0.50 ampere, with 
Mercury interrupter. 

Number of turns of self-induction in series with 
vertical wire, 18. 


Wave No. 3.—The capacity F consisted of two 4-pint 
jars, completely covered with tinfoil, used in parallel. 
Vave-length, about 500 ft. 

With 42-ft. vertical wire, unless stated to the contrary, 
the other data are :— 


Spark-length, 4.55 millimetres. 
Current in vertical wire, about 0.50 ampere, with 
mercury interrupter. ; 
Current in vertical wire, about 0.70 ampere, with 

Grisson interrupter. 
Number of turns of self-induction in series with 
vertical wire, 40. 


The receiver was first set up in a paddock at the point 
marked ‘‘A” on the accompanying map (Fig. 2). The 
vertical wire was suspended from a spar fixed to the top 
of a terminal pole belonging to the telephone system ; 
the overhead telephone wires ended at this pole, and were 
taken down the side of the pole and under the park in a 
cable. The terminal pole was stayed with stout stranded 
iron wire. To make certain what effect these telephone 
wires and stays were having on the results the receiver 
was moved to a point B on the map (Fig. 2), near the fish- 
ponds. In this position the vertical wire was hung from 
a light bamboo tied to the top of a London County Council 
fire-esca The receiving instruments were, in each case, 
set up inside a small wooden contractor's office. The 
vertical air wire, a 7/22 G.P. (cable core), was connected to 
a variable self-induction, the same size as that used in the 
transmitter circuit (H, Fig. 1), and the other end of this 
self-induction was connected to earth through a Duddell 
thermogalvanometer,| which was used to measure the 
received current. The earth connection was made to the 
centre of a piece of wire netting 77 ft. long by 3 ft. 10 in. 
wide. The vertical height of the air wire from the 
ground was in most of the tests 56 ft., the total length of 
wire from the top to the terminal of the self-induction 
being 65 ft., and the length of the earth connection 19 ft. 
3in. The receiving circuit was tuned by altering the 
number of turns in the self-induction until the current 
as shown by the thermogalvanometer was a maximum. 
Observations were generally made both with the circuit 
tuned as above oat also with the air wire connected 
direct to earth through the thermogalvanometer, without 
any self-induction in series; this arrangement will be 
called ‘‘untuned.” 

In the thermogalvanometer the current to be measured 
flows through a fine resistance about 3 millimetres long, 
and the heat given out by it falls on a small thermo- 
junction fixed to the moving part of the instrument. 
The sensibility can be anton | either by vaeyang the re- 
sistance of the heater, or by altering the distance between 
the heater and the thermo-junction. The resistance of 
the heaters used was about 100 ohms, and the sensibility 
was adjusted by changing the distance between the heater 
and the thermo-junction, so that, throughout each series 
of tests, both the resistance and the lengths of wire used 
in the measuring circuit remained constant. 


HEIGHT OF TRANSMITTING AIR WIRE VARIED. 


Three different lengths of wire were used, so as to make 
the vertical height of the transmitting air wire 21 ft., 
31.5 {t , and 42 ft. The arrangement of the closed oscil- 
lating circuit, and, consequently, its own frequency of 
oscillation, was not altered; the air wire being re-tuned 
to the same frequency as the oscillating circuit by alter- 
ing the number of turns of the self-induction in series 
with it. When the height of the air wire is increased, we 
may keep the power supplied to the coil and the length 
of the spark-gap constant, in which case the current in 
the air wire will also increase, though nut in the same pro- 
portion ; or we can keep this current constant by alter- 
ing the spark-gap and the power supplied to the coil. 
Both these arrangements were tested ; the results are 
given in Table I. The tests were repeated with two dif- 


* For the basis on which these wave-lengths were 
computed, see page 788. 
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ferent wave-lengths. Of course, during the tests the 
arrangements at the receiver end were kept constant. 

Taking first the figures for the receiver tuned to the 
same frequency as the transmitter, and the current in the 
transmitter air wire kept approximately constant, it is 
seen that the received current is very closely propor- 
tioned to the height of the transmitter air wire. In the 
results, where both the height and the current in the 
transmitter air wire varied (spark-length constant), the 
received current is nearly proportional to the —— 
of the height into the current in the transmitter. that 
calling the vertical height of the transmitter air wire h 
and the current flowing into it A, we may write the 
received current, in micro-amperes, kh A, where k is a 
constant which has the value 16.6 for Wave No. 1 and 
20 for Wave No. 2, h being in feet and A in amperes. 
Using these two constants, a column of calculated cur- 
rents has been worked out for comparison with the 
observed values. Oe ge 

Turning next to the results with the plain air-wire 
receiver (untuned), it is not possible to find values for the 
constant k which will fit the results at all satisfactorily. 
The nearest values are k = 5.3 for Wave No. 3, and 16.7 
for Wave No. 1. 

These observations require to be extended on a larger 
scale before it can be said what the exact relation is 
between the height of the transmitting antenna and the 
current in the receiving air wire, though it appears to 
tend towards a simple ratio. 

The effect of varying the height of the receiver air wire 
is considered in the third column of this page. 


ARRANGEMENT OF TRANSMITTER AIR WIRE VARIED. 


The results obtained are given in Table II. The main 
point to be noted is that, taking a constant length of 
transmitter air wire and reducing its vertical height to 
one-half, by rolling up half of it at the top, or by carrying 
it out horizontally for half its length and then fixing the 


TABLE I.—Height of Transmitting Air Wire Varied. 


Receiver in paddock—distance, 1588 ft.; height of receiver air 
wire, 56 ft. ; mercury interrupter. 














& § & 2 Receiver. 
£ & Zz 
Ssiee es 42 | a 
2 est be &. Tuned, Air Wire only. 
CR] s ae | ; “ ; ~ 
me f= F are me 3 132 
gs ose e4 | 2 1/853) SE | $80 
si g7s 4 Ey | EF EES) EB ZB 

3 seas a lt < 35 ll s ja@su 
Sa gse f §= | §> | 8de| §> | sou 
ft | milli- amperes) micro- | micro- | micro-  micro- 

| metres. jamperes amperes amperes amperes 

Wave No. 3 (500 Ft.). 
21 66 | 5.21 | 0.351 | 121 122 38.5 | 39,1 
31.5 | 52 | 3.86 | 0.355 | 1885 | 185.5 | 60 59.3 
42 40 8.48 0.352 | 246 246 81.5 | 78.5 
“1 66 3.48 | 0.286 | 100 99.5 30.5 | 318 
31.5 | 62 8.48 | 0.384 | 174.5 | 1745 55 | 55.7 
42 43 3.48 | 0.359 | 250.5 | % 82.5 | 79.9 

Wave No. 1 (375 Ft.). 

- i a ee ol k = 20 o. j2 = 36.7 
21 26 | 10.04 | 0.352 | 140 147.5 109 123 
$1.5 18 8.26 | 0.351 223 221.5 183 185 
42 12 6.35 | 0.360 | 315 302.5 | 272.6 252 
21 26 5.39 | 0,305 126 | 128 108 107 
31.5 18 6.89 | 0.3389 | 213 | 213.5 | 182 178 
42 12 5.39 | 0.355 | 308 | 298 270.5 248.5 


Tasie Il.—Arrangement of Transmitter Air Wire 
Varied. 
Receiver in paddock—distance, 1588 ft. ; height of receiver air 
wire, 56 ft. ; spark-gap, 4.55 millimetres ; mercury interrupter. 
Wave No. 3 (500 ft.) 








Current Current in Re- 
in ceiver. 
Arrang t of Tr itter Trans- 
Air Wire. — 
Wire. | Tuned. a 
amperes micro- micro- 
amperes amperes 

Straight transmitter air wire ; ver-| 

tical height from ground, 42 ft. 0.484 315 106 
i.-shaped air wire; same total! 

length ; vertical height, 31.5 ft. ..| 0.485 208 69 
Same vertical height, 21 ft. .. oo] O478 159 51 
[-shaped air wire ; vertical height of| 

horizontal part, 22 ft.; length of| 

horizontal ada 20 ft. Horizontal 

part pointing towards ae poe 

station and on the same side of van 

as netting  .. 7m ..| 0.50 238 73 
Same, but horizontal part on « pposite) 

side of van to netting mi ..| 0.466 224 72 
Same, but horizontal part at right 

angles to line of transmission -.| 0,457 229 73 
Half air wire rolled up at top ; verti- 

cal height, 21 ft. ¥3 fs .-| 0.441 158 48 
Loop air wire f; vertical height, 

22 ft. oe a6 on =2 0.455 148 47 


remainder vertical, or by forming a vertical loop, the 
current in the receiving air wire is reduced to approxi- 
mately one-half the value it has for the whole transmitter 
wire vertical. So that reducing the vertical height by 
any of these methods has the same effect as cutting off the 
wire from the top as found in last section. Taking the 


air wire having a vertical height of 21 ft., we have found 
that if an additional 21 ft. be added to the top, 20 as to 





make the vertical height 42 ft., the received current is 
doubled ; if, however, the extra 21 ft. be added horizontally 
to the top, so as not to increase the vertical height, the re- 
ceived current is still increased by 50 per cent. Thus an air 
wire 21 ft. high with 20 ft. of wire connected to it in a 
horizontal position at the top produced more current in | 


the receiver than an air wire 31 ft. 6 in. high. 
EarRTH CONNECTIONS VARIED. 
In all the tests given in this report, except those de- 
tailed in this section, the earth connection at each station | 
consisted of about 76 ft. of wire netting flat on the grass. 
The tests given in Table III. show that only the centre 
part of the netting near where the earth wire was fixed 
to it was effective, the two extreme ends of the netting 
appear to make no appreciable effect on the result. This 
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seems to indicate that it would be better to use a circular 
piece of netting for the earth with the wire connected to 
the centre, rather than a long strip, as was used in these 
experiments. 
An attempt was made to obtain a better earth by con- 
TaBLeE ITI.—Earth Connections Varied. 

Receiver in paddock—distance, 428 ft. ; height of receiver air 
wire, 56 ft. ; height of transmitter air wire, 42 ft. ; spark-gap, 
4.55 millimetres ; Grisson interrupter. Wave No. 3 (500 ft.). 

: Current in 
Current in : 
— Transmitter | Receiver 
Air Wire. | Air Wire. 
Tun 
Receiver Earth Altered. amperes micro- 

(Transmitter netting all flat on earth.) amperes 

Wire netting earth ; 77 ft. of netting 
flatonearth .. ae a 0.696 2042 

Earthed to outer of cable 0.696 1246 

Earthed to stay on terminal pole... 0.696 1346 

} of wire netting rolled up from one 
_ 2 Sera 0.698 1968 

} of netting rolled up from each end 0.696 } 2016 

a a »» One end 0.702 | 1797 | 

4 of netting rolled up from each end, 

i.e., all rolled up, but resting on the | 
aa Se See 0.696 1530 

$ of netting rolled uP from one end 
and } of netting rolled up from the 
other... i - - . 0.700 2026 

Transmitter Earth Altered. 

(Receiving netting all flat on earth.) 

i of netting rolled up from one end. . 0.611 | 2081 
of netting rolled up from each end, 

i.e., allrolled up, but resting on the} 
earth on os ee ee ar 0.392 1129 








between Transmitter & Receiver. 


Dotted lines Mercury Interrupter. 


necting the earth wire to the lead sheathing of the tcle- 
phone cable, which is under the park; but the received 
current with this connection was only about 60 per cent, 
of that obtained with the netting earth. This telephone 
cable is armoured and laid direct in the earth. An carth 
was also made on the iron stay of the terminal pole, and 
aslightly better result obtained than with the connec. 
tion to the lead sheath of the cable. The question of the 
earth connection for wireless telegraphy is a most im. 
portant one, and requires very thorough investigation 

It was several times noticed that the current into the 
transmitter air wire was slightly diminished at the com. 
mencement of a shower of rain. Thus, after the weather 
had been dry for about a week, a heavy rainstorm reduced 
the current by about 2 per cent. This appeared to be 
due to altering the conditions of the earth rather than to 
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Current x Distance. 


Product 





Feet 


varied. Full 
Receiver 


any effect on the air wire. Re-tuning did not repro- 
duce the original current. 


Heicut or Recetving Ark WIRE VARIED. 


The transmitting conditions were kept constant, and 
the height of the receiving air wire was varied by using 
vertical wires of different lengths. The receiving circuit 
was re-tuned to suit each height of vertical wire by alter- 
ing the self-induction in series with it. Observations of 
the received current were made both with the air wire 
tuned as above and untuned—that is, with no self-induc- 
tion in series with it. The results are given in Fig. 3. 

Taking the tuned results first, and the receiver near the 
fish-ponds, where the screening of the receiver was com- 
paratively small, the law connecting the height of the 
receiver air wire and the current in it is practically linear 
between 30 ft. and 56 ft.; below 30 ft. the current increases 
less rapidly than the height. With the receiver in the 
paddock and the air-wire suspended from a spar fixed to 
the top of a terminal pole, so that the lower part of the 
air-wire was screened “ the stays and other conductors, 
the curve between height and current does not become 
linear even at the top. 

That there was considerable loss of energy when the 
receiver was in the paddock is shown by the fact that 
rather more current was observed when the receiver was 
near the fish-ponds and the transmitter at a distance of 
2110 ft. than when the receiver was in the paddock and 
the transmitter 1588 ft. away ; or, in other words, equally 
strong si were received at one-third greater distance 
when the receiver was not in the paddock. E 

It will be observed that the curve of tuned received 
current in the more screened situation (the paddock) 
more nearly approaches the shape of the untuned current 
curves, owing, probably, to the damping losses in the 
wires, stays, &c., on the pole. This point is not wit)out 
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practical significance, inasmuch as it would indicate that 
to obtain the sharpest tuning the stay-wires of wireless- 
telegraphy masts, should be well divided up into short 
insulated sections to avoid the production of oscillations 
in them which would cause damping in the receiver. 

Without the self-induction in the air-wire, increasing 
the height naturally increases the received current very 
rapidly, under the conditions of the experiment, as it not 
only increases the electromotive force induced in the 
wire, but also improves the tuning, so that a larger cur- 
rent is obtained even for the same induced electromotive 
force. 

The tests were commenced in rainy weather, but 
nearly the whole of the results given were obtained in 
dry weather. No considerable effect on the strength of 
the received signals was noticed when it changed from 
wet to fine. 


RESISTANCE OF MEASURING INSTRUMENT VARIED. 

In order to investigate the effect that the resistance of 
the measuring instrument in series with the receiver air 
wire had on the value of the received current, a low re- 
sistance (5.55 ohms:) heater was placed in the thermo- 
galvanometer, and additional resistances were used in 
series with it, so as to increase the resistance as required. 
Each of these resistances consisted of a single A loop of 
(0,001 in.) Kruppin wire, the total length of wire in the 
longest one, which had 99 ohms resistance, being only 
7 centimetres. Not more than three of these resistances 
were ever used in series with the instrument at one time, 
so that the self-induction and capacity effect of these 
resistances was probably small. The total resistance— 
that is, the resistance to steady currents—of the thermo- 
galvanometer and above series resistance is given in 
column 1 of Table IV., and the observed current in 
column 2. From the observed current and resistance 
the available power in the measuring circuit hag been 
calculated as C?R. These values, both for the re- 
ceiving circuit, tuned and untuned, are plotted in 
Fig. 4. In the tuned condition, the available power 
reached a maximum when the receiving circuit had 
a resistance of about 60 ohms; so that it is evident 
that this would be the correct resistance to give to an 
receiver of the thermal type used directly in series wi i 
this air wire. The current decreases very rapidly with 
increase of resistance, and almost +xactly according to the 
relation ; current (tuned) = w ri 1 

| ( ) (6 +r) hen 7 is the tota 
resistance of the measuring circuit. With the receiver air 
wire only, the result may be expressed : Current (un- 


tuned 
0.12 
V/(185) + (56 + rp 
The values of the current calculated from the above 
formule are given in Table IV. for comparison with 


the observed values. The agreement between them is 
very close. Taking the formula 


: 0.12 

(185 + (56 + 2 
the first point to be noted is that it isof the same form as 
the equation giving the current in an ordinary alternating 


TaBLe 1V.—Resistance of Measuring Instrument Varied. 

Receiver near fish-ponds, distance, 1245 ft. ; height of receiver air 
wire, 56 ft. ; height of transmitter air wire, 42 ft. ; current in 
transmitter air wire, 0.486 ampere ; spark-gap, 7.08 millimetres; 
mercury interrupter. Wave No 2 (400 ft.). 





Tuned. Air Wire only. 
Total 
Resist- : 
so . ° > 
ance. 2,2 — Iss S$ si $ ert ee 
Obms. EES at BOuks £58 £8 a5 gk 
. = esis = = = & = 
fad | SRE @SER8 2S RSE BEES 
: ry 1958 21.3 1950 616 2.11 | 616 
35.4 1269 57.9 1306 683 12.2 | 5815 
64.6 995 | 65.9 979 537 19.2 | 541 
97.0 795 | 61.8 784 507 | 24.9 | 500 
97.0 784 59.6 734 498 | 24.1 500 
135.1 628 53.3 628 454 27.8 451.5 
196.2 475 | 44.3 476 372 27.2 383.5 


current circuit, containing resistance, self-induction and 
Capacity in series. If in such a circuit the self-induction 


be adjusted so as to give a resonance (L p- 1 O) 


—t¢., the cireuit be tuned to the same period as the im- 
pressed electromotive force, then the first term (185)? 


will vanish, and we get our “tuned” equation as 

we find by experiment. To get a good resonance or 

sharp tuning in such a circuit, it is also necessary 

al the term (56 + 7) should be as small as possible. 
sreiore 


' to get the best tuning r should be small; 
ut to obtain the most energy to work the receiving 
instrument r should be about 56 ohms. If, however, the 
constant 56 can be reduced, both the sharpness of the 
tuning and the available power may be proportionately 
increased. It is therefore of great importance to inquire 


ot -auses the vertical receiving air wire to dissipate 
— y as if it had a resistance of 56 ohms. Part at 


- of this effect is no doubt due to radiation; but 
ant part may be due to losses at the earth connection, 
d to eddy current losses in the oscillating system. It 


should be observed that when a dissipation factor of this 
gait associated with the air wire system, it 
_ we vpn if tuning is to be kept sharp in order 
tain the greatest ‘‘selectiveness” in wireless tele- 
8rapy, to obtain the selectiveness by the use of associated 


circuits in which the dampi: osses 
very much smaller. sends csr peat 


magnitude is 


resonant 








Returning to the equation for the current, it is seen 
that the current flows as if an electromotive force of 
0.12 volt is induced in the air wire. Now this is a root 
mean square voltage, the mean not being taken over the 
time each set of oscillations continues, but over the time 
each set lasts, plus the time between it and the next set. 

It is improbable that the groups or sets of effective 
oscillations last much more than ;7yth of the time 
interval between them,* so that the R.M.S. voltage 
induced during the escillations cannot be much less than 


0.12 x »/ 3000 = 6.6 volts under the conditions of very 
strong signals used for these tests. 


VoLtTacE Propucep at CoHERER TERMINALS. 

Though no precise measurements bearing on the point 
were made, it may be taken, in view of the manner in 
which the coherer receiver used at intervals during the 
experiments responded at the longer distances, that the 
electromotive force of 6.6 volts given in the previous 
paragraph was about eight times stronger than necessary 
to get signals on that particular coherer. The critical 
R.M.S8. electromotive force during each train in the 
receiver antenna required to operate the coherer would 


therefore be about 6.6 =0.8 volt. This was not the 


actual voltage applied to the coherer terminals, however, 
because the coherer was always connected in a secondary 
circuit tuned to resonance, in which it may be taken that 
the electromotive force was magnified, perhaps, ten times, 
giving 8 volts per train (RAL). In this secondary 
resonant circuit a special form of construction has been 
adopted, and every precaution taken to reduce the damp- 
ing toa minimum. To get an idea of the maximum 
voltage attained during a train of oscillations in this 
circuit, it is necessary to take into consideration the in- 
crement and decrement of the train. Allowing for this, 


it is thought safe to assume that an actual maximum 


Micro- 


Fig.7. 





Current « Distance 


(poo 


Product 


° 
(8057.6) 


Distance between Transmitter & 
Distance between Transmitter and Receiver varied. Receiver 


near Fish Ponds, Position B on Map. Short Range Tests. 
electromotive force of about four or five times the R. M.S. 
figure—viz., about 40 volts—should be available in the 
coherent resonant circuit to give good signals. As in 
practical work it would be necessary to ‘provide a con- 
siderable margin above this figure, it is clear that the 
— voltages produced are not of a very small 
order. 


ENERGY OF OSCILLATIONS IN RADIATING SysTEM OF 
TRANSMITTER. 


Seeing that it is necessary, in the case of the receiving 
oscillatory system, to assume a dissipation factor o 
56 ohms, it is highly probable that a similar but some- 
what larger dissipation factor is involved in the case of 
the transmitter radiating system. The radiation coeffi- 
cient should be approximately the same in each case, the 
systems being similar, but there can be little doubt that 

lelectric losses and brush discharges due to the high 
tension at the transmitter would increase the dissipation 
to some extent. For the pur of calculating the 
energy of the ttansmitter oscillations, the dissipation 
factor is, therefore, assumed, at a venture, to be 60 ohms, 
and the following figures are obtained for the different 
waves used in the experiments :— 


R.M.S. C’R 
Current. Watts. 
Wave No. 1 mercury interrupter 0.36 7.8 
‘d wo 3 5 0.486 14.2 
ts 3 ite “ 0.5 15.0 
The greatest proportion of this ene picked up by 
the receiver was pa ans one six-handredth part at fv 


tance of 100 ft., and the smallest proportion somewhat 
less than one six-millionth part at a distance of 7475 ft. 

For the different waves the power used in the whole 
primary circuit of the transmitting apparatus varied be- 
tween 100 and 200 watts roughly, so that only a small 
percentage of the applied energy was converted into 
useful oscillations in the radiating system. 


DisTaNcE BETWEEN TRANSMITTER AND RECEIVER 
VARIED. 
All the conditions at both the transmitting and receiv- 
ing stations were kept as far as possible constant, and the 


* Taken on a basis of fifty effective cycles per train. 





TaBL_e V.—Distance Between Receiver and Transmitter 
Vari 
Receiver in paddock ; height of receiver air wire, 56 ft. ; height 
of transmitter air-wire, 42 ft. ; current in transmitter air-wire 
—Mercury interrupter, 0.499 ampere; Grisson interrupter, 
0.690 ampere ; spark-gap, 4.55 millimetres ; wave No. 3 (500 ft.) 


z Mercury Interrupter. Grisson Interrupter. 

a 

s 4 c 

z Tuned. (Air Wire Only. Tuned. Air Wire Only. 
a 

gq 

& ise |< ibe | ipa |x jee. x 
SesisS |2 28 | 2 68 18 ef! ¢ 
$3 igs S os Py $2 (8 om S 
Beis. |& 3 £ 2 5 2 E 

g Sle 16 == 5 a” 5 Me 5 
es ote 3 efB) gS LER # ete of 
He p= & S34 sé -3 a = a =3 
BS 352,24 352| FA S25 FA e545 ES 

s eR 2 | 

a Das Be — aed a — Dds sl ad 
428 1466 | 0.628 489 0.2003 | 2028 | 0.868) 686 0.2035 
825 10.551 226 | 0.1864 0.741 | 810 0 2557 
1588 0.485 101.5 | 0.1613 412 | 0.654 141 0.2240 

2614 169 0.442, 58.6 0.153 238 0.622 77.6 0.2028 

3774 123.3 0.466) 40 | 0.151 164 | 0.619| 54 0.204 

8774 | 124.2 | 0.469 | 40.7 | 0.154 172 | 0.650! 56.5 0.213 

4935 71 | 0.351) 27 0.133 99.46 0.491, 32 0.158 

5499 44 = «0. 242 es 6L6 | 0.339 | 

6127 44.3 0.271 62.5 0.383 | 

747E 38.3 0.286 54 = 0.408 


distance between the two stations was altered by moving 
the transmitter. The successive itions of the trans- 
mitter are indicated on the map (Fig. 2). It was found 
impossible to get exactly the same current in the trans- 
mitter air wire at the different positions of the trans- 
mitter, keeping the spark-length fixed. With the mercury 
interrupter the current varied + 1 per cent. from the 
mean, and with the Grisson interrupter + 1} per cent. in 
the first set of experiments (Table V. and Fig. 5). In 
the second and third sets of experiments (Table VI. and 
Figs. 6 and 7), the variations were much greater. 


Tas_e VI.—Distance between Transmitter and Receiver 
Varied. 
Receiver near fish-ponds ; height of receiver air wire, 56 ft.; 
height of transmitter air wire, 42ft.; spark-gap, 7.08 mm.; 
mercury interrupter ; wave No, 2 (400 ft.). 











Tuned. Air Wire only. 
Dietance 
“ues 
rans- s] » > c 
mitierand| "Fran. Current | Eroturt Current | Ooerent 
Receiver. |  mitter in x Recel ey Ts 
Air Wire. Receiver. Distance. elver. | Distance. 
ft. amperes  micro- micro- 
amperes amperes 

100 0.501 12,320 1.232 7910 0.791 
200 0.507 6,435 1,287 40438 0 809 
300 0.558 4,548 1,364 2786 0.836 
891 0.631 8,018 1,189 1881 0.736 
400 0.541 8,108 1,243 1969 0.788 
476 0.508 2,442 1.162 1498 0.714 
1260 0 541 715 0.901 433 0.546 
457 0.507 2,755 1,259 1707 0.811 
1245 0.508 766 0.954 460 0.573 
1245 0.508 872 1.085 536 0.668 
2238 0.589 358.5 0.803 210 0.470 
2238 =86|—sf(0.550 360 0.806 211.5 0.474 
2420 «| ~=«(0.506 283.5 0.686 168.5 0.408 
3700 0.517 105 0.388 66.5 0.246 
4600 0.558 96.5, 0.444 67.5 0,265 
6220 0.563 69.5) 0.4382 42 0.261 


Owing to the influence of screening and obstacles it is 
ieepeaeiie to say what the law connecting received cur- 
rent with distance actually is, but a consideration of the 
curves obtained by forming the product of the received 
current multiplied ' by the distance, and plotting this pro- 


f| duct against distance, indicates that in these tests the 


current has decreased in general rather more rapidly than 
inversely as the distance with increasing distances, though 
nowhere near so rapidly as oe J as the square of the 
distance. The effect of the obstacles—the trees—is very 
well shown in the product curves as well as the improve- 
ment in the conditions when the transmitter gets out in 
the open again from being directly behind an obstacle. 
The curves given clearly indicate that at close quarters 
the rate of decrease is much more rapid than at greater 
distances. Within the wave-length distance there is a 
very rapid decrease, which tapers off to a more uniform 
rate at about three wave-lengths in the case of the longest 
wave used in the experiments. For the shorter waves 
the results obtained were not so regular, but an approxi- 
mately similar law holds. 


ADJUSTMENTS OF TRANSMITTING APPARATUS. 


To successfully carry out measurements of the strength 
of oscillations set up in a receiver antenna under the 
various conditions set out in this paper necessitates very 
great care in the working of the transmitter to avoid 
irregularities of action. In spite of all precautions, some 
variations were unavoidable, but they were not of such a 
nature as would invalidate results obtained if other con- 
ditions remained constant. To produce the most regular 
and uniform strength of oscillations in the transmitter 
wire it was necessary to give attention to the following 

ints :— 

1. To use an interrupter which is capable of uniform 
and consistent operation. 


2. To use a definite adjustment of the spark or dis- 


charge gap in relation to the power applied. This ga 
—— not be too short, or erratic multiple sparking S 
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obtained, nor must it be too long, or frequent ‘‘ misfires’ 
or spark failures then result. 

3. To use sparking knobs of a size suited to the capacity 
and length of spark adopted. 

4. To keep the iessiatlen of all parts of the high- 
tension system as nearly perfect as possible, and minimise 
all brush discharges. 

5. To use Leyden jara with good metallic coatings. 
The nitrous fumes developed during use cause rapid 
deterioration of unprotected tinfoil coatings. The jars 
used were completely varnished over the inside coatings 
= shellac varnish, except where connections were 
made. 

6. To keep the height and relative positions of the 
antenna wires, earth leads, and earth netting constant. 

The most difficult points to negotiate were those con- 
nected with the adjustment of the spark-gap, as, having 
taken all precautions, sparks would occasionally misfire, 
or vary in intensity. Owing, however, to the method 
adopted in observing and recording the deflections 
obtained on the receiving instrument, occasional mis- 
fires did not necessarily affect the readings, because for 
each reading a continuous series of sparks, lasting half a 
minute, was used, and any erratic momentary deviations 
in the deflections were not considered in recording the 
mean deflection, the steady value only being taken into 
account. Apart from this effect, mysterious changes in 
the spark were often observed. When the transmitter 
oscillations, as indicated on the thermal ammeter, 
were below par, it would often be possible to resusci- 
tate the sparks by slightly moistening the discharge 
knobs. It was also found that for relatively large capa- 
cities, such as that used for Wave No. 3, it was impossible 
to get uniform results with 1-in. diameter brass knobs on 
the discharger, when using a short gap. If, however, the 
l-in. knobs were replaced by }-in. brass rods with rounded 
ends, a much more uniform effect was obtained for short 
sparks of, say, 4 in. to }in., but for longer sparks the 
knobs were preferable. On the other, with the smaller 
capacities used, the knobs were found suitable under all 
conditions of spark-lengths adopted in the experiments, 
whilst the rods gave poor results. 

As regards the form of interrupter, the most consistent 
results were undoubtedly given by the mercury turbine, 
if run at speeds less than about 1500 revolutions per 
minute. At higher speeds there is a tendency to churn 
up the alcohol and mercury, forming a mercury emulsion, 
which seriously interferes with the action of the inter- 
rupter. It is also very important to keep the resistance 
of the primary circuit through the spark coil as low as 
possible, and adjust the current strength by regulating the 
voltage applied rather than by inserting resistance. The 
Grisson interrupter gives a much more rapid series of 
sparks, however, and therefore produces a larger deflec- 
tion on the receiver. 

The relative positions of the antenna wire and earth 
netting is very important. The strongest oscillations 
were obtained when the antenna was immediately over 
the middle of the earth netting. In experiments with a 
transmitter antenna of an inverted L-shape, the reading 
on the thermal ammeter in the transmitter wire increased 
from a mean of 0.464 ampere, with the earth netting dis- 
placed about 5 yards from its symmetrical position under 
the antenna, to a mean of 0.496 ampere, with the netting 
immediately under—an increase of about 7 per cent. in 
current strength. : AK. 

Tuning.--The tuning between the exciting circuit and 
the transmitter antenna, although well-defined, was not 
of the sharpness which can be developed by improved 
methods of coupling. It was such that the number of 
turns in the auxiliary inductance used for tuning the 
antenna might be varied to the extent of about 15 or 20 
per cent. without greatly affecting the strength of oscilla- 
tions. The tuning of the receiver antenna was rather 
more definite than this. For the different waves used 
the adjustment of tuning inductances with full heights of 
antennie was as follows: 

Turns of Inductance in Antenne. 

Transmitter. Receiver. 
Wave No. 1 a 12 8 

aie > epee Ht f 18 12 
ee Sa pos : 40 32 

The total lengths of wire from the top of the antenne 
to the earth netting in each case were :— 


Transmitter Receiver 


Wire. Wire. 
ft. ft. 
Wave No. 1 96 92 
Sie ee 102 96 
pe ee aa See 124 116 


It was from these figures that the wave-lengths were 
deduced on the assumption that the wave was about four 
times the length of the wire used in the radiating system. 
For wave No. 3 it might be thought that a length of 
480 ft. would be more consistent with the lengths of wire 
than the 500 ft. assumed. but in this case considerable 
amounts of inductance were inser in the antenne, 
and it appeared reasonable to assume that in such a case 
the inductance would be increased in a greater ratio 
than the number of turns of wire on the drum. The 
reason for the receiver wire being shorter than the 
transmitter is not very clear, but the difference is within 
the limits of experimental error. It is, however, possible 
that the oscillating current in the antenna flowed to 
earth vid the spark-gap and the Leyden jars, rather 
than vid the lavas jar inductance spiral. If this 


was the case, it would be necessary to add more in- 
ductance in series with the antenna to tune it to the 
same period as the oscillatory exciting circuit ; hence the 
longer length of wire. This method of computing the wave- 
length in terms of the length of wire used is open to 








error where large aerial capacities are concerned, but in 
the present instance, where the antennz were formed of 
single wires, it may be taken as sufficiently accurate fora 
rough approximation. 

As an aid to tuning and for indicating the strength 
of oscillations in the transmitting system, the pivoted 
thermo-ammeters proved very satisfactory ; and they have 
the great advantage, as compared with hot-wire ammeters 
of the usual description, that the resistance and induct- 
ance which they introduce into the system is practically 
negligible. As regards the sensibility of the suspended 
form of instrument used at the receiver, it may be taken 
that good readable deflections could always be obtained 
so long as the strength of signals was sufficient to act 
upon the coherer receiver with the slow sparking inter- 
rupter at the transmitter. To increase the range of 
sensibility beyond this point merely requires an increase 
of the rate of sparking. 

In connection with the question of tuning, a brief series 
of tests were made at the transmitter to determine 
whether the Duddell thermo-ammeter used was inserted 
in the best position in the radiating system. Accord- 
ingly one ammeter was fixed permanently in position A, 
as shown in the diagram (Fig. 1), whilst another was 


inserted in successive positions a, ), c, d, and e. 

The results obtained were as follows :— 

Position. __ 
a@.. ... 0.300 
i is 0.337 
Cia 0.344 
© x 0.355 
“ee 0.338 


It will thus be seen that whilst the ammeter was 
normally connected up in the correct position, the actual 
antinode of current was not on the wire netting. From 
this point of view, the netting appears to act asa capacity 
rather than an actual earth connection. 

In conclusion, the authors wish it to be understood 
that the general scheme of operations and many 
valuable practical details of the experiments were directly 
due to Mr. Gavey, through whose good offices the neces- 
sary official permission Tos been obtained to publish 
these results, which they trust may be of some use in ad- 
vancing the cause of wireless telegraphy. 








LAUNCHES AND TRIAL TRIPS. 

Tuk s.s. Selandia, of Copenhagen, was successfully 
launched on Saturday, the 3rd inst, from the yard of the 
Elsinore Iron-Shipbuilding and Engineering Company, 
Elsinore, Denmark. She 1s built of steel, to the highest 
class at Bureau Veritas, special survey, and her dimen- 
sions are :~-225 ft. by 34 ft. 9 in, by 14 ft. 14 in. depth of 
hold. The engine is of the triple-expansion type, with 
surface condenser indicating 650 horse-power. 





Messrs. William Simons and Co., Limited, Renfrew, 
launched on Tuesday, the 6th inst., with engines and 
boilers on board complete, a twin-screw suction-pump 
dredger named the Cetus, which they have constructed 
for the Government of Natal, to the order of the Agent- 
General, and which is the largest dredger they have yet 
constructed. The dimensions of the vessel are as follow : 
—Length, 301 ft.; breadth, 47 ft. ; depth, 21 ft. 3 in. 
The hopper has a capacity of 3000 tons of dredgings, 
and is fitted with the builders’ patent sand-trapping 
arrangement. The centrifugal suction-pum two in 
number, are duplicates of the pumps supplied and fitted 
by Messrs. Simons to the Natal Government dredger 
Nautilus, which vessel removed in the month of March of 
the present year, at a cost of less than one halfpenny per 
ton for working expenses, fully half-a-million tons of sand, 
and has repeatedly filled its hopper, containing 2500 tons, 
in 15 minutes, being at the rate of 10,000 tons of sand per 
hour. The large main suction-pipe of the new dredger, 
capable of dredging to a depth of 46 ft., is 44 in. in 
internal diameter, and is fitted in a central well at the 
fore part of the ship, and controiled by powerful hydraulic 
gear fitted in the upper deck. This pipe is connected to 
»oth pumps, and is fitted with an arrangement of flexible 
joints for preventing damage when the vessel is working 
on the bar at Durban, which is very much exposed to 
heavy seas. The lower end of the suction-pipe is so 
arranged that the vessel can plunge about in a 25-ft. 
radius without disturbing the nozzle on the ground. 
The vessel is propelled by two sets of triple-expansion 
engines. Steam is supplied from three steel boilers 
designed for 180 lb. working pressure. Each suction- 
pump is driven by one set of triple-expansion surface- 
condensing marine engines. An auxiliary condenser 
and separate combined air and circulating-pump are 
provided for dealing with the exhaust steam from the 
auxiliary engines. The combined power of the propel- 
ling, pumping, and auxiliary engines on board is about 
4000 indicated horse-power. The Cetus has been con- 
structed from the builders’ designs under the direction 
of Mr. H. G. Humby, M. Inst. C.E., consulting engi- 
neer in London to the Natal Government, assisted . 
Mr. William Inglis, of the Durban Harbour Works, 
resident inspector. 
was completed several weeks ahead of the contract date 
for delivery. 





There was launched from the Wallsend Shipbuilding 
yard of Messrs. Swan, Hunter, and Wigham-Richard- 
son, Limited, on Wednesday, the 7th inst., a_ steel 
screw steamer which has been built to the order of 
the Chinese Engineering and Mining Company, Limited. 


The vessel is of the following leading dimensions :— 
over all, 324 ft. ; beam, extreme, 44 ft. 3 in. ; 
moulded, 23 ft.; and she has been design 


Length 
depth, 


It should be added that the Cetus | p) 





for the owners’ special trade on the China coast 
Accommodation has been provided for a few first.«lasg 
passengers amidships, and a large number of Chinese 
passengers aft. The vessel has been designed to «.rry 
a large dead-weight cargo on a draught of 18 ft. 9 in 

and to steam about 124 knots at this draught. The 
engines are being constructed by the Wallsend Slipway 
and Engineering Company, Limited, and consist «{ 
set of triple-expansion engines, having cylinders 23} in., 
41} in., and 68 in. in diameter, with a 45-in. stroke, steam 
being supplied by two large single-ended boilers, working 
at 180 1b. pressure, and fitted with Howden’s system of 








forced draught. On leaving the ways the vessel was nained 
the Kaiping. 
CATALOGUES. 
THE catalogue of the Alliance variable speed- motors, 


issued by the Alliance Electrical Company, Limited, 23, 
Grafton-street, W., shows these motors fitted to a lathe, 
a capstan, a centrifugal pump, and states their advan- 
4 oe Variation of speed is effected by simply turning 
a hand-wheel on the motor, similar to that on an engine 
stop-valve ; this ensures a gradual modification in the 
clearance between the pole-pieces of the armature by 
means of movable poles. The same company have al<o 
issued a pamphlet dealing with the application of electric 
power in mines, spinning-mills, and other factory. 

The Wantage Engineering Company, Limited, Want- 
age, Berks, have sent us a copy of their new pamphlet, 
No. 5, showing their steam motor-wagons. These are 
built of different types to suit various industries and 

urposes. 

** Roof Glazing” forms the subject of a profusely. illus- 
trated booklet published by Messrs. Mellowes and Co., 
Limited, of Sheffield, and 28, Victoria-street, West- 
minster, 8S.W. The application of Messrs. Mellowes’s 
“* Eclipse ” type of glazing to railway stations, car-sheds, 
winter gardens, baths, power-stations, works and mills, 
&c., is illustrated by views of installations in London and 
the provinces. The booklet is very nicely got up. 

e have received from Messrs. Isles, Limited, the 
well-known electric and steam-crane makers, of Stanning- 
ley, near Leeds, a copy of their latest catalogue, showing 
a large variety of electric, steam, power-driven, and hand 
lifting apparatus, and overhead travelling cranes, of which 
they have made a speciality. The types illustrated are 
suitable for every requirement. 

Messrs. Thomas Smith and Sons, of Saltley, Limited, 
Birmingham, have issued a price-list of drop-forged 
spanners. 

Messrs. Joseph Adamson and Co., Hyde, Cheshire, 
have sent us a sheet describing their overwinding switch 
for electric cranes and hoists. 

We have received from Messrs. Ashmore, Benson, 
Pease, and Co., Limited, gas and electrical engineers, of 
Stockton-on-Tees, and 47, Victoria-street, S.W., their 
new show-card, illustrating the range of work they make 
for gas works. Views are shown of a gas-holder, retort- 
house plant, scrubbers, condensers, &c. 

Messrs. Johnson and Phillips, Old Charlton, Kent, 
have issued their abbreviated price-list No. 13, giving the 
characteristics of their conductors and cables, with dimen- 
sions, weights, and prices ; also their standard vulcanised 
rubber cable list in the French language, with metrical 
measurements. 

The specialities manufactured by Messrs. Holden and 
Brooke, Sirius Works, West Gorton, Manchester—ejectors, 
injectors, valves, steam-traps, ‘‘ Expulsor” steam pumps— 
are illustrated and described in their recently printed lists. 

We have received from Messrs. R. W. Blackwell and 
Co., Limited, 59, City-road, E.C., a calendar from the Ist 
inst. to June, 1906, which illustrates and describes their 
“Ite” circuit-breakers. These and other specialities of 
the company will be seen at the Tramways Exhibition, 
to be held from July 3 to 14 atthe Agricultural Hall. — 

Mr. Paul Lechler, of Stuttgart, has sent us his price- 
list and samples of his copper-asbestos washers for spark- 
ing-plugs and flange-joints for motor-cars, motor-boats, 
and motor-cycles. 

The Crypto Electrical Company, 3, Tyers-gateway, 
Bermondsey-street, S.E., have just issued a circular 
giving particulars of their alternating to continuous- 
current transformers, and details of connections for 
charging accumulators. 

The Smith and Grace Screw-Boss Pulley Company, 
Limited, Thrapston, illustrate in lists they have recently 
published their various designs of hangers, brackets, belt- 
pulleys, shaftings, and couplings. 

Messrs. James Haworth and Co., Farnworth, near 
Bolton, the original patentees of wind-driven ventilators, 
have sent us their pamphlet illustrating their various 
types and giving dimensions and prices. : ‘ 

We have received from Messra. Vve. Louis de Naeyer 
and Co., of Willebroeck, Belgium, a copy of their illus- 
trated catalogue, describing and illustrating their boilers. 
They have made a speciality of the water-tube type, with 
twelve straight sets of eight tubes each. The catalogue 
is in four y ebanectindin: nol English, Spanish, and 
Russian. : 

Messrs. Dick, Kerr, and Co., Limited, publish a very 
interesting pamphlet describing their metallic shield 
low-out controller, the main Been of which is the 
placing of the solenoid in a casing of copper, this enabling 
it to be brought directly in the sweep of the arc. The 
pamphlet is admirably got up. : 

We have received from the Compagnie Centrale de 
Construction, of Haine-Saint-Pierre, Belgium, and Dash- 
wood House, 9, New Broad-street, E.C., their catalogue 
in French, English, Spanish, and Portuguese, illustrating 
their works and their specialities. Among the latter are 
wagons, carriages, and tenders of all descriptions, turn- 
tablea, bridges, lock-gates, jetties, and railway-station 


ed | buildings. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComprLep By W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS OF 18838—1902. 

The number of views given in the Specification Drawings is stated 
ns coh hed where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are gue tn italics. 

Copies of Specifications may be ined at the Patent Office, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d 

The date of the advertisement of the a ance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the ance of a Complete Specification, 

give notice at the Patent O, of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


8977. G. Howard and G. Gibbs, Bedford. ~ 
Presses. [4 Figs.) April 19, 1904.—This invention relates to 
haling-presses, particularly those of the kind referred to in Speci- 
fication No. 13,881, of 1899. A is the body of the press, A! the 
feed opening thereof, A? the platform upon which the material is 
supported prior to its conveyance to the feed opening of the press. 
B is the reciprocating rake. The rake B comprises a bar carrying 
blades or teeth which project upwardly through the segmental 
slots or openings @ in the platform A2, the bar being situated 
below the platform and connected with a vertical pivot-pin b!. 
Situated contiguous to the pivot-pin b! is a vertical shaft J?, 
having at its lower end an arm b® which is connected by a rod U4 
to an arm L° fixed to the rake-bar B. The upper end of the 
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spindle L2 has a toothed segment /4, with which a correspondingly 
toothed segment carried by a longitudinal shaft forming part of 
the mechanical feeder which is generally provided for thrusting 
the material down into the press after its delivery to the feed 
opening Al, and which réceives an oScillatory motion from the 
reciprocatory plunger of the press, as explained in the above- 
mentioned specification. As the mechanical feeder oscillates 
about the axle of the longitidinal shaft, it imparts motion to the 
rake-bar B through the toothed segments and the lever mechanism 
vs, lA, L®, thus causing the rake to oscillate about the axis of the 
pivot-pin 1, and carry the material on the platform A? to the 
feed opening A! of the press at each inward motion of the rake. 
(Sealed May 18, 1905.) 


ELECTRICAL APPARATUS. 


9372. A. F. Hills, D. Urquhart, and A. E. Honey, 
Canning Town, Essex, Armatures. [2 Figs.) April 23, 
§ This invention relates to improvements in armatures for con- 
linuous-current dynamo-electric machinery, the improvements 
being specially applicable to the armatures of motors used in con- 
nection with forced-draught apparatus in stokeholes of boiler- 
houses orrooms. It is found in practice that the insulating ma- 
terial on the windings of armatures becomes charred, and thus 
damaged, at such temperatures as are prevalent, for example, in the 
stokeholes of boiler-houses or rooms, and the object of this invention 
is to obviate this disadvantage. a represents the armature core or 
body, and Lone of the slots therein. c is a trough-shaped layer of 
incombustible insulating material, such as mica or micanite, with 
which the slot bis lined. d,d are the conductors, six of which 





are show n in the slot, arranged in two layers of three each. The 
two lo\ers are insulated from one another by flat strips ¢, ¢ of 
incomustible insulating material, and the centre conductor of 


round wires. In any case the object of having the rounded edges 
can be seen from the fact that if the conductor had the usual 
uare corners, adjacent conductors would be separated at the 
ages merely by a distance equal to the thickness of the insu'a*ing 
strip; by rounding the edges, however, this distance is more than 
doubled. (Sealed May 11, 1905.) 


4937. J. D. F. Andrews and the Manufacturing 
Electric Sempeny, ted, East Sheen. Arec- 
Lamps, [10 Figs.) February 29, 1904.—This invention relates 
to arc-lamps of the clutch type. A isa wheel arranged to rotate 
on an axle B ; E is a clutch of the plate type arranged to grip the 
rim of the wheel A when it is tilted by the core F being drawn 
into the solenoid G. This occurs when the main circuit of the 
lamp is closed and the current is passing. N is a stop nst 
which the clutch would strike when moved, as described, by the 
core F ; in so doing the grip on the wheel A would be increased, 
and the movement of the wheel would thus be limited, notwith- 
standing the inertia of the parts. Instead of the stop N, or in 
addition thereto, a dashpot may be employed. ‘ H is such a dash- 
pot of any known construction, having a piston and a piston-rod. 
The end of the piston-rod J rests on the clutch E. Upon the axle 
B are also fixed two wheels K, L, insulated therefrom and from 
each other. Each of the wheels carries one of the carbons sus- 

nded therefrom and guided in suitable relation to each other. 

yhen the solenoid G is energised, the core F will be drawn into it, 
the clutch E will grip the wheel A and rotate it, and also the 





wheels K and L, through a small distance. The carbons will 
thus be separated and an arc established. The clutch in moving 
meets with the opposition offered by the piston of the it H. 
The movement is thus made slow, and the grip of the clutch on 
the wheel A is increased. Fig. 2 illustrates a modification in 
which the dashpot H is ted to the clutch E and the latter 
acts directly on the carbons. In this case it is more convenient 
to employ a lever O with a central fulcrum. The dashpot is sus- 
pended from one end of the lever, and the other end acts direct 
on the clutch E instead of against the piston-rod J, which, in 
this case, is attached to a suitable fixed point. Fig. 3 illustrates 
two lamps burning in series with the shunt coils A, A! connected 
across the arcs, so as to maintain them equal. Each of the shunt 
coils A, Al is provided with a core B, B! connected to a lever C, 
C! pivoted at one end The other ends of the levers rest on the 
clutches E, E}. Thecores F, F! of the main circuit solenoids are 
also c’ ted to the clutches, as in the devices described with 
reference to Figs. 1 and 2. The action of the sulenoids A and G 
and A! and G! is in a and tends to increase wg my of 
the clutches as well as regulating the arcs. (Sealed May 18, 
905.) 








LIFTING AND HAULING APPLIANCES. 


5374. J. Bjornstad, Charlton, Kent. Lifts. [ Figs.) 
March 2, 1904.—The general principle of this invention is the 
same as that on which the arrangement described in Specifica- 
tion No. 9019, of 1901, is based, but the details and arrangement 
of circuits are considerably modified, so that when one push- 
button is operated all the other push-buttons are rendered in- 
operative until the car arrives at the place of landing correspond- 
ing to that for which a push-button has been operated. The car 
is provided with push-button contacts corresponding respectively 
with those provided at the landings. Arranged at any suitable 
part, preferably near the main controller, is a series of relays 
corresponding in number to the number of landings. These 
relays carry contacts electrically connected in series, but sepa- 
rated from the contacts actuating the controller, the positive 
lead to the push-button switches passing through these contacts, 
so that when any one of these contacts is broken by the opetated 
relay, the current to all the push-buttons is interrupted, so that 


© 
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the said push-buttons are rendered inoperative. The figure 
represents one of the relays. 20 is a wire leading from a push- 
button contact to the binding 53. Connected to this ter- 
minal 53 is also one end of the winding 54 of the electro-magnet 
55, the other end of the winding being connected to a terminal 
56, from which p is the wire 35* connected to a short-circuit- 
ing device. The armature of the electro-magnet 55 is carried on 
a lever 56* mounted on a stud 57, which is electrically connected 
by a wire 58 with the positive supply main. ied by, but 
insulated from, the free end of the lever 56*, is a stud connected 
by the flexible wire 61 to the binding-post 62, to which is con- 
nected the return circuit wire 25, which wire is also connected to 
the terminal 64 of the adjacent relay, against which the stud at 
the end of the lever 56* n ly rests. On astud 63, which is 
connected by a wire 65 tothe terminal 58, is mounted a bell-crank 
lever, one arm 66 thereof being arranged between the free end of 





each set of three is insulated from the conductors on either side 
thereof by means of the channel or trough-shaped strip / of 
similar insulating material. Flat strips g,g, similar to the flat 
hy ips ¢, are placed above the top layer of conductors, and the slot 
) 8 closed by means of the “Ww wedge h. Fig. 2 illustrates 
the method of insulating the end windings : the adjacent conduc- 
tors i, ; are insulated from each other by the strips j, j ; the layers 
_ insulated from the body of the armature and from each other 
be the circumferential bands k, k of insulatiog material. The 
sm ors are made in the form of flat strips having well-rounded 

8s, as shown in the drawing, or they may be in the form of 





wire $4 toa direction device. The arm 68 of the bell-crank lever 
carries an insulated contact-stud 69 attached by a flexible wire 
connection to a terminal 70, which is in electrical connection 
with the positive wire and the push-button contacts. When the 
parts of the relays are in their normal positions, as shown in the 
figure, current from the positive main passes by the wire 58 only 
to the studs 57 on which the levers 56* are mounted, there being 
no current through the lift. (Sealed May 18, 1905.) 


MOTOR ROAD VEHICLES. 


9279. J. C. Merryweather, Greenwich. Motor 
Fire-1 e. (2 Figs.) April 22, 1904.—-The object of this 
invention is to construct an automobile vehicle carrying a pump 
to be driven by the same motor as that used for propelling the 
vehicle. One method of carrying out the invention is as follows :— 
A vehicle is constructed that is steered by the front wheels, and 
there is fixed on the front portion an explosion engine a, using 
petrol or fuel of a like nature. The engine is connected to the 
driving-wheels by means of a friction-clutch c, change-speed gear 
d of the sliding-wheel type, differential gear and driving chains. 
At the rear of the vehicle, and in a convenient position for obtain- 
ing access to it, is arranged a pump g. — is so arranged 
that the centre of the crank-shaft lies in a parallel line with the 
crank-shaft of the motor a and the shafts of the change-speed 
geard. The crank-shaft of the pump is connected by gearing to 
the sha‘ts of the change speed gear, so that the pump may be 




















driven at the same ratio of speed in relation to the motor as that 
used for propelling the vehicle. One method that is employed for 
connecting the pump g to the motor @ is to arrange a toothed 
wheel on the driven shaft of the change-speed gear, engaging 
with a toothed wheel / on a crank-shaft m running parallel to the 
change-speed shaft, This counter-shaft is connected to the pump 
crank-shaft by means of toothed wheels o, p, or other suitable 
gearing. The toothed wheel on the driven shaft of the change- 
speed gear is arranged to slide out of gear with the counter-shaft 
by means of a suitably-placed lever q, 80 that the pump may be 
disconnected from the propelling mechanism when travelling. 
To disconnect the motor from the driving-wheels for the purpose 
of driving the pump, each half of the differential-shaft carrying 
the toothed sprockets for driving the rear wheels of the vehicle is 
constructed in two pieces. The two pieces are joined by sliding 
sleeves operated by means of suitably placed levers r. (Sealed 
May 18, 1905.) 


9604. The Wietestey Tool and r-Car’ Com- 
pony: Limited, ad H. Austin, ham. 
ames, (2 Figs) April 27, 1904.—This invention relates to 


a motor-car in which the engine cylinder or cylinders is or are 
vertical and the crank-shaft longitudinal of the car, with the fly- 
wheel preferably between the engine and the gear-box which 
contains the change-speed mechanism. The engine casing A, B 
is formed, as usual, with an upper part A, which directly carries 
the cylinders C, and with a lower part B, which is bolted to the 
upper part A. The forward end of the casing A, B is formed with 
a bearing a, through which the forward end of the crank-shaft 

sses, and this end of the shaft is adapted to receive a handle, 
by which the shaft may be revolved by hand to start the motor. 
The bearing a is formed with a bracket or lug d, which is bolted 
to a cross-bearer ¢ of the car framing. he rear end of the 
casing A, B is formed as a deepened and widened part D, E, of 
which the part D is formed with the part A, and the part E with 





the 


art B, and within this 
usual combined fly-wheel an 
gear-box H is formed at its end which is towards the motor with 
an —- portion K, which, at its face, is of the size of the 


Pi D, E of the casing is the 
clutch F,G. The change-speed 


portion D, E of the motor casing, and is bolted thereto, thus 
making the gear-box a rigid structure with the motor casing. 
This entire structure is carried on three points of the framing 
only—namely, at the points where the brackets of the casing are 
fixed to the framing, whereby cross-strains are avoid or 
minimised. The end of the driven shaft n of the change-speed 
gear passes out through the rear end of the gear-box H, and 
drives through shaft r and gearing the differential or balance 
shafts P. The bracket A, which carries the lower end of the 
steering-spindle j, on which is mounted the worm, and which 
carries the worm-wheel which is operated by such worm, is fixed 
to the casing A, B. The dash-board L is fixed to the casing A, B, 
and thus it and, consequently, the parts which it carries are all 
lifted out from the framing in lifting out the motor therefrom. 
(Sealed May 18, 1905.) 


RAILWAYS AND TRAMWAYS. 


9540. Edgar Allen and Co., Limited, and W. E. 
Robinson, Sheffield. Tramway Points. [7 Figs.) 
April 26, 1904.—The object of the invention is to provide the means 
by which a point may be readily adapted to work either as an auto- 
matic spring point or asa hand-moved point, and that the actuating 
appliances so —— may be fitted together in a portable form, 
80 that they can be quickly placed in position for use, and quickly 
removed when required for adjustment or omee. In a box a at 
the side of the point is placed a light metallic frame 6, which 
carries a horizontal tumbler c. The shank end of the tumbler 
works freely in the eye or slot of a connecting-rod d, which is fixed 
to the tongue e of the point. When the tongue is moved by the 
wheels of a ing car, the connecting-rod d communicates motion 
to the tumbler ¢c, the right and left-hand arms of which are at 
right angles to the shank, and have nipples f, which are inserted 
into one end of a spiral spring g. The opposite end of the spring 





the lever 56* and a contact-post 67, electrically connected by the 





abuts up to a wall or pocket of the frame b, provision being made 
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so that this spiral spring can be transferred from one arm of the 
tumbler to the other, according to the direction in which the 
tongue of the point is required to act. Midway between the two 
arms of the tumbler is placed a triangular projection h. In order 
that the tongue may be actuated lly a plunger i is placed 
at the back of the tumbler. This plunger is actuated by a spring, 
and by providing sufficient space and a socket in the wall or 
pocket of the box to hold the end of the ing, the s 





pring 9, 
which has been previously described as being interchangeable 
on either side of the tumbler, can be transferred and utilised 
to actuate this plunger also; the end of this plunger projects 
into the space behind the tumbler, and is provided with a 
triangular nose-piece corresponding to the angular projection 
h, already mentioned as being placed midway between the 
two arms of the tumbler. When the tongue is moved over 
in one direction by hand, the shank of the tumbler is corre- 
spondingly moved in the eame direction, the angular projection h 


ET) 








between the two arms being moved in the opposite direction, and 
as the inclined face of the angular projection is in contact with the 
face of the angular projection or nose of the plunger i previously 
described, the movement of the tumbler causes the plunger to be 
forced inwards, 80 as to compress the spring g before these angular 
nose-pieces can pass each other. As soon as the tive apexes 
have passed the centre line, the reaction of the spring causes the 
plunger to be forced outwards along the opposite ae of the pro- 
jection on the tumbler, and by the force of the spring the tongue, 
through the medium of the tumbler thus held by the spring, will 
be retained in ition. When the tongue is moved by hand on 
the opposite side of the point, the tumbler is correspondingly 
moved in the opposite direction to that previously described, the 
apexes of the two angular projections have again to pass each 
other, 80 that the action of the plunver and epring is repeated as 
before described, but the point will then be held in the opposite 
(Sealed May 18, 1905.) 





position. 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8662. J. Dunn, Kelso. Steam-Generators. [5 Figs.) 
April 15, 1904.—The object of this inverition is fo provide means 
whereby a constant circulation of the water is obtained in a simple, 
satisfactory, and reliable manner. . In carrying out the Somtiiien 
a box orreceptacle of any convenient form or shape is placed in a 
suitable position so that it will be subjected to the radiant heat 
from the furnace. A supply pipe or —< is or are connected to 
the box or receptacle, the pipe or pipes being led to any part of 
the water space from whence it is desired to draw or induce the 
water to flow into the box or receptacle. A disc port is 
formed in the upper of the box or receptacle, and a pipe or 

ipes may be connected to such port for the purpose of distribut- 
ng the water, or water and steam, discharged from the box or 
receptacle. The box or receptacle A is placed by preference on 
the top of the crown of the furnace C, so that it will be subjected 
to the radiant heat from the furnace. Two supply pipes D, E, 
are connected to the box A, and these supply pipes are led to any 
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art of the water space from whence it is desired to draw or 
induce the water to flow into the box or receptacle. A discharge 
port F is formed in the = part of the box A, and a disc 
pipe G, or a number of , may be fitted in connection with 
the discharge port for the purpose of distributing the water dis- 
charged from the box. When applying the invention to marine 
boilers which are subjected to a rolling or other motion, the box 
A is held in position in any convenient manner; for example, 
snugs may be formed on or fixed to the box or receptacle to 
allow of it being bolted to the flue. In operation the action of 
the apparatus is as follows :—The water in the box A is rapidly 
poe toa high temperature, and the water, or water and steam, 
is forced out through the discharge port F, and is at the same 
time replaced by a fresh supply of water which is drawn into the 
box or receptacle through the supply pi D, E, and this 
action being continuous so long as the boiler is under steam, a 
constant circulation of the water is thereby ensured (Sealed 
May 18, 1905.) 


9835. D. Mathieson, Mownstio-ce- Fyne. Surface 
Condensers. [3 Figs.) April 29, 1904.—This invention relates 
to improvements in surface condensers, the object being to cause 
the steam entering the condenser at right angles to the axes of the 
tubes constituting the cooling surface to come into contact with 
all parts of the cooling surface, thereby increasing the efficiency 
or capacity of the condenser. According to this invention, plates 
are employed to direct the steam in a fixed zigzag path among 
the water tubes. The plates may be so arranged as, for example, 
to direct the steam in a zigzag path from side to side of the con- 
denser or in two zigzag paths extending down both sides and 
uniting at intervals. The condenser comprises a cylindrical shell 
A, having end plates A! (one only being shown in the drawings), 
between which horizontal water tubes B are mounted, and sup- 
plied with liquid from any convenient source, Between these 
tubes, and at different levels, horizontal Cc, Cl, C2 are 
Between 
i ane C(Fig. 1) and the shell A of the 
left, and a corresponding space C4 occurs 


placed. The condenser is thus divided into four sections. 
the left-hand side of the 
condenser a space C3 is 





on the right-hand side of the second te Cl. The bottom plate 
©? also has a space C5 between its left-hand side and the shell of the 
condenser. The steam is admitted to the top of the condenser by 
a conduit D (Fig. 2), and is directed from side to side of the con- 
denser through a fixed zigzag path formed by the plates C, C!, C2. 
The steam entering the section passes to the left-hand side 
of the plate C, and thence down into the second section. Travers- 
ing this section from left to right, it passes through the opening 
04 into the third section, which it traverses from right to left, and 
age thence as the opening © into the bottom section. 

openings C%, 04, O> may be continuous or may comprise a 
series of ports formed in each plate. The plates may be carried 
between the tubes by any convenient means, such as brackets E, 











cast or otherwise secured on the shell of the condenser, or plates 
may be secured to the tubes. Any convenient material may be 
employed for the plates or baffles, such as brass, galvanised iron, 
or the like ; and, in place of solid plates, baffles of wire meshing 
may be used, or the plates may be perforated, so that a certain 
amount of steam or water is allowed to pass through them, whilst 
the general direction of the flow is still maintained. At the top 
of the condenser a distributing plate F is preferably employed. 
This may be formed by part of the cylindrical shell of the con- 
denser, or may be secured within the condenser in any convenient 
manner, and has in it a series of slots or openings F!, through 
which the steam passes to the tubes. This plate tends to dis- 
tribute the steam evenly throughout the, condenser. (Sealed 
May 18, 1905.) . : 

10,208. W. R. Darling, Springbara. Glasgow. 
Steam-Generators. [4 Figs.] May 4, 1904.—This invention 
relates to steam-generators principally intended for railway loco- 
motive engines. In carrying out the invention, the main body 
of the boiler is fitted with fire-tubes B!, B?, which may be arranged 
in various ways, but preferably so as to have a group or groups 
acting as return-tubes leading the furnace gases to the uptake. 
A mud drum or chamber C on the underside of the boiler is 
connected with a more or less annular chamber D separately 
connected, if desired, with the water space in the boiler ; or the 
mud drum © may be dispensed with. The annular chamber D 
is situated below an extension A‘ at one end of the boiler, and is 
connected therewith by a number of water tubes D?, which may 
be bent or straight, according to the space available and the 
heating surface required, so that a water-tube fire-box is obtained, 
thus largely augmenting the heating surface, the extension A+ 
being, if desired, connected by a pipe or pipes. A water-tube 
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fire-grate E extends through this fire-box from the back end of 
the main boiler to a header E!, which is in turn connected by 
water tubes with the lower annular chamber D. An arched 


deflector and a division plate F are arranged over the fire-bars, | 


8o that cold air is prevented from coming in contact with the tube- 
plate and tubes, and so that the products of combustion are com- 
pelled to down through the grate to get access to the fire- 
tubes in the main boiler, thus securing practically complete com- 
bustion of the fuel and comsumption of the smoke, and preventing 
the deposit of soot and other detrimental material in the fire- 
tubes. A lower auxiliary grate may be provided to ensure the 
combustion of any fuel which may fall through between the water 
tubes of the main grate, the area of which may be varied by the 
number of rows of tubes employed, as well as by the length and 
width of the grate. In some cases, where height is less limited 
than length, the tubular fire-box may be arranged underneath 
the main body of the boiler, and the extension A‘ at one end dis- 
pensed with. (Sealed May 18, 1905.) 


SHIPS AND NAUTICAL APPLIANCES. 


Sounding 


3836. F. Schroder, Emden, Germany. 
Leads. (6 Figs.) February 24, 1905.—The leads used hitherto 





were very little suited for fixing the depths of water with a 
muddy bottom, asthe, sank into the bottom and thus indicaicd 
too great adepth. In order to make it possible to measure the 
depth of waters with a muddy bottom with more precision, the 
lead, according to this invention, consists of a pyramid-shaped 
frame, provided at the bottom with plate-shaped feet. The centre 
of gravity of the sounding-lead is thus, as far as possible, near 
the bottom, and it cannot therefore sink into the mud so far as 
the leads now used, owing to the larger surface and the better 
distribution of its weight. In another form of construction of 
the ap tus the plates may be of a material of a smaller specfi. 
weight than water-—for instance, wood—and fastened to the frare 
on one side by means of flexible joints, so that on the apparatus 
being lowered into the water they are turned upwards by ¢\. 
water and set against suitably arranged abutments. The lower 





sides of the plates form a level surface of a rather considerable 
extent, so that the apparatus cannot sink into the bottom. On 
the apparatus being hauled up, the plates are drawn downwards by 
the pressure of the water, so that it can be drawn up with a smail 
amount of force. To the frame a, which may be of a circular or 
angular shape, are fastened the plates b, which, as already said, 
prevent, on the apparatus being lowered into the water, its sink- 
ing down into a muddy ground. The struts d carrying the frame 
@ converge towards the top into a head c, in which is provided 
an eye e for fastening the sounding-line. According to the second 
form of construction (Fig. 2), the plates } are flexibly fastened to 
the frame a on one of their sides, and are made of wood or a 
similar material, so that on lowering the apparatus into the water 
they firmly set against the horizontal struts f. On the apparatus 
being drawn out of the water they sink down, so that no great 
force is required for drawing it out. 


MISCELLANEOUS. 


9209. W. M. Still and A. G. Adamson, London. 
Steam Hea’ Apparatus. (6 Figs.) April 21, 1904.— 
According to this invention the steam, instead of being supplied 
continuously to the radiators, is supplied to them intermittently, 
the steam being automatically cut off when the temperature and 
pressure of the steam in the radiators rise to a predetermined 
limit, and, after an intervai, during which the temperature and 
pressure of the steam within the radiators will become more or 
less reduced, a further supply of steam is automatically admitted 
tothem. To effect this there is interposed between the steam- 
supply pipe a and the radiators an admission-valve g that is capable 
of being moved off its seat by the pressure of the steam supply, 
except when the pressure in the radiators is sufficient to open a 
suitably loaded by-pass valve 7 controlling the access of steam to 
a device k, which, when acted upon by steam, forces the steam- 
admission valve g to its seat and cuts off the supply to the 
radiators. The steam being also cut off from the valve-closing 
device k, it will gradually assume its normal condition, and allow 
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| the steam to open again the admission valve g. The valve-closing 
| device k may conveniently be a thermostatic device. In one con- 
| struction of automatic regulating device the steam-supply pipe @ 
is connected to a passage d formed in the casing off the apparatus 
and leading to a steam chamber ¢, one wall of which is flexible ; 
| the valve g controlling communication between the passage «! an 
| chamber e¢ is pressed against the flexible wall by the steam pres- 
‘sure. From the steam chamber ¢ the steam passes through @ 
| passage or passages y to the radiator or radiators of the compart- 
ment to be heated. A by-pass leads from the chamber ¢ to the 
thermostatic device k, which comprises a capsule charged ng 
expansible fluid and contained in a second steam chamber ° 
Usually the two steam chambers ¢ and » are separated from each 


| other by an air space n, their two inner walls, those facing —_ 
| other, being formed of thin flexible metal and having arranc* ; 

between them, so that it cannot become displaced, a bloc! q 
| vuleanised fibre 0, so that outward movement of the flexible \ ‘le 


| of either chamber causes a corresponding movement of the flexib 
| wall of the other chamber. (Sealed May 11, 1905.) 
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DOUBLE-BELT SANDPAPERING MACHINE. 
CONSTRUCTED BY T 


HE MOORE CARVING-MACHINE COMPANY, MINNEAPOLIS, U.S.A. 
(For Description, see Page 800.) 
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GEOLOGY OF 'THE SOUTH WALES 
COAL-FIELD. 

(By a FELLow or THe GEOLOGICAL SOCIETY.) 

Tue recently published Geological Survey Memoir, 
which deals with the Geology of the South Wales 
Coal-Field, and more particularly with the country 
round Merthyr Tydfil, is, in effect, an account of 
the region comprised in sheet 231 of the new 
geological map. The names of the surveyors who 
are responsible for this publication —- namely, 
Aubrey Strahan, M.A., F.R.S.; Walcot Gibson, 
B.Sc., F.G.S.; and T. C. Cantril, B.Sc.—are a 
eo guarantee that the work has been well 
done. 

The memoir, which is issued by the Board of 
Agriculture, contains a detailed account of the 
old red sandstone of the western part of Breck- 
nockshire, and of the lower carboniferous rocks 
which border the coal-field from Dowlais to Swan- 
sea Vale. The north crop of the coal-measures 
between these two localities, and as far south as 
Aberdare and Resolven, is described in detail, 
together with the faults and disturbances which 
affect these and the older rocks. The glacial 
geology is fully discussed in a separate chapter ; 
in Chapter 8 the principal economic products are 
enumerated, and the results of some chemical and 
petrographical examinations are given; while 
petrovraphical notes are furnished by, Dr. Teall, 
Dr. ! lett, and Mr. Thomas ; and chemical. analyses 
by Mr. Pollard, ° 
_ To the scientific geologist the memoir is full of 
interest, as it deals with a portion of a district 
where convulsions of Nature in the shape of 
reuiarkable earth movements have had the effect 
of exposing beds of rock which, if the earth had 
remuined at rest, might still have been far beneath 
the surface. To quote Professor Hull* :—‘‘ The 
Coal-ineasures east of Carmarthen Bay are traversed 








*~ ““Our Coal Resources ” (1897), page 63. 
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| throughout nearly the whole of their length by a| Memoir”—is thus described by Mr. Strahan :-- 
remarkable anticlinal axis, which has been traced | ‘‘Though all the other beds were free from dis- 
from the north of Risca, by Pontypridd andj turbance, the shale, 4 ft. thick, was sharply con- 
Ton-yr-efail, across the lesser Ogwr by Nant-Tyrus, | torted. The folds, which were inverted, ranged in 
the Maesteg Iron Works and Aberavon, beneath | a N.N.W. direction, indicating that they had been 
Swansea Bay. The basin has thus been divided | produced and pushed over by movement from the 
into a northern and a southern trough, lying on| W.S.W. A few yards further on the voal became 
either side of the great anticlinal axis, and of | schistose, so as to weather into plaquettes, with 
which the former occupies twice the area of the | 
latter. The effect of this axis, or saddle, is to! 
bring the lower coals within ultimate reach of 
mining operations along a considerable tract of 
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country. It should also be noted that this line of <a TE 
elevation being placed so as to be nearer the| ¢ TMT 
southern side of the basin, where the inward dip | .— IA 
of the strata is steepest, the lowest seams, which | Ss 


are of great value, have been placed within the reach + Fan 














of mining operations, which otherwise would not 

| have been the case. The general result is highly| , 

| favourable for their ultimate recovery, and adds TN 

| considerably to the effective resources of the whole| , Nt nt 

basin of South Wales.” | an 
The simple earth movement which produced the | nm : 

main anticlinal axis thus described by Professor oe 

Hull is by no means sutticient, of itself, to account | 

for the extraordinary complexity of certain portions Ft. Tre. 

of the South Wales coal-tield ; the more complex | F_.. Shale and Sandstone.......2-0 

foldings which characterise this region call for | Se coins Ba 2 

much closer research. 
The curious formation of the Nine-Foot Vein, | OCOD BOE neces menerecons a0 

Tirbach, throws a curious, if somewhat vague, light C&BShALe -_....----.-----------—--= =~ 4-0 

upon the nature of the earth movements which A._.Coal, seery t0......----------.-------. 4-0 


have affected this district. It appears that a tem- (es) 

porary view of the outcrop in 1897 disclosed the fact 

that a seam of coal about 1 ft. in thickness lay over a | razor-like edges and slicken-sided on every surface, 
bed of much plicated shale, about 4 ft. in thickness. | and extremely brittle, as was the case near Hor- 
Under the folded bed there appeared a bed of shale, | wain. Obviously the shale, acting as a lubricant, 
and beneath that, again, a bed of coal, which was | has permitted differential movement to take place 
apparently undisturbed. This formation—which will | between the strata above it and those below it.” 

be at once understood by a glance at the annexed| The memoir contains a number of other inte- 
sketch, which has been copied from a drawing by | resting diagrams, which show that, since their 
Mr. A. Strahan, on page 66 of the ‘‘ Survey | deposit, the coal-measures of South Wales have 
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been subjected to eaith movements of the most'(a) limestone; (b) rottenstone ; (c) silica sand; 


vivlent description. 

The importance (to the mine-owner) of accurate 
maps and sections, so devised as to show the 
nature and extent of the disturbances which have 
affected productive measures, is made clear by 
reference to certain evidence given before the Cval 
Commission. Disturbed areas are not nearly so 
productive. The evidence of Mr. H. Bramwell on 
this point is of great interest. 

**(). 4822 (Professor Lapworth), I gather from 
your answer that some 22 to 23 per cent., up to an 
extreme of 41 per cent., must be deducted from the 
quantity calculated for any given area as wanting 
or lost owing to physical accidents—faults and 
barren ground /—That is so, so far as regards the 
portion of the coal-field I spoke of. 

**(), 4823. And next, what inay be called the arti- 
ficial losses, or waste in working, amount to as much 
as 13.4 per cent. ‘and 10.2 per cent. in the two 
instances you have given us ?—Yes. 

‘*(). 4824. That is to say, then, supposing we take 
any given area in South Wales, say, of 100 acres, and 
we make a calculation of the quantity of coal that 
should be there in any given seam, we must, in 
estimating the quantity that actually comes out, 
take some 50 to 70 per cent. of the first calcula- 
tion, and that is all we can rely on at the present 
day ‘—No, I do not think you would be justified 
in doing that, even from these figures. 41 percent , 
as specially noted, was in a disturbed part of the 
coal-field, and I have also said that the whole area 
of 1225 acres isin a rather more than usually dis- 
turbed part of the coal-field. In answer to the 
chairman I said I thought 20 per cent. was about an 
average for the whole coal-tield. 

**(). 4828. Could you give us any rough estimate 
for South Wales in general? Would there be 10 
per cent. deduction due to natural causes owing to 
faults and boundaries /—Faults and barren ground 
about 15 per cent. right through, and about 5 per 
cent. for the small coal; giving about 20 per cent. 
as a total deduction. 

(). 4829. Then what do you give for loss in 
working? Is it about 5 per cent. /—You may take 
°. . anything between 20 and 25 per cent. as a 
whole, 

**Q. 4834. How much out of that 20 to 25 per 
cent. do you think are losses really unavoidable /— 
Well, I think very little, myself, beyond this one 
question of small coal, which I have estimated at 
5 to 10 per cent. 

**Q. 4835. That is to say, no improved system of 
working would enable us to get more than 80 to 
90 per cent. out of the ground? I hardly think 
so. The coal is absolutely extracted where it 
exists by the long-wall method in Wales.” 

With regard to anthracite from pits in the 
western district of Glamorgan and the east of 
Carmarthen, the same witness stated that while 
from 20 to 28 per cent. was usually left behind in 
the pits, there were seams where about 50 per 
cent. was lost. 

Yet it is not always the thickest seams which are 
most profitable to work. In answering certain 
questions put to him by Professor Lapworth, 
another witness (Mr. W. E. Morgan) said that 
seams varying from 4 ft. to 5 ft. or 6 ft. in thick- 
ness were the most profitable to work. The cost 
below 4 ft. increases inversely with the thickness 
of the coal, while in working seams above 6 ft. in 
thickness the cost increases in the same way. The 
waste is due to the badness of the roof, which is 
likely to come down if all the coal is worked 
together. 

It must not be thought, however, that earth 
movements alone have been sufficient to bring the 
lower coal-measures within reach of the miner’s 
pick. The great valleys which intersect the whole 
region from north to south cut deep down through 
the uppermost strata, which are the least produc- 
tive, into the middle and lower series. It was along 
the sides of these valieys that mining was first 
commenced by means of adits driven into the sides 
at the outcrop of the coal-seams. Amongst these 
may be specially mentioned the Aminan, the Tawe, 
the Neath, the Rhondda, the Taff, and the Ebbw. 

It is unfortunate, but we presume that it is in 
accordance with a settled policy, that the members 
of the Geological Survey make no attempt to throw 
any light upon the much-vexed question as to how 
long the supply of coalin South Wales is likely to 
last. It is true that at the end of the memoir 
mention is made of certain of the economic pro- 
ducts which may be procured in this district—e.9., 


(d) building stone ; (e) road metal ; and (f) water 
supply ; but coal is not dealt with under the head 
of ‘* Economic Products.” 

In the circumstances it may be useful to refer to 
some of the latest information with regard to the 
amount of coal which the South Wales coal-fields 
may be expected to produce ; the importance of the 
question being in no sense diminished by the fact 
that the best steam coal is to be derived from this 
source. 

In the work to which we have already made 
allusion, Professor Hull states that the original 
estimate which he made of available coal in the 
South Wales basin, down toa depth of 4000 ft., 
amounted to 24,000 million tons. In 1870 he con- 
sidered that 16,000 million tons out of 24,000 million 
were avai'able to the miner. In 1897, however, 
he substituted for these figures those of Messrs. 
H. H. Vivian and G. T. Clark, making certain 
deductions which reduced their estimates from 
19,280 million to 16,973 million tons. 

The following table was compiled by Professor 
Hull in 1897 for the purpose of showing how much 
coal would remain in situ, and within reach, at the 
end of the nineteenth century :— 


Messrs. Vivian and Clark's Estimates Modified. 





Tons. 
Quantity down to 2000 ft... 10,273,000,000 
Pe from 2000 ft. to 3000 ft. 3,953,000, 000 
we » 3000,  4000,, 2,747,000, 000 
Total (1870)... ... .... ~—-:16,973,000,000 
Quantity worked from the year 
1870 to 1880 (about) ... ee 200,000,000 
Quantity worked from 1880 to 
1895 res Fe a » 434,417,000 
Estimated quantity to 
worked to end of 1899 * 166,000,000 
Leaving available for future 
use at the end of the nine- 
teenth century $ 16, 172,583,000 


We do not know how far Professor Hull, in 
arriving at the above figures, has made allowance 
for the loss which, in accordance with Mr. Bram- 
well’s evidence, takes place in getting coal from a 
disturbed area. If Professor Hull, in making his 
calculations, relied simply upon the estimated 
thickness of the coal-bearing strata, his ultimate 
figure will have to be considerably reduced. 

The fact that the output of coal from South 
Wales has been rapidly increasing is shown by the 
following table -— 


Year. Output. 
1880 21,203,743 
1890 29,372,853 
1895 32,513,325 


This increase of output is chiefly from collieries 
situated in the counties of Glamorgan and Mon- 
mouth, the quantity of coal raised in the counties 
of Carmarthen, Pembroke, and Brecon being 
comparatively insignificant. The quantity shipped 
from Newport, Cardiff, Bury, Swansea, and other 
places amounted to 14,755,475 tons in 1894. 

Nor do Professor Hull’s figures express the last 
word upon the subject. In the course of his 
evidence before the recent Coal Commission Mr. 
Joseph Shaw, speaking on March 17, 1403, ex- 
pressed the opinion that at that time the amount of 
coal exported from the South Wales basin amounted 
to 30,000,000 tons per annum; while with regard 
to anthracite alone the increase in output from 1887 
to 1902 was 287 per cent.—i.e , for every ton ex- 
cavated in 1887 nearly 3 tons is now being brought 
to the surface. 

Seeing that the supply of this valuable coal is 
being so rapidly depleted, the question not un- 
naturally arises whether the Admiralty are taking 
any steps to ensure that a supply will always be 
reserved for the needs of the Navy. It appears 
that the matter has been taken into consideration. 

Mr. William G. Miller, C.B., in the course of 
his evidence (Questions 12,343 and 12,344), said 
that in view of the fact that the supply of the best 
steam-coal was being exhausted at an extraordi- 
narily rapid rate, the Admiralty had considered 
whether they should take steps to purchase land 
beneath which a supply could be obtained. They 
considered that a purchase of land property for the 
— would be impracticable, especially in view 
of the quality of the coal that is required in the 
service, and they doubt whether, if they did so 
purchase land, the required description of coal 
would be found when a shaft came to be sunk. 
Upon the suggestion of Mr. Bruce that a recom- 
mendation upon this subject should be made to 








the Admiralty, the chairman pointed out that 








power to make such a recommendation was not 
within the terms of the Commission. As the fin] 
report of the Commission does not appear to have 
been issued, it is not known whether this ruling 
was declared to be final. ' 

From the extracts which we have made from the 
evidence before the Commissioners, it is clear that 
the questions which they have had to consider, 
even in connection with South Wales alone, are of 
national importance, and we shall await with 
anxiety, not unmixed with apprehension, the issue 
of their final report. 





THE CONTINENTAL FIRE SERVICE. 


By Epwin O. Sacus, F.R.S. Ed., Architect. 
(Continued from page 731.) 
GermMany.—TuHE Prussian Fire Service. 
Turnine thus first to the kingdom of Prussia, 
which is divided into several provinces, and has a 
population of 344 millions, the area that has to be 
protected is 135,0U0 square miles (English). As is 
well known, it has large manufacturing districts, 
mining districts, and agricultural districts, so that 
every form of fire risk is extensively represented. 

The Prussian capital is Berlin, which in the year 
1900 had 1,888,000 inhabitants. There are over 
22 towns in Prussia with over 100,000 inhabitants. 
There are 35 professional brigades in Prussia, so 
that it is obvious that a number of towns with 
smaller populations than 100,000 are already 
provided with a professional service. 




















TaBLe X. 
| 
Number of a & . & 
Controlling | & a 3 
Officials. S 2 § x 
= raf to ec 
= _ = 5 i 
Prussian ; & «4 0 a 
Province. Zés) gg > ° a | S 3 
om & - ~ - | s 
£.818,5| 2 | 24 | 2) $8 
26 o2E a 5 sa S Ss 
ala | Blam Z aad 
Fast Prussia | 1 94 2,696 261 17,360 
West, | ss 64 2,062) 133 16,550 
Pomerania ae 92 5,054 228 34,020 
Posen - <2 67 3,794 188 14,107 
Brandenburg a 207 =: 10,604 485 72,748 
Silesia oul 15 514 22,357 987 160,500 
Saxony .. S| zl 1019 31,820; 2,425 209,214 
Schleswig - Hol 
stein $e 1 _ 1641 74,061 | 1,889 204,674 
Hanover .. os 2 540 =: 25,038 715 126,572 
Westphalia 1 a 366 = -:22,358 801, 107,050 
Hesse Cassel 1 7 1189 70,173) 1,401 95,634 
Hesse Weisbaden 2 s 1086 57,783) 1,148 82,A55 
Rhine Province .. 1 ae 1464 79,510 | 2,839 230,626 
Hohenzollern ie 163 4,500 169 10,250 
Total for Prussia. . 7 54 | 8506 411,810 13,669 1,371,960 


At the end of 1897 there were 6598 fire brigades. 
1900 8506 


” ” 


” 
lucrease in three years 


The Prussian Fire-Brigades’ Association, like the 
Imperial] Association, of which it forms a part, 1s 
composed of Prussian provincial associations. The 
following table (10) gives particulars to the end of 
1900 regarding the volunteer and obligatory tire 
brigades, their equipment, also the number of the 
Prussian provincial fire-brigade inspectors and dis- 
trict inspectors, whose appointment, by-the-bye, 
was ofticially recommended hy the Ministerial 
decree of December 28, 1898. It may be re- 
marked that the table is not quite trustworthy, 
for, as in the general statistics, there is still much 
confusion between what is an obligatory brigade 
and what is an obligatory fire-watch which bas no 
equipment, and therefore cannot be classed among 
the active fire-fighting forces. Obligat»ry fire- 
watches in Germany are simply able-bodied citizens 
who are compelled by law to assist the authorities on 
an emergency, and receive a slight disciplinary train- 
ing as distinct from fire-brigade training. They 
serve as water-carriers, form bucket lines, &c., 1" 
rural districts, and thus render assistance. 

The above mentioned fire-brigade inspectors 10 
Prussia are not at present appointed by the 
Government, but by the managers of the respec- 
tive Provincial Mutual Fire Insurance Funds. 
Their duty is to study the state of the fire brigades 
in their province by personal inspection, to draw 
the attention of the local authorities to what 's 
wanting, to urge the abandonment or improve 
ment of apparatus, especially in the case of minor 
volunteer brigades, and to assist in such chances 
with expert advice. The mayors and principal 
officials have to show the fire-brigade gear to te 
inspector, to test it if required, to give bi 
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all information desired, and generally assist hin 
readily in the execution of his duty. The inspector 
has on each occasion to state the results of his in- 
speetions, setting forth in them his proposals for 
necessary improvements of the material and giving 
an estimate of their cost. These reports must be 
handed to the directors of the Provincial Mutual 
Fire Insurance Fund, who then, on their side, enter 
into communication with the proper authorities 
regarding further steps to be taken. The position 
of the fire-brigade inspectors, judging from their 
reports, is still a very difficult one, requiring great 
tact. There.is frequently a lack of sympathy 
between them and the local authorities, who dislike 
this form of supervision. Nevertheless, the ulti- 
mate effect of their activity is thoroughly good. 
Wherever it was requisite pressure has been 
brought to bear on the training of the brigades, 
generally with success, and a mere statement of 
opinion has led to the acquirement of new fire appa- 
iatus, the alteration and improvement of old fire- 
engines, the erection of fire-stations, and the im- 
provement of the water supply. 

In the Rhine Province, where the present fire- 
brigade inspector has worked since 1888, great 
success is to be noted in the direction of an im- 
proved high-pressure water supply with hydrants, 
especially in the mountainous districts, where the 
presence of abundant sources of water enables the 
communities to procure the service without incur- 
1ing too great an expense. The efforts of the 
inspector led to the modernising and increase of 
the fire-brigade equipment throughout the province, 
and the Mutual Fund, to which he reported, backed 
his opinion by valuable monetary contributions to 
the tire service. To be exact, in ten years the Mutual 
Fire Insurance Fund of the Rhine Province paid out 
fully 25,0001. I must, of course, emphasise that 
there is a form of compulsory mutual insurance in 
force in the province for all buildings, as distinct 
from contents, and that the compulsory mutual 
insurance is done through the Mutual Fund re- 
ferred to, and that it is naturally in the interests of 
the fund to keep down the fire loss in the district. 

The Fire-Brigades’ Asscciation of the Rhine Pro- 
vince of Prussia is composed as follows :— 


Taste XI.—The Rhine Province of Prussia, 1900. 
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Up to the year 1891 it formed part of the Rhenish- 
Westphalian Association. Since that period its 
strength has increased from 176 brigades, with 
11,302 members, to 405 brigades, with 22,203 
members, in 1901. The men are uniformed, and a 
medal is awarded for 25 years’ service. 

The Westphalian Fire - Brigade Association— 
formerly the Rhenish - Westphalian Association— 
commenced its independent existence in 1891, and 
since that time has increased from 74 volunteer 
brigades, with 5205 men, to 221 brigades, with 
14,354 men, in 1901. The strength of the organised 
obligatory fire brigades in the province was in 1901 
3066, and the total of brigades and men in the 
province in the same year was 398 and 24,719 
respectively. 

Next there is, among others, the Schleswig- 
Holstein Fire-Brigade Association of Prussia. The 
first volunteer brigade was formed at Kiel in 1861, 
the second volunteer fire brigade at Schleswig in 
186. When Schleswig-Holstein became a Prussian 
State, the State authorities brought about a material 
incicase in the number of engines. Unfortunately, 
there was not at that time a technical official to 
choose and test them, or the municipalities would 
have had much better apparatus. Following these 
arrangements, volunteer brigades were formed in 
most towns, and united in 1874 to form a provincial 
association. This association took the initiative 
In suggesting to the provincial government the 
creation of a charitable fund for the widows 
and orphans of firemen killed on duty; in the 
appointment, on June 1, 1883, of a technically 
skilled inspector of fire brigades ; and in the for- 





mation by the provincial government, in 1892, of 
a fund for grants in aid of the acquirement of 
new fire-extinguishing apparatus in the localities 
where a volunteer brigade exists, or is in course 
of formation. Soon, following the example of 
the volunteer fire brigades in the towns, the larger 
rural centres formed volunteer brigades, particularly 
as the results of the propaganda of the provincial 
inspector, who literally ‘‘stumped” the country, 
lecturing on ‘‘ fire loss.” A provincial fire law was 
passed in 1889 applicable to the whole area of 
Schleswig-Holstein, and virtually enacting the con- 
ditions laid down in the Prussian ministerial decree 
of December 28, 1898. The passing of this law 
was favourable to the increase of volunteer brigades. 
About 600 new engines have been procured since 
1884, so that now almost every parish with more 
than 150 inhabitants has its own engine and a fire 
brigade. Some parishes with 300 inhabitants pos- 
sess two engines and 200 to 300 metres of hose. 
In most towns, also, a reorganisation of the fire ser- 
vice has taken place: thus in 1889 the profes- 
sional fire brigade at Altona was formed, and 
in 1896 that at Kiel. In 1901 statistics of the 
Province of Schleswig- Holstein and the Duchy 
of Lauenburg show that there existed there two 
professional brigades, 626 volunteer brigades, 
1005 obligatory brigades, 14 dock, works, and 
factory brigades; in all 1647 brigades with 172 
professional firemen, 22,694 volunteer firemen, 
and 49,236 obligatory firemen. These forces are 
equipped with 14 steam fire-engines, 6 chemical 
engines, 1376 large manual engines, 515 small 
manual engines, 394 water-carts, and 214,945 
metres of hose. 

Of other Prussian provincial fire-brigade associa- 
tions there should be mentioned the Silesian, and 
the sub - association of the Teltow district, which 
have especially distinguished themselves. 

It is, however, impossible to go to further detail 
within the scope of these lines. 

In respect to the fire brigades of the Teltow dis- 
trict, some mention should, perhaps, be made of 
their appliances, which differ somewhat from those 
more generally in use in Prussia. In the first 

lace, this brigade works with a kind of combined 
eto and hose-reel, the hose-cart carrying the 
hook-ladders, whilst a considerable amount of hose 
and two hydrants are also carried (Fig. 72, page 794). 
This appliance is lightly built, and is certainly not too 
heavy for hand draught, if there are four or five men 
available. The hose-reel can, of course, be easily 
detached from the hose-cart, so that the appliance 
can also be run separately. Again, at Teltow there 
is rather an unusual appliance in the form of a com 
bined manual and water-butt ; the water-butt, run- 
ning on its own wheels, is attached to the back of 
the manual, and the manual is somewhat differently 
constructed to the ordinary run of manuals (Fig. 73). 
But more peculiar even than either of these appli- 
ances is a combined water-butt and manual-engine, 
the water-butt being of considerable capacity— 
namely, about 1500 litres (330 gallons); and the 
manual forms a part of this carriage, levers being 
broadside on (Fig. 74). I am illustrating these 
three appliances as serving as a basis for the 
development of new appliances. They are some- 
what amateurish yet, but the ideas underlying their 
construction are valuable ones. Of course, the butt 
and manual practically fulfil the objects of a large 
chemical engine, carrying its own water supply, 
but not its own power for applying this water. 


Tue Bavarian Fire Service. 


Of the various fire services of the different king- 
doms comprising the German Empire, the one that 
ranks next in importance to Prussia is that of 
Bavaria. This Bavarian service, however, stands 
very high among the various services of the German 
Empire ; and, perhaps, may even be said to rank 
first as far as general organisation is concerned. 

The Kingdom of Bavaria covers 29,284 square 
miles, and has a population of 6,176,000, according 
to the last census of 1900. As in the case of the 
other German States, it is partially an industrial 
and partially an agricultural country. Its capital, 
Munich, had a population of 497,932 in 1900. 

In 1903 the Bavarian Kingdom had 7292 
parishes, and it is a remarkable fact to relate that 
no less than 6744 of these parishes have volunteer 
fire brigades. In fact, these 6744 parishes have be- 


tween them 7292 brigades, inasmuch as 6178 of 
these parishes have each a single fire brigade, whilst 
the remainder have more than one brigade. There 
‘are only 546 parishes that have not gut their own’ 


fire service, and even most of these can get the 
assistance of the fire brigades of neighbouring 
parishes, situated within a few minutes’ distance— 
t.e., Within a mile. 

The 7292 volunteer fire brigades of Bavaria had, 
in 1903, no less than 385,405 firemen of all ranks. 
According to an official return there were 2,615,000 
able-bodied men in Bavaria in 1903. Thus there is 
the remarkable ratio of one: trained fireman to 
about every 6} able-bodied male inhabitants. I do 
not think that such a ratio exists anywhere else in 
the world. 

The fire-brigades of Bavaria are grouped into 
district associations, of which there are 186. These 
186 district associations are again divided up among 
seven provincial associations, the seven provincial 
associations combining to form the Bavarian Na- 
tional Fire-Brigades’ Union, the Bavarian Union 
naturally being strongly represented on the Im- 
perial Union, referred to in the previous article (see 
page 728 ante). 

There is no State.in Germany where the firo 
service receives so much recognition and appre- 
ciation from the public authorities as in the case of 
Bavaria. The Prince Regent is the patron of the 
Association, and takes an active interest in it. 
The Government assists the Association and the 
brigades wherever it can, and its National Mutual 
Fire Insurance Fund provides ample means to 
assist the brigades in their equipment and bene- 
volent funds. No parish in Bavaria need say that 
it cannot support a volunteer fire brigade on 
account of lack of means, for the Mutual Fire 
Insurance Fund immediately steps in where money 
is deservedly required. ‘There is no obligatory 
service necessary in Bavaria to compel the creation 
of fire brigades, seeing that the volunteer service 
is so extraordinarily popular. The voluntary work 
of the firemen is recognised by the Prince Regent, 
who accords them a long-service badge, and also 
presents a medal for special service. Chief officers 
who distinguish themselves, or do good service as 
organisers, are frequently the recipients of dis- 
tinctions. As to the number of fires in Bavaria, 
there have been 19,883 in the ten years preceding 
December 31, 1902—i.e., an average of just under 
2000 per annum. Ambulance sections are being 
rapidly formed, and already exist in 55 per cent. of 
the brigades. Simple and economical electric fire- 
alarm systems for calling the men together are being 
installed in great numbers. 

In Munich there is an excellently organised pro- 
fossional fire brigade, under the management of the 
Fire-Preventive Department of that city, whose 
f.re-surveyor is in charge of the brigade. This pro- 
fessional fire brigade has the assistance of a number 
of well-organised city and suburban volunteer fire 
brigades. 

At Nuremberg we find a retained brigade, com- 
prising, in the main, artisans engaged in the muni- 
cipal workshops, but trained as thoroughly efficient 
forces, the workshops adjoining the stations. Here, 
again, the retained brigade has the assistance of 
the volunteer fire brigade, and the relationship be- 
tween the retained brigade and volunteer brigades 
is most cordial, the chief of the retained brigade, 
as a professional officer, taking command on all 
occasions. 

A country which has such a well-organised fire 
service naturally considers the disabled firemen and 
the widows and orphans, and thus there exists a 
National Benevolent Fund for the benetit of the 
fire brigades. This national fund has, as its presi- 
dent, the Chief Officer of the Munich professional 
fire brigade, who, as already mentioned, is the fire- 
surveyor of that city. Assistance has been rendered 
by this fund, between 1892-and 1897—i.e., in five 
years—in no less than 8229 cases, the majority of 
which were due to accident or illness brought about 
at fires, but of which also quite a large proportion 
were due to accidents eccurring at drills. o less 
than 612,000 marks, or over 30,0001., has been 
paid away in pensions, and close on 500,000 marks, 
or 25,0001., up to the end of 1897, in special grants. 
When the report of 1897 was framed there were 
197 disabled firemen, 40 widows and 54 orphans, 
and one father and one mother of disabled firemen, 
receiving grants or pensions. Where provision is 
sv. carefully made as in Bavaria, it is no wonder 
that the volunteer fireman considers himself well 
cared for. The actual moneys for these pensions 
and grants, by-the-bye, are provided from the 
Mutual Fire Fund already referred to. Besides 
this benevolent fund there are various other funds 





in existence, to the advantage of Bavarian firemen ; 
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MODERN BAVARIAN FIRE APP 
CONSTRUCTED BY MESSRS. BRAUN, ENGINEERS, 
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TypricaL BavaRiAN Steam Frre-EnorIne. 


Fic. 76. 


The appliance fulfils the latest ideas in respect | whilst the hose is carried on a reel. Although the 
to the immediate application of water upon arrival | manual is shipped sledge fashion on to the canti- 
at the scene of an outbreak. At the same / levers at the rear of the appliance, the appliance 
time it meets the contingency of there being | travels well. 

no public water service from which the hydrant| Regarding steam fire-engines as built in Bavaria, 
supply can be obtained, for the continuation of | an illustration is shown (Fig. 76) of a heavy steam 
the extinguishing operations. The appliance is a fire-engine of considerable capacity, constructed 
very compact one, and the hook-ladders are carried | by Messrs. Braun for the Nuremberg Fire Brigade, 
up aloft on the frame, shown in the illustration, | and presented to that force by the local insur- 





ance society. The appliance is somewhat dif- 
ferent in design and also in general construction 
from what we find, as a rule, on the Continent, 
but it claims our attention as a characteristic 
Bavarian appliance, which is made in different sizes 
for the various purposes of the different brigades. 

Turning, however, to the latest tendency of 
the Bavarian fire-appliance makers, an_ illustra- 
tion is yiven (Fig. 77) of an electrically - driven 
motor wagon, as built by Messrs. Braun. Here we 
have a truck intended to carry large quantities of 
hose, hydrants, hook-ladders, preventers, and other 
gear, useful for a small brigade attending fires in a 
town where there is a good water supply. It will 
be observed that the appliance is designed to carry 
« foreman and seven men. It will also be observed 
that a number of small hose-reels are stowed away, 
broadside on, on the body of the carriage, whilst 
another small hose-reel is stowed away at the back, 
as also a large hose-reel that can be unshipped and 
travel on its own wheels. 

It certainly calls for remark that the general 
tendency as to the self-propulsion of first-aid fire 
appliances, such as chemical engines, wagons, &c., 
both in South Germany and Austria, lies in the 
direction of electrical equipment. To indicate to 
what extent this tendency towards self-propelled 
electrically-driven appliances has been pes, wet 
by the Nuremburg factories referred to, I may men- 
tion that a group of appliances comprises a wagon, 
a mechanically-raised long ladder, a tender trap, 
and a steam fire-engine, of which the first three 
are all electrically propelled, whilst the steam fire- 
engine alone travels under its own steam, and such 
&@ group gives an excellent idea of the lines on 
which self-propelled appliances are being developed 
in Bavaria. 

Although I do not desire to go into any great 
detail as to the individual appliances other than 
the long ladder, to which I shall refer in detail at 
a later date, the illustration tells its own tale as to 
the evolution of the fire service in the direction of 
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self-propelled equipment which is taking place in 
South Germany. 


THe Saxon SERVICE. 

Turning now to Saxony, this kingdom, the third 
in importance in Germany, covers 3856 English 
square miles, with a population in 1900 of 4,199,000. 
It is essentially partially an agricultural country 
and partially a manufacturing country. Its chief 
t.»wns are Dresden, Leipsig, and Chemnitz. 

The Association of Saxon Fire Brigades includes 
the professional and volunteer firemen, as well as 
the obligatory brigades of the Kingdom of Saxony 
—i.e., the entire Saxon service. The Association 
has prepared tables giving full statistics of the 
Saxon brigades, from which we learn that in 1900 
there existed, in 668 parishes, 764 brigades—namely, 
4 professional, 643 volunteer, 70 factory, and 37 
obligatory fire brigades, numbering in all 46,985 
men and 1184 large manual engines, with further 
7 steam and 27 chemical engines. Of delivery hose 
there were 366,635 metres, and 445 hose and hy- 
drant carts.. Among the climbing material were to 
be found 2998 hook-ladders and 2474 oxtension 
ladders. For training the firemen, there were 567 
‘*climbing towers” distributed over the country. 
Two hundred and fourteen places possessed water- 
works, with altogether 4324 hydrants above ground 
and 7004 under ground. 

In thirty places three men could be called up by 
electric means ; 461 public fire-alarms existed in 27 
places. The brigades were actually employed at 
16,791 drills and 2082 fires during the year. The 
King of Saxony has granted a fire-brigade medal 
for services, and this’ medal is held by 1607 men. 
The Association grants a long-service badge and 
diploma for 20 years’ service, and this had been ob- 
tained by 3638 men (all ranks). __ 

Besides the brigades mentioned above, there are 
obligatory fire-watches in Saxony, as distinct from 
obligatory brigades. These watches had their 
origin in a law which compelled parishes to have 
a ‘‘ watch ” and an engine, if they had no duly orga- 
nised brigade. These ‘‘ watches” in Saxony, as a 
matter of fact, have an additional 1216 engines and 
190,897 metres of hose. 

The whole fire-brigade strength of Saxony, there- 
fore, consisted in 1900 of 1914 uniformed, well- 
organised, equipped, and drilled fire brigades and 
1150 parish fire-watches, comprising altogether 
92,985 men on the active list, who had at their 
command 2550 engines, with 557,280 metres of de- 
livery hose, mostly fitted with standard couplings. 

In 563 of the brigades there were together 1931 
ambulance men—i.e., men solely engaged in first- 
aid work ; and numerous ambulance classes, directed 
by medical men, were being formed for firemen all 
over the country. For the purpose of ambulance 
work there were already in 1900 available 683 sur- 
geon’s satchels, 279 surgeon’s cases, 162 portable 
stretchers, and 25 wheeled stretchers, and this 
equipment was being rapidly augmented. 

As in most other German States, the position of 
the Saxon fire brigades is very clearly defined by 
law, and contributions are obtained from insur- 
ance sources towards the maintenance of the 
fire-fighting forces by means of taxation. This 
taxation is applied both to the National Mutual 
Fire Insurance Fund, which handles the com- 

ulsory insurance of the buildings, as also to the 
insurance companies doing business in the country. 

TaBLE XII. 
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1895 | 212,477 30,661, 16,950 30,000 290,083 272,853 
1896 | 220,913 26,720; 14,400 30,000 292,083 291,821 
1897 | 280,891 29,288! 21,900 30,000 312,029 313,417 
1898 | 241,482 |31,167) 25,930 30,000 328,529 821,512 
1899 | 315,502 (30,517, 23,800 30,000 399,819 342,815 
1900 | $84,517 |27,187| 29,500 30,000 421,204 about 360,000 
i.e. Total Total. 
1900 | 16,7002. | 18507.| 14752. |15002. 21,0002. 18,0002. 
say |For the ,ear 1900. Grand total for-———_,——" 
general and specified purposes .. 39,0000. 





The sums set out in the preceding table have 
already been allotted by law for fire-protection 
and life-saving in Saxony. 

The total of the amounts contributed in the 
Kingdom of Saxony for fire-service purposes has 
thus risen from 562,942 marks in 1895 to 625,447 
marks in 1897, and to 781,204 marks in 1900. 

Among the useful duties performed by the 
Association is the testing of engines, which is 
carried out at the fire-engine testing-station at 
Chemnitz, constructed from plans of Professor 
Kellerbauer. 





THE OPTICAL CONVENTION. 
(Concluded from page 769.) 
PotaRisaTION OF Ligut By Nicot Prisms AND 
THEIR MopERN EQuIVALENTS. 

In our last issue we concluded our report of the 
papers read at the Convention, only reserving our 
account of Dr. Thompson’s lecture on the Thursday 
evening. In introducing Principal 8. P. Thomp- 
son, D.Sc., F.R.S., Dr. Glazebrook remarked that 
he never failed to charm his audience, and the meet- 
ing fully endorsed this opinion at the end of the 
lecture.- The double refraction in Iceland spar had 
been observed 240 years ago, Dr. Thompson said ; 
Huyghens had at once given the correct explanation, 
but little progress had then been made for nearly a 
century and ahalf. In 1828 William Nicol had given 
us the famous prism combination which only permits 
the extraordinary ray to pass. Iceland spar was 
then the only available material, and remained so 
practically, although liquids, naphthalene, sodium 
nitrate, and other substances had been tried ; all 
the Iceland spar came from one, almost exhausted 
mine; and Dr. Thompson explained by a large 
variety of diagrams, splendid models that could be 
taken to pieces, and actual prisms, some of histori- 
cal value, how the original Nicol could be modified 
and improved. Dr. Thompson himself, partly in 
conjunction with Mr. Ahrens, has suggested many 
combinations. Nicol had utilised 80 per cent. of 
his spar, Foucault 90 per cent., Glan 17.5 per cent., 
he himself, in one otherwise promising arrange- 
ment, only 12.7 per cent. As practically all the work 
was done by the first half of the prism, he had 
tried glass for the second half ; but there were difti- 
culties. The film of Canada balsam between the 
prisms had been replaced by an air film ; reversing 
one of the prisms, he had worked with two air 
films, when the ordinary and extraordinary ray 
changed places. The viewangle—that is, the angular 
range of the incident ray—was an important thing ; 
Nicol came up to 20 deg., Hartnack to 30 deg., 
he himself to 42 deg. maximum, while the light 
transmitted had been 45.6 per cent. in the best 
Nicols, and 46.3 per cent. in his own prisms. 
Ahrens had managed to utilise the small pieces 
chopped off at the ends of the crystals as prisms. 
Dr. a finally referred to total reflection 
— and showed that a simple orthogonal glass 

ox model, consisting of a rectangular prism with 
one diagonal plane, would act as a polariser, and 
how it had been improved. 


Toe EXxXaisirion. 


We now return to the Exhibition. Several of the 
most interesting novelties have already been referred 
to in the papers which were brought before the 
Convention. 

Surveying instruments were well to the front, 
theodolites and levels in particular. The plain 
theodolite seems almost to have been superseded 
by the transit instruments ; while as regards levels, 
there is a demand for both Y and dumpy patterns ; 
the latter are now made to pack entire in their 
cases. Larger and more powerful telescopes find 
favour, and delicate micrometer theodolites are no 
longer objected to; 5-in. theodolites are graduated 
to read to 20 seconds. In the levelling adjustment 
three-screw locking plates are replacing the four- 
screw parallel plates. Mine-surveying continues to 
receive attention, and there were many admirable 
hand-surveying instruments to be seen. Among 
the firms which exhibited theodolites and accessory 
apparatus we notice Messrs. Aston and Mander, 

essrs. C. Baker, Messrs. J. Casartelli, of Man- 
chester ; Messrs. Elliott Brothers, Messrs. W. F. 
Stanley and Co., whose novelties have often been 
described in our columns; and Messrs. E. R. 
Watts and Son. All these firms are domiciled in 
London, unless otherwise stated. The transit 
theodolites, as well as the solar attachment—for 





determining the true meridian without the aid 





of the magnetic needle—of the latter firm are 
much used in Canada and in the United States. 
One of the transit theodolites shown, with alumi- 
nium standards and gun-metal bushings, has had 
its five circles graduated on the new dividing 
machine, on whose construction Mr. George Watts 
has been engaged for the last nineteen months; 
the original dividing of the circle, which has a dia- 
meter of 4 ft., has occupied the whole of his 
attention for more than six months. The firm 
also showed a new pattern railway level for quick 
work on uneven ground, such as is met on railway 
embankments; the level is mounted on a swivel 
joint, which can easily be clamped. 

As regards miners’ instruments, Messrs. J. 
Davis and Son, of Derby, supply the Hedley dial, 
and, further, the Sir Howard Grubb dial, in which 
the object to be observed is viewed through a tube, 
the sight and object being virtually on the same 
plane, so that the eye is not strained by focussing 
several objects at different distances. The eye 
need not be close to the sight, nor in the centre of 
the sight, as there is no parallax error with the 
Grubb sight. Spare sets of lens with levelling 
joints, lamp-cup, and cross-levels, are accessories 
to these and om ah dials. Messrs. Davis also show 
the Hoskold transit theodolite, for civil and mining 
engineers, for connecting underground workings to 
the surface, and vice versd. 

In hand surveying instruments we further notice 
those of Messrs. F. Barker and Son and Messrs. 
J.J. Hicks. The Howard-Grubb level, the optical 
square, the pocket surveying instrument, and the 
prismatic compass of the latter firm seem to be of 
the same construction as those which we described 
in our issue of July 11, 1902. The Grubb clinometer 
is distinguished by a hinged frame, carrying a piece 
of semi-transparent glass, near the centre of the 
box, which can be raised to an angle of 45 deg. The 
observer looks through this inclined semi-trans- 
parent mirror, holding the clinometer in the usual 
position, when a scale of half degrees will be seen 
projected upon the object ; there is no fiducial line. 
The graphometer of Messrs. Hicks can be used 
either as a simple plane table for plotting angles, 
or for moderate distances also as a combined plane 
table and telemeter. 

Range-finders--Class VI.—were exhibited by 
Messrs. Barr and Stroud, of Glasgow, who showed 
both the field and naval type; Messrs. Elliott 
Brothers (three-prism and telescope Weldon instru- 
ment); Professor G. Forbes ; Messrs. J. J. Hicks 
(Major Green’s broad- arrow range- finder and 
Colonel Watkins’s mekometer) ; a variable power 
telescope for gun-directing was shown by Messrs. 
Ross, the power of which can be raised from 7 
to 21 without getting the image out of focus, simply 
by separating the lenses of the eye-piece, the travel 
of the screw being about lin. Professor Forbes 
had two instruments on view: the one which he 
took out tv South Africa, and another, hardly dif- 
fering from it, for use on ship board. The range, 
it will be remembered, is obtained by the stereo- 
scopic comparison of a distant object and the appa- 
rent distance of an object in the instrument itself. 
The object is viewed through a prismatic binocular. 
In the focal plane of one of the object-glasses is 
fixed a small photograph of a balloon; in the 
focal plane of the other is an exactly similar 
photograph, which can be shifted by means of 
a micrometer screw. ooking with both eyes, the 
two balloons are seen as one in the landscape, and 
by moving the screw the balloon can be adjusted 
until it appears to be ‘at the same distance as the 
object viewed ; the distance is then read off on the 
screw-head. With the ordinary binocular of magni- 
fying power 8, and 3-in. eye distance, the range is 
timited to 1200 yards ; but when two doubly reflect- 
ing prisms are mounted at the end of the base of 
6 ft. (which folds up to 3 ft. 3in.), the range is 
raised to about 3000 yards. 

These long instruments are a little difficult to 
hold ; hence the popularity of the mekometers, 
which are quite short tubes. Two men, each hold- 
ing an instrument, are required in this case, and 
the rays falling upon the mirror of the one instru- 
ment are reflected into the mirror of the other ; the 
distance of the men is the base. The objection of 
the soldier is that two men standing upright attract 
the fire of the enemy. 

In Class VIII.—Spectacles and Eye-Glasses— we 
should, in speaking of the fine historical collection 
of Mr. M. W. Dunscombe, of Bristol, have men- 
tioned the instructive grouping of frames aud 
parts in course of construction. We could see tle 
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rough side of a ym ge gee joints drilled, 
countersunk, and filed ; side filed up for temper- 
ing ; side tempered ; wire cut for bridges ; shaped 
crank and arch bridges ; forged steel for joints ; 
joints marked off, drilled, countersunk, and ready 
for brazing to eye-wire ; eye-wire cut to lengths; | 
joints and eye-wires brazed together; bridges | 
brazed to eyes, and front made up and burnished | 
ready~for sides. There were, further, blue steel 
oval frames complete; straw steel pantoscopic | 
frames ; planks for solid-steel frames ; tortoiseshell 
short-eye and handle, ready for stretching, other 
parts ready for pinning ; tortoiseshell folders, com- 
plete ; twenty folder parts, including four pieces of 
cork and shell for plaquets, six plaquets, and ten 
different bridges. 

We pass over Class VIT.—Meteorological Instru- 
ments ; Class1X.—Small Telescopes and Binoculars ; 
and Class X.—Microscopes with Accessories, and 
Photomicrographic Apparatus. This latter class 
was particularly well stocked with instruments of 
the English and also the Continental types. Class 
XI.—Photographic Apparatus, comprising lenses, 
shutters, cameras, and enlarging apparatus—was also 
noteworthy, and the catalogue contains a great deal 
of useful information. It would almost appear 
unfair to pick out any particular apparatus, as 
novelties follow one another rapidly in these fields. 

In Class XII.—Optical Projection Apparatus— 
we have already mentioned lighthouses. Mr. R. W. 
Paul showed Nernst-Paul high-power electric 
projector lamps, the Reliance animatograph, and, 
further, arc lamps, and Locke’s high-power jet 
lamps, which were also to be seen on several other 
stands. Nernst lamps were also shown by Messrs. 
A. and J. Smith, of Aberdeen. Messrs. Newton 
and Co. had a triple rotating lantern on view, the 
body of this lantern being fitted with three fronts, 
each carrying its optical system, at angles of 
120 deg. 

Messrs. J. Wrench and Son had a noteworthy 
display. Their kinematograph is constructed on 
the ‘‘dog” movement principle, the film being 
intermittently drawn down through the space 
corresponding to one picture by means cf a dog or 
cam, to remain at rest for a short time. Con- 
tinuously-running sprockets feed the film down 
from the upper spool and out to the lower winding 
spool. As soon as the machine is stopped—i.e., 
not turned—a shutter automatically shuts off the 
lantern beam from the exposed film surface. The 
machine is mounted on a base which can be swung 
round so as to bring an objective for slide projec- 
tion into the field. The arc-lamp for the lantern 
is of very simple construction, but has a fine 
adjustment for lowering and turning the are. 
In the Beck multiplex objective for lanterns 
the focus can be changed from 6 in. to 20 in. 
by separating the lenses more and more with the 
aid of a draw-tube ; the size of the picture can thus 
gradually be increased without’ disturbing the 
focus. In the condenser mount of Messrs. Wrench 
the lenses are secured in the rebates of their cells 
and kept close thereto by the expansion of a helical 
spring; the parts are connected by a bayonet 
joint, and the body of the holder is provided with 
perforations, so that a natural ventilation prevents 
steaming of the lenses. 

Class XIII. was devoted to Optical Measure- 
ments. The Aitchison optical bench for testing 
focal lengths of all types of lenses is based on the 
principle of auto-collimation, the light from the 
source being rendered parallel by a collimating 
telescope which receives it again after reflection 
from a vertical plane mirror, so that a sharp image 
is seen if the returned beam is parallel. The 
Aitchison - Drysdale collimating bench and the 
photometer have already been described. In other 
departments Messrs. Aitchison showed a fine col- 
lection of lenses, prisms, proof planes—also of 
quartz—and tools for grinding lenses, of which six 
hundred were mounted on one plate. Only emery 
and rouge are used for polishing. The prisms to 
be polished are fixed, by means of cement, in 
Tecesses provided in a plane plate. 

‘To our notice of the exhibits of Messrs. Hilger, 
Limited, we should add that they also showed a 
new type of refractometer, of considerable scope 
and precision, which was designed by Mr. Rollo 
Appleyard. The divided circle is attached to 
an L-piece, and can be fixed either horizontally or 
vertically. When the circle is in the horizontal 
position, the instrument can be used as a spectro- 
meter, or for refractive index determinations by the 


vertical, the instrument, which is provided with 
fine adjustments, can be adapted for use with 
Pulfrich, Abbe, or similar prisms. 

Professor J. H. Poynting, of Birmingham, 
showed a half-shadow polarimeter with V-glass 
plates, the sharp edge cf the Y being turned towards 
the polariser, and fixed in a square frame which 
can be rotated. Mr. W. Wilson exhibited various 
styles of student spectrometer. 

In Class XIV.—Photometry—we have to men- 


| tion the Scientific Instrument Company, of Cam- 


bridge, which was also represented in other depart- 
ments ; the Edison and Swan United Electric Light 
Company, which exhibited Fleming-Ediswan stan- 
dard lamps(described in the Proceedings of the Insti- 
tution of Electrical Engineers of February, 1903) ; 
and Messrs. Alex. Wright and Co., who showed the 
Latheby-Bunsen photometer, a complete Vernon 
Harcourt table photometer, the street photometer 
(of the Simmance-Abady flicker type* )), and other 
apparatus. 

In Class XV.— Ophthalmic and Medical Ap- 
pliances—-the Anglo-American Optical Company 
exhibited Dr. Kenneth Scott’s colour-testing in- 
strunent and pupillometer, Dr. Maddox's trial- 
frame (for spectacles), and a new combination 
testing cabinet designed by Edwin Liddle and 
G. E. Druiff. The Ettles-Curties ophthalmometer 
has already been described. 

The face -measuring instrument designed and 
made by Messrs. C. W. Dixey and Son, illustrated 
in Fig. 7, is a very simple instrument, which mea- 
sures the frame or the width of the frame at the 
temples, the height and the projection of the 
bridge. The width is controlled by turning the 
milled head b, and the height of the bridge by 
turning the milled head a. This latter feature is 
the characteristic novelty ; the two levers which 
are shown in the diagram lower the vertical rod, at 





the lower extremity of which a horizontal rod is 
mounted, itself moved by the aid of the milled head 
c, to measure the projection of the tridge. Messrs. 
Dixey further showed an equally simple lens-setting 
instrument and spectacle analyser. It consists of a 
box with glass top and walls. The lens, the centre 
of which is to be verified, is placed on the glass top. 
Looking through a pin-hole, held by a bent wire, 
the observer looks through the Jens down upon a 
graduated circle on the inner bottom; the lens is 
shifted until the light spot appears over the centre 
of the circle. In the centre of this circle a wire 
cross is mounted. When a cylindrical lens is put 
on the glass top, the wires which will appear to 
project over the edge of the lens will look broken 
until the cross is turned so that one of its dia- 
meters coincides with the axis of the cylinder. 

We pass over Class X VI.— Laboratory Apparatus 
—and mention, in Class X VII., mathematical and 
drawing instruments, and calculating machines— 
which Messrs. Davis and Son, Messrs. Dring and 
Fage, Messrs. Elliot Brothers, and Messrs. Stanley 
and Co. had well stocked with slide-rules, panto- 
graphs, &c.—only the slide rule for optical calcula- 
tions (divided reciprocally) of Mr. A. Salomon, of 
Hudderfield ; the spiral slide rule of Professor 
Fuller; and the electric copying appliances of 
Messrs. Hall and Co. These latter form a machine 
for the multiplication of diagrams of all sizes, and 
for commercial printing, and consist of a cylindrical 
printing frame, several feet in height, constructed 
of two polished glass plates, over which the tracings 
and photographic paper are secured ; an electric arc 
lamp with electrical apparatus; lowering gear, 
balance-weight, &c.; and other parts. The lamp is 
slowly lowered, so as to give all the parts equal 
exposure. The prints are made in various colours, 
also in a very good black. The paper used is im- 
pregnated with some salt, and the print has after- 
wards to be developed. 

The various exhibits of Mr. T. Thorp, F.R.A.S., 





ordinary goniometer method. When the circle is 
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of Manchester, are merely enumerated in an appen- 
dix to the catalogue, which, we may repeat, is very 
well arranged. Mr. Thorp showed three Rowland 
gratings, one of 14,438 lines to the inch, now 
giving a large amount of scattered light, and used 
only for determining the shrinkage of replicas ; 
one grating, formerly the property of the late 
Dr. Common, yielding replicas of great brightness, 
one fifth of the emergent light being concentrated 
in the first spectrum on one side; a remarkably 
fine grating of 15,038 lines. His wonderful 1e- 
plicas in celluloid of the second and third gratings 
are mounted on glass or on a prism, the latter 
serving to render the first spectrum on one side 
direct-vision. By superposing replica 2 on grating 
1 the latter is shown to be slightly uneven, owing to 
a small screw error ; no such ghosts are seen in the 
other cases. Mr. Thorp also showed replicas from 
metallic gratings, which he has himself made after 
the manner used for file-cutting ; these replicas con- 
centrate more than half the light into the first spec- 
trum on one side, while the direct image is almost 
absent. In his prominence diffraction spectroscope, 
the dispersion is obtained by mounting a grating 
on the long face of a prism, and it can be varied 
simply by rotating the prism a little, so that 20,000 
lines are utilised ; the spectrum of the Hall arc- 
lamp above mentioned was shown by this spectro- 
scope to consist of innumerable bands and bright 
lines, with an intense band in the violet. The 
Morris-Airey-Thorp ultra-violet spectroscope, also 
on view, contains no lenses, but only a 15,000-line 
grating replica mounted on a concave surface of 9-in. 
radius ; the spectrum is concentrated on a graduated 
fluorescent screen, and it is found that the celluloid 
surface reflects in air light down to wave-lengths 
1852 Angstrém units (ultra-violet), while the sil- 
vered celluloid does not reflect light below 2500. 
This apparatus is intended for testing the Finsen 
light and other lights for pathological purposes. In 
the rotating multiple-slit grating spectroscope, the 
slits are fixed to the rim of a disc, which can be 
turned so that the source of light—e.q., an arc lamp, 
coloured by salt vapours—can be examined in any 
desired monochromatic light. Mr. Thorp also ex- 
hibited a direct vision spectroscope, with grating 
prism, permitting readings to two Angst16m units, 
and a polarising solar eye-piece. In this eye-piece 
the light falls on a prism coated with an absorbent 
medium, so that the light and heat are sufficiently 
weakened to protect the eye; when the prism is 
turned through 90 deg., hardly any of the polarised 
light and also few of the heat rays will pass. Such 
an eye-piece has, with advantage, been fitted to a 
telescope of 15-in. aperture, no stops being then 
required. 


ConcLusion. 


The Optical Convention concluded on Saturday 
afternoon, June 3, with a visit to the National 
Physical Laboratory, where Dr. Glazebrook received 
a large number of members in his double capacity 
as Director of the National Physical Laboratory and 
as President of the Convention. Though the Con- 
vention and the Exhibition, held in connection with 
it, did not attract the general public, they have cer- 
tainly been successful in what they aimed at—to 
bring together scientific and practical opticians of 
various ranks; and the interchange of views has been 
fruitful. That mechanics appreciated the oppor- 
tunity of instructing themselves was quite noticeable 
at certainhours. Very few firms of standing have 
kept aloof from the Exhibition, and they will hardly 
do so on asecond occasion. When that occasion 
will come has not been definitely settled. The busi- 
ness meeting of members, held on the Friday of 
the Convention week, endorsed the recommenda- 
tion of the executive, that steps should be taken 
with a view of holding further conventions, and 
that the arrangements should be left to a perma- 
nent committee, consisting of the present oflicers 
and other members. This permanent committee 
is in itself a great gain. The optical industry of the 
country thus acquires a kind of organisation, and 
the first Convention has been singularly fortunate 
in the selection of its officers. 

Until more securely established academically, 
the optical industry will have two centres in the 
National Physical Laboratory and the Northampton 
Institute. Why the latter was chosen as the meeting- 
place may not at first have been clear to all our 
readers; Dr. Walmsley’s address on ‘‘ Education 
in Optics,” to which we have already referred, will 
have explained that. The assistants of the Insti- 
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of the industry. The scientific and technical memoirs 
presented would alone suffice to establish the great 
value of the Convention. 








BELGIAN WORKS AND INDUSTRIES. 


works. In the present issue we confine ourselves 
to some of Tuesday’s and Thursday’s visits, leaving 


| those of Wednesday and Friday for future issues. 


Tue JoHn CocKERILL WORKS. 
The Société John Cockerill have attained a world- 


Tuis week the Institution of Mechanical Engi-| wide reputation, and by the size of their works, 


neers is holding its summer meeting at Liége, in 
Belgium. In another column we deal with the 
papers which were read and the discussions which 
took place last Tuesday. It is not, however, the 


reading of papers which constitutes the chief attrac- | 


tion of these visits ; it is rather the opportunity of 


seeing how the works of other firms and the indus- | 


tries of other countries are conducted. Among our 
many foreign competitors there is none more 


active than the Belgians, and there is none whom | d 
through the offices, which are located in the old 
| ** castle ” of the Liége Prince-Bishops. This castle, 
‘together with the plant then existing, was handed 


English manufacturers regard with more friendly 
feclings. Very many works are to be thrown open 
to visits of the Institution; some for organised 
Visits, and some for visits of individuals at odd 
times. 
lengthy descriptions of many of these works or to 
notice the whole of them. We are, however, 
making a commencement this week by describing 
some of the works to which members of the Institu- 


tion went last Tuesday and Thursday. There were | 
practically two alternative sets of visits—the one | 


commencing with the Cockerill Works, and the 
other with the works of the Société d’Ougrée- 


| Sheffield, Newcastle, and Glasgow firms. 


It would be impossible for us to give, 


Marihaye—to be followed by a selection of six other | 


the diversity of their manufactures, and the enter- 


prise of the directors, are comparable to our 
A large 
number of the Mechanical Engineers ther@fore 
availed themselves of the invitation extended to 
them to visit Seraing, under the guidance of 
Professor H. Hubert, of the Liége University. 
The various departments at Seraing give occupation 
to 9000 men. The works are situated on the right 
bank of the Meuse, and access is had to them 


over in 1817 by the King of Holland to John 
Cockerill, the son of a British emigrant, a mecha- 
nical engineer of repute, who had carried out 
improvements, remarkable for that early date, in 
the spinning-mills of the district. Without enter- 
ing into details concerning the various shops and 
installations at Seraing, and following a different 
sequence from that adopted for the members’ visit, 
we may mention that the works comprise seven coal- 


mines, the annual output of which amounts to) — 
260,000 tons. There are 280 coke-ovens, producing | 





124,000 tons. The company own a number of iron- 
mines in Belgium, Luxemburg, Lorraine, and Spain, 
which yield a total of 300,000 tons of iron ore. 
This is dealt with in six blast-furnaces for the pro- 
duction of pig iron for steel, refining, and castings, 
and gives 250,000 tons of pigiron. The steel works 
include five 10-ton Bessemer converters and five 
Siemens-Martin furnaces, placed in close proximity 
to each other; of the Bessemer converters, four 
are for the basic process, and one has an acid 
lining. Two vertical compound 600-horse-power 
engines supply the required blast. The com- 
pany adopted the Bessemer process in the early 
‘sixties, and started the production of Bessemer 
steel in 1863. The power working the converters 
and accessory apparatus is hydraulic, as usual. 
The five Siemens - Martin furnaces are each of 
15 tons capacity, both for acid and basic working ; 
it is stated that four to five heats are easily carried 
out per twenty four hours, which means excellent 
practice. Besides numerous steam-hammers, the 
heaviest of which is 30 tons, the two forges contain 
two presses—one of 2000 tons, the olhee of 500 
tons. All the shops are most amply served by a 
number of electric overhead travellers, the largest 
of which is for a 75-ton load. A fine specimen of 
the Cockerill forgings is affurded by the shaft 
exhibited at Liége, the length of which is over 
164 ft. ; it weighs 40 tons. The annual output of 
rails, joists, plates, and sections amounts to 160,000 
tons. The most interesting part of the works from 
our present point of view is the engineering sec- 
tion ; this occupies over fifteen hundred men, and 
the various machine-shops contain a number 
of machine-tools of modern construction. Among 
the largest machines we may mention lathes which 
take pieces up to 49 ft. in length; a rifling-machive 
for 24-centimetre (9.4-in.) guns ; a lathe to turn fly- 
wheels and pulleys up to 46 ft. in diameter ; a lathe 
for turning plunger pistons 6 ft. 6 in. in diameter ; 
and several large boring-machines. The Cockerill 
Company are fast developing the construction of 
gas-engines worked by blast-furnace and coke-oven 
gas, and the two specimens we illustrated in a former 
issue* show the standing of the company with re- 
0 to this type of engine. They are rapidly re- 
placing their steam-engines, supplied with steam 
from gas-fired boilers, by combustion motors. They 
state that where boilers afford steam for a total of 
2500 horse-power, the same amount of waste gas, if 
used direct in combustion-motors, will yield a total 
of 12,000 horse-power. The dynamos in their elec- 
tric station are driven by gas-engines ranging from 
200 to 1500 horse-power, and using blast-furnace or 
coke-oven gas. The former work in conjunction 
with the Theisen apparatus, largely improved by the 
Cockerill engineers, for purifying the gas. The Com- 
papy also build the Parsons turbine. They have 
recently supplied two of these turbines, of 2650 
horse-power each, coupled to a 1500-kilowatt three- 
phase alternator, to the Sclessin Central Station. 
With regard to the locomotive departments, sufli- 
cient evidence of their power of production is afforded 
at every railway station throughout the country, 
where one cannot fail to notice the name-plate on 
every variety of engine. The Cockerill naval yard 
at Hoboken, near Antwerp, employs about 500 men 
in the construction of passenger steamers, cargo 
boats, dredgers, and tug-boats. 


ACIERIES D’ANGLEUR. 


The Angleur Steel Works, of Tilleur and Ang- 
leur, employ 2500 to 3000 men in the production 
of pig iron and steel. Their Tilleur plant consists 
of eighty-four Evence Coppée coke-ovens; four 
blast-furnaces, three of which are in blast at the 
present time; and three 9.5-ton Bessemer con- 
verters. The annual output is as follows :—Coke, 
120,000 tons; pig iron, 150,000 tons ; and basic 
steel, 130,000 tons. Four 12 ton converters are 
now being put down ; these will start working at 
the end of the present year, and their annual out- 

ut is estimated to reach 250,000 tons. The 
Tilleur Works contain, further, in the rolling-mill 
section, two three-high mills 29.9 in. in diameter ; 
one 21.6-in. three-high mill ; one of 11.8 in., with 
roughing rolls ; and one of 9.8in. The rolling-mills 
have an annual output of 120,000 tons, which is 
expected to reach 200,000 tons when the extension 
of the steel works is completed. The basic-slag 
output amounts annually to 70,000 tons. The 
Angleur plant is much smaller, and produces 
Bessemer acid and Siemens-Martin basic steel for 


* See pages 699 ante, 
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special purposes. It is set apart mostly for the|current to the Bonne Fortune shaft is also being 
manufacture of axles, tyres, springs, &c. The! contemplated. This has led to the extension of 


annual output amounts to 30,000 tons. | 


ATELIERS DE CONSTRUCTION DE LA Meuse. 


The Société Anonyme des Ateliers de Construc- | 
tion de la Meuse, whose Sclessin works are in close 
proximity to the main entrance to the Liége Ex- 
hibition, was formed in 1872, to take over a private | 
concern which was founded as early as 1835. The | 
company have made a speciality of a number of 
different types of engines, among which we may 
mention locomotives, and steam-driven winding, 

umping, and air-compressing engines for mines. 
The ocomotive-erecting shop, which opens near the 
offices, and contains several locomotives in different 
stages of manufacture, a blowing-engine in course 
of erection, and a complete Bessemer converter 
ready for delivery, is one of the brightest and | 
coolest shops we have seen in the vicinity of 
Liége. The company are among the leading 
firms of the district, and, if we may so describe 
them, they are ‘‘ pushing but cautious;” they 
believe in steam, and are constantly at work im- 
proving the applications to which steam can be 
put. The excellent display they have made at 
Liége fully illustrates the capacity of their plant ; 
and the high-pressure mining-pump driven by a 
three-phase electric-motor, together with the port- 
able oil-engine with electric-generator for provi- 
sional lighting purposes, afford a proof that they 
are well in the van of progress. They employ 
about 1000 men. 


Tue Beer Company. 


The Beer Company, of Jemeppe, have their 
works on the left bank of the Meuse, exactly 
opposite the Cockerill Seraing Works. They employ 
250 men and a staff of 40, eleven of whom are engi- 
neers. Their plant covers an area of about 30,000 
square yards. The company were formed in 1855, 
and their specialities are the construction of 
mining machinery, coal screening and washing 
apparatus, rolling-mills, steam-engines, briquette 
machines, and dynamos. 


Tue Société v’Ouaréz. 

The Société d’Ougrée, of Marihaye, whose 
exhibit of rolled steel sections forms a conspicuous 
feature in close proximity to the Machinery Hall, 
was established in 1835. Their works are situated 
at Pont d’Ougrée, on the right bank of the Meuse 
—the ‘‘ Brightside ”’ district of Li¢ége — between 
the Ateliers de la Meuse and the Aciéries d’An- 
gleur. This company, together with the last- 
named steel works, Messrs. Cockerill, the Couillet, 
Providence, Botl, Sambre et Meuse, and Thy-le- 
Chateau companies form the Belgian Rail Syndi- 
cate, which has been in existence for the last 
few months. The Ougrée works employ about 7000 
men, and are specially interesting from the purely 
metallurgical point of view. Their annual output 
amounts to 840,000 tons of coal, 250,000 tons of 
coke, 250,000 tons of Siemens-Martin and basic 
Bessemer steel. They supply about 130,000 tons 
of pig iron per year to different other works. 


CoLLIERIES. 


Among the progressive collieries in the immediate 
vicinity of Liége may be mentioned the Charbon- 
nages de |’Espérance and Bonne Fortune, and it is 
to be regretted that the time available for inspecting 
in detail the surface installations at the Espérance 
and St. Nicolas pits was far too short. The 
Espérance shaft is practically at the centre of the 
concession ; it is rectangular in section, 5.65 metres 





by 2.10 metres (18 ft. 6 in. by 6 ft. 10 in.), divided | lamp-room are the cabins where the men wash and | 


the Espérance generating-station, which contains a 
new, fourth; set, consisting of a Riedler Stumpf 
bi-polar turbo-alternator of 750 kilowatts capacity, 
working in conjunction with a surface condenser 
placed in the basement underneath the turbine set. 
The exciting of the alternator is obtained by a 
Tirrill governor as follows :—When the voltage 
drops, the vibrating plate (armature) of an elec- 
tro-magnet ensures short circuits of increasing dura- 
tion in the secondary of the exciter, and raises the 
voltage of the latter. The alternator has a normal 
pressure of 1050 volts. The new plant contains 
also an independently-fired superheater, built by 
Messrs. Champy Fréres, of Antwerp, the working 
of which is under the supervision of the engine- 
drivers. Grate area, 2 square metres (21.5 square 
feet); heating surface, 87.5 square metres (941 
square feet). This is guaranteed to superheat 7200 


' kilogrammes (7.2 tons) per hour, with a net coal 


consumption of 13 kilogrammes (28.5 lb.) per 1000 
kilogrammes (1 ton) of steam superheated. The 
current consumption per day is given as follows :— 


Espérance Shaft. 
Fan (surface) ... ... 52 x 22 = 1144 kw.-hours 
Underground pump ... 91 x 10.2= 940 ns 
Ventilator and lighting 

underground ... vs we eB ee 190 a 
Screenin “se ino x 4a 2 af 
Surface shops e 200 
St. Nicolas Shaft. 

Fan (surface)... ... 20.5x 24 = 492 om 
Underground pump ... 76 x 16.7= 1270 ,, 
Winding-engine... si 1700 oe 

Winch, washing-plant, 
&e. eee ove eee 500 ” 
6536 ” 

Counting only the three reciprocating engine 
sets, the company have available3 x 180 x 24 = 
12,960 kilowatt-hours, of which they now utilise 
but about 50 per cent. 

Current from Espérance is carried to St. Nicolas 
by overhead and underground lines. It is converted 
to continuous current in a motor generator set pro- 
vided with a heavy fly-wheel, erected on the ground 
level, in a space between the shaft and the winding- 
engine. The electric installation is by the Allge- 
meine Elektricitits Gesellschaft ; the winding-en- 
gine works a continuous flat steel cable, to which 
are suspended the two cages. These contain each 
four trucks—two per stage. No stop-cleats for the 
cage are provided at the levels, the compressed 
air-brake stopping the cage dead, this doing away 
with all up-and-down adjustment at the levels, and 
increasing largely the working speed. This and 
other advantages, however, are set forth in Mr. 
Paul Habets’ paper, which we shall publish in our 
next issue. On leaving the cage the full trucks 
run down an incline to the tipping-machines, and, 
when empty, they are conveyed upwards by an 
endless chain on two pulleys to the opposite side 
of the flooring for running back into the cage. 

An interesting feature of the St. Nicolas instal- 
lation is the Henry installation for screening and 
washing the coal. This consists of two electrically- 
driven pulsating pumps, combined with two accu- 
mulators for making up leakages. The water 
pressure in the pipes is maintained at 10 to 20 
atmospheres (147 to 294 lb. per square inch), de- 
pending on the load. The pulsating-pumps act 
on a water buffer, and the pulsations are trans- 
mitted to receivers placed above the feld-spath 
coal-washers, or connected to screening-machines. 

The company were the first in the Liége district 
to use the Wolf benzine mining lamp. Near the 


that followed at the Espérance colliery above re- 
ferred to. Mr. Henry, the inventor of the pul- 
sating system for screening and washing, is the 
manager of the Hasard colliery. A working mode! 
of the installation can be seen at the Exhibition, at 
the display of the Charbonnages non syndiqués, 
close to the Ougrée-Marihaye exhibit. The Hasard 
collieries have an output of 830 tons perday. They 
own a briquette plant, the daily production of 
which amounts to 30 tons. 








MOORE'S DOUBLE-BELT SANDPAPERING 
MACHINE. 

THE number of special wood-working machines for 
saving labour and improving the quality of the work 
turned out has increased considerably during the last 
few years, and the United States of America have 
contributed in no small measure to the output. A 
recent addition has been made in the form of a very 
handy sandpapering machine, an illustration of which 
may be seen on page 791. Our bi got is from a 
photograph, and gives a very g idea of the con- 
struction of the machine ; the chief feature of which 
is that there are two sand-belts which cut in opposite 
directions. These belts pass round pulleys, two at 
each end of the machine; and it is claimed for this 
arrangement that it does not occupy any more space 
than a single-belt machine, and will do double the 
amount of work in a given time. 

The table is mounted on roller-bearing trucks, and 
can therefore be very easily moved ; it is also equipped 
with adjustable clamps and stops. The way in which 
the clamps act can be seen in our engraving, where a 
piece of wood is shown held in position. The clamps 
are actuated by means of the right and left-hand screw, 
which runs along the front of the table and is turned 
by the handle on the right-hand side. A _ sprocket- 
wheel in the middle of the screw transmits the motion 
through a chain to a screw at the other side of the 
table, and actuates the opposite ends of the two clamp- 
ing-bars. 

By means of the turning handle, which is seen at 
the right hand of the machine just beyond the pulleys, 
the table can be lowered right down to the bottom of 
the frame, so as to allow very deep work, such as 
tables and similar articles, to be placed below the sand- 
ing belts. The table travels to and fro beneath the 
belts along the runner-bars, which project out from 
the back and front at each end of the machine. 

The slack of the belts is taken up by means of the 
two hand-wheels, which are clearly shown projecting 
out by the side of the two right-hand pulleys. The 
pulleys can also be moved sideways for alignment, if 
required, by means of the two hand-wheels shown, one 
on each side of the bearing, When the article to be 
sand-papered has been placed in position under the 
belts, it can be operated upon by either belt, as de- 
sired, the belt being forced down on the work by means 
of a patent pressure-head, which may be seen in posi- 
tion over the front belt in our engraving. 

This pressure-head is so arranged that it can be 
lowered by pulling down the lever which projects out 
in the front between the belts. There is, of course, a 
pressure-head over each belt, and by means of the 
hand lever near the left-hand pulleys either of them 
can, by half a turn of the handle, be put in operation ; 
but theyare not made to come into operation at the same 
time, as it has been found that there is no advantage 
in this. The work is first put through under the 
rough-sanded belt, and afterwards under the fine- 
cone one, which runs in the opposite direction to 
the coarse-cutting belt. This has been found to be 





jof great importance as regards the finish given to 
the work. Should it be desired to put a little 
|more pressure on some portion of the work than on 
|another, this can be done by pressing down the belt 
| by hand where required. The pressure along the belt 
‘can be regulated by means of the movable sections of 
|the head at that point. These movable sections are 
| clearly shown in our engraving, and are adjustable by 
| hand-wheels above. The whole of the head is balanced 
means of a weight and levers, which can be seen at 


into three compartments, two of which are for | change their clothes ; the latter are slung up in the | the back of the machine. The belts are 8 in. in width, 


winding, the third containing the pumping mains. | 
A downcast shaft is at a distance of about 60 ft. | 
from the coal shaft. The winding - engine is 
steam-driven, and is connected to a Karlik speed- 
indicator and recorder; one of these can be seen 
in the Machinery Hall at the Exhibition, con- | 
nected to the winding-engine built by the Ateliers 
de la Meuse. The surface installations at the 
Espérance pit comprise a central electric station, 
which includes three horizontal engines, each driv- 
ing a Brown three-phase alternator of 180 kilowatts, 
1 volts, 44 periods. The St. Nicolas shaft 
above mentioned is worked by an electric winding- | 
engine ; the surface plant is also worked electri- | 
cally. It has been decided to put down an electri- 


way now generally adopted. 
The shafts are at a depth of about 600 metres 


|(1950 ft.); their output is 370,000 tons annually, 
| divided about equally among the three pits. The 


coal now mined is semi-bituminous. 

The Charbonnage du Hasard, in close proximity 
to the Rétinne Railway Station, contains two shafts, 
both 600 metres (1950 ft.) in depth. The seams, as 
in almost all collieries in the Liége coal district, are 
thin, varying from 0.3 to 0.8 metre (11 in. to 31 in.). 

he coal is semi-bituminous. The two shafts are 
worked with steam winding. The company own a 
third shaft at Fléron, situated between Liége and 
Rétinne, and provided with an electric winding 
engine built by the Cie. Internationale d’Electricité, 


cally-driven winding-engine and a new draining-| of Liége, the current for which is generated at 
pump at the Esperance shaft; the supply of| Hasard, the practice being practically similar to 





| and run at a very high s : ; 
| ‘The advantages claimed for this machine are that it 
will produce a surface that cannot be obtained by any 
other method. The pressure-head is very sensitive 
to the touch, so that the operator can determine at all 
times the amount of pressure he is applying to the 
work. The importance of this is evident, particularly 
when operating on finely-veneered work. The work 
turned out has such a good pene and is so 
inexpensive that it is being applied to the cheaper 
grades of furniture, very much improving the appear- 
ance and selling qualities. 
The machine will produce a perfectly level surface, 
free from fuzz, and very smooth. It is made in two 
sizes, one size for work 6 ft. long, and the other for 
8 ft. stock. Both will do work 5 ft. wide and 34 in. 
deep. Special sizes can be made to order. A dust- 





hood is fitted to each machine, as a protection for the 
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operator, and for the sake of cleaniness. The 6-ft. | 


machine occupies a floor space of 10 ft. by 10ft., and 
requires from 3 to 6 horse-power to drive it. 

From two to three belts are used per day of ten 
hours, depending on the class of work to be done ; and 
paper in rolls 150 ft. long and 8 in. wide can be bought 
trom all manufacturers of good paper. 

The machine is made by the Sete Carving Machine 
Company, fey on Minn., U.S.A., the sole agents 
for Europe being Messrs. J. B. Stone and Co., 135, 
Finsbury Pavement, London, E.C. 








16,000-HORSE-POWER VERTICAL ROLLING- 
MILL ENGINES. 

Tus very powerful set of three-cylinder vertical 
reversing engines which we illustrate this week, and 
of which general views were reproduced on the two-page 
plate accompanying our issue of the 9th inst., repre- 
sents quite a new departure in rolling-mill engines, 
and is, we believe, the most powerful engine that has 
yet been built for this purpose. As far back as nine 
years ago, the ‘makers of this engine (Messrs. Davy 
Brothers, Limited, Sheffield) built a set of three- 
cylinder horizontal reversing engines for the Froding- 
ham Iron and Steel Company for driving their finish- 
ing-mill. These engines have given most satisfactory 
results both in output and in freedom from repairs ; 
and although the makers have ever since then been 
strongly advocating three-cylinder engines for driving 
reversing-mills, their adoption in this country has up 
to the present been comparatively limited. 

The advantages claimed for the three-cylinder 
engines for this purpose are very material, and may 
be briefly summarised as follows :—1l. The engine is 
in perfect balance without the use of any heavy 
balance-weights. 2. The turning moment is practi- 
cally uniform, which insures better rolling and ob- 
viates excessive strains ; whereas in a two-crank engine 
the great variation in power at the different points 
of the stroke causes excessive strains on all parts, and 
is far more liable to cause the breakage of rolls. 
3. For a given size of mill smaller cylinder capacity is 
required, thereby economising steam consumption and 
saving condensation losses. 4. With a suitable valve- 
geara very early cut-off can be obtained on the lighter 
loads, which is the principal factor in the saving in 
steam obtainable. 5. Much greater ease and rapidity 
in handling and reversing, thereby increasing output. 

The engines illustrated have been built to the order 
of Messrs. Dorman, Long, and Co., in connection with 
considerable alterations to their rolling-mills, that have 
been put in hand under Mr. Henry Crowe, their engi- 
neer. These engines are for driving two finishing 
mills that are used for rolling the heaviest sections of 
girders up to 24 in. deep. The two mills are to be 
driven direct from either end of the engine-shaft ; and 
in order that the driver may have a good view of the 
mill that is in operation, a duplicate set of handing 
gear is provided at each end of the engine platform, 
so that he is directly overlooking his work. 

The cylinders (Fig. 3) are 48 in. in diameter by 52 in. 
stroke, and all parts have been designed for a steam 
pressure of 140 lb., though at first they will be work- 
ing on @ somewhat lower pressure. The exhaust will 
be taken into a central condensing plant, and, at the 
eventual pressure of 140 lb. the engines will develop 
16,000 horse-power at a speed of 120 revolutions per 
minute. 

The engine-bed (Figs. 3 and 4 on our two-page plate) 
is of extremely massive construction, being 4 ft. 6 in. 
deep, of box section, with all joints deeply grooved and 
fitted with folding keys, so that the bolts are relieved of 
all shearing strain, and the whole bed, though built of 
six parts, is to all intents one solid piece. The makers 
consider this a very essential feature, as it ensures 
the most absolute rigidity of the whole engine. In a 
horizontal engine of the usual construction rigidity is 
more dependent on the holding-down bolts than in a 
vertical engine of suitable construction in which all 
the strains are self-contained. 

Owing to the space between the mills being limited, 
the crank-shaft, though of unusually large size, has 
been made of a single at ing, so as to avoid the loss of 
space that would have been required for couplings. 
It is said to be the largest three-throw shaft that has 
yet been made in one piece. It is 21 in. in diameter 
in the journals and pins, weighs about 21 tons, and was 
made by Messrs. Cammell, Laird, and Co., of Sheffield. 

The standards, four in number, are of box section, 
surmounted by a massive entablature. The three 
cylinders are each supported on four 8-in. steel columns, 
the bottoms of the cylinders being 20 in. clear above 
the entablature (Figs, 3 and 4). This construction 
prevents the entablature from being affected by heat 
from the cylinders, which is important, as otherwise 
considerable strain would be thrown on the two outside 
staudards from the expansion of the entablature. It 
also leaves the piston-rod packings free of access. The 
piston-rods are 9 in. in diameter, and the packings 


have been supplied by the United States Metallic 
Packing Company. 
The valve-gear, which is of the “‘ Joy” type, is of 





a special design (Fig. 3). The piston-valve is illus- 
trated in detail by Figs. 7 to 9, page 798. The whole 
weight of each piston-valve and spindle is steam- 
balanced, so that there is no weight on the valve-gear, 
which consists entirely of swinging links without any 
sliding blocks, so that the friction and wear is reduced 
toa minimum. The quadrant shaft, which is supported 
in bearings on the standards, is reversed by hydraulic 
gear, and enables the cut-off to be varied from zero 
up to three-quarter stroke, according to the load on 
the engine. This effects a very great saving in steam 
consumption. 

Each cylinder is fitted with a separate throttle- 
valve, so as to have the most immediate control over 
the steam. These valves, which are 12 in. in dia- 
meter, are all coupled together, and operated by a 
steam-relay so as to make them easy to handle. 

The main stop-valve (Fig. 5, page 806) is 18 in. in 
diameter, and is worked by hydraulic pressure by 
means of a lever on the handing platform. The 
hydraulic reversing cylinders are illustrated in detail 
by Figs. 10 to 15. The main stop-valve is loaded 
so as to close immediately in case of the hydraulic 
pressure failing, in order to avoid any risk of 
accident. This stop-valve is also connected with 
the Crowe and Davy patent safety gear. It is 
illustrated diagrammatically in Fig. 6, on page 798. 
The action is as follows :—A weight is fixed either on 
the end of the crank-shaft, or on a collar on the shaft, 
as shown in the perspective view of the end of the 
engine on the > plate issued on the 9th inst. 
The weight is held in position by a strong spring, 
which can be adjusted so as to allow the weight to fly 
out as soon as the engine attains a certain speed. As 
soon as the weight flies out it trips the lever A, and the 
rod B resting on this lever falls and opens the exhaust 
valve C, which is in connection with the hydraulic pres- 
sure supply to the main stop-valve. This exhaust valve, 
being of much larger area than the hydraulic valve 
that operates the stop-valve, releases the pressure, 
causing the main steam stop-valve to close instantly, 
thereby stopping the engine. To set the engine awa 
again, the driver has merely to lift the rod B, whic 
closes the exhaust valve and causes the main steam 
stop-valve to‘re-open instantly ; and, at the same time, 
the lever C falls into place, sustaining the rod. 

The advantage of this safety gear is that it entirely 
obviates all risk of the engine running away, and, in 
fact, prevents any excessive speed. It is so prompt in 
both stopping and re-starting the engine that no delay 
is occasioned when it comes into action. Moreover, 
besides being a safeguard against accident, the use of 
this gear enables the engines to be driven at full speed 
right up to the end of the piece in the rolling-mill, 
thereby increasing the output. 

The indicator diagrams given show the considerable 
range of cut-off obtainable with Messrs. Davy 
Brothers’ valve-gear on a three-cylinder engine. 
Fig. 16 shows nearly full power, the cut-off being at 
about three-quarter stroke, Fig. 17 cut-off at quarter- 
stroke, Fig. 18 at one-eighth stroke ; and Fig. 19 is a 
no-load diagram showing the extremely small amount 
of friction in the engine and gearing. 

Mention has already been made of the reasons why 
Messrs. Davy Brothers have for some years strongly 
advocated three-cylinder in preference to jwo-cglieler 
engines for driving a reversing mill, but in the present 
instance a further departure from the general practice 
has been made in adopting the vertical type. These 
engines are, however, by no means an experiment in 
this respect, the makers having previously made three- 
cylinder vertical reversing engines of only slightly 
smaller dimensions, which have stood the test of 
several years’ use and given satisfactory results. 
Fully recognising the essential requirements to make 
vertical engines in every way suitable for driving a 
rolling-mill, the makers have adopted a construction 
which ensures the absolute rigidity and thorough 
accessibility of all working parts; and with these 
points assured they claim for their type of vertical 
engines many advantages, the principal of which may 
be briefly summarised as follows :—1. Vertical steam 
cylinders and piston-valves greatly reduce friction 
and wear, and consequently also the loss of steam 
occasioned when any wear has taken place. 2. Ver- 
tical slide-bars, besides lessening friction, are much 
less liable to wear, being well out of the way of dust 
from the mill floor, and the vertical surfaces being less 
liable to collect any grit. 3. The whole weight of 
the valve and moving parts is balanced by steam, as 
mentioned in the description of the valve-gear, en- 
suring the best results in freedom from friction and 
wear and tear. 4. The construction of bed-plate and 
standards, adopted as described above, makes all the 
strains of the engine itself self-contained and practi- 
cally independent of holding-down bolts. 5. The 
arrangement of the standards being fully open back 
and front, the connecting-rods and all working parts 
are most easily accessible. 6, The floor space occupied 
is greatly reduced, being about one-third only of that 
required by a horizontal engine, and foundations are 
consequently greatly cheapened. 

In connection with this last point, we would men- 





tion that the advantage is even greater in the case of 
a a engine, as used for driving a ing or plate 
mill than with a direct-coupled engine. To illustrate 
this point, Fig. 20, page 799, shows a 36-in. cogging 
mill driven by a geared two-cylinder horizontal engine, 
and Fig. 21 shows the same size of cogging mill driven 
by a geared three-cylinder vertical engine, as arranged 
by the makers. The saving in floor space is very great, 
owing also to the compact arrangement of the gearing. 
But besides this'advantage the gearing beds and pinion 
housings are all bolted together to the engine bed, 
making the whole plant extremely rigid and self- 
contained ; and at the same time the weight of the 
pinion housings and of the mill beds uired is 
material] uced. Though strongly advocating 
three-cylinder vertical engines qenaealty, there are 
cases in which, for wantof head-room or other causes, 
horizontal engines may be preferred, and Messrs. 
Davy Brothers have at the present time in hand 
engines of both types. 








SUPERHEATERS IN LOCOMOTIVES. 


Superheaters in Locomotives on the Belgian State 
Railways.* 

By J. B. Fiamme, Inspector-Général de }’ Administra- 

tion des Chemins de Fer de |’Etat Belge, Brussels. 

Tue Belgian State Railway has recently put in service 
a series of simple expansion locomotives, the boilers of 
which carry a pressure of 14 atmospheres (205.8 lb. per 
square inch), and have an inside diameter of 1.600 metres 
(5 ft. 3 in.), while that of the cylinders is 520 millimetres 
(204 in.). This class of engine gives the maximum power 
obtainable by the simple expansion of steam. In fact, 
every new enlargement of the cylinders would demand 
larger dimensions for the crank-axle and moving parts ; 
on the other hand, the necessity for clearing the loading- 
gauge limits the diameter of the boiler; in short, wit 
—_ expansion it would be difficult to utilise steam 
with a pressure exceeding 14 atmospheres. 
. Under these conditions, and in view of further increas- 
ing the power of the engines, it becomes necessary to 


Fig. 








O0 


20 Feer 
tee et eet ee te eo 


83674 


resort to some other system for increasing the useful work 
of the steam without enlarging the existing boilers. 

The two solutions under consideration are compound 
working and superheating of the steam. The first of 
these does not strictly come within the limits of this 
paper. 

Arrangements for producing superheated steam, and 
the results obtained with a system that has been in ser- 
vice for more than a year will now be considered. 


Scumipt SuPERHEATER FOR SimpLeE EXPANSION 
LOCOMOTIVES. 


For some time the Locomotive Department had their 
attention drawn to the favourable results obtained by 
using superheated steam in industrial stationary engines. 
By superheating the theoretical cycle is improved, and 
the pressure is maintained. The volume of steam is 
augmented proportionately to the rise of temperature, 
diminishing, however, its density. In other words, when 
the degree of superheat is sufficient to prevent the loss 
due to condensation in the cylinders, then the surplus 
heat contained in superheated steam is sufficient to re- 
heat the walls of the cylinders, maintaining the tempera- 
ture necessary to get rid of the condensation and the loss 
of work during expansion. These trials have brought to 
light a valuable property of superheated steam. It was 
re ised as a conductor of heat, contrary to that 
which obtains when steam is in the saturated state. 

These numerous advantages, tested by many trials 
undertaken by most competent engineers, are specially 
valuable to the locomotive engine. The employment of a 
practical superheater augments the power of the boiler, 
and the utilisation of superheated steam is most econo- 
mical. This is well observed in hauling heavy goods 
trains on sections of the line having heavy gradients, for 
it is then indispensable to reduce to the minimum the 
a of water and steam. he the eaearoen, entes 

aving frequent stoppages superheat is again highly re- 
peveten Bee wodewe reduces the condensation necessi- 
tated by the frequent stops. High speed is also favour- 
able to the employment of higher superheated steam, the 
great fluidity of which, as well as its dryness, permits 
running with early cut-offs, which helps the boiler just at 
the time when it is most hard pressed. 

On the other hand, the passage of saturated steam 
through the pipes (and steam ports) is more difficult, and 
entails inevitably an increase of condensation, Having 
in mind these various theoretical and practical considera- 
tions, the administration of the Belgian State recognised 





* Paper read before the Institution of Mechanical En- 
gineers at Liege, on June 20, ” 
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the great utility of pushing on their investigations in this 
direction. 

It was in 1900 that the administration of the State 
Railways opened negotiations with M. Schmidt, the 
German expert, who at that period had already intro- 
duced some locomotives with steam-superheaters, formed 
principally of a series of rings placed in the smoke-box. 

This last plan, described in most of the technical news- 
papers, and applied toa Prussian State locomotive shown 
in Paris in 1900, adapted itself without difficulty to 
outside-cylinder engines. 

It is not = the same for inside-cylinder engines, 
which, as in England, are generally used in Belgium. 
In this case it mes impossible to clear from the 
bottom of the smoke-box the cinders brought by the large 
flame-tube placed at the base of the barrel. 

On the other hand, a superheater, established in the 
barrel of the boiler and described later (Figs. 5, 6, and 7, 
page 803), offers some rea! advantages. It is lighter, less 
cumbersome, easy to clean and maintain, and its introduc- 
tion does not necessitate any important modifications in 
the smoke-box. Consequently, it was this kind of appa- 
ratus that the locomotive department adopted in a new 
type of powerful locomotive then being built in the 

ockerill Works at Seraing. 

At the same time another important question presented 
itself. Was it absolutely necessary to superheat the 
steam to a temperature reaching 300 deg. to 350 deg. 
Cent. (572 deg. to 662 deg. Fahr.)? It is evident that 
the more the steam is superhe: ted the more necessary it 
becomes to Rive attention to the oiling of the piston- 
valves and cylinders and to the construction of the stuffing- 
box. With a view to getting a clear idea of the actual 
amount of superheat, some trials were made with a super- 
heater of small surface, installed in the barrel of one of 
the locomotives, type 35, which will be described later. 
After several months of experiments it has been recog- 
nised that the utilisation of steam slightly superheated 
-_ not offer any appreciable economy of fuel or increase 
of power. 

n the other hand, with the Schmidt a tus placed 
on a locomotive, an (Figs. 1 to 4, page 801, and above), 
and provided with steam with a temperature varying 
between 300 deg. and 350 deg. Cent. (572 deg. and 662 deg. 
Fahr.), some favourable.results have vhidag dec mtry 
The locomotives compared, one using saturated steam, 
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and the other superheated steam, are both of type 35, 
with six-coupled wheels of 1.600 metres (5 ft. 3 in.), with 
bogie in front. The boiler has a round-topped fire-box, 
the roof of the furnace being connected to the arch by 
vertical stays. The fire-box, of a medium depth, burns 
coal with briquettes varying in quantity with the weight 
of the trains. The inside cylinders are made with piston 
slide-valves placed above, steam being admit in the 
‘middle of the valve. This arrangement, with the Stephen- 
son valve-gear, involves the employment of a rocking- 
shaft, which reverses the position of the valves compa 
with those having the exhaust port in the middle of the 
piston-valves. 

The six-coupled wheels and the bogie are fitted with 
compressed-air brakes. The engine is illustrated in 
Figs. 1 to 4, 801 and 802. 

he principal dimensions are given in the following 
table :— : 


Cylinders : : 
Diameter ... Me Se 520 mm. (204 in.) 
Stroke 660 mm. (26 in.) 


... l4atm. (205.8 1b. .per sq. in.) 


Workin pressure ~ : 
1.600 m. (5 ft. 3-in.) 


Diam. of driving wheels... 
Height of centre of boile 


above rail ...-, 2.650 m, (8 ft. 8,%, in.) 
Tubes : - 
Length a 7 4.130 m, (13 ft. 64 in.) 
Exterior diameter 50 mm. -{1}§ in.) 
Number... . 271 








9067. £. 


Heating Surface : 














Tubes, internal ... 158.25 sq. m. (1703 sq. ft.) 
Fire-box eee: a tea 
Total ae > Ce ws ) 
Grate surface ae: ar © Se 
Weight in Running Order : 
First axle ... * 9,740 kg. ( 9.5 tons) 
nd axle 9,740 ,, (95 ,, ) 
Third axle ... 18,215 ,, (17.9 ,, ) 
Fourth axle 17,850 ,, (17.8 ,, ) 
Fifth axle ... 17,500 ,, (17.5 ,, ) 
Total weight 72,965 ,, (71.8 ,, ) 
Adhesion weight ... 53,565 ,, (52.7 ,, ) 
Tractive effort 9! = 16,128 ,, (15.8 ,, ) 


The engine provided with the Schmidt superheater has 
less heating surface than the above, owing to the sub- 
titution of 21 tubes of 118 millimetres (48 in.) diameter 
tor 103 tubes of 50 millimetres (1}{ in.). For this loco- 
motive the internal heating surface in the tubes is 
98.10 square metres (1056 square feet), and the total heat- 
ing surface is 130.056 square metres (1400 square feet). 

The exterior superheating surface is equal to 27.1 
square metres (292.23 square feet). The superheater 
proper is illustrated in Figs. 2, 3, and 4, page 802, and 
consists essentially of two parts. 

1. A series of iron tubes of 118 millimetres (4 in.) 
external diameter, occupying the upper part of the nest 
f tubes, and offering, like them, a passage for flame and 
hot gases, 

2. Some U-shaped tubes 


5 


uped in pairs among the 


flame tubes, are used for the circulation of the super- 
heated steam. 


A steam-collector in several divisions is placed on the |all provided with the Schmidt superheater described 
top of the smoke-box. Some ey parts com- | above, are actually in course of construction or are about 
plete the system. There must also be a diaphragm to | to be put to work. 
close the flame-tubes when steam does not circulate in| Amongst these last are a certain number of locomotives 
the superheating tubes. This diaphragm is handled by | of type 35, which have fully confirmed the favourable 
the aid of a lever near the engine-driver. results obtained by the first engine of this kind. 

A mercury thermometer shows the mgeuaes of the | Among the number of services actually and successfull: 
superheated steam at the entrance of the steam-pipe. | run by ies engines is to be particularly noted the haul- 
The degree of superheat is read on a graduated quadrant | ing, from Brussels to frontier, of express trains going to 
placed in the cab. : ‘ | Paris. These trains, whose tare weight of vehicles ex- 

The large flame-tubes, which are of solid drawn iron, | ceeds 340 tonnes (3348 tons), surmount the 17 xilometres 
are screwed into the fire-box tube-plate and expanded in | (10.56 miles) separating Mons and the frontier in 17 
the smoke-box tube-plate. The pe eee | tubes, also | minutes, against a continuous up grade with inclines 
of solid drawn iron, are protected against the action of | varying from 1 in 125 to 1 in 55, 
the flame at the fire end by cast-steel caps. In the | . 
smoke-box these tubes are expanded into flanged bushes CockERILL SUPERHEATER FOR CompounD LOvOMOTIVES. 
fixed by bolts. The tightness is assured by means of | It is seen from the preceding that it is now known that 
asbestos joints. Copper, bronze, and brass are usually | superheated steam as applied to locomotives is susceptible 
excluded from all parts that come in contact with the of giving remarkable results which come within the 
superheated steam. For this reason the steam-pipes are | domain of practice. The State Railway have decided to 
of «iron, and the joints between these pi and the | persevere with their experiments in combining superheat 
cylinders are formed with cast-iron flanges. The metallic | with compounding, because they perceive that there is a 
packings of the piston-rods and valve-spindles are com- most interesting question to elucidate. 
posed of cast rings and white metal, the contact of which | Is it moreeconomical to divide the superheater into two 
on the rod is obtained by a spring permitting small side | parts in such a manner as to raise the temperature at the 
movements of the rod. The slide-valves are cylindrical, | entrance to both the high-pressure and the low-pressure 
with steam admission in the middle of the valve, which | cylinders, or, on the other hand, to devote the whole 
reduces the packing to simple bronze rings with lubricating | power of the ap; tus to superheating the steam before 

Tooves. e slack between each valve and the cylin-|it enters the low-pressure cylinders? The Cockerill 





rical chamber against which it rubs is closed by means Company, after numerous investigations, have just com- 








Fig.5. 


EXPERIMENTAL SUPERHEATER ON A COMPOUND LOCOMOTIVE 


of three cast-iron rings of suitable section, the steam | 
pressing on the interior of the principal segment. The 
oiling of the cylinders and valves is done by a lubricator 
in six sections. The lubricant used is a mineral oil with 
a high flash-point. 

The trials of these two locomotives took place with 
goods trains of accelerated speed and local passenger 
trains running on the Luxemburg line, the extremely 
undulating profile of which contains many inclines of 16 
per 1000. Each locomotive worked twenty-four goods 
trains weighing 250 tonnes (246 tons) and twelve pas- 
senger trains weighing an average of 150 tonnes (147.6 
tons). The total journey made by each engine amounted 
to 11,500 kilometres (7146 miles). The saving of coal 
per train-kilometre in favour of the superheated-steam 
engine was found to be 13.33 per cent., and the water 
consumption was reduced 18 per cent. On the other 
hand, the expenses of lubricating increased in a fixed 
proportion. 

After four months of trials on the Luxemburg line, 
more precise experiments were organised with the through 
passenger trains on the Brussels and Charleroi line, 
which has a series of inclines of 13 per 1000. For ten 
days, during which the climatic conditions remained in- 
variable, these two locomotives hauled alternately the 
same train of 250 tonnes (246 tons). The saving in favour 
of the superheated-steam locomotive amounted to 12.5 
per cent. for fuel and 16.5 per cent. for water. More- 
over, the speed reached at the top of the incline showed an | 
average increase of 9.5 per cent., all the conditions being 
exactly the same. 

As’ regards maintenance, the superheated-steam loco- 
motive, type 35, has not required special attention during 
its 14 years’ service. 
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| pleted a superheater that will enable them to settle this 
| question. 
This entirely new system is being continually tested 
| on a series of compound engines, with four cylinders and 
six-coupled wheels of 1.80 metres (5 ft. 10 in) diameter, 
with a bogie. This locomotive, called ‘* 19bis,” possesses 
|a boiler having an interior diameter of 1.65 metres 
(5 ft. 5 in.), and is worked at 15.5 atmospheres (227 Ib. 
per square inch). The high-pressure cylinders are inside 
| and connected to the leading coupled axle; the low-pres- 
| sure cylinders are outside rom | drive the second axle. The 
| four cylinders are placed on the transverse axis of the 
| bogie. The two valve motions of the Walschaert type 
are outside. They present several peculiarities due to 
the employment of cylindrical valves, with the steam 
introduced in the middle. The leading dimensions of the 
engine, type “‘ 19bis,” are shown in the table below :— 


Diameter of high-pressure 


cylinders ... # ae 0.36 m. (14;%, in.) 
Diameter of low-pressure 

cylinders ... ‘as in 0.62 ,, (2448 ,, ) 
Stroke : os 0.68 ,, #3). 
Initial pressure ..15.5 atm, (227 Ib. persq. in.) 

iameter of driving 

wheels... ia .. 1,80 m. (5 ft. 11 in.) 
Height from rail to centre 

of boiler ... ~~ £82. 0.8.4) 

Tubes :— 

Length of ... na te 4.0 m. (13 ft. 14 in.) 
Number and outside dia- { 30 of 107 mm. (4, in.) 

meter ae L 219 0f 50 ,, (184 ,, ) 


Heating Surface :— 


Interior of tubes ... ...157 62 sq. m. (1696.6 sq. ft.) 








OF fire-box ... 18.35 ,, e+ eee 
175.97 ,,  } 
Area of grate 3.01 ,, kN 


The apparatus for superheating the steam may be used 
in two ways. One may heat the steam near to the entrance 
to the high-pressure cylinder, and afterwards near to 
those of the low-pressure cylinders, or at the entrance of 
the low-pressure only. Thesuperheater shown in Figs. 5, 
6, and 7 indicates the general arrangement, comprising 
two-series of large flame-tubes, containing the circulating 
pipes intended to superheat the steam. ; ’ 
he réle of the compartments C and H placed inside 
the barrel, and of the collectors J and D, installed in the 
smoke-box, will be dealt with later on in connection with 
the explanation of the working of the apparatus. 





These early favourable results have led to the Belgian | 
State Railway venturing on the application of superheat | 
to locomotives on a larger scale. With this in view, | 
twenty-five locomotives, comprising five different types, | 





In B there is a valve with three pistons intended to 
divert the steam coming from the regulator towards the 
compartment ©, or into the tube L, according as it is re- 
quired to operate the superheat to high-pressure and low- 
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pressure or to low-pressure only. The movements of the 
valve B are automatically repeated, thanks to the presence 
in the tube L of an identically similar valve, located within 
B!, ‘The destinations of the different pipes are made clear 
by following the course of the steam as explained below. 
First Case. Superheat at the Entrance of High-Pressure 
and Low Pressure.—The steam on ety begae regulator 
makes its way, after passing B, towards the compartment 


C; from there it traverses the left set of superheater tubes 
and enters the collector D, whence it goes to the high- 
pressure cylinders by passing through the valve B! and 


ipes E. 
* The superheated steam, after doing work in the high- 
pressure cylinders, goes out by the exhaust-pipe, traverses 
the valve bi, after that the pipe G, lodged in the interior 
of the barrel to enable it to enter the compartment H. 
From there the steam goes into the ae tubes 
(the right set), and arrives by the pipes K leading towards 
the low-pressure cylinders. 

Second Case. Superheat at the Entrance of the Low- 
Pressure Cylinder.—The valve B is placed | the driver 
in a ition that diverts the direction o 
directly from the regulator into the pipe L; from there 
it goes to the high-pressure cylinders after having 
through the valve B' and the delivery-pipes E. On 
leaving the high-pressure cylinders the steam traverses 
the pipes F, the valve B!, and enters into the collector D. 
From the front it passes back through the left set of 
superheater tubes and arrives at the compartment C. 
From this it passes through the valve B into the com- 
partment H, and traverses through the right group of 
superheater tubes, whence it goes into the collector J, 
and from there by the delivery pipes K into the low- 
pressure. 

A locomotive of type 19bis, showing this pattern of 
superheater, is exhibited in the Liége Exhibition. Trials 
are going to be continued with a second identically similar 
engine, to determine which is the more advantageous 
mode of working to adopt for the new superheater. 

It is manifest that if the superheat is required at the 
entrance of the low-pressure cylinders only, it will be 
possible to dispense with a certain number of parts of 
the supérheater, and by that means remedy the obstruc- 
tion in the smoke-box. 








ROYAL METEOROLOGICAL SOCIETY. 

THE final meeting of the present session was held on 
Wednesday afternoom June 21, at the Society’s rooms, 
70, Victoria-street, Westminster, Mr. Richard Bentley, 
F.S.A., President, occupying the chair. 

Mr. G. C. Simpson read a paper on ‘‘ The Normal 
Electrical Phenomena of the Atmosphere.” In no branch 
of physics has the discovery of ‘‘ions,” ‘‘electrons,” and 
‘*radioactivity ” produced a greater revolution than in 
that devoted to atmospheric electricity. In this paper 
the author endeavoured to state the chief line along 
which during the last few years investigations have been 
made, and the conclusions arrived at, and also to point 
out some of the problems awaiting solution. The amount 
of radioactive emanation in the lower regions of the 
atmosphere is increased by all thoee meteorological con- 
ditions which tend to keep the air stagnant over the 
earth’s surface. The meteorological conditions which 
either cause or often accompany stagnant air are 
calm low temperature and high relative humidity, 
while, on the contrary, high winds, high temperature, 
and low humidity generally accompany the mixing of 
large masses of air. This all agrees with the observed 
facts that the atmospheric radioactivity increases with 
falling temperature, rising humidity, and increasing wind 
strength. The author is of opinion that a solution of 
the problems of atmospheric electricity can only be ex- 
pected from the results of extended measurements in the 
atmosphere itself, and from laboratory experiments 
directed towards the problem. 

A paper by Mr. 8. P. Ferguson, ‘‘ Two New Meteoro- 
logical Instruments,” was, in the absence of the author, 
read by the Secretary. The instruments described were 
—(1) ‘‘ Automatic Polar Star Light Recorder,” for record- 
ing the amount of cloudiness at night; and (2) ‘‘The 
Ombroscope,” an instrument for determining the time 
and duration of rain. Both of these instruments are in 
use at the Blue Hill Observatory, Mass., U.S.A. 








MuntnG MAcHINERY.—Our exports of mining machinery 
in ae showed some dulness, the total value for the 
month having been 78,506/., as compared with 95,059/. in 
May, 1904; and 62,0712. in May, 1903. The falling-off 
occurred in the exports to British South Africa, where the 
demand for mining machinery appears to have sustained 
a certain check, notwithstanding the great progress of 
South African gold production. he aggregate value of 
the mining machinery exported to May 31 this year was 
359,9752, as compared with 380,506/. in the correspondin 
period of 1904, and 289,9187. in the leap ea peri 
of = The Colonial demand figured in these shipments 
as follows :— 


1905. 1904. 


Colonial Group. 1903. 





£ 
124,743 
26,733 
31,352 


£ 
178,055 
29,030 
25,903 


£ 
16,270 
16,893 
51,73 


British South Africa 
British India re 
Australasia .. 


The value of the mining machinery exported. to sundry 
Juropean countries in the first five months of this year 
was 56,451/., as compared with 45,958 in the corres: ing 
gor of 1904, and 14,387. in the corresponding period 
of 1903, 
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NOTES FROM THE NORTH. 
' Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—This market has lately been 
in a lifeless condition, and the daily turnover has been 
very small. Consumers continue only to cover their more 


A | immediate requirements, and prospects of an early re- 


covery of the usual activity are not very promising at 
present. Last Thursday morning the market was again 
very quiet, and the turnover consisted of two lots of Cleve- 
land warrants at 453. 6d. cash, and these were done just 
before the session closed. Forward iron was untouched, but 
it remained steady at 453. 84d. one month sellers. In the 
afternoon the tone wass y, and 2500 tons of Cleveland 
warrants changed hands at 453. 6d. and 45s. 64d. cash, and 
45s. 11d. three months. The closing quotations were 45s. 7d. 
cash, 45s. 9d. one month, and 463. three months. Stan- 
dard foundry iron was quoted 44s. 14d. cash buyers, and 
44s. 44d. cash sellers, but no business was done. On 
Friday morning the market was again quiet, and a small 
business of 2500 tons of Cleveland warrants was done at 
. 6d..cash. Forward iron was neglected, but was 
quoted firm at 45s. 84d. one month sellers.: The settling 

rices were:—Scotch, 493. 44d.; Cleveland, 45s. 6d. ; 

umberland hematite, 553. 74d. ; and Standard foundry, 
44s. 3d. At the afternoon session there was a turnover 
of about 3000 tons of Cleveland warrants at 453. 6d. ‘ 
forward iron being again quoted, unaltered, at 45s. 84d. 
one month sellers. On Monday morning the tone of the 
market was steady and prices were unchanged. There 
were no cash transactions, but 2000 tons of Cleveland 
warrants changed hands as follows :—500 tons at 45s. 7d. 
eight days, 500 tons at 453. 8d. one month, and 1000 tons at 
463. three months. In the afternoon the business consisted 
of 3000 tons of Cleveland warrants at steady prices. The 
dealings were 2500 tons at 453. 6d. cash and 45s. 8d. one 
month, and 500 tons at 46s. three months ; these were also 
the sae buyers’ prices. A good tone characterised the 
opening of the market on Tuesday forenoon, but the busi- 
ness was small. Dealings in Cleveland warrants took 
place at 45s. 54d. to 45s. 6d. cash, 45s. Sd. one month, 
and at 45s, 6d. seven days and 45s. 8d. twenty-three days. 
The market closed rather firmer, with sellers at 45s. 64d. 
cash and 45s. 94d. one month. Cash transactions to the 
extent of 3000 tons of Cleveland warrants at 45s. 6d. was the 
total business in the afternoon. Forward iron was quoted 
rather easier at 45s. 9d. one month sellers. o-day 
(Wednesday) the market was again steady in tone, and 
3000 tons of Cleveland warrants changed hands in the 
forenoon at 45s. 6d. cash. Forward iron was neglected, 
but was quoted nominally at 46s. three months. Stan- 
dard foundry iron to the extent of 1500 tons was dealt in 
at 44s. 44d. cash. In the afternoon there was a welcome 
activity in the market, and fully 7000 tons of Cleveland 
warrants changed hands. The transactions were at 45s. 6d. 
cash and 45s. 84d. to 45s. 8d. one month. At the close 
the quotations were 453. 64d. cash, 453. 84d. one month, 
and 46s. 1d. three months sellers. The market quota- 
tions of makers’ No. 1 iron are as follows:—Clyde, 56s. 6d.; 
Calder, Gartsherrie, and Summerlee, 57s.; _ 60s. ; 
Coltness, 63s. 6d. (all shipped at Glasgow); Glengarnock 
(shipped at Ardrossan), 57s.; Shotts (shipped at Leith), 
58s. ; Carron (shipped at Grangemouth), 58s. 


Sulphate of Ammonia.— The sulphate of ammonia 
market continues to be in a dull state. There is only 
the usual inquiry at present, and prices remain round 
about 12/, 153. per ton Glasgow and Leith. 


Scotch Steel Trade.—The local steel trade is just now 
practically unaltered. All or nearly all the Scotch works 
are well employed at the time of writing, and likely to be 
so for some weeks at any rate. Three weeks from now 
there will be a general cessation of work in the Glasgow 
district for the annual Fair Holidays. Asto work ahead, 
little can be said, but makers are at present looking hope- 
fully to the future. 


The Mining Institute of Scotland.—Last Saturday about 
200 members of the Mining Institute of Scotland paid a 
visit to Cowdenbeath and district, and on their arrival at 
Cowdenbeath they were met by Mr. Charles Carlow, the 
managing director of the Fife Coal Company, Limited, 
and by Mr. Henry Rowan, the general manager. The 
company was first conducted to the Mary pit, which is 
at present being sunk at Lochore, and which, when 
completed, will be the largest and deepest in Scotland, 
The amount of coal in the area to be worked by this 


pit is estimated to be about 30,000,000 tons in the best | } 


seams. The pumping and winding machinery came in 
for special attention, as it is believed that the pumping 
machinery is the most powerful in the United om Ay 
The party was then driven to the Aitken pit, which 
has the largest output in Scotland at the present time. 
At the foot of the shaft of this pit there has recently been 
placed the Riedler pump, which has the capacity to 
deliver 1200 gallons of water yy minute at the pit head. 
Subsequently the members of the Institute were enter- 
tained to luncheon by the Fife Coal Company, and Mr. 
Carlow presided. 








NOTES FROM SOUTH YORKSHIRE. 
, SHEFFIELD, Wednesday. 
Visit of the Canadians.—Although the leading ne 
of the Corporation, the Cutlers’ Company, and the 
Chamber of Commerce are busy preparing for the Royal 
visit, they have taken » with aah ‘Senos all neces- 
sary arrangements for the approaching visit of the Cana- 
dian Manufacturers’ Association. They are expected to 
arrive about 11 o’clock on the morning of the 28th inst., 
and will have the opportunity of going through represen- 
tative cutlery and plating works, including those of 
Messrs. rs and Sons, Thomas Turner and Co., 
Walker and Hall, and Mappin and Webb. About 1 o'clock 





the members will be entertained to lunch at the Cutler,’ 
Hall by the Chamber of Commerce. In the afternoon 
facilities will be afforded for the guests to visit, as they 

refer, the heavy works of Messrs. Hadfield’s, Firth’s, 
Geamnalt Ealede Vickers’, Jessop’s, Cooke’s, and others. 
In the evening there will be a reception at the Town 
Hall by the Lord Mayor and Lady Mayoress. 


The Iron and Steel Trades.—The quarter is closing 
with a fairly hopeful feeling in most of the heavy trades, 
as in some of them business has improved. In the armour. 
plate branches fresh contracts are on the eve of being 

laced by the Government; and although they will only 
be light, they will be welcome. There are more inquiries 
out for heavy forgings and castings for shipbuilding pur. 
poses, Lut at present there is lack of employment in os 
shops. The demand for railway material is still increasing, 
and some firms are better off for orders than for a long 
time past. The iron trade is only quiet, and there is little 
buying forward. In the Bessemer and Siemens branches 
of the steel trade there has not been much doing for the 
last three weeks; but inquiries for supplies next quarter 
are now coming in. Prices remain unchanged. The im. 
provement in the crucible steel department is being main- 
tained, and some houses are doing a good average busi 
ness. The lighter industries of the city are generally 
depressed all round, and employment is scarce. 


South Yorkshire Coal Trade.—Insome branchesof the coal 
trade business remains very quiet. The demand for house 
qualities is exceptionally small even for the time of year, 
and the dropping of prices has had no stimulating effect. 
The shipping trade is now in full swing, and a very con- 
siderable tonnage is going to the ports, but much more 
could be sent if needed. Complaint is made about the 
lowness of prices. The demand for common coal is well 
maintained, and there isa ready sale for all on the market. 
Coke manufacturers still report favourably on the state 
of their trade. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and business was again 
quiet. Genuine buyers considered quotations for Cleve- 
land pig still too high, and they were not inclined to 
purchase beyond what was necessary to them to meet 
early requirements. The output of Cleveland pig was 
reported to be in excess of requirements, with the result 
that makers’ stocks are now accumulating again, and iron 
is still being sent into the public warrant stores, though 
at a very small rate compa’ with a week or two 
ago, before the ‘‘ corner” in warrants collapsed. Pro- 
ducers intimated that they were gradually recovering 
markets lost during the gamble, which sent prices 
up to prohibitive figures for genuine buyers, and ship- 
ments both to coastwise and foreign customers were 
reported better. No. 3g.m.b. Cleveland pig still stood 
at 453. 6d. f.0.b.—a figure that has ruled since the com- 
mencement of the month, and that was also the cash 
price of Middlesbrough warrants. No. 1 was 47s.; No. 4 
foundry, 43s. 3d.; grey forge, 42s.; mottled, 41s. 6d.; and 
white, 41s. East Coast hematite pig was easy, but pro- 
ducers were very reluctant tu lower quotations, declaring 
that they did not advance in proportion to Cleveland 
pig when the rise was on, and that cost of output was 
increasing a little. For early delivery of mixed numbers, 
54s. was generally named ; 54s. 6d. was quoted for No. 1; 
and 51s. 6d. for No. 4 forge. Spanish ore was strong 
owing to the very firm attitude of the mine-owners in 
Spain, and the rather stiffer freights. Rubio (50 per cent. 
quality) was 15s. 6d. delivered here. To-day there was 
no change whatever in the market. 


Manufactured Iron and Steel.—A rather more encourag- 
ing tone in the manufactured iron and steel industries is 
noticeable. Inquiries are better than for some time past, 
and a few orders are coming to hand. Shipbuilding and 
railway material are firmer, though hardly quotably 
changed. Market quotations stand :—Common iron bars, 
61. 7s. 6d.; best bars, 6/. 17s. 6d.; iron ship-plates, 6/. 2s. 6d. ; 
iron ship-angles, 6/. 7s. 6d.; iron ship rivets, 7/. 7s. 6d.; 
steel bars, 6/. 5s.; steel ship-plates, 5/. 17s. 6d.; steel ship- 
angles, 5/. 10s.; steel boiler-plates, 6/. 17s. 6d. to 7/.; steel 
joists, 5/. 7s. 6d.; steel sheets (singles), 7/. 5s.; steel sheets 
(doubles), 7/. 15s.; cast-iron railway chairs, 3/. 10s.; and 
eavy sections of steel rails, 5/. 5s.—all Jess the customary 
24 per cent. discount, except rails, which are net at works. 


Coal and Coke.—On the whole fuel is steady. Bunker 
coal is in fairly good demand, but the supply is plentiful, 
and unscreened Durhams stand at about 7s. 9d. f.o.b. 
Gas coal is in pretty good request for this season of the 
year, which is the quietest time. Household coal is now 
very dull. Coking coal issteady and firm. A good local 
demand for coke continues, and average blast-furnace 
qualities stand at 15s. 6d. delivered here. 








NORTHAMPTON INSTITUTE ENGINEERING COURSES.-— 
At the entrance examination for the day courses in engi- 
neering to be held next September the governing body 
of the Institute has decided to offer three scholarships for 
open competition. These scholarships will give exemp- 
tion from fees, amounting to 52/., during the whole of the 
four years’ course in mechanical or electrical engineering. 


AMERICAN FREIGHT Cars.—The number of freight cars 
ordered in the United States in May was 29,191, as com- 
pared with 5505 in May, 1904, and 8660 in May, 1905. 
The aggregate number of cars ordered in the first five 
months of this year was 128,186, as compared with 33,60 
in the corresponding period of 1904, and 88,410 in the 
corresponding period of 1903, 
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NOTES FROM THE SOUTH-WEST. 

Cardiff.—Only a restricted business has been passing in 
steam coal. Quotations for large descriptions have shown 
little change, but the tone of business has been fairly good. 
The best large steam coal has made 12s. 6d. to 13s. per 
ton, while secondary qualities have ranged from 11s. 6d. 
to 12s. 3d. per ton. he house-coal trade has been in- 
active ; the best ordinary qualities have made 12s. 6d. to 
13s. 6d. per ton, while secondary descriptions have brought 
10s. 6d. to 11s. per ton; No. 3 Rhondda large has been 
quoted at 13s. 9d. per ton. Coke has shown little change, 
fourrdry qualities being quoted at 17s. 6d. to 18s. per ton, 
and furnace ditto at 16s. to 16s. 3d. per ton. As regards 
iron ore, Rubio and Almeria have made 13s. 9d. to 14s. 
per ton, upon a basis of 50 per cent. of iron, charges 
including freight, insurance, &c., to Cardiff or Newport. 


Electricity at Plymouth.—The fifth year’s working of 
the Plymouth electricity undertaking shows that during 
the year (ending March 31) 114 additional consumers 
were added, with an equivalent of 9246 lamps. The total 
number of consumers is 667, the total connections of 
lamps, &c., on private consumers’ premises being equal 
to 50,770 lamps of 8-candle power, against 553 con- 
sumers and 41,524 lamps in 1904. The use of electric 
motors is increasing, there being about fifty in use by 
private consumers. The total number of units sold during 
the year was 1,699, 460, being 190,367 units more than during 
the preceding twelve months. The cost of production was 
less than during any preceding year. he works cost 
this year was 1.05d. per unit sold, against 1.13d. per unit 
in 1903-4 ; and the total costs were 1.41d. per unit, against 
1.49d. per unit. The expenditure on coal was reduced 
from 0.71d. per unit in 1903-4 to 0.64d. a! unit in the 
past year. The machinery, plant, and buildings were 
fully maintained out of revenue at a cost of 1350/. Not- 
withstanding a reduction made in the charges to private 
consumers, the gross profits showed a substantial increase 
over the previous year, the figures being 10,325/. for 
1904-5, and 9175/. for 1903-4. The reserve fund now stands 
at 48692. 


Proposed Anthracite Combine.—A further meeting to 
discuss a proposed anthracite combine has been held at 
Swansea. Twenty-four collieries were represented, and 
those present were constituted an executive committee to 
endeavour to bring about the realisation of the combine. 
The proposed capital of the combine was put down at 
2,000,000/., and it was stated that 50 per cent. of the 
necessary sum would be guaranteed. 


The Swansea Valley.—In the tin-plate trade the avail- 
able mills have been in full operation, and large outputs 
are reported at Pontardawe. A mill plant is in course 
of erection at the Glantawe Tin-Plate Works, and another 
is being restarted at the Dyffryn Works. The anthracite 
and other collieries have not for the most part been work- 
ing more than about four days per week. 








ContTracts.—An order for 22 large compound | pg mmm snd 
engines and tenders for the Bueno: Ayres and Rosario 
Railway Company has been received by Messrs. Robert 
Stephenson and Co., Limited, Darlington. The — 
are to be of the six-wheel coupled type, with leading- 
bogie and double-bogie tenders. The Stephenson Com- 
pany have also booked orders for the Argentine Trans- 
andine Railway Company for three tank locomotives, and 
from the Indian State Railways for a number of duplicate 
boilers. —The Kennicott Water-Softener Company, of 29, 
Great St. Helens, E.C., are in receipt of an order from 
the Societé Generale Italiana Edison di Elletricita, of 
Milan, for a water-softener capable of dealing with 40,000 
gallons per hour, and an order from the South Australian 
Government Railways for a water-softener capable of 
dealing with 2000 gallons of water per hour.—Amongst 
the orders recently received by Messrs. Andrew Barclay, 
Sons, and Co., Limited, of Kilmarnock, are a 16-in. 
locomotive for the Cargo Fleet Iron Company, a 20-in. 
winding-engine for Young’s Oil Company, G w, and 
a motor-driven Capell fan to deliver 100,000 cubic feet of 
air at 3-in. water-gauge. An Oddie-Barclay pump is also 
being supplied to the same firm. It will be capable of 
delivering 600 gallons per minute against a head of 400 ft. 





_THe METALLURGICAL AND MACHINERY INDUSTRY IN 
NortH- Western Russta.—According to recent state- 
ments the above industries were some time ago in a bad 
way, and the output was very considerably smaller 
than what it was some three years ago, on account 
of the competition from the iron works in the south of 
tussia and the Ural district. The production of pig iron 
had entirely ceased inthe North-Western District. With 
the exception of a shipyard and some electrical works, the 
manufacturing engineers also reported a marked reduc- 
tion in output, a remark which applies to a number of 
leading articles, such as railway wagons for instance (8983 
wagons in 1903 against 9926 in 1902, the respective value 
being 19,155,000 roubles against 24,702,000 roubles), and 
artillery equipment (9,261,000 roubles in 1903 against 
10,856,000 roubles in 1902). For wire nails, and boilers 
there has been a somewhat better demand. The factories 
which were founded in the good years, and which princi- 
pally relied upon Crown orders, are now compelled to 
look for other markets, without any very encouraging 
results so far. The war naturally gave an impetus to 
certain works (locomotives and railway carriages for in- 
tance), and on the whole the works in question acquitted 
‘themselves very creditably as regards the effecting of de- 
‘iveryin time. For the current year things look some- 
What better, so far as a = many establishments are 
concerned, than has been the case for the preceding year 
or two; but this state of affairs is only looked upon as 
transitory, 


MISCELLANEA. 


Tue glass industry in the district of the Caspian Sea is 
rapidly developing; not only are old works being extended 
and now yieldin good dividends, but new works have 
been started indifferent places. The principal articles of 
manufacture are beer and mineral-water bottles, window- 
glass, and lamp-glasses. 

A short report, describing the progress of the great 
Technolexicon, now being Sete’ tr the Society of 
German Engineers, has just been issued. The work was 
commenced in 1901, and, up till now, 2,700,000 word- 
cards have been collected, and many hundred thousands 
more will have to be dealt with. 


The Sweetmeat Automatic Delivery Company, Li- 
mited, of Appold-street, London, E.C., are now prepared 
to hire or sell to manufacturing firms their well-known 
name-plate machines, with which any name or title can 
be at will embossed on a strip of aluminium. These! 
strips are very convenient for fixing on patterns when it | 
is desired to have names, numbers, or directions on the | 
castings. 

In several parts of Denmark the building of electric 
railways has been decided upon. One of those to be first 
taken in hand is the one on the Island of Amok, on the east 
side of the Copenhagen harbour. It is likely to be car- 
ried through the whole length of the island, and is expected 
to prove of considerable importance, as a number of 
industrial establishments are likely to spring into exist- 
ence, or to be removed to the land it opens out. 


Baku is often the scene of destructive fires, and a 
commission has been looking into the matter and has 
recommended a number of precautionary measures, some of 
which have already been madecompulsory. The follow- 
ing table shows the extent of the damage done :— 


| 
Number of Bore Towers 














Loss in 

re Fires. Destroyed. Roubles. 
1897 13 60 299,000 
1898 9 48 526,800 
1899 13 63 850,000 
1900 27 335 2,658,000 
1901 22 250 1,430,000 
are a 29 280 1,385, 
1903 (until September 1) .. | 25 272 3,336,000 


Professor R. C. Carpenter, of Sibley College, Cornell 
University, in an article published in the Hngineering 
News, gives some interesting particulars of experiments 
carried out under his supervision, for the purpose of 
determining the regulating power of sulphate of lime and 
chloride of calcium on the setting of cement. In these 
experiments, the time of initial set was taken in every 
case as the time when a pat of cement made with a certain 
percentage of water would bear a rod ;, in. in diameter, 
carrying a weight of + lb. This method is a common 
one, but depends to no little extent on the judgment of 
the operator. It, however, gave results that were con- 
sidered sufficiently accurate for pur of comparison. 
These tests showed that, with an addition of 1 per cent. 
of sulphate of lime to the cement, the maximum retarding 
effect was produced, and that no beneficial result was 
obtained by the addition of a larger quantity. In this 
case, where the percentage of water was 22.1, the initial 
set commenced in 80 minutes, and the final set in 157 
minutes. The cement, without the addition of the sul- 
phate of lime, set very rapidly ; the initial set commenced 
in 2 minutes, and the final set in 52 minutes. When the 
percentage of sulphate of lime was increased from 1 to 7 
per cent., the percentage of water being 25.4, the initial 
set occurred in 18 minutes and the final set in 59 minutes. 
With other kinds of cement, previous experiments had 
shown that more sulphate of lime than this would 
have been required to produce the same effect ; other 
experiments showed that an addition of 2 to 4 per cent. 
of slaked lime to a cement containing a small percentage 
of sulphate of lime, which latter, through the influence 
of time, had lost its effect in retarding the setting, would 
restore the slow-setting properties. Thus, with a cement 
containing 2 per cent. of sulphate of lime, the initial set 
commenced in 20 minutes, and the final set in 50 minutes; 
but with the same cement, to which had been added 2 per 
cent. of lime, the initial time of setting was 6 hours, and 
the final time 10 hours. 


According to the American Manufacturer, it is proposed 
to adopt the following as a standard specification for 
foundry iron :—It is recommended that purchases 
made by analysis. In all contracts where pig iron is sold 
by chemical analysis, each car-load, or its equivalent, 
shall be considered as a unit. At least one pig shall be 
selected at random from each 4 tons of every car-load, 
and so as to fairly represent it. Drillings shall be 
taken so as’ to fairly represent the fracture surface 
of each pig, and the sample analysed shall consist 
of an equal quantity of drillings from each pig, well 
mixed and ground before analysis. In case of dis- 
agreement between buyer and seller, an independent 
analyst, to be mutually agreed upon, shall be engaged to 
sample and analyse the iron. In this event one pig shall 
be taken to represent every 2 tons. The cost of this 
sampling and analysis shall borne by the buyer if the 
shipment is proven up to specification, and by the seller | 
if otherwise. In all contracts, in the absence of a definite | 
understanding to the contrary, a variation of 10 per cent. 
in the amount Of silicon, either way, and of 0.02 sulphur, 
above the standard, is allowed. A deficiency of over 10 
per cent. and up to 20 per cent. in the silicon subjects the 
shipment to a penalty of 4 per cent. of the contract price. 
In the absence of specifications, the following numbers, 








known to the trade, shall represent the appended analyses 


for standard grades of foundry pig irons, irrespective of 
en. and subject to allowances and penalty as 
above :— 











ss Sulphur Sulphur 
Grade. Silicon. Pm or pendent’. 
per cent. per cent. per vent, 
Re... 2.75 0.035 0.045 
oo. B ss 2.25 0.045 0.055 
oo 8 es 1.75 0.055 0 065 
@ .. 1.25 0.065 0.075 








Prrsonat.—The British Thomson-Houston Company, 
Limited, announce that they have changed the address of 
their Glasgow office from 141, West George-street to 
91, Wellington-street. The telephone numbers—National 
829, Argyle, and Corporation 4840—remain the same.— 
At the Leicestershire Agricultural Society’s Show, held 
at Melton Mowbray, on June 14 and 15, the silver medal 
given by the Society for the best new agricultural imple- 
ment or invention was awarded to Messrs. Blackstone and 
Co., Limited, of Stamford, for their new patent swath- 
turner and hay-collector.—Messrs. James Hodgkinson 
(Salford), Limited, announce that they have moved into 
larger and more commodious premises, their new address 
being Ford-lane Works, Broad-street, Pendleton.—Sir 
John Wolfe Barry, F.R.S., K.C.B., has been unanimously 
elected to succeed the late Mr. James Mansergh, Past- 
President of the Institution of Civil Engineers, as chair- 
man of the Engineering Standards Committee, which post 
Mr. Mansergh had occupied since the formation of the 
Committee in 1901. 


JAPANESE Imports.—In 1884, 43 per cent. of the goods 
and commodities imported into Japan came from Great 
Britain, while 8 per cent. only came from the. United 
States. In 1904 the corresponding proportions were :— 
From the United Kingdom, 20} ad cent. ; from the 
United States, 15? per cent. The following table shows 
the total imports at quinquennial periods from 1884 to 
1899, and annually from 1900 to 1904 ;— 


Year. American. British. 
Dols. Dols. 

1s8s4 2,163,000 11,087,000 
1889 4,509,000 19,134,000 
1894 5,448,000 20,926,000 
1899 19,031,000 22,329,000 
1900 31,255,000 35,676,000 
1901 21,299,000 25,187,000 
1902 24,229,000 25,081,000 
1903 23,044,000 24,271,000 
1904 28,942,000 37,346,000 


The value of the goods and commodities imported into 
Japan from all sources in 1884 was 25,786,000 dols.; in 
1894, 58,271,000 dols.; and in 1904, 184,938,000 dols, 





Tue German Navy.—An ironclad, officially known at 
present as Q, and a division of torpedo-boats, officially 
known as G 132, G133, G 134, G135, G 136, and G 137, 
have been ordered to be built in the Germania yards at 
Kiel. An ironclad, officially known at present as R, is to 
be built in the Schichau yards at Dantzic, an armour- 
egg cruiser, officially known as D, in the Blohm and 

oss yards at Hamburg, and a small cruiser, officially 
known as P, in the navy yards at Dantzic. The first 
active German squadron for 1905 is composed of the iron- 
clads Vittelsbach, Lahringen, Wettin, Mecklenburg, 
Kaiser Karl der Grosse, Kaiser Wilhelm der Grosse, and 
Kaiser Wilhelm If. The second active squadron for 1905 
will be composed of the ironclads Kaiser Friedrich III., 
Brandenburg Wurth, Weeneas Eleass, dnd Braun- 
schweig. The cruiser squadron will comprise the cruisers 
Fiirst Wows « and Hansa, the small cruiser Thetis, and 
the steamer Titania. The squadron will further com- 
prise certain gunboats stationed now in Eastern Asia— 
viz., the Iltis, the Jaguar, the Tiger, and the Luchs; and 
the large torpedo-boats Taku and 8-go. The river gun- 
boats Tsingtau, Vaterland, and Vorwarts, are also attached 
to the cruiser squadron. 


Lonpon County Councit THAMES STEAMBOAT SERVICE. 
— The inauguration of the steamboat service of the London 
County Council, on Saturday, the 17th inst., by H.R. H. the 
Prince of. Wales, was s ymewhat despoiled of its imposing 
character by inauspicious weather. Rain fell heavily at 
the beginning of the ceremony, and although it cleared 
up, the weather conditions were unsatisfactory ; otherwise 
the pageant was a success. His Royal Highness embarked 
on one of the vessels at the landing stage at Westminster 
Bridge, and proceeded down to Greenwich, the remainder 
of the vessels of the fleet being drawn up in two lines 
between Westminster Bridge and Blackfriars Bridge, 
the boat in which the Prince travelled flying the royal 
standard. The naval volunteers of H M.S. Buzzard, lying 
at Blackfriars Bridge, ‘‘manned ship,” while at the Tower 
a royal salute was fired. The Prince landed at Greenwich, 
and returned in one of the electric tramway cars of the 
Council to Westminster Bridge. Immediately after the 
royal inauguration the steamers commenced their ordinary 
service, and they have been well patronised. There have 
n one or two unfortunate accidents, largely due to inex- 
perience, and therefore transient. In connection with the 
service the London County Council have issued a map of 
the river, and a short descriptive guide for the route 
traversed. This latter publication is of great historical 
interest, and the author is to be congratulated upon the 
careful way in which he has mted the facts connected 
with the various buildings, &c., on the river banks. The 
book, indeed, is of more value than the ordinary guide, 
and yet it is priced at only a penny. 
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THE ROYAI AGRICULTURAL 
SOCIETY’S SHOW, 

Next week will be a critical period in the his- 
tory of the Royal Agricultural Society. Its friends 
and supporters have given, or promised, the sum 
of 63671., in order that the experiment may be tried 
of holding a Show in London for the third time in 
successive years. The two previous Shows were 
disastrous in their financial results, and the 
prospects for the coming week are not bright. 
If the weather should prove favourable, there 
is the chance that a rtion of this fund may 
be saved ; but he pate indeed, be a sanguine 
man who looked forward to a large balance over 
expenses, such as has often been realised in the 
provinces. If the weather should be broken, the 
money in hand will probably be insufficient to 
cover the loss, and the Society will be worse off 
than ever. Whatever happens, it seems certain 
that a new policy will have to be inaugurated after 
next week. The Society cannot go on appealing 
for subscriptions year by year to enable it to carry 
on its functions. It must either put itself on a 
stable basis, or must cease its operations. The 
latter alternative would be a deplorable end to a 
career which, in its earlier part, at any rate, was 
useful and honourable. 

Something, undoubtedly, has already been done 
to bring the Society more in line with modern 
conditions. As we have repeatedly pointed out, 
its constitution was originally entirely aristocratic. 
It had princes, dukes, and earls on its council, 
and it was housed in a west end mansion, far too 
big for its requirements and much too expensive 
for its income. The ordinary member had prac- 
tically no opportunity of influencing its policy, 
which was guided by men, without business 
experience, who had never learned the neces- 
sity of conforming to economic conditions. The 
only hope of salvation seemed to lie in a great 
reduction in the expenses of management, and 
in gaining more substantial help from the mem- 
bers in the shape of increased subscriptions. It 
was also imperative that the old constitution of 
the governing body should be revised, and that 
it should receive a large addition of new and 
democratic blood. The Council itself last year 
became conscious that the necessity for such changes 
had arisen, and at a meeting in October last the 
following resolution was proposed and carried 
unanimously :—‘‘ That steps be immediately taken 
to obtain such alteration in the charter of the 
Society as will enable it to rearrange its system of 
appointing the governing body, with a view to its 
being placed on a representative basis.” As we 
remarked at the time, this was the one bright 
feature in a gloomy outlook, as it showed that there 
was still life left among the members of Council. 
From the latest report of the Council—that pre- 
sented at the sixty-sixth anniversary general meet- 
ing of the governors and members of the Society, 
held at the Society’s house, 13, Hanover-square, 


s00| W., on May 22— we learn that the total number of 


governors and members now on the books of the 
Society is 9276, of which 72 are annual governors, 
96 life governors, 5808 annual members, 3270 life 
members, and 31 honorary members. There is a 
slight decrease from the total number of members 


4! on May 30 of last year, when there were 9477 on 


the register. 

By far the most important part of the report 
before us, however, is that portion of it which refers 
to the charter of the Society, for, following closely 
on the resolution carried in December, 1904, to 
which we have already alluded, steps were taken to 
present a petition to His Majesty the King for the 
granting of such a supplementary charter ‘‘ as would 
enable the Society to obtain such alteration of their 
original charter of March 26, 1840, and give them 





power to rearrange their system of appointing the 
Council with a view to placing it on a more repre- 





sentative basis.” The petition was laid before the 
King in Council on March 20 of this year, and was 
granted. 

The power provided by this supplementary charter 
should give the members some Tittle control over 
the affairs of the Society. Hitherto they have had 
none. Under it the ordinary members of the Coun- 
cil, instead of being elected at general meetings of 
the Society by the votes of those present, may in 
future ‘‘ be elected by divisions of the Society com- 
prising the governors and members resident in elec- 
torial districts.” The Council is empowered by the 
new charter to make, with the sanction of a general 
meeting, by-laws as to (inter alia) ‘‘the number 
and area of such electorial districts, the number of 
members of Council to be returned by every or any 
division, and the qualifications, mode of nomina- 
tion and election,” &c., of ordinary members of 
Council. Each county in England is constituted a 
‘*division ” or electorial district, with the addition 
of three ‘‘ divisions ” for Wales, one ‘‘ division ” for 
Scotland, and one ‘‘division” for Ireland. A 
county or “‘division” comprising less than 300 
governors and members is to return one ‘ordinary 
member of the Council by the votes of thé governors 
and members residing therein. In a ‘‘ div oi 
where there are more than 300 members afti‘'addi- 
tional councillor is to be elected for every addi- 
tional 200 governors and members. The first elec- 
tion of the ordinary members of Council under 
the supplementary charter will take place during 
July next, and the result will be reported at the 
first annual general meeting to be held on August 1 


next. All the newly-elected members will hold : 


oftice until December, 1906. 

We trust agricultural engineers will organise 
themselves in such a way as to get a fair represen- 
tion on the new Council. It must always be re- 
membered that-it is the implement-makers who 
constitute the rear guard that prevents a defeat 
suffered by the Society from becoming a rout. 
They stand between it and ruin, when bad weather 
drives away the intending visitors, In 1903 they 
paid 6775l. for the privilege of exhibiting their 
wares, and out of that sum they received 70l. 
back in the form of prizes. All the other .ex- 
hibitors—that is, those who showed horses, cattle, 
sheep, poultry, and the like—paid together 34001., 
and took away 6240/. in prizes. In other words, 
the exhibitors of stock received 28401. to tempt 
them to come to the Society’s Show, while the 
implement - makers paid 67051. for the privilege 
of being allowed to participate. Of course, it 
is the stock that brings the visitors. Heretical 
as it may sound to an engineer, it is neverthe- 
less true that there are ten people who will go 
to look at a prize bull for every one that will “4 
attracted by a steam-engine. But if the visitors 
do not come in sufficient numbers to defray ex- 
penses, the relative importance of implements and 
stock, from a financial point of view, undergoes 
a complete change. While the Shows yielded a 
large income from gate-money, the engineers who 
exhibited occupied a subordinate position. They 
took advantage of the gathering caused by the show 
of cattle to establish a market for which they paid 
very handsomely. The demeanour of the Society's 
officials gave one the impression that the implement- 
makers were rather tolerated than welcomed. But 
last autumn they were gathered in consultation by 
the Council of the Society, and asked for their aid 
and advice. As is usual in such cases, they were 
more liberal of counsel than of assistance; but 
they went so far as to promise to support the 
coming Show. They will be very much to blame 
if they do not take advantage of the new constitu- 
tion to maintain the position they have thus 
gained, and to obtain a greater share in the 
management of the Society. Such a body is 
the better, no doubt, for having a few orna- 
mental members on its Council; but for the 
majority the only safe guide is the old rule, that 
no man should be allowed to manage the affairs 
of his neighbours until he has demonstrated his 
ability to manage his own. Considerable changes 
may be expected in the Council at the next elec- 
tion, and if the implement-makers obtain a fair 
representation, it will be a good augury for the 
renewed prosperity of the Society. 

This is not the time when we ought to allow it to 
be published to the world that agriculture is a lost 
cause in England. All events point to a great 
opening up in the Far East during the next few 
years, and the first industry to feel it will be that 
which deals with the products of the soil. It 
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is the fate of China to fall under the tutelage 
of Japan, which means that her antipathy to 
change and reform will be largely diminished. 
The obstinacy and procrastination that were more 
than a match for the astutest of Western diplo- 
matists, and only partly gave way to the combined 
force and cunning of the half- Oriental methods 
of the Russian, must needs retire before the 
advance of a neighbour that has beaten the Rus- 
sian, and has the advantage of being able to 
understand the Chinese mind, and to learn the 
secrets of every yamen. No doubt Japan intends 
to capture the Chinese markets for herself in the 
future ; but for the present the task is entirely 
beyond her power, and she will be content to 
preach the doctrine of the open door. With the 
awakening of the millions in China will come a 
demand for better implements of husbandry, 
and we ought to get our share of the trade. If, 
however, our premier agricultural society were 
now obliged to curtail its operations, and to restrict 
itself to publishing a journal and making analyses 
of manures, our American friends would take care 
to make the fact widely known in the East. The 
Chinaman would naturally form a poor opinion of 
our ploughs and-~ threshing-machines when he 
heard that the representative society of English 
agriculture was in a moribund condition. When 
we remember that the agricultural land of this 
country pays many millions a year in the form of 
rent, it is deplorable that the revenue of the Royal 
Agricultural Society should be less than 10,0001. a 
year. It seems as if neither landlord nor tenant 
believed in it. 








TORPEDO OPERATIONS IN THE LATE 
BATTLE. 

In our last issue we commented upon the pro- 
ceedings during the battle of the Sea of Japan, so 
far as they could be understood by the reports then 
received, reserving for a future notice the opera- 
tions of the torpedo craft, which played no unimpor- 
tant part in securing for the Japanese fleet its 
conclusive victory. Since we wrote a brief report 
made by Admiral Togo has been published, and 
though this does not add much to our know- 


ledge of the details of the engagement, it tends to 
confirm, in some respects, certain of the un- 


official accounts previously received. It has been 
generally considered that the torpedo as a 
weapon had been shown to be comparatively use- 
less by the previous operations; for though the 
initial engagements of the war resulted in serious 
damage being effected by the torpedo flotilla, it 
was held that such a chance was never likely 
to occur again, and, moreover, that the damage 
was not of that fatal nature which had been 
generally supposed would result from a fish torpedo 
getting home. In the recent battle, however, the 
conditions were by no means such as would have 
been considered favourable for the light craft. At 
one time the sea was so rough that a Japanese 
naval officer is reported to have said that torpedo 
boats would not have ventured out in peace time, 
and therefore the chances of discharging a torpedo 
with success must have appeared exceedingly small, 
according to ceaneeeiiall ideas. Nevertheless, the 
torpedo did a great part of the final work of sinking 
the Russian ships, and it would appear that some 
of the execution was effected before darkness had 
set in ; how muck is not clear. 

Admiral Togo, in his report, says :—‘‘At twilight 
our destroyer and torpedo flotillas gradually closed 
in upon the enemy from east, north, and south. 
, Assisted by torpedo-boats they (Admirals 
Dewa and Uriu) also sank or disabled the Kniaz 
Souvaroff, the Sissoi Veliky, and the Admiral 
Nakhemoff. The Vladimir Conemati was success- 
fully torpedoed on Saturday night, and the Navarin 
early on Sunday.” 

It is evident that the success of these opera- 
tions was chiefly due to the previous effect of gun 
fire in disabling the secondary armament of the 
Russian ships; but though no competent naval 
tactician, even in the face of this recent experience, 
is at all likely to exalt the torpedo above the gun, 
yet it is improbable that we shall hear again, for 
some time, at any rate, expressions of incredulity 
as to the possibility of torpedo craft taking part in 
an important naval engagement. 

We have always held that the fish torpedo, 
operated from small craft, is a weapon of such 
tremendous possibilities that no maritime power 
could afford to neglect it, We wish now to amend 





that expression, and to describe it as a weapon of 
tremendous probabilities. It has also been held 
by a numerous class of naval officers that it was 
essentially the weapon of a weak power. That 
opinion must also be abandoned now, for no one 
could say that the Japanese fleet was weak com- 
pared to that to which it was opposed. We re- 
member, of course, that the operations took place 
in Japanese waters—an immense advantage for the 
small craft. But we also see that thirteen de- 
stroyers—a class of vessel which may be looked on 
as developed first-class torpedo-boats—were able 
to accompany the Russian fleet on its voyage half 
round the world ; and the Russian destroyers are 
considerably smaller than those of some other 
countries, as they do not reach a length of 200 ft. 

Two destroyers played a most important part in 
the subsequent operations. After Admiral Rojdest- 
vensky had to leave his ship he took refuge ulti- 
mately in the Biedovy, a Russian-built destroyer, 
and would probably have escaped on her had it not 
been for the fact that she was overtaken by a Japa- 
nese vessel of the same class—the Sazanami, built in 
England by Yarrow and Co. It is worthy of note that 
all the destroyers that the Japanese have purchased 
abroad have been built on the Thames, by the two 
pioneer firms in the construction of torpedo craft 
—Thornycroft, at Chiswick, and Yarrow, of Poplar. 
In addition to the sixteen vessels made in this 
country, the Japanese have a few destroyers that 
they have constructed at home, and some of these 
did excellent service during the recent battle. 

The fact has an important bearing on our own 
policy, which should receive attention. The Japa- 
nese boats are all of a class which our Admiralty 
authorities have condemned as being too lightly 
constructed for the purposes of warfare. We have 
on previous occasions referred to this matter. The 
demand for heavier built destroyers arose out of 
the scare caused by the loss of the Cobra, and by 
defects which were developed by vessels of the 
same class steaming in rough water. Actual war 
experience extending over many months, and cul- 
minating in a set battle, has now proved that 
destroyers of a type considered by our own autho- 
rities to be too weak, will most effectually carry 
out the operations they are designed to perform. 
It is to be hoped, with this proof of efticiency 
before them, the Admiralty will reconsider their 
decision to go to larger sizes with destroyers, in 
order to obtain the combination of speed and 
strength of hull structure considered necessary. 
We have already several vessels of the River class. 
After the operations in the Far East they can hardly 
be doubted to be inferior as fighting instruments to 
the Japanese boats, which are identical with our 
own earlier vessels in all important aspects. 

The River class will steam 254 to 26 knots with 
a load of 125 tons; the Japanese boats built by 
Thornycroft and Yarrow will steam 29 knots with 
100-ton load ; but both craft have the same range 
of action in spite of the bigger load carried by the 
River class. One of the latter would chase a 
Japanese boat in vain, whilst the Japanese vessel 
could choose her position and time of attack, and 
if she had any superiority of range of gun-fire, she 
might sink her slower enemy without risk to her- 
self. Acting in their original capacity as torpedo- 
boat destroyers, the River class; cannot be con- 
sidered a success, for the first-class torpedo-boats 
of the present day are so improved in speed that 
there would be a good chance for them to escape ; 
indeed, the Japanese possess several torpedo-boats 
that are considerably faster than the River class 
destroyers. It is worthy of note that no foreign 
governments are following our retrograde example 
in regard to the speed of destroyers. 

In order to make up for the loss in speed, the 
Admiralty propose to construct still larger vessels. 
The rate of steaming aimed at will be 33 knots, 
which is satisfactory as speed, but will have to be 
paid for at a very heavy price, in order to keep up 
the scantling which appears to be considered neces- 
sary. Such vessels could hardly be less than 260 ft. 
to 270 ft. long; they would probably need 14,000 
to 16,000 horse-power, and the cost per vessel would 
be doubtless about three times as much as was 
paid by the Japanese for the craft that did such 
admirable service in the battle of the Sea of Japan. 

The tendency of war vessels is always to increase 
in size and costliness. We see that in battleships, 
in cruisers, in gunboats, and especially in torpedo 
craft. Putting aside the old 60-ft. second-class 
boats, which were restricted in size to allow of them 
being carried by big ships, we commenced with 





about 90 ft. for a first class boat. This has now 
become, by gradual increment, 150 ft. Beyond 
this we have the destroyer of 220 ft. or more, but 
before long we may look for a 300-ft. destroyer, 
unless the demands made upon these vessels are 
checked. Craft of these dimensions are too big and 
too costly for torpedo operations, and are unneces- 
sarily big for destroyer work proper, if reasonable 
scantling be used. The great virtue of the torpedo 
flotilla rests in numbers, combined with the smail 
target afforded by each unit. A certain size is 
necessary to make the vessel seaworthy. Experi. 
ence of the present war shows that the destroyer 
of about 220 ft. long meets these requirements, and 
to go beyond them is to waste money and throw 
away chances. 








AMERICAN TARIFF AND THE STEEL 
RAIL POOL. 

ConseQquent upon the revival of the tariff ques- 
tion, following the decision of the United States 
Government to purchase its Panama Canal supplies 
in the markets of the world, the American Steel 
Pool has been dissolved. This step has probably 
been expedited by the report that the Government 
is to undertake an investigation of the constitution 
and methods of the Pool. Inasmuch as the Panama 
Canal is to be American in ownership, constructed 
by American engineers, and according to American 
ideas, there is certainly a sentimental propriety in 
giving preference to tools and materials of American 
production. But the President encounters the same 
difficulty of price which private persons have long 
encountered. In addition to the ships running 
between New York and Colon, and owned by the 
Panama Railroad Company, two others are abso- 
lutely necessary to carry the food supplies and 
material needed in the work of construction. It 
was found that the vessels required could not be 
bought in the United States at what was con- 
sidered a reasonable price, and that while two 
6000-ton steamers could be obtained in Europe for 
750,000 dols., it would cost 1,400,000 dols. to build 
such ships in America. Moreover, the European 
vessels could be bought at once, whereas it would 
take a year and a half to construct American ships. 
It was therefore decided to buy the ships in 
Europe, or wherever else they could be bought 
most cheaply and secured most quickly. Further- 
more, the Commission decided to reserve to itself 
the right to buy the material needed for canal con- 
struction in the world’s markets. Mr. Secretary 
Taft, in discussing the action of the executive com- 
mittee, said that he was obliged to approve it, 
because every opportunity had been afforded to 
Congress to give a contrary direction ; and, in the 
absence of any, he felt that under the terms of the 
Canal Act the Commission was bound to construct 
the waterway at the lowest possible cost. 

The curious situation arising out of this action 
has reminded the American people of the abnor- 
mality brought about by the tariff, and as a con- 
sequence the question of some modification of the 
rates of import duty has again become prominent. 
Nothing drastic in the way of modification need be 
expected. A considerable percentage of the mem- 
bers of Congress would not lop off even the excre- 
sences which are generally allowed to exist. But, 
on the whole, it is felt that there is room for some 
such modification as will remove the more glaring 
abuses of the tariff, and, at the same time, cause a 
minimum of disturbance to the trade of the country 
—some disturbance being unavoidable owing to 
uncertainty as to Congressional action, which pre- 
vents manufacturers and others from making large 
commitments in advance. The position is interest- 
ing. On the one hand, Mr. Shaw, Secretary of the 
Treasury, with the full approval of the President, 
is proclaiming the definite abandonment of the 
reciprocity policy, which has been a part of the 
Republican creed ever since Mr. Blaine forced its 
recognition in the McKinley Tariff Law, and to 
which, in its broadest application, Mr. McKinley 
declared his adhesion in his speech at Buffalo on 
the eve of his assassination. On the other hand, 
Mr. Taft, Secretary of War, also with the full 
approval of the President, is proclaiming to the 
world, by the policy that he has adopted with 
reference to the purchase of ships, machinery, and 
supplies for use in the construction of the Panama 
Canal, that the protective policy, as exemplified 
by the. prohibition of the purchase of foreign-built 
ships by citizens of the United States, is a practical 
failure, 
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On the top of these official utterances, the 
statements of receipts and expenditure issued 
every day from the Treasury Department are a 
constant reminder that the present revenue laws 
of the Government are inadequate to the mainten- 
ance of the present scale of ee: and 
that, irrespective of Secretary Shaw’s desire for 
a tariff law that will substitute retaliation for reci- 
procity, and of Secretary Taft’s desire for a scale 
of duties that will compel American manufac- 
turers to sell in the domestic market as cheaply 
as they sell abroad, there must be soon a general 
overhauling of the revenue laws, if the administra- 
tion is to avoid the necessity of selling bonds to 
secure funds to meet the ordinary expenses of the 
Government. The Taft policy of buying goods 
where they can be bought for the least money, and 
of compelling American manufacturers, if they want 
to sell their wares, to come down to the prices pre- 
vailing outside of the tariff wall, is a direct blow at 
the corner-stone of Protection. It will be difticult 
for the President to contend that the United States 
Government should have the advantage of buying 
in a free-trade market at. prices at which American 
manufacturers dump their surplus, and that all 
private consumers in the United States should be 
compelled to pay these prices, plus as much more as 
the manufacturers are able to add as a result of the 
restriction of foreign competition by the protective 
tariff. Therefore, unless the President is to take 
the stand that it is proper for the Government to 
impose burdens upon its citizens which it escapes 
when it is itself a purchaser, he must advocate such 
a revision of the tariff as will enable consumers in 
the United ‘States to purchase at prices much 
nearer those prevailing outside of the tariff wall 
than is possible under present conditions. 

The dissolution of the Steel Rail Pool, as we 
have already stated, is a direct outcome of this 
curious situation created by the Panania Canal 
contract. The possibility of an investigation into 
the operations of the Pool may have expedited the 
business, but it may be taken as certain that the 
step was only decided upon under strong pressure ; 
and that as soon as the danger blows over the agree- 
ment will be renewed, tacitly or openly. When the 
chairman of the United States Steel Corporation 
was asked a question about the Pool, he replied, 
‘First, you will have to prove that there was a 
pool.” It does not matter whether it is called a 
‘‘pool” or something else, but nobody has to prove 
that there has been a combination amcng the 
makers of steel rails in the United States to keep 
the domestic price at 28 dols. a ton, through all the 
fluctuations in the cost of pig iron and its other 
products in the last ten years or so. Recorded 
figures show that when pig iron went up under a 
pressing demand to 20 dols. a ton and more, this 
price for rails was maintained and was profitable ; 
and when demand fell off, and pig iron dropped 
below 10 dols. a ton, steel rails were still uniformly 
sold at home at 28 dols. It makes little difference 
to a big concern which owns the ore in the ground, 
the means of transportation, the iron furnaces and 
the steel mills, what the market-price of pig iron 
is, but it makes a difference to independent rail- 
makers. Nearly all the steel rails made in America, 
as the New York Journal of Commerce reminds us, 
are turned out by six concerns, two of which are 
constituents of the United States Steel Corporation, 
the latter controlling the larger part of the output. 
Another indisputable thing that is well known is, 
that while this price has been firmly maintained in 
the United States, rails have been sold by these 
same concerns, or some of them, delivered in 
foreign countries at from 19 dols. to 22.50 dols. a 
ton. It can hardly be pretended that the mainten- 
ance of a uniform and inflexible price at home, 
through all the fluctuations in demand and in cost 
of materials, is the result of free competition. It 
18 Not necessary to prove anything, but the secret 
is wide open that there was an agreement between 
the six “*Pool” concerns, under which, with this 
fixed price, there was an allotment of the tonnage 
to be supplied in filling orders for the home market. 

Some of the members of the Pool have long been 
dissatisfied with their allotments, and the rigid 
conditions imposed upon their business. The rail- 
ways have chafed under the necessity of paying the 
fixe! price of 28 dols. for rails, regardless of the cost 
of 1.nufacture and the state of the market; and 
Seei¢ them supplied to foreigners, including their 
rivals across the Canadian border, at much lower 
figures. The rates for transporting steel products 
have also been affected by the manufacturing ‘‘com- 


bines,” and their rigid requirements and exactions. 
The attitude of the Government may also have had 
something to do with the discretion wherewith the 
steel-makers have prepared themselves to’ testify 
that there is no ‘‘ pool.” Perhaps they are getting 
ready to declare that there never has been such a 
thing in existence, but they can scarcely wipe out 
the past price that has been indelible so long. The 
disclosure that the Government might be charged 
this domestic price under the pooling arrangements 
for double-tracking the Panama Railroad and laying 
other tracks on the Isthmus, while rails went to 
South Africa at a much lower cost, and hints of an 
inquiry about this combination in restraint of com- 
merce among the several States, may also have had 
something to do with the abandonment of the Pool. 
The various companies will now presumably be at 
liberty to furnish rails at a lower price to the 
domestic corporation known as the Panama Railway 
Company, of which the United States Government 
has become the sole shareholder. It may mean 
also that the Lackawanna Company, or any other 
malcontent, need not limit its output to the allotted 
tonnage; but does it mean that the price to 
American railways will come down, or that there 
will be any real competition in supplying them with 
rails? With production concentrated in the control 
of such a small number of powerful concerns, it will 
not be a difficult matter to keep competition under 
pretty strict restraint in the domestic market. Each 
concern will have a good deal at stake, and may be 
fearful of ‘‘ destructive competition ’—destructive, 
that is, of the huge profits made possible by the 
lofty wall that keeps foreign competition out. 

The tariff talk is probably responsible in part for 
the lull which has recently shown itself in the 
American iron and steel trades, though the chief 
influence is, no doubt, the pace at which the trades 
were going. Down to four or five weeks ago un- 
restrained buoyancy prevailed, and orders were 
so numerous that mills and furnaces could not 
execute them. Now buying has almost entirely 
ceased. Instead of orders coming in a perfect 
avalanche, as had been the case ever since last 
October, intending purchasers are not evincing 
apparently the least anxiety to buy, but rather 
manifest a strong inclination to hold off—to defer 
the placing of further orders until the outlook shall 
become more clearly defined. The most striking 
feature is that this state of things is noted not in 
any one branch or department of the iron and steel 
trades, but in practically all departments. Apart 
from the tariff agitation, it is beyond a doubt that 
the revival had been overdone. 








ELECTROMAGNETIC WAVES. 

On Thursday, June 8, at the Royal Institution, 
Professor Fleming, F.R.S., delivered the last of 
his series of lectures on ‘‘ Electromagnetic Waves.” 
In this lecture he dealt with the properties of the 
medium through which such waves are transmitted. 
This medium, he stated, must have two properties. 
In the first place, it must have some quality cor- 
responding to an elastic resistance to displacement. 
In the case of waves on a water surface, gravity 
usually provided the necessary quality, though in 
the case of microscopic ripples it was the surface 
tension. In the case of waves transmitted through 
solids, the resistance to distortion provided the 
necessary property. In the second place, the medium 
must have something corresponding to inertia, so 
that when once set in motion this motion would tend 
to persist. The two necessary qualities might there- 
fore be stated to be a power to resist something 
and a tendency to persist in doing something. It 
was necessary to inquire which of the properties of 
an electromagnetic inedium corresponded to each of 
these two requirements. He had shown in his 

revious lectures that the medium could be strained 

y an electric force. It resisted this strain, which 
disappeared when the force acting was removed. 
The dielectric constant was a measure of this 
resistance to strain, and might be defined as the 
ratio of the electric strain to the electric force 
or stress producing it. If overstrained, the medium 
gave way just as a spring might be ruptured by 
overloading it. The quality of the medium cor- 
responding to inertia was, on the other hand, the 
magnetic permeability. The dielectric constant, 
therefore, had the same function in the transmis- 
sion of electric waves as the compressibility of a gas 
had to the transmission of sound waves through it, 
whilst the magnetic permeability took the place of 
the density of the gas. He gave a list of the dielec- 








tric constants and magnetic permeabilities of dif- 
ferent bodies, which is reproduced in Table I. 
Taste I. 
Dielectric Magnetic 
Constant. Permeability. 
1 1 


Ae... on ode PS 

High vacua... 0.9994 1 
Liquid oxygen... * 1.491 1.004 
Paraffin wax " red 2 to23 1 
Sulphur _... sa oi 2.2,, 4 1 
Ebonite.... ak iat a 1 
Glass... “ 7 Ra 5... Mm 1 


The measurement of the dielectric constant was 
made, the speaker said, by determining the charge 
taken by a condenser with different media separating 
the two plates. Thus, when liquid air was substi- 
tuted for air at ordinary temperatures, as the dielec- 
tric medium, the capacity of a given condenser 
was increased in the ratio of about 1 to 1.49. No 
dielectric save liquid oxygen had a permeability 
perceptibly different from unity. Many metals, of 
course, had high permeabilities ; but as these were 
not non-conductors, they could not be used as 
dieiectrics. 

In the case of sound waves ina gas the velocity 
with which the wave was transmitted depended upon 
the density and compressibility of the gas, being 
given by the formula : 
compressibility x density 

At ordinary temperatures all gases had much the 
same compressibility, so that the speed of sound in 
them varied inversely as the square roots of their 
densities. Oxygen being sixteen times as heavy as 
hydrogen, the speed of sound in the latter was four 
times as great. 

A formula similar in every respect connected the 
velocity of propagation of an electro-magnetic wave 
with the dielectric constant and magnetic permea- 
bility of the medium—viz. :— 

1 
v= ‘ 
./dielectric constant x: permeability 


Velocity = 


This result was due to James Clerk Maxwell, 
who, in 1864, set himself to determine the neces- 
sary properties of a medium having the qualities 
shown to be necessary by Faraday’s experiments. 


Thus was introduced a new method of looking , 


at electricity. Up till then physicists in their 
reasonings on electricity had considered that the 
attraction between an electric body and another 
was an action at a distance independent of the 
properties of the intervening medium. Faraday had 
shown that this view was inadequate, and that the 
medium had the power of transmitting electric 
strain, magnetic flux, and the corresponding forces, 
and that it had a dielectric constant and a mag- 
netic permeability. Maxwell, in his researches, 
found that a wave motion in this medium was 
egeen. and that the velocity of propagation could 

expressed by a similar formula to that giving 
the velocity of sound in air, the compressibility 
being replaced by the dielectric constant, and the 
density by the magnetic permeability. It fol- 
lowed that the transmission of an electric strain 
was not instantaneous, but required time. It 
was an easy matter to determine relative values 
of the dielectric constant and of the magnetic per- 
meability ; but in order to get an intelligible value 
for the velocity of propagation, it was necessary to 
determine the quantities’ involved in absolute 
measure, and this was a much more difficuit matter. 

If a couple of pith balls or bullets were each 
charged with a —— of electricity, they would 
repel each other. On the other hand, Rowland had 
shown that a charged body moving at a high speed 
was equivalent to a current of electricity. Two 
parallel currents moving in the same direction 
attracted each other. Hence, if the charged pith 
balls or bullets were set in motion sufficiently 
rapidly, they would attract instead of repelling 
each other. It could be shown that the speed at 
which the attraction exactly balanced the repulsion 
was given by 

1 
./dielectric constant x permeability, 
or the quantity sought. 

It was impracticable to determine this velocity 
in the manner suggested, and other methods had to 
be employed. These depended on the fact that, 
with certain forms of condenser, it was possible to 
calculate the capacity in absolute electrostatic units. 
This capacity could also be measured in electro- 
magnetic units by discharging the condenser through 
a galvanometer, and thus could be determined the 
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ratio of the two systems of units. It could also be 
shown that this was the velocity sought. As soon 

_as this experiment was made with any approach to 
accuracy it was found that the velocity obtained was 
that of light, as shown by the following figures, 
obtained by different observers. 








bi nd of ones P 
Electro- felocity o 
Observers. magnetic Observers. Light. 
Waves. 

km. per sec. km. per sec. 
Ayrton and Perry 298,000 Fizeau 316,000 
Kelvin and Shida 299,000 Cornu - .. 800,400 
J.J. Thomson .. 296,000 Young and Forbes 300,400 
Hunstedt .. 300 000 Foucault .. .| 298,000 
Fison 296,000 Michelsen .. 299,850 
Kelvin 300,000 Newcombe 290,860 
Pellat 300,000 


The coincidence could not be accidental, and it 
followed that the same medium was concerned in 
both, and that light was an _ electromagnetic 

henomenon. This latter hypothesis was advanced 

y Maxwell in 1864, in his paper on ‘‘ A Dynamical 
Theory of the Electromagnetic Field,” a paper 
which, by a distinguished Cambridge physicist, 
had been described as one of the greatest produc- 
tions of the human mind. 

Light moved more slowly in solid bodies than in 
air, the index of refraction being the inverse of the 
ratios of the velocities. It was owing to this fact 
that light was refracted in passing from air into a 
denser medium, and vice versd. Hence, if an electro- 
magnetic wave was the same kind of phenomenon, 
it should also undergo refraction in similar con- 
ditions. That this was so Professor Fleming 
showed by refracting, by means of a paraffin prism, 
the waves‘emitted from a small oscillator ; and he 
further showed that by means of a right-angled 
prism of paraftin it was possible to get ‘‘ total 
reflection.” He stated, further, that by means of 
paraffin lenses it was possible to bring the rays to 
a focus; and, in fact, that every experiment in re- 
fraction possible with light could be accurately 
reproduced with the electromagnetic waves. The 
magnetic permeability of almost all transparent 
materials being unity, the velocity of the wave in 
any medium will, from the formula for v, vary 
inversely as the square root of the dielectric con- 
stant, or, in other words, the square of the refrac- 
tive index should be equal to the dielectric constant. 

When Maxwell first arrived at this result ma- 
terials were not available to properly test this. 
Even the refractive indices were not accurately 
known. Hence, in comparing the published results 
of experiments, he found the required agreement 
was only fair, and not really good. More exact 
determinations of the quantities involved had siuce 
been made, those for liquid oxygen having a special 
interest. This body was unique in its way, since 
it was transparent, a non-conductor, and had a 
magnetic permeability and a dielectric constant, 
both greater than unity. It was thus found that 
with certain substances, including liquid oxygen, 
paraffin, benzine, and turpentine, the agreement 
was very good; but with some other substances 
there were great discrepancies. 

In making the comparison, it had to be borne in 
mind that the refractive index varied with the 
wave-length, and that the comparison should be 
made between the dielectric constant and the square 
of the refractive index for very long waves. The 
latter could be caleulated by Cauchy’s formula. 
According to this, the refractive index in the case 
of liquid oxygen was 1.281 for waves of infinite wave- 
length. The magnetic permeability was 1.004, and 
the dielectric constant was 1.478. The product of 
these was 1.480, and the square of the refractive 
index 1.43, which, it could be seen, very fairly 
confirmed Maxwell’s law. In other cases, how- 
ever, there was no such agreement ; as shown by 
the figures below, where k represents the dielectric 
constant, and » the refractive index. 


k at k& at 2 
15 deg. Cent. —185 deg. Cent. edi 








80 


Water a 24 1.779 
Formic acid 62 2.4 

Glycerine .. ee 56 3.2 

Ethylic alcohol .. 25 3.1 1.8 
Amy] alcohol 16 2.14 1.95 
Castor oil .. 4.78 2.14 2.15 
Olive oil 3.16 2.18 2.13 


Professor Fleming continuing, said that some years 
ago, in conjunction with Sir James Dewar, he had 


measured k for these substances when at the tem- 








perature of liquid air, and found that the agree- 
ment with Maxwell’s law was much better at this 
low temperature than it was at ordinary tempera- 
tures. us, with water k was 80 at 15 deg. Cent., 
but at — 185 deg. Cent. it was 2.4, which, it would 
be seen, was much closer to the square of the 
refractive index.. The condenser used in these 
experiments was that represented below. It con- 
sisted of two concentric cones, the space between 
which was filled with the dielectric under examina- 
tion. 

It should be noted that all the substances which 
showed this great abnormality contained certain 
chemical groups, the most important being hy- 
droxyl, but NO, NH,, and CH,, when present in a 
compound, also caused a discrepancy between k 
and the square of the refractive index. It was, 
however, not fair to compare the _ refractive 
index obtained with ordinary light, in which 
the alternations were some billions a second, with 
the value of k deduced with a periodicity of a 
few hundreds a second. With red light, for 
example, the vibrations numbered: about 400 
billions per second, and with blue light as many 
as 600 billions. The refractive index varied with 
the frequency, and hence the two tests should 
be made with identical frequencies. It had recently 
been shown that in the case of ice the index, which 
was about 1.33 with ordinary light, became 8.9 
when the frequency was reduced to 100 millions per 





second. The square of this is 79.1, or about the 
same as the dielectric constant of water at ordinary 
temperatures. 

The question remained as to what was the precise 
nature of the strain in the dielectric and of the 
magnetic flux. On this it was only possible to 
speculate. As the only things which we could 
clearly visualize were position and motion, it was 
natural to try and imagine a mechanism which 
would act in the way required. In this matter, 
however, it was impossible to reach finality. Each 
theory should be regarded rather as a lamp which, 
till exhausted, could light us over part of the road. 
Any hypothesis which co-ordinated facts was useful, 
and must, in a certain sense, be true. At present 
the ether was regarded as an infinitely fine-grained 
medium possessing inertia. The aim of physicists 
was to reduce the phenomena to questions 
of inertia and motion. To this end several 
speculations had been made as to the structure of 
matter. Lord Kelvin had introduced his vortices, 
and from these had been developed the notion of 
the electron which was held to be a strained centre 
in the ether. From this centre lines of strain 
radiated to infinity, these strains locking each other 
at the centre. This centre could be displaced in 
the ether without involving the displacement of 
the latter, just as a twist in an endless rope could 
occupy any portion of the rope. These lines of 
strain extending to infinity show that in a sense 
every atom, as Faraday said, extended to infinity. 
The inertia of the electron was the inertia of the 
ether, and as the atoms were built up of these 
electrons, the conservation of matter was reduced 
to a special case of the conservation of energy 
—that is, of the energy of the lines of strain. 
The only kind of inertia was ultimately that of 
the ether itself. The theory had been mainly 
developed by Professor Larmor and Professor J. J. 
Thomson, of Cambridge, and at the Cavendish 
Laboratory concrete evidence as to the existence 
of these electrons had been obtained. The atom 
was thus no longer the ultimate unit, but consisted 
of electrons in motion, each of which in comparison 
to the size of the atom bore the relation of a ‘full 
stop ” to the dome of St. Paul's. The stability of 
the atom was that of a star cluster. The atom 
could, moreover, lose an electron, in which case it 








became electrified. The process of electrification 
by friction thus involved the destruction of an 
atom. 

When an electron entered into rapid motion its 
lines of strain lagged behind ; and if the motion was 
fast enough, they crowded up into the equatorial 
plane ; whilst if the electron was in sufficiently rapid 
vibration, the lines of strain might be flung into 
loops, which would then be detached and move off 
through the ether. All this theory must not be 
taken as being what actually occurred, and it would 
certainly be discarded in years tocome. It micht 
be that in developing it, one was not doing more 
than simply transferring the difficulties ; but the 
great fact remained that. by its aid we were able 
to produce, detect, and examine electro-magnetic 
waves, one practical application of which was the 
operation of wireless telegraphy, and further 
practical applications would undoubtedly be made 
in years to come. 








THE WORKING OF THE BOILER 
EXPLOSIONS ACTS. 

THE annual report for the year ending June 30, 
1904, on the working of the Boiler Explosions Acts, 
1882 and 1890, has at length been issued by the 
Board of Trade. During the term covered by the 
report, 42 preliminary and 18 formal investigations 
were held under the provisions of the Acts. The 
60 explosions thus dealt with caused the death of 
19 persons, and injury to 45 others. This repre- 
sents a total of 64 persons killed or injured during 
the year, and, with one exception—1892-93—is the 
lowest total of any year since the passing of the Act 
of 1882. On analysis it appears that 18 boilers, c., 
were under marine or boiler insurance companies, 
5 under Lloyd’s Survey, 1 under Lloyd’s and a 
boiler insurance company, one under the Board of 
Trade (passenger certificate), one under the Board 
of Trade and the British Corporation, and one 
under Lloyd’s underwriters. 

The report states that in thirteen out of the 
eighteen cases in which formal investigations were 
held, blame was attached to the owner of the 
boiler or his employé, and that in two cases the 
persons who advised the owner, as regards the 
efficiency of the boiler, were blamed. In no case 
was any blame attached to any public association 
or company who undertake the inspection of 
boilers. 

As in past years, neglect is the primary cause of 
explosions, the majority of cases being attributable 
to this cause. It is, however, difficult in many 
cases to distinguish between the neglect of the 
owner and that of others. In eight cases the ex- 
plosions were due to ignorance on the part of the 
attendant. 

Appendices B, C, and D, added to the report by 
Mr. R. Ellis Cunliffe, the Solicitor to the Board of 
Trade, give other information of an interesting 
character. 

Appendix B describes the 60 explosions as having 
arisen from the following boilers or vessels :— 

9 vertical boilers. 

8 horizontal multitubular. 

8 locomotive. 

4 cylindrical Cornish, Lancashire, &c. 

2 water-tube. 

8 miscellaneous. 

21 steam-pipes, stop-valve chests, &c. 

The causes of the 60 explosions were as follows :— 

22 deterioration or corrosion. 

15 defective workmanship, material, or construction. 

9 defective design, or undue working pressure. 

8 ignorance or neglect of attendants. 

3 excessive pressure, defective safety-valves, or mount- 

ings. 

3 miscellaneous. 

Appendix C, on the next page, gives the total 
number of explosions dealt with since the passing 
of the Acts, the lives lost, and persons injured. _ 

Appendix D states that eighteen formal investi- 
gations were held into the circumstances attending 
boiler explosions which occurred during the year 
ending June 30, 1904. These investigations related 
to the explosion of 

4 vertical boilers, 

3 locomotive boilers, 

2 Lancashire boilers, 

2 portable locomotive boilers, 

1 Cornish boiler, 

1 water-tube boiler, . 

1 Elephant boiler (combined vertical and horizonta!), 

1 Galloway boiler, 

1 kier, 

1 steam-press, 

1 steam-pipe. 
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Boiler Explosions and Personal Injuries from 1882 to 1904. 











ke Number of | Number of ae 
Year. | Explosions. | Lives Lost. Injured. 

1882-3 Se 45 35 33 
1883-4 el gh int 41 18 62 
1884-5 ™ oak 43 40 62 
1885-6 = aa 57 33 79 
1886-7 ‘ a 37 24 44 
1887-8 es ame 61 3L 52 
1888-9 > oe 67 33 79 
1889-90 ; : 77 21 7 
1890-1 Pe “ 72 32 61 
1891-2 =o : 88 23 82 
1892-3 ee ‘ 72 20 37 
1893-4 we 104 24 54 
1894-5 e . 1l4 43 85 
1895-6 om 79 ° 25 48 
1896 7 eS “a 80 27 75 
1897-8 tA me 84 37 46 
1898-9 ne on 63 36 67 
1899-1900 - ° 49 24 65 
1900-1 os se 72 33 60 
1901-2 - ° 68 30 55 
1902-3 os G 69 22 67 
1903-4 oe ve 60 | 19 | 45 

Totals .. ae 1517 630 1334 
Average of 22 years 68.9 28.6 60.6 


The explosions resulted in the death of 11 persons 
and injuries to 26 others. 

The causes of these explosions have, it is added, 
been clearly ascertained, and in no case has the 
explosion been attributable to unavoidable accident. 

The report gives brief particulars of each case 
concerning which a formal investigation was held 
during the year. The Commission arrived at the 
following conclusions :— 

Seven explosions were due to neglect of owners. 

One explosion was due to neglect of a managing partner 
in a firm of owners. 

One explosion was due to neglect of one of two owners 
and servants. 

One explosion was due to neglect of owner and others. 

Two explosions were due to neglect of servants for 
which owners were responsible. 

One explosion was due to neglect by engine-driver. 

One explosion was due to neglect of a firm of engineers. 

One explosion was due to a neglect of a boiler-feeder. 

One explosion was due to — of an engineman. 

In two cases no one was to blame. 

The following amounts were ordered to be paid 
towards the costs and expenses of the investigations : 

Owner was ordered to pay 10/. in one case. 

Owner was ordered to pay 15J. 4s. 2d. in one case. 

Owners were ordered to pay 25/. in one case. 

One of two owners was ordered to pay 25/. in one case. 

Owners were ordered to pay 30/. in one case. 

Owner was ordered to pay 40/. in one case. 

Managing partner was ordered to pay 45/. in one case. 

Owners were ordered to pay 50/. in one case. 

Owner was ordered to pay 60/. in one case. 

Owners were ordered to pay 70/. in one case. 

A manager was ordered to pay 5/. in one case and 10/. 
in another. 

A mechanical engineer was ordered to pay 10/. in one 
case. 

A previous owner was ordered to pay 30/. 103. 10d. in 
one case, 

An engineer to owners was ordered to pay 5/. in one 


case. 

A foreman boilermaker was ordered to pay 7/. 12s. in 
one case. 

A cartwright was ordered to pay 22/. 163. in one case. 

A firm of engineers were ordered to pay 80/. in one 
case. 

The gross total of these levies amounted to 541/. 3s. 

A consideration of the report leads us to the 
conclusion that the Acts are exerting a very 
beneficial influence ; and there is every hope that, 
with their aid, coupled with the clause in the 
Factory Act, 1901, referring to the enforcement of 
inspection of the boilers in certain trades, explo- 
sions may, ere long, be practically at an end, with 
the exception of those } to neglect and gross 
ignorance, or those arising from agricultural boilers 
or others not embraced by the Factory Act. It 
seems to us most important that boilers in use for 
agricultural purposes should be brought under some 
system of efficient inspection. Seven explosions 
from such boilers occurred during the year, while 
others have been recorded since then, and loss of 
life and personal injury has resulted. There appears 
to be no reason whatever why farm boilers should 
be isolated from legislation, especially when it is re- 
membered that the attendance in such cases is very 
frequently of by no means a high order. 





TRADE OF JAPAN IN 1904. 

Tue present conditions and future prospects of 
the trade of Japan have a special interest to mer- 
chants and manufacturers in all parts of the world, 
for there can be no doubt that events are now hap- 
peuing which will have a mighty influence. _ It is 


| still too early to say much about the results of the 
| war between Japan and Russia; but in order to 
understand these aright, we should study carefully 
the course of events. The Report on the trade of 
Japan for the year 1904, which was prepared by 
Mr. Barclay, Secretary of Legation at Tokio, and 
which was recently issued by the Foreign Office, has, 
therefore, peculiar value. Owing to careful prepa- 
rations, great skill, and bravery, the Japanese have 
been uniformly successful in their operations both 
on land and sea, and the latest exploits of the 
navy mark events in the history of naval war- 
fare which are likely to revolutionise many of our 
ideas and to change the practice of nations. 
Since the war broke out Japan has had almost 
uninterrupted command of the neighbouring seas, 
so that her foreign trade has not suffered 
serious inconvenience from the enemy’s cruisers, 
and she has thus been able to extend that 
trade, which, thanks to the long period of cautious 
trading which followed the economic crisis of 
1899-1900, was in a thoroughly healthy condi- 
tion when the war broke out. Nature, more- 
over, has come to her assistance with very 
abundant crops ; the yield of rice and silk, indeed, 
being higher than ever. It is worthy of notice 
that, notwithstanding the progress which the 
Japanese have made in Western industries, they 
have not neglected the oldest industry of all— 
namely, agriculture ; and the main elements of 
the people’s food have increased in a ratio very 
nearly equal to the increase of population. Taking 
the production of rice, for instance, we find that 
ten years ago it averaged about 200,000,000 bushels 
per annum, whereas last year it amounted to 
264,000,000 bushels. 

Owing to these circumstances Japan has borne 
the strain of the first twelve months’ war with re- 
markable ease. Indeed, so far the heavy drafts 
made on the country’s capital by loans and in- 
creased taxation, the war’s high toll on the labour 
market, and the general dislocation of the native 
shipping occasioned by the army’s transport re- 
quirements, do not seem, generally meme oh to 
have impaired her commercial and industrial 
activity. Her foreign trade has reached a level, 
not only in imports, but also in exports, consider- 
ably higher than that of any previous year. Un- 
doubtedly particular industries have suffered, 
notably the silk manufactures for the home market, 
and the smaller manufacturers and traders have 
many of them felt the pinch of restricted credit ; 
but the year has passed without any failures of im- 
portance. On the other hand, many industries, 
particularly farming and silk manufactures for the 
foreign market, as well as those industries which 
have helped to supply the war’s requirements, have 
enjoyed a period oF great prosperity. It has been 
the policy of the Government to purchase as much 
as possible in Japan—it has been asserted that 
70 per cent. of the war expenditure has been spent 
at home—and there are many examples of strug- 
gling industries which have been built up into 
successful concerns by the large demands on their 
capacity. Price has not been so much of a con- 
sideration as in ordinary times, and the manufac- 
turers have thus been enabled to strengthen their 
position and to increase both their experience and 
production, so that we are likely to see Japan 
emerge from the war with her efficiency in certain 
branches of industry greatly improved. 

We need not enter into details of banking and 
specie movements, but the following table, compiled 
from the Finance Department’s returns, shows 
that, as compared with 1903, the increase in the 
total volume of Japan’s foreign trade, as recorded in 
the customs, has amounted during the past year to 
8,566,1591., or nearly 14 per cent. Imports have 
increased in value by over 5,500,000/., or 17 per 
cent., and exports by over 3,000,000/., or 10 per 
cent. 


Value. 





Year. pA Hts oe) hae Ee 

| Imports. Exports. Total. 

£ £ £ 
1904 .. - + ..| 87,902,567 32,591,216 | 70,493,783 
1908 .. ; ; .. 82,374,250 29,653,374 | 61,927,624 
1902 .. J ~ . 27,739,232 | 26,368,320 54,107,552 
Average, 1898-1901. . -. 26,566,737 | 21,372,757 | 47,939,494 


Increase in 1904 as agains’ 
1903. . oP ee ae 5,528,317 3,037,842 8,566,159 
Increase in 1904 as against 


1902... ; Ss 10,163,335 6,222,896 | 16,386,231 
Increase in 1904 as agains! 





average, 1898-1901 --| 11,835,830 | 11,218,459 | 22,654,289 





The items principally contributing to this expan- 
sion were : in imports, coal, steamships, rice, petro- 
leum, blankets, wool, woollen yarns, cotton drills 
and ducks, hides, leather, sugar, machinery, tin 
plates and raw cotton, which last, though less in 
quantity, was higher in value ; and in exports, raw 
silk and habutz, and to a smaller extent matches, 
straw braids, cotton tissues, and saké. On the 
other hand, declines have occurred in the imports 
of oil-cake, wheat, indigo, mousseline de laine, 
shirtings, cotton prints and cotton satteens and 
velvets ; and in the exports of coal, tea, copper, 
waste silk, cotton yarn, and fish-oil. Broadly 
speaking, it may be said that the imports which 
show declines and the exports which show most 
progress were manufactured or partly-wrought pro- 
ducts—a most satisfactory indication of the deve- 
lopment of the native industries. 

e following table shows the distribution of 
Japan’s foreign trade during the year 1904 :— 














— Imports. | Exports. Total. 
£ | £ £ 
Asia .. on -. 18,634,000 13,733,000 32,367,000 
Europe - ..| 12,804,000 | 7,390,000 19,694,000 
America ..  .. 6,015,000 10,655,000 16,670,000 
British Empire— 
United Kingdom. . 7,656,000 1,€01,000 9,457,000 
Hong Kong a 255,000 | 2,873,000 | 3,128,000 
India -. ee 6,948,000 | 960,000 7,903,000 
Australia .. >. 448,000 453,000 901,000 
Canada .. es 85,000 328,000 413,000 
Straits Settlements 279,000 | 538,000 | 817,000 
Total ..! 15,666,000 | 6,958,000 | 22,619,000 
China .. ; ... 5,595,000 | 6,940,000 | 12,535,000 
France a 341,000 8,708,000 4,049,000 
Germany oa c 2,930,000 418,000 | 3,348,000 
United States so 5,982,000 10,336,000 16,268,000 
Dutch Indies 1,829,900 110,000 1,939,000 
Belgium e a“ 623,000 317,000 10,000 
Korea .. ae oa 653,000 2,081,000 2,734,000 
Asiatic Russia ov 460,000 


The value of imports from the British Empire 
was 24 per cent. higher than in the previous year, 
its share in Japan’s custom amounting to 41 per 
cent. of the whole, as against 39 per cent. in 1903. 
The Empire still maintains the second place as a 
customer of Japan, though her share in the total 
exports has fallen. 

aving regard to the United Kingdom's position 
as the principal source of supply for ships, for 
steam coal, and for certain classes of textiles needed 
for army purposes, it was only to be expected 
that in 1904 she should have had a much larger share 
in Japan’s custom than in ordinary years, and in 
effect that country has taken from her 54 per cent. 
more than in 1903, the value of the increase being 
2,681,000/., or 48 per cent. of the total increase 
in this country’s imports. With 20 per cent. of 
the total imports the United Kingdom has resumed 
her place at the head of the list which she had 
always held until India passed her in 1903. The 
principal items contributing to the increase for the 
year were coal, blankets, steamships, cotton duck 
and drills, wool, locomotives, and machinery ; rails 
and fancy cottons, on the other hand, show declines. 
As a customer the United Kingdom has been some- 
what better than in 1903, taking more waste silk, 
silk manufactures, and straw braids. Copper and 
camphor alone among her staple imports from 
Japan show any considerable falling off. From 
India Japan has taken slightly less than in 1903, 
an increase in rice being rather more than offset by 
a shrinkage in raw cotton of over 1,000,000I., and 
by the almost total disappearance of Indian indigo 
as an item of Japanese imports. During the year 
under review a convention has been signed at Tokio 
by which Indian trade obtains most-favoured-nation 
treatment in Japan. 

The report contains a considerable amount of 
information with regard to various departments of 
trade and industry, to some of which we may refer 
on a future occasion ; but meantime we will note a 
few of special interest from an engineering point of 
view. 

The tables on the next page show how the trade 
in locomotives, machinery and engines, and iron 
and steel manufactures has been shared by different 
countries during the last four years. 

Germany and the United States seem to have 
obtained a monopoly in the trade of nail-rod iron, 
which during last year amounted to 200,000/., 
although in iron and steel other than this the 
United Kingdom still holds the first place. Out of 
a total trade of 1,073,0001., the United Kingdom 
had 715,0001., Belgium 96,000/., Germany 88, Gs 
and the United States 120,000/. 
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Locomotives. 


Value. 


Year. 
United 
States. 


United 
Kingdom, 





£ 
174,000 
174,000 
158,000 
219,000 


73,000 
115,000 
44,000 


Machinery and Engines. 


Value. 


Year. 
United 


United 
States. 


Kingdom. 


| Germany. Total. 


| £ 

1,2 0,000 
822,000 
830,000 

1,008,000 


£ £ 
288,000 187,009 
285,000 
294,000 
871,000 


£ 
659,009 
$35,000 | 
415,000 
492000 | 


1901.. 
1902... 
1903... 
1904.. 


Tron—Bar and Rod. 


Value. 


United ae | — 


Kingdom. Total. 


Belgium. 





= | £ 
132,000 Hs 
128,000 

126,000 | _.. 
114,000 | 33,000 


£ 
359,000 
359,000 
363,000 
439,000 


Rails. 
Value. 


Year. 
United 
States. 


United Belgium. Germany.| Total. 
Kingdom. 





£ a 
36,000 | 102,000 
140,000 |. 
115,000 | 
18,000 


& 
21,000 
6,000 
135,000 
| 49,000 


£ 
6,000 
22,000 
30,000 
39,000 


1901 .. 
1902 .. 
1903. 
1904 


66,000 

The figures for machinery and engines for 1904 
are satisfactory, and there is no doubt this trade 
admits of considerable expansion. Japan still re- 
quires much machinery for the development of her 
resources and industries. Speaking generally, the 
American manufacturers are, as a rule, able to de- 
liver quicker, partly because of larger capacity and 
partly because many standard machines are kept in 
stock, and they possess a greatadvantage by reason 
of their supremacy in electrical machinery. Allu- 
sion was made last year to the further advantage 
enjoyed by America from the fact that many of 
the Japanese engineers obtain their education and 
gain their experience in the United States. In 
some branches, such as textile machinery and heavy 
machinery of every kind, the United Kingdom main- 
tains its pre-eminence, but in the great variety of 
smaller machines both the United States and Ger- 
many are competing strongly. It may be stated here 
that not only in machinery, but in many other articles 
the buyer of American goods is better able to esti- 
mate the ultimate cost than in the case of British 
manufactures. The American maker generally 
issues priced catalogues, and will state discount in 
an accompanying letter ; his — are usually for 
machines packed and delivered on the cars. The 
American Railway Company taking charge of the 
goods will quote a Lareugh rate of freight per 100 1b. 
from the factory to the port of destination. Given 
an American catalogue, with the discounts, the 
weights of the machine, and the through rate of 
freight, it is an easy matter to estimate the laid- 
down cost. Many British manufacturers will not 
quote discounts except against specific inquiries. 
Packing is often an unknown extra; so are the 
rail and steamer charges. As a result, the resident 
merchant finds it difficult to quote prices without 
a reference home, and thus many an order finds 
its way to America because the total cost can easily 
be reckoned and a price quoted without delay. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THe annual summer meeting of the Institution 
of Mechanical Engineers is being held this week in 
Liége, the prosperous yet picturesque Belgian town 
which is the centre of one of the busiest districts of 
the country. When an Englishman compares the 





manufacturing towns of the Continent with those 
of his own land, he cannot but acknowledge with 
some regret that they do manage certain things 
better abroad. We had an example of this at 
Diisseldorf three years ago, and now again the well- 
appointed shops, the tree-planted streets, and the 
general brightness of Li¢ge make the memory of 
corresponding towns at home, such as Middles- 
brough, Leeds, Birmingham, and Wolverhampton, 
somewhat depressing as a comparison. 

The Liége Association of Engineers had most 
hospitably organised a Reception Committee for 
the entertainment of their British guests, the Pre- 
sident of the Committee being the President of 
the Association, Professor Alfred Habets; and 
the vice-presidents Mr. Louis Canon and Mr. 
Charles Thouet ; Mr. René d’Andrimont acted as 
secretary. 


RecEPTION AT THE Town HALL. 


The proceedings commenced on Monday evening, 
the 19th inst., when the President of the Institu- 
tion, Mr. E. P. Martin, and the members, were 
received at the Town Hall by the Bourgmestre, 
Mr. Kleyer, and the Echevins, or Aldermen, of the 
city, at 9 o’clock. This function took the form of 
a conversazione, the ladies accompanying members 
being invited, and several ladies of Liége, being 
— to receive them. It may be added that a 
ocal ladies’ committee had been formed, and an 
excellent programme had been drawn up for the 
entertainment of the ladies accompanying members 
to the meeting. 

The business part of the meeting commenced on 
the following day, Tuesday, the 20th inst., when 
members assembled in the Academée Hall of the 
University of Liége, and, the reception ceremony 
having been performed on the previous evening, 
there were no preliminaries. Four papers were 
= and discussed, Mr. Martin occupying the 
chair. 


SUPERHEATING FOR LOCOMOTIVES. 


The first paper taken was a contribution by Mr. 
J. B. Flamme, Inspector-General of the Adminis- 
tration of the State Railways of Belgium, the 
title being ‘‘Superheaters in Locomotives on the 
Belgian State Railways.” This paper we print in 
full in our present issue on page 801. 

Mr. Robinson, of Messrs. Sharp, Stewart, and 
Co., opened the discussion. He regretted the 
author was unable to be present, as he would 
have liked to have asked him one or two questions. 
The description contained in the paper on super- 
heaters was valuable, and the accounts would be 
read with interest by English engineers. The 
Schmidt superheater had been tried on different 
railways and with varying success. On the Canadian 
Pacific Railway it had been fitted to the locomo- 
tives and had been found to answer ; whilst on the 
Cape Railways the results had not been so satis- 
factory. The latter result the speaker attributed 
to the fact that the superheater element had been 
titted to the lower part of the barrel of the boiler, 
and the volume of gases that was brought into 
play for —— purposes was not great. On 
the other hand, the locomotives of the Canadian 
line had the superheating tubes fitted, as shown in 
the paper, in the higher rows of tubes. The 
greater amount of more highly heated gases passing 
through the top rows of tubes was well known to 
engineers. The speaker called attention to the 
fact that in the experiments quoted the steam pres- 
sure was not very great, and said he would be glad 
to have the figures of further tests. That the super- 
heating apparatus had done so well for a period of 
24 years reflected great credit on the makers. The 
results of the experiment it was proposed to make to 
test the efficiency of superheating the steam between 
the high-pressure and the low-pressure cylinders 
would be extremely interesting; but he thought 
that, whatever came, it was desirable to superheat 
the steam before it passed into the high-pressure 
cylinder. With regard to the arrangement de- 
scribed, he was of opinion that balancing would be 
more difficult with the low-pressure cylinders out- 
side and the high-pressure cylinders inside than if 
the disposition were reversed, so that the high- 
pressure cylinders would be placed outside. Gene- 
rally speaking, he was of opinion that the results 
obtained with superheated steam would lead to 
the compound engine being more largely used in 
England. 

Mr. Mark Robinson su 
other experiments were m 


ested that whatever 
e, it was to be hoped 





tests would be carried out with steam superheated 
before entering the high-pressure cylinder. 

Mr. Martin, in proposing a vote of thanks to 
the author, said he hoped other members would 
submit opinions in writing, so that they might be 
incorporated in the Transactions of the Institution, 


Exectric WinpiInc-MacuHINEs. 


The next paper taken was on ‘‘ Electric Winding- 
Machines,” the author being Professor Paul 
Habets, of Brussels. This paper we hope to print 
in an early issue. The paper was read in alb- 
stract by the Secretary. At the conclusion of the 
reading the President called upon the author for 
any remarks he wished to add. Mr. Habets, in 
reply, said that he was unable to give fall par- 
ticulars in the paper, but he was preparcd to 
go fully into the question with any members 
who might require further details, when the visit 
on the programme was paid to the works on 
the following Thursday. Particulars bearing on 
this subject will be found in our account of the 
Esperance Collieries on page 800 of our present 
issue. 

The greater part of the discussion was occupied 
with a long speech by M. Creplet. The speaker 
referred to the system he had introduced of 
employing a single dynamo, the shaft of which 
carried a special fly-wheel. The author of the 
my had stated that a machine on this system 

ad been installed by the Compagnie Interna- 
tionale d’Electricité, of Liege, at the Hasard Col- 
lieries, near Liége. The speaker illustrated his 
remarks by several sketches on the blackboard, and 
without these it would be impossible to make his 
explanations clear. We must therefore leave this 
part of the discussion over for the present, but we 
hope to return to the subject at a future time. 

Mr. Walter Dixon, of Glasgow, was the only 
other speaker on this paper. He said he had had the 
opportunity of seeing the plant mentioned, and it 
was one certainly of great mechanical interest. The 
author had stated it might safely be concluded from 
the trials he had quoted that the electric hauling 
machine, even if it were not more economical than 
the best steam-driven machine, was certainly not 
more expensive. This was a rather disquieting 
remark. The author spoke of the greater facility 
and safety with which it could be worked and its 
much greater flexibility ; and these qualities, it 
was claimed, would make it preferable to the steam- 
driven machine, even in cases where transmission of 
energy was not needed. When the power had to 
be transmitted from a distance the electric method 
was the only one possible. The speaker would 
point out that the translators of the paper should 
discriminate between haulage and winding; and 
there seemed to be some confusion between the 
terms. In his district the term ‘‘ winding ” was 
only used when actual winding had to be done, 
while ‘‘haulage” referred to the operations below 
ground. The merits of the system explained, as 
compared to rival methods, were well worth investi- 
gating. 

Ferro-Concreve. 

A paper by Mr. Ed. Noaillon, of Chénée, near 
Liége, on ‘* Ferro-Concrete and Some of its Most 
Characteristic Applications in Belgium,” was next 
read by the Secretary. This paper we also re- 
produce in full in our present issue. 

Professor Lilly opened the discussion by point- 
ing out that ferro-concrete had not been so widely 
used in England as on the Continent and in 
America, but it was rapidly coming forward. The 
opinion of Professor Rabut had been cited in 
regard to principles of calculation for ferro-concrete 
structures. Professor Rabut had said that it was 
often stated that structures in ferro-concrete could 
not be so accurately calculated as in the case of 
metallic structures. The contrary to this state- 
ment was, in Professor Rabut’s opinion, true ; but 
the speaker in turn disagreed with Professor Rabut. 
He, the speaker, had made several calculations to 
ascertain the strength of ferro-concrete, and he 
found the results did not agree with actual ex- 
perience. One of the most important ques- 
tions to decide was whether it was prefer- 
able to use a large number of small bars or 
fewer of larger diameter. His experiments led 
him to prefer the smaller wires; but this was 4 
matter open to discussion. He would point out that 
there were more systems than were mentioned in 
the paper ; one in which a large number of small 
wires were used was of especial interest. 

Mr. W. H. Maw suggested that it would be 
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interesting to know what light experiment had 
thrown on the effect of tension upon bars held in 
concrete, either in regard to the form of bars or 
the adhesion of the concrete. He had heard that 
a better hold of the concrete was obtained if the 
hars were previously treated to a wash of cement. 
Professor Lilly added that not much difference 
was found whether the bars were round or whether 
they were curved or straight. 


STEAM-J ACKETING. 


A paper was then read by Mr. A. L. Mellanby, 
of the Manchester School of Technology, entitled 
‘An Investigation to Determine the Effect of 
Steam-Jacketing — the Efficiency of a Hori- 
zontal Compound Engine.” This paper we hope to 
publish in a future issue. 

In opening the discussion, the President called 
on Professor Hubert to speak. The Professor, 
however, said he did not know the paper would be 
taken at that meeting, and he would prefer to 
reserve his remarks for the following day. 

Mr. V. Pendred wished to put a question to the 
author. Certain results obtained in America, and 
also on the Continent, led to the conclusion that 
compression had a considerable effect on the effi- 
ciency of superheating, and the results observed 
were so remarkable that he considered it would be 
worth carrying out experiments with a view to 
investigating the matter. If the compression corner 
of the indicator diagram were square, the utility of 
the jacket appeared to be small; but if it were 
rounded off, the utility of the jacket appeared to be 
increased. He would be glad to know if any other 
engineer had noticed this and had worked out the 
effect. Many abstruse calculations had been made, 
and it had been proved to the satisfaction of a 
number of people that condensation in the cylinder 
accounted for the loss of heat observed in the 
working of the steam-engine. It had been found, 
however, of late, that this loss was due to leakage 
past the slide-valve, and all the beautiful calcula- 
tions of the mathematicians were upset. 

Mr. Saxon agreed with the author’s remarks as to 
jacketing and superheating, but took exception to 
his statement that one practical result worth em- 
phasising was that the mean effective pressure of a 
compound engine might be made much higher than 
it usually was in practice, without any loss of effli- 
ciency. He thought that an unqualified expression 
suchas this was likely to be misleading, as the mean 
effective pressure should be made to depend on the 
ratio of the cylinders. If what Mr. Mellanby said 
were true, it would be possible to sell engines of a 
smaller nominal horse-power, but which would give 
greater indicated power. Later on the author had 
said :—‘* That compound engines with a boiler 
pressure of 150 1b. might be worked with a mean 
pressure referred to the low-pressure cylinder of 
about 40 lb. per square inch without any loss of 
efficiency in terms of the brake horse-power.” That 
was saying very much the same thing. This was 
dangerous advice to follow unless the conditions 
were taken into account ; for what would be the 
best mean pressure under one condition would not 
be advisable under others. The speaker also 
pointed out that the author should have indicated 
that he referred to condensing engines when he 
spoke of compound engines. In his works they 
had constructed a diagram giving the best point of 
cut-off for cylinder ratios. This diagram, which he 
sketched on the blackboard, he promised to submit 
in a more exact form to the Secretary, to be incor- 
porated in the Transactions of the Institution. 
Another point to which he would make reference 
was that the missing quantity was greater in pro- 
portion for small engines than for larger ones. 
He found he could determine the consumption 
closer from the diagram when dealing with engines 
of considerable size. 

Mr. Henry Davey thought that the author should 
have further considered the best pressure at which 
the experiments should have been made before 
embarking on this investigation of the merits of 
the steam-jacket. It appeared by the paper that 
the engine consumed 17 Ib. of steam per indicated 
horse-power per hour. There were engines work- 
ing as low as 11 lb. of steam per indicated horse- 
power per hour, and it would have been better had 
the author procured an engine that would have 
worked at 11 lb. or 12 Ib. of steam, and then tried 
it with and without jackets. The author’s engine 
Was not economical, and the results were mislead- 
ing when applied to general practice. The im- 
pression gained from the author’s table was that 


with a pressure of 175 1b. eight expansions were 
efficient, but that would give 22 1b. terminal pres- 
sure, whilst the best results had been obtained 
with a terminal pressure of 6 lb. absolute. It 
was found in practice that the more economical an 
engine was the less advantage was obtained from 
the jacket, and engines could be designed which 
would show very little, if any, economy by the appli- 
cation of the jacket. 

Mr. Mark Robinson said that a mean pressure of 
40 lb. had been adopted by his firm as a standard. 
Mr. Saxon asked with what ratio of cylinders. 
Mr. Robinson replied that the size of the cylinder 
was in accordance with the power needed, and the 
steam pressure and piston speed, and the ratio of 
the cylinders had been made to fit the requirements. 
In regard to Mr. Pendred’s remarks, he would 
state that he had no belief at all in the valve- 
leakage theory. Professors took experimental en- 
gines, and made tests with them, and the valves 
might leak to any extent. When the design of the 
Willans engine was determined, most exhaustive 
experiments were made by Mr. Willans to deter- 
mine this point, and the conclusion was that valve- 
leakage was so small that it might be neglected. 

At this point the discussion was adjourned until 
the following day (Wednesday), when it was con- 
cluded. The paper of M. Rodolphe Mathot, on 
‘The Growth of Large Gas-Engines on the Con- 
tinent,” was then read and discussed, and was 
followed by Professor Lilly’s paper on ‘‘ Strength 
of Columns.” We shall report Wednesday’s pro- 
ceedings in our next issue. 


Tue AFTERNOON EXCURSIONS. 


After luncheon in the Exhibition grounds, a 
number of members visited the Liége Exhibition. 
We have already given a general account of the 
Exhibition, besides describing several of the most 
important exhibits separately, and shall, in future 
issues, give further descriptions. Other excursions 
were made to various works in the neighbourhood, 
some of which we deal with on page 799. 


Banquet IN THE Renommée Hatt, 

In the evening a banquet was given to members 
by the Liége Association of Engineers in the 
Renommeée Hall, which is illustrated on page 819. 

(To be continued.) 








Messrs. JOHNSON AND Pui.uips, Limrrep.—The busi- 
ness for long carried on at Charlton, Kent, by Mr. W. 
Claude Johnson as a private firm, under the style of 
Jobnson and Phillips, is about to be converted into a 
limited liability company, the shares of which are open 
to public subscription. This is, we believe, almost the 
last of the great private electric manufacturing com- 
panies. The share capital is fixed at 175,000/., and there 
will be an equal amount of 5 per cent. debentures. One- 
third of each is being taken by the vendors in part pay- 
ment of the purchase-money. The works were started 
in 1876, the area occupied Teing ane-eighth of an acre. 
Their growth has since been continuous, so that last year 
the area occupied was about 8 acres. The value of the 
works and machinery has been estimated by the valuers 
at upwards of 150,000/., whilst the stock in trade, book 
debts, &c., less liabilities, amount to over 145,000/. No 
charge is being made for good will. The patents and 
licences held by the firm, and their trade-marks, designs, 
and catalogues are valued at 10,000/., so that the issue 
now being made will provide a sum of 45,000/. for work- 
ing capital. The profits of the undertaking for the 
eighteen months ending December 31, 1904, in spite of 
the unfavourable trade conditions, were 56,496/., and it is 
stated that sales to date and work in hand since com- 
pare well with the average of last year. 

Messrs. CROMPTON AND Co., CHELMSFORD.—The six- 
teenth annual race meeting of the Arc Works Club was 
held on Saturday last, when a large number of guests 
accepted the invitation of Messrs. Crompton and Co. to 
witness the programme. Unfortunately, the weather was 
most ren for outdoor enjoyment. The visitors 
were conducted through the shops by Colonel Cromp- 
ton and other members of the staff, the machinery 
being still running. The shops appeared very well off 
for work, a large number of motors, arc-lamps, &c., being 
in hand. The arc-lamp shop is now being considerably 
enlarged to cope with the demand upon it. From the 
technical point of view, perhaps the most interesting 
work in hand was a set of three continuous-current 
generators for direct-coupling to Parsons turbines. These 
are destined for the Calcutta electric-light station. 
They are two-pole machines, with horizontal shunt- 
wound poles, while a peculiar series-winding is intro- 
duced ie commutation purposes. This series-winding 
is distributed round the tunnel, passing through slots 
in the faces of the shunt-poles, and being carried in 
the space between the poles by brass bridges. Its effect 
is to produce a field at right angles to the shunt field, 
in the same way as the small series poles sometimes fitted ; 
but in this case there is no iron core for the series flux. 
Afterwards, in spite of persistent rain, the visitors watched 





a very interesting series of races and other competitions. 


NOTES. 
Mrinerats IN MANCHURIA. 

Mancuurta is a country as yet insufticiently 
explored, although it has already been ascer- 
tained that it possesses mineral deposits of great 
value. The best known so far are, perhaps, the 
coal deposits ; but they have often been disturbed 
by erosion, ard may not on the whole prove very 
rich. The deposits at Wu-ho-shin, on the coast of 
Society Bay, are, perhaps, those most extensively 
worked ; the seams are in many places from 3 ft. 
to 12 ft. in thickness, but the coal breaks somewhat 
easily, and is not of a very high quality ; it is used 
for local purposes or sent to Chantung. A less im- 
portant deposit found at Ta-lien-wan, and another 
at Sai-ma-ki, on the Korean frontier, contain beds of 
3 ft. to 5 ft. in thickness. These latter deposits are, 
however, unfavourably situated in the midst of 
the mountains, and difficult to exploit. The most 
important deposits are, perhaps, those at Pénn- 
hsi-hu, south-east of ukden ; at this place 
there are five or six seams 1 ft. to 1.12 ft. 
thick ; the conditions for working the coal 
here are fairly favourable, but some doubt exists 
as to the extent of the seams. The coal is at 
present being used for local consumption and also 
in the iron industry. The Manchurian coals are 
not fit, it would seem, for steamers or locomotives ; 
in the iron industry and for ordinary steam-engines 
they may prove of importance; but they have 
not been used at all in the present war. Of iron 
there are numerous deposits—at Sai-ma-ki, at Poun- 
hsi-hu, and at Hsian-sow, where a magnetic iron-ore 
is found under favourable conditions, &c. The 
last-named place is all the more favourable for iron 
industry, as it also boasts coal deposits. Copper 
aud lead ores are found in several places in Eastern 
Manchuria. Apart from iron, gold is, perhaps, 
the most important metal; it has been traced in 
several places—for instance, close to Port Arthur, 
where also the sand of the coast contains gold. 
Gold quartz has also been found at Pei-heu-tsa, 
and gold is likewise found at San-tao-ku, also close 
to Kirin, at Tsi-ty-ku-ho, and at Au-hao-chan. 
Gold in small quantities has also been found at 
Chiugau, and several of the streams carry gold. 


Tue TEMPERATURE OF FieLp-Colts. 

During the discussion on Mr. Rayner’s recent 
paper before the Institution of Electrical Engineers, 
describing exveriments carried out to ascertain the 
distribution of temperature in the field-coils of 
electrical machinery, Mr. R. Goldschmidt, who had 
himself read a paper on a kindred subject, pointed 
out that the temperature varied according to a 
parabolic law. In other words, if a longitudinal 
section were made through one side of a coi], and a 
series of points were taken along a straight line, 
either parallel or at right angles to the axis of the 
coil, the temperatures at such points fell off from 
the interior to the outside in such a way that, if 
plotted, they would lie on a parabolic curve. This 
was corroborated to some extent by the general 
appearance of the temperature curves experi- 
mentally found by Mr. Rayner; but Dr. R. T. 
Glazebrook, F.R.S., has investigated the matter 
mathematically, and the results he has obtained are 
published as a written contribution to the dis- 
cussion in the Proceedings of the Institution. 
Mr. Rayner’s curves show that, as would be ex- 
pected, the escape of heat from the interior is much 
greater horizontally through the inner and outer 
walls of the coil, than vertically through the top 
and bottom faces. Dr. Glazebrook assumes for 
simplicity that the whole of the heat flow is hori- 
zontal, and that the thermal conductivity is uniform 
and constant. Under these assumptions there will 
be a tubular surface of greatest temperature in the 
coil, this tube not being necessarily of the mean 
diameter of the coil on account of the heat flow 
towards the outer air-cooled face being different 
from the flow to the inner face in contact with the 
iron pole. The amount of heat which will flow per 
second through a small area in another imaginary 
tubular surface in the coil will depend on the 
temperature gradient at that place, the area of the 
surface, and the thermal conductivity of the coil. 
It will also necessarily be the same as the total 
quantity of heat generated per second in the small 
prism bounded between the tubular surfaces, as 
otherwise the temperature conditions of the coil as 
a whole would not be constant. Dr. Glazebrook 
expresses these two quantities symbolically, and 








equates them, forming a differential equation which 
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when integrated shows that the temperature varies 
as the square of the distance from its point of 
maximum. The temperature curve, therefore, 
follows a parabolic law. From the constants of the 
coil we may determine the position of the vertex of 
the parabola, and therefore the point of maximum 
temperature; and if such a parabolic curve is 
plotted from actual temperature measurements, its 
latus rectum can be measured. But the latus 
rectum is known as a function of the conductivity, 
and of the quantity of heat generated, from the 
equation to the curve; and equating this expression 
to its measured value, we obtain a numerical value 
for the conductivity of the coil in question. Easy 
algebraical work then enables values to be obtained 
for the heat emissivity of the inner and outer 
surfaces, and we also can find the maximum and 
mean temperatures of the coil in terms of known 
quantities. Dr. Glazebrook applies his theory to 
the experimental results of Mr. omen and shows 
that there is evidence for believing that a series of 
experiments on one coil would enable the heat con- 
ductivity and surface emissivities to be determined 
with sufticient accuracy to allow manufacturers to 
foretell very closely the temperature conditions 
which will prevail in other coils of similar con- 
struction and not too dissimilar in pattern. The 
rate of heat transference through a coil with various 
qualities and amounts of insulation on the wire, 
and with various surface conditions, will, if the 
theory is correct, be no longer matters of specula- 
tion, as at present, and coils may be designed for 
given temperature conditions with much greater 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 14, 
Contracts calling for 70,000 tons of steel rails have 
been placed with rail mills during the past few days, 
of which 20,000 tons was secured by the Dominion 
Iron and Steel Company from the Inter-Colonial 
Railway of Canada. The Republic Iron and Steel 
Company secured an order for 20,000 tons, and the 
Illinois Steel Company secured the bulk of the 
remainder. It is estimated that 2,500,000 tons of 
standard sections have already been contracted for, for 
this year’s delivery, including orders booked last year 
for delivery this year. The steel-car companies are 
unable to accept all the business that is being offered 
them, and the railway companies are urging as quick 
delivery as possible, because of the urgent traffic 
requirements. The American Car and Foundry Com- 
= have just secured an order for steel cars for the 
apanese Government, and the same Government has 
ordered £00 steel cars from a car-building concern near 
Philadelphia. The rush for structural material con- 
tinues, and the capacity of the mills for the summer 
months is practically taken up. An enormous amount 
of bridge-building is still contemplated and unprovided 
for. Prices remain where they are for the present, but 
a weakening tendency is not improbable because of 
the evidences of an accumulation of raw material. 
Steel billets are said to be slightly weaker, but the 
regular price is still above the official price. Bessemer 
billets are quoted at 23 dols. at mill; tin-plate is 
3.55 dols., 14 by 20 box. There are still inquiries for 
large quantities of pig iron, including foundry grades, 
malleable and basic. The American Locomotive Com- 
pany is in the market for foundry and charcoal iron. 
he rumours of a downward tendency in pig are largely 


certainty. 


First Tursing-ProreLLep BattLEesHip. 
We understand that the Admiralty have placed 


due to the fact that furnaces are being blown out; but 
while this is true, the blowing-out is not indicative of an 
over supply of iron. Stocks of pig iron at merchant 
furnaces were 63,000 tons for May. Southern iron has 
declined in price, and No. 2 foundry was offered on 


the order for the construction of the machinery of 
the new battleship now being built at Portsmouth 
Dockyard with Messrs. Vickers Sons and Maxim, 
Limited, and special interest attaches to this con- 
tract because the vessel is to be fitted with Parsons 
steam-turbine machinery, which has not hitherto 
been adopted for any warships other than torpedo 
craft and light third-class cruisers. The work, 
too, is to be executed in record time, as it is hoped 
that the vessel will be on trial before the end 
of next year. The Admiralty, in placing the 
contract with the Vickers’ Company had, no doubt, 
in their mind the successes of the company, 
alike as regards rapidity of construction and realisa- 
tion of speed results. It is understood that the 
new battleship will have four sets of turbines for 
going ahead, each mounted on a separate shaft, so 
that there will be four shafts and four propellers, 
the total power being between 22,000 and 23,000 
horse-power ; this, it is expected, will give the 
vessel a speed of 204 to 21 knots, a rate which, in 
view of the enormous gun-power—ten guns of 
12-in. calibre—and the adequacy of the armour 
protection, is exceptionally satisfactory. In addi- 
tion to the four go-ahead turbines, there will be 
astern turbines on each of the shafts. In order 
to secure high economy at low power this battleship 
will have a similar arrangement of cruising turbines 
to that which proved so satisfactory in the third- 
class cruiser Amethyst; that is to say, there will be 
an independent high and low-pressure system of 
turbines for low speeds, and these will exhaust into 
the high-pressure main turbine. For interme-|1 
diate speeds the high-pressure cruising turbine 
will be cut out, and steam passed from the boilers 
into the second cruising turbine, and thence into 
the high-pressure main turbine system. This, as 
in the Amethyst, will give a véry considerable 
range of expansion at almost any power. 
boilers to be used will be of the Babcock and 
Wilcox water-tube type, working to a much higher 


Saturday at 12.25 dols. at some furnaces, and 12 dols. 
at others. This fluctuation of Alabama iron is not in 
accordance with market conditions, and it looks as 
though some better management were needed to prevent 
apparently uncalled for fluctuations. There is a general 
activity in all industries into which erude and finished 
iron and steel enter. 
motives are oversold for several months. 
ware manufacturers are working full time. 
hardware has not been so active for many years. 
Building activity is expanding throughout the Central 
West, and all kinds of building supplies are command- 
ing good prices, and the manufacturers are loaded up 
with contracts. 


industries is probable during the summer months. 
The vacation season is near at hand, and so is the re- 
pairing season, but both seasons will be very brief, and 
the workmen will have no respite from employment 
because of the contracts calling for the continuous em- 
ployment of the maximum labour force in all the lead- 
ing industries. 


Vesuvius is about to be put in commission at the 
Charlestown navy yard. She is practically a new ship, 
200,000 dols. having been expended to convert her into a 


toi 
boilers being left of the original vessel. 


ioe. To-day she is a modern ship of probably greater 
speed than her original 214 knots per hour, owing to im- 
provements in her engines and boilers, upon which 
50,000 dols. have been expended. She carries three above- 
water and two eel * 


made a short time since, that the Pennsylvania Railroad 
Company was about to establish a passenger train service 
between Chicago and New York, which would cover the 
distance between those cities in 18 hours, has been fol- 
The | lowed b 
and Hudson River Railroad Company has also arranged 
to reduce the time made by its fastest New York and 


The builders of cars and loco- 
The hard- 
Builders’ 


No change in present conditions of trade and in the 








Tue Unitep States Navy.—The dynamite cruiser 


o training-ship, and little but the hull, engines, and 
Built as an ex- 
riment to mount dynamite guns, the Vesuvius was a 


torpedo tubes, and also a few 
ight guns. 





SPEED ON AMERICAN RatLROADs.—-An announcement 


news to the effect that the New York Central 


pressure than has hitherto been the case in steam- 
turbine machinery, excepting only the Manxman, 
the Midland Railway steamer built by the Vickers 


Company. 








Chicago train from 20 hours to the same schedule as that 
adopted by the Pennsylvania Railroad Company. The 
distance between Chicago and New York by the New 
York Central and Hudson River Railroad, or Vander- 
bilt, route is 950 miles; the corresponding distance by 
the Pennsylvania Railroad route is 897 miles, so that the 


METALLIC PERMANENT Way, — The use of metallic 
sleepers appears to be extending, but not to any very 
great extent. The shipments of chairs and sleepers made 
rom the United Kingdom in May amounted to 3563 tons, 
as compared with 3210 tons in May, 1904, and 2796 tons 
in May, 1903; while in the five months ending May 31 
this year they were 26,420 tons, as com with 
13,505 tons in the corresponding period of 1904, and 
18,575 tons in the corresponding period of 1903. In these 
latter totals the shipments to British India figured for 
13,742 tons, 10,754 tons, and 4756 tons respectively. It 
ear that it is with Indian railway 
© permanent way is finding in- 








would accordingly ap 
managers that me 
creased favour. 
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New York Central and Hudson River Railroad Com 
are goin; m with 
tage of 53 milesin route. At the same timeit is announced 


b 
}, Bante that it does not intend to have any rivalry or 
competition, such as prevails among 
—_ in struggling for traffic between 
nd. 
Chicago, the N 
Railroad Company professes to be simply guided by the 
consideration that there is a public demand for an 
accelerated service. To show what it can do, the Penn- 
sylvania Railroad Company has had i i 
in which it covered the distance not only in 18 hours, as 


ny 
van- 


BRITISH STANDARD SPECIFICATION For 
PORTLAND CEMENT. 
To THE EpiToR OF ENGINEERING. 
_ Sir,—Referring to the letter of Mr. H. Kelway-Bam er 
in ENGINEERING of this week (June 16), he has gone off 
on the wrong track, and I need not follow him. 

The real point at issue is the interpretation of the 
British standard specification, and as Mr. Kelway-Bam! er 
evidently thinks that I have shed no light on the ques. 
tion thus far, I will again endeavour to show the applica- 
tion of the ratio represented by 

CaO 
SiO. + Al,03 

Mr. Kelway Bamber quotes the ratio and then proceeds 
(in his letter of March 31) :— 

‘*Surely there is some mistake here, for taking the 
analysis of an ordinary good cement. having silica 
parts, alumina 8 parts, this would make it 23 + 8 - 
then 31 x 2.75 = 85.25 lime.” 

On the basis of the above, the cement would contain 
31 + 85.25 = 116.25 per cent. of lime, alumina, and 
silica together. 

here Mr. Kelway-Bamber is wrong is in multiplying 
31 by 2.75. The common-sense procedure would be as 
follows :—To 31 add the percentage of the smaller items 
and subtract the sum from 100, divide the difference by 
31, and the quotient should be less than 2.75 in order to 
agree with the specification. 

Applying this process to the cement containing 31 per 
cent. of ailics and alumina, and allowing Mr. Kelway- 
Bamber’s figure of 9.5 per cent. for oxide of iron, &c., 
brings out the ratio as about 1.92; and as this is under 
2.75, the specification is satisfied. 

Again, Mr. Kelway-Bamber says, ‘‘cement with 60 
per cent. lime need only have © 218 per cent. of 


4 


75 

silica and alumina together.” This interpretation of the 
ratio 2.75 can only have been struck by Mr. Kelway- 
Bamber in a moment of absent-mindedness. The cor- 
rect procedure is to add 60 to the sum of the iron oxide, 
&c., and to deduct the result from 100. In this case the 
sum of silica and alumina comes out at about 31, and the 
ratio of 60 to 31 is under 2.75, which allows the cement 
to pass the specification in this respect. 

I would again invite some guidance for engineers who 
wish a slow or fast-setting cement, in order that they 
may put some clauses in their specifications which shall 
require such processes of manufacture or production 
that will secure a cement of the desired setting pro- 
perties. 


= 2.75. 


23 
ol 


I am, Sir, your obedient servant, 
AMATEUR, 








‘FAILURE OF AN IRON PLATE.” 

To THE Epitor or ENGINEERING. 
Srr,—After reading Mr. S. A. Houghton’s paper, read 
before the Iron and Steel Institute, on ‘‘The Failure of 
an Iron Plate through Fatigue,” in ENGINgERING, of 
June 9, it occurs to me that there is another probable 
cause to which such failures can be attributed, which 
appears to be overlooked by the various writers on the 
subject. All the theories on the subject so far have 
assumed the metal to be sound originally, and that the 
cracks have originated in sound plates by repeated alter- 
nations of stress. 

There is another view of the matter which is worth 
considering—that is, in cases of failure through fatigue, 
Had the metal originally been worked properly so as to 
obtain a structurally (from a microscopic point of view) 
sound metal? I do not, of course, mean, Did it contain 
cracks such as would be visible to the eye, or even through 
alens? Inthe manufacture of metals into rods, plates, 
or tubes, there are, as is well known, two processes 
adopted, according as to whether the metal can be worked 
hot or cold. There is the method of hot working adapted 
to iron, copper, and some alloys, and the method of cold 
working adapted to brasses other than the yellow-metal 
group and some other alloys. 

If you continue hot-rolling copper and other metals 
below a certain temperature, they begin to crack ; after 
reheating and continuing the rolling these cracks dis- 
appear to the eye, and the metal appears sound, but the 
cracks are still there. In the case of cold worked metals, 
such as the brasses, there is one very frequent cause of 
failure, caused by working the metal too long without 
annealing. I refer to the splitting of small brass tubes 
without any apparent cause ; and a chemical analysis often 
shows that the brass is of good quality. This is caused 
nearly always by drawing the tube on the draw-bench too 
many times without annealing. Very often the tube does 
not crack for some time after it is put to work, and 
probably has been subjected to fatigue stresses. I think 
it pomniide that overworking of metals without sufficient 
reheating or annealing reduces the cohesion between the 
crystals, which subsequent reheating or annealing does 
not restore, and that the cause of failure by fatigue 1s 
originally due to the metal being overworked, the fracture 





to enter into the competition with a di 


the New York Central and Hudson River Railroad 


, be English rail- 
mdon and Scot- 
In cutting down its time between New York and 

ew York Central and Hudson River 


a preliminary trial, 


starting at a crack caused by such overworking, and 
repeated alternations of stress would naturally accelerate 
the fracture. 

Yours faithfully, 

' Ernest A. Lewis. 
310, Dudley-road, Birmingham, June 19. 








FRENCH STEAM NAVIGATION.—The revenueof the French 
General Trans-Atlantic Company declined last year, as 
compared with 1903. The working expenses were, how- 
ever, reduced in a still greater ratio, so that the net profit 





roposed, but actually in 17 hours, 





for 1904 was 330,889/., as compared with 314,040/. in 1903, 
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THE DESIGN OF TORPEDO-BOAT DESTROYERS. 

















JAPANESE TYPE OF DESTROYER. 
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AUSTRO-HUNGARIAN TYPE OF DESTROYER. 
Shewing the altered) position of torward funnel 
enabling the steering position to be placed 

17 tt. farther aft. 
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THE DESTROYER ‘“HUSZAR.” 


Last week a trial was made, off the mouth of the 
Thames, of the destroyer Huszir, built by Messrs. 
Yarrow and Co. for the Austro-Hungarian Govern- 
ment. This vessel, as already stated in a former 
issue, has been built to serve as a pattern vessel for a 
large number of sister-craft which are to be constructed 
in Austria, the naval authorities of that country 
having determined to reconstruct their torpedo flotilla. 
lo this end they have also ordered from Messrs. 
Yarrow and Co. a first-class torpedo-boat to serve as a 
model for similar boats which are to be built in 
Austria. Of these craft, five destroyers are being con- 
structed at the Stabilimento Technico of Trieste and 
six will be built at Fiume. Nineteen of the torpedo- 
boats will be built at the former establishment and 
ten at Fiume. The Kaiman, which is the name of the 
model torpedo-boat launched at Poplar on the 2nd 
iust., is 180 ft. 6 in. long and 18 ft. 6 in. wide, the 
draught being 8 ft. 6 in., and the displacement 200 
tons. The propelling engines will develop 3000 indi- 
cated horse-power, and the speed is to be 253 knots 
with a load of 55 tons. The armament will consist of 
iour 1,85-in. guns and three 18-in. torpedo-tubes. The 
vessel’s complement will be two officers and 25 men. 

; lo return to the destroyer tried last week ; her 
length is 220 ft. and her breadth 20 ft. 6 in., the 
depth being 13 ft. The total displacement with 100 
tons on board—the contract trial weight—is 400 tons. 





| The hull is constructed of the high-tensile steel which 
is made especially for torpedo-craft. The conning 
tower is of chrome steel, and is bullet-proof at a range 
of 20 yards, point-blank. The armament consists of 
two 18-in. torpedo-tubes on deck, one 76-millimetre 
gun on a platform forward, and seven 47-millimetre 
quick-firing guns. Provision is made for carrying two 
spare torpedoes. 

The propelling machinery consists of two sets of four- 
> three-stage compound engines, driving twin 
three-bladed screws, each set developing 3000 indicated 
horse-power, or 6000 indicated horse-power collectively. 
The four-crank engine has been preferred, although it 
is heavier and more costly, because it gives less 
vibration than the three-cylinder arrangement. The 
engines are, of course, lanced on the Yarrow- 
Schlick-Tweedy system, and on the trial of last 
Thursday week the Huszér ran at full speed in a most 
satisfactory manner in regard to vibration. Vibration, 
it may be added, is not only a question of convenience 
and comfort, but it has been found to be a matter that 
affects the health of the crew after a period of con- 
tinuous running. 

There are the usual auxiliaries, including electric- 
light installation for lighting the vessel and for the 
projectors, steam steering-gear, and evaporating and 
distilling apparatus. There is a steam capstan for 
ward. There are two 8-cwt. anchors of the ordinary 
Admiralty pattern. In order to provide for the 
housing of these without masking the fire of the for- 








ward guns, a special tilting-table has been devised by 
the Austrian authorities. The boilers are four in 
number, and are of the Yarrow straight-tube variety. 
The destroyer will have a complement of five officers 
and 64 men. 

The Huszar is interesting, as she is similar—except- 
ing in some details suggested by recent experience—to 
the destroyers which Messrs. Yarrow and Co. built some 
short time ago for the Japanese Government, and 
which have been doing such excellent service for their 
side during what may, perhaps, be described as the late 
naval war. The Japanese boats, however, made a speed 
of 31 knots on trial, whilst the contract speed of the 
Huszar is 28 knots ; but the Japanese boats were tried 
with a load of 49 tons, whilst, as stated, the trial load 
of the Austrian vessels is to be 100 tons. This is a re- 
duction of speed of 1 knot for about every twenty 
tons additional weight. 

The most marked difference between the Austrian 
and Japanese boats consists in the arrangement of the 
funnels and uptakes of the boilers. With these high- 
powered vessels the boiler space necessarily occupies a 
considerable length of the forward middle part of the 
hull, and this brings the foremost chimney very near 
the bow (Fig. 1). This in turn pushes forward the navi- 
gating bridge, so that there is quite a short length of 
the vessel in front of the steering-wheel. Every sailor 
knows how much easier it is to manceuvre a vessel 
when the whole length is in front of him, but this can- 
not be arranged with modern steamers of this type, 
and, practically, the bridge must be in front of the 
funnels, With three-quarters or more of the ship out 
of sight, and that three-quarters swinging through 
the largest arc when the helm is put over, it is ex- 
tremely difficult to mancwuvre these light craft in 
narrow or crowded waters, especially when a strong 
wind is blowing, whilst the tactical advantage ot 
accurate steering can hardly be over-estimated. 

To get the boilers into the vessel and to keep the 
bridge a reasonable distance from the bow was the 
problem to be solved, and this has been done in the 
Huszir in a very simple manner. As shown in Figs. 
2 and 3, the chimney of the forward boiler—there is a 
funnel to each boiler—is carried aft by bringing the 
uptake horizontally over the stokehold by means of a 
raised superstructure, and in this way an addition of 
17 ft. or 18 ft. of “sighting” is secured. There 
appears to be no serious obstacle to the plan being still 
further extended, so that the wheel could be placed 
still further aft, or the bridge being kept further 
away from the chimneys—a desirable feature with a 
leading wind. 

The trial of last Thursday week was of a preliminary 
nature in regard to speed, the time being chiefly 
devoted to the usual anchor trials. Four runs were, 
however, made on the Maplin mile, the vessel realising 
the contract speed of 28 knots with the boilers steam- 
ing easily, the pressure averaging about 200 lb, to the 
square inch, or 65 1b. less than that at which they are 
designed to work, and the revolutions averaging 380 
per minute. 

The official full-speed trials took place on Tuesday, 
June 20, when a speed of 28.537 knots was attained 
during a continuous run of three bours, the vessel 
being loaded with 100 tons. The Austro-Hungarian 
Government was represented by Captain Josef Ritter 
von Schwartz, naval attaché ; Captain Franz Ritter von 
Keil; Baron Franz von Preuschen ; Marine Engineer 
Rudolf Zhernotta ; Herr Josef Grond ; Engineer Anton 
Tonsa; Herr Hans Musurka, and Herr J. Seifrids- 
berger. The vessels were constructed under the two 
last-named officials. Mr. W. W. Marriner and Mr. 
Harold Yarrow were in charge of the trials on behalf 
of Messrs. Yarrow and Co. 








INDUSTRIAL NOTES. 

TuHE state of the labour market shows some improve- 
ment as compared with last month’s report of the 
Labour Department of the Board of Trade. The returns 
sent in were 4896, of these, 3470 were from employers 
or their associations, 1341 from trade unions, and 85 
from other sources. In addition to some seasonal 
improvement in the building, boot and shoe, and 
clothing trades, employment in the engineering, ship- 
building, cotton, sealiea, hosiery, and wors trades 
was better generally than in the month previous, and 
better also than a year ago, except as regards the 
buiiding trades, which were not so good as a year 
ago. In the 271 unions making special returns there 
was an aggregate membership of 575,512; of these, 
29,487, or 5.1 per cent., were unemployed, as com- 
pared with 5.6 per cent. in the month previous and 
6.3 per cent. in the same month a year ago. 





Employment in the coal-mining industry remained 
about the same as last month, and was slightly 
better than a year ago. At collieries employing 
558,126 persons the pits worked on an average 4.93 
days per week; same month a year ago, 5.09 days 
per week. 

In ironstone-mining there was little change as com- 
pared with a month ayo or a year ago. At the 120 
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mines and open works covered by the returns the time 
worked on an average was 5.85 days per week, 5.71 
in the previous moan and 5.90 in the same month a 
year ago. Employment generally was very steady. 

Employment in the pig-iron industry continued to 
improve during the month, and was considerably 
better than a year ago. Return; relating to the 
works of 108 ironmasters showed that 322 furnaces, 
employing about 22,900 workpeople, were in blast at 
the end of May—an increase of three furnaces as com- 
pared with the previous month, and of 14 as com- 
pared with May, 1904. These increases were con- 
fined to England and Wales, the number of furnaces 
in blast in Scotland being the same in all three periods. 

At iron and steel works trade continued good, and 
was considerably better than a year ago. Returns 
relating to 195 works, employing 88,267 workpeople, 
show that the volume of employment was 0.2 per 
cent. greater than a month ago, and 5.9 per cent. 
greater than in May, 1904. 

Inj the tinplate industry employment continued 
to improve during the month, and was much better 
than a year ago. At the end of May 417 mills were 
at work—an increase of nine as compared with the 
previous month, and of 45 as compared with the 
corresponding period of last year. The number of 
mills in operation is now greater than at any time 
since March, 1900. 





The engineering trade showed an improvement on 
the previous month, and employment generally 
was considerably better than a year ago. The per- 
centage of trade-union members unemployed at the 
end ot May was 5.2, as compared with 6 per cent. at 
the end of April, and 6.6 per cent. at the end of May, 
1904 


The shipbuilding trades showed some recovery 
in May, after the falling-off reported a month ago, 
and are now at about the same level as at the end of 
March. As compared with a year ago, a more 
marked improvement is shown. The percentage of 
trade-union members unemployed at the end of May 
was 11.1, as compared with 12.2 at the end of April, 
and 13.1 per cent. a year ago. 





Employment in the cotton trade continued very 
brisk, and was considerably better than a year ago. 
Returns from firms employing 134,140 workpeople 
showed an increase of 0.8 per cent. in the amount of 
weekly wages paid compared with the previous month, 
and of 10.3 per cent. compared with a year ago, when 
there was much organised short time in consequence 
of the high price of raw cotton. 

In the woollen trade things continued good, and 
showed improvement compared with a year ago, both 
as regards numbers employed and aggregate amount 
of wages paid. Returns from firms employing 15,566 
workpeople showed an increase of 3.6 per cent. in the 
amount of wages paid as compared with the previous 
month, and of 6.1 per cent. compared with a year ago. 

Employment in the worsted trade showed an im- 
provement as compared} with both a month and a 
yearago. Returns from firms employing 37,286 work- 
people showed an increase of 2 7 per cent. in the amount 
of wages paid as compared with the previous month, 
and of 2.5 per cent. compared with a year ago. 

The flax trade showed little change as compared 
with a month ago and a year ago, being fair generally, 
but slack in Fifeshire. Returns from firms employing 
59,458 workpeople showed a decrease of 0.1 per cent. 
on the number on but an increase of 0.3 per 
cent. compared with a year ago. 

In the jute trade employment continued moderate 
—worse than a year age. Returns from firms employ- 
ing 25,903 workpeople showed a decrease of 1.6 per 
cent. in the number employed compared with the 
month previous, and of 3.5 per cent. compared with 
a year ago. 

Employment in the silk trade remained about the 
same. Returns from firms employing 12,365 workpeople 
showed a decline of 1.6 per cent. in the number of 
throwing and spinning spindles at work as compared 
with the previous month, and of 0.4 per cent. as com- 
pared with a year ago; the number of power looms 
working showed an increase of 0.5 per cent. compared 
with the previous month, and of 6.6 per cent. compared 
with a year ago. 

The hosiery trade was moderate in England, good 
in Scotland ; it was generelly better than a year ago. 
Reports from firms employing 20,540 workpeople 
showed an increase of 2 per cent. in the amount of 
wages paid compared with the month previous, and of 
5.8 per cent. compared with a year ago. 

Employment in the boot and shoe trade continued 
to improve and was moderate; it was considerably 
better than a year ago. Returns from 488 firms, em- 
ploying 65,500 workpeople, and paying 64,609/. in 
wages, showed an increase of 3 per cent. in the amount 
of wages paid compared with the previous month, and 
of 8.1 per cent. compared with a year ago. 


The other leather trades were slack, but better 





The percentage | strikers, and tendering their active support, just at a 
time when the political relations of the two countries 
—Sweden and Norway—are strained to the uttermost, 
The feeling in Norway seems to be general, so that the 

| critical political situation has not alienated the men of 
the two nationalities in matters industrial. It is a 
unique instance of the solidarity of labour in a great 
political crisis, and might help in the solution of the 
difficulty. 


than a month ago and a year a 
of trade-union members returned as unemployed was 
7.5, as compared with 9.3 a month ago, and 9.5 a year 
ago. 





In the printing and bookbinding trades employment 
was slack, but slightly better than a month ago and a 
year ago. The percentage of trade-union members 
unemployed at the end of the month was 5.4, as com- 
pared with 5.8 the month previous, and 5.6 in May, 
1904. 

Employment in the fp aan trade remained 
fair. The percentage of trade-union members unem- 
ployed was 3.1, against 3.8 in the month previous, and| party, But the outlook is not such as to give un- 
3 percent. a yearago. | qualified satisfaction to Labour men in other parts of 

In the glass trades things were as pred the world, least of all in this country. It would seem 
than a — ago and a ond ago. | h the —s | that the fiscal question is the great problem before the 
trades employment was moderate, with much short Australian politicians, rather than any definite labour 
time ; and in the brick and tile trades it was slack. policy. The fiscal question is not, and never can be, 

: Cpe . | an industrial question pure and simple. It is a great 
- ret oncom Baring torn eS and grave political matter of the first importance. In 
echieaiie teth tenn Che Meee tee telaus wan | Australia it will necessitate political alliances, and so 

y 4 |the Labour Party will be but a pawn in the game, 


generally fully satisfied, except in parts of the Midlands | 7, is Glew th hele ° ee 
- : ‘ : vas | Lhere is also the possibility, not to say probability, 
md pplicmnorgr eihereging wt age some epae A _ wa8 | that, having served a particular purpose at a critical 
At the wae. tee tes Miiden eit Detmicie aihatinn te | tk the other parties will desert the alliance and 
Phe pane mace g bth sonvuaiedll. eae Mr | combine to beat the Labour men on purely industrial 
» employ But if the Labour Party seek political 


‘ - | questions, 
Merete Sg hor sabeciedes” little change | power, they must take all risks and responsibilities. 


The success of the Labour Party in the Australian 
clections shows the power of the workmen’s unions, 
and indicates the possible return to power of the Labour 








The Co-operative Annual Congress met at Paisley 
;on Whit-Monday. There were 1400 delegates present, 
representing 2,205,972 members. ‘I'he progress of the 
co-operative movement in Scotland is said to have been 
phenomenal. In 1896 the sales in Scotland amounted 
to 12,000,000/.; last year they amounted to 20,500, 00(7. 
These figures, said the chairman, were monumental. 
In the United Kingdom the sales in 1903 amounted to 
89,266,2237. ; in 1904, to 91,884,1982. The profits in 
1903 were 9,873,385/. ; in 1904, 10,342,698/. It is 
now proposed to establish a land-owning society, to 
buy large estates and resell for housing purposes, and 
for cultivation to supply the stores. In regard to 
co-operative production it was suggested that before 
any new schemes were launched they should be sub- 
mitted to the central authority, so as to avoid failures, 
It is proposed to take steps to ensure the direct repre- 
sentation in Parliament of co-operative societies ; but 
the Congress resolved not to ally itself with the 
Labour Representation Committee. The Congress was 
equally averse to any alliance with either political 
party in the State. Members of co-operative societies 
were of all parties, and they should steer clear of 
political alliances. Dr. Hans Miiller, of the Swiss 
Co-operative Union, regarded the development of 
municipal enterprise as embodying the principles of 
co-operation on a large scale, for the benefit of the 
community, instead of for the benefit of capitalists. 
It is proposed to build large central offices in Man- 
chester for the Co-operative Union, which is a pro- 
pagandist body quite apart from, though intimately 
connected with, the Co-operative Wholesale, also in 
Manchester. 


Twenty-six new disputes began in May, compared 
with 28 in April last and 22 in May, 1904. The total 
number of workpeople affected by disputes which 
began or were in progress during May was 18,228, or 
5713 more than in April, and 12,151 more than in May, 
1904. The aggregate duration of all the disputes of 
the month, new and old, amounted to 252,600 working 
days, or 106,900 more than in April, and 179,300 more 
than in May, 1904. Definite results were reported 
during May in the case of 20 disputes, new and old, 
affecting 6741 persons. Of these Santen, 2 were de- 
cided in favour of the workpeople, 12 in favour of the 
employers, and 6 were compromised. In the case of 
one other dispute, terminating during the month, cer- 
tain points were still under consideration. 

The principal change reported in the rates of wages 
was a decrease of 5 per cent. in the standard rates of 
150,000 coal-miners in South Wales and Monmouth- 
shire. The net effect of all the changes, including 
this one, was a decrease of weekly wages of over 6550/. 
The changes affected nearly 161,600 workpeople, of 
whom 10,200 received advances, while nearly 151,400 
sustained decreases. The changes of the previous 
month affected 11,250 workpeople, the net result being 
an increase of over 250/. per week. During May, 1904, 
the number affected was about 113,900, and the net 
result a decrease of about 2800/. per week. 

One change, affecting the 150,000 coal-miners re- 
ferred to above, was arranged by a Conciliation Board; 
and one change, affecting about 1200 workpeople, took 
effect under a sliding-scale. The remaining changes, 
affecting nearly 10,400 workpeople, were arranged 
directly between employers and workpeople, or their 
representatives, two of these changes, affecting 176 
workpeople, being preceded by disputes causing stop- 
page of work. 





The Oddfellows, the Ancient Druids, the Gardeners, 
and other affiliated orders of friendly societies have 
been holding their annual conferences. Whitsun week 
is now their favourite time for such gatherings. The 
Oddfellows have not only attained what for a long 
time was their ambition—namely, a million of members 
—but they have far exceeded that magnificent total. 
There were some complaints of a decrease in member- 
ship in some of the orders ; but generally they all ap- 
og to be At The decreases were alleged to 

e due to slate-clubs and other more or less temporary 
kinds of societies. The sharing-out system seems to be 
in favour in some localities; but for efficiency the tem- 
porary societies fall far below the Ancient and perma- 
nent orders. There was one note in these gatherings 
of last week which gratifies the well-wishers of such 





The industrial and social situation in Russia has 
not changed for the better. It is quite as bad as the 
political situation ; indeed, the one is a reflex of the 
other. They act and re-act upon each other. In the 
industrial world the long pent-up forces have burst 
forth ; they cannot be longer repressed. Suppression 
and repression have done their worst, and now all 
classes seem bent upon voicing their grievances, and 
are clamouring for redress, albeit that they do so in the 
face of cannon and rifle, swords, and other weapons of 
war. On the eve of our own Whitsun holidays sensa- 
tional rumours were rife of a general strike having been 
determined upon, in which millions of workers of all | institutions-—namely, the desire to see that they are 
sections were to join. ‘‘The Union of Unions” seem | solvent in all respects, from an actuarial point of view. 
to have resolved upon it, and the toilers responded | As the law now is, they cannot get large interest on 
freely as to their willingness. But it was not con-| investments, as they are bound to invest with the 
fined to the operative workers, for professional men— | National Debt Commissioners ; and, therefore, they 
doctors, chemists, lawyers, teachers, clerks, and shop. | must either curtail their benefits or increase the mem- 
men, as well as railway employés, engineers, building | bers’ subscriptions. They have bravely endeavoured 
operatives, and, indeed, most of the workers and the | to meet the requirements of actuaries for some years 

sants appear to have signified their intention to| past, and most of them have fairly succeeded. There 
join. Yet their aims arid objects were reasonable | were complaints in some cases of the operation of the 
from a British point of view—namely, the right to | Compensation for Injuries Act ; it was alleged that it 
combine in defence of their own special interests, the | had led to malingering. This is very sad if it be so. It 
right of open meetings in public places, freedom of | would be a fraud upon employers as well as upon the 
speech and of the Press, with a demand for the release | friendly societies. All sections express pleasure at the 
and amnesty of political prisoners. There is nothing passing of the Friendly Societies Out-Door Relief Act 
so very outrageous in those demands. as beneficial to all concerned. These annual gatherings 
afford to the outside public a view of the inner working 
A great lock-out of men engaged in the Swedish iron, | of such institutions, and give to such a glimpse of their 
steel, and metal trades has taken place, some 17,000 | numerical and financial strength. 
men being involved. The Iron and Metal Workers’ 
Union has decided to levy its members, which will 
provide about 1607. per week. It is curious to note 














The question of overtime is once again occupying the 
attention of the Amalgamated Society of Engineers. 





that the Norwegian unions are in sympathy with the| A vote is being taken as to whether a representative 
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gathering shall be called together to re-consider the 
new rule as to working overtime. The rule carried 
last year at Newcastle was that no overtime should be 
worked on new work while members in the locality 
were on donation benefit, or were signing the vacant- 
book. It is said that the rule has, on the whole, 
worked well, but in some districts it has caused some 
friction, as only the engineers work under it. The 
ballot is now being taken at the suggestion of forty 
branches on the Tyne, in Lancashire, and the Scottish 
districts. In assenting to the ballot, the Council 
stipulate that not less than 15 per cent. of the members 
must vote; otherwise the result, even if favourable, 
will be inoperative. There are, of course, two sides to 
the question. Employers resort to overtime when busy, 
rather than turn away work, and so as not to increase 
their premises and plant. Workmen object to it when 
there is a surplus of labour in the market. As a 
general rule, overtime is not of advantage to the 
employer. There is less done in the time, as a rule, 
and yet employers have to pay more. It is seldom 
that the men gain any real advantage, for the extra is 
usually spent in pleasure. It was the overtime ques- 
tion which led to the great lock-out of engineers in 
1851-2. It has often cropped up in other trades, 
especially in the building trades. It would be a 
great disaster if anything like a dispute should arise 
over the matter. Possibly that may be averted by the 
joint committee, which now consider matters of special 
or general interest. 





Things were quiet generally in the iron and steel 
trades throughout the whole of last week. Never- 
theless, the reports from the Midlands were rather 
more favourable, especially as regards the better 
brands of finished iron. For the commoner sorts 
there was little demand, and prices, it is said, are not 
remunerative. In the Lancashire districts there was 
no material change in the situation. Altogether 
Whitsun week was a quiet one at the furnaces, the 
mills, and forges in all districts. 





After a six months’ strike, the ship-smiths on the 
North-East Coast have agreed to accept the employers’ 
terms of a reduction of Is. 6d. per week in time 
wages, and of 5 per cent. in piecework rates. The 
strike affected other sections, all of whom will be 
glad that the dispute has ended. 





The march of the unemployed terminated without 
any dire disaster, the men, foot-sore and weary, were 
welcomed on their return to Leicester with enthu- 









































FERRO-CONCRETE IN BELGIUM.* 


Ferro-Concrete and some of its most Characteristic 
Applications in Belgium. 
By Ep. Noattuon, of Chénée, near Liége, 


Properties and Advantages of Ferro-Concrete.—Ferro- 
concrete is a material which was unknown to the general 
public a few years ago, but has now entered with pheno- 
menal _— into all branches of constructional work. 
This result is due to its remarkable properties, which may 
be stated as follows :— 

1. The economy rendered possible by its use as com- 
pared with other competitive systems. 

2. Its resistance to fire, which is now put beyond doubt 
by numerous tests, some made for the purpose and 
others the result of accident. It is, moreover, the only 
flexible material which this quality of fire 
resistance ; and after the results of the disastrous fire at 
Baltimore it is clear that very little confidence can be felt 
in the use of metallic framework covered with thin coat- 
ings of refractory materials. 2 

3. It is unaffected by atmospheric action. Concrete is 
from this point of view comparable with stone of the 
best quality, and it improves with age. As to the metal 
built into the concrete, it has been proved that it is 
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8. Its great rigidity and the localisation of the effects 
of shocks. 


GENERAL STATEMENTS. 


Concrete.—The material is an agglomerate of hard 
stones- bound together with cement. As cement is ex- 
pensive and contracts considerably, it is of advantage to 
use the least possible quantity by reducing the volume of 
the voids between the pieces of stone. This result is 
obtained by using a mixture of materials of different 
sizes, such as gravel and sand. Moreover, in order to 
disperse the cement with great certainty equally through 
the mass it should be mixed with sand only. Instead of 
gravel, granite chips, the refuse of the quarries, may be 
used with a. Although these chips cause more 
voids, they nevertheless give a tougher product, owing 
to their angular form, which increases the adherence. 
Granite dust may also be used instead of sand. The 
choice of cement is of the utmost importance, and in 
order to be quite certain it is desirable to use only Port- 
land cement of a well-known brand. According to the 
nature of the work, the concrete contains from 350 lb. to 
700 lb. per cubic yard. 

In systems of construction where the metal framework 
can carry by itself the whole load, and where the con- 
crete it merely intended to protect the metal, to fix it, 
and to hold its different parts together, then the quantity 
of cement may be reduced to a minimum, and the gravel 
| be replaced by slag or by coke breeze. 
he concrete is-far weaker than the other, but it is 
| less expensive, lighter, more refractory, and more sound- 
| proof, and nails can be driven into it. 
| Metal.—At the present time the metal almost ex- 
clusively emplcyed is mild steel with an ultimate tensile 
strength of 27 tons per square inch. - This costs no more 
than iron, and has the advantage of possessing a greater 
tensile strength and a higher coefficient of elasticity than 
the latter metal. 

Round bars are generally used, as they facilitate the 
escape of air and the yoeoee ramming of the concrete; 
they also possess no sharp angles which would cut the 
| concrete ; but, on the other hand, the round section gives 
the lowest coefficient of adhesion for a given cross section 
of metal. 

Centering.—The construction of the centering is the 
| most important part in the employment of structures in 
| ferro-concrete. It takes up the most time, and seriously 
| enhances the cost of the work. In the design of the 

centering the contractor has an opportunity to exercise 
| all his ingenuity ; to use wood which can be again em- 
| plo red, and to avoid cutting the wood into short lengths 
| and so causing waste of material. If vaulted forms have 
to be constructed, the cost of the centering may be greater 
than that of the ferro-concrete itself. 
| Certain systems reduce, or even obviate altogether, the 
| use of centering by the employment of metal work of 
| sufficient strength, or pieces of concrete specially made 
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tion to the subject, and the collections en route gave a 
good round sum to the cause, otherwise the demon- 
stration was a failure. In no case did the labour 
members generally appear. 





It,is reported that the federated trades representing 
the engineers, shipbuilder?, and others on the Clyde 
have resolved to insist upon weekly payment of wages. 
They have requested the employers to meet them in 
conference to arrange matters. 





selgian socialists are, it is said, considering the 
relationship between them and trade unions. Some 
seem to desire that the unions should be affiliated, 
others think it best to remain independent, but to co- 
Operate in action. The socialists in Belgium are by 
far the strongest party. 








_Frexcn Coa-Mintne.—The Council of Administra- 


tion of the famous Anzin Coal-Mining Company has just | 


reported progress for 1904. It appears that the number 


of pits in working by the company last year was 19, and | 


that the extraction effected was 3,141,645 tons. The 
tunual production for the ten years ending with 1904, 
invlusive, was ay follows :—1895, 2,978,752 tons; 1896, 
,32,130 tons ; 1897, 3,132,747 tons ; 1898, 3,168,907 tons ; 
189, 3,154,092 tons ; 1900, 3,105,501 tons ; 1901, 2,881,759 
tons; 1902, 2,710,015 tons; 1903, 3,136,488 tons; and 
1904, 3,141,635 tons. It will be seen that the company’s 
extraction is almost stationary. Coke was made by the 
company last year to the extent of 236,514 tons. The 
© mpany’s production of agglomerates for the year was 
~1/,496 tons. The profits derived from working last year, 
alter allocating 144,314/. for new works, admitted of the 
payment of a dividend of 1000/. per denier; the cor- 
responding distribution for 1903 was 1040. per denier. 
‘he reduction observable in last year’s dividend was ex- 
plained by a decline in the price of coal in the closing 
months of 1904, 














perfectly preserved without loss of weight, and that even 
if used in a rusty state, it will recover after some time 
the bluish tint which it when leaving the rolling 
mill. This almost incredible result is due to a chemical 
action of the cement and probably to the formation of a 
protective coating of silicate of iron. Concrete also re- 
sists equally well the effects of corrosive fumes and liquids 
which are feebly acid. It may be used for marine work 
if the proportion of cement employed be high. 

4. The ease with which the material may be made to 
take any desired form. While preserving the architec- 
tural appearance of stone, a boldness in construction ma, 
be attained which is impossible with the latter material. 
It is merely necessary to measure the materials precisely ; 
an error can be corrected during construction, and unfore- 
seen details can be improvised. This adaptability is 
specially valuable in dealing with existing structures. 

5. Its homogeneity, and the mutual support which 
neighbouring parts give in resisting concentrated loads. 
Joints are no longer weak places. Girders which cross, 
pass through each other without a break. Monolithic 
constructions are rendered possible which are far more 
resisting than others to secondary stresses. 

6. Its rapidity of execution. The constituent parts 
are merely raw materials aes ager | no previvus prepara- 
tion, and therefore procurable without delay. e indi- 
vidual importance of the single parts is negligible, thus 
rendering them easy to obtain, transport, and erect. 
Night work also does not occasion the noise caused by 
riveting. 

7. Its impermeability, if it has been “‘ floated,” imme- 
diately after construction, in a careful manner. Under 
such conditions it may in the construction of flat 
roofs, reservoirs, sewers, &c. The monolithic structure 
which is also water-tight may be produced without crack 
or re-entering angle, so that it can be freely washed 
down with the hose. Such a structure is essentially 
hygienic. 


* Paper read before the Institution of Mechanical 
Engineers at the Liége meeting, June 20. 


formed in the concrete by centering, and then finished 
in gauged work ; but the latter is a difficult process, for 
the neat cement takes some time to set, and is not 
sufficiently plastic. 

Deflection.—It is not possible by a simple examination 
to ascertain the strength of a finished structure in ferro- 
concrete, for the metallic members are no longer visible, 
and their precise size and position cannot be gauged. 

The only method is to measure the deflection of the 
structure under given loads. The results obtained are, 
however, not precise, and useful information can only be 
gained by comparing similar structures. ‘I'he deflections 
of structures in ferro-concrete are much less than those 
which would be given by a structure of equal strength 
built of wrought iron ; for when concrete is stressed up 
to its elastic limit, its deflection is less than that. of iron 
under similar conditions. 

Principles of Construction. — Professor Rabut has 
summed up in the following six rules the Ley on which 
experience and theory recommend should be followed in 
the construction of ferro-concrete buildings. 

1. No connections should be made of iron to iron, as 
the concrete itself holds the parts together in the most 
economical manner. 

2. At least two distinct systems of reinforcement should 
be used, the one system to take up the tensile stress, and 
the other to take up the shearing stresses in the concrete; 
when it is necessary a third system should be used to take 
up the compressive stresses. 

3. To so arrange the reinforcement that the separate 
members may be stressed in the direction of their length, 
so that the stresses produced between the iron and the 
concrete shall be tangential, and not normal to the axis of 
the members of the reinforcement. 

4. To profit by all meansof increasing the homogeneity 
of the various parts of the structure. This may be done 
by prolonging the iron parts of one portion of the struc- 
ture into the thickness of the concrete of the adjoining 
portions, at a negligible cost ; while the construction of 
rigid joints in a metallic structure is very expensive. 

5. On the other hand, advantage should be taken to 
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the utmost extent of the homogeneity thus obtained to 
economise materials, 

6. In view of this homogeneity, sudden alterations in 
the cross-section ot the parts should be avoided, as the 
parts tend to assist one another and to distribute the 
stresses, the constitution of ferro-concrete being, so to 
speak, democratic. 

The component parts of a ferro-concrete structure may 
be classed under three headings, which the author will 
examine in turn. They are—(1) the parts which resist 
tensile stresses; (2) those which resist compressive 
stresses ; and (3) those which resist more complex stresses. 


Parts REsisTiInG BENDING STRESSES. 


These comprise chiefly the beams and the platform 
beams. In the majority of cases the beam supports a 
platform which is solid with it, and can therefore be used 
as a framework in compression; and this is one of the 
most characteristic properties of ferro-concrete. The 
beam is therefore vane composed of the rib and the part 
of the platform on each side, and this has a cross-section 
in the form of a T. The tension member consists of one 
- <n metal bars embedded in the lower part of 
the rib. 

The materials are therefore used in the most rational 
manner, the concrete of the platform is subject to com- 
pression, and the metal resists tension ; but this speciali- 
sation of work is only possible owing to the adhesion of 
the concrete to the metal. In reality there are forces 
tending to produce sliding, and these are proportional to 
the shearing forces, and therefore attain their maximum 
value near the supports. These forces tend to shear the 
concrete of the rib, and are concentrated at the contact 
surface of the concrete and metal. The mutual adhesion 
of these two materials is of very great importance, and 
it is well to bear this in mind. 

Numerous tests have shown that in a carefully-built 
structure this adhesion is not of lower value than the 
shearing coefficient of the concrete itself. If, however, 
the concrete be very poor in cement, or if it has been 
gauged too dry and insufficiently rammed, then the 
adhesion may be low, and the use of bars of special section 
has advantages, these bars having projections which pre- 


vent all slipping of the metal in its concrete sheath. 
Such bars are very commonly used in American practice. 





Fic. 6. Unper Construction. 








It has been stated that the adhesion was illusory, and 
that in reality the effect was merely due to a high co- 
efficient of friction between the iron and the concrete 
which compressed it in shrinking. But the fact that 
beams subject for lengthened periods to incessant vibra- 
tion, such as those in the floors of flour-mills, have 
remained sound tends to prove that the adhesion is real 
and lasting. Special tests have always given reassuring 
results, except when they have been made upon flat con- 
tact surfaces; but this is a condition which does not 
occur in practice, and it is probable that during setting 
the contraction of the cement produces tangential 
stresses which destroy adhesion as it is produced. In the 
case of cylindrical surfaces, on the contrary, this contrac- 
tion produces compression normal to the axis of the 
cylinder, and therefore favourable. 

Adhesion does not only assist in resistance to shearing 
stresses, but the variations in relative volumes of the two 
materials in contact must be considered, these variations 
being caused by change of temperature or by shrinkage 
of the concrete. 

Temperature has no influence, for the coefficients of 
gps of iron and concrete are practically the same. 
When concrete sets in air, it contracts, and, therefore, 
ee as considerable initial compression upon the 
embedded metal, whilst being itself subject to an equiva- 
lent tensile stress. 

When the concrete sets under water, the opposite effect 
is produced—the concrete expands and puts the metal in 
tension. 

It is important that the shearing stress should neither 
overcome the adhesion of the metal to the concrete nor 
shear the rib of the beam. 

To fulfil the first condition it is necessary to form the 
metal framework of such a number of bars that their sur- 
faces in contact with the concrete shall be large enough, 
and, in consequence, the chance of surface slips shall be 
reduced. To avoid shearing of the rib special stirrup- 
shaped bars are used which join together the two members. 
It is not correct to state that these stirrups directly resist 
the shearing stress. In reality; a piece which is under 
shearing stress throughout its entire length is by that 
stress subject to bending, but the stirrups have no rigidity 
and are incapable of resisting any appreciable bending 





moment ; asa matter of fact, they fulfil the same purpose 





Fie. 7. 











Dome COMPLETED. 


as the tension bars in the web of a lattice girder ; the 
duty of the compression bars is fulfilled by the concrete 
of the rib. It is therefore obvious that it is essential for 
the stirrups to be hooked at one end to the tension bar, 
and that at the other end they should be solidly embedded 
in the concrete platform. Fig. 1, page 817, shows the trans- 
verse section of a beam built on the Hennebique system, 
and beside it the drawing of a single stirrup. This stirrup 
consists of a flat bent bar with the two ends bent in the 
form of claws, allowing it to hook itself solidly into the 
floor structure. The use of the flat bar in preference to the 
round bar facilitates the construction. Fig. 2 represents 
a cross-section of a beam on the Coignet system. Here 
there is an upper iron framework. wing to this it is 
possible to put the framework of a beam together in ad- 
vance and to place it in position entire while holding it 
by the upper bar. The attachments are made of bars of 
round iron bent to U section, and the ends are twisted 
together so as to form an elongated ring. Owing to the 
presence of the two frameworks the attachment binds the 
two members together very effectively. The round seo 
= is better suited to the concrete than the rectangular 
orm. 

Another means of resisting sliding consists in omitting 
horizontal bars in tension, and--substituting bars fixe 
obliquely in the webs and rising to the floor structure at 
the ends of the beam. In this manner a beam of variable 
height is obtained approaching more or less closely to the 
parabolic form; that is to say, the ironwork will be subject 
to a constant tension upon its entire length, and the 
shearing stress will be zero, as it is neutralised by the 
vertical component of the oblique tension in the bar. In 
this manner, however, the difficulty is only set back a 
step, for the bar being in tension right up to the ends, must 
lose it rapidly in a very limited space, whence arises & 
considerable tendency to slipping, which is met either by 
opening out the end into a swallow-tail, or, if this is 1n- 
sufficient, by bending the bar upon itself and placing 4 
cross-pin in the bend. Thesimple oblique bar is not used 
for a te with free supports. 

The author has pointed out that one of the charac- 
teristics of concrete is to lend itself easily to continuity 
of structure ; but it is clear that this may have the effect 
of displacing, towards the bottom, the diagram of the 








bending moments in such a way that near the supports 
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certain reversed moments may be of higher value than 
the moment at the centre of the span. From this cause 
tensile stresses are produced in the top member and com- 
pression stresses in the bottom member. In order to 
overcome the first set it is necessary to provide new 
reinforcement, if it does not exist in the upper member, or 
raise the lower reinforcement towards the top of the beam, 
which has also the advantage of neutralising the tendency 
to sliding, as has already been pointed out. 

To overcome the second series the concrete of the lower 
part of the web is often insufficient, and then the lower 
reinforcement is used at this point in compression. 
Another method which is coming into use consists of 

nding the concrete of the web, a as will be pointed 
out hereafter, considerably increases the resistance to 
crushing. When the reversal of the moments is due to 
the continuity of the beam and the floor platform, the use 
of reinforcement in the upper part is not always necessary ; 
in fact, the platform may then play the part of the 
member in tension, owing to the “distributing” bars 
which it contains, and to the resistance to tractive efforts 
of the ferro-concrete itself, which the author will discuss 
later. When the beams have no continuous platform at 
their upper part, they ought to be provided with com- 
pressive reinforcement or be banded. 

Vig. 3, page 817, is a longitudinal section of a portion 
of a beam on the Hennebique system. It will be ob- 
served that half the bars composing the lower reinforce- 
ment rise to the top at the supports, resisting at the 
Same time the tendency to slide and also the moment 
of shearing at the junction. The other half keep their 
position right to the end, where they serve to resist the 
compression and to support the stirrups. 

Fig. 4 represents a portion of a beam built upon the 
system of Perraud and Dumas. The attachments are 
formed of a trellis of flat strips bent obliquely between 
the iower reinforcement and a bar at the top, so that the 
body of the beam forms one mass of great rigidity, which 
is of value in the erection. The lower ironwork is re- 
inforced in its central part by a bar, in order to obtain as 
nearly as possible a section of canal resistance. This 
method has, however, the disadvan of giving a mini- 
mum perimeter to the section of the ironwork at the 
supports, which are precisely the points where it should 
aero i a vé 7 At the a of the — 

i rs to resist shearing at the supports, and com- 
pression bars in the centre. ’ — 

Tbe author of this paper desires to advocate a simple 








system which affords a reinforcement of canal resistance, 
and offers every security for resistance to sliding. Fig. 5 
shows its application to a beam without fixed ends. For 
& span of moderate amount the reinforcement consists of 
bars of three different lengths. 

It will be seen that they leave the lower part of the web 
at determined distances, and rise towards the floor struc- 
ture, where they end ina hook. In these hooks, as well 
as in the angles formed by bending, there are placed 
transversely pins a and b. These pins are of great im- 
portance, for they represent the placing between the 
oblique parts of Som which may considered as the 
diagonals of the web of a lattice girder, and the concrete 
lying between a and b, which is analogous to the com- 
pression bars. The reinforcement of a beam with plat- 
form is calculated according to the nature of its central 
transverse section where the maximum bending moment 
occurs. 

As the sliding efforts there are zero, the normal sections 
remain flat after deformation, and merely swing upon the 
neutral axis. This condition of conservation of the plane 
sections, combined with the equations of equilibrium of 
movement and of moments, suffices to determine the 
forces acting upon the reinforcement. But for this it is 
necessary to know the law which connects the compression 
of the concrete to its decrease in length. This law, how- 
ever, varies within wide limits according to the com- 
position of the concrete, and especially with the manner 
in which it is used in the work, the degree of fluidity. 
and the ramming. Moreover, the law is not linear, a 
is greatly eres by hysteresis, so that the deformation 
is a function of the duration of the compression and of 
the former life-history of the concrete so far as stresses 
are concerned. Yet when the height of the beam is great 
relatively to that of the floor platform, the variation of 
the law of deformation of the concrete does not sensibly 
affect the forces acting upon the reinforcement, and the 
section of the latter may be calculated with sufficient 


accuracy. 

It should be noted that the elements of the floor plat- 
form which constitute the reinforcement in com ion 
have an efficiency which diminishes as their distance 
from the web increases and as the length of the beam 
decreases. 
The Floor Platform.—When in a beam of T-section the 
part of the concrete in tension in the web has merely an 
insignificant influence and may be neglected, it is desir- 
able to inquire if it is not the same with the concrete in 





tension in a floor platform which has a section larger than 
that of the concrete under compression. M. Considere 
has shown that ferro-concrete can extend without 
cracking until the reinforcement reaches its limit of 
elasticity, and that the part of the resistance due to the 
concrete attains after the first extensions a value which 
remains constant until rupture occurs. It is evident that 
if this result is to occur, the piece must be free from all 
cracks before the test ; and to obtain this condition special 
Renae must be taken in its manufacture and setting. 

xcess of water must be avoided in gauging, ramming 
must be carefully done, and the piece must be kept moist 
during the first days of setting. 

In practice these conditions are never fully realised, 
and therefore the rapid shrinkage of the cement produces 
premature tensile stresses which cause hair cracks. But 
these cracks never affect any great depth of the floor 
structure, and many contractors think that one may 
therefore count upon almost the whole of the concrete in 
tension to relieve the reinforcement; others, on the 
contrary, believe that it is always dangerous to ceunt 
upon this aid. 

The tension of the reinforcement of a platform will 
also vary with the law of deformation, which it may be 
thought desirable to apply to compressed concrete, a law 
which is all the more .uncertain as concrete is not 
homogeneous ; in fact, the last layer of concrete is not 
generally rammed, so as to facilitate levelling. It is there- 
fore obvious that the theoretical calculation of floor struc- 
tures can only have a relative value, and that the coeffi- 
cients which are used in these formule ought to be obtained 
from practice. This uncertainty in calculation is besides 
often hidden by the want of precision with which the re- 
inforcement can be fixed in the thickness of the platform. 
Like the beams, the platforms are very often fixed or 
continuous, and this condition requires reinforcement in 
the upper layer, or in a simpler manner by the raising of 
the lower reinforcement near the supports (Fig. 2). 

With respect to resistance to sliding, as the perimeter 
of the section of the reinforcement is almost always less 
than the width of the platform, it is useless to provide 
stirrups. Besides the principal reinforcement there are 
placed immediately above it, and in a perpendicular 
direction, some “distributing” bars which are intended 
to interlace with several of the principal bars, and offer a 
better resistance to a concentrated load. In order to 
ensure regularity of erection the two systems of bars are 
sometimes bound together at some of the crossing points 
by means of iron wire. 

When it isa question of covering a surface approxi- 
mately square—a case which occurs frequently in houses 
—there is a great advantage in making the two systems 
of bars of equal strength, so as to make use of all four 
sides of the space as supports. The uncertainty of the 
conditions of stress upon the reinforcement which is so 
great for the ordinary floor platforms is still more so for 
the square surfaces refer to above. The reinforce- 
ment may be fixed in lines parallel to the sides or 
parallel to the diagonals; the use of the latter system, 
which necessitates a large number of different lengths of 
bars, cannot be justified by any theoretical considera- 
tion ; a satisfactory system consists in placing the re- 
inforcement parallel to the sides and grouping the bars 
closer together along the middle of the sides. 

A simple and el t arrang t for surfaces of small 
dimensions consists in the use of expanded metal as the 
reinforcement ; perfect security is then obtained for the 
necessary adhesion, and a poor concrete may be employed. 
This method of construction can be recommended for 
foundation blocks. 





Pieces ror Resisi1nc CoMPRESSION STRESSES. 


Colwmns.—Columns are usually made of square section 
to facilitate centering ; as a rule the reinforcement con- 
sists of four longitudinal bars placed near the four angles 
and joined at intervals by cross-ties. The ties are intended 
to prevent the buckling of the individual bars, and also 
serve to retain them in position during the filling of the 
concrete. The cross-ties consist of plates or round bars, 
which surround the longitudinal bars. Sometimes they 
are twisted round each bar, or plates with holes may be 
threaded upon the bars. 

The calculation of the reinforcement is empirical, for 
the determination of the strain is first of all affected by the 
uncertainty regarding the law of deformation of the con- 
crete, since it is directly proportional to the latter. 
Besides this, the shrinkage of the cement communicates 
to the metal an initial compression which is often very 
vonsiderable, but impossible to value beforehand. More- 
over, the bars also assist in resisting the tendency to 
buckling of the entire column ; but the buckling is pro- 
portional to the coefficient of elasticity of the column, 
and this value varies with the load, and is: very dif- 
ferent for the same load according as the preceding 
load has been greater or less than the load under con- 
sideration. 

The resistance to buckling and to crushing is much 


increased by the use of’ concrete ef rich in cement, 
gauged with only a small quantity of water, and well 
rammed, 


Banded Concrete.—The methods of reinforcing concrete 
against compression have been revolutioni by the 
introduction of the banded concrete invented. by M. 
Considére. 

The very remarkable work of M. Considere has shown 
that metal employed under the form of bands has, from 
the point of view of resistance to compression, an efficiency 
2.4 times greater than that used in the form of longitu- 
dinal reinforcement. To be effective these bands ought 
to be circular, and should not be placed further apart 
than one-seventh of the diameter of the banded concrete. 
By submitting the banded pieces to an initial compres- 
sion, or letting them harden under water, the bands 
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become also much more efficient than longitudinal bars in 
resisting buckling. They have also the considerable 
advantage of being endowed with an absolutely surpris- 
ing plasticity, which makes a thoroughly sound structure. 
arning 1s also given of excessive compression by the 
shelling off of the concrete covering the bands long before 
the structure has reached its safe limit of compression. 

The simplest and most economical form of the bands is 
the spiral. By putting the turns of the spiral closer 
together it is possible to strengthen certain parts which 
are under the greatest stress and give a known increase 
tothe strength. It is also possible to reinforce a structure 
already completed by winding round it an iron wire 
which is afterwards covered with a layer of plaster. 

Banded pieces prepared in the tea ob with all 
possible care, and made with a very rich concrete and 
subjected to initial compression, offer a resistance to com- 
pression comparable with that of a structure of riveted 
steel of the same weight, and are less expensive. It is 
safe, therefore, to prophesy that banded concrete will be 
able, in a large number of cases, to replace with advantage 
the compression members made of rolled steel sections in 
a large metallic structure. The tension members would 
consist of bundles of round bars lightly banded and dipped 
in concrete. The connections would be more easily mide 
than those of other frameworks, and could be reinforced 
by a supplementary banding. Such structures would 
have an unlimited life, with practically no expense for 
maintenance, 

In this connection, M. Cunsidére has constructed and 
tested with complete success a bridge of 65.6 ft. span, 
entirely built of banded concrete. 

An important application of banded concrete has come 
into ordinary use for piles. Such piles are stronger than 
those of wood, and have the enormous advantage that 
they do not rot. 


Parts Supmitrep TO ComMPLEX STRESSES. 


The most important type of these pieces is the vault, 
in which the reinforcement is specially designed to resist 
bending stresses caused by non-symmetrical or concen 
trated loads, whilst the concrete supports in compression 
those that are fixed and distributed. 

The greatest uncertainty exists as to the most rational 
method of reinforcing a concrete vault; the calculation 
of the reinforcement is only rendered possible by the use 
of empirical coefficients. 

For vaults of wide span one observes that different 
builders follow opposite methods; some, like Henne- 
bique, thinking that the essential character of ferro- 
concrete is the opportunity which it gives for producing 
monoliths and of profiting in all cases of possible bond- 
ing, form their vaults of a series of ribs in arcs connected 
at their upper parts by a horizontal platform ; the arc 
has then near the supports its maximum of height, and 
this permits a good bonding with the abutments. Other 
builders seem to be haunted with the fear of the effect 
of expansion and of shrinkage, and give to their vaults as 
much flexibility as possible by making them with a cylin- 
drical lattice-work. In recent years some have gone 
further in this direction, and formed arches with three 
joints. 

As has been seen from the preceding remarks, it is most 
frequently impossible to determine accurately by means 
of theoretical formule the actual cross-sections of the 
reinforcement. 

The best guide is experience translated as well as pos- 
sible into empirical rules. These rules will be all the 
more reliable according as they are based upon a larger 
number of structures, and, from this point of view, it is 
best to prefer the systems which have been the most 
employed in practice. 

On the subject of principles of calculation for struc- 
tures in ferro-concrete, it is interesting to cite the opinion 
of Professor Rabut :— 

‘“*T often hear it said that structures in ferro-concrete 
cannot be so accurately calculated as metallic structures ; 
in my opinion the contrary is true; the formule for 
metallic Teldges are in their principles just as arbitrary, 
and just as far from the expression of the real strains, as 
those of ferro-concrete; but the latter have the advan- 
tage of containing twice as many constants—those of iron 
and those of concrete—which, if these constants are con- 
veniently chosen, will allow of approaching the truth 
much more nearly.” 

The author wil ger briefly describe some types of con- 
structions in ferro-concrete which present interestin; 
features, and will restrict his choice to recent-works an 
those to be found by preference in the neighbourhood of 
Lidge. 

Dome or THE CenTRAL Rattway Station AT ANTWERP. 

This dome, shown in Figs, 6.and 7, page 818, springs 
from the level of the roofs of the mass of buildings of the 
station at a height of 130 ft. above ground-level, and rises 
another 130 ft. to the spire. It is entirely constructed of 
ferro-concrete, by: Messrs. Vasanne, of Brussels. The 
work was originally intended to be built in stone, but 
it was discovered that the foundations would not carry 
such a weight. and therefore ferro-concrete was preferred, 
as it could be built hollow. However, it was necessary to 
follow minutely the form of the original design, which, 
rationally conceived for a massive material like stone, 
often presented serious difficulties of execution in ferro- 
concrete. 

The. dome comprises four large glass lights placed upon 
the sides of a square, and upon these rests the actual dome, 
which in its turn supports a campanile. Each glass light 
is in the form of a gallery with seven arcades, surrounded 
by ademi-arch of 32.8 ft. radius. The arches are framed 
by an archivault of 11.5 ft. in height, which receives at its 
periphery the haunches of the dome. 

The entire structure, which is 1800 tons in weight, rests 


entirely upon the columns at the angles of the glass lights, 
for it was only at these points that a solid support could 
obtained. These columns are Y shaped in the cross- 
section, which has an area of 10.7 square feet, and they 
are subdivided at the height of the centres of the arches 
into three beams. e 
The tail of the Y,is extended in the diagonal plane in 
the form of a thrust-block rising obliquely between the 
two shells of the dome. Each of the limbs of the Y forms 
the abutment of the beams in the .arch, 8.2 ft. bigh, 
situated in the archivault. In the horizontal plane pass- 
ing through the tops of the archivaults is placed a beam 
in the form of a flat ring 4.92 ft. wide, which is supported 


the archivaults and the four ends of the thrust blocks. _ 
This beam serves two purposes: it balances the hori- 
zontal reactions due to the obliquity of the thrust-blocks, 


The manufacture of the glass lights was specially 
‘difficult because of the great richness of the ornamenta- 
tion, and of the exactitude with which the moulds had to 
be made to obtain a perfect fitting of the different 
mouldings. The part of the glass lights which forms a 
gallery was filled with concrete at one operation in a 
mould built up in position on the site. ith regard to 
the part in the form of a half rose, a complete mould was 
arranged upon a perfectly level platform. This mould 
showed, therefore, in hollow all one face of the half rose. 

The concrete was moulded to a thickness of 2in., and 
then the moulded part was cut into ions specialiy 
marked. Then the moulding, followed by the same divi. 


at eight equidistant points, which are the four tops of | sion into parts, was repeated to obtain the opposite face, 


In this way two corresponding portions placed back to 
back aloe Poon hollow structure, representing one element 
of the glass light. The parts were then used to build up 
the light, just as stones would have been employed, but 





and resists the tensile stress created by the joists of the 
dome. At the top of each beam of the archivault are 
hooked two tie-rods, which go down in the two midribs | 
of the arches and extend into the two central columns of 
the gallery of arcades, and support in its placea hori- | 
zontal beam hidden in the entablature of the gallery, and | 
supporting all the lights ; it is obvious, therefore, that all 
the weight of the latter is supported by the columns. 

The dome consists of two superposed shells at a dis- 


care was taken to pass bars of iron into the hollow part, 
and then to pour in concrete, so as to obtain a monolithic 
structure which possesses great rigidity. 
Renommée Hall at Liége.—This hall, Figs. 8 and 9, 
e 819, was built entirely of ferro-concrete, by Messrs, 
-erraud and Dumas, of Brussels. 
In opposition to what took place in the design for the 
dome at Antwerp, the general arrangement, the style 
and proportions of all the parts of the building were 





tance apart varying from 3.28 ft. to 6.56 ft. - The internal 
shell which forms the ceiling of the entrance hall is com- 





specially thought out by the architect, M. Jaspar, so as 
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pletely decorated with sunk moulded panels; some are | 
round and others square, and they diminish in depth and | 
size aan, secon from the springing to the summit. 

They leave only flat bands on the inside of the shell, 
and these follow a series of meridians and parallels. A 
part of these flat bands are formed by a skeleton of joists 
and trimmers which are supported on the annular beam, 
and they carry the whole weight of the dome. This 
skeleton was first erected, and served to support the cores 
which formed the moulds for the panels, and then the 
latter were filled in with concrete. 

The external shell has a uniform thickness of 3.15 in., 
and it is relieved by six moulded ribs following meridian 
lines. It is supported upon the internal shell by small 
distance-pieces normal to the two surfaces; this method 
of = has been chosen to allow as much freedom as 
possible for the unequal expansion of the shell owing to 
the rays of the sun striking it obliquely. 

he most interesting feature of the construction of the 
dome of the Antwerp station is that all the mouldings 
and all the sculptures, which are so numerons and of so 
many different forms, have been executed by direct 
moulding, and not, as is usually the case, by rough appli- | 
cations:which are trued up afterwards by gauge-boards. 

It would never have been possible to make in wood the | 
numberless moulds which would have been needed for the 
latter process, particularly as the work had to be done | 
oo surfaces bent often in two directions like the panels | 

the dome. 

M, Vasanne has invented a very ingenious system of 
moulding. He begins by executing in plaster the model | 
of the sculptures which are to be reproduced in the con- | 
crete. He then spreads upon this nt gative mould a layer 
of 1.2 in, to 2 in. thickness of a paste mide of sawdust and 
magnesium oxychloride. ‘This paste hardens rapidly and 
gives him the desired mould, which is light, strong, and 
can be worked like wood ; the same negative mould can 
be used several timcs. 
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to be the most suitable for construction in ferro-concrete, 
and in order to use the properties of that material to the 
best possible advantage. It was desired to oppose the 
tendency to make concrete merely play the part of a 
servile imitator of stone by the employment of a charac- 
teristic design which should indicate the nature of the 
material used. 

The principal hall is covered by three cupolas, each 
55 ft. in diameter, placed at a height of about 50 ft. above 
the level of the ground. Each cupola forms part of a 
sphere which continues in haunches pierced with lights 
and descending to the corners of the circumscribed square. 
The intersections of the spheres with the vertical planes 
passing through the sides of the squares are formed by 
arched ms which spring from the capitals of short 
cylindrical columns. The cupolas are 44 in. thick, and are 
made of concrete composed of cement and clinker finely 
broken up; they are reinforced by a layer of expanded 
metal, and with a lattice work of bars. The centering of 
the first cupola was carried out upon a new design. In 
order to avoid the great expense entailed by the con- 
struction in wood of a spherical centering, a skeleton was 
built up of ironwork consisting of 16 bars, each 1} in. in 


| diameter, fixed upon the meridian lines like the ribs of an 


umbrella, and these were interlaced upon parallel hori- 
zontal circles by other weaker bars. The whole skeleton 
was then covered with sheets of expanded metal, which 
were designed as the first reinforcement, and afterwards 
the concrete was put on above and below, so as to com- 
pletely surround the expanded metal, which thus actec as 
its own centering, and it was merely necessary to render 
the surface up to the required thickness. 

The bars of the skeleton were then removed and us‘ 
for the other cupolas, and they were finalJy intended 


d 
* 
reinforcing the beams. Unfortunately, this system of 


centering was found to be wanting in rigidity, and it was 


necessary to use the wood centering after all. . 
The roofs of the galleries and the spherical triang: 
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between the cupolas form a terrace of 957 square yards 
area, which serves as a promenade. The concrete of the 
cupolas and the terraces is not rendered in cement ; it is 
made water-tight by a large layer of rubberoid. _ 

The principal hall is lighted upon its two long sides by 
six semi-circular glass lights, each 52.5 ft. in diameter, 
framed by arched beams. The spandrils are formed by 
panels of ferro-concrete, showing on the inside ornaments 
in relief ; the moulding was done in the workshop, and 
then each panel was cut into portions that were erected 
in position, 

n spite of the complete absence of mnaing, which 
were left out to facilitate the centering, the hall is of 
most elegant appearance, owing to its satisfactory design. 

Widening of La Boverie Bridge at Liége.—This bridge 
is 147 yards long. The width bas been increased from 
32.1 ft. to 46.3 ft. by means of two platforms corbelled 
out at each side of the bridge. 

At each end these platforms are extended so as to meet 
the quay by wide quadrants. 

The corbelling: ig. 10, page 820, is carried out by a 
latform 5.9 in. thick, supported at intervals of 6.56 ft, by 
wackets 11.8 in. thick by 19.7 in. in height at the back. 

The method of fixing these brackets is interesting. Cut- 
ting and pinning brackets into the old structure presented 
serious difficulties, as it would have been necessary to 
cut deeply into the ashlar work and to destroy the key- 


stones in the arches, which would have been very unwise. 


The author of the design, M. Prangey, engineer ‘of 
roads, and bridges, got over the difficulty in a very satis- 
factory manner, by fixing the brackets in pairs oppo 
one another. The brackets were made independently 
two months before they were needed ; the.three round 
bars, 1.22 in. in diameter, which formed ‘their reinforce- 
ment in tension, were left projecting beyond the concrete 
about a yard, and the ends were screwed. The brackets 
were put in position, a pair at a time, by means of two 
cranes, and as soon as their bases had been entered into 
the recesses cut in the masonry of the bridge, ‘the ends 
of the three pairs of bars were coupled together by means 
of three tie-bars which crossed the roadway, and these 
tie-rods were provided with long sleeves threaded to fit 
the ends of the screwed bars. In this way each pair of 
brackets were mutually self-sustaining, and the cranes 
could leave them fixed. It was merely necessary then to 
level them up carefully by tightening or slackening the 
screwed sleeves, and then to pin them permanently in 
position by running in cement grouting round the ends of 
the brackets in the masonry. 

All the tie-bars are cubedded in a layer of concrete 
6.3 in. thick, which extends across the way and serves 
to constitute the gutter to carry off the water which per- 
colates through. 

The platform, which is supported by the brackets, is 
calculated for a distributed load of 80 lb. per square foot, 
and was tested up to 160 lb. per square foot without 
suffering any appreciable deflection. 

The Bridge at La Boverie Island upon the Branch at 
Liége.—This wenn 63 Figs. 11 and 12, page 821, was built 
upon the Hennebique system by the Dulac Company, 
under the direction of the engineer, M. Prax. The chief 
details of the work are:—Length between abutments, 
260 ft., comprising a central span of 180 ft. and two side 
spans, each 32.8 ft. wide. The total width of the roadway 
is 32:8 ft. The span of 180 ft. is the full width of the 
river-bed ; the soffit of the arch is an arc of a circle with 
arise at the crown of about 12 ft., or a proportion of 
rise to span of about 1 in 85. . 

One of the special features of the bridge is that it is 
built upon foundations constructed by a comparatively 
new process—the method of mechanical compression of 
the soil. The piers and abutments rest upon a group of 
concrete piles driven deeply into the bed of gravel, which 
is strongly compressed by the method adopted. The 
piles are reinforced by vertical bars of steel which are 
continued into the piers and abutments, so that the whole 
is solidly bound together. The advantage of this method 
is to solidly root the bridge into the earth, so that it has 
a resistance amply sufficient in case of a floating accumu- 
lation of ice occurring which temporarily transforms the 
bridge into adam. From the point of view of its con- 
struction, the bridge is considered as a cantilever with 
unequal arms, the shorter arm balancing the longer by 
the weight of the abutment. 

The roadway is a platform 7.9 in. thick, and forms a 
tension member by means of its reinforcement, and it is 
supported by the arches which form the struts. In the 
neighbourhood of the keystone, and for about 82 ft. in 
length, the roadway is solid with the vault of the prin- 
cipal span. This vault is 2.46 ft. thick at the haunches, 
and 1.97 ft. thick where it dies into the roadway; it 
diminishes further until at the crown the roadway and 
arch together are only 1.15 ft. thick. In the parts ad- 
joining the pier, where the vault is‘clearly se ted from 
the roadway, the latter is gs geen by three vertical 
struts 7.85in. thick; on@ is the axis of the bridge, the 
otheft two forming solid spandrils. The width of “the 
arch being only 18 ft., the sidewalks are carried upon 
brackets 7.4 ft. long. The roadway is covered with 
asphalte, and the sidewalks are paved with artificial stone. 

he same firm built, also upon the Hennebique system, 
a bridge above the high rdad and the railway at Val Benoit. 
This is a skew bridge at an angle of 80 deg., and is 39.5 ft. 
wide. It has three spans, of ;which the two principal 
ones are 39.4 ft. and 59 ft. in length normally to the axis. 
The roadway consists of a platform 4.7 in. thick, supported 
by four lines of straight girders, connected together b 
transverse joints extended outwards by brackets, whic 
serve to support the overhung sidewalks. These girders 
rest upon two piers, each of four columns, and also upon 
abutments at the ends. The foundations are formed by 
masonry wells carried down to a solid bearing, 13.52 ft. 
deep, except for the abutment adjoining the ws Ren which 





is on the slope of a hill. At this point a solid wallwork, 
8.2 ft. thick, has been built, anchored about 32.8 ft. oop 
into the soil, so as to hold back the masses of clay whic 
are above, and prevent a landslip. 


FRAMEWORK FOR LEAD CHAMBERS AT THE CHEMICAL 
Works OF THE Encis Company, LIMITED. 


This company, under the advice of its managing 
director, M. L. G. Fromont, who is an engineer, has 
adopted the system of reinforced concrete for the con- 
struction of various foundations and for the construction 
of tunnels, cellars, platforms, hoppers, silos, frameworks 
for lead chambers, and for various towers, such as are 
required in the Glover and Gay Lussac processes. 

Among the interesting applications should be specially 
mentioned the framework for lead chambers, Fig. 13, 
page 820, which constitutes one of the boldest innovations 
not only in the method of construction itself, but also in 
the special apparatus which are enclosed. 

It is known that the most modern constructions de- 
signed to shelter and support the lead chambers are 
essentially composite structures, generally made of brick 
in the lower portion, and in iron and wood for the upper 
portion. 

The:combination and connection of the various hetero- 
geneous parts presents many weak points at the lines of 
meeting ; joints and connections for all these junctions 
represent so many points for attack either by the sulphur 
gas or by sulphuric acid, when an accident has happened. 
Besides this, the enormous quantity of wood used for 
this kind of structure makes them highly combustible, 
and exposes the manufacturer to serious risks. These 
disadvantages alone suffice to justify the use of ferro- 
concrete, and the structure built at Engis, from designs 
prepared by M. Faure, under the guidance of Professor 
Henri Deschamps, constitutes really a monolith from the 
foundations to rs oSicmcer™ without joints or discontinuity. 
From the. point of view of resistance to gas and acid 
liquids the composition and treatment of the concrete 
has been the subject of special study, and the mixtures 
employed have given perfect satisfaction. ' 

It is impossible for the author to give either a plan or 
photographic views of the interior of these chambers, for 
their special arrangements, which are due to the investi- 
— of M. Fromont, are technical secrets which cannot 

divulged. 

The structure occupies in plan an area 230 ft. long by 
92 ft. wide; it bas a total height of 82 ft., of which 23 ft. 
is for the lower portion, and 59 ft. for the upper part. 

The lower portion, Fig. 13, is formed of piers placed 
16.4 ft. apart, each consisting of four columns connected 
at their upper ends by a horizontal girder, 92 ft. long, 
aided at various points by struts fixed to the base of the 
columns. The total load carried by the lower structure 
is about 3700 tons. At certain points the girders are con- 
nected together by joints, and there is a flooring of ferro- 
concrete, which serves as a footway all round. 

The superstructure consists of vertical columns 59 ft. 
high, which rise from the ends of each horizontal girder, 
and besides these there are also columns in the centre of 
the building. At the upper part all the columns are con- 
nected together by horizontal girders with a span of 
44.5 ft., and each of these bears a distributed load of 
45 tons. The horizontal connections of these girders form 
the roof terrace. 

The columns are solidly connected together by vertical 
partitions of ferro-concrete, which, in conjunction with 
various well-designed struts, give the desired rigidity to 
the entire structure. The building was erected in 1900, 
and since that date has been in constant use and has 
given no trouble whatever. 

Another marked advantage possessed by this building 
is that, owing to the careful distribution of the materials, 
which are calculated with ample factors of safety, as was 
proved by rigorous tests, it has not been more expensive 
to construct than the old unsatisfactory composite build- 
ings already described. 


LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 7th inst., the s.s. Cuirnavon left 
the shipbuilding yard of Messrs. Short Brothers, Limited, 
at Puailion, Seotodiend, for her official trial trip. The 
vessel, which has been built to the order of Messrs. Cairns, 
Noble, and Co., Newcastle-on-Tyne, is 270 ft. by 36.6 ft. 
by 20.4 ft., and is built to Lloyd’s highest class. The 
propelling machinery has been built by Messrs. Blair and 
Co., Limited, Stockton-on-Tees, the engines having 
cylinders 19 in., 30 in., and 48 in. in diameter, with a 
stroke of 36 in., supplied with steam irom one large 
boiler of 160 lb: working pressure. After several runs, 
during which a mean s of 10 knots was maintained, 
the vessel returned to the South Dock, Sunderland, to load. 


The twin-screw steam-yacht Agdtha, 460 tofis,” designed 
and built for Sir Walter Greene, Bart., by Messrs. Day, 








Summers, and Co., Limited, Northam Iron Works, 


Southampton, went for her trial trip on Thursday, the 
8th inst., on the measured mile.in Stokes Bay, with very 
satisfactory results. The highest s attained was 
134 knots. The boiler steamed easily and the engines 
ee absolutely smoothly, with an entire absence of 
vibration. 





On Thursday, the 8th inst., there was launched from 
the shipbuilding yard of Messrs. David and William 
Henderson «and ., Limited, Partick, Glasgow, the 
Ashburton, a steel screw steamer of the following dimen- 
sions :—Length between perpendiculars, 392 ft.; breadth, 
50 ft.; depth, moulded, 29 ft. 2 in. The vessel has 
been built to Lloyd’s 100 Al, for Messrs. Bethell, 
Gwyn, and Co.. London. Her tonnage is about 
4400 tons. The machinery, which has been constructed 





by the same firm, consists of a set of triple-expansion 
engines, having cylinders 26 in, 44 in., and 73 in. in 
diameter, with a 48-in. stroke, steam being supplied by 
three single-ended boilers working at a pressure of 200 |!). 
per square inch. 





On Thursday, the 8th inst., the steamer Knightsgari/), 
built by Sir Raylton Dixon and Co., Limited, Cleveland 
Dockyards, Middlesbrough, to the order of the Rea Ship. 
ping Company, Limited, Liverpool, left the Tees for her 
official er bw v vessel is the second oi the builders’ 
new type of freight-carrying steamer, and is specially 
designed for the owners’ coal-carrying trade, The dimen. 
sions of the vessel are 330 ft. by 45 ft. by 25 ft. moulded, 
and she will carry 4350 tons on 19 ft. 4in. draught. Sie 
has been built under special survey for the highest class 
in both Lloyd’s and in the British Corporation. The machi- 
nery has been construc’ Messrs. Richardsons, W est- 
garth, and Co., Limited, Middlesbrough, and consists of 
one set of triple-expansion engines, having cylinders 25 in., 
40 in., and 67 in. in diameter, witha 45-in. stroke, supplied 
with steam at 180 1b. pressure by two large single-ended 
boilers. She will be able to steam at 104 knots loaded, 
and this speed will enable her to make the run from the 
Bristol Channel to Southampton in two tides. 





There was launched from the yard of Messrs. Earle’s 
Shipbuilding and Engineering Company, Limited, Hull, 
on Friday, the 9th inst., the Bute, a steam fleeter, built 
to the order of the Hull Steam Fishing and Ice Company, 
Limited. This is the second of six vessels of this type 
to be built by Earle’s Company for this firm. Her dimen- 
sions are 108 ft. 4 in. by 21 ft. 6 in. by 11 ft. 6 in., to 
Lloyd’s requirements. She is provided with the usual 
trawling outtit for this class of fishing vessel, and has two 
large water. ballast tanks. The machinery will consist of 
a set of triple expansion engines, having cylinders 10 in., 
17 in., and 28 in. in diameter, with a 21-in. stroke ; steam 
being supplied by a single-ended cylindrical boiler work- 
ing at a pressure of 185 lb. per square inch. 


On Saturday, the 10th inst., the steel screw steamer 
Henry Furst, which has been built by Messrs. Osbourne, ' 
Graham, and Co., of Hylton, to the order of Mr. Otto 
Zelck, of Rostock, was sent to sea for her official trial 
trip. She will carry 2400 tons on a draught of 17 ft. 3in., 
and has been fitted with engines having cylinders 19 in., 
30 in., and 50 in. in diameter, with a 36 in, stroke, and 
supplied with steam by two large boilers. These have been 
supplied and fitted by Messrs. George Clarke, Limited, 
of Southwick, Sunderland. The trial trip was in every 
way satisfactory ; a mean speed of 10 knots being regis- 
tered. During construction the hull and machinery have 
been under the supervision of Messrs. Flannery, Baggallay, 
and Johnson, of London. 





On Saturday, the 10th inst., the new steamer Volmer, 
built by the Sunderland Shipbuilding Company, Limited, 
for Mr. L. H. Carl, of Copenhagen, proceeded to sea upon 
her official loaded trial. The boat measures 240 ft. be- 
tween perpendiculars, by 364 ft. breadth, extreme, by 
19 ft. deep, and will carry 2200 tons dead-weight. The 
machinery has been supplied by the North-Kastern 
Marine Engineering Company, Linaited, Sunderland, 
having cylinders 18 in., 29in., and 48in. in diameter, with 
a 35-in. stroke, steam being supplied by a large boiler work- 
ing at 180 lb. pressure. The trial was in every way satis- 
factory, and a mean speed of 94 knots was attained, after 
which the steamer proceeded on her voyage to Cronstadt. 





On Tuesday, the 13th inst., the s.s. Zent, built by 
Messrs. Workman, Clark, and Co., Limited, for Messrs. 
Elders and Fytfes (Shipping), Limited, of London, left 
Milewater Wharf for a trial cruise in Belfast Lough. The 
Zent, like her sister ship the Pacuare, which was com- 
pleted at the same works, has been specially designed 
and fitted out for the carrying of fruit between Man- 
chester and Bristol and the West Indies. These vessels 
are 383 ft. in length and have a gross tonnage of over 
3800 tons. An efficient installation of refrigerating ma- 
chinery on the most modern principles has been fitted up 
by Messrs. J. and E. Hall. The machinery and boilers, 
constructed at Messrs. Workman, Clark, and Co.’s engine 
works, have been designed to propel the vessel at a speed 
of 15 knots. After a very satisfactory trial trip the vessel 
sailed for Ardrossan, to take in bunker coal previously to 
proceeding to the West Indies to load. 





On Saturday, the 17th inst., there was launched from 
the Devonport Dockyard H.M.S. Hibernia, one of the 
vessels of the King Edward VII. class. This ship is the 
last of the class to be floated. We have published in 
earlier numbers of ENGINEERING descriptions of‘this type 
(see vol. Ixxviii., page 607), so that there is no need to 
repeat the particulars here. 


The armoured cruiser Achilles, built for the Admiralty 
at Elswick by Sir W. G. Armstrong, Whitworth, and 
Co., Limited, was launched on Saturday, the 17th inst. 
She is one of the four armoured cruisers provided for in 
the Navy Estimates of 1903, the others being the Warrior, 
the Natal, and the Cochran. On the occasion of the 
launch of the last-named by the Fairfield Company, on 
May 20, we published a general ery emg (see page (is! 
ante). The principal dimensions of the Achilles are 
Length, 480 ft. ; breadth, 73 ft. 6 in. ; draught, 27 'v. ; 
displacement in tons, 13,660. Her armament 1s to be as 
follows:—Six 9.2.in. breechloading guns, four 7.0-1n. 
breechloading guns, two 12-pounder and twenty lvur 
3-pounder quic om, two Maxim guns, and three 
cmmped torpedo tubes. Her armour belt is 6 in. thick. 
Her engines will ve) epee indicated horse-powe', 
and her speed will be 22 knots. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiLep sy W. LLOYD WISE. 
G@ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. . 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 

the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the ance of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a 

Patent on any of the grou mentioned in the Acts. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


9327. W.J. Crossley, Openshaw, Manchester, and 
J. Atkinson, Marple, Cheshire. 8 Internal- 
Combustion Engines. (2 Figs.) April 23, 1904.—This inven- 
tion relates to the starting of internal-combustion engines. On 
a convenient part of the engine the starting valve A is placed, 
and in communication with this valve, and as close to the cylinder 
B as may be convenient, is placed a reservoir C, having a volume, 
say, about the same as the piston displacement of the engine. 
Attached to the reservoir C is a suitable pump D, arranged to 
pump a combustible mixture of gasand air. The reservoir C is 
fitted with a sparking-plug of any suitable kind, so that the 
contents may be ignited when desired. This sparking-plug is 
placed in the reservoir at the end furthest from the engine. The 
operation of starting the engine is as follows :—The piston is 
placed so that the piston is in the position it would be if it had 
aoved a short distance on a working stroke, the crank-pin being, 
say, 30 deg. past the in centre. e starting valve A is opened, 
and either the admission valve or the exhaust valve also opened. 
The pump D is now worked so as to displace the contents cf the 
reservoir and the cylinder, filling them with an explosive mixture. 


The starting valve A, the admission valve, and the exhaust valve | 


are now closed. The pump is again worked, compressing the 











of the lock. When a new tube is inserted, it pushes aside a spring 
catch, which then snips over the head, and prevents the tube 
being blown out by the rush of air through the vent as the 
breech is closed until the lock-frame is moved by the last move- 
ment of the lever handle, when the sloping face e! in the lock 
pushes the tube home. / is the striker, which is fast with the 
cup f1, by which it can be drawn rearward to cock. A trigger g 
is ,ivoted on the striker, and the rear end of the main sprinv 
g) is connected to this trigger, while its forward end is connected 
to the striker. A certain amount of torsion is given to the 
spring when the trigger is placed in the lock, so that when the 
striker is drawn back to the cocked position the r, which 
has suitable inclines upon it, is turned by the torsion of the 
spring, and slips behind faces formed on the front of the cap, 
thus retaining the cap and the striker in their rearward cocked 
position. The cap is suitably cut away to allow it to pass the 
trigger, and has a feather /3 upon it engaging a gooove in the 
lock-frame to prevent it being turned by the main spring. A lug 
J4 may also be provided on the striker to slide in a guide f* on 
the frame, and so give greater steadiness to the striker. When 
the trigger is turned by the pull ofa lanyard, the cap and striker 
fly forward to firethe gun. (Accepted April 19, 19J65. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. | 


29,370. A. de Dion and G. Bouton, Puteaux, Seine, 
France. Friction Ciutches. [1 Fig.) December 31, 1904. 
—According to this invention, the driven shaft is coupled to the 
driving shaft by causing two discs respectively mounted on the 
shafts to grip one another firmly. The coupling is effected by 
two, or else by four, friction surfaces; it is produ 


one against the other or transmitting its effort by means o! 
able gear. The engine shaft 1 and the driven shaft 11 are nor- 
mally secured together in the following manner :—A spring 12 
bears at one end on the sleeve 13 secured to the box 4, and con- 
sequently to the shaft 1, and at the other end on the nut 14 
screwed into the sleeve 15. This sleeve 15 is provided with a 
groove or collar 16, with which engage the ends of a certain num- 
ber of levers 17 pivoted at 18 about pins carried by lugs secured 
to the box 4. The short arms of the levers 17 act on the pins 8 
by means of the ends of adjustable screws, with which they are 
| provided. The action of the spring 12 has the tendency to separate 
the part 13 and the nut 14 from each other, and, consequently, 
| to press the disc 7 against the rim 10; the latter in turn presses 
the disc 9 against the rim 6. The result is that normally all 
these parts are positively connected, and if the tension of the 
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explosive mixture into the reservoir C until a desired pressure is | 
obtained in it—say, 15]b. per square inch above atmospheric 
pressure. The starting valve is now opened, and the pressure in 
the reservoir C causes mixture to flow into the cylinder, raising 
the pressure therein, and, preferably, causing the piston to com- 
mence to move and to turn the crank-shaft round. As soon as the 
crank-shaft commences to move, the contents of the reservoir C 
are ignited by the sparking-plug. This ignition drives a con- 
siderable quantity of explosive mixture into the cylinder of the 
engine before it is ignited ; but as the flame communicates with 
the contents of the cylinder, a very vigorous starting pressure is 
obtained on the piston of the engine. The ignition in the cylinder 
causes the starting valve A to automatically close, and so prevent 
this higher pressure passing back into the reservoir C. To make 
this method of starting cause as little shock or strain as possible, 
it is desirable to allow the pressure to commence the movement 
of the piston, and to take up all slackness in the bearings of the 
engine before the much higher pressure caused by the ignition 
is imposed. The impulse obtained to start the engine may be 
increased by enlarging the capacity of the reservoir C, or by 
having a higher pressure in it at the time of starting. (Accepted 
April 19, 1905.) 


GUNS AND EXPLOSIVES. 


12,715. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, and Murray, Newcastle -on - Tyne. 
Ordnance. [9 Figs.) June 4, 1904.—This invention relates to im- 
provements in the firing mechanism of ordnance which have the de 
Bange or kindred system of obturation, with a lock arranged to slide 
vertically or horizontally. a is the lock frame sliding at right angles 
to the obturator stem b, in the rear end of which is inserted the 
primer or tube c. d is the lever handle for opening the breech, 





tip 





anon this is mounted a bracket d!, having in it an inclined 
ove d2 engaging a bolt a! carried by the lock-frame. is 

‘U may be provided with a spring in order that it may be 
«apable of being withdrawn by hand. from the groove, so as to 
allow of the removal of the lock-frame and the insertion of a 
new primer without opening the breech-block. The lock-frame 

‘ cam surfaces formed on it, which, as the lock moves and un- 
‘overs the tube c, take hold of its head, and finally throw it clear 
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spring is sufficient, and the dimensions of the various parts 
properly calculated, the shaft 1 drives the shaft 11. In order to 
disconnect the clutch, the pressure is applied by means of any 
suitable operating part-—-such, for instance, as a fork—on a ring 
19 forming one of the cups of a ball-bearing 20, the other cup 21 
of which is secured to the nut 14 and to the sleeve 15. A dust-cap 
22 protects the ball-bearing. The pressure exercised by the 
operating part on the ring 19 moves the short arms of the levers 
17 away from the box 4, so that the different fibre and steel rings 
contained in this box cease to be pressed against each other ; 
thus the clutch is thrown out of gear. It must be noticed that, 
on disconnecting, the pressure exerted on the shaft of the engine 
is equal to the tension of the spring, and that the tension in 
question may be rendered as weak as possible by suitably selecting 
the positions of the pins 18 relatively to the ends of the levers 17. 
The application of this principle can be made to other kinds of 
coupling. Moreover, the tension of this spring is also reduced in 
proportion to the number of the friction surfaces ; in this case it 
is twice as small as it would be if there had been only one disc ; 
the leather being subjected to « smaller pressure per unit of area, 
has less tendency to burn. A casing 23 protects the levers 17 
from dust and dirt. Suitable sheet-metal pieces 24 protect the 
interior of the box against drops of oil if it is desired to operate 
with dry surfaces. (Accepted April 19, 1905.) 


| 11,307. R. Lang, Johnstone, near G ow. Vari- 
able-Speed Gear. [5 Figs.) May 17, 1904.—This invention 
| relates to variable-speed gear of the kind referred to in the speci- 
fication of Letters Patent No. 6559, of 1902, and it has for its 
object to simplify and improve the construction and action 
| thereof. The improved gear coegeiene two parallel shafts A, B, 
| each fitted with a Pulley. of variable diameter, composed of a pair 
| of conical discs C, C1, and D, D! arranged to form bearing surfaces 
for a bevel-edged driving band; but in lieu of both conical discs of 
each pulley being adapted to move laterally to vary the effective 
diameter of the pulley, one disc of each pair is keyed or made fast 
on its shaft, and the other disc of each pair has lateral movement 
communicated to it when required. e disc C on the left-hand 
side on the shaft A is thus fixed, and the disc D on the right-hand 
side of shaft B is fixed. The movable discs are ted to slide on 
| the shafts and are operated in unison by levers F and G, whose 
| inner ends are linked together by link H, so that as the on 
| one shaft are b t closer together, those on the other shaft are 
| caused to recede m each other to a corresponding extent, in 
order to vary the speed of the driven shaft, while the belt also 
moves laterally to run truly in the centre of the pulleys. The 
levers F and G may be each centred on the framing carrying the 
driving and driven shafts and formed or fitted with clutch-forks or 
other devices for engaging each with a collar on the loose pulley 
dics, and they are operated by means of a worm on a hand-wheel 
shaft I engaging with teeth on a segment M on the end of the 
lever G. The levers¥ and G may, however, be operated by other 
means. In order that practically uniform tension of the driving 
| band should be maintained notwithstanding that a greater 
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length of band is required when the pulleys are of unequal effec- 
tive diameter than when of equal diameter, the connection 
between the levers F and G and the sliding discs C! and D! is 
made resilient, for example, by mounting the fulcrum or other 
part of either or both levers on a spring, or interposing a spring 
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between their linked ends, or by eae 
between the framing and the fulcrum 

The variable-speed gear described is 
in’ of the gear of lathes an 
also applicable generally in driving one shaft trom another. 
cepted April 26, 1905.) 


MOTOR ROAD VEHICLES. 


29,372. A. de Dion and G. Bouto Puteaux, 
France. Controlling Levers. me Figs.) De- 


| cember 31, 1904.—This invention has for its object a simple and 


compact arrangement which allows any controlling lever or 
handle to be fixed in a stable manner in uhe desired ition and 
is particularly applicable to the various levers controlled by hand 
by the driver of a motor vehicle. The arrangement forming the 
subject of this invention allows the handle to be fixed exactly at 
the desired point, and, further, it has the advantage of a very 
simple action, free from the troubles which bolts generally involve, 
and at the same time avoiding the use of teeth on the sector. The 
handle 1, mounted on a solid or hollow spindle 2 which actuates 
the member to be controlled, is moved over a little sector 3 fixed 
to any suitable bracket. Under the handle is arranged a forked 
| arm 5, of which the two branches 6 and 7 engage the edge of the 
| sector with a very slight play. Two studs 8 and 9, fixed either in 
the handle or in the forked bar, support the fork beneath the 
handle, allowing it to rise or fall. The best arrangement consists 
in fixing one of the studs 8 to the handle, the head of this stud 














engaging with aslot in the branch 6 of the fork, and in fixing the 
other stud 9 to the fork arm 5, the end of the stud 9 sliding freely 
in the hole in the handle, Finally, a spring 10 disposed in a 
recess in the handle exerts a continuous pressure on the free end 
of the fork arm 5. The shape of the handle and that of the fork 
are such that the fork can tilt slightly in relation to the handle, 
rolling upon it, so to speak, about a point such as 11. The opera- 
tion of the device is as follows :—The pressure of the spring 10 
being exerted on the fork arm 5, the fork tilts slightly, and the 
upper and lower faces of the sector 3 are grip between the 
two branches 6 and 7 of the fork which take up an inclined posi- 
tion, as illustrated in Fig. 2. An engagement is thus effected, 
which, if the tension of the spring 10 is suitably arranged, is suffi- 
cient to maintain the handle in a stable manner in the position 
to which it has been moved by hand. To change the position of 
the handle it is only necessary to press the fork arm 5 against the 
handle, when the fork takes up the position shown in Fig. 1, and 
the handle can be freely moved. It isto be understood that the 
sector may be of any form to correspond with the movement of 
the lever or handle. (Accepted April 19, 1905.) 


11,106. E. D. Holmes, Westminster, and C. J. 
Heaton, Westgate-on-Sea. Speed Indicators and 
Recorders, (2 Figs.) May 13, 1904.—This invention relates 
to apparatus for indicating and recording the speed at which a 
motor-propelled road vehicle is or has been travelling. Accord- 
| ing to this invention, « continuous graduated band or tape is 
moved along by a device actuated by a running wheel or axle of 
| the car, so that the tape is made to move through a certain dis- 
tance proportionate to a certain distance travelled by the vehicle, 














| the tape being marked with divisions at a corresponding distance 
| @ The apparatus may be variously arranged for carrying 
| out this method of recording speed. According to one construc- 

tion, illustrated d matically in the drawings, an electro- 

magnet a is arran in connection with an electric circuit that 
is closed at intervals by a contact device, not shown in the draw- 
| ing, which is actuated by a running wheel or axle, the armature 
|b of the magnet being arranged to act asa pawl for rotating a 
ratchet wheel c with a step-by-step motion, which wheel imparts 
| motion through speed-reducing gear d to a pair of rollers ¢, ¢, 
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between which the recording tape fis drawn from adrumg. The 
latter, together with the above-described electrical hauling 
mechanism, are enclosed in a suitable casing, in which is also con- 
tained a timepiece that effects the rotation of a cam h which, 
at the required intervals of time, moves a rod k against the action 
of a spring ki. The rod k carries a style arranged either to per- 
forate the tape or to make a mark on the face of the tape by 
pressing it against a rotatable carbon strip. As the tape 

s away from this marking device, it travels past an aperture 
n the casing, through which the marked is visible, so that 
at any moment the at which the vehicle is travelling can 
be ascertained by noting the number of unit divisions or fractions 
thereof on the tape (denoting distance travelled occurring between 
two successive marks denoting intervals of time). Instead of a 
style and a carbon strip for marking the tape, there may be used 
an automatically-inked stamp carried by the rod k. (Accepted 
April 19, 1905.) 


10,684. F.C. Haste,London. Speed Gears. (2 Figs.) 
May 9, 1904.—This invention of improvements in gears, 
specially applicable for motor-cycles and motor-cars, has for 
its object to f eee a simple and efficient gearing whereby the 
speed of the driving engine can be reduced down to the required 
amount, and whereby the engine can be freed from the cycle or 
car and the power of the engine gradually employed, and also to 
combine the above reduced free gearing with a speed gear. By 
the above gearing the small driving-pulley on the engine . aaft 
can be pi ym. A increased in diameter, thereby increasing the 
power that can be transmitted bv ‘the driving-belt, and also 
obviating the undue stretching of the belt that occurs with the 
small driving-pulley. In carrying out this invention as applied 
to a motor-cycle, the whole of the gearing is contained in or on 
the hub of the back wheel. In one way of carrying out this in- 
vention a driving-wheel or pulley 1 is mounted on the back axle, 





and has attached to it the sun-wheel 2 of a co-axial epicyclic gear. 
The earth or outer internally-toothed wheel 8 is mounted on the 
hub, and the pulley and its free motion can be stopped or restarted 
by a band-brake clutch 9. The planet-wheels 5, gearing with the 
earth-wheel 8 and the sun-wheel 2, are mounted in a carrier 3 
mounted on the axle, and the drive-pulley and the carrier is pro- 
vided with suitably shaped poles that drive pins 12 on a toothed 
ring 13 mounted on an eccentric 16 that can move forward on the 
axle, but not backwards, and that can be clutched to the hub. 
The toothed wheel 13 gears with internal teeth 14 of the hub. 
Preferably all the bearings are double race bearings. It will be 
understood that the combination of the epicyclic gear with the 
eccentric gear may be replaced by two epicyclic gears, by two 
eccentric gears, or by an eccentric gear with an epicyclic gear. 
One gear serves to give a speed reduction of, say, one in five, and 
the other to give two speeds. (Accepted April 26, 1905.) 


RAILWAYS AND TRAMWAYS. 


11,052. R. Brown, Westminster. Points and Cross- 
ings. (4 Figs.) May 13, 1904.—This invention relates to the 
permanent way of such tramways as have slots in which there 
is to travel a switch striker or a collector in electric traction, or 
a gripper in cable traction, and the object of the invention is to 
cause pivoted points of the crossing to be moved automatically 
and set by the a of the striker, collector, or gripper, or 
even by the flange of the wheel. Each point 1, 2 has a de- 
pending pivot 8, 4 taking into a bearing formed in the bedplate 
5. Each point has also a depending pin 6, 7 which passes through 
a slot or opening in the bedplate 5 of the crossing, the slot being 
such as to permit the points 1, 2 having sufficient freedom of 
movement about their pivots 8,4. Beneath the bedplate 5 isa 
two-armed lever 8, fulcrumed centrally upon a pin 9 carried by, 
for instance, a strap 10, bolted beneath or forming part of the 




















bedplate 5. The free end of one arm of the lever & engages the 
depending stud 6 of the point 1, while the free end of the other 
arm of the lever engages the depending stud 7 of the other 
point 2, so that when one point is rocked’ in one direction it will 
cause the opposite point to be rocked in the opposite direction. 
It will be seen that the slot 11 of one way through which the 
striker upon the car crosses the slot 12 of the other way, 
30 that when the striker of a car travelling through the slot 12 
in the direction of the arrow arrives at the pivoted point 1, it 
will move that point about its fulcrum 8, and this action will, 
through the stud 6, lever 8, and stud 7, turn the point 2 in the 
opposite direction about its pivot 4, and so open the way of the 
continuation slot 12, and thus — of the passage of the 
striker without the ibility of that striker coming into contact 
with the point of the pivoted part. A similar effect will result, 








of course, if the striker moves in the opppsite direction through 
the slot 12. In the position the points 1, 2 are shown in the 
drawing the slot 11 is open, and a striker travelling down this 
slot would, of course, not operate the points; but if the points 
were in the reverse position tothat shown, and a striker travelled 
through the slot 11, the points of the crossing would be auio- 
matically set, as has been described with reference to the slot 12. 
(Accepted April 19, 1905.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


13,064. D. Roberts, Grantham, Lincs. Water-Tube 
Steam-Generators. [4 Figs.] June 9, 190!.—This invention 
relates to improvements in water-tube steam-boilers of the kind 
described in the specifications of prior Patents Nos. 5003, of 1902, 
and 26,687, of 1902, and comprises a novel arrangement of two 
such boilers in combination with one common furnace, the 
object being to effect greater economy in the consumption of 
fuel, and the better regulation of combustion to meet irregular 
demands for steam, such as arise in electricity - generating 
stations, and in various manufactures. According to this inven- 
tion, the two boilers are placed with the inclined nests of tubes 
over the common furnace towards one another, and at such a 
height as will give headroom for stoking the furnace from oppo- 
site sides. The fire-bars may extend the full width between the 
fire-doors on opposite sides, or, if preferred, a division or flamé 
wall may be placed at any suitable line and carried a short dis- 
tance up into the combustion chamber. The ash-pit may be 
divided into suitable sections, and the combustion in any chamber 
regulated by opening and closing the ash-pit doors of its section. 
Each boiler has its separate damper to regulate the flow of the 
hot gases amongst the tubes ; or the hot gases may be made to 


















































flow amongst the tubes of one of the boilers only. a is the 
steam and water drum ; >, ) the angled-nests of tubes, and c c the 
vertical or approximately vertical nests of tubes, all joined to- 
gether to form the left-hand boiler; a! is the steam and water 
drum; b! b! the angled nests of tubes, and c!c! the vertical or 
approximately vertical nests of tubes all joined together to form 
the right-hand boiler, both as described in the specification of the 
aforesaid Patent No. 5003, of 1902. d, d! are bottom headers which 
are longer than the others, and into which the sediment from the 
feed is deposited, the said sediment being discharged in the 
usual manner ; ¢, ¢! are the stoke-holes arranged under the nests 
of tubes b, b, c, c, and b!, bl, cl, cl, which are located at a sufficient 
height to give headroom for stoking the boilers. / is the furnace 
common to both boilers; g is a division or flame wall in the 
furnace (which may, if desired, be dispensed with, and the fire- 
bars A be taken right across), i is the combustion chamber ; m, m1 
are chimneys, and 7, n! the dampers for regulating the flow of 
the gases amongst the tubes of each boiler. If desired, the two 
boilers may be connected together by pipes or tubes, either in 
the steam and water spaces of the steam and water drum, or in 
the steam and water spaces of the headers of any of the nests of 
tubes, and thus form one boiler. (Accepted April 19, 1905.) 


27,572. J. Gresty, Levenshulme, Lancs. Steam- 
Generators. (6 Figs.) December 17, 1904.—This invention 
relates to sectional water-tube steam-generators such as are 
described in Patents Nos. 5535 and 16,163, of 1903, and No. 16,154, 
of 1904. a, a, and b are sections of the steam-generator. Each 
section is provided with an upper header c and a lower header e. 
A steam and water-drum / is situated at the upper part of the 
generator and extends the full breadth of the generator. The 
upper headers ¢ are connected to each other by tubes g situated 
above the water level and by tubes situated below the water 
level. The upper headers ¢ nearest to the steam and water-drum 
f are connected to the latter by the tubes k above the water level 


‘and by other tubes below the water level. The upper header d 


of each of the sections ) is connected to the steam and water- 
drum by the tube n above, or mainly above, the water level, and 
by the tube o below the water level. The lower header p of each 
of the sections ) is connected to the adjacent header e by means 
of a tube i and the headers ¢ are connected to each other by 
tubes r. The sections in any row are not connected to the sec- 
tions in any other row above the water level, except by way of 
the steam and water-drum /; but if thought desirable, transverse 
pipes may be provided, connecting adjacent headers in different 
rows below the water level. Above the fire-bars are arranged 
tubes t, which are adapted to convey air to the combustion- 
chamber. The inlet to these tubes is at the outside of the front 
wall of the generator, and the parts of these tubes within the 
combustion-chamber are covered with fire-brick tiles. A dia- 
phragm or partition is placed within each tube ¢ and is formed 
with a curved end. This diaphragm causes the air to pass twice 
along the length of that part of the tube ¢ situated within the 
combustion-chamber, and then directs the heated air on to the 
fire-bars or to mix with the volatile gases rising from the fuel, so 
as to prevent the formation of smoke. This air-heating and 
smoke-preventing device is very suitable for use with the steam- 
generator here described, but it does not form part of this in- 
vention, Baffle-plates y, z, 2 and 8 are arranged so as to direct 
the gases in the direction shown by the arrows. These baffie- 
plates are preferably constructed of fire-tiles. The upper headers 
¢e, c, d@ are of cylindrical shape, with flat sides 4, through which 
pass the tubes. The lower header p of each of the sections » is 
similarly constructed. The lower headers ¢ may also be of the 
same shape, but are conveniently constructed of a somewhat 
flatter shape, as shown in the figures. In all cases a flat portion 








of the header serves as a tube-plate, but except for this the 
header is cylindrical. Each header is provided with a hand-hole 
or manhole door 5. The tubes can be withdrawn, and inserted 
through these holes, when required. It will be noted that the 
axes of curvature of the headers, both upper and lower, are at 
right angles to the axes of the tubes, and not parallel to the 
tubes, as has been the case with an arrangement heretofore 
adopted. In the steam-generator shown there are twenty tubes 
in each section. The sections ) are intended to act as feed-water 
heaters, and are consequently so placed as to be acted on by the 





Ui 


hot gases after these have acted on the other sections. Insteact 
of arranging the sections b so that their upper headers are 
behind the steam and water-drum /, they may be arranged verti- 
cally or inclined with their upper headers forward of the steam 
and water-drum. Superheater tubes 6 are arranged across the 
steam-generator between two adjacent sections (preferably the 
fir-t and second sections) of each row. These tubes extend from 
a box placed in the brick wall of the boiler at one side to a similar 
box placed in the brick wall of the boiler at the other side. 
(Accepted April 26, 1905.) 


9472. A. J. Boult, London. (4. Gronberg, Gronvik, City 
of Wasa, Finland.) Smoke-Consuming Furnaces. 
(4 Figs.] April 25, 1904.—The grate 1 consists of longitudinal 
hollow grate-bars, communicating at their front ends with a 
casing 2, which in turn communicates with the exterior air 
through an opening controlled by a damper. The rear ends of 
the grate-bars communicate with an angular chamber 4, 5 
mounted in a masonry or fireproof vault at the rear end of the 
furnace. This vault forms a passage 7 for the smoke and products 
of combustion coming from the furnace, and also forms the 
bridge of the furnace. The branch 5 of the chamber extending 
upwards leads the air, entering through the hollow grate-bars and 
heated by the burning fuel on the same, as a thin current into 
the smoke, the said current extending across the whole crown of 
the bridge. On the bottom of the ash-pit 8 a tube 9 is mounted, 
extending from the front end of the furnace into the vault. The 
said tube has in a cross-section the shape of a quarter, or sub- 
stantially a quarter, of an annular passage, and is made up hy 
two concentrically - bent plates connected by the walls 12. 
The said tube 9 is closed at the ends, and forms the bottom of the 
ash-pit. The front end of the tube communicates with the 
exterior air through openings 13 in the bottom plate. At the 
rear end the tube 9 is provided with two side branches 14, ex- 
tending upwards on each side of the ash-pit, and fitting close 








against the wall of the same. The said branches pass through 
openings 15 in the bottom plate 16 of the chamber 4, and com- 
municate with a channel 17 arranged in the arch of the vault 
In the underside of the hollow arch, holes 18 are formed, wh 
holes are situated at only one point in the vault and in the sawe 
plane as one another, and as the inlet opening formed by ‘he 
chamber branch 5. The air entering the tube 9 through ‘he 
holes 13 is heated, when passing through the tube, by the hot 
ashes falling on the same, and is further heated to the utmost 
possible degree when passing through the hollow arch. As seen 
from the drawing, the air inlets are so arranged as to direct the 
hot-air jets from the arch and that from the bridge against eac! 
other. The said air-jets, being concentrated in a single plan« 
the passage 7, will have sufficient force without the aid of 
blower or the like to penetrate into the gas and smoke-current | 
such an extent that the jets meet in the smoke opposite ‘ 
inlets or at a small distance behind the same, thus formins 
penetrable wall of strongly-heated air, through which the smok« 
coming from the furnace must pass. Owing to this action e\«! 
portion of the smoke current is subjected to the influence of ': 
heated air and mixed with the same, so that the smoke \ 
almost instantaneously catch fire and be entirely consumed, t 
result being not only a combustion free from smoke, but als 
the same time a considerable saving of fuel. (Accepted Ap’ 
190£.) 
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ON THE DISTRIBUTION OF SHEARING | 


STRESS IN MASONRY DAMS | 

By, Professor W. C. Unwin, F.R.S. 

In a note in EnaInerrinG, April 21, 1905, the 
author gave a method of determining the distribu- 
tion of shearing stress in masonry dams. In-a 
further note in ENGINEERING, May 12, 1905, the | 
method was applied to the case of 4 triangular dam. | 
In the present communication it is intended to! 


the distribution of shearing stress will be given by 
a parabola, or a parabola superposed on a triangle. 
Case I. Rectangular Dam.—Consider a rectan- 
gular dam, with water pressure on one face, Fig. 2. 
The resultant of the water pressure P and the 
weight of the dam W is R acting at Z from the 
eentreof AB. Let p be the density of the masonry 
relatively to water. Then in masonry units 


P = 4" and W =bh. 
p 

























































































examine the distribution of shearing stress in dans| But 
of various forms, ee 
General Theory.—Let Fig. 1 represent a dam of W 2pb 
any shape. Consider a slice of unit thickness as <i h2 
usual. Assuming that the vertical thrust on hori- s= 3 oe i= 6pb 
zontal sections is a uniformly varying stress, the 
distribution of thrust on AB will be represented F. a2 
by ADEB;; and if forces are taken in masonry i aS: ; 
units and the same scale used for dimensions and DR. ™e 
forces, the area A DEB will be equal to the area hh, 
AHCKB. Similarly, the distribution of thrust ~ Sie Vv 
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on HK will be represented by H FG K, which is) 
equaltoHCK. The weight of the layer between 

A B and HK will be represented to the same scale 

by AHKB. Consequently, ADMH + KNEB 

= MFGN. 

Take any vertical PS. The resultant vertical | 
force to the right of PS = RSGN —- KNEB, and 
that to the left of PS = ADMH — MFSR, and 
these two forces are equal but of opposite sign. 
But either of these represents the resultant of the 
vertical forces on the part of the layer A H K B, 
to the right or left of P Q, and therefore the shear 
on PQ. Hence the intensity of shearing stress at 
P is approximately either (RSG N—K N EB)/PQ 
or(A DMH-—MFSR)/PQ. The approximation | 
will be closer the smaller is PQ. 

[t will be seen that the variation of shearing | 
stress depends mainly on the relative slope of the | 
lines D E, F G independently of the form of the | 
dam, except so far as that determines the position 
of the line of resistance, and, therefore, the position 
and slope of these lines. If, as in the case of a 
triangular dam with vertical water face, these lines 
are parallel, the distribution of shearing stress is 
given by a triangle, as shown in a previous note. In 
general D E and F G will not be parallel, and theu 








The vertical thrusts at A and B are given by the 
equation 

WwW 62 h? 

= 1 =h - \e 

f b ( * b ) (2 . vs) 


The distribution of thrust on A B will be re- 
presented by A D EB, andsince A DEB=AT VB, 
the line D E must cross T V at its centre C. 

For the section H K, at yabove A B, 


= (ow (14 t= 2P} 
i-th mg ds Pan (h — y)® 


pb 

The distribution of thrust on H K will be repre- 
sented by HFGK, F G also intersecting TV at 
C, and ; 

FD=EG = @-(h-9P _ Shy, 
pb pb 
when y is small. 

In this case the area between D E and FG up to 
any point will vary as the ordinates of a parabola 
—that is, the shearing stress on A B will be repre- 
s nted by a parabola adh. The middle ordinate 
of this parabula is the area EC G divided by y 
—that is, when y is small, 


ee=-.3™ 


The total shear on A B is the area of the parabola 
—that is, 

1 A? 

2 p’ 
which is equal to P, as it should be. 

Xuse IT, Triangular Dam,.—This case has been 
considered in a previous note. The distribution of 
shearing force is represented by a triangle. The 

h? 


greatest intensity of shear = ac = 


b 

Case IIIT, Dam with One Vertical and One 
Curved Face.—In most recent dams the up-stream 
face is nearly vertical and the down-stream face is 
curved (Fig. 3). The lines of distribution of 
thrust on AB and H K—namely, DE, F G—are 
usually inclined to each other. The total shear on 
PQ is the area RSGE. The intensity of shear 
at Pis(RSGE) / (PQ) nearly, and this is more 
exact the smaller PQ is taken. The distribution 
of shear is represented by a figure abc, consisting 
of a parabola superposed on a triangle. 

Case IV. Dam with Rectangular Base.—It is not 
uncommon to make the hase of such a dam as that 
in Case IIT., in the part where the dam is below 
ground, approximately rectangular (Fig. 4). In 
any case, the earth resting on the down-stream toe 
virtually forms part of the dam in determining the 
distribution of shear. 

Let W, be the weight of the upper part of the 
dam acting at its mass centre, distant a from the 
centre line of the base. Let W, = 6 d, in masonry 
units, be the weight of the rectangular base acting 
along its centre line. Let P be the water pressure, 
which in masonry units is equal to h?/2p. The 
position of W, the resultant of W, and W,, is 
found by the relations 

W = W, + W. = W, + Od; 
W:k = W, (a - &); 
tes Ww, a 

Ww 

The resultant of P and W is inclined to the ver- 
tical at an angle 6 given by 

P h? 

tan 0 = = . 
Ww 2pW 


But 
h 
7+k=— tan dé. 
3 
hs Wie 
bpw Ww 
The thrust at A and B is given by the equation 
_Wy h? —6Wy,a) 
4} 7’ ] 
f b \ + P wo WwW b J 
_W,+bd, 2 6Wya 
b pl? v# 
For a section H K at a distance y above AB, 


h — y must be substituted for h and d — y for d. 
The thrust on this section at A or B is 


+ 


Hence 
i h® —(h-y)® 
iF vt met re 


If DE, FG are the thrust lines for the two sec- 
tions, 
DF=GE= ™-(h-9 
pb 
and when y is small, 
DF=GE=%"¥, 
p 
Hence the thrust-lines D E and G F intersect at 
the centre line of the rectangular section, and the 
distribution of shearing stress on A B is a parabola 
exactly as in Case I. 
It appears, therefore, that in the case of dams 
with a rectangular base, Mr. Atcherley’s assump- 
tion of a parabolic distribution of shearing stress 
would be correct, but not in other cases, such 
as those discussed in his paper. Further, in 
actual dams, the approximately rectangular part 
is below the ground level, and there must in that 
case be a horizontal thrust P, on the face A M, 
which Mr. Atcherley has omitted in his calculations, 
and which sensibly reduces the liability to tension 
on vertical sections near the down-stream toe. 
Where the design of a dam is such that there is 
a sudden change from an approximately triangular 
to a rectangular or approximately rectangular form, 
it is impossible to suppose a sudden change in the 
distribution of the shearing stress. It would appear, 
therefore, that in the neighbourhood of such changes 
of form the distribution of vertical thrust cannot 





4pb- . 


be a uniformly varying one. 





826 


ENGINEERING. [JUNE 30, 1905. 








BRITISH FIRE-PREVENTION COM- 
MITTEE’S NEW TESTING-STATION. 


We have from time to time referred to the 
British Fire-Prevention Committee, its publica- 
tions and reports. We also, some years back, re- 
ferred to the equipment of the Committee’s first 
testing-station. We have now to announce that this 
testing-3tation has had to be removed, and that 
the first fire-tests were carried out on Wednesday 
last at the Committee’s new home near Hanover- 
gate, Regent’s Park, when the 92nd to 94th teste 
of that body’s most useful series were conducted in 
the presence of a number of influential visitors. 
It may thus not be out of place to present some 
additional information regarding the testing arrange- 
ments and to describe the new station. 

The purpose of the tests undertaken by the 
British Fire-Prevention Committee is to obtain 
reliable data as to the exact fire-resistance of the 
various materials and systems of construction used 
in building practice, and to give precise parti- 
culars regarding fire-alarm, fire-preventive, or fire- 
extinguishing appliances. The tests are of an en- 
tirely independent character, arranged on scientific 
lines, but with full consideration of the practical | 
purpose in view. Absolute reliability is assured, 
records being mostly taken automatically or by 





hotography. 
: All reports on tests state simply the bare facts | 
and occurrences, with tables, diagrams, and illus- 


reports by the members, is undertaken voluntarily ; | was no attempt to classify or standar dise tests, but 
no fees of any kind, or even out-of-pocket expenses, | based upon the Committee’s experience of the 
being paid to the members of the Committee for | earlier investigations, combined with the results 
such services. |of actual fires, the International Fire Congress 
The number of tests completed and reported upon | of London in 1903 adopted universal standards of 
by the Committee has been 79 to January 1, 1904, fire resistance for the purposes of classifyiny 
part with proprieta work, and part with work | work as affording ‘‘full,” ‘‘ partial,” or ‘‘ tem- 
used in ordinary building practice. Since January 1, | porary” protection from fire. These standards 
1904, to the closing of the Committee’s Bayswater | have been applied to the Committee’s work since 
testing-station in April last, there have been twelve | July, 1903, so that any subject under investigation 
additional tests with proprietary work only, the | can now be classified uccording to these universal 
deficit on the Committee’s earlier investigations | standards, and inventors and manufacturers ro- 
having last year precluded tests with work in general | quiring tests can attain a classification which should 
use. The total number of tests, both with general | be of great value to them. The classification fur 
work and that of a proprietary character, has thus | floors, partitions, and doors is given in the table on 
been 91 to the date of opening the new Committee’s the opposite page. 
new testing-station on Wednesday, when, as indi-| Having regard to the unique character of the 
cated, four fresh ones were taken in hand, and we} Committee’s testing-station, it is not surprising 
understand eight more are waitiog to follow in rapid | that inventors and manufacturers in foreign coun- 
succession. tries are gradually awakening to the benefits ob- 
The exact financial aspect of the Committee’s|tainable at the London testing-station, and that 
testing operations at the moment is difficult to | applications for tests with proprietary work reach 
compute, for the expenses of removal and re-equip- | the Committee from distant sources; the Com- 
ment of the testing-station have not yet been | mittee’s reports being considered the hall-mark and 
arrived at, and various tests are in hand—i.e., part | passe-partout in question of fire-resistance almost 
prepared for ; but exact figures are available of the | throughout the civilised world. Applications from 
first 79 tests to January 1, 1904. The expendi- | individuals or firms trading in the United States, 
ture to that date, according to the Committee’s | France, Germany, Denmark, and Switzerland have 
audited accounts and annual reports, was 10,0171. | thusfrom time to time been dealt with by the Com- 
lls. 3d., against which the receipts from testors| mittee. On the opening day at the new testing 
for tests with proprietary articles, &c., was only | station the floor under review was by a Pittsburg 
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trations, and these reports do not contain expres- 
sions of opinion. 

The general arrangements and the direction of 
the tests are in the hands of the executive, who 
act in accordance with certain principles laid down 
after careful study and experiment. The official 
tests are attended by the members of the Council 
and the members of the Committee in rotation ; 
and the Council comprises some of the leading 
technical officials of our Government departments, 
as well as civil engineers, surveyors, and architects. 

Fire-tests with materials and systems of con- 
struction and appliances used in ordinary practice, 
and not subject to proprietary rights, are under- 
taken from time to time by the executive, as the 
limited resources of the Committee permit. Con- 
siderable importance is rightly attached to such 
investigations, as the information available regard- 
ing the efficiency of the more common forms of 
fire-preventive building construction and appliances 
is most incomplete. 

Parties interested in fire-resisting materials, 
systems of construction, or appliances, can also 
apply for tests subject tc a scale of charges which 
varies according to the subject put forward for in- 
vestigation, and the preparations necessary. These 
charges are only intended to cover in part or 
whole the expense incurred in carrying out the 
tests. Thus, work subject to proprietary rights 
can come before the Committee for review, and 
inventors, manufacturers, and others are given an 
opportunity of obtaining official reports as to the 
efficiency of their specialities, at or below the cost 
involved in such investigations. 

In all cases, whether the tests be with proprietary 
work or not, the actual skilled conduct and super- 
vision of the tests, as also the preparation of the 





firm, whilst the two doors tested hailed from 
Canada. 


49371. 6s. 8d., so that the material deficit of 
60801. 4s. 7d. had to be made up from the Com- 
mittee’s general funds, comprising in the main 
voluntary subscriptions, the proceeds of the sale of 
reports to non-members, supplemented by such 
loans or financial assistance as has been accorded 
from time to time by individual members or past | location was selected upon the principle that unless 
members of the executive. In other words, these | the plant was within easy cab drive from Charing 
investigations, as can be readily understood, are| Cross it would be impossible to obtain as workers 
carried on at a loss, which falls in the main on a | those members of the Committee who are best able 
few professional men ; whilst as a matter of fact | to conduct the operations, and of whom the majority 
the work is of such national importance, and is so|are busy men. Any question of having to catch 
accurately done, as to have long merited some form | trains to the outlying suburbs, or not being easily 
of Government support. Roughly speaking, the | available if wanted, whilst at the testing-station, 
average cost of each individual test is about 125/., | would practically prevent their active co-operation. 
and although a saving may at times be effected by | It onal certainly have been far more economical, 
conducting two or more tests simultaneously, this | and financially more satisfactory in every respect, 
is a very exceptional occurrence. Some of the big|to have immediately equipped a testing-station 


THE EQuiPMENtT. 
The new testing-station just opened is on ground 
provided by the Central Electric Supply Company, 
within easy reach of Baker-street Station. The 





floor-tests, no doubt, cost far more than the 
average 1251., but taken all round that figure is the 
one that should be borne in mind after duly re- 
membering that the skilled conduct of the tests is 
gratuitous. 

Apart from the Committee’s own tests with work 
that is not subject to proprietary rights, and the 
tests with proprietary work, the Committee at the 
new testing-station will be open to undertake tests 
for public authorities; and we trust that our muni- 
cipelities will not be slow to get at the actual facts 
of fire resistance prior to making bye-laws regarding 
modern forms of construction. In suggesting this, 
we have particularly in mind the probable future 
regulations as to protecting steelwork against fire, 
sat the application of ferro-concrete or concrete 
steel. 

SranparpDs OF Fire Resistance. 
In the early days of the Committee’s work there 


some 25 miles outside London, and to have had no 
removal of plants ; but from the technical point of 
view—i.e. that of getting the best available tech- 
nical advice and supervision gratuitously — the 
present policy as to location has been adopted as 
the only possible one, even if involving great 
expense. 
he main plant for testing building materials, 
systems of construction, &c., comprises a set of 
testing-huts, in which floors, ager doors, 
ceilings, &c., can be tested. The huts are laid 
down in two rows, their construction being ex- 
plained in the plan and presented in Fig. 1. The 
materials used in their construction are stock bricks 
with lime mortar. The fuel generally used is gas, 
roduced on the spot by a generator supplied by 
essrs. F, W. Mason, Limited, of Manchester. 
The gas is conveyed from the generator by pipes tv 
the several huts, and the supply is regulated by 
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SranparpD TABLE FOR Frre-ResisTinG FLoors AND CEILINGS. 
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" . —_ 
uration ; ime for 
CLASSIFICATION Sub- of Test. At Minimum tree 7 uw q Minimum Superficial Application 
Class. Least Temperature. (Per Square Metre.) Area under Test. — 
Pressure. 
, min, F. @l a) 3 min, 
. : ;. ( Class A 45 1509° F, (815.5° C. Option: 100 sq. ft. ( 9.290 eq. m.) 2 
Temporary protection, |" BR 60 1600" F. (815.5: C:) nOpeional , Win 18880, ? 2 
- a So 90 1800° F. (982.2° CO.) 112 Ib. (546.852 kg. 7 =. tee ef 2 
Partial protection ..) * RB 190 1300° F. (982 2° C.) 163 ,, (820278 ,, ) 200 ;, (18680 5, ) 2 
Full tection j — | 150 | 1800° F. (98%.2° C.) 224 ,, (1093.706 ,, ) 100 ,, (9.290 ,, ) 2 
ull pro re ay 240 1800° F. (982.2° C.) 280 ,, (1367.130,, ) 200 ,, (18580 ,, ) 5 
Stanparp TABLE FOR Fire-REsIsTING PARTITIONS. 
Minimum 
os | age? . Mies Thich ; . . . | Time for 
ub- of Test. inimum ickness 0} Minimum Superficial | Application 
CLASSIFICATION, Class. Least Temperature. Material. Area under Test. | of Water 
under 
| Pressure. 
min. | | min. 

2 a f ClassA 45 1500° F. (815.5°C.) | 2in. and under(.051m.) 80 sq. ft. (7.432 sq. m.) 2 
Temporary protecrion); ~  B 60 1500° F. (815.5° 0.) | Optional so, (7.482 fi ) 2 
i : i 90 1800° F. (932.2°C.) |2}in.andunder(.068m.) 80 ,, (7.4382 ,, ) 2 
Partial protection .., * B 120 1800° F. (98?.2° ©.) : Optional ws (7.432 oo 2 
: . j sa) 150 1800° F. (982.2°C.) | 2}in.andunder(.063m.) 80 ,, (7.482 ,, ) 2 
Full protection “ii » Bi 90 1800° F. (982.2° ©.) Optional o . wae.) 5 

Sranparp TABLE FoR Frre-Resistinc SIncLE Doors, WITH OR WITHOUT FRAMES. 
} | 1 eit 
? } | Minimum 
Duration 2 Time for 
Gussencanien Sub. of Test. At Minimum Thickness of Minimum Superficial | Application 
LAS - Class. Least Temperature. Material. Area under Test. of Water 
under 
Pressure. 
Class A “8 1500° F. (815.5°C.) | 2in. and under(.051 m.) | 20 sq. ft. (1.858 as 

: : ass 5 *, (815.5° C. 2in. and under(.051 m.) | 20 sq. ft. (1.858 sq. m. 2 
‘Temporary protection { » B 60 1500° F. (815.5° C.) Optional 20°, (1.868, ; 2 
7 = fi ». A 90 100° F. (982.2°C.) 2hin.and under(.063m.)! 26 ,, (1.858 ,, ) 2 
Partial protection ..)/ " R499 1800° F. (982.2° C.) Option 20 |, (L858. i) 2 
Fall protection f ae 150 1800° F, (932.2°C.) jin. andunder(.018m.) 25 ,, (2.322 ,, ) 2 

= al fe 240 1800° F. (982.2° C.) Optional 2% , (292 ,, ) 5 
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valves and dampers; and as the gas enters the huts 
from the branch pipes it is diffused by means of 
mixing-chambers of firebrick, asshown. Each hut 
has door-openings, ventilation and observation- 
holes, the doors being closed by brickwork during 
a test, and the ventilation-holes blocked, according 
to requirements, by fire-brick or fire-clay. Each 
chamber for a floor test allows for the floor under 
investigation to be placed at least 8 ft. above the 
floor of the hut. The chambers are roofed in with 
galvanised iron or tarpaulin, when ‘necessary. 
Bricks or pig iron are used for any loads that may 
be applied to floors under investigation, and water 
is applied from a steam fire-engine, or from a 
manual pump, as required. 

Records of temperature are taken as far as pos- 
sible by pyrometers. The instruments used are 
recording pyrometers, designed by the late Sir 
William Chandler Roberts- Austen, K.C.B., F.R.S., 
and manufactured by Messrs. James Pitkin and 
Co, of London. They rely for their indications on 
the measurement of the current generated by the 
thermo-junctions, which are placed in various parts 
of the huts. These thermo-junctions are connected 
by insulated wires to the recording instruments, 
and the temperature at any point can be recorded 
or observed at any instant of time. The readings 
can be taken up to 3000 deg. Fahr., which is con- 
siderably higher than has so far been required at 
the testing-station, where tests seldom require higher 
temperatures than 2000 deg. Fahr. 

Visual observations as to work under investiga- 
tion are also recorded, as far as possible, by photo- 
graphy. 

Deflections are measured by level and staff, or by 
weights and pulleys. 

There is a supplementary equipment available 
for any necessary laboratory tests with fire-preven- 
tive, fire-alarm, and fire-extinguishing _—— 
such as thermostats, sprinklers, &c. imilarly, 
arrangements have been made for conducting 
special tests with stoves, lamps, electrical apparatus, 
&c. The necessary electrical energy or hydraulic 
power for special tests is obtained from the Central 
Electric Supply Company's generating station. 








TRADE AND INDUSTRY IN SIBERIA. 
_To the average British manufacturer or merchant 
Siberia is a barren, cold region, suitable only for 
convicts, and with little possibilities for trade and 
industry, A perusal of the report by Mr. H. Cooke, 





the Special Commissioner of the Commercial Intel- 
ligence Committee of the Board of Trade, should 
dispel this impression. It records the information 
which he collected during a mission to Siberia and 
the Russian Far East in 1903, in accordance with 
instructions to inquire into and report upon the 
present position and future prospects of trade in 
Siberia, more especially with reference to the 
openings for British enterprise, and it deals with 
Siberia proper: that is, with that portion of the 
journey that closed at Lake Baikal. The outbreak 
of the war between Japan and Russia has, of 
course, meantime greatly changed the conditions 
mentioned by Mr. Cooke ; but we may take it for 
granted that on the termination of the war there 
will be an unprecedented boom in many depart- 
ments of industry, and a great development of 
trade ; so that meantime British manufacturers and 
merchants should make themselves acquainted 
with the possibilities of the country. The con- 
struction of the Trans-Siberian Railway has 
been the means of opening up the country 
and making known to the world the immense 
resources of Siberia, and of its importance, not 
only to Russia, but also to the other countries 
of the world. Mr. Cooke has produced a report 
which has not only great value for purposes of 
trade, but also considerable literary merit, and 
which deserves to be read by all who wish to keep 
in touch with the developments of industry and 
trade in the various countries of the world. This 
is a very necessary part of study at the present 
time. Our space will only allow us to mention a 
few of the more important points in the report, 
but we hope that they will be sufficient to induce 
some of our readers to peruse it for themselves. 
Leaving Moscow by the Siberian express, three 
days later Mr. Cooke made his first halt at Chelia- 
binsk, the junction station of the Samara-Zlatoust 
and Siberian lines, and, so to say, the threshold of 
Siberia. The town being a grain-export centre, 
agricultural machinery was the main article of 
import, and it was found that the great majority of 
the machines on view and at the dépéts were 
American. Proceeding to Tobolsk, the capital of 
the enormous province of that name, he found it to 
be merely an official centre, with no trade import- 
ance beyond local fisheries; and therefore he 
resumed his journey to Omsk, in the neighbour- 
hood of which he found the chief butter-export 
centre of Siberia. The development of the butter- 
making industry in Siberia has been very great in 


recent years, the example of Denmark having been 
followed to a considerable extent. The district is 
still chiefly known for its agricultural products, 
but it has also considerable mineral resources. On 
this subject, Mr. Cooke refers to an exhaustive 
treatise - M. Claudius Anlagnon, entitled ‘* La 
Siberie Economique,” being a report to the French 
Government, and gives a very complete study of 
the general and local conditions of Siberia as far 
as Lake Baikal. 

Tomsk is the second city in Siberia, and is also 
the seat of the one Siberian University and Tech- 
nological Institute, and the centre of Siberian 
enlightenment generally, besides being the head- 
quarters of the railway administration, including 
the commercial department of the same. Not 
being on the main Siberian route, however, it has 
suffered in importance since the construction of 
the Trans-Siberian Railway ; and it is rather asa 
general Siberian capital, administrative and educa- 
tional, that Tomsk maintains its influence, though 
it may yet be an important centre for mining 
machinery. 

A ride of twenty-seven hours brought Mr. 
Cooke from Tomsk to Krassnoyrsk, the capital 
of the Government of Yenisei, on the great water- 
way of that name. It is the centre of a gold- 
mining region, one British and one Russian 
agency being established here for gold-dredgers, 
which are now coming into use. There are some 
large railway mechanical works at Krassno- 
yarsk, employing about 2000 men, as well as a 
Government saw-mill for sleepers. The town has 
some large retail establishments, the biggest, as 
everywhere in Siberian towns, being those con- 
nected with textile and clothing goods. A British 
establishment deals in general machinery, tools, 
and appliances, which, however, are not exclusively 
British, Moscow terms being more favourable. Its 
British goods, too (steel, files, &c.), are mostly 
ordered from or through Moscow firms. Irkutsk, 
the capital of the Governor-Generalship of that 
name, is the largest city of Siberia or of the Russian 
Far East—its propulation being about 76,000. It 
is the seat of the head offices of the Trans-Baikal 
Railway, including the commercial department of 
the same. The construction of the Trans-Siberian 
Railway, and now of the circum-Baikal Railway, 
and the works connected therewith, have hitherto 
given a somewhat artificial spurt to the business 
activity. of the town, as it is neither a very indus- 
trial nor an exclusively agricultural centre. Mr. 
Cooke, however, gathered from what he heard that 
British firms might do more business than they do 
at present, as the town is an important centre 
between Eastern and Western Siberia, alike for 
general machinery and appliances and for gold- 
mining appurtenances. 

Having given an outline of his journey, Mr. 
Cooke discusses the general results of his observa- 
tions; and he comes to the conclusion that the 
results already achieved by the opening of the rail- 
way, independent of prospects forecast and ex- 
pected, in opening out so extensive a portion of the 
earth’s surface to the invigorating influences of the 
outer world, are remarkable enough, even though 
in some respects overstrained hopes of wide com- 
mercial—and especially industrial—expansion which 
were entertained at first, have not been so speedily 
realised. The part of Great Britain in commercial 
enterprise in these regions, though considerable, 
and rich in influence on the welfare of the peasant 
populations, is of a somewhat negative character as 
regards herself. As the main purchaser of Siberian 
butter, the most valuable of the exported products 
of the country, which is thus enriched to the ex- 
tent of some 25,000,000 to 30,000,000 roubles 
annually, it is Great Britain that, for the most 
part, furnishes the funds that enable the Siberian 
peasants to provide themselves in increasing abund- 
ance with separators and dairy appliances from 
Denmark and Sweden, and with agricultural ma- 
chinery from the United States. The British 
manufacturing market — nothing. The use 
of modern agricultural machinery is daily assuming 
more considerable dimensions, but the stocks are 
almost exclusively of American origin. Industries of 
various kinds and mining are being developed, all of 
which require the use of machinery, for which there 
will be an increasing market. In Siberia proper, Ger- 
many has the larger share of the general machinery 
market, apart from agricultural, though it is 
rivalled by the United States and Great Britain 
in Far Eastern ports. Mr. Cooke enters into the 





financial and general conditions affecting the various 
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departments of the import trade, the study of which 
we commend to those of our readers who are in- 
terested in the subject. The general impression 
which we have from a perusal of the report is 
that British manufacturers and merchants have not 
yet realised the present conditions of trade with 
Siberia, far less its possibilities in the future. 








THE JAPANESE BATTLESHIP 
“KATORL” 

A sienaL honour has been paid by the Emperor 
of Japan to the warship-building industry of this 
country by arranging that their Imperial High- 
nesses Prince and Princess Arisugawa should 
launch the latest battleship for the Japanese Navy 
from the works of Messrs. Vickers Sons and Maxim, 
Limited, on Tuesday. of next week—an honour 
which is not undeserved, in view of the service ren- 
dered to that Navy by the many British-built war- 
ships which, in the moment of Japanese peril, 
achieved such a pronounced victory under Admiral 
Togo’s command. The appropriateness of the com- 
pliment to the Vickers Works is further indicated 
by the fact that it was at these works that Togo’s 
battleship, the Mikasa, was built. The Katori is 
one of two vessels ordered in this country imme- 
diately before the outbreak of the war; the other 
is the Kashima, being constructed by Sir W. G. 
Armstrong, Whitworth, and Co., Limited, at their 
Elswick Works. These two ships have several 
points of resemblance, although in their dimen- 
sions and details they differ considerably. In the 
details there has been utilised to some extent the 
experience gained in the various actions against 
the Russian fleet off Port Arthur ; but the vessels 
were probably too far advanced to enable the main 
element of design to be arranged according to the 
dictates of modern strategy, as elucidated by 
recent fleet actions. It is, however, important to 
note that the vessels are superior to the three 
battleships laid down for the British Navy after 
the ordering of these two Japanese vessels, in 
respect especially of gun power. We have already 
written generally about the Kashima (see page 388 
ante), so that in the present instance we confine 
ourselves to a description of the Katori. 

The length between perpendiculars is 420 ft., and 
over all 455 ft. 9 in.; the breadth is 78 ft., and the 
depth to upper deck 44 ft. The draught in fighting 
condition will be 27 ft., when the displacement 
will be 15,950 tons. As to gun-fire—which is the 
most important element in a ship of the line—the 
Katori will mount pairs of 12-in. guns in barbettes 
at the forward and aft end of the upper deck. 
These are of the Vickers type, weighing 57 tons, 
and they will deliver their 850-lb. projectiles with 
a velocity and energy which will enable them at 
six miles range to perforate armour 9 in. in thick- 
ness, and at four miles range to defeat modern 
armour about 13 in. in thickness. There are four 
10-in. guns, mounted singly in barbettes at each 





(For Description, see Page 833.) 
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The Vickers guns of 


corner of the main citadel. 
this type fire a 500-lb. shot with an energy sufficient 
to perforate at six miles range armour 6¢ in. thick, 


and at four miles range, 9 in. thick. In the arma- 
ment of the British vessels of the King Edward VIL. 
class the guns corresponding to these 10-in. weapons 
are only of 9.2 in. calibre, so that the Japanese 
ship has a considerable superiority. In addition, 
the Katori mounts twelve 6-in. guns within a con- 
centrated casemate amidships ; each gun, however, 
is entirely separated by armour screens. 

This completes the main armament of the Katori. 
One round from these twenty main guns represents 
a collective energy of nearly 375,000 foot-tons. As 
the 12-in. guns may fire two projectiles per minute, 
the 10-in. guns three rounds, and each 6-io. gun ten 
rounds, the total weight of shot which may be dis- 
charged in a minute is 24,800 lb., representing a 
collective energy of approximately 1,400,000 foot- 
tons. All four 12-in. guns may be trained on the 
broadside. The two 10-in. guns and six 6-in. guns 
are similarly utilisable on the broadside, so that one 
minute’s possible broadside fire is 15,800 lb., with 
a collective energy of over 900,000 foot-tons. As 
two 12-in. guns, two 10-in. guns, and two 6-in. 
guns may be fired ahead, the vessel may maintain 
a very hot pursuit, discharging per minute four 
projectiles of 850 lb., six of 500 1b., and twenty of 
100 Ib. 

For the repelling of torpedo attack. there are 
mounted, in protected positions in various parts of 
the ship, twelve 124-pounder, three 3-pounder, and 
six Maxim guns. Finally, the Katori has five sub- 
merged tubes for the firing of 18-in. torpedoes. 

The armour on the vew ship is arranged on the 
system first introduced into the Mikasa, ten of the 
6-in. guns being in a concentrated casemate amid- 
ships instead of in a series of separate casemates. 
The whole of the broadside, from sonre distance 
below the water-line to the upper deck, is armoured. 
The main belt is 9 in., reduced, gradually to 4 in. 
towards the stem, and to 3} in. at the stern. The 
minimum thickness of the upper parts of the broad- 
side armour is 6 in. Armoured bulkheads are 
carried across the ship at the forward and aft ends 
of the citadel. Ten of the 6-in. guns are placed 
within this 6-in. armour, but each is isolated from 
its neighbours by transverse and longitudinal 
armour bulkheads. On the upper deck there has 
been constructed for the two remaining 6-in. guns 
a special armoured battery. These guns have a 
very advantageous position for dealing with torpedo 
attack. The 12-in. gun barbettes have armour 
10 in. in thickness generally, and those for the 
10-in. guns have 6-in. armour. The ammunition 
hoists of all the guns are armoured. 

The third element in design has reference to the 
speed, and in this case the specified rate is 18} knots; 
but as the Mikasa very considerably exceeded her 
designed rate, it would not be surprising if in this 
case also 19 knots is realised. The propelling 
machinery is of the type now usually adopted in 
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battleships, there being two sets of four-cylinder 
triple-expansion engines, balanced on the Yarrow- 
Schlick - Tweedy system. The high-pressure cy- 
linder is 354 in., the intermediate 56 in., and the 
low-pressure cylinders each 63 in. in diameter, the 
stroke in all cases being 48 in. It is anticipated 
that with 120 revolutions per minute, and steam at 
200 lb. pressure, the engines will develop 16,000 
indica horse-power. The steam pressure at the 
boilers is to be 230 1b. per square inch. The engines 
are designed to turn the propellers inwards when 
going ahead, and the starting platform is in the 
centre of theship. Wrought-steel columns form the 
supports of the cylinders, which are independent 
castings, while the back supports are of the ordi- 
nary cast-iron A-frame type, with ample slipper- 
guide surfaces. This gives a fine open engine. 

tephenson link-motion is adopted for working the 
valves, which are of the piston type on the high- 
pressure and intermediate cylinders, and of the 
double-ported flat design on the low-pressure 
cylinders. The crank-shaft is in two interchangeable 
pieces, and the tj oe shaft is 18 in. in diameter, 
with a 10-in. hole. The propellers have four blades, 
the diameter being 17 ft. 3in.; they are made 
entirely of bronze. "There are four condensers placed 
in the wings of the ship, the collective cooling sur- 
face being 17,000 square feet. As to the boilers, 
these are of the latest improved Niclausse type, 
twenty in number, located in three separate boiler- 
rooms. The heating surface is 44,000 square feet— 
a ratio of 2.75 square feet per indicated horse- 
power. The total grate area is 1334 square feet. 
There is, of course, a complete system of pumps, 
with the addition of independent air-pumps, which 
are now almost universally adopted in connection 
with large high-power marine installations, 

The total coal capacity is 2100 tons, which 
will give the ship a high radius of action. Special 
attention has been given to the ventilation and 
general comfort of the living quarters of the 
ship. The thermo-tank system of ventilation has 
been fitted for the cabins and crew spaces, and for 
ventilating and cooling the magazines and shell- 
rooms. A complete system of steam-heating is 
adopted for the officers’ quarters and crew spaces, 
and electricity is used in connection with ventila- 
tion as well as for lighting the ship. The vessel will 
have a total complement of 980 officers and men. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
(Concluded from page 813.) 

In our last issue we gave an account of the first 
day’s proceedings at the meeting of the Institution 
of Mechanical Engineers, held last week in Belgium, 
and we now continue our report. 


Tue Errects or STEAM-JACKETING. 


On the second day of the meeting, Wednesday, 
June 21, on members assembling in the Academic 
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Hall of the University of Liége, the President, 
Mr. E. P. Martin, again occupied the chair, the 
first business being the continuation of the ad- 
journed discussion on Mr. A. L. Mellanby’s paper 
on ‘*‘ Steam-Jacketing,” read the previous day. 
Professor Hl. Hubert, of the Liége University, 
who spoke in French, stated that it was not his 
intention to enter fully into all the details put 
forward by Mr. Mellanby ; he desired only to make 
a few general observations with regard to the actual 
value of steam-jacketing. Hitherto, as a rule, the 
jacket had been limited to the outside walls of the 
cylinders, and but few attempts had been made to 
extend its application, and the line of progress 
would lie in protecting also the piston and the 
piston-rod. These have a tendency to cool, and 
their cooling is conducive to heat losses. Professor 
Hubert named as an illustration the Beer engine, 
which was exhibited in Brussels in 1897, the rod 
of which was provided with a sleeve; this device 
was not largely tested. Mr. Georges Duchesne, 
an engineer, of Liége, simplified the Beer device ; 
his arrangement is illustrated below. In this 
arrangement the piston is heated by steam sup- 
plied through a hollow counter-rod, which travels 
in a sleeve connected to the other parts of the 
jacket by amply proportioned steam passages. The 
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upper half of the piston is thus heated to a high 
degree, the remaining portion being heated by con- 
ductivity. The condensed water is eliminated 
through the counter-rod. Heating steam is supplied 
by a small separate boiler, which may be heated by 
the gases from the main boiler. 

A third arrangement was that put forward by 
Mr. Nicolas Frangois, engineer of the Cockerill 
Works, in which, instead of the ordinary piston, 
a double piston is used. This engine, of which a 
section was shown by Professor Hubert, is to be seen 
running at the Cockerill stand at the Exhibition, 
and we shall illustrate it in one of our early issues. 

With regard to steam consumption, Professor 
Hubert gave the results of a number of tests, of 
which the first had been carried out by Mr. Vin- 
gotte, and the others by himself, on several 
engines, under different conditions of working. 
The results were as follows :— 

First Test.—Steam consumption per indicated 
horse-power hour, 7.642 kilogrammes (16.8 lb.) at a 
pressure of 11.14 kilogrammes per square centi- 
metre (163.7 lb. per square inch) and 32 deg. Cent. 
(57.6 deg. Fahr.) superheat. This test was made 
on an 80-horse-power non condensing Corliss-valve 
engine. 

Second Test.—Steaw consumption per indicated 
horse-power hour, 5.696 kilogrammes (12.5 Ib.) at a 
pressure of 10.18 kilogrammes per square centi- 
metre (149.6 lb. per square inch) and 40 deg. Cent. 
72 deg. Fahr.) ~apathiat, equal to 3887 calories 
(15,431 heat units) per indicated horse-power. This 
test was on the same engine as the first, but work- 
ing condensing. , 

Third Test.—Steam consumption per indicated 
horse-power hour, 5.092 kilogrammes (11.2 Ib.) ; 
saturated steam at 8.82 kilogrammes per square 
centimetre (125.4 1b, per square inch), equal to 3367 
calories (13,367 British thermal units); thermic 
efticiency, 19.83 per cent. This test was made on 
a compound engine of 188.7 horse-power at 122 re- 
volutions. 

In conjunction with these tests, Professor 
Hubert remarked that the low steam consump- 
tions, especially in the latter test, were due to the 
fact that the piston was maintained hot, and to 
the care taken in enveloping every part. The 
clearances were not only reduced in volume, but also 
in area of surface. In the case of the first engine 


CP 


tested, the clearance volume was 2.9 per cent. ; 
the areas of the clearance surfaces were 3.29 and 
4.85 times the area of the piston. In that of the 
second engine, dealt with in the third test, the 
clearance volumes were 2.88 and 2.6 per cent. for 
the high and low-pressure cylinders respectively ; 
and the ares of the clearance surfaces were respec- 
tively 3.78 and 2.95 times the areas of the pistons. 
The reduction in the area of the surface of the 
clearance spaces was of more importance than the 
reduction in volume of those spaces. With refer- 
ence more especially to Mr. Mellanby’s paper, and 
to the tests he mentions, carried out by Messrs. 
Callendar and Nicolson, Professor Hubert stated 
that Mr. Arm. Duchesne had gone very fully into the 
question of ascertaining the steam and cylinder wall 
temperatures, and had designed an apparatus which 
allowed an accurate measurement to be made of 
both the steam and the wall temperatures at each 
tenth of a stroke for both travels of the piston. 
The device consists of a thermo-electric recorder 
which acts in conjunction with a galvanometer ; 
the impulses on the latter for each tenth of a 
stroke are recorded ; the duration of the impulses 
are constant, and their extent is in exact propor- 
tion to the temperature. Several diagrams were 
exhibited illustrating the results obtained by Mr. 
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Duchesne, and these showed that with one-tenth 
lead and one-tenth admission the steam tempera- 
ture increased rapidly, and became highly super- 
heated on the piston approaching the end of the 
stroke. There was therefore no more water in the 
cylinder, even with a non-condensing engine. In one 
of the diagrams put forward the difference between 
the wall and the steam temperatures was greater 
than in a previous one, and at the end of the stroke 
the steam temperature exceeded by far that of the 
walls, this showing forcibly that there could not be 
any condensation remaining in the cylinder. Con- 
sequently, if the jacket is to have a fully useful 
effect, it has to be maintained hot ; a good practice 
is to supply the jacket from a separate boiler with- 
out superheater, and when, for instance, the cy- 
linder pressure is 6 atmospheres (88 lb. per square 
inch), the pressure in the jacket should be, say, 12 
atmospheres (176 lb.). A third diagram, which, 
applied to tests made with an engine fitted with 
this kind of jackets, gave a further proof of Pro- 
fessor Hubert’s assertion to the effect that no 
condensation remained in the cylinder at the begin- 
ning of cowfipression. The theory as to this con- 
densation was not exact and should be set aside. 
At the sametime the supposition of the Alsacian 
school, that the temperatures of the cylinder walls 
| and of the steam are equal, must also be abandoned. 

Mr. G. Duchesne, who followed Professor 
Hubert, showed three diagrams taken from cy- 
linders, one without jacket, one with an ordinary 
jacket, and one with steam supplied at a higher 
temperature. He found none of the leakages and 
missing quantities referred to by Mr. Mellanby. A 
ee had a higher absorbing than emission 
power; the formula should not be K (@—#), but 
should take into account the relation between the 
wet and dry surfaces, thus K (@—t) + K' ¢« (6-2), 
where K' is much higher than K. 

Mr. Rudolph Mathot was the next speaker. He 

ve briefly some particulars of trials made in 
Germany with a semi-portable single-cylinder non- 
condensing engine, working with superheated steam, 
and a semi-portable compound tandem condensing 
engine, also working with superheated steam, the 
cylinders being contained in the steam dome of the 
boiler in each case. These trials were made in the 
workshops of the constructor, Mr. M. R. Wolf, of 
Magdeburg-Buckau. Taking first the single-cylinder 








engine, the boiler used had a heating surface of 130 
square feet, the grate surface being about 4 square 
feet, and the superheating surface 120 square feet. 
The steam was superheated, the temperature being 
590 deg. Fahr. The mean steam pressure was 
172 lb. per square inch ; 13.8 lb. of coal were 
burned per square foot of grate per hour. The 
cylinder was 5{ iv. in diameter, with a stroke of 
11} in., the number of revolutions being 200 per 
minute. The mean effective power was about 25 
horse-power. The mechanical efliciency was 90 per 
cent. The gross consumption of coal per effective 
horse-power hour was 2.2 lb., and per indicated 
horse-power hour 2.01 lb. The average mean pres- 
sure upon the piston was 85.5 lb.; the cut-off was at 
3L per cent. of the stroke. Theo speaker next gave 
particulars of the trial of the compound engine. 
The heating surface of the boiler was 106 squire 
feet, and the grate surface 3 square feet. The 
superheating surface was 109 square feet. The tem- 
perature of the feed was 97 deg. Fahr. The steam 
pressure was 172.6 lb. to the square inch. The 
temperature of the steam in the high-pressure 
cylinder was 657 deg. Fahr., while in the low- 
pressure cylinder it was 361 deg. Fahr. The weight 
of water evaporated per hour per square foot of 
heating surface was 3.63 lb. The weight of water 
vaporised per pound of coal was 8.56 lb. The 
average pressure in the high-pressure cylinder was 
78 lb. to the square inch, and in the low-pressure 
cylinder, 27 Ib. to the square inch. The total 
horse-power of the two cylinders was 38.2. The 
gross consumption of coal per effective horse-power 
per hour was 1.3 lb. The consumption of steam 
per brake horse-power per hour was 10.8 lb. The 
admission of steam was during 32.35 per cent. of 
the stroke of the high-pressure cylinder. 

In replying, Mr. Mellanby said that if he had 
to speak on all the subjects that had been touched 
upon during the discussion, he would require the 
whole morning to get through the work. Reference 
had been made to the poor efficiency of the engine 
used in his experiments, but he would point out 
that it had not been his object to present the 
utmost that could be done by a steam-engine, but 
to give a record of what had been done under cer- 
tain conditions. If he had simply desired to get 
the highest efficiency from his engine, he would not 
have run at such a small number of revolutions ; 
but he wished to accentuate the effect of the jackets 
by running ata low speed, and to keep the con- 
ditions similar in different trials; that would ex- 
plain the course taken. He wished to thank 
Professor Hubert and Mr. Duchesne for their kind 
words of appreciation. He would be glad to see 
the apparatus that Professor Hubert had referred 
to by which the piston could be steam-jacketed. 


LarGe Gas-ENGINES ON THE CONTINENT. 

The next paper was a contribution by Mr. 
Rudolph E. athot, of Brussels, the subject 
being ‘‘ The Growth of Large Gas-Engines on the 
Continent.” This paper we intend to print in full 
in an early issue. It gives an excellent summary 
of the progress. which has been made in the con- 
struction of gas-engines for large powers, but it is 
impossible to give a fair idea of its contents in an 
abstract. 

The first speaker in the discussion was Mr. 
Crossley, of Manchester, who was glad to have an 
opportunity of thanking the author for his interest- 
ing record. The development of large gas-engines 
on the Continent had, indeed, been marvellous ; but 
these big engines largely used blast-furnace gas. 
In that respect the Continent had gone beyond 
what we in England had done. Hearing the paper, 
combined with the visit to the Exhibition, had in- 
duced in him a feeling of sadness, for it seemed 
that the death knell had been rung of some of 
the most cherished devices to which engineers had 
grown accustomed. There was the hit-and-miss 
governor, which they were told was doomed ; but 
the speaker did not consider it was dead yet ; it 
would not be used, perhaps, for large engines, but 
might find employment on those of small horse 
“nage The conditions of governing were expresse«| 

y one or two principles. It was possible t» 
limit the percentage of gas in the charge and fill up 
with air, or to limit the quantity of the mixture 
and make the compression so high as not to mis- 
fire even with al charges ; with the old-fashioned 
low compression, the present system of governing 
could not be employed. Stratification in the charge 
was now, Mr. Crossley remarked, an acknowledged 
fact; and he referred to the well-known pro- 
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ceedings that had been taken in the Law Courts 
to establish this. Tube ignition had not yet en- 
tirely disappeared, although it would probably 
do so, having done its duty. The giving up of 
liners was another fcature that would be noticed, 
but the speaker considered that the presence of dust, 
in connection with high temperature, must cause 
wear of the cylinder, and it would be easier to replace 
a liner than a whole cylinder. Referring to the 
arrangement of valves, as shown in the paper, one 
valve being placed on the top of the other, Mr. 
Crossley said that if this plan were followed, engi- 
neers must give up English ideas as to valve- 
setting. Upon this point, he remarked that no 
standard in regard to valve positions had yet been 
arrived at, and he would be glad for an opinion on 
the subject. He had expected to see more men- 
tion made of scavenging, and also of equilibrium 
valves. Referring to the illustration of cylinder 
and valve-gear given in Fig. 40 of the paper, the 
speaker was of opinion that the arrangement 
adopted would lead to the valves being quickly 
worn out; whilst in the circular slide-valve fixed 
to the stem of the inlet-valve, shown in Fig. 44 
of the paper, Mr. Crossley anticipated that break- 
down would be likely to occur through tar fixing on 
the slide-block and causing sticking. His firm had 
given up devices of this kind long ago. What was 
said in the paper in regard to the Niirnberg Company 
showed that these fears were justified. It was said 
by the author that the experience of that company 
led them to advise that the valves and cylinders 
should be dismantled and examined monthly, 
because despite the perfection which the processes 
of washing and purifying producer or blast-furnace 
gases had attained, accumulations of impurities 
were still to be found. 

Mr. Mathot here interposed that the statement 
in the paper was made in error, and that an engine 
by the Niirnberg Company had already run seven 
nonths without examination. 

Resuming, Mr. Crossley said that Continental 
gas engineers too closely followed. steam-engine 
practice, and had made their engines too compli- 
cated. He had heard of trouble from this cause, 
and through the breaking of cylinder-heads, &c.; he 
would like to know if those heads were made of 
steel or of cast iron. In England that trouble had 
been got over; though, it must be confessed, the 
engines were not of the same size as those on 
the Continent. In speaking of the Otto-Deutz 
engines, the author had said that their brilliant 
record was well known, and continuing the tradi- 
tions of the illustrious founders of the firm Messrs. 
Otto and Langen, they had for forty years con- 
structed the four-cycle engines bearing the name 
of the inventor. Since its formation this company 
had turned out nearly 70,000 engines. Mr. 
Crossley was of opinion that there must be some 
mistake about this, for he thought that the 
number of engines given must include those 
manufactured by concessionnaires. His own firm 
had only made 54,000 engines, and he was of 
opinion that England must be far ahead in regard 
to numbers. The producer plant had done much 
for the gas-engine, and the secret of the success 
of the suction plant was regeneration, heat being 
wasted in the ancient form. In Table I., which 
gave the test made on a gas plant. of a four-cycle 
double-acting engine of 200 horse-power, and a 
ee reference was made to ‘dry 
coal ;” he would ask what was meant by ‘‘dry 
coal ;” he considered it would be more convenient 
if moisture were not deducted. The results tabu- 
lated were not uncommon. In one of the engines 
of his own firm, giving 16 brake horse - power, 
the efficiency was 25 per cent.; and if the size of 
the engine had been the same as that given in the 
table—namely, 200 horse-power—he would have 
expected 25.5 per cent. efficiency. Bituminous 
coal was not considered suitable for suction-pro- 
ducers, but it was possible to use a fan and work 
producers under slight pressure, and there would 
then be no difficulty in getting rid of the tar. In 
conclusion, he considered that the economy of gas- 
producer plants was really wonderful, and the gas 
companies would have to look to it that they did 
ot suffer from the competition of the gas-producer 
on the one hand, and the generation of electricity 
on the other. 

Mr. John Fielding, of Gloucester, who rose at 
the invitation of the President, was the next 
speaker. He said that Mr. Crossley had so well 
)ut forward much that he himself would have said 
that little remained to add. He would only confirm 








Mr. Crossley’s remarks in regard to English and 


German practice. It might be pointed out, how- 
ever, that eight ycars ago, at Brussels, an English 
engine was exhibited in which the cut-out was 
abandoned, and the governing was regulated by the 
mixture ; and that was the only gas-engine that 
ran during the whole period of the Exhibition 
without a hitch. As the time was short, he would 
add some further remarks by correspondence. 

M. Frédéric Kraft, of Seraing, said that the 

per was a very complete exposition of the sub- 
ject, stating the situation in regard to large gas- 
engines only. In these the hit-and-miss process 
of governing had to be abandoned, and the problem 
had to be solved by variable admission, because 
with the former arrangement the stresses in the fly- 
wheels became so enormous that they could not 
cope with them. Another reason was that electri- 
cians needed great regularity, and it was not pos- 
sible to run these large engines at high speed. At 
first the variable admission led to complications, 
but now this had been got over. The first idea was 
to govern as in the steam-engine, and to limit the 
power by the quantity of the mixture admitted. 
This varied the compression and had disadvantages, 
whilst there was a high consumption at low loads. 
With variable compression it was also impossible to 
balance the inertia of the moving parts for all 
powers. These reasons caused makers to try to 
get constant compression at all loads, and that led 
to taking in a charge always of the same quantity 
and varying the percent»ge of the gas. This, 
again, meant weak charges at low loads, and so 
misfires occurred. To overcome this the principle 
of first of all taking in air, and, at a given point of 
the stroke, opening the gas inlet, was followed, so 
as to get a mixture of fairly constant richness at 
the point of ignition, whilst practically there was 
the same pressure in the eheter at the end of 
compression, so that there would not be any mis- 
firing. That plan was adopted at Seraing. The 
author had said that the high-speed engines needed 
high compression to give uniformity. He (the 
speaker) concluded that by the term ‘‘ uniformity” 
smooth running was really meant. 

Mr. Mathot, in reply to the discussion, wished 
to express his thanks for the way in which his 
paper had been received. He supposed that in 
England the hit-and-miss system was cherished in 
consequence of a natural tendency to show prefer- 
ence to something that was born there ; and for 
small engines it might be useful. He had advised 
its use himself at first, but after seeing the working 
of the German engines, he gaveitup. The hit-and- 
miss system also was not good for suction plants, 
as it allowed the generator to cool, and so was bad 
for the gas. For full load the generator would be 
very hot, whilst for half load it would become 
cooler, and the quality of the gas would fall off ; 
for there might be five or six misses without any 
suction. He thought that there was no necessity 
to say anything further about tube ignition, but 
he would point out that his paper especially related 
to big gas-engines.. He had prepared a paper for 
the Mining Congress which dealt with the question 
of valve-setting ; but, in regard to Mr. Crossley’s 
criticism, he would point out that although the 
valves referred to were on the same vertical axis, 
they were not actuated by the same cam. The ques- 
tion of valve-setting had not been neglected in Ger- 
many. In regard to the question of stratification of 
the charge, he considered that there was much yet to 
be said. He had studied this subject, and had made 
three tests on different gas-engines in fifteen years. 
Full reports of these would be contained in the 
paper to be presented to the Mining Congress. In 
regard to the number of gas-engines made by the 
Otto-Deutz works, it might be, as Mr. Crossley 
had said, that a part of the number was due to 
manufacture by concessionnaires. The term ‘‘ dry 
coal” was used because fuel was often soaked by 
rain on the railway car; and in his experiments it 
was dried to get the calorific value. What was 
meant by ‘‘ dry coal” was that it was in its natural 
condition—as it came out of the pit. Bituminous coal 
producers had been used in France. He had been 
asked to make tests, and four experiments he had 
conducted had resulted in failure. Possibly the 

rinciple might have been true, but it might not 
oa been properly worked out in a practical manner. 
He was sure that firms like Mr. Crossley’s would 
make a good producer. 
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The last paper taken was a contribution by Pro! 


fessor W. E. Lilly, Trinity College, Dublin, the 
subject being ‘‘ The Strength of Columns.” This 

per was read in cheignds tar the author ; but, un- 

ortunately, the time for adjournment had arrived 

on the completion of the reading, so that there was 
no opportunity for discussion. 

A vote of thanks to the author was proposed by 
Mr. J. Hartley Wicksteed, who spoke of the great 
value of the contribution and the excellent testing 
work done by Professor Lilly. 

The sitting was brought to a conclusion by votes 
of thanks being proposed by the President to the 
Burgomaster and the town authorities of Liége for 
the generous hospitality extended to the Institution. 
He also proposed votes of thanks to the Liége Asso- 
ciation of Engineers, to the Liége University for 
putting their hall at the disposal of the Institution, 
to the authorities of the Liége Exhibition, and to 
the owners and directors of works which were 
thrown open to members. A vote of thanks was 
also passed to the Ladies’ Committee for their 
exertions in entertaining the ladies of the party. 

The President called on Mr. Maw to second these 
votes. In doing this, Mr. Maw said that as soon as 
it had been arranged that the Instifution should 
visit Beigium, all the negotiations had been of the 
most pleasant and cordial nature, and everything 
possible had been done to make members really 
welcome to Liége. He felt sure many British 
engineers had made a number of personal friends 
as a result of the visit, and that all would carry 
away with them most pleasant recollections of the 
meeting. 

These votes were carried by the acclamation that 
might have been anticipated from the warm nature 
of the welcome extended to the Institution by every 
one in Liége. 


Visits AND Excursions. 


In our last issue we gave an account of some of 
the principal works visited by members during the 
meeting, and we shall have further occasion. to 
speak of some other objects of interest that were 
on the programme. 

On Wednesday evening there was a ‘‘ Féte de 
Nuit ” at the Exhibition, there being a concert by 
the Grand Orchestra in the grounds, and afterwards 
a fine display of fireworks. Thursday was devoted 
wholly to excursions, the principal being a visit to 
the Barrage de la Gileppe, in which a large number 
of members joined. This was a very enjoyable 
trip, and occupied the whole day. Other excur- 
sions on the same day were to Remicourt and Ans 
—-the Charbonnage de 1’Esperance being visited at 
the latter place; and to the Charbonnage du 
Hasard. In the afternoon a visit was paid to the 
Mechanical and Electrical Laboratories and the 
{cole Professionale de Mécanique at the University, 
Professor Hubert kindly conducting members over 
the laboratories. 

The Institution dinner was held on the evening of 
the same day, Thursday, June 22, at the Hotel 
Britannique, Spa, the President, Mr. E. P. Martin, 
occupying the chair. For the first time in the 
history of the Institution ladies attended this 
dinner. On Friday, June 23, members travelled 
to Antwerp, and spent the greater part of the day 
in a drive round the docks and quays. Mr. G. A. 
Royers, Chief Engineer of the Municipality of 
Antwerp, very kindly conducted this excursion, 
and explained to members the various objects of 
interest on the route, the chief of them being the 
large new dock that is now in course of construction. 

This brought the formal business of a most suc- 
cessful meeting to a close. Some members, how- 
ever, remained until the following Saturday, to 
visit works in the neighbourhood of Antwerp and 
elsewhere. 








GerMAN INDUSTRIAL DEvELOPMENT.—In 1816 the pre- 
sent territory of Germany comprised a population of 
23,833,000; in 1904 the corresponding population had 
risen to 59,495,000, while the general condition of the 
German people had all the while improved. The average 
income of each inhabitant of Germany in 1840 was, 
12/7. 103.; in 1870, 18/. 123.; in 18965, . 68. ; in 1900, 
327. 10s. ; and in 1905, 35/. In 1896 the collective force 
of the steam-engines at work in Prussia was 2,534,000 
horse-power ; in 1904 the corresponding force had risen 
to 4,430,789 horse-power. The coal production of Ger- 
many in 1903 was 162,312,000 tons. The corresponding 
production of the United States was 323,681, tons; 
that of Great Britain 234,020,000 tons; and that of France, 
34,318,000 tons. The production of pig and cast iron 
in Germany in 1903 was 8,952,000 tons ; the corresponding 
production of the United States was 18,298,000 tons ; that 
of Great Britain, 10,018,000 tons; and that of France, 
2,828,000 tons. 





ENGINEERING. 


[JUNE 30, 1905. 








AUTOMATIC SEWAGE SCREENS. 


CONSTRUCTED BY 


Fig. 7. 


(0762 A) 


SEWAGE, on its arrival at the sewage works, usually 
contains a considerable amount of straw, paper, leaves, 
&c., which have to be separated from it before it can 
be treated in the settling tanks or bacteria beds. A 
fixed iron grating to serve as a strainer, through 
which the sewage flows before entering the tanks or 
beds, is a common means of retaining undesirable 
matter ; but the continual clearing work necessary, 
and the unpleasant nature of the operation, are draw- 
backs which more than outweigh the apparent simpli- 
city of the method. A great improvement upon the 
fixed grating is the use of a revolving screen, which 
may not only be made self-cleaning, but entirely auto- 
matic in its action ; the slight power und: being 
furnished by the flow of the sewage itself. Screens of 
this type have recently been installed at the new Cole 
Valley and Sutton Coldfield Sewage Outfall Works of 
the Birmingham, Tame, and Rea District Drainage 

rd, and we illustrate the arrangement at Cole 
Valley in Figs. 1 to 4, on this and the opposite pages. 
Fig. 5 is a view of the Sutton Coldfield plant. 

The main feature of the screening plant is a per- 
forated flexible endless metallic belt inclined at a 
moderate angle and running over two drums, the 
lower of which is immersed in the sewage. The upper 
drum is carried in adjustable bearings, by which the 
tension of the belt may be regulated. On the same 
framing as the bearings are fixed brackets for the 
driving gear and a rotary brush for cleaning the belt. 
The whole of the sewage is compelled to flow through 
the belt, which arrests and carries upwards all foreign 
matter in suspension. After being lifted out of the 
sewage and carried round the upper drum, the matter 
is brushed off into a worm conveyor, which transfers 
the screenings to a barrow or ‘tip-truck at one side. 
Means are provided for preventing any of the sewage 
from finding its way round the edges of the revolving 
belt and thus ing on uascreened. 

In view of the area of screening surface required at 
these particular works, it was considered advisable to 
have the belt in two widths, instead of a single one 
7 ft. 6 in. wide, although a single belt is more usual. 
In action the apparatus is generally, as in the present 
instance, entirely automatic, the driving power being 
obtained from the flow of the sewage itself by means 
of a Poncelet water-wheel. The water-wheel drives 
the screen and worm conveyor through pitch-chains 
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and a counter-shaft, as thown on the sectional eleva- 
tion, Fig. 1, above. Obviously the s 


and thus the capacity of the machine is automatically 
regulated to the requirements of the moment, Where 
no fall is available for a water-wheel, the apparatus 
can be driven from any convenient source of power, as 
at Bradford, where the drive is taken off existing 
shafting, with a small gas-engine asa stand-by. At the | 
Cole Valley Works there is provision made for putting | 
in a second screen, when the increase in the amount | 


d of the | 
water-wheel varies according to the flow of the sewage, |The worm conveyor is already made long 





3. 


of sewage to be treated demands it, and the space tor 
this is clearly seen in the plan view (Fig. 2, above). 
enough to 
receive the screenings from the second apparatus 
when installed. The screens now at work at the Cole 
Valley and Sutton Coldfield Works are each capable o! 
dealing with a flow of sewage of about 3,000,000 
gallons per 24 hours. This apparatus is also in suc- 
cessful use at Chester (two sets), Curragh Camp, Han- 
well, Croydon, Guildford, Southall, Nuneaton (two 
sets), and elsewhere. It is made in various sizes 
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capable of dealing with sewage flows of from 100,000 
to 3,000,000 gallons per 24 hours; but where the 
amount exceeds this latter quantity, the makers advise 
the use of two (or more) screens, according to the 
quantity. In addition to being used for sewage, the 
apparatus can be employed for clearing leaves, &c., 
from any running water. 

The makers of the screening plant are Messrs. John 
Smith and Co., of Carshalton, Surrey, and the photo- 
graphs and drawings art reproduced by permission of 
Mr. John D. Watson, M. Inst. C.E., the engineer to 
atti Tame, and Rea District Drainage 
20ard. 








10-TON ELECTRIC TRAVELLING JIB- 
¢ CRANE. 

Tur Société Anonyme des Ateliers de Construction 
J. J. Gilain, of Tirlemont, show at the Liége Exhibi- 
tion a 10-ton electric travelling jib-crane which they | 
have built for the Maritime Station of Brussels. It is | 
equipped with two 440-volt continuous-current motors, | 
and is illustrated on pages $28 and £29. It has been 
designed to handle a 10-ton load w:thout clamping | 
down the truck to the permanent way. The builders 
state that the margin of safety is such that the| 











load of 15 tons. This crane lifts a 10-ton load at a 
maximum speed of 9 metres (29 ft. 6 in.) per minute ; 
the travelling speed on a level when loaded is 30 metres 
(98 ft. 6 in.) per minute. With the load in question, 
the jib can be rotated completely in less than one 
minute. One of the motors drives the hoisting drum ; 
the other operates both the travelling gear and that 
for slewing the jib. The hook travels to a maximum 
height of 7 metres (23 ft.) above rail-level. The 
radius of rotation is 4.8 metres (15 ft. 9 in.). 

The body of the crane consists of two strong frames 
placed one above the other, one of which forms the 
truck, the other carrying the jib, the cab, and the 
driving mechanism. The lower frame is built up 
of girders, and is made box shape, to contain the 
blocks forming a 5-ton counterweight. It is of the 
following dimensions :— 


Length 3 m. (9 ft. 10 in.) 
Width 2.5,, (8 ,, 28 ,, 
Height 0.4 ” (1 ” 33 ” 


The crane is carried on four axles, coupled two by 
two by balancing levers. By this means the load is 
evenly distributed and the adhesion is ample, even if 
the track be in imperfect condition. Four only of the 
wheel tyres are made with flanges, the four others are 
fitted with flat tyres. The trailing wheels are 0.6 metre 


crane would not be overbalanced under an accidental (238 in.) in diameter at the tread. The wheel-base of ' the corresponding period of 1903, 





each pair of axles is 0.720 metre (28,5 in.), and the 
distance from centre to centre of the end axles 
3.03 metres (9 ft. ll in.). The crane is built for a 
1.8-metre (5 ft. 103 in.) gauge between rail centres. 

The top part of the main frame is fitted with two 
rings, one of which forms a path for conical rollers, 
the other being made with internal teeth for slew- 
ing the jib. A hollow crane-post in the centre con- 
tains the shaft which drives the turning gear. 

The second frame, which rests on the first, with 
the interposition of a set of rollers, is built of steel 
joists, which surround a cast-iron body. This serves 
as a foundation for the lifting-winch, and is covered 
by the driver's cab. To the rear of the latter is 
provided a box, the capacity of which is 1.2 cubic 
metres (42 cubic feet), for containing 4.2 tons of 
counter-weight, which, together with the 5 tons of 
cast-iron blocks in the flooring, ensure the stability of 
the crane. a” 

The lifting motor is of 30-horse-power and runs up 
to 500 revolutions ; the other motor is of 12 horse- 
power at 575 revolutions. Both are ironclad, series 
wound, and reversing. The first motor drives the 
winding-drum through three sets of spur gearing. The 
toothed wheel and pinion are contained in a casing 
filled with oil, special care having been taken to make 
the working-as silent as possible. The drum can take 
15 metrese(49ft.) of rope. It is made with a helical 
groove to erlsire regular winding. A band-brake is 
provided on the opposite end of the shaft; this is 
actuated bya magnet, and immediately the current 
is cut off from the motor, the brake comes into play. 
The wire rope is 21 millimetres (0.82 in.) in diameter, 
of galvanised steel, and of great flexibility. The 
motor for travelling the crane and slewing the load 
drives, through a pinion and gear-wheel, a horizontal 
shaft (Figs. 1 and 2), upon which is a bevel pinion and 
a spur pinion. Either of these pinions can be con- 
nected to the shaft at will by means of a pair of cone- 
clutches. The bevel pinion drives a vertical shaft 

assing through the crane-post, and thence, by other 
ser wheels, the travelling wheels (Fig. 1). The spur 
pinion drives a cross-shaft (Fig. 3), which communi- 
cates through two pairs of bevel wheels with the short 
vertical shaft, by which (Fig. 1) the crane is rotated. 

The current-collecting pole and trolley are fitted 
above the driver’s cab. ide openings are cut in the 
panels of the cab to enable the driver to have the load 
always in sight. The working of the motors is shown 
by the usual instruments. fety cut-outs protect 
the circuits against an excessive current. 








Our Coat Asroap.—The exports of coal from the 
United Kingdom in May were 4,332,513 tons, as com- 
pared with 4,057.652 tons in May, 1904, and 4,258,083 tons 
in May, 1903. These totals were increased by shipments 
of coke and patent fuel to 4,495,458 tons, 4,223,808 tons, 
and 4,413,595 tons respectively. The principal coal ship- 
ments of May were :— 





| 
Country. May, 1905. | May, 1904. | May, 1903. 

tons tons tons 
Russia 311,397 458,025 | 816,314 
Sweden 345,568 336,450 343,951 
Germany 712,914 567,662 570,376 
France 541,003 634,777 612,181 
Italy .. 546,381 489,395 609,680 


The, most striking feature in these totals is the magni- 
tude of German imports this year, in consequence of 
labour difficulties, now happily ended. The aggregate 
exports of coal from the United Kingdom in the first five 
months of this year were 19,064,304 tons, as compared 
with 18,360,879 tons in the corresponding period of 1904, 
and 18,046,133 tons in the corresponding period of 1903. 
+ sential were the principal contributions to these 
totals :— 





Country. 1905, } 1904. 1903. 

tons tons tons 

Sweden 914,407 963,792 950,070 
Norway 583,104 560,806 637,619 
Denmark 909,128 913,689 786,643 
Germany 3,284,340 2,288,938 2,255,426 
Holland 1,024,330 357,684 2,281 
France 2,698,101 2,915,553 2,907,634 
Spain .. 1,007,955 | 1,090,465 | 1,019,378 
Italy .. 2,744,444 2,661,195 2,600,604 
Egypt 938,118 960,206 877,779 
Argentina 684,914 513,552 481,737 


The demand for British coal in Germany this year is 
further illustrated by the experience of the five months 
ending May 31. Including coke and patent fuel, the 
aggregate quantity of combustible exported from the 
United Kingdom to May 31 this year was 19,772,900 tons, 
as compared with 19,163,310 tons in the corresponding 
period of 1904, and 18,660,010 tons in the correspondi 
riod of 1903. When we take account of the coal shi 

or the use of steamers engaged in foreign trade, we cies 
to add the following quantities :—1905, 7,015,698 tons; 
1904, 6,768,817 tons; 1903, 6,475,244 tons. In one way or 
another, accordingly, coal was exported from the United 
Kingdom, to May 31 of this year, to the te extent 
of 26,788,598 tons, as compared with 25, 27 tons in 
the corresponding period of 1904, and 25,135,254 tons in 
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NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 
Glasgow Pig-Iron Market.—When the pig-iron market 
opened last Thursday morning there was a good steady 
tone, and the prices of Cleveland warrants were firm. 
The turnover was rather better than it had been for some 
days before, and totalled 9000 tons of Cleveland iron. 
The business was done at 453. 6d. cash and 45s. 8d. to 


453. 84d. one month, while three months’ iron was quoted | 


ld. up at 46s. 1d. In the afternoon prices remained 
steady, and 7000 tons of Cleveland warrants changed 
hands at 45s. 6d. cash and 453. 8d. one month. Some 
2000 tons of Standard foundry iron were done at 443. 44d. 
to 44s. 5d. one month. The closing quotations were :— 
Cleveland, 45s. 64d. cash and 45s. 84d. one month sellers. 
On Friday morning the market was —m very dull, and 
the dealings consisted of 5000 tons of Cleveland warrants 
at 45s. 6d. cash, 453. 64d. seven days, and 45s. 84d. one 
month. The settling prices were:—Scotch, 493. 44d.; 
Cleveland, 453. 6d. ;-Cumberland, 55s. 10}d.; and Standard 
foundry, 44s. 3d. At the afternoon session business was 
quiet, and wa; confined to cash transactions of Cleveland 
warrants at 45s. 6d., and some at 45s, > seven days. 
The closing quotations were unaltered. When the 
market opened on Monday the dull monotony continued, 
and Cleveland warrants were again quoted at 453. 64d. 
cash and 453. 84d. one month sellers. The business was 
smal], 5000 tons changing hands at 452. 6d. cash and 
45s. 8d. one month. Forward iron was quoted nominally 
at 453. 1ld. buyers and 46s. sellers three months. In the 
afternoon the transactions consisted of 1500 tons of Cleve- 
land warrants at 45s. 6d. cash. One month iron re- 
mained steady, and was quoted, unchanged, at 45s. 84d. 
sellers. On Tuesday morning there was again a dulness 
in the market, and Cleveland warrants continued to move 
only in a limited way. The tone was steady, and 4000 
tons changed hands at 453. 6d. cash and 453. 84d. one 
month, Standard foundry iron was quoted 443, 43d. cash 
and 44s. 74d. one month sellers. ‘The settling prices 
were :—Scotch, 493. 44d.; Cleveland, 45s. 6d.; Cumber- 
land hematite iron, 55s. 104d.; Standard foundry, 44s. 3d. 
At the afternoon session the business done was 6000 tons 
of Cleveland warrants at 45s. 6d. cash and 46s. three 
months, with sellers over at the latter figure, and buyers at 
453. 1ld. Hematite iron was quoted nominally at 553. 104d. 
cash sellers. When the market opened to-day (Wednesday) 
the conditions were again similar to those which have pre- 
vailed lately, and the prices were unchanged. The turn- 
over consisted of 4000 tons of Cleveland warrants at 
45s. 6d. cash and 453. 84d. one month. At the close there 
were sellers at 45s. 6d. for Friday’s date. In the afternoon 
the market was quiet and the tone steady, while the 
prices for Cleveland warrants showed no variation. The 
current prices have been practically unchanged now for 
nearly three weeks. The business done was 3000 tons of 
Cleveland iron at 45s. 64. cash, 45s. 8}d. one month, and 
453. 104d. three months. The closing quotations were 
45s. Ghd. cash and 45s. 84d. one month sellers. The 
eeepets are the market Dang oe for makers’ (No. 1) 
iron :—Clyde, 56s. 6d.; Calder, Gartsherrie, and Sum- 
merlee, 57s.; Langloan, 60s. (all shipped at Glasgow); 
Glengarnock (shipped at Ardrossan), 57s. ; Shotts (shipped 
at Leith), 583. 


Su/phate of Ammonia. — The sulphate of ammonia 
market has lately exhibited a slightly easier tendency, 
and prices are a trifle down. The current quotation is 
12/. 12s. 6d. for prompt, and 12/. 103. for forward business. 
There is a fairly good inquiry at present, but only a 
limited amount of business has been done. The quantity 
shipped Jast week from Leith Harbour was 2006 tons. 


Scutch Steel Trade.—The local steel trade is just now 
ina fairly healthy condition, and fresh inquiries are, if 
anything, rather more numerous this week. With regard 
to prices, little can be said more than that there has 
been no alteration in the official list. The market, 
however, for finished steel continues firm, and is very 
likely to 1enain so, Shipbuilders and users of steel 
generally are well employed, and the outlook is most 
encouraging. 


Shipbuilding.—An order has just been placed with the 
Clyde Shipbuilding and Engineering Company, Port 
Glasgow, for a steamer of 3000 tons dead- weight carrying 
capacity. The builders will also supply the engines.— 
Messrs. MacKay Brothers, Alloa, have contracted to build 
a steamer of 600 tons dead-weight for English owners. 


Extension of Wemyss Colliery Plant.—The finishing 
touches are now being given to the huge washer which 
has been erected at Denbeath for the Wemyss Coal Com- 
pany. It stands 97 ft, high, is 96 ft. long, and 67 ft. 
broad, built of steel girders and cased with brick. It is 
known as the ‘‘ Baum” washer, and is the largest of the 
kind in Britain; it has a capacity of 1000 tons per day, a 
storage capacity of 4000 tons, and can wash four separate 
classes of coal simultaneously. Extensive railway con- 
nections and sidings are being made. The washer is mid- 
way between Methil Doci:s and the proposed docks at 
Buckhaven. Four hydraulic hoists are also erected on 
one side, and a hopper, with 300 tons capacity for the 
supply of the washer, stands at the other end. The work 
has been going on for nine months, and now most of 
the men are engaged at the erection of the new brickwork, 
&c., further up the Den. 








Conrracts.—Messrs. Bruce Peebles and Co., Limited, 
of 25, Victoria-street, S.W., have recently ked some 
important orders for the electric equipment of collieries. 
The largest order is one for plant ag; ating 2800 horse- 
power, required by the Lambton Collieries, Durham, 
and the aggregate of the different orders amounts to 6000 
horse-power. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Canadian Manufacturers.—The members of the 
| Canadian Manufacturers’ Association came on from 
| Birmingham to Sheffield this morning, and have spent 
'a pleasant day. They visited representative works in the 
| lighter trades, and at one o’clock were entertained to 
luncheon at the Cutlers’ Hall by the Chamber of Com- 
merce. In the afternoon the visitors were taken to some 
of the large iron and steel works, and in the evening 
there was a reception at the Town Hall. The visitors 
| did not hesitate to say that they had been surprised at 
the thoroughly up-to-date character of the operations 
carried on in the 7 se3 they had visited. 


Messrs. John Brown and Co.—The report of the 
directors of Messrs. John Brown and Co., of the Atlas 
Works, states that the various departments had been 
fairly well employed, and there was a prospect of some im- 

rovement in trade. Work had proceeded favourably at 
Yydebank. The large Atlantic liner Caronia has been 
delivered to the Cunard Company, and the two other 
large vessels for this company are making good progress. 
Thebattleship Hindustan and the first-class cruiser Antrim 
will shortly be delivered to the British Government. 
The directors had, for some time, had under consideration 
the desirability of entering upon the manufacture of 
ordnance, and, with this object, negotiatious are in 
progress for the acquisition of a half share in the 
Coventry Ordnance Works of Messrs. Cammell, Laird, 
and Co., Limited. No further capital, however, will be 
required at the present time, as the existing resources of 
the company are sufficient for the purpose. The net 

rofit fer the year is 198,936/. 8s. 4d., which, with the 
lance of 51,5802. 16s. 3d. brought forward from last 
ear, gives a total undivided profit of 250,517/. 4s. 7d. 
he directors recommend that, in addition to the usual 
dividend on preference shares, a further dividend be paid 
on the ordinary shares, making a total dividend for the 
year of 84 per cent., free of income tax. They also recom- 
mend, for further provision in developing the company’s 
business, the appropriation of 30,000/. towards the capital 
expenditure of the present year, and that the balance of 
61,8502. 11s. 3d. be carried to the next account. 


The Iron and Steel Trades.—There is no change of 
moment going on in theiron trade, but most of the steel 
houses ere better employed than for some time. There 
has also been a contiieeli accession of work to the tilts 
and forges, many of which are now running night and 
day, and even then have difficulty in complying with the 
demands made upon them. Some large orders have 
recently come to hand from South America for shovels, 
picks, Bare hammers, and similar tools. One firm has 
received a contract for 20,000 shovels. The tools are 
required in connection with the construction of new rail- 
ways in that country. Better lines are also coming in 
from South Africa. An improvement is reported in the 
demand for engineers’ tools, but the edge-tool branch is 
very quiet, mainly on account of the collapse of orders 
from Russia. 


The South Yorkshire Coal Trade.—The condition of the 
South Yorkshire coal trade leaves much to be desired. 
Supplies are far in excess of the demand and prices are 
very low, and in some cases, it is stated, altogether un- 
remunerative. There is a fair shipping business being 
done ; the railway companies are taking freely under their 
contracts ; and the consumption at many of the large iron 
and steel works is increasing, but only a comparatively 
few collieries are working full time. The house and gas- 
coal branches are very ly off, and in many cases not 
more than two or three days per week are being worked. 
There is a well-sustained inquiry for almost all kinds of 
common coal, partly owing to the large consumption in 
the manufacture of coke, and partly because of the excel- 
lent demand from the cotton and woollen districts. As the 
pits are only working indifferently, supplies are scarce, 
and prices are stiffening. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a very thin attendance on ’Change, many of the usual 
frequenters being absent holiday - making, a state of 
affairs which is likely to continue for the next two 
months, July and August being usually a dull time. 
Business was very quiet, and quotations were quite 
stationary, as they have been throughout the month. 
Buyers of Cleveland pig were still backward and would 
not purchase more than was necessary to meet early 
requirements, being firmly of opinion that quotations 
will fall in the near future. As might be expected, 
there was nothing at all doing on forward account. 
No. 3 g.m.b. Cleveland pig still stood at 45s. 6d. f.o.b., 
and that was also the cash price of warrants. No. 1 was 
47s. ; No. 4 foundry, 43s. 3d. ; grey forge, 42s. ; mottled, 
41s. 6d. ; and white, 41s. East Coast hematite pig showed 
a somewhat downward tendency, and it was reported less 
searce than it has been of late, the supply being under- 
stood to be just about adequate. The general market 
quotation was 54s. for early delivery of mixed numbers, 
whilst No. 1 was 54s. 6d., and No. 4 forge 51s. 6d. Mer- 
chants were rather pressing sales at these prices, and 
several makers were prepared to sell at the same rates. 
The price of Spanish ore was fully maintained, and 
freights were, if anything, rather firmer. Rubio (50 per 
cent. quality) was put at ids. 9d. ex-ship Tees. Freights 
Bilbao to Middlesbrough were 4s. 104d. to 5s. The price 
of Middlesbrough warrants was again 45s. 6d. cash 
~— To-day there was no change whatever in the 
market. 








Manufactured Iron and Steel.—The manufactured iron 
and steel industries are, on the whole, in a fair state. 
Most firms keep pretty well going on running contracts, 
and in some branches more inquiries are reported. Espe- 
cially is this the case so far as ship plates and angles and 
railway material are concerned. Messrs. Dorman, Lony, 
and Co. have not yet got to work at the new mill at 
their Britannia Iron Works. Market quotations are as 
follows:—Common iron bars, 6/. 7s. 6d.; best bars, 
6. 17s. 6d.; iron ship-plates, 6/. 2s. 6d.; iron ship-angles, 
6/. 7s. 6d.; iron ship-rivets, 7/. 7s. 6d.; steel bars, 67. 5s. ; 
steel ship-plates, 5/. 17s. 6d.; steel ship-angles, 5/. 10s ; 
steel boiler-plates, 6/. 17s. 6d. to7/.; steel joists, 5/. 7s. 6d ; 
steel sheets (singles), 7/. 5s.; and steel sheets (doubles), 
7l. 15s.—all Jess the customary 2} per cent. discount. 
Heavy sections of steel rails are 5/. 5s.; and cast-iron 
railway chairs, 3/. 10s.—both net cash at works. 


Coal and Coke.—On the whole, fuel is steady. De- 
mand for bunker coal continues fairly good, ard quota- 
tions are unaltered. Gas coal, as is usual at this season, 
is very quiet and dull, and the same may be said of 
household coal. There is little or no change in manufac- 
turing coal. Coking coal keeps steady and firm, the 
supply being well taken up. Local demand for coke is 
good, and medium blast-furnace qualities remain at 
15s. 6d. delivered here, despite efforts to force the price 
down. Coke for shipment is quoted from 16s. f.o.b. 








Lixcotn Water Suppiy.—The Lincoln City Council, 
at the close of its last monthly meeting, sat in committee 
to further consider the question of providing a water 
supply for the city other than from the present sources, 
It was decided to let the schemes for obtaining water from 
Dorrington or from Langworth, by sinking a shaft at one 
or other of those placer, remain in abeyance, and to press 
forward boring operations at the Boultham waterworks, 
This work has been in progress about three years, but 
there have been unexpected delays, and the bore has not 
yet reached half the contemplated depth (2000 ft.). It is 
thought, however, that by a variation of the original 
contract, and the sinking of a shaft to a depth of about 
1600 ft. to the red sandstone, a sufficient supply of water 
will be obtained. It is hoped to reach the depth in- 
dicated in about six months. 

CuTLERY.—The value of the cutlery exported from the 
United Kingdom in May was 59,726/., as compared with 
63,402/. in May, 1904, and 59,2217. in May, 1903. The 
highest value for the month was shown by Canada—viz., 
10,505/., as compared with 12,499/. and 7788/. The United 
States imported British cutlery in May to the value of 
6699/., as compared with 7635/. and 6740/. The aggregate 
value of our cutlery exports, to May 31, this year, was 
268,677/, as compared with 270,212/. in the corresponding 
period of 1904, and 275,581/. in the corresponding period 
of 1903. The colonial demand was represented in these 
totals as follows :— 


1905. 1904. 1903. 


Colonial Group. 





£ £ 
18,543 24,985 
30,248 27,632 
54,678 52,742 
36,861 33,477 


British South Africa 
British India oa 
Australasia .. ne 
Canada 


27,635 
39.088 
30,735 

The value of the cutlery exported to the United States 
in the first five months of this year was 32,813, as com- 
pared with 33,3712. and 39,115/. in the corresponding 
periods of 1904 and 1903 respectively. It will be observed 
that the greatest colonial demand for our cutlery prevails 
in the Australasian settlements. It is satisfactory to note 
that the Americans are still taking a certain quantity of 
British cutlery, although they appear to be importing it 
somewhat less freely than hitherto. 


Ovr Locomotive Exports.—The value of the loco- 
motives exported from the United Kingdom in May 
showed an appreciable improvement, coming out as it did 
at 216,258/., as compared with 149,835/. in May, 1904, and 
158,632/. in May, 1903. The figures for last month were 
very much helped up by larger shipments to South 
America, which represented a value of 59,418/., as com- 
pared with 88762. and 18,6837. The demand for our loco- 
motives in South Africa in May was, however, extremely 
disappointing, being only represented by 1119/., as com- 
pared with 88,760/. and 40,240/. On the other hand, the 
shipments made to British India in May represented a 
value of 62,152/., as compared with 10,223/. and 27,170V. 
The aggregate value of the locomotives exported to 
May 31 this year was 969,357/., as compared with 727,345/. 
in the corresponding period of 1904, and 1,079,920/. in the 
corresponding period of 1903. The colonial demand 
figured in these totals for the following amounts :— 


Colonial Group. 1905. 1904. 1963. 





£ 
272,825 
275,070 


241,029 


£ 
50,537 
.| 540,529 
15,432 


£ 
| 279,478 
144,117 
24,642 


British South Africa 
British India 
Australasia .. 


It will be observed that there has been a great con- 
traction this year in the demand for locomotives in South 
Africa, but that this has been compensated for by appre- 
ciably larger shipments to British India. The Australian 
demand, on the other hand, has left of late a good deal to 
be desired. The value of the locomotives exported to 
South America to May 31 this year was 133,277/., as com- 
pared with 119,604/. in the first five months of 1904, and 
120,753. in the first five months of 1903. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—Quotations for large steam coal have shown 
little change ; but stocks are stated to be accumulating, 
and a curtailment of the output is accordingly talked of. 
The best large steam coal has made 12s. 6d. to 13s. per 
ton, while secondary qualities have ranged from Lls. 6d. 
to 12s. 3d. per ton. The demand for household coal has 
been much restricted ; the best ordinary qualities have 
made 12s. 6d. to 13s. per ton, while secondary descriptions 
have realised 10s. 6d. to 11s. per ton; No. 3 Rhondda 
large has been quoted at 13s. 9d. per ton. Patent fuel 
has shown little change, and the same may be said of 
coke. Ordinary foundry coke has been making 17s. 6d. 
to 18s. per ton, and ordinary furnace ditto 16s. to 16s. 3d. 

r ton. As regards iron ore, Rubio and Almeria have 
Frought 13s. 9d. to 14s. per ton, upon a basis of 50 per 
cent. of iron, charges including freight, insurance, &c., 
to Cardiff or Newport. 


Patent Fuel for Algeria.—Messrs. Livingstone and Co., 
Swansea, have secured a contract for the supply of 40,000 
tons of patent fuel for the Algerian State Railways. The 
contract price is stated to be slightly over 11s. per ton 
free on board at Swansea. 


Dowlais.—The output of steel rails at the Goat Mill 
has averaged of late nearly 400 tons per day. A large 
proportion of this output has been for home railways, 
and especially for the Great Western system. Steel 
sleepers have been despatched for shipment to the West 
Coast of Africa. 

Cymmer.—The Dyffryn Colliery, near Cymmer, which 
is now in course of development, promises to me one 
of the largest collieries in South Wales. Two pits are 
being sunk, and a depth of about 400 yards has been 
reached. About 1000 men are already employed by the 
company, and many more will be engaged when the lower 
measures are reached, 


The Swansea Vulley.—The steel trade has continued 
active, but several furnaces have been shut down for 
repairs. The demand for home-rolled bars has continued 
satisfactory. The activity which has been for some time 
observable in the tin-plate trade has been maintained. 
Both the anthracite and semi-bituminous coal trades still 
leave something to be desired. 


Elbw Vale Steel, Iron, and Coal Company, Limited.— 
At the half-yearly meeting of this company, the chairman 
(Mr. J. Brailsford) said the working of the company’s iron 
and steel works during the past year had been disappoint- 
ing. The company had not sustained any loss, but the 
profit which it had realised was insufficient. The company 
was now employing from 3400 to 3500 men. In 1892 
its output of pig iron was 122,000 tons; in the year just 
ended it was 220,225 tons. The output of finished steel 
in 1892 was 80,000 tons; in the past year, 156,220 tons. 
But with all these elements making for_success, the 
company had been unable to achieve it. It had found 
means of existence for about 20,000 people, and it had 
lost no money, but it had made no profit. The reason 
for this was that prices were fixed by foreign competi- 
tion, and were, for the most part, unremunerative. ‘There 
were, however, some indications of improvement as regards 
the future, A dividend was declared for the past year at 
the rate of 5 per cent. per annum, as compared with 6 per 
cent. per annum paid for 1903-4, 

Institution of Civil Enginecrs.—A large and represen- 
tative number of members of a recently-formed Bristol, 
West of England, and South Wales Association of 
Students paid their first visit to works on Saturday after- 
noon, when the Cardiff Corporation Electric Power- 
Station and water-works service reservoirs were inspected, 
through the kind offices of their respective engineers, 
Mr. A. Ellis and Mr. C. H. Priestley. 


Italian Enterprise at Cardiff.—For some time past an 
Italian firm has shipped large quantities of Welsh small 
coal to Italy, to be made into fuel. The Italian firm 
now pro to erect a washery, and probably fuel works 
also, at Cardiff Docks. The work of construction is ex- 
pected to be commenced in July or August. The site 
chosen is in the neighbourhood of the new south dock. 


Great Western Motor-Omnibuses.—On Monday the Great 
Western Railway Company started a motor-omnibus 
service between Weymouth and Wyke Regis. The cars 
will run at intervals of an hour up to 8p.m. The fare 
for the whole distance is 6d., and proportionally smaller 
for intervening points. Fine cars are provided of the 
double-decked omnibus type, with seating accommoda- 
tion for 16 passengers inside, 18 on the top outside, and 
two in front—a total of 36. The weight of each car 
unloaded is 4 tons 8 ewt., and the weight on the front axle 
when loaded will be 2 tons 3 cwt. 2 qrs., and on the back 
axle 4 tons 18 cwt. 2qrs, The cars are 20-horse-power 
petrol-motors. The Great Western Company have now 
21 different motor-car services, covering nearly 170 miles 
of road, and these services are worked by 50 cars. The 
crs are all of the petrol type, except three steam-cars at 
Cheddar, which are worked by means of paraffin. 








Nortu-Eastern Rattway.—A commencement has been 
made with an additional line for passenger and goods 
traffic alongside the existing railway between Blaydon 
Junction and Lockhaugh, near Rowlands Gill, a distance 
of about three miles. A portion of the new line has been 
fixed near Lockhaugh, while operations are now in pro- 
gress opposite Walwell Station. There are about eight 
bridges to be crossed, and these will have to be widened 
to admit of the new line being laid. With the completion 
of the line greater facilities will be afforded for traffic on 
the Derwent Valley branch. 


MISCELLANEA. 


Unner the direction of the Automobile Club of Great 
Britain and Ireland, a race meeting for motor cars and 
motor-cycles will be held at Brighton from July 19 to 
July 22 next. Full particulars can be obtained from the 
secretary, Mr. J. W. Orde, 119, Piccadilly, W. 


An important addition has just been made to the 
numerous valuable hand-books which of recent years 
have been issued by the Patent Office, in the shape of a 
revised version of their key to the library classifications of 
the Patent Specifications of France, Germany, Austria, 
Norway, Denmark, Sweden, and Switzerland. This 
little hand-book, which costs 6d. only, greatly simplifies 
the onerous task of making “searches for novelty. 


The new gas works at Berlin claim to be the largest in 
Europe. They cover an area of about 200,000 square 
metres, and extend from the Kreunnen Railway to the 
Tegel Lake,on both sides of the Berlin-Tegel road. The 
installations are, of course, on a very large scale and of 
the most approved construction, an elevated railway, 
which crosses several streets, TY~<% the different 
buildings; in addition to which a dock has been built 
on the lake. 


In a note recently published in the Comptes Rendus, 
M. H. Bellet describes a very simple and very sensitive 
manometer capable of indicating pressure differences of 
less than ;4; millimetre of water. The device consists of 
an ordinary U gauge, which, however, contains no air in 
either branch, but is filled on the one side with a liquid, 
miscible with and slightly heavier than water, and 
on the other side with pure water. Different liquids may 
be used, good results being got with tetra chloride of 
carbon as the heavier liqui«. 


A twelve-cell destructor plant, with boilers, at Brad- 
ford, recently reconstructed by the Horsfall Destructor 
Company, of Leeds, has just undergone a seven-days’ 
continuous test by Mr. W. M. Binny, A.M.I.C.E., the 
consulting engineer to the corporation. The tests showed 
that the boilers could supply 13,042 lb. of steam per hour, 
the average pressure being 146.5 lb. per equare inch, of 
which 1279.4 lb. were used to supply the draught neces- 
sary for combustion. Reduced to and from 212 deg. Fahr., 
the steam produced amounted to 1}1]b. per pound of 
refuse consumed. 


A new railway in the Ural, from the Goroblagohatj 
station of the Perm line to the Nadeshdin Iron Works, 
is approaching its completion. The length is 182 versts, 
and the construction has been going on from both ends. 
Of the five larger bridges, three are built of iron, and 
two (provisionally) of wood; three branch lines con- 
nect the works of Kuwschinsk and Werchrije-Turinok 
and the place of Nishnje-Turinok with the new railway. 
From the latter station a narrow-gauge railway proceeds 
to Datsche Pawdinsk, where there are immense forests ; 
and altogether the new line is expected to prove a great 
boon for the district. 


In thesupplement of the African World for June 3 there 
is an interesting description of the salving of the Maine. 
The Maine arrived at Durban on February 20, very 
seriously damaged and with the leak gaining rapidly on the 
pumps. As it was essential that extra pumps should 
put to work in the least possible space of time, a pulso- 
meter was chosen, and a 5-in. pulsometer was fitted in 
No. 1 hold and was fixed and set to work within three or 
four hours. A larger centrifugal pump was later brought 
on board, but this took ten hours to get to work; in the 
meantime the 5-in. pulsometer managed to keep the 
vessel afloat for nineteen hours. The tonnage of the 
Maine is 7914 tons gross. 

Mrs. Walker Munro has presented to the British 
Motor-Boat Club a very handsome and valuable Chal- 
lenge Cup, which will be raced for in the Solent on 
August 7, on the occasion of the visit of the French 
Fleet to this country, and the cup has been appropriatel y 
named by the donor the ‘‘ Entente Cordiale” Cup. The 
cup will be allotted to an event for racing boats not ex- 
ceeding 40 ft., built or owned in England or France, no 
time allowance being given, and the competitor winning 
the cup twice in succession, or three times in all, wins the 
cup outright. Other races will be run on the Saturday, 
the classes catered for being boats not exceeding 30 ft. 
over all, M.M.A. restriction, rating and time scale for a 
15-guinea cup, presented by Mr. E. Owers; boats not 
exceeding 25 ft. over all, MM.A. restriction, rating and 
time scale, and a handicap for bond fide cruisers. In addi- 
tion to the cups over 65/. will be given in prizes. 


In a recent issue of the Comptes Rendus, M. H. Poin- 
caré develops further an idea worked out by Lorenz in a 
discussion of the Michelson-Morley and other experi- 
ments on the connection between ether and matter. It 
will be remembered that these experiments failed to show 
any indication of a drift of the ether past matter, at least 
so far as quantities dependent on the first power of the 
aberration were concerned. To explain this negative 
result, Fitzgerald and Lorenz suggested that ies 
carried along by the earth in its path suffered a con- 
traction in the direction of their motion through 
space. Further experiments capable of detecting 
quantities dependent on the square of the aberration 
also gave negative results, and it has been shown 
that this was to be 


has gone further, and assuming as a postulate the 
impossibility of detecting absolute motion, has worked 
out a number of important coi uences, which have 
been checked and extended by Poincaré. The most 
interesting result obtained by the latter is that Lap- 
lace’s proof of the instantaneous rate of propagation of 








gravity fails. In Laplace’s work the only modification 





be expected if the theory as to| 
the electronic constitution of matter is sound. Lorenz | 








made in Newton’s law was that the speed of the gravita- 
tion wave was finite, and it then appeared that the error 
made in assuming Newton’s law should be readily detect- 
able in astronomical observations, unless the speed of pro- 
pagation of the gravitational stress was many times that 
of light. Poincaré finds, on the other hand, that, assum- 
ing that all inertia is electro-magnetic, certain correcting 
factors are introduced, which make the effect to be sought 
only a very small fraction of that due on Laplace's hypo- 
thesis. He also suggests that small as this quantity now 
is, it may, nevertheless, be possible to determine it by 
astronomical observations. 


Concurrent with the opening of that portion of the line 
to electric traction on Sunday, the 11th inst., the autc- 
matic electro-pneumatic signals were brought into use on 
the section of the Metropolitan District Railway between 
Mill Hill Park and Hounslow Town. The tellpwiae de- 
tails of the new system will be of interest. The Mill 
Hill Park electro-pneumatic locking-frame consists of :-— 
22 ee, working 33 points, 12 facing-point locks 
and bars; 19 signal-levers, working 21 main-line and 15 
shunting signals; 6 spare levers. ‘Chis makes a total for 
the frame of 47 levers. On the following Tuesday, the 
13th inst., the mechanical box at Hounslow Town was 
brought into use. This, so faras the points are concerned, 
is an ordinary mechanical box; but the signals are 
electro-pneumatic, electric contacts being fixed on the 
levers, and the signal wires led through contact-boxes at 
the points, so that the latter must be right before the 
signal will come off. A new feature at Mill Hill Park 
is the illuminated diagram, which consists of an ordinary 
signal diagram painted on glass. This diagram extends two 
or three block sections bey ond the limits of the apparatus 
worked from the Mill Hill Park cabin, and is connected 
with the track circuits, which in all cases run right 
through the whole installation. So long as the track 
circuits are unoccupied they are illuminated on the dia- 
— ; but directly a train enters a section, that section 

mes dark, and thus the signalman can clearly trace the 
advent ofa train. Thesignalsat Mill Hill Park are semi- 
automatic. They are put to ‘‘ danger ” immediately a train 
enters the section to which they give access ; and should a 
train be in a section when the signalman pulls over his 
lever for admitting a subsequent train, the signals them- 
selves will not come off. The whole of the electro- 
meumatic apparatus, and the illuminated diagram, have 
n manufactured by the Westinghouse Brake Company, 
and wereinstalled by the Underground Electric Railways 
Company of London, Limited. On Tuesday, the 13th 
inst., electric trains began to run between South 
Acton and Hounslow, and there are row four trains an 
hour instead of two. 








American LAKe Srramers.—Great activity is being 
shown in the building of American Jake steamers. With 
16 vessels under order at lake shipyards far delivery in 
1906, practically all available berths are now taken a year 
ahead, a state of things never existing before. With 
repairs, the lengthening of vessels, and further orders 
pending for new vessels, fall occupation for the lake 5 ards 
seems now assured for 18 months. The 16 vessels as 
above, added to those finished or to be finished this year, 


be | make a total of 40 new boats, with an ore-carrying capacity 


on one trip of 360,500 tons. In a season, estimating 
20 trips, they could carry 7,210,000 tons of ore. 





Our Ratts Aproap.—The shipments of rails from the . 
United Kingdom in May showed some depression, having 
amounted for the month to 48,601 tons, as compared with 
65,578 tons in May, 1904, and 71,584 tons in May, 1903. 
The colonial demand made the following contributions to 
these totals :— 


Colonial Group. May, 1905. | May, 1904. May, 1903. 





tons tons | tons 
British South Africa ° 1,764 4,984 | 16,662 
British India oe --| 20,716 16,978 | 11,019 
Australasia .. o° oa 2,167 2,208 5,082 
Canada ee oe oe Nil 12,741 | 19,021 


The contraction in the South African demand is a very 
discouraging symptom ; it is, however, only what was to 
be expected in view of the depression prevailing for the 
moment in South African railway affairs. It will be 
observed also that the Canadian demand for British rails 
has been disappointing of late. Argentina took 9914 tons 
of our rails in May, as compared with 7482 tons and 
3168 tons. The aggregate shipments of rails from the 
United Kingdom to May 31 this year were 219,377 tons, 
as compared with 206,902 tons in the corresponding period 
of 1904, and 281,252 tons in the corresponding period of 
1903. The shipments to the principal groups of colonies 
figured in these totals for the following amounts :— 





Colonial Group. 1905. 1904, 1908, 

| tons tons tons 

British South Africa 6,664 98,319 62,560 
British India ba .-| 87,256 | 74,957 60,454 
Australasia .. “< i 7.324 | 3,350 35,187 
Canada - rd a 6,025 12,875 | 24,702 


It will be observed that colonial consumption has been 
brought up this year by larger imports into British India, 
but that an adverse state of affairs prevailed in almost 
every other colonial quarter. The deliveries to Argentina 
to May 31 this year were 34,501 tons, as compared with 
26,918 tons and 20,539 tons. The value of the rails ex- 
ported to May 31 this year was 1,061,969/., as compared 
with 1,033,142/. in the first five months of 1904, and 
1,527,5972. in the first five months of 1903. 
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ELECTRICALLY-DRIVEN CENTRIFUGAL PUMPS. 
CONSTRUCTED BY MESSRS. W. H. ALLEN, SON, AND ©O., LIMITED, ENGINEERS, BEDFORD. 
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We illustrate in Fig. 1, above, one of a set of four | arranged with suction and discharge branches 27 in. | large open-type electric motor of 350 brake horse- 
large motor-driven centrifugal pumps which Messrs. | in diameter. The revolving impellers are 38 in. in | power, shunt-wound for 220 volts and 1300 amperes. 
W. H. Allen, Son, and Co., Limited, of Queen’s Engi- diameter, and are designed to run at a speed of 375, The centrifugal pumps are of Messrs. W. H. Allen, 
neering Works, Bedford, have recently constructed revolutions per minute. The four pumps are capable Son, and Co.’s well-known ‘‘Conqueror” type ; the 
to form part of a dock pumping plant, which, we | of delivering 52,000 gallons of water per minute against | casing, which is of cast iron, is made in halves, bolted 
believe, is the largest and most important constructed a total lift of 45 ft. As is well ehown in the illustra- | together along a horizontal diameter. The impellers 
in this country. Each of these centrifugal pumps is | tion, each pair of the pumps is coupled direct to ai are likewise of cast iron, and securely keyed to 4 
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DETAILS OF VALVE GEAR FOR TANDEM ENGINE AT LIEGE EXHIBITION. 


CONSTRUCTED BY THE SOCIETE ANONYME DES ANCIENS ATELIERS DE CONSTRUCTION VAN DEN KERCHOVE, GHENT, BELGIUM. 


Fig4 
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substantial mild-steel shaft, one end of which is 
fitted with a solid cast-iron half-coupling for coupling 
to the motor. The pump bearings are of cast iron 
lined with white metal, and the gland is of gun-metal. 
A part of the bed-plate is cast in one with the 
lower half of the pump-casing, and arranged on one 
side for bolting direct to the motor bed-plate. The 
pumps are also provided with all necessary gear 
for discharging the air for starting, consisting of a 
single Edwards air-pump, 10 in. in diameter, with a 
stroke of 7 in., driven direct by an electric motor, and 
with gauges to show when the charging is complete 
(Fig. 2). Lubrication of the pump bearings is effected 
by means of the ordinary Stauffer grease-cups. 

As stated above, the electric motors are shunt- 
wound for 220 volts. The magnet-yoke is of cast steel, 
and the six pole-pieces, which are likewise of cast 
steel, are bolted to the inner periphery of the yoke- 
ring, which is accurately machined to receive them. 
The faces of the poles are fitted with laminated pole- 
shoes, attached by means of screws. The shoes hold 
in position the magnet-coils, which are wound in three 
sections on each pole-piece, careful arrangements being 
made for thorough ventilation. The armatures are of 
the slotted drum type, and are built up of mild-steel 
discs mounted upon a cast-iron spider, and securely 
clamped with cast-iron end-plates, ventilation spaces 
being interposed at intervals along the length of the 
spider. The winding is of the duplex type, and is 
singly re-entrant. his winding is fitted with the 
usual arrangement of equalising-rings at the back end. 
he commutator is of considerable length, in order to 
provide sufficient surface for collecting the somewhat 
large current. Jt is built of solid-drawn copper bars o 
specially deep section, insulated from each other by 
micanite. Owing to ‘the great length of the bars, a 
pecial device has been employed for clamping them, to 
ensure perfect rigidity under all conditions of running 
and temperature. The commutatér, together with its 





‘st-iron hub, is mounted upon an extension of the | 


‘rmature spider, and securely keyed in position. 


The | 


against the commutator surface - a spring, the pres- 
sure of which is easily adjustable. A neat arrange- 
ment is also provided whereby a carbon block can 
removed from the holder for inspection without alter- 
ing the tension upon the springs. The main terminals 
of the machine are mounted upon the inside of the 
motor bed-plate. The armature-shaft is supported in 
two main bearings, as shown in the illustration ; these 
are of the self-oiling type, each having two gun-metal 
oil-rings. The rings are throughout of cast iron, 
and the bushes are lined with white metal. 

The whole, as will be gathered from the illustration, 
presents an exceedingly neat and compact appearance, 
and is in every way a thoroughly serviceable plant for 
the work for which it is designed, all parts being made 
of ample strength, whilst undue weight and all un- 
peg complications in design have been carefully 
avoided. 





THE VAN DEN KERCHOVE PISTON- 
VALVE ENGINE. 

Tue Société Anonyme des Anciens Ateliers de Con- 
struction Van den Kerchove, of Ghent, are one of the 
oldest-established engineering firms of Belgium. They 
e a proof of their enterprise as early as the seventies, 

y introducing the Corliss engine into the Continent of 
Europe. At that time they were much in advance of 
the French works in respect to this type of engine ; 
they acquired the license for both Belgium and France, 
and sublet the patent rights for France to an old- 
established engineering company of Lille, then owned 
by Mr. Brasseur, successor to Mr. Le Gavrian. When 


f| the French works undertook the construction of the 


Corliss engine under license from Messrs. Van den 
Kerchove, about twenty-eight years ago, the use of 
this engine rapidly developed in France. Since that 
time our Continental neighbours have built it in large 
numbers, and with t success as regards steady 
running and reliability, and for all kinds of purposes, 
including rolling-mill driving, where both the vertical 


rush-arms are mounted upon the outer bearing, and, | and horizontal types are resorted to ; for the driving 


owing to their great length, are provided with a|of machine-tool shops, spinnin 


and weaving mills, 


pecial arrangement of stays at their extremities to compressor and pumping installations, electric-gene- 
0 


prevent their being displaced by the reaction of the | rating stations, and so 
A hand worm- | cent. of the prime movers to be met with in France 


brush pressure upon the commutator. 


gear is provided for adjusting the angular position of |are on the 


rth. In fact, quite 90 per 


rliss system. We have lately seen 


the brushes. The brush-holders are of Messrs. Allen’s | engines of this type which were put down twenty- 
patent design, and are fitted with carbon brush-blocks, | five to thirty years ago, the steam consumption of 


which slide in a rectangular holder, and are pressed up | which is still that which formed a conditiou of the | cylinder. 





Fig.5 
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ates contract ; in one of these engines—the first of 
its kind, built as a pattern by Messrs. Van den Ker- 
chove for a large works in the centre of France—the 
— apparent wear is that shown on the hexagon nuts 
and bolt-heads, which have been rounded off by the 
cleanliness and constant care of successive attendants. 

In Messrs. Van den Kerchove’s opinion, the Corliss 
engine has served its time as regards its suitability to 
new installations ; to a certain extent the same would 
apply also to the more recent double-beat valve engines. 
They do not recommend the scrap-heap for either. 
But they say that both the possibility and the de- 
sirability of higher speeds, the advent of the steam- 
turbine, and the improvements which have been carried 
out in the construction of combustion motors, and the 
use of superheated steam have led to economical work- 
ing conditions which the older types of engines are 
unable to meet. Among the considerations which 
Messrs. Van den Kerchove put forward with regard 
to these older types, they state that the Corliss 
valves reduce clearance to a minimum, and from 
this point of view they are to be preferred to double. 
beat valves; the former, however, present towards 
the interior of the cylinder after exhaust takes place 
a comparatively large cooled surface. Corliss valves, 
on the other hand, wear much better than double-beat 
valves, the constant hammering of the latter leading 
gradually to large steam losses. With both the use 
of superheated steam is map: though the Corliss 
valves do not lend themselves readily to high tempera- 
tures, and are difficult to lubricate adequately ; with 
the double-beat valves differences in the expansion of 
the various metallic parts may lead to leakages of 
steam. Neither can Corliss valves be run readily at 
increased speeds, containing as they do heavy mecha- 
nical parts which have a large reciprocating travel, 
while under similar conditions double-beat valves are 
exposed to comparatively heavy shocks. 

These considerations haye led Messrs. Van den 
Kerchove to build piston-valve reciprocating steam- 
engines of a new type, which they have patented 
throughout the oak One of these, a compound 
tandem engine, is illustrated in Figs. 1 to 3 on ovr 
two-page plate. It can be seen running at the Machi- 
nery Hall of the Liége Exhibition, where it drives a 
continuous-current dynamo built by the Compagnie 
Internationale d’Electricité of Liége. Its principal 
dimensions are the following :— 


Diameter of high-pressure cy- 


linder ; ae ian . 0.495 m. (19.48 in.) 
Diameter of low-pressure cy- 

linder - A .. 0.855 m. (33.66 in.) 
Stroke 1 m. (39.37 in,) 
Speed . 110 revs. per min. 


The pressure at the steam-chest may be 10 atmos- 

heres (147 lb. per square inch), The normal power 
is 600 horse-power, which can easily be increased to 
700 brake horse-power, the engine continuing to run 
with perfect regularity, no part undergoing any undue 
stress. Both cylinders are steam-jacketed ; the steam 
from the high-pressure cylinder flows into the jacket 
of the low-pressure cylinder, thence into the latter 
he low-pressure cylinder jacket thus acts 
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partly asa receiver. The cast-iron fly-wheel, in two 
parte, ensures a coefficient of variation not exceeding 
1 per cent. maximum. ‘Tests of the cast iron formin 
the cylinders, and other portions of the engine, carrie 
out by the Belgian Government authorities, have shown 
a breaking strain of 21 kilogrammes per square milli- 
metre (13 3 tons per square inch). 

The vertical piston-valves are shown in Fig. 3, and 
similar valves of slightly different construction are 
shown in greater detail in Figs. 4 and 5, on page 837. 
There are four such valves for each cylinder ; they 
are fitted with packing rings, and travel in casings set 
in the steam-chest. ‘The casings are cut round their 
periphery with vertical ports for the steam inlet or 
exhaust. The upper inlet valve on rising effects the 
steam admission. The ports are opened and closed 
rapidly, and no wire drawing of the steam takes place. 
The exhaust steam escapes on the rising of the ex- 
haust valve. The advantages claimed for the system 
are as follow :—The steam on admission has to flow 
upwards on its way to the inlet ports, this ensurin 
its dryness. All condensed water which may be foun 
inside the cylinder is allowed to escape with the 
exhaust. Clearance and all surfaces ia contact with 
the inlet steam are reduced to a minimum. Compared 
with a cylinder built under equal conditions, tut for 
distribution by Corliss valves, the total surface liable to 
be affected by variations in temperature is 20 per cent. 
less in the case of the piston-valve cylinder, and the sur- 
faces not protected by the steam-jacket, less by 50 per 
cent. There is practically no wear on the piston-valves, 
owing to their vertical action and their rings exerting 
no undue pressure on the sides of the casing. They 
are stated to be perfectly tight, and can work at 
any temperature of superheated steam ; expansion of 
the metal does not cause leakage, the rings ensuring 
tightness under any condition. The piston-valves are 
much lighter than the Corliss or double-beat valves 
for equal port areas ; they are perfectly balanced, and | 
require little power to oak them, whatever be 
the pressures, the speed, or the load on the engine. 
They are worked by trip gear from a countershaft 
fitted with eccentrics and bevel gearing on the main 
shaft. The piston-valves being made with a lap, 
their fall is deadened only after actual closing 
of the ports has taken plwe; this si fies regu- 





mpli 
lation, and once the engine is allen. the gear, 
as regulated, is suitable for all lifts of valves, and for 
any pressure or speed. 
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The condenser is located below the engine-room | 
flooring, and is driven from the crank-pin, Figs. 1 | 
and 2. 
Tests made with compound condensing engines of | 
this type by the Belgian Boiler re Association, | 
using saturated steam, have given the following results ; 
the steam consumption per indicated horse-power-hour 
includes the drain from the steam-jackets and from 
the receiver. 
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‘Tests made by other independent inspectors with al 
250 horse-power engine of the same type, but using! 











flotilla of passenger steamers trading around the coast. 


superheated steam, have been no less satisfactory.|is added to the many in which the new system of 
These have shown a steam consumption of 9.5 lb., or a is being adopted. This vessel is also the 
a total of 12,120 heat units, at 300 deg. Cent. (572 deg. | first channel steamer to trade from Liverpool with 
Fahr.), and 8.86 lb. steam, or a total of 11,670 heat | turbine machinery, and is bound, from this fact alone, 
units, at 350 dez. Cent. (662deg. Fahr.). At 405 deg. | to be popular. The Viking has been built for the Isle 
Cent. (760 deg. Fahr.) the steam consumption per in-|of Man Steam-Packet Company, of Douglas, by Sir 
dicated horse-power hour amounted to just under 8 lb. | W. G. Armstrong, Whitworth, and Co., at their Low 
All compound engines built by Messrs. Van den | Walker yard, and is the first of the steamers for this 
Kerchove for working normally with superheated | service built on the North-East Coast. Indeed, very 
steam are supplied without a steam jacket to the high- | few of our coasting passenger steamers have had their 
pressure cylinder. | origin in this district. It is at least significant that 
At the close of the Exhibition the engine and _| the technical officers responsible for the building of the 
dynamo will form part of the central station which the | Viking have had a previous long association with the 
Belgian State Railways are putting down at Malines. | construction of vessels for the Isle of Man Steam- 
The dynamo has been built by the Compagnie Inter- | Packet Company at other ports—namely, Mr. R. 
nationale d’Electricité, and is of 490 kilowatts capacity. | Saxton White, the general manager of the Low Walker 
An engine of this type, of 2590 horse power, 55 re- | yard, and Mr. Andrew Laing, the general manager of 
volutions, triple-expansion, has been built by Messrs. | the Wallsend Slipway and Engineering Company, who 
John Musgrave and Sons, Limited, of Bolton, for the | supplied all the steam generation plant. 
Irwell Bank Steam - Power Company, Limited, of The illustrations which we publish in this weeks’ 
Stoneclough. issue will enable the reader to appreciate the intcrest- 
The concessionnaires for Great Britain are Messrs. | ing character of the ship and the general excellence 
Musgrave and Sons, of Bolton; and for France, | of the decorations. On this page we give longitudinal 
Messrs. Dajirdin and Co , above-mentioned, wh? are and cross-sections of the ship (Figs. 1 and 2), while on 
obtaining with this type the same measure of success | Plate I. there is given a view of the vessel steaming at 
they obtained formerly with the Corliss engine. | 2345 knots, which is the highest speed yet realised by 
Messrs Van den Kirchove exhibit, also in the Ma-j|a turbine-driven merchant vessel. This is in some 
chinery Hall, two single compound, non-condensing, | measure a result of the very fine form of the hull, of 
vertical, high-speed 90 indicated horse-power engines, | which full evidence is afforded in the view of the bow 
the principal dimensions of which are as follow :— 7 the va ve san the launch, reproduced on Plate L., 
See ae ; | Fig. 4, and of the stern, reproduced from a photo- 
ae < hee 7 |graph of the ship taken in the graving-dock le the 








linders = oe . 0,240 m. (9.44 in.) | n 
Diameter of low-pressure cy- Tyne, preparatory to the trial. 
linders 4 “t . 0.340 m. (13 33 in.) | The dimensions are :— 
Stroke “re . 0,140 m. (5.5L in.) | Length over all md mt 361 ft. 
Speed = ne . 470 revs. per min. | .. _ between perpendiculars 350 ,, 
These engines have been designed for a working pres-| Breadth... ... 0. ws 42... 
The | Depth to upp?r deck ... a 17 ft. 3 in. 


sure of 9 atmospheres (132 lb. per squire inch). 
steam distribution is by piston-valves inside the piston- | 
trunks, and governing is by throttling the steam. They 
are coupled direct to continuous-current dynamos by 
the electrical company above named. 


The subdivision of the vessel into water-tight com- 
pwtments has received speci:il attention, and the 
principle has been carried so far that the ship will 
float with any two compartments full of water. The 
vessel has been built to Lloyd’s requirements, and to 
|conform with all the rules of the Board of Trade for a 
passenger certificate. She should be able to perform 
the crossing in three hours, and therefore it may be 
found possible for her to make two double trips every 
day in daylight. To meet the special requirements of 
this trade, she is designed to carry a very large num- 








THE TURBINE-DRIVEN ISLE OF MAN 
STEAMER ‘ VIKING.” 
In no steamship service have so many encourage- 
ments towards advancement been offered to the naval 
architect as has been the case with the enormous 


SHELTER DECK PASSENGER STEAMER. 
— PROFILE. — 










PRINCIPAL DIMENSIONS 1h 
Lengtly overall... 361: 0 i 
Lengtly beb. perpt ...... 350; 0° 
Breadth (extreme may | 
Depty moulded lo MainDh...17:3" 
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ber of passengers—nearly 2000—and to afford them 
ample accommodation in the way of promenade space, 
together with extensive facilities for refreshment in 
EK. the shape of numerous dining-saloons and bars. Her 
F shelter-deck extends uninterruptedly from stem to 


stern, a length of 361 ft., and above it is a big prome- 
nade deck, about two-thirds this length, which is car- 
Re ried out to the ship’s sides, and is thus 42 ft. wide at 
= its broadest point. The first-class accommodation is aft 
and the second-class forward, the middle part of the 
ship being mainly occupied by the boilers and engine- 
room. The main, upper, and shelter-decks are con- 
tinuous, except in way of the engine and bviler-rooms. 

Abaft the main’ entrance hall on the shelter deck 
there are four privaté cabins and a tea-room, close to 
which thete are two of thie companion ladders lea:ling 
to the promenade deck above. é 

The main saloon (Fig. 6 on Plate II.) is the full 
width of the vessel, and is lighted by skylight and 
large rectangular windows at the sides. The woodwor 
is in dark oak, and a series of black-and-white repro- 
ductions of famous pictures, by well-known artists, 
forms a pleasing contrast with the dark tones of ‘he 
somewhat severe panelling, which is also broken by 
the deep-set window openings, and relieved by 4 
simple carved design. The entrance-hall is panelled 
in oak, of the same tone as the main saloon, combived 
with blue and white Dutch tiles. 

The ladies’ room (Fig. 8 on Plate II) is entered 
through folding doors on the port side of the min 
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At the beginning of the nineteenth century this trade 
was the first on which the steam-engine was tried, and 
through a long course of practical application the 
engine was brought to a state of relative perfection 
before being tried in over-sea vessels, Now in the 
twentieth century one finds history repeating itself, 
the Parsons steam-turbine taking the place of the 
reciprocating engine; and this week one more service 
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saloon. It is panelled in sycamore in simple style, 
and is lighted by large windows in the ship’s side, and 
by the large light and air-trunk, which leads to the 
dining saloon on the deck below. A large lavatory 
opens off the ladies’ room. 

At the after end of the main saloon a stairway leads 
down into another saloon, where accommodation is 
provided for those who wish to lie down. 

The dining saloon (Fig. 7 on Plate II.) is entered 
by means of a stairway alongside the main entrance to 
the saloon. It provides seating accommodation for 
about 100 people, and is decorated with oak panelling. 
The usual pantry arrangements, with hot plates, lift 
to the galley, &c., are provided, and all the accessories 
required to make the service in this department as 
expeditious as possible. 

The first-class smoking-room (Fig. 9 on Plate IT.) ison 
the shelter deck, and is entered by doors placed just for- 
ward of the stairway from the shelter to the upper deck. 

The second-class accommodation is at the forward 
end of the vessel, and consists of two large general 
saloons, one of which is arranged for dining, and a 
ladies’ saloon. Lavatory accommodation is provided 
in convenient places throughout the vessel. 

The propelling machinery, which consists of three 
sets of turbines manufactured by the Parsons Marine 
Steam-Turbine Company, is well illustrated by the 
three photographs reproduced on the next page. 
Fig. 10 is a view of the engine-room looking forward, 
with the high-pressure turbine in the centre. Fig. 11 is 
towards the starboard, looking aft ; and Fig. 12 shows 
the starting platform, with all the steam-control 
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TURNING TRIAL 10/6/05. 





Fig. 13 
Angle of Helm ~ 38° 
Time -4% mas. 
Dia. of Circle iv feet-1475-4- 2lengths. 
Heel of Ship 3 degrees. 








wheels. The high-pressure turbine is in the centre, 
with a low-pressure turbine oneach side. The surface- 
condensers are in the wings at the after end of the 
engine room, with the centrifugal circulating pumps 
close alongside them. Twolarge independent air-pumps, 
of Messrs. Weir’s make, are fitted conveniently near 
the condenser, and discharge into a large feed tank, 
whence the feed-water is led to the automatic float 
control tank, and so to the two feed-pumps, which are 
also of Messrs. Weir’s make. These pumps dischar 
to the boilers direct, or through an exhaust feed- 
heater on Parsons’ patent, which gave very satis- 
factory results on the trials. The Parsons’ patent 
vacuum augmenter is fitted in connection with the 
main condenser, enabling a high vacuum to be main- 
tained. The lubrication of the bearings is effected by 
means of an oil circulating pump, which drives the oil 
under considerable pressure through all the bearings, 
and into a cooling and filtering apparatus on its way 
back to the pump. The stern-way turbines are 
arranged as usual within the low-pressure casings, and 
revolve idly in vacuo while the vessel is steaming 
ahead. The three shafts are of Armstrong-Whitworth 
Openshaw steel, and the propellers of a special bronze 
mixture worked up to a highly-polished surface. 

Steam of 160-1b, pressure is supplied by four double- 
enced boilers, 15 ft. in diameter and 19 ft. 6 in. long, 
_ ved in two boiler-rooms séparated by a water-tight 

uwiihead. The stokeholds are arranged for forced 
draught, and the air is supplied by four fans placed 
in © separate compartment on the shelter deck, and 
communicating with the stokeholds by means of 
stright air-tranks. An emergency exit from each 
boiler-room is arranged through the air-lock into the 
fa: room. The funnels are fitted with outer casings 
Which are utilised as upcast ventilators, and for this 
Purpose are connected to compartments in various 
of the ship. A spark-arrester, Messrs. Denny 
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result of its trial was most satisfactory, as there was 
no sign of sparks or cinders when running at the 
maximum speed. The whole of the stokehold and 
boiler-feeding arrangements were carried out by the 
Wallsend Slipway and Engineering Company. 

Two sets of trials were carried out, irrespective of 
the builder’s preliminary test. The first official trial 
took place over the measured mile off the mouth of 
the Tyne, under somewhat unfavourable weather con- 
ditions. There was a'fresh north-easterly breeze, and 
from 2 ft. to 3 ft. of sea. The air-pressure in the 
stokeholds did not exceed ? in. water column, and no 
attempt was made to develop the maximum power of 
the boilers. On June 14 the vessel was taken to sea 
for an extended trial.. A course was set from Souter 
Point to Flamborough Head, 68.277 nautical miles, 
and the distance was traversed in both directions, care 
being taken to eliminate, as far as possible, the effect 
of the tide. The southward run was made at a speed 
of 23.684 knots, and the northward at 23.375 knots, 
or a mean speed over the whole distance of 23.53 
knots. The vessel was kept at full speed for nearly 
seven hours. Although the power developed on this 
trial was higher than on the preliminary trials, there 
was very considerable reserve in the boilers. 

The manceuvring qualities of the ship are very favour- 
able. We give on this page a diagram (Fig. 13) which 
shows the turning circle of the vessel at 20 knots 
speed. The observations were taken during a strong 
breeze; and, as the time was short, only one circle 
was made, with the results given on the diagram. 








AMERICAN TELEGRAPHY.—The net revenue (partly esti- 
mated) of the Western Union Telegraph Company for 
the three months ending June 30 was 7,237,058 dols., as 
compared with 7,887,474 dols. in the corresponding period 
of 1901. Including previous balances, the aggregate 
surplus at the close of June, 1905, was 16,023,202 dols., 
as com with 14,881,427 dols. at the close of June, 
1904. It will be seen that although the company’s aggre- 
gate surplus has inc during the past twelve months 
to the estimated extent of 1,141,775 dols., the net revenue 
has been showing some falling off of late. This is attri- 
buted to the check recently sustained by the general 
business of the United States. 





CANADIAN Coast TELEGRAPHY—The Dominion Govern- 
ment steamer Lady Laurier is engaged in conveying 
materials to Sable Island for a new Marconi station. 
A wireless station is also being established at Camper- 
down, the outmost signal station at the entrance to 
Halifax. Vessels fitted with wireless apparatus passing 
Sable Island will send their messages in the direction of 
the island. Being received, they will be transmitted to 
Camperdown, 160 miles distant, where eee com- 
panies will have offices, and messages will uickly 
transmitted to all parts of the world. Vessels having 
apparatus on board, when as far as 150 or 200 miles south, 
south-east, or south-west of Sable Island will be able to 
communicate with the island station. 





Aeainst Steet Sirerers.—Mr. J. T. Richards, chief 
rmanent-way engineer of the Pennsylvania Railroad, 
as made the following objections to steel cross-ties :— 
They increase expansion and contraction in all parts of 
the track ; they weigh about one-half as much as wooden 
ties, and do not make'a heavy enough track; the con- 
nection of metal and meta] between the rail and the tie is 
very detrimental; they are noisy; they have not the 
elasticity or cushion that wooden ties have; they cost 
more ; they could not be used where the automatic signals 
are used, use they would connect the current between 
the rails ; lastly, there is no difficulty in getting all the 
wooden ties required, and the test oh sae am | road in 
England (the London and North-Western) is now getting 
21 years of life out of cross-ties by creosoting them, at a 
cost of 74d. a tie. 





Prrsonat.—Messrs. Nalder Brothers and Thompson, 
Limited, desire to notify that in future Mr. Ernest 
Roberts, 6, Holborn-place, who heretofore has had cha 

of their London district travelling, will not act in this 
capacity in future, owing to the large increase in his own 
business. Any inquiries which he may receive will be 
attended to as heretofore. Messrs. Frampton, Paine, 
and Jackson, 29, Old Queen-street, Westminster, will in 
future represent them in London, and likewise in the 
southern, western, and eastern counties, and those 
districts where they are not at present represented.— 
A consolidation has been effected between the firm 
hitherto known as the Felten and Guilleaume Carls- 
werke Actien-Gesellschaft, of Miilheim, and the Elek- 
tricitits Actien-Gesellschaft, vormals W. meyer and 
Co., Frankfort. The new firm~will be known as the 
Felten and Guilleaume-Lahmeyerwerke Actien-Gesell- 
schaft. The works and offices will maintained as 
before. — Messrs. Krupka and Jacoby, of 61 and 62, 
Watling-street, E.C., announce that on June 30 they 
will cease to act as managers of Siemens go ae Appli- 
ances, Limited, and that from that date they will con- 
tinue to carry on business on their own account under the 
name of Krupka and Jacoby at the above address. The 
have made arrangements with Siemens Electric Appli- 
ances, Limited, under which they will continue to deal in 
all the electric appliances hitherto sold by them, with the 
exception of fire-alarms, the department for which will 
be transferred to the: Woolwich works of Messrs. Siemens 
Brothers and Co., Limited. They will also act as sole 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 20. 

THE condition of the iron industry in the United 
States can be readily understood by reference to the 
reports furnished by the Bessemer Pig-Iron Associa- 
tion, which shows that in the month of June 92 per 
cent. of the blast-furnaces were in blast. The Republic 
Iron and Steel Company, the Cambria Steel Company, 
and the Pennsylvania Steel Company have all their fur- 
naces in full blast, and the Uni States Steel Cor- 
poration have 95 per cent. of the blast-furnace capacity 
engaged. 

lans are being prepared by the Carnegie Steel Com- 
pany for the erection of a mammoth rail mill as an 
addition to the Edgar Thomson Steel Works. Work 
on the new plant will be begun early in autumn, and 
the estimated outlay is 1,000,000 dols. 

During the past week contracts were placed for 
steel rails, mostly in small lots, aggregating 50,000 
tons in all, and there are pending to-day arrangements 
for the delivery of 20,000: tons in September... All of 
the structural and plate mills are running to their 
fullest capacity, onl during the past week railroad 
contracts for bridge material amounted to 15,000 tons, 
while there were many additional orders for com- 
mercial buildings and for industrial extonsions. 

The shipyards are all crowded with work, and new 
contracts are reported almost daily to supply material 
for immediate use. The Amalgamated Desstintion is 
engaged in a discussion of wage rates, and the final 
adjustment will probably take place this week. Bes- 
semer billets are selling at Pittsburg at 22 dols., which 
is 1 dol. per ton over the usual price ; 800 tons of 
open-hearth steel were recently sold for export to 
Liverpool. The sale of foundry and forge irons has 
dropped off within the past week, as all large con- 
sumers are pretty thoroughly supplied. Most of the 
recent transactions are for special brands of iron or to 

iece out. Southern foundry metal has been sold on a 
Davis of 12 dols. at Birmingham, Alabama, for No. 2. 
There are signs of increasing activity in steel irons, 
owing to the unexpected placing of a good deal 
of business for steelwork for which preparation 
has not been made. Several large blocks of steel 
pigs will probably be contracted for this month, 
and this possibility is already giving tone to the 
market. Forge irons continue in a depressed condi- 
tion, but there is no sign of any accumulation, 
which is, in fact, out of the question if contracts 
of delivery extend a few months ahead. The fact 
that the prospective wheat crop will be 100,000,000 
bushels in excess of last year is having a favourable 
influence upon the market. All of the crops promise 
to be large, and it is probable that prices will be 
realised for the bulk of the cereal crop as high as those 
of last year. The distribution of merchandise by rail 
and water is fully up to the volume of last year for 
the month of June. All of the industrial capacity of 
the country is employed and the order - books are 
crowded. This favourable condition will continue for 
some months to come. There is an abundance of cur- 
rency and a minimum of speculation, and hence there 
is a solid foundation of confidence for the continuance 
of the present healthy indvstrial conditions. 








Heap, Wricutson, AND Co., LuntTeD.—On Saturday, 
June 24, the annual mopting of this aa ig | was held at 
Thornaby-on-Tees. Mr. C. A. Head, who presided 
pointed out that the ~~ had not beea increased, and 
that the debts due, with the company’s and land build- 
ings, much more than represented its capital liabilities. 
The company had recently made an extensive purchase of 
land adjoining Teesdale works, which would enable it to 
make a much-needed extension to its brickyard depart- 
ment, and so bring it thoroughly up to date. The order- 
book of the company had recently been greatly improved 
by important contracts for bridgework, colliery plant, 
&c. ; but the foundries were not so well employed. The 
report was adopted, and a dividend for the past year at 
the rate of 7 per cent., free of income tax, was declared 
on the ordinary shares. 


Benson’s “ Facts ror Avvertisers.”—There has just 
been issued by Mr. 8. H. Benson, advertising agent, 
1, Tower-street, London, E.C., at 5s. net, quite a unique 

ublication, in which will be found a great variety of 
ets of value to all who have occasion to advertise their 
wares. In the first place there is gjven the population of 
the principal towns and districts, with maps of the leading 
citiés and countries throughout the world, and lists of the 
principal»publications at home and a There is 
embodied much useful information as to the size and 
space required for types of various founts, while in the 
case of almost all papers there are given details regarding 
the prices for all kinds of advertisements. The bill-posting 
section is in its way unique. We note, for instance, that 
the approximate cost for three months’ display of a given 
size of poster is in London and suburbs 1300/., while in 
Manchester and Salford it is 265/.; in Liverpool and 
Birkenhead, 2041.; in Glasgow, 155/.; Leeds. 1302, ; 
Newcastle and Gateshead, 126.; Sheffield, 1€5/. ; and 
Birmingham, 95/. Information is also given as to whether 
or not advertisements are carried on the various tramway 
systems, while similar facts are given about many other 
epartments of advertising. 








Brace’s patent, is fitted in cach funnel. The 





agents for Dr. Albert Lessing, Nuremberg. 
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THE LATE ARCHIBALD P. HEAD. 


Ir is with much regret that we have to announce 
that one of the victims of the terrible railway accident 
that took place on Wednesday night, the 21st inst., at 
Mentor, on the New York Central Railway, was Mr. 
Archibald P. Head, the senior partner in the firm of 
Messrs. Jeremiah Head and Son, consulting engineers, 
47, Victoria-street, Westminster. Mr. Head had been 
on a business visit to Cleveland, Ohio, and was on his 
way back to England when the accident occurred. The 
first intimation that he had been injured was received 
by his family in London on Thursday afternoon, but 
it was then hoped that the injuries he had sustained 
would not prove fatal. Unfortunately, however, a 
second cablegram dispelled all hope: Mr. Head had 
succumbed after lingering for about twelve hours. 

The subject of our memoir was the son of the late 
Mr. Jeremiah Head, who was well known in the iron 
and steel industries and in the engineering world, both 
at home and abroad. He originally commenced busi- 
ness in Middlesbrough, but settled in London in 
1893. 

Mr. Archibald P. Head was born at Redcar in 1866, 
so that he was barely thirty-nine years of age at the time 
of his death. He was educated at Clifton College, 
and, having chosen engineering as his profession, he 
became a pupil at the works of Messrs. Hawthorn, 
Leslie, and Co., Newcastle-on-Tyne, in 1884, and re- 
mained there till 1888. After leaving the Newcastle 
Works he was fortunate in deciding to go through the 
engineering course at University College, where he 
came under the influence of that able and genial in- 
structor Professor A. B, W. Kennedy. We believe that 
Mr. Head placed great value on the time he spent at 
University College, and on the friendships he made 
there. 

On leaving college in 1890, Mr. Head joined his father 
in his consulting practice at Middlesbrough, and when 
the latter came up to London in 1893 to establish his 
business at 47, Victoria-street, Mr. A. P. Head was 
taken into partnership, and the firm was known under 
the name of Jeremiah Head and Son. 

When Mr. Jeremiah Head died his son was naturally 
left with much to do, as he had the whole weight of 
the business on his hands. For this responsibility, 
however, he proved himself to be quite prepared, and 
he carried on the business alone until 1904, when he 
took his brother, Mr. B. W. Head, into partnership. 
He spent a considerable portion of his time abroad, 
chiefly in the United States, where his business 
engagements took him, for he was managing director, 
as well as consulting engineer, of the Otis Steel Com- 

any, at Cleveland, Ohio. He was appointed manag- 
ing director in 1899, and had been secretary to the 
company since 1895, It was his practice to visit these 
works at least once every year, and it was while he 
was returning home from the last of these visits that 
he met with his death. In addition to its connection 
with the above company, the firm of which Mr. Head 
was the senior was, and still is, the sole European 
representative of the Wellman, Seaver, Morgan m- 
pany, of Cleveland, Ohio. 

In addition to his connection with the United States, 
Mr. Head had business interests in other countries, 
and it is only quite recently that he returned home 
from a business tour round the world, a journey upon 
which his wife accompanied him. 

Mr. Head was elected a member of the Institution 
of Mechanical Engineers in 1885, and he joined the 
Institution of Civil Engineers as an associate member 
in 1894, from which class he was transferred to that of 
full membership in 1901. He was also a member of the 
Iron and Steel Institute and of the Institution of Elec- 
trical Engineers. In December, 1902, he read a paper 
before the Society of Arts on ‘‘ South Russian Iron In- 
dustries,” which was reprinted in vol. Ixxiv. of ENat- 
NEERING. Articles of his have appeared in the pages of 
ENGINEERING On various subjects connected with iron 
and steel manufacture, and in November, 1899, he 
contributed an article on ‘‘ American Competition,” 
which appeared on page 583 of vol. Ixviii. Papers 
of his were also r before the Institution of Civil 
Engineers, for one of which, on ‘‘ The Lake Superior 
Iron-Ore Mines, and their Influence upon the Produc- 
tion of Iron and Steel,” read during the session of 1898 
and 1899, he obtained the Telford premium. 

Mr. Head was known to a large circle of friends 
and acquaintances, for, having travelled much, he had 
come in contact with peopie of many lands, and, by 
those who knew him well he will always d 
as one who was straightforward and honourable in 
business as well as kind and genial in companionship. 
To all these his early death is a great sorrow, and 
much sympathy is felt for his widow and relatives. 








Dock FOR THE Puiuippines.—A Government dry dock, 
built by the Maryland Steel Company at es? Point, 
Maryland, has been successfully floated. It is said to be 
the largest floating dry dock in the world. It will lift 
24,447 tons, and cost 1,125,000 dols. After undergoing 
tests in Chesapeake Bay, it will be towed to the Philippine 





Islands for use in Philippine waters. 


THE STEAM-TURBINES OF THE “VIKING.” 
CONSTRUCTED BY THE PARSONS MARINE STEAM-TURBINE CO., WALLSEND-ON-TYN/: 


(For Description, see Page 838.) 
































ENGINEERING, June 30, 1905. PLATE I. 
THE TURBINE-DRIVEN STEAMER “VIKING.” | 
CONSTRUCTED BY MESSRS. SIR W. G. ARMSTRONG, WHITWORTH, AND CO., LIMITED, NEWCASTLE-ON-TYNE. | 
(For Description, see Page 838.) 
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Fic. 3. THe ‘* Vikinc” on HER TRIAL TRIP. 
































Fic. 4. THe Bow. Fic. 5. Tue Stern. 





(To face page 838.) 
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THE NAMES OF THINGS. 


Every branch of science, as it grows, constantly 
needs new words and phrases to denote facts which 
were previously unknown or disregarded. The 
assignment of a name is more easy than the dis- 
covery of a fact, so that no sooner is there a 
vacancy for a name than suggestions arise on every 
hand. The first discoverer of a new element, star 
or territory, is by common consent entrusted with 
the naming of his discovery; but physical facts 
and properties are not so easily disposed of. The 
latter are, in a certain sense, the common property 


be | Of educated men, and every one claims the right 


of describing them as he thinks fit, so that unless 
they are presented to the world already endowed 
with a suitable name, everybody who has occasion 
to mention them uses, or misuses, a term of his own 
or of somebody else. This constitutes a frequent 
source of misunderstanding and confusion, which 
exists until in time some particular name survives 
in the struggle for existence, and is generally 
accepted, and has allotted to it a specific meaning. 
Names of concrete objects very soon settle down 
into general use and become the current coin of 
everyday thought, euphony and brevity commend- 
ing them more to the general public than a nice re- 
gard for etymological rectitude. Beforea new name, 
however, can ever take its place in the language, it 
must fulfil a want, and not merely a vacancy. The 
word ‘‘ poundal” is a case in point. Years ago 
someone invented it to designate the unit of force, 
and so to relieve the word *‘ pound” of one of its 
many significations. .It was irreproachable from 
every point of view, and was taken up by the 
teachers of youth and incorporated in every text- 
book of elementary mechanics in the country. In 
spite of all these advantages, it has never made its 
way beyond the walls of the class-room, and its 
very meaning is forgotten by students as soon as 
they come in contact with practical work, the 
reason being simply that it is not wanted. Lxist- 
ing phraseology may be loose and inaccurate, but 
provided it is sufficient for all practical purposes, 
this is all that is required, an excess of exactitude 
being of the nature of pedantry. 

When a name can at the same time be descrip- 
tive and otherwise satisfactory, it would appear 
that its quality of suggestion is highly desirable. 
A descriptive name is intended to bear a self- 
evident meaning, and provided that it does so, the 
chances are that it will be a very good name. But 
if the desire for accuracy leads, as is often the 
case, to the invention of atticisms unpronounceable 
by, and unintelligible to, the ordinary person ; or, 
on the other hand, to some hybrid construction 
which outrages educated ears, descriptiveness is 
purchased at too dear a price. Many recent names 
and terms, especially in physical science, are offen- 
sive for the first reason ; although, no doubt, to 
their authors, they seem all that can be desired. 
There is, however,’a worse faplt than those just 
mentioned, to which all explanatory names and 
termsare liable. The name may be applied before 
the thing it describes is fully men thew and hence 
may in time be positively misleading. The word 
‘** atom,” signifying ‘‘ indivisible,” is only true with 
a mental reservation, of which no indication is given; 
and magnetic ‘‘ flux,” implying the existence of 
something flowing, is another example of faulty 
nomenclature owing to insufficient knowledge. 

Since central generating stations for electricity 
have arisen, the desire of making a fair compari- 





son between the working results of different stations 
has drawn attention to the different classes of the 
demand they supply. It is evident that a supply 
station on which the load varies little pts 
the day or year is much more favourably situated 
as regards cost of generation than another station 
on which the load, although on the average the 
same, ranges a good deal on each side of the 
mean. In the latter case sufficient plant must 
be installed to deal with the maximum load, 
which in actual cases may only last for a few 
minutes, so that for a very large proportion of the 
time much of the plant is adding nothing to the 
revenue of the station, although the undertaking 
has to pay the interest on its cost. In reviewing 
the working costs of generating-stations, the term 
‘*load-factor ” has been introduced to try to take 
this state of affairs into account, and though the 
term has readily come into general use, its exact 
meaning appears so little understood that it is 
worth while to see what it is really required to 
express. During the recent session of the Institu- 
tion of Electrical Engineers the ambiguity of the 
term was evident in every discussion in which it 
occurred, and: its misuse has even been heard from 
the presidential chair. 

The true definition of ‘‘load-factor” is the pro- 
portion between the mean load over a given period 
of time, generally a year, to the maximum lvad 
which occurred during the time. In other words, 
if the load-curve is plotted in the usual way, it is 
the ratio of the area under the curve to that of the 
rectangle surrounding it. By this definition it will 
be seen that ‘‘load-factor” has no dependence 
whatever on the plant installed. Of course, a bad 
load-factor implies that more plant will be needed 
for a certain yearly output than if the load were 
more uniform ; but no increase or diminution in 
the plant can affect the load-factor in any way. The 
ratio of the actual to the possible output of the 
station is often wrongly called the load - factor, 
whereas this ratio is not only indeterminate on 
account of the absence of a knowledge as to what 
has been allowed for stand-by plant or overload 
capacity, but has no bearing on the real question 
—the uniformity of the load. The definition, as 
we have given it, is the original meaning assigned 
to the term ‘‘ load-factor”’ by its inventor, Colonel 
Crompton, and is the only one which is at the same 
time definite and capable of affording the basis of 
comparison desired ; any other meaning applied to 
the term raises side issues and obscures the end in 
view. If it is wished to compare the load with the 
plant installed, the possible output of the latter 
must be computed according to some standard which 
has yet to be agreed upon; and if aterm for this 
ratio is found necessary, a suitable one must be then 
devised. 

Another term which has recently come into use 
in connection with power installations is the ex- 
pression ‘‘ diversity factor,” which has been intro- 
duced to express a state of affairs more easily 
realised than exactly defined. When a large 
number of consumers are supplied with current from 
a central generating station, it may reasonably be 
expected that there will be a difference in the uses 
to which the current is put. The variation may be 
hardly appreciable if the current is supplied for 
lighting only, but where motors are installed many 
of these will be shut down at the time of the heaviest 
lighting load. The greater the diversity in the 
purposes for which current is employed, the more 
equable will be the total load on the generating 
station. It is in the last degree unlikely that every 
consumer will require the maximum supply of 
current at the same instant, hence the sum of the 
maximum demands of the consumers will always 
be greater than the maximum load on the station. 
The ratio between these quantities taken over a 
year is called the ‘‘diversity factor” of the load ; 
and though, in general, it is not possible to give it 
an exact numerical value, on account of not know- 
ing just what the maximum demand of every con- 
sumer is, an appreciation of the importance of 
obtaining as high a diversity factor as possible is 
necessary to an engineer trying to stimulate the 
demand for electricity. 

If every motor and lamp on the system ran in- 
cessantly at a steady load, it is clear that the 
diversity factor would be unity—its lowest possible 
value ; but in this case the load-factor of the gene- 
rating station would also be unity—its highest 
value—and the economy of the station would there- 
fore be greatest. It has recently been argued from 
this that the diversity factor must be the recip- 














842 








ENGINEERING. 








rocal of the load-factor. But this conclusion is 
wrong. An infinite number of motors loaded in 
succession equally and momentarily for an infinite 
number of consecutive instants would give a load- 
factor of unity on the station as in the previous 
case, as it is quite immaterial to the generating 
plant where the current is going ; but the diversity 
factor, calculated as we have indicated above, would 
have an infinite value. 

It may be asked, What is the practical bearing 
of the diversity factor upon economy of supply if 
it can be either unity or infinite simultaneous] 
with a perfect load-factor? Certainly, if the load- 
factor is perfect, the diversity factor does not matter 
to anybody ; but in practical central-station work 
the load-factor is well under 20 per cent., and it is 
the chief aim of the engineer to improve it. The 
only way to improve it is to so arrange matters that 
the demands of individual consumers do not coin- 
cide, and thus to keep the maximum load as little as 
possible greater than the mean load. This is really 
increasing the diversity factor, and is best effected 
by supplying motors for as many different uses as 
possible, in the hope that by this means the total 
power demanded may be fairly constant. Fortu- 
nately, the greatest motor load normally occurs in 
the daytime, and becomes less when night comes 
on and there is a demand for current for lighting ; 
but it is quite possible in certain districts and at 
certain times of the year for the lighting and motor 
loads to overlap. This neutralises to a great extent 
the value of the motor load in equalising the power 
demand, and the case has in certain instances been 
met by supplying motors at a cheap rate on the 
understanding that theyshall not be worked between 
certain hours, when the lighting load is heaviest. 








TRAIN ACCELERATIONS FOR JULY. 
Wuitst American railways hold the record for 
long-distance express traffic, by means of the 


brake for Perth, a sleeper for Inverness, and another 
for Aberdeen, together with a bogie composite for 
Fort William and a van for Edinburgh. The 3.45 
train from Leeds to London will run through with- 
out a stop, being due at St. Pancras at 7.30. This 
train is the up Scotch express, leaving Carlisle at 
1.40. From Leeds the load will be equal to 
11} coaches, the train consisting of a bogie van, a 
third-class bogie, a vestibule bogic from Edin- 
burgh, a bogie composite, and a brake van from 
Aberdeen. Included in the train will also be a 
through carriage from Whitehaven. 

The days are long past since the management of 
the London and North Western Railway considered 
that no one wished to travel at more than 40 miles an 
hour, inclusive of stops. This company has long run 
splendid special trains from London to Liverpool in 
connection with the trans-Atlantic passenger traffic, 
and on Saturday will also inaugurate a non-stop 
every-day service between the same points. The 
new train is in substitution for the old 5.30 express 
for Manchester, Liverpool, Birkenhead, Fleetwood, 
and Buxton. This will now be run in three por- 
tions, that for Fleetwood, Birkenhead, and Buxton 
leaving Euston at 5.30, and the Manchester portion 
at 6.5. The Liverpool portion will be run as a 
non-stop train, leaving Euston at 5.55 p.m., and 
reaching Liverpool at 9.30, making the run in 
205 minutes. The distance is 1934 miles, so 
that the average speed for the journey will work 
out but very little under 57 miles an hour. The 
train will be equal to 9} coaches, being made 
up of a composite brake carriage, two 65-ft. 
dining-cars, two composite corridor cars, and a 
brake-van. It will be hauled by an engine of the 
Precursor type. These are very powerful simple 
engines, with four-coupled drivers, introduced last 
year by Mr. George Whale, M. Inst. C.E., the 
chief mechanical engineer. Water will, of course, 
be taken in en route, tracks being now provided at 
about every 35 miles between London and Carlisle. 





recently-established eighteen-hour service between 
New York and Chicago, and also run, in their | 
marvellous service between Philadelphia and Atlan- 
tic City, the finest short-distance express trains in 
the world, this country still holds the lead in the} 
number of its express trains and in the high| 
average speeds maintained. Our great companies | 
seem little likely to lose their pre-eminence in this | 
respect for a long time, and the leading position 
held will be still further emphasised by the im- 
portant accelerations which will come into effect 
to-morrow. Some critics declare that from the 
shareholders’ point of view the existing service is 
much in excess of requirements, and that decelera- 
tion should be the watchword of the companies. 
It is, of course, true that if the same traffic 
could be secured with slower trains, some sub- 
stantial savings in running costs would be pos- 
sible. It is, however, certain that a good and 
quick service attracts traffic, and the Great Cen- 
tral Railway Company for one would never have 
made the progress of the last few years had it 
not been for the enterprise shown in establishing 
a magnificent express service between the West 
Riding and the Metropolis. With the Ist prox. this 
company announces still further improvements: the 
3.25 restaurant corridor express froni Marylebone 
will now run to Sheffield without a stop—164} miles 
—in 2 hours 50 minutes; a gain of 7 minutes on the 
ace time. In thistrip the train is handicapped 
xy having to run at a moderate speed from er 
lebone to Aylesbury-road, whilst passing over the 
metals of the Metropolitan Company, some 38} 
miles. The time allowed for this distance is 50 
minutes, so that the run from this point into Shef- 
field will be made at an average speed of 63 4 miles 

r hour. The Midland Company is also effecting | 
important accelerations. Thus a new train leaving 
St. Pancras at 9.45 will make the run to Sheffield 
without a stop in 3 hours 4 minutes, and will reach 
Leeds at 140, or 3 hours 55 minutes from the) 
start. By this route Sheffield is 158} miles from | 
London, and Leeds 196 miles. The train will be | 
equal to 9} six-wheel coaches, being made up of a 
third-class bogie-brake vehicle, a second third-class 
bogie carriage, athird-class and a first-class luncheon- 
car, a bogie composite, and a van. Water will be 
picked up en route from track-tanks at Oakleigh 
and Loughborough. A still faster train is the 7.15 
to Sheffield, due to arrive at 10.14. This run is 
even better than it appears, as the train will stop 
at Leicester. It wil be equal to 11 six-wheel 
coaches, made up of a third-class dining-car, a vesti- 
bule bogie composite for Bradford, a bogie composite 











consist of six 75-ft. corridor bogie-cars of the un- 





The Great Western Railway Company is, at least, 
fully as enterprising as the most progressive of its 
northern rivals, and on July 1 will commence the 
running of its new Cornish express, which, leaving 
Paddington at 10.10 a.m., will run without a stop 
to Plymouth, a distance of 246} miles. The train 
will be due at 2.35, so that the average speed 
will be well over 55 miles an hour. The train will 


usual width of 9 ft. 6 in. 








THE JUNIOR INSTITUTION OF 
ENGINEERS. 

Tuts Institution, which is to the younger 
members of the engineering profession what the 
senior Institutions of the Civil and Mechanical 
Engineers are to their elders, is now holding its 
summer meeting in London, and celebrating this 
year its twenty-first birthday. The coming of age 
of an individual implies his entrance into the duties 
and responsibilities of manhood, after a period of 
infancy ; but the present Institution has already 
for some years filled a useful place in the world, 
and been recognised by the elder societies as doing 
for the rising generation of engineers what they 
themselves from their nature are unable todo. A 
young man on the threshold of the profession, how- 
ever confident he may be of the justice of his 
opinions, will naturally shrink from giving utter- 
ance to them in the presence of men whose lightest 
words he regards as oracles ; and not even the for- 
bearance, which is always extended to a young 
speaker by the elder members, can usually induce 
him to enter into the discussion. Before men of 
his own age, however, he will be at ease, and will 
either read a paper or criticise those of his fellows 
with equal readiness, unawed by the thought that 
he is intruding upon the time of an assembly 
of which he might well be the least informed 
member. Belonging to such an institution as the 
Junior Institution of Engineers, which is organised 
‘*by juniors for juniors,” he feels a personal in- 
terest in the proceedings and management, and 
besides gaining information by mixing with his 
fellows, acquires a spirit of self-reliance and an 
ability to debate which will stand him in good 
stead in years to come. 

The summer meeting of the Institution was 
opened by an address of welcome by the Lord 

ayor, on behalf of the City Corporation, in the 
Council Chamber of the Guildhall on Monday last. 


scientific and engineering societies, from the Royal 
Society downwards, for whom Dr. A. W. B. 
Kennedy responded. A brief, but interesting, 
address from the President was then given, fo'- 
lowed by a summary of the history of the Junior 
Institution from its commencement to the present 
day, read by Mr. W. J. Tennant, past chairman. 
Under the name of the Vulcanic Society, the 
Institution began its career on June 30, 1884. Its 
members were drawn from the young enginecrs 
employed in the historic firm of Messrs. Maudslay, 
Sons, and Field, which ceased to exist in the year 
1902. This firm, which at various times numbered 
among its staff such engineers as Bramah, Clement, 
Whitworth, and Nasmyth, was early famous for 
marine engines, having built engines for the 
paddle-boat Richmond in the year 1815. Ten years 
later Messrs. Maudslay were building iron vessels, 
then almost unknown; and in 1837 the side lever 
engines of the Great Western, with cylinders 73 in. 
in diameter, with a 7-ft. stroke, were turned out from 
the shops in the Westminster Bridge-road. Later 
the firm built the engines for the Britannic and 
Germanic, of the White Star line, and before the 
dissolution of the company 411 screw vessels had 
been engined, of which 201 were for the Royal Navy. 

Mr. S. H. Wells, Assoc. M. Inst. C.E., Wh. Sc., 
now Principal of the Battersea Polytechnic, was the 
moving spirit in the formation of the Vulcanic 
Society, and Mr. P. H. May took up the duties 
of chairman and secretary. It seems, from Mr. 
Tennant’s history, that alterations of the rules 
occupied the attention of members to almost the 
same extent as the reading of professional papers 
in thuse days, and at the sixth meeting of tho 
Society its name was changed to the Lambeth 
Junior Scientific Society. The twelfth meeting, on 
December 16, 1884, was held in the mess-room 
at Maudslay’s, instead of the old meeting-room in 
the Lambeth-road, and this improvement in the 
surroundings was commemorated by electing Mr. 
Freke Field as the first president, and indulging 
in an entirely new set of rules. Among the 
most important of the latter was that limiting 
ordinary membership to persons under the age of 
twenty-six; but though the age limit no longer 
exists, having been found injurious to the interests 
of the Institution, the spirit of juvenility is re- 
tained and the highest executive appointments, 
including the chairmanship, are open to the youngest 
members. This meeting elected a committee, con- 
sisting of Messrs. F. R. Taylor, A. Newton, J. 
May, and D. W. Crosland, and Mr. Walter T. 
Dunn was appointed honorary secretary, and Mr. 
Wells, chairman. From this time the success of 
the Institution was assured. Mr. Dunn worked 
heart and soul for its benefit, and after a few ycars 
resigned a remunerative and secure position in the 
Institution of Mechanical Engineers, to cope with 
the increasing business of the Junior Society. The 
secretaryship of the young and restless society, 
without the steadying influence of age and prece- 
dent, was no sinecure, and its present development 
is very largely due to the unremitting labours of 
Mr. Dunn. 

Another landmark in the history of the Institu- 
tion was a paper by Mr. Henry Smethurst, read 
on May 21, 1885, which was the first of the Trans- 
actions to be printed. Later on in the same year 
the spirit of change was manifested by altering the 
name of the Society to the Junior Engineering and 
Scientific Society. Visits of the members to im- 
portant engineering works then became a feature 
of the Society’s activity, and shortly afterwards the 
first annual dinner was held. Professor Kennedy 
had succeeded Mr. Freke Field in the presidential 
chair, and his interest and influence greatly added 
to the prestige of the Institution. In 1886 Sir 
Nathaniel Barnaby, then Chief Constructor of the 
Navy, consented to act as vice-president, and since 
then the succeeding Chief Constructors—Sir E. J. 
Reed, Sir William White, and Mr. Philip Watts- 
have all been among the officers of the Institution. 
In June, 1886, the name of the Society was shortened 
to the Junior Engineering Society, and in 1889 the 
Society commenced its series of annual summer ex- 
cursions by going to the Paris Exhibition. These 
excursions have since included visits to Belgium 
and Germany, as well as to the principal industria! 
centres of the United Kingdom. J 
The Council took its present offices at 39, Victoria 
street, S.W., in 1901, where the monthly meeting; 
of the Institution are held, and where a reading- 





The President, Mr. W. H. Lindley, M. Inst. C.E., 
then received the representatives of all the leading 


room, library, and billiard-room are available for 
the use of members. The Institution has sup- 
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ported a Masonic Lodge since 1902, which is in 
an exceedingly flourishing condition, the present 
W.M. being Mr. Dunn. Its other funciions for the 
social and moral welfare of its members include an 
employment bureau to assist the members to obtain 
suitable situations, an annual conversazione, c. | 
The precent membership is 876, and the financial | 
position is absolutely satisfactory. An Act of 
Incorporation has been asked from Parliament, 
and the society will shortly be incorporated in the 
same way as most of the kindred associations. 
Besides the features we have mentioned, the 
institution has arranged for its members on many 
occasions special series of lectures delivered by 
experts in various branches of the profession, and 
gives annually a premium in the form of a silver 
medal for the best paper contributed during each 
session. 

The summer meeting, which closes to-day, has 
included, besides the opening ceremony at the 
Guildhall, visits to the Woolwich Arsenal ; the 
North London Railway Works, Bow ; the Green- 
wich Generating Station of the London County 
Council and the New Cross Tramway Dépot ; the 
Royal Mint ; Messrs. Yarrow and Co.’s works ; the 
Chatham Dockyard ; the Doulton Potteries ; the 
Metropolitan Kailway Generating Station at Neas- 
den; and the Earl’s Court Exhibition. A most 
successful conversazione was held on Tuesday at 
the Royal United Service Institution, Whitehall, 
when the members and guests were received by the 
President, the Chairman, and Mrs. Lindley and 
Mrs. Cutler. During the evening a presentation of 
silver plate was made to the Secretary, Mr. Walter 
Dunn, as a recognition of the wisdom, tact, and 
ungrudging labour with which he had assisted the 
Institution for more than twenty years, and as a 
token of the esteem in which he and Mrs. Dunn 
were held by the members. 








THE ROYAI SOCIETY SOIREE. 
Lapres’ Nien. 


On Friday last, the 23rd inst., the Royal Suciety 
held its second conversazione of the season, and 
threw open its spacious rooms in Burlington House 
to ladies as well as to gentlemen. The former 
gathering, on May 17, was confined to the male 
sex. As usual, a number of interesting apparatus 
had becn collected, illustrative of the latest ad- 
vances of science ; but a part of these had already 
appeared on the previous occasion, and of the re- 
mainder few were connected with physical science. 
The engineer to whom nothing appeals that has not 
some bearing upon his profession would, indeed, 
have considered the display disappointing ; but 
that category of engineers is not very large. In 
addition to the exhibits, there were lectures and 
displays of lantern slides. Everyone, including 
engineers and physicists, must have enjoyed Dr. 
Edward A. Wilson’s views of the Antarctic, illus- 
trating the life and the work done on board the 
Discovery during the years 1902 to 1904, and show- 
ing pictures of the seals and penguins and other 
birds which human rapacity threatens with extinc- 
tion. Professor Poulton’s recent work in mimicry 
and protective resemblance was full of interest, and 
so were the lantern slides of the Ives three-colour 
process which Sir W. de W. Abney showed. 

We will.first say a few more words upon matters 
not technical. Dr. Francis Baron Nopsca showed 
diagrams illustrating the restoration by himself and 
Miss A. Woodward of a British dinosaur from the 
Oxford clay, the most complete representative of 
the genus discovered in this country, and also dia- 
yrams of reconstruction of an armoured British 
dinosaur. Sugh animals must at some period have 
found the English climate tolerable, therefore, and 
Miss Dorothea M. A. Bate’s very interesting col- 
lection of fussil mainmals, including a pigmy hip- 
popotamus, and an elephant not more than 5 ft. 
in height, which she excavated last year in Crete, 
likewise suggest a former wide distribution of 
animals now of restricted occurrence. The Marine 
Biological Association had once more sént cases 
containing living representatives of the marine 
fauna of Plymouth, always a very instructive 
exhibit. ie these anima's were some sea 
cucumbers, and Professor E. A. Minchin and Mr. 
je ; bape gop a the aid of Beck micro- 

opes of a power o or 1000, the uliar per- 
forated plate spicules—small po Non sg skeletal 
elements found in most of the lower animals— 





which these cucumbers harbour, and the very 


striking wheel-and-anchor spicules of certain 
synaptide. Dr. Albert Gray’s collection of the 
membranous labyrinths (from the inner ear) of man 
and various animals was also very interesting. 

Tn passing to the exhibits of physical character, 
we have first to mention the specimens illustrating 
the action of light and of radium on glass, shown 
both by Sir William Crookes and by Mr. G. T. 
Beilby, as at the last soirée. The specimens were 
well worth a second examination. The windows of 
a greenhouse, for instance, had been exposed to 
light for forty years; the portions covered by the 
frames had remained colourless ; the other portions 
had turned violet, and when Mr. Soddy exposed 
these coloured portions to radium rays for three 
days, the colour was not diminished, as had been 
expected, but intensified. Some glass from the hot- 
houses at Kew has faded, other glasses have become 
purple. Mr. Beilby showed a cube of optical lead- 
glass which had been exposed to the radium rays from 
a sealed quartz tube containing 15 milligrammes 
of pure radium bromide. The f rays had produced 
a brown cloud, a few millimetres in depth; on 
looking closer one could also see a faint brown dis- 
coloration on the other portions of the glass, pos- 
sibly due to y rays. Fluorspar, bleached by heat, 
had been rendered blue, darker than before, by 
the radium rays in a similar manner. Mr. Beilby 
also repeated his experiment demonstrating how 
the latent secondary phosphorescence, called forth 
by 8 rays, can be revived in calespar and other sub- 
stances by gradual heating on a metal plate. Mr. 
Beilby assumes that the coloration and the phos- 
phorescence are due to a partial electrolysis by the 
stream of negative electrons. A portion of the 
ions liberated will recombine at once ; others con- 
tinue to recombine after the rays have ceased to 
act ; and others, again, combine only when the 
mobility of the molecules is increased by heat. 
Mr. Beilby further had a glass sphere on view, 
showing the true colour and the crystallisation 
(apparently of the cubical system) of sodium metal. 
Dr. Th. Ewans had melted about 10 lb. of the 
metal, and poured it into a glass vessel, from which 
it was partly allowed to run back, leaving a beautiful 
crust of sodium in the vessel, the operation being 
carried on in a vacuum. The pure sodium looks 
like the brightest silver, neither steel grey, nor 
brownish, as it appears in the tarnished state. The 
clever photo-micrographic camera of Messrs. R. and 
J. Beck, designed by Mr. J. W. Gordon, for taking 
small direct photo-micrographs while the instru- 
ment is in use, was mentioned in our notice of the 
last soirée. One further point is worth noting, 
however : when the short whe carrying the project- 
ing lens has been placed over the eye-piece of the 
microscope, it is focussed in the ordinary manner 
with the aid of a flange and a clamp, so that good 
definition is always secured. 

Captain H. G. Lyons, Director of the General 
Survey Department of Egypt, showed a collection of 
photographs of the White Nile and its tributaries, 
the Bahr-el-Jebel, Ghazal, Zaraf, and Sobat. The 
valleys of these rivers are, in some parts, only a few 
feet above the water-level, and it is in those dis- 
tricts that the marshes and the blocks of floating 
vegetation, the so-called sudds, occur with which 
engineers have had a good deal to do. Captain 
Lyons has studied the rainfall, floods, and baro- 
metric variations of these countries, which are now 
within comparatively easy reach by rail and steamer. 
Captain Tisard showed charts of the Gulf of St. 
Lawrence, indicating the co-tidal lines at mean 
Quebec time. The charts comprise the whole gulf 
with the Straits of Belle Isle and the Labrador 
Coast in the north, Quebec in the extreme west, 
and Cape Breton and St. Pierre and Miquelon and 
New Foundland in.the south and east. The times 
of high water on the shores of this gulf vary greatly. 
Professor J. Milne ee is curves of the 
great Indian earthquake of April 4, 1905, by photo- 
graphs of his seismographs at Shide, Isle of Wight. 
In one instrument the pointer, which is connected 
with the boom of the horizontal pendulum, records 
on a cylinder covered with smoked paper ; in others, 

hotographic records are produced on sensitised 
feomtie tape, moved by clockwork. 

The mechanical lantern slides illustrative of the 
oo of a total solar eclipse, shown by Mr. 

. Shackleton, and the stereoscopic viewr pre- 
pared by Mr. T. E. Heath, of the sun and stars 
of estimated parallax, marking some stars 300 light- 
Songs distant from our earth, were noticed on the 

t occasion. The Astronomer Royal showed draw- 
ings, made by Mr. W. H. Wesley, from com- 





bined photographs of the solar corona in 1898, 
1900, and 1901. In 1901, it would appear, a 
change took place on the west side in the 
interval of 37 minutes between two photographs, 
taken at different stations. Sir Norman Lockyer 
displayed photographs and diagrams to clucidate 
his views on the astronomical significance of British 
stone circles at Stonehenge, in Devonshire, and 
elsewhere. In other curves Sir Norman and Dr. 
W. J. S. Lockyer illustrated the close relationship 
between the rainfall and the level of the Thames 
at Oxford, and the inverted barometer curves for 
the years 1860 to 1900. The first and third of these 
curves are parallel in their jagged courses; and if a 
lag of five months is allowed for the river-level, the 
Thames flow-curve falls in step with the two others. 
Attention was also drawn to the close association 
between the pressure see-saws in tho British Isles, 
India, and South America. Some recent photo- 

aphs of the sun, disc and limb, taken in K 

ight at the Solar Physics Observatory with the 

spectroheliograph, one on the morning of the 
soirée, were also on view. When vapour clouds 
are near the limb, the spherical shape of the 
sun comes out well. In other photographs the 
reversal of the K and H lines in the portion where 
a sun-spot was crossing could be distinctly seen. 
Among the apparatus which will be taken to 
Philipeville, in Algeria, for observing the eclipse of 
August 29, is a little camera made by Dr. Lockyer, 
and consisting of a Thorp grating, a lens, and a 
box for fixing plates of different sensitiveness for 
the direct image and the first and second order 
spectra. 

The Féry radiation pyrometer of the Cambridge 
Scientific Instrument Company was recently men- 
tioned in our columns. By means of a concave 
mirror the image of a hot body, or of the inspection- 
hole in a furnace wall, is focussed upon a thermo- 
couple connected to a direct-reading galvanometer. 
The instrument was shown at work, being sighted 
upon a piece of iron, heated in an electric resistance 
furnace of the Heraeus type, with a platinum foil 
resistance. It will be remembered that the eye is 
not strained, as the apparatus may be set up at any 
distance from the source of heat ; a sector diaphragm 
is used to reduce the radiation intensity. 

Dr. W. J. Russell showed a series of photographs 
of various British and foreign woods, taken in the 
dark, by keeping the wood in contact with the rapid 
photographic plate for hours (from 1 to 18) at a 
temperature of 55 deg. Cent. The pictures are 
developed in the ordinary way, and differ often 
very peculiarly from the ordinary photographs of 
the same woods. These contrasts are most strikin 
in resinous eek, starch woods give no dar 
photographs, but there are some peculiar anomalies. 
One set of eight photographs was produced by 
exposing the wood for four hours to the sunlight, 
and then taking dark photographs, at once and 
after intervals of 1, 2, 4, 8, and 16 days. The 
shades became less and less dark as time went on, 
and there was hardly any difference between the 
last two dark photographs. Dr. Russell has 
recently resumed these investigations, and ascribes 
the effects, as before, to hydrogen peroxide. 

Mr.C. Bakerexhibited the Ettles-Curties ophthal- 
mometer, which we described in our issue of June 16, 
on page 768. Professor W. F. Barrett showed his 
entoptoscope, a new form of ophthalmoscope, 
designed for the self-examination of the eye by 
means of pinhole-vision. The pinhole is made in 
a sheet of metal. When it is illuminated, sharp 
shadows of any opaque or semi-opaque object in 
the path of the rays within the eye-ball are thrown 
on the retina, and the growth of a cataract can 
thus be traced. By arranging two pinholes, close 
to one another, in a revolving diaphragm the 
magnitude and@ distance of the object from the 
retina can be estimated. 

Sir W. H. Preece exhibited a new form of sun- 
dial, designed by Professor Albert Crehore, from 
which standard time can be read. The ordinary 
triangular gnomon was replaced by a wire stretched 
parallel to the axis of the earth, and having 
threaded on it a small bead. The wire was also on 
the axis of a brass cylinder, on the interior of which 
was cast the shadow of the bead. Every day the 
shadow travels circumferentially round the cylin- 
drical surface at a height depending on the season 
of the year. At every hour the shadow cuts one 
side of one of a series of closed loops, each of 
which represents an elongated figure of 8, and the 
time elapsing between the shadow cutting two con- 
secutive curves is always exactly one hour. By 








844 


ENGINEERING. 


[JUNE 30, 1905. 








transferring the distance of the shadow from any 
curve, to a scale on the instrument, by means of a 
pair of dividers, true mean time may be very closely 
obtained. 

Both the tantalum lamp and the osmium lamp 
were exhibited, the former by Messrs. Siemens 
Brothers, and the latter by the General Electric 
Company. Messrs. Siemens exhibit also included 
some specimens of pure metallic tantalum in the 
form of sheet and wire. The metal has much the 
appearance of platinum, and, like the latter, is ex- 
tremely heavy. When hammered it becomes in- 
tensely hard, scratching glass like a diamond, and 
being only capable of being drilled with diamond 
drills, and then with difficulty. The tantalum lamps 
were working at 110 volts, and the osmium lamps 
at 70 volts. Like all lamps with metallic filaments, 
the resistance is low, and the filament has conse- 
quently to be thin and long, even for the compara- 
tively low voltages for which the lamps are built. 
The current consumption of both lamps was claimed 
as 1.5 watts per candle-power, and this claim in 
each case was supported by small ammeters in 
circuit. Long and effective service was also claimed 
for both kinds of lamp. The tantalum lamp was 
described in our issue of January 27, page 125 and 
the osmium lamp on March 17, page 353, so that 
no further description is necessary. 








THE ROYAL AGRICULTURAL 
SOCIETY’S SHOW. 

Tue third of the Royal Agricultural Society’s 
Shows, since the permanent ground was acquired 
at Park Royal, was opened on Tuesday last and 
closes to-day. It is with no small interest, not to 
say anxiety, that the result of this Show is awaited 
by all persons who are well-wishers to the many 
industries connected with the cultivation of the land 
and the rearing of stock. 

We say this because the Society that represents 
these industries is passing through a critical time, 
and after the heavy losses of the last two years 
much depends on its endeavours this year. The 
results of the last nine Shows have been as 
follow :— 














| 

Imple- | Entries Number Profit 

Year.| Place of Meeting. ments of Live of or 

Entered. | Stovk. Visitors. Loss 

| £ 
1896 | Leicester .. 6447 1883 146,277 + 3660 
1897 | Manchester 7340 2688 217,980 + 4074 
1898 | Birmingham 4938 2323 98,277 — 1568 
1899 Maidstone... 4231 1885 68,576 - 6382 
1900 York 4933 1997 87,511 — 3465 
1901 | Cardiff 4070 1575 167,423 + 1998 
1902 | Carlisle : 8916 1911 93,187 — 2898 
1908 | Park Royal 5524 2134 65,0138 — 9681 
1904 ” 4419 1984 52,930 —- 6920 


Special efforts have been made this year to in- 
crease the amount of money to be devoted to prizes 
for agricultural stock, and these efforts have been 
successful, the amount set apart for this purpose 
being 7910/., which is an increase of 20701. over 
that of last year. 

The implements entered for show number 3845, 
of which 54 are new implements competing for 
the Society’s silver medals. Among these, dairy 
machinery is well represented, there being 12 
entries in this class. 

Under the organisation of the three departments 
of agricultural education, meteorology, and forestry, 
a special feature of the Show this year is an exhi- 
bition to illustrate the development of practical 
and scientific agriculture. These exhibits are ex- 
plained to visitors by experts in charge, and are 
well worth a visit. The Royal Meteorological 
Society has also organised an exhibition of meteoro- 
logical instruments, which comprises rain-gauges, 
sunshine-recorders, barometers, photographs illus- 
trating meteorological phenomena, and diagrams 
illustrating the influence o* the weather on crops, 
&c. There is also a typical open-air climatological 
station in working order. In the forestry depart- 
ment imens of British timber are shown toge- 
ther with methods of preservation. The attacks 
made by animals, insects, and fungi on timber may 
also be studied. 

Visitors to the machinery department of the 
Show—at least, those who have made a practice 
of attending with any degree of regularity—are 
naturally on the look-out for novelties, or, at any 
rate, for some marked advance on what they have 
seen in previous years ; but on the present occasion 
novelties are conspicuous by their absence. There 





are, of course, improvements to be seen in many 
directions, but anything that may be called ‘‘ dis- 
tinctly new ” is hardly to be found, and many of the 
so-called ‘‘ new implements” are really improved 
types of what have been shown before. For all 
that, engineers who have filled the stands with 
their handiwork have no reason to be ashamed 
of the result. The Show in this direction is 
excellent—in fact, one of the best we have seen. 
This seems to be generally acknowledged, and 
nothing could have been more auspicious than 
the weather on the opening day. We, however, 
heard it remarked more than once that the 
attendance at the stands was not all that could 
have been wished, nor even, perhaps, what was ex- 
pected. The opening day is not, however, the best 
usually for exhibitors in the machinery depart- 
ment, the class of visitors then being attracted, 
perhaps, more by the show of live stock than by 
the whirl and noise of machinery. Exhibitors of 
engines and farm implements expect more from the 
subsequent days than from the first. The attend- 
ance, however, during Tuesday and Wednesday 
did not promise well for the success of the Show. 
On the opening day the number of people who 
paid for admission at the gates was 2769, being 
758 more than last year on the first day, and 
against 2685 in 1903. On Wednesday the attend- 
ance was 7684, compared with 9378 on the second 
day last year. 

If, however, the absence of novelties is notice- 
able, so also is the dearth of steam-engines. When 
we say this we do not include portable engines, 
traction engines, and so forth ; for of these there is 
a display well worth seeing. Small vertical and 
horizontal steam-engines, however, have almost 
disappeared, and their place has been taken by 
other motors, such as gas and oil engines. These 
latter are much in evidence, and are to be seen on 
all sides. They will be referred to in their proper 
place. The arrangement of the machinery is very 
much what it was last year in the south-east corner 
of the Show ground. 

The machinery in motion, as usual, is placed in a 
line along the boundary of the ground at the south- 
east side, and it is here that we meet with, in many 
cases, familiar appliances apparently unchanged, 
while in others they are modified and improved. 


STeEAM-ENGINEs. 


In this branch all the leading makers, whose 
productions we are accustomed to see, are well re- 
presented ; and although we failed to see anything 
particularly new about any of the exhibits, the 
standard of excellence and general design is well 
maintained. 

Messrs. Marshall, Sons, and Co., of Gains- 
borough, have, as usual, a very fine lot of engines on 
view. Among these is one of their horizontal fixed 
‘*L” class engines, with cylinders 10 in. in diameter, 
suitable for a working pressure of 140lb. per 
square inch. The engine is fitted with Marshall’s 
patent trip-gear, which has proved very satisfactory 
inactual work. There are also two traction engines 
at this stand—one of them a 6-horse-power single 
cylinder, and the other a 7-horse-power single 
cylinder, each of them to work at a pressure of 
160 lb. per square inch. They are each fitted with 
a water-lifter, winding-drum, and rope, with inside 
driving gear for two travelling speeds, and have 
differential motions, all the parts of which are fitted 
with crucible cast steel. ‘There are also two portable 
engines of the firm’s usual type—an independent 
——— horizontal and a fixed vertical engine. 

essrs. John Fowler and Co., Limited, Leeds, 
exhibit one of their ploughing engines, which well 
maintains the firm’s reputation for this class of 
work. It is compound, and is fitted with two 
speeds, and has steel gearing throughout as well as 
a steel winding-drum and rope. A very fine com- 
pound road locomotive mounted on patent spring 
gear and fitted with three speeds is shown. It has 
been specially constructed for continuous heavy 
road haulage. There is also an 8-ton steam trac- 
tion wagon mounted on springs and fitted with 
three speeds, as well as a compound agricultural 
traction engine, and a single-cylinder traction 
engine, the latter fitted with two speeds and diffe- 
rential gear. This latter engine is suitable for haul- 
ing, thrashing, pumping, and general farm work. 

Sa Aveling and Porter, Limited, Rochester, 
Kent, are, as usual, well represented both in work- 
manship and design. One of the exhibits is a 
special compound road locomotive, mounted on 
Aveling’s patent springs. It has an arrangement 





of gear between the brackets by which the width 
of the engine is reduced. The driving-wheels are 
7 ft. in diameter, and there are three speeds. A 
winding-drum and rope, water-elevater, injector, 
and awning are included. There are also at this 
stand a 6-horse-power nominal compound traction 
engine, carried on Aveling’s spring, and equipped 
in a similar manner to the one previously described; 
a compound steam-motor traction engine, which has 
been designed to come within the Motor-Car A ct, 
and an 8-horse- power nominal traction engine, 
not compound, which has the whole of the shaft- 
ing carried on one plate (a feature which, by the 
way, is common to all engines of this class made 
by the firm), and a patent arrangement of gears 
between brackets. 

The stand of Messrs. Clayton and Shuttleworth 
is, as usual, worth a visit. This year there is a 
steam motor of new type on view, which has been 
designed to work under the Light Locomotives Act, 
for hauling general produce. It is mounted on 
springs with compensating gear, has a rim brake to 
the driving wheels, and is also fitted with winding- 
drum and wire rope, water-lifter, and hose-pipe. 

Among the other exhibits at the stand are a 7- 
horse-power nominal single-cylinder traction engine 
of new design, with two speeds, compensating 
motion winding-drum, &c., and an 8-horse-power 
portable steam-engine, which has a large fire-box 
suitable for burning wood or coal. 

At the stand of Messrs. Ransomes, Sims, and 
Jefferies, Limited, Orwell Works, Ipswich, may be 
seen six steam-engines of different types, includ- 
ing two traction engines, a portable engine, a 
single-cylinder road locomotive, a horizontal sta- 
tionary engine, and a vertical high-speed engine. 
The horizontal stationary engine is one of the firm’s 
‘*long-stroke” type, of 10 horse-power nominal, 
and is fitted with patent automatic governor ex- 
pansion gear. All the engines at this stand are of 
the firm’s usual types, and require no special 
reference. 

Messrs. Charles Burrell and Sons, Limited, of 
Thetford, Norfolk, show four very fine traction 
engines, a road locomotive, a road-roller, and a 
portable engine. One of the traction engines is com- 
pound, and is fitted with steel gearing and the 
usual appliances. The other traction engines are 
of the simple type, and are fitted with two-speed 
gears in the road motion. The road locomotive is 
of 8 horse-power, and has a double crank and com- 
pound cylinders, and is fitted with all steel gear- 
ing. The road-roller is fitted with Hosack’s patent 
scarifier, and weighs, when empty, 134 tons. 

A 5-horse-power compound road locomotive is 
shown by Messrs. Wallis and Stevens, Limited, 
Basingstoke, Hants, together with a Wallis patent 
compound steam - motor vehicle, the engine of 
which is enclosed in an oil-bath. It is mounted on 
springs, and has differential gear, and two speeds. 
Among the other exhibits at this stand are an 
8-horse-power traction engine mounted on adjust- 
able springs to the hind axle, and fitted with winding- 
drum and 50 yards of steel-wire rope. 

Messrs. J. and H. McLaren, Midland Engine 
Works, Leeds, have an agricultural locomotive 
of 6 horse-power and one of 8 horse-power, the 
former having a single cylinder and the latter 
compound cylinders, but in other respects being 
similar in design. The principal feature of the 
exhibit at this stand is, however, not mentioned 
in the official catalogue, being a compound double- 
speed ploughing engine, shown in substitution 
for an agricultural locomotive which it was origi- 
nally intended to exhibit. This engirie has 
cylinders 8} in. and 12} in. in diameter, with a 
12-in. stroke. There is a neatly arranged double 
speed to the winding-drum, and there are also two 
speeds to the propelling gear. All spur-wheels are 
of steel. The crank-shaft has a central bearing in 
addition to the two side bearings, and is thus very 
rigidly supported. None of the: bolts used in fixing 
the gear pass into the steam.or water spaces of the 
boiler, but only through steel plates riveted into 
position. Several steam-engines are shown by 
Messrs E. R. and F. Turner, Limited, of Ipswich, 
Suffolk ; but though they are fully up to this firms 
standard of design and workmanship, they do not 
require any special comment. 3 

essrs. William Allchin, Limited, Globe Works, 
Nottingham, have on view a steam motor-wago) 
for agricultural and general purposes, which as 
not been exhibited before. [t is to carry 4 wns 
and trail 2 tons ata + ye of 6 miles per hour 00 
the level. It has steel gearing and two driving 
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chains. This firm have also on view a 7-horse- 
power traction-engine. ' ne 

A good type of steam-wagon is exhibited by 
Messrs. Fodens, Limited, Elworth Works, Sand- 
bach, Cheshire. This machine is capable of taking 
a load of 7 tons up gradients of lin 7. Itis driven 
by a double-crank compound engine, which is sup- 
plied with steam by a horizontal boiler. The 
latest type of these wagons has several improve- 
ments on those previously exhibited at the Royal 
Shows; but as we hope to illustrate the wagon 
at a future date, we will not describe it further 
here. Messrs. Fodens, Limited, have also a 6- 
horse-power traction engine on view. It is of the 
compound type, and is mounted on springs, and is 
fitted with Messrs. Fodens’ patent high-pressure 
gear. 
~ As usual, Messrs. Ruston, Proctor, and Co., 
Limited, of the Sheaf Iron Works, Lincoln, have a 
large and varied display of engines and machinery 
of the highest class. The most striking feature 
of their exhibit is a relatively large compound 
tandem engine, fitted with drop-valves, and in- 
tended to work with steam at a pressure of 160 Ib. 
per square inch, and at a superheat of 200 deg. 
Fahr. The engine has cylinders 11} in. and 17} in. 
in diameter, with a 26-in. stroke. The drop-valves 
are positively driven without the use of trip-gears 
or dashpots. A side shaft is used, on which are 
mounted four eccentrics, each of which operates one 
admission and one exhaust valve. The latter is 
driven direct from the eccentric-strap, but the 
lifting-rod to the admission-valves is coupled to the 
centre of an eccentric-rod, of which the end most 
distant from the eccentric is coupled to a sliding- 
block. The guides in which this block slides can 
be rotated by the governor in the case of the high- 
pressure valves, or by hand in the case of the low- 
pressure valves. The cut-off is varied by altering 
the inclination of the slot. The manufacturers 
state that the regulation is very accurate, making 
the engine well suited for dynamo-driving. Metallic 
packings are used for the piston-rods, and all steam 
joints are ‘‘ metal to metal,” without the use of 
jointing material. 

The principal feature at the stand of Messrs. 
William Foster and Co., Limited, of the Wellington 
Foundry, Lincoln, was a compound steam tractor 
designed to run under the Light Locomotives 
Act. The tare weight of the machine is 4 tons, 
so that it is a full half-ton under the standard 
fixed by the Local Government Board, and can 
be worked in any part of the country on 
payment of but a one guinea fee, whereas 
heavy traction engines are much more heavily 
taxed. A special feature of the machine is the 
large amount of water carried—viz., 240 gallons. 
This is accommodated in two side tanks and a rear 
tank. The side tanks are fixed high on the boiler 
body, and are connected below the shell by a pipe, 
so that the level in each tank is the same. Baffles 
fitted inside the tanks prevent surging of the water. 
The boiler supply is drawn always from the rear 
tank, which is kept full by water supplied from the 
side tanks, which are at a higher level. The bunker 
capacity is unusually large, and in average country 
the tractor can make a 25-mile journey without re- 
plenishing either fuel or water. It will take a load 
of 8 tons on the level and 6} tons up a grade of 1 
in 9. The boiler is designed fora working pressure 
of 210 lb. per square inch, and the engine is fitted 
with a two-speed gear. Similar tractors are now at 
work conveying produce from the country to Covent 
Garden Market. The total working cost, including 
driver’s wages and fuel, is said to be only 21. 10s. 
per -_ whereas equivalent horse traction would 
cost 71. 

Mann’s Patent Steam Cart and Wagon Com- 
pany, Limited, of Hunslet, in addition to a 5-ton 
steam lurry and a steam tipping-cart, show a new 
wheel for winter use. This has a polygonal steel 
centre on which are bolted blocks of beech-wood, 
arranged with the end grain to take the wear. The 
wheels are stated to work well in snow and frost ; 
and, with the addition of a sand-box, enable the 
motor to climb hills in any weather. 


Om-EncGInes anp Gas-ENGINES. 

The Fairbanks Company, 78-80, City - road, 
London, E.C., exhibit several of their oil-engines 
in motion, as well as weighing-machines and trucks, 
all of which were manufactured at the company’s 
works in New York. One of the oil-engines 
1s of the portable type, being mounted on a 
truck. The vertical type of oil - engine made 





by this firm occupies only a small amount of 
floor-space, which in many situations is a great 
advantage. The base of the engine is so formed 
that it can be used for the storage of a sufficient 
amount of fuel to last for a 10 hours’ run, but, if 
referred, the fuel can be stored in a separate tank. 
lectric ignition is fitted, and the parts are so 
made that the gradual wear of the electrode points 
does not affect the time of ignition. They can be 
removed and replaced in a few minutes. Where 
desired, tube ignition can be used. A very handy 
form of pumping-engine is also made by this firm, 
pre suitable for small installations at country 
ouses and farms. The engine is of the vertical 
type, of 1}-horse-power, geared 8 to 1, and the 
pump is constructed with brass-lined cylinder, 
ronze plunger, rod and valve seats, and all the 
gears are machine-cut. Larger pumps for deep 
wells, &c., are also manufactured by this firm. . 

Several very handy forms of oil-engines, both 
portable and stationary, are also exhibited by 
Messrs. James B. Petter and Sons, Limited, 
Nautilus Works, Yeovil. These engines bura 

raffin-oil, and require no lamp after starting. 

his latter qualification, together with the fact that 
they burn ordinary paraffin and not light oil, makes 
them very suitable for farm work. 

At the stand of Messrs. Thomas Glover and Co., 
Limited, 49, Queen Victoria-street, E.C., is exhibited 
an oil-engine, which is entered as a new implement. 
It is of the horizontal form, and has an impulse at 
every revolution. In the latest pattern the exhaust 
valve has been done away with, and there is a new 
method of governing and feeding by means of an 
inertia governor and a stop which prevents the valve 
from opening. The oil feed is by gravity, kept at a 
constant level by means of a pump. Another feature 
of the engine is the ignition tube, which can be 
lengthened or shortened at will while the engine 
is running, and the time of ignition regulated. 
The engine has no side shaft, skew-gear, cams, or 
other parts likely to get out of order, and there is 
no gearing of any kind, except that connected with 
the governor. All the working parts allow of 
being taken up for wear. As we intend, however, 
to describe this engine more fully at a future date, 
we will not refer to it further here. 

Messrs. Crossley Brothers, Limited, of Open- 
shaw, have this year a very fine exhibit of both oil 
and gas-engines. Of the latter, two are being run 
on gas supplied by a small suction-producer, burn- 
ing anthracite, and rated at 24 brake horse-power. 
This producer weighs but 45 cwt. The steam re- 
quired is obtained from a shallow pan mounted 
above the producer, and open through a valve to 
the air. Air is drawn in through this valve at 
every suction stroke of the engine, and carries 
with it steam into the ash-pit, where it mixes with 
a supplemental supply drawn through the branch 
to the fan used in starting up the producer. The 
gas leaves the apparatus at the top and passes 
through two coke-scrubbers before reaching the 
engine. The plant with hopper fully charged will 
‘*stand by” over the week-end, from Saturday to 
Monday, without attention, and can be started up at 
once on the engine resuming work. The largest gas- 
engine shown is rated at 42 brake horse-power, but 
the makers now list engines up to 560 brake horse- 
power with producer-gas, and also make to special 
order engines of the largest size. The 42-brake- 
horse-power engine is fitted with magneto-ignition, 
and at full load a small quantity of water is drawn 
into the cylinder with the charge. This addition re- 
duces the maximum explosion pressure, and prevents 
pre -ignitions, which might otherwise occur with 
the high compression used. The largest oil-engine 
exhibited was rated at 32 brake horse-power. All 
those on view were designed to run with refined 
oils, and a lamp was used to maintain the tempera- 
ture of the vaporiser and ignition tubes. The firm 
are, however, we understand, also introducing a 
lampless engine, in which a water-spray is added to 
the working charge. This engine, it is stated, will 
run on almost any oil, whether crude or refined. 

A two-cycle petrol-engine, of American manu- 
facture, is on view at the stand of Messrs. T. G. 
Slipper and Co., Brundall, Norwich. Both fixed 
and portable patterns are exhibited. The engine 
has a piston instead of a trunk, the front part of 
the cylinder being closed in to form an air-pump. 
This portion of the cylinder communicates through 
a port with a pressure-chamber formed in the 
engine bed. A second port puts this chamber in 
communication with the working side of the piston 
at the end of each forward stroke. 


pressed air rushing from the chamber expels the 
products of combustion through a port at the top 
of the cylinder, a baffle being arranged in the 
piston to prevent the mixing of the incoming 
charge with the exhaust gases. The only valve in 
the engine is the throttle-valve on the air inlet. 
No carburettor is used, but an ordinary sprayer is 
fixed in the air inlet, and communicates direct with 
the petrol tank. The ignition is electrical, the spark 
being automatically advanced as the engine gathers 
speed, and automatically retarded again at stopping. 
All risk of back-fires at starting is in this way 
avoided. 

Messrs. Ruston, Proctor, and Co., Limited, 
Lincoln, as usual, exhibit a large number of the 
Ruston oil- engines, both in the fixed and the 
portable patterns. This engine is now well known, 
and as shown this year embodies no specially 
new features. A word should, however, ceaah 
for the very simple little device employed to 
hold the exhaust-port open in starting up. The 

in for the cam roller on the end of the exhaust 
ever is prolonged into a screw extension, on which 
runs a knurled wheel, which can be screwed into 
a position opposite to and in contact with another 
knurled disc on the cam-shaft. When these are in 
gear with each other, the exhaust-valve cannot close. 
As the engine is turned round, however, one wheel 
drives the other ; the knurled disc on the exhaust- 
lever is gradually screwed clear of that on the side 
shaft, allowing the exhaust-valve to close. The 
momentum by that time acquired is sufficient to 
compress and fire the charge. 

Messrs. H. P. Saunderson and Co., Limited, of 
the Elston Iron Works, Bedford, show a universal 
petrol agricultural motor which was entered as a 
new implement. This is a motor of 25 brake 
horse-power, mounted complete on two wheels. 
The tail can be connected up to a lorry body, also 
mounted on two wheels, and thus arranged the 
combination forms a heavy motor-car, capable of 
taking on its platform a load of 5 tons. The front 
wheels being driving as well as steering wheels, the 
liability to side-slip is reduced. The connection of 
the motor to the trolley can be made in five or ten 
minutes. The motor can also be attached to a 
mower, and the weight being partially carried by 
the mower wheels, the latter have a specially good 
grip of the ground. The combination forms a 
single unit, and can be manceuvred as such, which 
is not the case when the motor is self-contained, 
and the mower is trailed behind it. 

Forming one unit, as stated, the combination 
can be backed, which greatly increases the facility 
with which small and irregular fields can be cut. 
If desired, a second mower can be attached to 
the combination and trailed ; but in that case the 
corners of a field must be cut by hand ; and, in 
view of the facility with which the single mowers 
can be manceuvred, it is claimed that the extra cost 
of the hand-work will often more than counter- 
balance the saving in taking a 12-ft. cut at one 
operation. All other agricultmral machines can be 
combined with the motor in a similar way, and it 
can also be used for driving thrashing or chaff- 
cutting machines, and for road traction. A pair 
of back wheels are provided which can be readily 
attached or detached, and with these in place the 
machine becomes an ordinary petrol tractor. Three 
speeds are fitted, which are respectively 24, 34, and 
7 miles per hour. 

The Ivel Agricultural Motors, Limited, of 465, 
Great Marlborough-street, W., show a couple of 
their motors, one of which is enterad as a new 
implement. The special feature of this is a new 
carburettor which works equally well with petrol 
or paraffin. Asshown, the machine has two tanks 
—one for petrol and the other for paraffin ; and at 
starting the engine is run for 5 minutes or so with 
petrol. A by-pass directsa portion of the exhaust 
through a heater on the paraffin supply-pipe, and 
at the end of 5 minutes the petrol can be turned 
off, and the paraffin turned on into the carburettor, 
when the engine will continue to run on paraffin. 
It is also possible to start up the engine using 
— alone, a small blow-lamp being used to 
eat up the paraffin supply at starting. The 
motor develops 18 horse-power, and weighs com- 
plete but 28 cwt. It is fitted with two speeds, and 
can do any hauling required about a farm, as well 
as drive any machinery as may be required. It 





was shown as equipped to haul two 6-ft. mowers 
arranged en échelon, and can equally well haul two 
binders. At the same stand was shown a plough 


The com- | specially built by Messrs. Howard, of Bedford, for 
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use with this tractor. The special feature of this 
plough is that it can at will be used as either a two 
or a three-furrow plough. The change is made by 
simply altering the point of attachment of the 
draw-link. When this is in its normal position, 
the plough trails centrally and three furrows are 
ploughed. When shifted, the plough trails to one 
side, so that one share runs idle in ground already 
ploughed. This feature is said to have special 
advantages in hilly districts, two furrows being 
ploughed on the up-hill trip and three on the 
return journey. 

A motor roller specially designed for estate pur- 
one is exhibited as a new implement by Messrs. 

arford and Perkins, of the Queen-street Iron 
Works, Peterborough. The front roller is divided, 
and is used to steer the machine, whilst the back 
roller is hollow and water-ballasted ; the weight is 
2} tons empty and 3} tons full. The petrol-engine 
which drives the machine is of 8 horse-power. ‘The 
tank for the cooling water is situated immediately 
above the rear roller, and is at a sufficient height 
above the motor cylinder to make a circulating 
pump unnecessary. Two running speeds are pro- 
vided, and, where desired, a belt-pulley is fitted. 


(To be continucd.) 








NOTES. 


INTERNATIONAL Mininc, MeratturaicaL, MEcuHa- 
NICAL AND GEOLOGICAL ConGcrRess aT LIKGE, 


Tar International Mining, Metallurgical, Mecha- 
nical, and Geological Congress opened at Liége on 
Sunday, the 25th inst., at 10 a.m., by a general 
meeting in the Festivity Hall of the Liége Kxhibi- 
tion, when the President of the Committee of 
Organisation gave a hearty welcome to the visitors. 
The sessions commenced on Monday morning, and 
will continue until to-morrow; they are being 
held in various public buildings, as follows : 
—The Mining Congress, in the Academic Hall of 
the Liége University ; the meetings dealing with 
metallurgy, in the auditorium of the Zoological 
Institute ; the Mechanical Congress, in the audi- 
torium of the Mechanical Institute ; and the Geo- 
logical Congress, in that of the Physical Research 
Institute. In future issues we propose dealing 
with a number of subjects which were reviewed at 
the various meetings. The Committee of Orga- 
nisation have had a heavy task in providing for 
over 1200 visitors ; their offices, 16, Quai de la 
Université, have been besieged by the members who 
had previously sent in their applications for the 
different meetings, and by others who had failed 
to do so. Every visitor or member to whom an 
invitation had been extended having been given a 
file, the applicant was soon placed in possession of 
his tickets, pamphlets, and badge. The system 
has worked admirably, and reflects great credit 
upon Professor Henri Dechamps, the secretary, and 
his staff. 

Financrat Conpition oF CHINA. 


The immediate future of commerce and industry 
in China depends, to a very large extent, on the 
condition of the credit of the country. Although 
that has been improving somewhat of late, the 
present state of affairs makes the future of China 
very uncertain ; so much depends on the terms 
of peace between Japan and Russia. This un- 
certainty has had the effect of restricting the 
investment of foreign capital in the country, 
although it is recognised that China offers a splen- 
did field for Western capital and enterprise. The 
annual volume of statistics for 1904, issued by the 
Imperial Maritime Customs, has, at the present 
time, a special interest, as it shows the effect of 
the war on the external trade of the country. The 
figures for last year show that business, both 
domestic and foreign, is gradually recovering from 
the effects of the Boxer troubles. The total value 
of the net imports amounted to 344,060,000 taels 
(Haiknan), being an increase of 5 per cent. as com- 
pared with 1903, and the exports to 239,487,000 
taels—an expansion of 11 per cent. The direct 
effects of the war were increased by the scarcity and 
dearness of money, thus helping to restrict exports, 
and thereby leading to an aggravation of the on 
balance of trade. Another cause of the slow progress 
was the high cost of textiles, caused by the inflated 
prices of raw materials, and a consequent slacken- 
ing of the imports of such commodities ; while yet 
another was the widely fluctuating state of ex- 
change. The point of greatest interest to the foreign 
creditors is the increase in the over-sea trade, 


which, of course, involves an increase in the mari- 
time customs, which form the security for a con- 
siderable portion of the external debt. The receipts 
from this source amounted, in 1904, to 31,500,000 
taels, an increase of about 34 per cent. as compared 
with the previous year. A substantial increase in 
the value of the tael during last year made the 
actual out-turn about 12 per cent. greater than in 
1903 ; the figures being 4,514,000/., at an average 
exchange of 2s. 9}d. per tael, in 1904, and 4,028,000/., 
at an average exchange of 2s. 7?d., in the previous 
year. The fluctuations in the currency cause great 
inconvenience, and it has been sought to impress 
on the Chinese authorities the pressing and ex- 
treme need to do something to ameliorate a state 


of affairs that is growing more and more intoler- | an 


able ; but instead of improvement, what they have 
done has only made confusion worse confounded. 
The Government cannot be brought to see that what 
is bad for the trade and industry of the country is, 
by a parity of reasoning, also bad for the Imperial 
Exchequer. 








LAUNCHES AND TRIAL TRIPS. 


THE powerful steel screw steam-tug Cornbrook, built 
and engined by Messrs. J. P. Rennoldson and Sons, 
South Shields, after completing her official trials, left 
the Tyne at 6 a.m. on Saturday, the 10th inst., for Man- 
chester, in command of Captain W. H. Thompson, 
arriving at Eastham Lock at 5 a.m. on Tuesday, the 13th 
inst., having made the run in the remarkably quick time 
of 71 hours, the engines never having been stop from 
leaving until arrival. The tug, which is of the following 
dimensions—95 ft. by 22 ft. by 11 ft. 6 in.—is specially 
designed and cquipped for heavy towing in the Man- 
chester Canal. ‘The propelling machinery, eee by 
the builders, consists of a set of triple-compound engines 
of over 700 indicated horse-power, having cylinders 
154 in., 25in., and 41 in. in diameter, with a 27-in. stroke, 
steam being supplied by one steel tubular boiler, fitted 
with Deighton’s furnaces, and having a working pressure 
of 180 lb. per square inch. The Cornboook has been built 
to the order of the Manchester Ship Canal Company, 
and is the third tug supplied by this firm to the company 
within two years. 





On Thursday, the 15th inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, the Ulf, a steel screw steamer, measuring 240 ft. 
between perpendiculars by 364 ft. breadth, extreme, by 
19 ft. depth, and built for Messrs. A. O. Andersen and Co., 
Copenhagen. The vessel is designed to carry 2200 tons 
dead-weight. The main engines will be supplied by the 
North-Eastern Marine Engineering Company, ‘ Limited, 
Sunderland, having cylinders 18 in., 29 in., and 48 in. 
in diameter, with a 33-in. stroke, steam being provided 
by : large boiler working at a pressure of 1801b. per square 
inch, 





The Clyde Shipbuilding and Engineering Company. 
Limited, Port Glasgow, launched on Friday, the 16th 
inst., the third of four steamers they are constructing for 
the Danish-Russian Steamship Company, Limited, of 
Copenhagen. The vessel’s dimensions are:— Length, 295ft. ; 
breadth, 42 ft. ; anddepth, 22 ft. Sheis designed to carry 
about 3700 tons dead-weight on a light draught. The 
engines ate of the triple-expansion type, having cylinders 
22 in., 35 in., and 59 in. in diameter, with a 39-in. stroke. 
Steam will be supplied by two boilers working at 180 lb. 
per square inch. 





On Saturday, the 17th inst., the s.s. Tiberius was 
launched from the yard of the Northumberland Shipbuild- 
ing Company, Limited, Howdon-on-Tyne, having been 
built to the order of Mr. C. Andersen, Hamburg. The 
steamer is 372 ft. long by 48 ft. beam by 30 ft. 10 in. deep. 
The machinery will be supplied by the North-Eastern 
Marine Engineering Company, Limited, and will con- 
sist of engines having cylinders 26 in., 42 in., and 72in. in 
diameter, with a 48-in. stroke, and three large steel 
boilers measuring 14 ft. 44 in. by 11 ft., and designed for 
1801b. working pressure. The steamer will carry about 
7000 tons loaded, and steam at about 10 knots. 


At Queen’s Island, Belfast, on Saturday, the 17th inst., 
Messrs. Harland and Wolff, Limited, launched the steel 
screw steamer Mahronda, the first of four steamers of 
similar dimensions which they are building to the order 
of Messrs. Thomas and John Brocklebank, Limited, for 
their Liverpool-Calcutta service. The new vessel is 470 ft. 
long by 58 ft. beam, and will be of 8000 tons gross 
register, with a dead-weight carrying capacity of over 
11,000 tons. The Mahronda will be provided with every 
facility for the rapid loading and discharging of cargo. 
The engines have been vey ang by Messrs. Harland and 
Wolff, Limited, to enable the vessel when fully loaded to 
maintain a speed of 12 knots at sea on a moderate con- 
sumption of coal. 





The steel screw steamer A pollo was launched by Messrez. 
Furness, Withy, and Co., Limited, Hartlepool, on Satur- 
day, the 17th inst. She has been built to the order of 
Messrs. Harris and Dixon, London. She is over 350 ft. 
in length, with a capacity of about 339,936 cubic feet. 
Triple-expansion engines will be supplied by Messrs. 
Richardsons, Westgarth, and Co., Limited, Hartlepool, 





the cylinders measuring 24 in., 39 in., and 66 in. in dia- 





meter, with a 45-in. stroke. There will be two boilers, 
16 ft. in diameter by 10 ft. 9 in. long, designed for 180 }}), 
working pressure. 


On Saturday, the 17th inst., there was launched from 
the Wallsend shipyard of Messrs. Swan, Hunter, and 
Wigham-Richardson, Limited, a steel screw steamer, the 
Santa Cruz, which has been built to the order of the Ham. 
burg-Sudamerikanische Dampfschiffahrts - Gesellschaft, 
The vessel is of the following leading dimensions :— 
Length over all, 405 ft.; beam, 50 ft. 3 in.; depth, moulded, 
31 ft.; ard she has been sj ezia ly designed for the owners’ 
trade to South America. The engines are being sup. 
plied by the Wallsend Slipway and Engineering Com- 
pany, Limited, and consist of a set of triple-expansion 
engines, having cylinders 254 in., 43 in., and 74 in. in dia- 
meter, with a 48 in. stroke, steam being supplied by three 
large single-ended boilers working at 200 Ib. pressure, 
fitted with Howden’s system of forced draught. 





There was launched, on Saturday, the 17th inst., from 
the Troon yard of the Ailsa Shipbuilding Company, 
Limited, the Kilcoan, a steel screw steamer built to the 
order of Messrs. Howden Brothers, of Larne. The vessel 
is of the following dimensions :—Length between per- 
pendiculars, 163 ft.; breadth, moulded, 25 ft.; depth, 
moulded, 12 ft. 6 in.; she is designed to carry 500 tons 
dead-weight. The vessel is to be fitted by Messrs. Muir 
and Houston, Limited, Kinning Park, with compound 
engines, having cylinders 20 in. and 42 in. in diameter, with 
a stroke of 30 in., which will develop about 750 horse. 
power. 

The s.s. Rheinfels, a steel screw steamer which is being 
constructed by Messrs. Swan, Hunter, and Wigham- 
Richardson, Limited, for the Deutsche Dampfschiffahrts- 
Gesellschaft **‘ Hansa,” of Bremen, was launched from 
the Neptune Shipyard on Monday, the 19th inst. The 
steamer is over 420 ft. in length by 55} ft. beam, and she 
will carry over 8000 tons dead-weight of cargo. She is 
to be fitted with quadruple-expansion engines balanced 
on the Yaneelidiids Pecste system. 


Messrs. William Denny and Brothers, Dumbarton, 
launched on Monday, the 19th inst., the turbine steamer 
Maheno, which they have built for the Union Company, 
of New Zealand, for whom they built the Loongana last 
year. The Maheno is intended for the inter-colonial 
trade, as well as for the longer run from New Zealand to 
Vancouver. Her dimensions are:—Length, 400 ft.; 
breadth, 50 ft.; and depth, 33 ft. 6in. The vessel will be 
propelled by three sets of turbines, which will be made 
and fitted on board by Messrs. Denny and Co. 


On Monday, the 19th inst., Messrs. Alex. Stephen 
and Son, Limited, launched at Linthouse the Mendi, 
a steamer built to the order of Messrs. Elder, Dempster, 
and Co., for service in the trade between Liverpool and 
the West Coast of Africa. The vessel measures 383 ft. 
by 46 ft. 3in. by 26 ft., with engines having cylinders 
98 in., 46 in., and 77 in. in diameter, with a 51-in. stroke. 
Specially large and well ventilated state-rooms are pro- 
vided for about 100 first-class and 70 second class pas- 
sengers. 





The trial trip of the s.s. T. M. Werner, built by the 
Elsinore Iron-Shipbuilding and Engineering Company, 
Elsinore, Denmark, to the order of the Steam Naviga- 
tion Company “ Vendila,” of Copenhagen, took place 
in the Sound on Wednesday, the 21st inst., and was con- 
sidered very satisfactory. The vessel is built of steel, 
and measures 247 ft. 6 in. by 37 ft. 4 in. by 17 ft. 2] in. 
depth of hold. The engines are of the triple-expansion 
type, indicating 800 horse-power. During the trial trip 
an average speed of 10.67 knots was attained with a very 
low consumption of coal. 





The new powerful sand-pump dredger Cestus, recently 
launched by Messrs. William cee and Co., Limited, 
Renfrew, and built to the order of the Natal Government, 
has just completed her official steaming and dredging 
trials on the Clyde. The sand-pumping machinery was 
subjected to very exhaustive trials at Brodick Bay, when 
the vessel’s hopper, which has a capacity to contain 3000 
tons, was loaded with sand well withie the contract time. 
A mean speed of 10.3 knots was easily obtained. 








Tue New Testinc-StaTion oF THE British FiRe- 
PREVENTION CoMMITTEE.—On page 826 we give a plan 
and description of this station which was opened infor- 
mally on the 28th inst. by Sir William Preece, K.C.B., 
F.R.S., who, as senior enerel the Committee’s Council, 
started the first test, whilst wishing the Committee’s work 
success in a few appropriate words, emphasising the neces- 
sity of such wolk being carried out in the most reliable 
manner. A vote of thanks to Sir William Preece was 
proposed and carried by acclamation. The tests undertaken 
were as follow :—1. T'wo pairs of wired-glass skylights 
in wood and steel frames respectively, the glass being 
by Messrs. Pilkington Brothers, of St. Helens, tte test 
being for classification in the temporary protective class, 
and of 45 minutes’ duration. 2. Two wood doors (one 
1? in. thick, one pannelled) of special construction, made 
in Canada by the Gilmour Door Company, for classifica- 
tion in the temporary protective class. 3. A floor, measur- 
ing 22 ft. by 10 ft., of porous terra-cotta in three bays, for 
classification in the fully protective class, on a <-hour 
test and under a load of 24 cwt. per foot. The re sults, 
which will be reported on by the committee in the ordi- 
nary course, were surprising in the resistance offered hy 
the various things tested to continuous great heat. 
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SHEARING STRESSES IN WALLS SUB- 
JECTED TO HORIZONTAL THRUST. 
To tHE EprtTor or ENGINEERING. 

Sin,—Fig. 1 represents a portion of a veriical cross- 
section of a wall subjected to a horizontal thrust H. At 
a horizontal section A B below H the normal stress is 
commonly assumed to vary uniformly, as shown by Fig. 2. 
If another horizontal section A’ Bb’ below A B be con- 
sidered, there will be a change of stress due to the change 
of moment of H and the weight of the part A A’ B’ B. 
The weight of A A’ B’ B produces a uniform increase of 
stress, and the increase of the moment of H will produce 
increase of stresses, as shown in Fig. 3, the tension being 
cweag equal to the compression. Take any vertical 
plane C C’ through A A’B’B. The shearing force on 
CC’ is equal to the difference of the stresses on C B and 
C’ B’ less the weight of the portion CC’ B’B. It is 
therefore equal to the increase of pressure on C’ B’ due 
to the increase of moment H x CC’. This change of 
stress being represented by two equal triangles, as shown 
in Fig. 3, the shearing force or stress will be represented 
by a parabola with its apex over the centre of A’B’. 
At any point the horizontal shearing stress is the same 
as the vertical shearing stress, and, therefore, the parabola 
shown in Fig. 4 will represent the tangential stress on 
the plane AB on the hypothesis that the normal 
stress varies uniformly as represented by Fig. 2. On 
the same hypothesis the frictional resistance possible 
at every point will be represented by the trapezium 
ADEB. But when the wall is just upon the 
point of failing 4 sliding, the tangential stress at 
every point must equal to the maximum possible 
resistance at the point—that is, the two diagrams, tan- 
gential stress and maximum possible resistance, must 
coincide, and therefore the hypothesis of uniformly vary- 
ing normal stress cannot hold when the wall is about to 
fail by sliding. The parabola cannot fall outside the 
trapezium. ‘The wall cannot slide on any horizontal 
section without producing the maximum possible fric- 
tional resistance. 

When, on the ordinary hypothesis, the parabola would 
begin to fall outside the trapezium, then the normal 
pressures must begin to alter their manner of distribution 
on AB, and this change of distribution will continue 
until the wall is on the point of failing, when the two 
diagrams will coincide. This is on the assumption that 
failure does not take place in any other way than by 
sliding hor:zontally. 

If the parobola falls within the trapezium, the wall may 

be considered stable at that section. In order to find the 
conditions which give this stability, assume the tangential 
resistance at any point to be the frictional resistance at 
that point plus the tangential adhesive resistance of the 
cementing material. 
_ The first condition is that the maximum average shear- 
ing resistance possible on the plane A B shall be greater 
than one-and-a-half times the average shearing stress. If 
this condition is fulfilled, then it remains to find how 
far the centre of pressure may vary from the centre of the 
wall—that is, to find the position of the centre of pres- 
sure when the line D E touches the parabola (Fig. 4). 


Let 
Px = pressure at distance x from A. 
& = coefficient of friction for masonry. 

a = tangential adhesive resistance of the cement- 

ing material. 

8, = tangential resistance possible at distance x 
from A, 

= thickness of wall. 


~ 


Then 
& =at . 
And if ‘ cia 
W = weight of wall above AB; 
Pp, = pressure at A ; 
fp. = pressure at B; 
then 
se =a + Mp + M(p2— pi) =; 
J, 
and 
PetA,—w, 
» id 
“ 2W 
"eae -—2—; 
therefore 


9 
&& =~a+t hp +? —2)*. 


And if x. = the distance of the centre of pressure on 
A B from A 


a= 2 (at 26s) 
3 \ pit Pa 
(by consideration of the centre of gravity of the trape- 
zium) 
ti =! (2 ba 
3 ( Pi + Pe 3 2W 
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Let dp be the increase of stress at A’ and B’ due to 
the increase of moment, and dh be the vertical distance 
between the planes A B and A’ B’, Then, if unit length 
of wall be considered, ; 
Hdh=%? x 
b 12 


n 


2 
6Hdh 
Be 
Let f« = shearing stress at any point at distance x 
from A 


dp= 


(3-*) 
_adpb_ dpb * 2 


b \2 
4 4 (3) 


Substituting the value of dp given above, 
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Let x, be the horizontal distance from A of the point 
where LD E touches the parabola. Then 


a _ dy, 
wa”? dx") 
2k 
bi ese ; 
1.€., n P x 
b k- 
°.%= em. 
and 
8a =fx. 


x2 
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fit - (k-n)x, +m=0 
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Equating these two expressions for 7,, we get 
4k 
(k-np- “5™=0 


+ n?- (20 *\k= 


b 
(ea Va? - 2(*4™) (6 u W) x. + (64 W) + 6H 


(6H)? + (74 rm - 6nW y -(4uW + 4ab)6H=0 


b L 
(6H —4uW - 4ab) =0 


Whence 22 Re 
= ae 1 ab+uW_H 
=b? _- 
bts / H( 6 4 ) 


The greater value is the one required by hypotkesis. 


{ 1 ab+pWw H\)\ 
»=b + H us 3 
"2 i nW ( 6 4 )j (3) 
If the adhesive resistance of the mortar is not taken 
into account, then 


1 mW H\)\ 

= b H ss : 
mao {ds aw er ra} sa 
As already stated, when the wall is on the point of failing 
by sliding on a horizontal joint, the two diagrams, repre- 
senting respectively the maximum possible tangential 
resistance at every point and the actual tangential stress, 
must coincide. As the maximum possible resistance at 
any point can only safely be assumed to be the pressure 
at that point multiplied by the coefficient of friction, the 
diagram of pressures must be similar to the diagram of 
tangential resistances. To determine the distribution of 
pressure when the wall is on the point of failing by hori- 
zontal sliding requires further investigation ; but it seems 
probable, if not essential, that the distribution will be of 
the kind shown for vertical or battered walls in Figs. 5, 
6, and 7. Two possible forms of distribution are shown 
for the wall of uniform thickness. 

When a specimen of stone is crushed, it is found that it 
fails by shearing along a plane making an —_ of 30 deg. 
with the line of direction of pressure. is shows a 
shearing strength in the stone equal to 0.4 of the crushin 
stress. Therefore, taking into consideration the vertica 
joints of the masonry whivh will give no resistance to 
shearing, the ultimate shearing stress vertically in squared 
masonry may be taken to be 0.2 of the ultimate crushing 
stress of the stone. And the ultimate shearing stress in 





stress multiplied by the coefficient of friction of the 
material—that is, about 0.7 of the compressive stress. 
Therefore, if the actual compressive stress passes the 
value two-sevenths of the ultimate compressive stress 
of the stone, and the full horizontal shearing stress is 
developed, the wall will fail by shearing vertically. 

Thus the importance of determining the distribution of 
vertical pressure is demonstrated, for the maximum 
pressure may exceed very greatly the average when the 
centre of pressure passes beyond a certain limit of distance 
from the centre of the horizontal plane, or the resultant 
thrust makes an ae with the normal which is nearly the 
angle of re of the masonry. 

The limit for the centre of pressure has been shown 
above for a wall of uniform thickness, ° 


W. J. Driiey. 
Cairo, March, 1905. 








TECHNICAL SOCIETIES AND ENGI- 
NEERING EDUCATION. 
To THE Eprror or ENGINEERING. 

Sir,—Mr. Yarrow, in providing a large sum of money 
for the education of the sons of poor engineers, puts a task 
on our profession and affords an opportunity which it is 
to be hoped will not be neglected. I have just returned 
from a professional trip on the Continent, and have been 
struck by the systematic way in which the education of 
engineers is looked after abroad. The article you recently 
published on the subject is suggestive, but I would submit 
that there is need for more consideration, in detail espe- 
cially, by those who have had experience with foreign 
technical education. 

Yours obediently, 
MECHANICAL ENGINEER. 








South LancasHirE CoaL-Mininc.—The Clifton and 
Kersley Coal Company is stated to have acquired coal- 
fields in the he coer Bow of Culsheth, in South Lanca- 
shire, a locality hitherto mainly devoted to agriculture, 
the nearest collieries being at Leigh, 5 miles away. The 
Clifton and Kersley Coal Company is expected to open 
up these new fields in the near future. Altogether, about 
half-a-dozen new coal-pits are now being sunk in South 
and South-East Lancashire, at an ag ate cost of 
nearly 500,000/. Some of them will not completed 
until 1907. 

Sream-Enainge Exports.—The value of the steam- 
engines—other than locomotives and agricultural engines 
—exported from the United Kingdom in May was 
213,951/., as compared with 197,953/. in May, 1904, and 
154,217/. in May, 1903. The aggregate value for the five 
months ending May 31 of this year was 852,326/., as com- 
pared with 908,515/. in the corresponding period of 1904, 
and 726,922. in the corresponding period of 1903. The 
principal groups of colonies figured in these latter totals 
for the following amounts :— 





Colonial Group. 1905. 1904. 1903, 
£ £ 
British South Africa ee 43,423 101,682 113,703 
British India oe --| 152,179 176,910 111,479 
Australasia .. ee os 61,233 66,422 70,193 





The colonial demand for British steam-engines has accord, 
ingly been somewhat languishing of late. On the other 
hand, the value of the steam-engines exported from the 
United Kingdom to South America this year rose to 
125,644/., as compared with 89, 140/. in the first five months 
of 1904, and 63,955/. in the first five months of 1903. 





a horizontal joint is at any point the actual compressive. 
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H.M. SCOUT 


“ PATHFINDER.” 


CONSTRUCTED BY MESSRS. CAMMELL, LAIRD, AND CO., LIMITED, 


BIRKENHEAD. 
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Tue illustration reproduced on this page shows the 
new scout Pathfinder on her full-power trial on the 
River Clyde. The Patrol and the Pathfinder are the 
two scouts built by Messrs. Cammell, Laird, and Co , 
Limited, Birkenhead. Of this class of vessel we 
have previously written at considerable length (see 
pages 152, 633, and 745 anée), and will confine our- 
selves here to the details of the vessels illustrated. 

The length between perpendiculars is 370ft. ; breadth, 
384 ft.; and the vessels have a displacement at normal 
draught of 2850 tons. The hull is built generally of 
mild steel, with special steel in parts of the structure 
subjected to the greatest stresses, and is well sub- 
divided into numerous water-tight compartments. A 
steel protective deck worked in the region of the 
water-line (except over engines, where it is at the 
level of the upper deck), extends from stem to stern, 
being § in. thick on the flat portions and 14 in. thick 
on the slopes. Side armour of 2-in. K.N.C. steel is 
worked in the wake of the engines, extending from 
well below the water-line to the height of the upper 
deck : an arrangement which conduces to large and 
airy engine-rooms. 

The Pathfinder encountered very rough weather on 
her earlier official trials, and won high praise for her 
steadiness in a seaway. The coal stowage in these 





two vessels was made a special feature of the design, 
and bunkers are provided both above and below the 
protective deck, with a capacity sufficient to give the 
vessel a radius of action of 6000 miles at an econo- 
mical speed. 

The vessels all carry an armament of ten 12 
pounder quick-firing guns of the new 18-cwt. pattern ; 
eight 3-pounder quick-firing guns, and two 18-in. | 
torpedo-tubes. Three of the 12-pounders are placed | 
on the forecastle, three on the upper deck aft, and | 
the remainder in the waist of .the vessel, Cabin, 
messing, and sleeping accommodation is provided for 
a complement of 286 officers and men. 

The machinery consists of two sets of four-cylinder 
triple-expansion engines in separate water - tight | 
eompartments, balanced on the Yarrow -Schlick- | 
Tweedy system; the low-pressure cylinders being 
placed at the ends. To obtain the full advan. | 
tage of the keelsons for supporting the machi- 
nery, and to maintain the longitudinal keelsons as 
deep as possible, the engine -plates are made of 
special design, sunk in, and secured between the 
longitudinals, thus securing a very strong and stiff 
arrangement with a minimum of weight. The valve 
gear is of the ordinary double-eccentric double-bar 
link type. Piston-valves, taking steam inside, are 
fitted to the high and intermediate engines, the low- 
pressure being fitted with double-ported flat slide- | 
valves having relief rings at the back. The cylinders 
are of the following dimensions :—High - pressure, 
324 in.; intermediate pressure, 514 in.; and each low 
ressure, 58 in. in diameter, with a stroke of 2 ft. 6 in. 
“he steel shafting is hollow throughout, the crank- 





| fully carried out, and both vessels are rapidly ap- 


shaft being 134 in. external diameter, with 68 in. bore. 
The condenser shells are of sheet brass, 6 ft. 2 in. in 
diameter, one for each engine, the total cooling surface 
being 14,000square feet. Specialarrangementshave been 
made to ensure a minimum of vibration to the tubes. 
The air-pumps are Weir’s independent type, one 
double pump being fitted to each engine. The pipes 
to the centrifugal circulating pumps are 17 in. in 
diameter. Special attention has been given in the 
design to the lubricating arrangements on the main 
engines, the outcome of which has been satisfactory. 
There are twelve water-tube boilers of the well-known 
Laird type, fired: from four stokeholds. The working 
pressure is 275 lb. persquare inch. The total heating 
surface is 43,800 square feet, and the total grate area 
656 square feet. 

The contract trials for each boat consisted of a 96 
hours’ trial at between 10 and 12 knots and a full- 
power trial of eight hours, during which a speed of 
25 knots had to be obtained. Throughout these trials 
the machinery worked in the most satisfactory manner, 
and in both vessels the trials were completed within a 
very short period. H.M.S. Pathfinder commenced her 
96 hours’ trial on March 26, and ran her full power on 
April 8. H.M.S. Patrol ran her 96 hours’ on June 1 
to 5, and her full-power trial on June 17. The follow- 
ing are some of the results, the full-power records 
being those for 64 hours after completing the miles. 





eo | ee “Pt” 
| Full Full 
| 96 Hours. Power. 96 Hours. Power. 
Speed (knots). . su 10.9838 25.345 10.969 25. 062 
Revolutions .. , 85.4 220.2 84.7 213.5 
Indicated horse-power 1063 17,235 1164 16,433 
Coal per indicated) 
horse-power .-| 2.35 Ib. 2.18 Ib. 
Water loss per 1000} 
indicated _ horse - 


power per 24 hours 1 82 tons | 3.13 tons 1.71 tons | 1.33 tons 


All steering and manceuvring trials were success- 


proaching completion for commission ; in fact, the 
Pathfinder will leave Birkenhead during the first week 
of July, well within her contract date. 








| THE LAW Ok MASTER AND SERVANT. 


| The Austin Friars Steam Shipping Co., Ltd., v. Strack. 
—This case, which was heard in the Divisional Court on 
| May 29, involved the question whether the owners of a 
vessel carrying contraband of war were entitled to exer- 
cise their rights, as between themselves and their seamen, 
conferred upon them by the Merchant Shipping Act, 1894. 

Mr. Scrutton, K.C., and Mr. Miller appeared for the 
appellant ; Mr. Robson, K.C., and Mr. Pilcher were for 
the respondent. 

The respondent agreed to serve as a seaman in a ship 
for two years, the engagement to end at a port of dis- 
charge in the United Kingdom or certain ports of the 
Continent of Europe. During the two years the ship 
was, after the outbreak of war between Russia and Japan, 
chartered by the owners for six months to carry railway 
material from Japan to Korean ports. The owners knew, 
but the respondent did not, that railway material had 
been declared contraband of war. While carrying rail- 
way material she was captured by a Russian war vessel 
and condemned as a prize, and the respondent with the 
rest of the crew were sent home. The respondent took 
out a summons against the owners claiming damages 
for breach of contract and his wages up to the date 
when he arrived home. It was decided that, as 
the ship was captured owing to the wilful action of 
the owners in carrying contraband of war, there was no 
“‘loss” of the ship within Section 158 of the Merchant 
Shipping Act, 1894; that, therefore, the respondent’s 
wages did not cease when the ship was captured, but were 
payable until he arrived home; and that as the owners 
had, by agreeing to carry contraband of war, increased 
the risks and so altered the conditions of the voyage, 
they had committed a breach of contract for which they 
were liable in damages. Qucre, whether the word ‘“‘loss” 
in Section 158 would in any case include the capture of 
a ship for carrying contraband of war, which was not like 
a peril of the sea terminating the voyage. 








ARGENTINE CoaL.—Senor Montenegro has discovered 
beds of coal in Oran and Santa Victoria, Argentine 
Republic. An analysis of the coal is stated to have 
yielded excellent results. 

A Mexican Aqurpuct.— What is stated to be the 
largest single order ever placed for expanded metal was 
recently awarded by the Mexican Government to the 
Central. Expanded Metal Company (Chess Brothers), of 
Pittsburg. The order was for about 2,000,000 square 
feet of 3-in. mesh 10-gauge double-width strands, weighing 
11 Ib. per square yard. This aggregates over 1200 tons of 
expanded metal. The contract was made by Mr. V. 
Cascino, resident representative of the Central Expanded 





Braprorp Corporation Tramways. — Mr. C. J. 
Spencer has issued his annual report for the year end- 
ing March 31 on the working of the Bradford Cor- 
poration Tramways. The total income is given as 
230,085/. for the year, and this works out at 10.927d. per 
car-mile, so that the increase during the past twelve! 
months has been 0.506d. per car-mile. The department 
earned during the year by the carriage of parcels 1840/., 
and the amount received for advertising rights on the 
ears increased from 2791/. to 3221. 





Metal Company, and it provides for the delivery of the 
material in 14 months. It is to be used in constructing an 

ueduct for supplying the city of Mexico with water. 
This is known as the Xochimilco aqueduct. from the fact 
that the water supply is at Xochimilco. The conduit is 
to be oval in form, 6 ft. wide and 5ft. high, and it will be 
15 miles long. There is sufficient fall to make pumping 
unnecessary. The Mexican Government is building 4 
railroad along the right of way, for the purpose of trans- 
porting materials and men, and it has also erectéd shops 
at Condesa. The aqueduct will cost about 1,800,000/. 
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INDUSTRIAL NOTES. 

One form of the ‘‘ yellow peril”—that is, the em- 
ployment of Chinese ur among eee: riding 
themselves upon being white people—seems likely to 
evoke very curious and far-reaching consequences. It 
is said that China has begun to show her strong dis- 
approbation of the policy of exclusion, the first te 
feel the effects being America. Reports and rumours 
state that efforts are being made to exclude the goods 
of those countries whose antagonism to the Chinese 
is pronounced. This is really not to be wondered at. 
China is largely an importing country, especially in 
certain kinds of goods; what, then, is more natural 
than that she should resent the policy of exclusion, 
and embark upon a policy of retaliation? This relates 
to countries where the importation, or, rather, migra- 
tion, of Chinese is not by way of contract. 


Political parties in the Australian Commonwealth 
have drifted into a rather curious position. It would 
appear that the Labour Party has won so many places 
at the General Election. that it will be difficult for 
either of the old parties to hold power long. The 
chances are, therefore, that the Labour Party will 
resume Office, if only for an interregnum, leaving it to 
chance as to the effect of combinations to continue 
them in office or to oust them. The Fiscal Question, 
or, generally, the question of Preferential Tariffs, will 
be the test of permanency in either case. On the 
other hand, the old parties will combine against 
socialism, and, as the Labour Party will have to count 
with this element, this will be a danger. Meanwhile 
there appears to be a grave difficulty about the work- 
ing of the Labour Laws in Victoria and New Zealand, 
as the judges find complicatious in their administration. 
It was really upon this matter that the Labour Party 
came into power; any hitch, therefore, in respect of 
that legislation will affect the Labour Laws of the 
whole Commonwealth. The judges are bound to 
administer the law as it stands. It is no part of their 
duty to set at nought any of its provisions, though 
they may adversely interpret them. This, after all, 
may bring about a stronger combination of the work- 
men—that is, if they a upon the question as to 
whether the Arbitration Act is vital to the workmen’s 
interest. It can scarcely be said that the Act has had 
to face violent storms up to the present time. Em- 
—_ may give way when trade is brisk; but if there 

slackness, and profits dwindle, then the workers 
will have to face considerable opposition to the main 
principles of the Act, 





The Boiler-Makers’ report for June is the most 
encouraging that they have issued for a long time ; it 
shows a reduction of 599 on tke funds, mostly in the 
number of unemployed. Nevertheless, there were 
8417 on the funds, as compared with 9016 in the 
previous report. There was an increase in the number 
of cards granted ; but this shows that the men went to 
other situations, or to places where they had hopes of 
being able to find work. The total number out of 
work was still high—namely, 5225, as against 6809 in 
the previous month. There were also 1953 on the 
sick-list and 1239 on superannuation allowance. The 
expenditure for the month was 10,654. 19s. 7d., show- 
ing a decrease of 765/. on the month. Members ad- 
mitted, 315 ; run out by arrears or lost by death, 191 ; 
net increase, 124 in-the month. Only one dispute 
is notified—namely, that of the members of the 
Annan branch, which has extended over twenty-two 
weeks ; the mengare supported by a voluntary 
levy by the other§branches, as well as by strike- 
pay from the general fund. Attention is called in 
the report to Mr. T. Burt's pampilet on ‘‘ White, 
Black, and Yellow Labour ‘ip “fhe Transvaal,” the 
profits on the sale of which are to be devoted to 
the benefit of Mrs. Ralph Young, widow of the late 
corresponding secretary of the Northumberland Miners’ 
Association, who died suddenly a short time ago. The 
general secretary of the Boiler-Makers and Iron-Ship- 
Builders’ Society, all its officials, and the greater part 
of the members are strongly op to what is called 
Tariff Reform, and this fact is ept well to the front 
in the monthly reports. Attention is called to the 
fact that the securities of this society alone have 
depreciated 22,671/. in consequence, mainly, of the 
South African war; or what had cost the society 
247,562/. are now only worth in the market 224,891/. 
This depreciation, it is pointed out, affects nearly all 
investments by societies and individuals. 





le report of the Associated Blacksmiths is not so 
encouraging as might have been expected, and as it 
Was hoped to be at this season of the year. The 

returns are again disappointing, and give further 
evidence of the unstable condition of employment,” 
says the report. The labour troubles on the Clyde 
an North-East Coast have affected the returns, and 
were to some extent responsible for the increased 
payment in unemployed benefit. There was an in- 
crease of three in membership and of 302/. 19s. 5d. in 





income ; but the latter was due to interest on invest- 
ments. There was, however, a decrease of five un- 
employed members signing the vacant-book, while 
there was an increase of twenty-two in the number 
—s unemployed benefit. There was also an in- 
crease of sixteen on sick benefit. Trade as a rule seems 
to be uncertain ; there is no material change generally, 
but the conditions fluctuate. The bookings in the 
shipbuilding firms have been small in number and 
in aggregate tonnage, but a ae order for locomotives 
has been booked by the North British Locomotive 
Combine, this, with work already in hand, will keep 
things going fairly well for some time. The general 
engineering and machine trade is said to be keeping 
fairly good. The report refers specifically to the action 
of some insurance companies in connection with claims 
under the Workmen’s Compensation Act, the agents 
of which led some injured men to accept compensation 
in a lump sum in discharge of all liability ; members 
of the shipbuilding and engineering trades are cautioned 
against this sort of thing. In spite of the state of 
trade, and of the claims upon this union, the balance 
in hand increased last month; the aggregate amount 
now being 23,680/. 4s. ld., or an ave of 8/. 6s. per 
member—a fairly high average for unions paying all 
the benefits given by the Associated Blacksmiths’ 
Society. 





The report of the Cotton-Spinners, &c., Provincial 
Association is the most encouraging of all trade-union 
reports this month. The total average number of 
members on the funds during the month was onl 
3.71 per cent., as against 3.58 per cent. in the mont 
previous and 16.75 per cent. in the same month a year 
ago. The improved state of trade has increased the 
aggregate membership to the extent of 569 during the 
year. The total membership is now 14,723. The 
increase was in both sections of the union. The num- 
ber of dispute cases dealt with was 22—same as in 
the month previous; in the same month a year i 
there were 30. Disputes oftener arise when trade 
is bad than when it is good. There were 44 cases 
of accident: one member received 100/., and two 
members had to be put under special treatment by the 
society’s doctor. In one case the sum of 292/. 18s. 8d. 
was obtained, as compensation for injuries causing the 
death of a member, for the widow and family. In 
this case the man met his death by falling down the 
hoist-well at the mill where he was employed. There 
were also 19 claims under the Workmen’s Compensa- 
tion Act sent to employers, as against 26 in the pre- 
vious month, and four in the corresponding month of 
last year. During the month 433/. 19s. 5d. has been 
added to the credit of the superannuation reserve 
fund, which now amounts to 18,7391. ls. 3d. The 
financial operations of the union have resulted in a 
profit balance of 906/. 2s. 10d. in the month. All the 
claims for compensation appear to have been dealt 
with by the joint committee of employers’ and opera- 
tives’ representatives, and in most cases they were 
satisfactorily arranged. In this way litigation is 
avoided, and the amounts severally paid are not in- 
creased by lawyers’ bills. In a few cases the claims 
are disputed, but on the whole the matters are gene- 
rally amicably settled. Every care is taken to avoid 
excessive claims, and bogus claims are well-nigh im- 
possible under this mutual arrangement. Both sec- 
tions of the cotton industry are now fairly prosperous. 





The position of the iron and steel trades in the 
Midlands has been improved by the prospects of peace 
between Russia and Japan. In Wolverhampton it is 
said that a stimulus has been given to trade, and that 
prices in the leading branches are stiffening, while 
steel is active at late rates. In Birmingham the market 
was well attended, and there was a more hopeful tone. 
Prices of all descriptions of material were steady, and 


in some cases higher rates were asked. Leading gal- 
vanisers required an advance of 2s. 6d. per ton. The 
engineering trades are distinctly better. The propor- 


tion of unemployed union members was 4 per cent.; 
in the month previous, 5.2 per cent.; and the same 
month a year ago, 4.9 per cent. There was therefore 
a decrease of 1.2 per cent. compared with a month ago, 
and of 0.9 per cent. compared with a — o. The 
reports speak of employment in the West Midlands 
being, on the whole, fair—better than a month and a 
year ago. At Birmingham the engineering trades are 
described as moderate, with the exception of iron- 
founders, among whom a is bad. At Coven- 
try all were fairly good. iler-makers were slack at 
Bilston and at Smethwick. Electrical engineers were 
fairly well employed at Birmingham, and trade had 
improved at Wo a The _— trade was 
good, the motor trade fairly good ; at Wolverhampton 
overtime was being worked. In the East Midlands 
employment had improved, but it was still slack. In 
the Nottingham district there was short time; but 
trade was improving with boiler-makers and brass- 
founders ; in the c “i and motor industries overtime 
was being worked. The textile-machine industries 
were rather slack in most cases, as also were wagon- 





builders at Derby and Long Eaton. At Leicester 
the hosiery-machine makers were fairly busy, and other 
branches were fairly good. There was a more hopeful 
outlook generally. 





In the Lancashire districts there was a rather 
better tone, though. the attendance on Change at the 
week end was rather slack. The finished iron branches 
were reported to be steady, and steel was in fairly 
active request, though prices were low, owing to foreign 
competition. Transactions in pig iron were limited to 
present requirements as a rule. In the engineering 
and allied trades there is a distinct improvement. 
The proportion of unemployed trade-union members in 
the ffanchester, Salford, and Liverpool districts was 
5.7 per cent.; in the previous month, 7.2 per cent.; 
the same month a year ago, 7.1 per cent. In the 
Oldham, Bolton, Blackbuen, Burnley, and Wigan 
districts the proportion was 5.3 per cent.; ° pre- 
vious month, 7 per cent.; a year ago, 11.3 per 
cent. This shows a most decided improvement. In 
Lancashire the greatest improvement was in the 
Oldham, Bolton, and Blackburn districts. In Man- 
chester and Salford, though employment was con- 
siderably better, it is described as dull on the whole. 
At Liverpool aad Birkenhead employment is described 
as bad generally, with short time. All sections in 
the Manchester, Salford, and adjacent districts were 
fairly employed, or were improving ; machine workers 
were well employd. In most of the textile-machine- 
making districts employment was better than for a long 
time past; but at Ashton and Stalybridge it was 
still bad. Iron-Founders were busy at Blackburn, 
Burnley, Bury, and Rochdale ;. moderate elsewhere. 
Boiler-makers were reported to be slack. Iron- 

rinders were busy generally, overtime being worked. 

mereent was fair at Stockport, and coach-makers 
generally reported trade as fairly good. The position 
generally was more hopeful, and the outlook appears 
to be good. Most people seem to think that if peace 
is declared between Russsia and Japan there will 
be a spurt of good trade in most of our leading in- 
dustries. 





The London building operatives have been holding 
conferences of late with the view of united action in 
respect of working rules and other conditions in the 
building trades. There are many distinct branches of 
trade in this industry, the principal being masons, 
bricklayers, carpenters and joiners, plasterers, painters 
and decorators, plumbers, and general labourers ; 
but there are some sub-sections ides. In some 
respects the conditions of employment differ ; but in 
general, as regards wages, hours of labour, and 
general conditions of employment they have much in 
common, except as to rates of wages of labourers. 
It was re rte at a recent meeting in the St. Pancras 
Town Hall that the Master Builders’ Association had 
suggested some alterations affecting the several trades, 
and it would appear that they were favourable rather 
than adverse to the workmen. In all such cases 
mutual arrangements are far better than strife, and 
there is a disposition to negotiate on fair and equal 
terms. 

The General Railway Workers’ Union, which met in 
conference at York last week, must not be confused 
with the Amalgamated Society of Railway Servants ; 
the two bodies are quite separate and distinct, and 
are not always in harmony on all points; but the 
objects generally are the same. At the York Con- 
ference it was resolved to support Labour represen- 
tation in Parliament and upon local bodies, and to 
vote money in support of selected candidates, or those 
selected by the constituencies. A vote was also 
passed in fayour of the Unemployed Bill of the Govern- 
ment. 





It “mn that the Chicago Teamsters’ strike did 
not really collapse until last week, though it had long 
been regarded as at an end for all practical purposes. 
The employers were firm and unbending, and they got 
together such manual help as enabled them to set the 
strikers at defiance. As privation became more and 
more acute, and as strike pay dwindled and almost 
ceased, the men were unable to keep together, with 
the result that the weaker men gave in, then others 
followed, and later they applied in dozens or scores to 
be reinstated in their old situations ; for many, how- 
ever, it was too late. 





There are serious labour complications in Germany 
at the present time, and some regard the situation as 
serious. At Geestemunde the dispute at two ship- 
building yards resulted in the dismissal of 3000 men, 
the works being closed. At Nuremberg 10,000 metal- 
workers have been locked out, twenty-six factories 


being closed. It is said that the latter ute is likely 
.to spread over the whole of Bavaria, threaten to 
become a fierce struggle for the mas In these 


serious labour complications on the Continent there 
is always.a danger of political intrigues, and in 
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Germany the Socialists are very strong, and they have 
very definite, if not always practical, aims in view. 

In consequence of the refusal of the employers in 
the textile industries at Demsboef, Belgium, to grant 
shorter hours of labour and increased pay to the 
operatives, a strike has taken place at several of the 
es some 3000 persons having ceased work 
up to the time of writing, and others threaten to 
follow if terms are not conceded or some concessions 
made, 


The Australian Federal High Court has delivered 
judgment to the effect that the New South Wales 
Arbitration Court has not power to order employers 
to give preference to members of a trade union. As 
this was one of the principles for which the unions 
agitated, the judgment will be a blow to them. 


The Municipal Employés’ Association is carrying on 
a vigorous agitation for higher wages, decreased hours 
of labour, and generally better conditions of employ- 
ment. In some districts the municipal authorities act 
on the defensive and refuse to be coerced by an ‘‘ out- 
side body,” albeit that their workers belong to the 
association. In other places the pressure of a section 
of the dwellers in the locality is too great to be re- 
sisted. It is said that the London County Council 
have conceded to the gardeners a rise ls. per year up 
to 303. per week, which will in two years hence 
become the minimum wage. The association is now 
agitating for the electric-car cleaners. 


The United Ancient Order of Druids, at their 38th 
biennial assembly at Bristol, adopted a series of 
tables as a basis for old-age pensions of 2s. 6d. = 
week for members over 60 or 65 years of age. The 
amount is so preposterously low that it is hardly worth 
while paying for such a small sum in the chance of 
living to 60 or 65. ° 


Opinions not only differ widely with regard to the 
Unemployed Bill, but they seem to vary frequently 
and considerably. No two sections of the working 
people appear to agree as to the lines upon which the 
provisions of the Act, if carried, shall be worked. 
The Socialists have definite views, of course—they 
want all employment to be by the State or by the 
municipal authority, or other local body. But this is 
not intended by the Bill. Its friends will doubtless 
kill it by fond attention, and by clothing it in such a 
garb that it will be suffocated. 








ELECTRIC WINDING-MACHINES.* 
By Professor Paut Haserts, of Brussels. 
[Translated from the French. | 

‘THE ever-increasing application of electricity to mining 
machinery, and the economy resulting from centralising 
the generation of energy required for working large 
undertakings, has not been kept back for want of finding 
means for working winding machinery electrically. 
When it is a question of underground mechanical 
haulage, the electric transmission offers enormous ad- 
vantages over all other systems om. compressed air) 
with regard to economy and facility of installation. 
But the exaggerated fear of introducing electric plant 
into explosive mines, the cheapness of machines for com- 
pressed air, and also the possible utilisation of existing 
compressed-air plants, have retarded the great develop- 
ment of electric haulage in underground workings. Even 
in the case of the main winding-machines, which can be 

laced close to the steam-engines, electric driving has 
Sen introduced during the last years with the object 
of reducing the consumption of steam, This economy 
is, however, doubtful. é losses due to the transforma. 
tion of electric energy may, in fact, equal the unfavour- 
able conditions under which a steam winding-engine is 
working if the latter be an economical condensing engine. + 
The economy is certain, however, when the winding- 
machine must be placed farther away from the steam- 
engine or when the use of electric transmission permits 
of doing away with boilers. 

In desi mee steam winding-engine, it was generally 
considered sufficient to determine the resultant statical 
moment of the rope-roll. The use of electric driving has 
necessitated a study of the dynamic conditions of the 

roblem, which is not without importance also in design- 
ing steam winding-engines, if it be desired to work the 
engine under the most economical conditions. The 
author brought to notice, at the exhibition of electric 
winding-engines at Diisseldorf, 1902,} the study of the 
dynamic conditions of haulage for machines with ro 
and perfectly balanced ; eee oe with cylin- 
drieal drama, and with counter cing ropes; and 
machines with Koepe’s pulley. The latter was at that 
time the only machine to which direct driving by electric 
motors had been applied. 

At present the application has been extended to ma- 





* Paper read before the Institution of Mechanical En- 
gineers at Liége on June 20. 

+ See R. A. Henry, ‘‘ Etude Théorique et Expérimentale 
de la Machine d@’ Extraction ;” Revue Universelle des Mines, 
4° série, tome ii., 1903, et tome vii., 1904. 

+ See Paul Habets, ‘‘ Exposition de Diisseldorf, 1902, des 
Machines d’ Extraction Electriques ;” Revue Universelle des 
Mines, 4° série, tome i., 1993, et tome vi, 1904. 





chines with variable rope-roll, notably to the. machine 
installed at the coal-mines of Grand Hornu.* It seems, 
Pag desirable to investigate the question more 
closely. : 
Dynamic INVESTIGATION OF HAUvLacE. 

Statical Moments.—The law governing the relation 
between the statical moments and the number of revolu- 
tions made by the shaft which carries the winding gear of 
the ropes may be determined by calculation or by a gra- 
phical method shown by M. H. amps.t As an 
example, the author has selected the electric winding- 
engine installed at the coal-mines of Grand Hornu. The 
following data have been furnished by M. E. Troussartt : 
— th, 1000 metres (3300 ft.) ; useful load, six wagons, 
2600 kilogrammes (24 tons) ; dead load, six wagons, 1260 








kilogrammes (1} tons) ; dead load, one cage, 2000 kilo- 
+ mney Aca The fiat aloes rope is taper and of the 
ollowing dimensions ;— 
Taste I. 

Length. Thickness. Weight per 
M Feet. Mm. Inches. Metre. Foot. 

kgs. Ib. 

Oto 120; Oto 394 50 to48 1.97t01.89 14.65 9.84 

120 ,, 220 | 894,, 722 48 ,, 46 (1.89,,1.81) 13.75 | 9.24 
220 ,, 320 | 722 ,,1 46 ,, 44° 1.81,, 1.78] 12.50 | 8.40 
320 ,, 420 1050 ,,1878 44 ,, 42 1.73,, 1.65) 10.90 7.32 
420 ,, 520 1378 ,,1706 42 ,, 39.5 1.65,,1.56) 9.25 6.21 
520 ,, 620 1706 ,, 2034 39.5 ,, 36.75 1.56,,1.45, 899 5.97 
620 ,, 720 2084 ,, 2362 36.75,, 35.251.45,,1.39 840 5.68 
720 ,, 820 2362 ,, 2600 35.25,, 33 1.39,, 1.30) 8.25 5.54 
820 ,, 920 2690 ,, 3018 33 ,, 33 1.80,,1.30) 812 5.45 
920 ,, 1020 30618 ,, 3347 33 ,, 32.9 1.30,,1.29 7.68 5.15 
1020 ,, 1120 ca »» 9675 32.9 ,, 32.7 129,,128) 7.10 4.77 


The diameter of the bare drum is 1.40 metres (4 ft. 74 in.), 
the initial radius is 1.20 metres (3 ft. 114 in.), and the final 
radius 3.73 metres (12 ft. 23 in.). The numberof revolu- 
tions for one haul is 64. To draw 56 tonnes (55 tons) per 
hour it will be required to make 25 hauls per hour; it 
takes 144 seconds to make one ascension, and reckoning 
38 seconds’ for manipulating the machine, there remains 
106 seconds for the actual ascension. To prevent the 
speed from exceeding 15 metres (49 ft. 24 in.) per second 
in the pits, a constant angular acceleration is allowed for 
15 seconds to reach the rated speed of 42 revolutions per 
minute in 77 seconds. The stopping is effected in 
14 seconds by a constant retardation. The moment of 
inertia of the two drums, including tha brake-drum, is 
5606.5 square kitogramme-metres (133,000 square Ib.-ft.). 
The moment of inertia of the motor is 2548.4 square kilo- 
gramme-metres (60,460 square lb.-ft.), and that of thé head- 
gear 407.7 square kilogramme-metres (9675 square lb.-ft. ). 
By the aid of these data the conditions for manipulating 
the winding-machine can be found. 

The curves (Figs. 1 to 5, pages 852 and 853) may now be 
drawn according to M. Dechamp’s method for flat-tapered 
ropes winding on drums. 

1. Curve Ay Ajo representing the weight of the rope per 
metre run as a function of the depth. 

2. By B; By representing the weight of the unrolled 
part of the rope asa function of the depth. 

By B’; By representing the weight of the unrolled 
part of the rope asa function of the number of revolutions 
of the machine. 

4. The curve of statical moments 2, 7}, of the ascending 
loads referred to axis CC’. 

5. The curve of statical moments 2’) x’;) of the descend- 
ing loads referred to axis H H’. 

6. The invert x”) x” jo of 2’) x3) referred to axis C C’. 

7. The curve X» X40 of the resultant statical moments. 

Resistances (Figs. 1 and 4, page 852).—Besides the 
statical moments, the motor has also to overcome the resist- 
ance of the air to the motion of the cages, the frictions in the 
pit and at the bearings of the head-gears and of the shaft of 
the machine, and finally the resistance of the rope to bend- 
ing. These various factors may be assimilated to a load 
suspended at the ascending rope, and whose moment be 
added to the statical moment. This load has been found 
to be 15 per cent. of the useful load in the trials made on 
the electric winding-machine at Preussen II.§ In the 
absence of exact data, and also for the sake of simplicity, 
we may take the moment of resistances as constant 
during the whole hauling, and give it a value equal to 15 

r cent. of the maximum statical moment of the loads. 

he value of the statical moment, including resistances, 
is measured by the ordinate of the curve X» Xj by lower- 
ing the axis of the abscisse an amount OR, equal to 15 
per cent. of the maximum moment C,X). 

To the statical moments must further be added the 
moments of the accelerating forces required for the 
moving masses. These masses are fixed to the shaft of 
the motor, and participate in its rotation. The moment 
of the accelerating forces may be deduced from the 
moment of inertia I of the moving masses referred to the 
shaft of the motor, and from the law of rotation of the 
shaft, as will be shown further on. 

For the purpose of determining the moments of inertia 


* See E. Troussart, ‘‘ ZL’ Installation de Transport 
ad Energie Electrique aux Usines et Mines de Houilles de 
Grand Hornu ;” Revue Universelle des Mines, 4° série, 
tome vii., 1904. 

+ See H. Dechamps, ‘‘ Application de la Méthode 
(fraphique a U’ Etude de Téquilibre des Cables @ extraction ;” 
Revue Universelie des Mines, 3° série, tome lviii., 1902. 

Da E. Troussart, Joc. cit. 

§ See P. Habets, “‘Zes Machines d’Extraction Elec- 
trique”’ (2° article); Revue Universelle des Mines, 4° série, 
tome vi., 1904. 





of the masses, it will Le convenient to consider the 
following :— 


1. The masses of the load suspended on the rope. 
2. The masses of the eee: 

3. The masses of the head-gears. 

4. The mass of the drums and pulleys. 


Moments of Inertia of the Suspended Loads (Figs. 1 and 
4, page 852).—The suspended loads P may be considered 
as concentrated at the end of the instantaneous radius p 
of the rope-roll, which is, therefore, also their radius of 
gyration. The moment of inertia is then 


T=P p= PoP. 

g g 
Pp is the statical moment of the suspended load ; it 
will, therefore, be sufficient to multiply the statica] 


moment by 2. The moments of inertia may be found 
9 


ayaa | from the values of the statical moments of 
the ascending and descending loads. It may be noticed 
that in determining the statical moments we neglected 
the lengths of rope between the winding gear and the 
see mouth, which are in equilibrium. But as these 
engths are 40 to 50 metres (131 ft. to 164 ft.) they cannot 
be neglected in making determination of the moment of 
inertia. New curves of moments Pp must be deter- 
mined, by adding to the curve By B; By the weight of 
50 metres (164 ft.) of rope; we thus obtain B”) B”,,, 
which serves to determine the curves of moments 7p 7/5, //;, 
and y',y’s ye The latter should be inverted and referred 
toaxis CC’. This operation may be done on the curve 
of moments of inertia. 

We proceed as follows :—On the ordinate through C, 
we project the ordinates of the curves yp y; 7) and 
y'o¥'s¥'1o, and through the projections thus obtained we 
draw lines to pole Din case of curve % Ys #9 and to pole F 
in the case of y'9y'54'19. We next calculate one of the 
moments of inertia that is easy to obtain ; for instance, 
the moment corresponding to the small radius of the rope- 


We take ~ r?, for the ascending load, its value is 


g 
C i); a horizontal line drawn through %) intersects the 
pole-ray D yp in ap; a vertical through ay intersects the 
pole-rays in points a; 49 a’) a’; and a’j9; these points are 
then projected on the ordinate through C, and through 
the projections thus obtained we draw pole-rays emanating 
from poles D or F, as the case may be. To obtain the 
moments of inertia % ¢; ¢j}9 and 7’y 7’; t’j) of the ascending 
and descending loads we produce the pole-rays until 
they intersect the corresponding radius of the rope-roll. 
r 


In fact, we have Aay=Ci,=Cy ~ 3; Aaz;=Vu; ” ; 
g g 


roll. 


Vi,= Aas ® = Vy; £, and so on. 

_ Curve 7’o2'19 of the moments of inertia of the descend- 
ing loads referred to axis H H’ must be inversed and 
referred to the same axis, C C’, as the moments of inertia 
of the ascending loads. Curve 7”, i”; is thus obtained. 

The moments of inertia of the ascending and descend- 
ing loads are now added by adding the ordinates of their 
respective curves. Curve I, I, I;) is thus produced. 

Moment of Inertia of the Rope-Roll (Figs. 1 and 4, 
page 852).—The weight P’ of the rope-roll may be 
determined by taking the differences between the 
weight of rope O B”, and the weight of the unrolled rope 
represented by curve B”, B”’; B’;). The moment of 
inertia depends on the radius of gyration. 

In the case of winding on constant radius, the radius 
of gyration is the same as that of the rope-roll, and it is 
not necessary to consider the different parts of the rope 
separately. We simply multiply the useful load of the 


cages and the ropes by S 


In the case of conical and spiral drums the variation of 
the radius of gyration must be taken into account. When 
the rope is not taper, the radius of gyration of the rope- 


roll (radius p) is 5 prs where r is the smallest radius 


of the rope-roll. If the rope is taper, the error com- 
mitted by not taking into account the decreasing 
thickness of the rope is negligible. The moment of 
inertia is determined by multiplying _ P’ by the mass 
p of the rope-roll. The curves Cy) C’; X and OC’, C'1 
g 


referred to axis O X represent the moments of inertia of 
the two ro’ , 

The two curves are identical, but inverted with regard 
to each other; the sum of their ordinates will give us 
the total moment of inertia (Cy C; C’;9) of the rope-rolls. 

The latter moment should be added to the moments of 
inertia (I, I, Tyo) of the loads, thus determining the total 
moments I’, I’; I';9 (Fig. 1, page 852). 

Moment of Inertia of the Head-Gears.—The moment of 
inertia (Im) of the head-gears may be determined from 
the drawings. Im must, however, be multiplied by 


2 
ic 3 P and Rm being the ‘radius of the rope-roll and 
™ 

head-wheel-rim respectively; the two sets of reduced 
moments of inertia are represented by the ordinates to 
CUFVES Mo Ms Myo and my m'; mio (referred to O X). The se 
curves are identical, but inverted with — to each 
other; by adding their ordinates the total moments of 
inertia (My Mj) of the head-gear are found. The ord'- 
nates to curves I”, 1”; 1”; (Figs. 1 to 5, pages 852 and 5’) 





* The moment of inertia of that part of the rope whic! 
is never unrolled is constant, and may be added to the 
moment of inertia of the winding gear. 
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are equal to the sum of the ordinates to curves My Mio 
nd I'ol'sU'y0- 

. M nant of Inertia of the Winding Gears and of the 
Motors (Figs. 1 and 4, page 852).—The moment of inertia 
of the drums, brake-drum, and gearing may be deter- 
mined by referring to the drawings. In the case of 
electric driving, the moments of the motors must be 
added. The moment of inertia of the winding machinery 
is constant, and must be added to the moment deter- 
mined above. This may be done by setting its value 
CU off from CC’ downwards; the ordinates of curve 
1’, 1’; Uyq, referred to U V as axis of abscissez, will then 
be a measure of the total moment of inertia. The curve 
1’, 1’; 1,9 may be called the ‘‘characteristic of inertia” 
of the winding-engine. 

Speed of Rotation of Machine-Shaft.—The moments of 
the accelerating forces may be determined by the total 
moment of inertia and by the speed of rotation of the 
motor-shaft. 

For this purpose, curve I”) 1”; 1”y) must be referred to 
abscisse representing time. The abscisse of Fy 1’5 1" 0 
are proportional to the number of revolutions made by the 
motor-shaft, and the total number of revolutions of this 
shaft during each draw is 64, so that each division of the 
axis of abscissee will represent 6.4 revolutions. We must 
also know the time required for each revolution, if the 
relation between speed and time is to determined. 
This depends, however, on the manner in which the 
machine is manipulated by the driver. 

There are two simple cases :— 

1. Starting with a uniformly accelerated angular velo- 
city, which implies a constant angular acceleration. 

2. Starting with a uniformly decreasing angular acce- 
leration. Analogous laws may be adopted during the 
period of retardation. ; 

The first case has been adopted in connection with the 
data supplied by M. Troussart, by allowing a time of 
15 seconds to get up a speed of 42 revolutions per minute, 


= 27 x 42 _ 4.39 radians 


which is an angular velocity w 
per second ; the constant angular acceleration is thus 
4.39 _ 0.292; the rate velocity is maintained 77 seconds, 


d 
and the stopping is effected in 14 seconds with a constant 
0.313. Curve OMNX 


(Figs. 2, 3, and 5, pages 852 and 853) represent the 
variation of the Ee velocity. The integral of 
O MN X for a given abscissa ¢ represents the total angle 
{2 through which the motor-shaft has turned since start- 
ing, and by dividing 2 by 27 we obtain the total number 
of revolutions made by the shaft during time ¢. 

The curves which represent the relation between the 
statical moments (X») Xj, Figs. 1 to 5) and time, and 
also between the moments of inertia (I”) 1”;) and time, 
can now be drawn by taking the ordinates of these curves 
(Fig. 1, page 852), which correspond to each revolution. 

Moments of the Accelerating Forces.—The energy 


I, 


where w is the angular velocity at the end of time ¢, and I 
the moment of inertia (L”9 139). 

f M be the moments of the accelerating forces, 
then the energy exerted by these forces during time ¢ 


negative acceleration = 


exerted by the accelerating forces during timetis © 


t 
may also be expressed by | M w dt; hence 


0 
‘ ” 
[a w dt= “I. 
0 2 


As M, w and I are functions of ¢, we obta‘n by differen- 
tiation 


Mw =Iw?” , & dl 


et 6 a¢ . 
or 
M=1¢4, 041 
dt @dat 


dw 
dt 
tardation, and is zero during the period of constant speed. 
Multiplying the ordinates of curve I”) Ii) by the corre- 


sponding values of oe and then adding the results (alge- 


is constant during the period of acceleration and re- 


braically) to the ordinates of Xy Xj, we obtain the por- | pol 


tions A B and C D (Fig. 2, page 852). 


For the purpose of calculating ; ‘ :. we construct the 
derived curve of I”) I’; graphically. The ordinates of 
this new curve (i ¢5 %9), estimated from the line through 
as axis of abscisse, are now multiplied by the corre- 


ponding values of “ taken from OMNX, and the results 


» added (algebraically) to the ordinates of ABX, X,CD. 
1 this manner we obtain the total torque (AB’ B” 0” 

om . ig. 2) which must be exerted by the motor at any 
instant. 

It will be seen that the torque varies considerably ; it 
‘tains & maximum of 16,500 kilogramme-metres (119,345 
Jot-pounds) at the end of the period of acceleration, and 

en suddenly drops to 10,000 kilogramme-metres (72,330 

t-pounds) at the beginning of the constant-speed period ; 
‘uring this period the maximum value is 10,600 kilo- 
‘ramme-metres (76,670 ap oes and the minimum 
200 kilogramme-metres (37,6 2 foot-pounds). The torque 
is negative during the period of retardation. 

_ Power and Ex iture of Energy.—The torque of the 
‘motor multiplied by the corres mding value of w is the 
power which must be develo at each moment. This 
power is represented by curve OEFG H X (Figs. 2, 3, and 


F n= 





5); the integral of the latter is the energy spent during 
each draw. 

At the end of the acceleration period the power attains 
a value of 950 horse-power, whilst during the constant- 
8 period it varies between 620 and 370 horse-power ; 
the latter figures differ from those found by M. Troussart, 
which have undoubtedly been found by a less exact 
method than the one adopted by us. 

The case of uniformly decreasing acceleration has also 
been treated; the results are indicated by the curves 
(Fig. 3) which are marked withthe same letters as thecorre- 
sponding curves in Fig. 2; it may be noticed that the curve 

)M, which represents the variation of the angular velo- 
city w during the acceleration period, is the integral curve 
of the straight line which represents the variation of the 


z= It will be seen that although a rather 


greater torque is required during the acceleration period, 
which is not difficult to obtain with an electric motor, 
the power required varies much less. It would, there- 
fore, be advantageous to start the machine with a decreas- 
ing acceleration. 

It might be asked whether the power would not be less 
variable if the radii of the rope-roll were chosen so as to 
make ths statical moments less regular. We have treated 
the machine at Grand Hornu with regard to this ques- 
tion for r = 1.10 metres (43.4 in.) instead of 1.20 metres 
(47.24 in.). The results are shown in Figs. 4 and 5 
(pages 852 and 853), the same letters as on Figs. 1 and 2 
being used all through. It will be seen that the power 
diagram is much more regular. The ordinates of the 
power diagrams which we have determined should be 
divided by the efficiency of the motor so as to obtain 
the total power spent ; the integral of the latter curve 
would give us the total energy required. The useful work 
divided by this energy is the aeney of the winding- 
machinery. The pe Aid of electrical motors differs 
with the kind of motors and their starting devices. 


acceleration 


Exectric Motors FoR HAULAGE; THEIR STARTING 
PROPERTIES. 


The machines used for electric haulage are either three- 

hase asynchronous motors or continuous-current motors. 
The latter may be shunt-wound or separately excited. 
Both types of machines possess a remarkable degree of 
self-regulation—i.e., their speed only varies slightly with 
a considerable variation of load.* This property makes 
the machine very easy to manipulate. The driver need 
not trouble about the speed, as it never exceeds the 
normal speed much, even when the resisting torque is 
negative, in which case the motors turn into generators, 
sending energy back to the station. Continuous-current 
series machines, although used for electric traction, are 
not suitable for haulage, as they run away when the load 
diminishes. The advantage of a better starting torque, 
which these machines can furnish, is, however, only rela- 
tive, as motors of the other types can easily produce 
torqueg three or four times the normal one. Such torques 
are necessary, as the resisting moment at the end of the 
acceleration period is often double as great as the rate 
velocity moment. p 

The starting of electric motors requires special contri- 
vances, on the design of which the consumption of energy 
during acceleration depends. We have shown that during 
the acceleration period the motor must develop a torque 
given by curve A B’, Figs. 2, 3, and 5, in the cases treated 
above. 

As the author wishes to discuss the starting properties 
of these motors more thoroughly, he thinks it would not 
be out of place to give a short account of their mode of 
working. 

Three-Phase Asynchronous Motors.—The torque pro- 
duced by a polyphase asynchronous moter is (1) :— 


o =H H, = Ki 2 1 
r ro, 1, 
oa 
be | § 


be | 

w,? L2 

re 
K' is a coefficient ; H the rotary magnetic field due to 

the inducing currents; «, is the slip which is equal to 

the difference of the angular velocities (w) of the rotary 


1+ 


field and (w') of the induced field or rotor ; r the electric | par 


resistance of the rotor circuits ; L their coefficient of self- 
induction. 


The angular velocity w is equal to Sef, where f is the 
frequency of the current, and 2 p the number of inductor 


es. 
Under normal conditions, the velocity w! does not 
differ more than 2 or 3 per cent. from w, hence w, = 0.02 
to 0.03 w. 

When the intensity of the field is constant, the torque 
will be a function of the slip only. In curve L., Fig. 6, 
the ordinates represent the torque, and the abscisse, 
which are reckoned positive to the left of the origin O, 
represent the slip. When the slip is zero the torque is 
also zero ; and if the rotor was driven at a speed w! larger 
than w, due to a negative resisting moment, the motor 
would become a generator and would oppose the — 
moment. Curve I. also shows that in the neighbourh 
of sychronism, the torque of the motor may vary between 
wide limits without causing much variation in s > 

When w, increases progressively from zero, the torque 
will also increase progressively, and mes @& maxi- 
mum when + ©@!* is a minimum—i.e., when 
wo i 
r_ wf 


2 
or w =~ ; the maximum torque will be Cmax= 
@) Tr L 


* On condition that the difference of potential between 
the terminals of shunt or separately-excited machines is 
constant. 





K! H2 
2L° 
progressively from L' and when , is equal to w, then 
w! will be zero, and the motor will come to a standstill ; 
we have then 

Gin K! H? w 


. ‘2 2 
? 14.0 


The torque will now diminish as , increases 


It will be noticed that the torque changes sign with w, 

—i.e., it roes a resisting moment when «, is greater 
than w. The maximum torque may attain a value three 
to four times greater than the normal torque correspond- 
—" w, =0.02 to 0.03 w. 
_ Curve I., Fig. 6, shows how the current varies with w, ; 
it will be seen that at starting (standstill of rotor) the 
current is notably stronger than at the normal speed. In 
the case of powerful motors (above 5 or 7 horse-power) a 
current of such strength cannot be taken from the mains 
without causing an inadmissible fall of voltage, nor are the 
motors designed to carry such a current ; the small torque 
which corresponds to w,= is not sufficient to start the 
rotor, especially if it has to drive a winding-machine. 

For this reason we must adapt some conirivance by 
which we can increase the torque and reduce the current. 

Starting Rheostat.—The only method which has been 
used with three-phase motors for driving haulage machi- 
nery consists in inserting variable resistances r! in series 
with the three circuits of the rotor. We must therefore 
substitute r +r! for r in the formule if r! is non-inductive. 
The maximum torque may thus be produced when the 
+f 
L 
make w,=w we shall have the maximum torque at start- 
ing. ‘Ihese conditions are represented by curve VI. 
The resistance r! inserted in the rotor circuits prevents 
the currents from rising too much, notwithstanding the 
large slip w,, and hence the currents in the inductors will 
not exceed the normal strength. By reducing the resist- 
ance r! successively the torque and current curves change 
respectively to V., 5; 1V., 4, ITI., 3; I1., 2; and finally 
to I., 1, when the last resistance has been’cut out. 

The use of a starting rheostat causes considerable loss 
of power during the period of acceleration. The current 
will be proportional to the resisting moment given by 
curve A B’, andas the voltage (?) (tension du reseau) is 
constant, the electrical energy absorbed will be equal to 
this moment multiplied by ‘the ang lar velocity and the 


slip is #, = = , and by giving r!a value which will 


efficiency of the motor at such a c . This loss will 
be less felt when the startings are less frequent ; when 
the pit is very deep the period of acceleration will be 
small compared with the period of constant speed. With 
regard to simplicity, this method is certainly superior to 
any other, and for this reason it is always adopted where 
} < e ag motors are used for driving haulage ma- 
chinery. 

The Allgemeine Elektricitiits Gesellschaft, of Berlin, 
have designed a rheostat with liquid resistance, consisting 
of two vessels, the one above the other. The liquid is 
kept in motion by a small centrifugal pump driven by an 
electric motor of 2 to 3 horse-power. The pump takes 
the liquid from the lower vessel and forces it batk into 
the upper vessel, in which three metallic plates (one for 
each rotor circuit), electrically insulated, are suspended 
(Fig. 7, page 853). The upper vessel has an overflow, and 
the plates are only inmersed to a depth corresponding to 
the required resistance. By manipulating the starting 
lever, which works the reversing switch and closes the 
inductor circuit, a stop-valve V» will be closed ; the level 
of the liquid in the upper vessel will therefore rise, and 
the plates will be more and more immer: The rate at 
which the water rises can be regulated by a cock on the 
inlet pipe. The maximum speed of the machine is 
reached when the liquid has risen up toa second overflow, 
which is oo open and which causes the liquid to over- 
flow continually from the upper vessel into the lower one. 
The circulation of the liquid prevents it from getting 
heated. When the lever of the reversing switch has been 
pushed home to the right or left, according to the direc- 
tion in which the machine is to turn, it may be moved 
k through a certain angle without breaking the circuit. 
In doing this the stop-valve is gradually opened, so that 
the water can run out again and the speed will be reduced 
as desired. The circuit will not be broken until the lever 
is turned back into its vertical position ; as the level of 
the liquid is falling steadily, the current as well as the 
speed of the motor will be gradually reduced ; the inter- 
ruption, therefore, will not be sudden. 

he immersion of the plates may be further limited by 
an overflow Vj, so as to uce the speed when persons 
are carried up and down. When the pit or the ropes are 
to be examined, the speed may be still further reduced 
by regulating V;. The conditions, when using starting 
resistances, are very unfavourable to the electric brake ; 
one cannot count on recovering the energy, but one must 
try to utilise the energy stored in the moving masses as 
much as ible, and to let the cage arrive at the mouth 
of the pit with a much reduced speed, which will only 

uire the brake for holding the cage. 

he intermittent working of haulage machinery and the 
increased energy wanted for starting a three-phase motor 
with the rheostat, causes sudden and i: ar demands 
on the generators at the power-station. The latter ma- 
chines are to be designed, accordingly, large enough, and 
supplied with ae heavy pe If this is not 
the case, the result will be a fall of s; and voltage, 
which will be felt all over the area of distribution; this 
is the case at Preussen,* and even at the coal-mines at 
Grand Hornu, where the generating plant comprises en- 

*See Paul Habets, ‘‘ Les Machines d’ Extraction Elec- 
triques ;” Revue Universelle, 4° série, tome ii., 1904, 











(‘008 tod “93 gz. £) 
‘oes 1ed “ml [ = z1uG ‘spoedg 
J ic) 


oes Mt eh l,l 
2 e wl ° 


2 779 407) 9.0[~(bs anou mmo }) 2u4y — 7g‘ PyseU] Jo spuswoy 


‘803-33 ZB-§ = (ex}QuI-9uU0} [) “MY, = : pag ‘syuomoM pwoyTIG 

















[JUNE 30, 1905 























FOR COLLIERIES. 








—: 























‘dH OOT = HUQ ‘siomog °(,909]-10} 9.01) UE, | = YUH “sI}10U] Jo sueMIO TW 
"(sa04-"33 2 .£) exjQu-ouu0y, 1 = yap ‘sonbioy, puv syuou10;g 


(328 ft.) or 6°6 


"8004-43 ZZ -G= (or}QUI-oUNO} [) ‘Wy, =: 71U_ ‘syUEMIONT JwONTIG 


»” 
rer eS rer re. er ee ere ae. are re 





(008 tod qj gz .£) 
2Y uy g.gr-(bs asyru nru0} [) ,wI — gry “wRsUT Jo sprowope ‘cos red “mm | = 3130p ‘speedg 


Zi s e| wl 


ENGINEERING. 










































































e) 
Z 
— 
Q 
Z, 
— 
= 
oO 
_ 
fam 
H 
oO 
<2) 
— 
ea) 
= 
oe) 
Z 
e) 
— 
Sl 
—< 
o) 
= 
‘Sal 
NM 
= 
> 
Z 
_ 
oO 
= 
= 
< 
Z, 
> 
5 


“HH OOL = UH ‘exomog *(,300-00} 9.01) ,WY, T = 4UL) “wHION] jo eJUOMIO;G 
"(8u0}-"43 cz. £) oujqui-onuoy, | = 710— ‘sonbioy, pus gUIMIO TY 


Abscisse Scale 
1 Div. = 100 m. 
(328 ft.) or 6°4 Revs. 


























June 30, 1905.J 


ENGINEERING. 





sei 853 











gines—one of 2100 horse-power, with a 75-ton fly- wheel, 
and one of 4200 horse-power, with a 100-ton fly-wheel. 
This engine is to be worked with three winding-machines. | 
Only one is at work at present with the 2100 horse-power | 
engine. The electrical energy delivered varies from 300 
to 00 kilowatts, and the fall of the voltage is about 10 
r cent. | 
Direct driving of winding machinery by asynchronous 
motors requires generators capable of standing a con- 
siderable overload and the installation of very powerful | 





ya 
, B- ir 
nN 


i is the current passing through the armature. 
E the difference of potential between the terminals. 
e the counter electromotive force. 
r the resistance of the armature. 
p the mechanical power given off. 
n the number of inductors on the armature. 
Z the total number of magnetic lines through the 





w= 


a (5) 


























































This is the maximum theoretical speed which the motor 
can attain when running with no load; the current in 
the armature is then z-ro, and the counter electromotive 
force is equal to the difference of potential between the 
bushes. 

On account of the losses of energy due to hysteresis, 
eddy currents, and mechanical friction, the torque of the 
motor will become zero before the currant and at a lower 
speed. When the resisting moment mes negative, 
tending to drive the motor at a speed greater than w! 















































































































sets at the power-station. This means an increased ex- | armature. on E 
enditure for extra boilers, steam-engines, and alternators; | N number of revolutions per minute. _- x <~_. then the counter electromotive force e will 
ut, on the other hand, the use of three-phase machines w! the angular velocity of the armature. 60 Zn 
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Shunt motors and separately- 
excited motors possess some- 
what similar properties — at 
least when they are supplied 
at a constant difference of 
potential. In separately - ex- 
cited motors the flux Z is con- 
stant, save for the slight reduc- 

















tion due to armature reaction. 
The torque (3) in this case is 
proportional to the current 7. 
When the motor is supplied 




















with a constant current its 
torque is also constant, and its 
speed (4) is pom toate nf to the 





is much simpler and much less costly than transforming 
alternating currents into continuous currents. 

Continuous-Current Motors.—The fundamental equa- 
tions for continuous-current motors are (1) :— 


(i ome ys ate yy a 3 ae 
r 
p =te=inNZ. ° (2) 
‘a a : ; s E B > - (3) 
27 
ute att nZE—-2rrC (4) 
60 =60 n? Z2 


* See ‘ Principes Wd Electrotechnie,” par Em. Piérard, 


page 138, and following. 


| these circumstances the mechanical characteristic of the 


difference of potential between 
the brushes. By varying the 
difference of potential we could work the motor with a 
constant torque at different speeds, provided that the 
current through the armature is kept constant. Under 


motor—i.e., the curve which represents the torque as a 
function of the speed—will be a straight line parallel to | 
the axis of abscisse, Fig. 8. The machine may then be 
started with any desired torque by progressively increas- 
ing the difference of potential between the brushes. 

If we maintain the constant difference of potential, the | 
current in the armature will always be strong enough | 
to produce a torque which can overcome the resisting | 
moment (3); the speed varies with the torque ; when the 
torque is zero, the speed = be 

T u 


« . 
60 nZ 





wl = 


be greater than E; the current in the armature wil be 
reversed, and will flow from the motor back into the 
mains, and the motor becomes a generator and acts as a 
brake by transforming the mechanical energy which it 
receives into electric energy. As soon as there is a re- 


sisting moment, the speed will fall below 27 x ©, and 
60 nZ, 


the current absorbed by the motor will be just sufficient 
to produce a torque equal to the resisting moment. The 
relation between w’ and C is represented by a straight 
line (4), passing throught the point corresponding to w! = 


2m, — and inclined slightly towards the axis of ordi- 


y nZ 

nates (Fig. 8); the ohmic resistance of the armature 

ris small, and hence is ake also very small. The speed 
nm ZL 


is therefore practically constant for all loads; it varies 
between the values O B and O B’ for loads between + C’ 
and — C’ (Fig. 8). Separately-excited motors supplied 
at constant difference of potential possess, therefore, the 
same self-regulating properties as three-phase motors. 
The same is the case with shunt motors, which behave, 
when supplied at a constant difference of potential, like 
separately-excited motors, 

hen ashunt motor is supplied at a constant voltage, 
the field current as well as the flux will be constant, and 


| the motor will therefore behave like a separately-excited 


It is, however, not always possible to keep 
the flux constant: for instance, when starting the motor 
the mains will be almost short-circuited through the 
armature, whose resistance is very small, and this cau-es 
a momentary fall of potential across the terminals, re- 


machine. 
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sulting in the field-current and, therefore, also the flux 
being reduced. 

For this reason a resistance must be inserted in the 
armature circuit to prevent the armature current from 
exceeding three or four times its normal strength. The 
field-current and, therefore, also the flux will remain 
constant, as they are not affected by the resistance. We 
now reduce the resistance ually, as the speed of the 
motor and, therefore, also the counter electromotive force 
increase, and in this manner a constant armature current, 
as we)l as a constant torque, may be maintained. Under 
these conditions a shunt motor will behave like a sepa- 
rately-excited machine supplied with a constant current. 
Continuous-current motors may be started without much 
loss of energy, and we will now examine the different 
methods which have been used for this purpose. 





1. Starting Rheostat.—This method is used when a 
shunt motor is connected across a pair of mains, between | 
which a constant difference of potential is maintained. | 
A buffer-battery may also be inserted across the same 
mains. The field-current is thus constant. 

A variable resistance R is inserted in series with the | 
armature. If the difference of potential between the | 
brushes be E!, the power absorbed in the resistance will | 
be (E-E!) i = #? R. 

During the period of acceleration, the resistance R is 
reduced progressively, and the current i and, therefore, 
also the torque C may be kept constant; this requires 
that E! —e must also be kept constant. 

The speed cannot be kept quite constant independent 
of the load, with the resistance R inserted. This resist- 
ance increases the ohmic resistance of the armature. The 
relation between the torque C and the speed (4) will be 
found by apes ay r+Rforr. This relation is repre- 
sented by a straight line through the point corresponding 


tow! = 2m 7 and the inclination of the line towards 
nh 


the axis of ordinates will be the ter the ter R is. 
The straight lines A R, AR’, A R”, &c. (Fig. é, page 853), 
which correspond to increasing values of R, show that the 
greater the resistance is the more will the speed increase 
in proportion to the torque. 

Phis method of starting a shunt motor causes the same 
loss of energy as we found with three-phase motors. 

2. Series-Parallel Method.—When using two motors for 
driving the winding machinery, the starting may be done 
by the series-parallel method—the same as used for regu- 
lating the speed of electric tramcars. It consists in 
starting the two motors b manage | them in series ; 
the yaa of sorecerthe | across each armature, if no 


resistance is inserted, will be 3° 


The normal speed will thus be reduced to half; when, 
later on, the motors are connected in parallel, and the 
total difference of potential E is applied across the arma- 
ture, the full speed will be attained. For the purpose of 
preventing jerks, while switching over from series to 
parallel, a kind of rheostat (controller) must be used. 

his method of starting gives a more satisfactory effi- 
ciency than the preceding methods, but the two motors 


| 
| 
} 
| 


“ 





together cost more than one motor of the same total 
power, and the circuit-controller is complicated. This | 
orinciple has been adopted by Messrs. Siemens and | 
falske at the Thiederhall Mines, at Thiedé, near Bruns- | 
wick. By using electric sources with variable pressure, 
the voltage between the brushes may be varied, For this 
purpose we may either use a battery of accumulators split 
up into sections, or a special generator, or an auxiliary | 
dynamo. 

3. Batteries in Sections.—A battery of accumulators, 
which is inserted across the mains, is split up into sec- 
tions; the latter are, however, connected in series so as 
to make up a total voltage equal to the pressure between 
the mains. During the period of acceleration, the brushes | 
of the motor are connected across one or more sections of 
the battery, the number of sections being increased as the | 
speed of the motor rises; the normal speed will be | 
attained when all the sections are switched on. 

The motor may be reversed by reversing the connections | 
between the brushes and the poles of the battery (the 
current in the armature will thus be reversed), and the 
different sections of the battery will then be equally dis- 
charged, provided that their number is even. 

The motor will have as many normal speeds as there 
are sections. For instance, four sections will give normal 
, pe equal to 4, 4, #, and full speed. For the purpose 
of avoiding jerks when switching a new section into the 
motor circuit, a rheostat must be used. The total resist- 
ance R required for each battery section must be equal to 
the resistance of the armature; R is, however, subdivided 
into smaller resistances, which are cut out progressively 
as the speed of the motor increases. 

The economy of this system as compared with that of 
the armature-rheostat is only obtained by great com- 
plications, which was shown —_ too clearly in the case 
of the winding-machine at pit No. IT. Zollern, installed 
by Messrs. Siemens and Elalske. 

4, Special Generator,—In this system the haulage motor 





THE 


is separately excited by a constant current, and the 
difference of potential is varied, and therefore also the 
speed, by regulating the electromotive force of the gene- 
rator which supplies the motor by means of a field 
rheostat ; the loss of energy is almost nil. But as one 
cannot use a buffer battery, the generator must be able to 
stand all the variation of the load, and the engine which 
drives the generator will be running on no load during the 
stop’ . The work of theengine might be equalised by 
providing it with a large fly-wheel, which could store up 
the energy during the stoppages of the haulage machines ; 
or the engine might drive another generator, which, in 
connection with a buffer battery, could supply a circuit at 
constant pressure. It is, however, always necessary to 
have reserve sets at the power.station, and this makes 
the undertaking costly. The use of a special generator 
is not practical unless the haulage machinery is close to 
the supply-station. This system was adopted by the 
Allgemeine Elektricitiits Gesellschaft in 1895 at the 
Hollertzug mines, and recently for two machines at the 
Alexandre pits of the Arnim collieries at Planitz, near 
Zwickau, in Saxony. 

The system of a special generator may be worked more 


economically by adopting high-tension three-phase cur- | 


rents. In this case the special generator is driven by an 
asynchronous motor, and the two machines are installed 
close to the haulage machinery ; with high-tension cur- 
rents the distance of transmission is less important. 

For the purpose of storing the energy during the 
stoppages of the winding machinery, M. Ilgner uses a 
large fly-wheel mounted on the shaft of a motor-generator, 
the latter consisting of an asynchronous motor and a con- 
tinuous-current generator. As the motor-generator is 
running continuously, the current from the supply-station 
will not vary much. The mean power is also less than in 
the case of an asynchronous motor driving the winding 
machinery direct. The continuous-current generator as 
well as the haulage motor are excited by a small con- 
tinuous-current machine driven by an asynchronous motor. 
This system has been adopted by the Allgemeine Elek- 
tricitiits Gesellschaft at the pits of St. Nicolas, at the 
collieries of Esptrance and Bonne-Fortune, Montegnée, 
near Liége. The installation, together with the results of 
some trials, will be described in the following part of this 

aper. Messrs. Siemens and Schuckert have adopted the 
Igner fly-wheel system to the machine at pit No. II. 
Zollern.* The motor is a continuous-current machine. 

5. Auxiliary Starting-Dynamo.—In this system the 
armature of the haulage motor M (Fig. 9, page 853) is con- 
nected in series with the armature of an auxiliary dynamo 
Da, across the mains of a constant-pressure circuit, and a 
buffer battery can also be inserted ; the fields of both 


machines are connected direct tothe mains. The auxiliary | 


dynamo is driven at a constant speed by the steam- 


engine G G working a set of dynamos. The field is regu- | 


lated by a rheostat, and the electromotive force generated 


in the armature opposes the pressure between the mains. | 


When the difference of potential E” between the brushes 
is equal to the pressure between the mains, no difference 
of potential will be available at the brushes of the haulage 
motor M, which will therefore be at a standstill. By 
reducing the resistance R the difference of potential E! 
between the brushes of M will be KE’ = E — E” ; a torque 
will now be exerted by M which will be increased b 

reducing E”. When the motor M has attained its fu 

speed, the counter electromotive force in the armature of 
Da should be as near zero as possible, and E” should only 


| be sufficient to overcome the resistance of the armature. 


The dynamo Da works, therefore, as a motor, aiding the 


| steam-engine ; but when the resisting moment becomes 


negative, then the auxiliary dynamo will work as a gene- 
rator, taking energy from the engine. The current will 
now flow against the pressure of the mains, and the energy 
generated by M, which has also become a generator, will 
increase, and therefore cause M to go slower. In this 
manner the auxiliary dynamo will keep the speed of M 
almost constant. The speeds as well as the startings are 
obtained without other losses than those due to driving 
the auxiliary dynamo. It is, however, inconvenient to 


have to regulate the field of the dynamo if this machine | 5 


cannot be placed near the haulage motor. 
The auxiliary dynamo may be driven by a motor. The 
two machines mounted on the same shaft constitute a 
ter, which may be connected with the mains and the 
haulage motor in different ways, but can be placed close 
to the winding-machine. This arrangement makes the 
winding-machine more independent of the power-station, 
which may be at a considerable distance from the pit. 

6. Starting Boosters.—The booster, which we have just 
described, consists of an auxiliary dynamo with a field 
rheostat driven by a shunt motor which receives current 
from the mains. With regard to economy, the booster is 
inferior to an auxiliary dynamo driven by an engine, 


because the efficiency of the booster is less on account of 


* See Paul Habets, ‘‘ Les Machines D’ Extraction Elec- 
triques ;” Revue Universelle, tome vi, 1904. Also Enat- 
NEERING, March 18, 1904, page 493. 


END 


| the double transformation of energy. The cost of instal. 
| lation is higher, as the motor and the auxiliary dynamo 
| of the booster must both be of the same power as that of ~ 
| the haulage motor. The speed of the booster may, how. 
| ever, be high; whilst the haulage motor, being direet- 
|coupled to the winding-machine, cannot have a sped 
| exceeding 50 to 60 revolutions per minute. Ee 
B a field-current of the auxiliary dynamo | 
| the ter will work as a booster proper—i.e., will raise 
| the voltage of the mains. We might, therefore, arra; 
matters so that the pressure of the circuit will be doubled 
when the haulage motor is running at full speed. Under 
these conditions the power of each of the booster-machines 
need not be more than half of that of the haulage mote 
| thus making the booster less costly. For this pur 
the voltage of the haulage motor must be twice that 
the mains, and we must ansiend either reduce the pre 
sure of the distributing system or design a high-tensio 
| motor, which with continuous-current machines is diffi- 
| cult when the tension exceeds 500 volts. The problem 
may also be solved by driving the winding-machine by 
two motors connected in series, each of which will, there. 
fore, only receive half of the total voltage. 

The latter system, which was brought forward by the 
Union Elektricitiits Gesellschaft, has been adopted by 
Messrs. Schuckert and Co. in the case of the winding. 
machine at the Friedrich-Franz mine at Liibtheen 
| (Mecklenburg). Fig. 10 is a diagram of connections, 
| An Ilgner fly-wheel may be mounted on the booster- 
shaft. This solution has been applied by W. Lahmeyer 

and Co, to the winding-machine of the Tiremonde pit 
of the Mining Company of Liguy-les-Airs. For ¢ 
| purpose of bringing the fly-wheel into proper play, a 
second booster is connected in series with the armature 
of the starting booster, in such a manner as to vary the 
speed of the latter automatically, and also inversely 
|as the strength of the armature current of the haulage 
| motor. 

M. Creplet reduces this group to a single dynamo, the 
shaft of which carries a special fly-wheel. As it is possible 
to allow a great variation of speed for this dynamo, the 

| fly-wheel can be much reduced. A machine on this system 
jhas been installed by the Compagnie Internationale 
| d’Electricité de Liége for the Fléron pit of the Hasard 
| Collieries at Micherot, near Liége. 

Very few trials on electrically-driven winding-machines 

| have been published up to the present time; the trials 

made on the machine at pit No. IT. Preussen afford the 
|only account we of the working of a machine 
driven by a three-phase motor.* We have made a great 
number of trials on the machine installed at St. Nicolas, 
at the collieries of Espérance and Bonne-Fortune, Mon- 
tegnée, and will now give a detailed description of this 
| installation, together with the results we have obtained. 


(To be continued.) 


| 
| 








A TremMENDOus CANTILEVER.—A_ cantilever bridge 
crossing the St. Lawrence at Quebec, which is now 
under construction, is credited with the longest span ever 
built. The structure consists of two approach spans of a 
length of 210 ft. each, two shore arms each 500 ft. long, 
and a great central span of 1800 ft. This bridge compares 
with the 1710 ft. of the great Forth cantilever bridge, and 
the 1596 ft. and 1600 ft. respectively of the Brooklyn and 
Williamsburgh suspension bridges. The total length of 
the bridge is 4220 ft., which is less than that of any of 
the other three mentioned by 1000 ft. or more. The total 
floor width is 80 ft., provision being made for two railway 
tracks, two roadways, and two sidewalks. The main 
posts of the great cantilever have a height of 325 ft., and 
each weighs 750 tons. 


Tue Itatt1an Navy.—The naval expenditure of Italy 
for 1904-5 is proposed to be 5,000,000/.; for 1905-6, 
5,040,000l.; -for 1906-7, 5,320,0007.; and for 1907-8, 
5,320,000. For each of the years from 1908-9 to 1916-7 
inclusive the credit is proposed to be further increased to 
,360,0007. per annum. The amount proposed to be 
expended upon new ships to be built or purchased is 
160,0007. in 1904-5, 200,000/. in 1905-6, 480,000/. in 1906-7, 
480,000/. in 1907-8, and 440,000/. in each of the financial 
years from 1908-9 to 1916-7 inclusive. With these credits 
it is proposed to build, or purchase, three armour-plated 
cruisers with a displacement of 10,000 tons each, and ten 
torpedo-boat destroyers. It is further proposed to build 
seven submersibles and fifteen torpedo-boats, to establish 
a torpedo factory at San Bartolomeo, &c. The Italian 
Admiralty is about to build at Venice a vessel for block- 
ading service, at present known as ‘“‘C.” She will be 
417 ft. long by 55 ft. beam, and she will have a displace- 
ment of from 5500 to 6000 tons. She is to steam, when 
required, at the rate of 25 knots. 


* See Schute, ‘‘ Gliickauf,” No. 13, March 26, 1904, and 
P. Habets, ‘‘ Les Machines d’Extraction Electrique; 
Revue Universelle des Mines, 4th serie, tome vi., 1904. 
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SCREW STEAMERS 
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Internal Combustion Engines, 
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Boilers. 
See page 29. 


VV osper & Co., Ltd.; 
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STEEL. Machinery constructed for boats built abroad, 
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Westminster, S.W. See Illustrated Advt. "each “ie 
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ining Tools, Rock-b« boring 


MACHINES and DRILL STEEL. Large 
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PICK CO., Lrp,, Sheffield, England. 2276 
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SHARON CHEMICAL CO., Lrpv., Derby. 
CRANES. 
Brothers & Co., 
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Makers of all kinds of Steam, Electric, and Hand 
Power Cranes, 


Catalogues and Prices on application. 
See Illustrated Advertisement, page 61. 
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LOCOMOTIVES, with cylinders pity bin. to 18 in, 
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Poplar, London. ™ 
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Agents Required for Olivoline |: 


in districts unrepresented. A perfect lubri- 
cating oil, durable and non See 30 years in use. 
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anchester Steam Users’ 


ASSOCIATION, 
FOR THE PREVENTION OF BOILER 
EXPLOSIONS. 


Safety issued 
1901. Com 
in case of 
and 








Certificates of 
cere Act, 
| niversal Exhibition at Liege. 
LONDON ( Liverpool Street Station ) 
First Class, 41s. ; Second Class, 278. 6d. 
CHEAP CONTINENTAL HOLIDAYS IN 

BELGIUM, including Brussels for Waterloo and 

Week-day. 

Send post-card to the Continental Manager, G.E.R., 

ve 
illastrated pamphlet (free). 719 
ENGINEERING AND CHEMISTRY. 
INSTITUTE. —SESSION, 1905-1906. 

The Courses of Instruction at the Institute’s Central 
not under 16 years of age; those at the Institute's 
Technical College, Finsbury, for Students not under 
Colleges are held in September. Particulars of the 
Entrance Examinations, Scholarships, Fees 
Colleges, or from the Head Office of the Institute, 
Gresham College, Basinghall Street, E.O. 

OOLLEGE (Exursirion Roap, 8.W. 

A Oollege for higher Technical Instruction for Day 
Mechanical or Electrical Engineers, Chemical an 
other Manufacturers and Teachers. The College isa 
of Engineering. Fee for a full Associateship Course, 
£30 per Session. 

E. Dawusy, M.A., B, M. Inst. C.E.; (Electrical 
SS ay W. E. Ayrton, F.R.S., Past Inst. 
sTRONG, Pb.D., LL.D., F.B.S. ; (Mechanics and Mathe- 
matics) O. Heyrict, Ph.D., LL. D., F 

(Leonarp Srreat, Orry Roan, E.C.). 

A College for Day Students not under 14, preparing 
to enter 
er Students. Fees, £15 per Session for Day 
Students. 

8. P. Txomrson, D.8c., F.R.8., Principal of the College; 
Mechanical Engineering and Mathematics) E. G. 
Inet. O.E. ; (Chemistry) R. Meupoua, F.R.S., F.1.C. 

City and Guilds of London Institute, 

A% 


CHEAP RETURN TICKETS from 
Third Class Rail and Second Class Steamer, 22s. 9d. 
the Ardennes, &c., via Harwich and Antwerp every 
Liverpool Street Station, London, E.C., for descriptiv 
ity and Guilds of London 
Technical College (Exhibition Road) are for Students 
14 years of age. The Entrance Examinations to both 
Courses of Study, may be obtained from the respective 
CITY AND GUILDS CENTRAL TECHNICAL 
Students not under 16 preparing to become Civil 
“School of the University of London” in the Faculty 
Professors :—(Civil and Mechanical Eogineering) W. 
Dean for the Session ; (Chemistry) H. E. ARw- 
B.S. 
peliy AND oviLDs TECHNICAL COLLEGE, 
«ineering and Chemical Industries, and for 
Professors oe and Electrical Engineering) 
KER, M.A., D.8c., F.R.8.E., M. Inst. M.E., A.M, 
Gresham College, Basinghall Street, E.C. 





(Candidates for Stud. Inst.C.E., 


A.M. Inst, O.E, R.1.B.A., &., also Entrance 
Examinations to Technical Colleges, COACHED in 
London or by correspondence ; terms on application. 
—O. RICHARDSON & CO., Engineers’ Agente, 368, 
Strand. A 66 


TENDERS. 
INDIA OFFICE, Wurrewat., 
28th Jane, 19065. 

THE SECRETARY OF STATE FOK INVIA IN 

COUNOIL is prepared to receive 
A Yenders from such Per- 
eons as may be willing to SUPPLY :— 

BRIDGEWORK, 60 ft. spans. 

The Conditions of Contract may be obtained on 
| to the Director-General of Stores, India 
Whitehall, 8.W., and Tenders are to be 
delivered at that Office by Two o'clock p.m. on 
Thursday, 6th July, 1905, after which time no Tender 


will be received. 
E. GRANT BURLS, A 56 
Director-G. 1 of Stores. 














TO BOILERMAKERS. 


[lenders are Invited for the 


CONSTRUCTION and DELIVERY in London 
of a MARINE TUBULAR BUILER, 8 ft. 9 in. dia., 
9 ft. long, to pass Lloyds and Boiler Insurance Survey 

. Working pressure, two furnaces. Very 
quick delivery required. Lowest or any Tender not 
necessarily accepted 

TOUGH & HENDERSON, A 
66, Upper Ground Street, Blackfriars, S. E. 


MOTOR OMNIBUS SPARE PARTS. 


London Road Car 


Ts ar 
COMPANY, Lrp., will be GLAD to HEAR 
M samples of Orankshatte, Pisto 
les of ts, ns, Pumps, Radiatore, 
Cylinders, Sprockets, Gear Wheels, mt an be in- 
1) intment at the Company’s Depot, 
ee West Brompton. 
rms are only required to Tender for such parts 
they make themselves, and their not tendering for 
will not prejudice their securing the Contract for 
part. 4. 33 








GLASGOW CORPORATION. 
GAS DEPARTMENT. 
TO IRONFOUNDERS. 
The Corporation of Glasgow invite 


[lenders for the following 
UANTITIES of CAST-IRON PIPES, viz.:— 

about 3083 yards of Pipes of 30-in. diameter, and 

ay td Pipes of 20-in. diameter, and also for SPECIAL 
ASTINGS. Specificati 


and | ERECTION of PLANT bl 


MERTHYR TYDFIL URBAN DISTRICT COUNCIL. 
REFUSE DESTRUCTOR PLANT. 
The Council invite 


[lenders from Experienced 


Makers of Refuse weeny Plant for the 
a 


120 tons of Refuse per day, together with all 
—- and Contingent Works connected there- 
t! 


The Council have selected three alternative sites, 
and copies of the site plans, together with “‘General 
Conditions and Particulars for the guidance of Con- 
tractors tendering,” may be obtained upon application 
to T, Fusrcure Harvey, ., Engineer and Surveyor 
to the Council, upon payment of a fee of £3 33., which 
will be returned upon receipt of a bona side Tender. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

Sealed Tenders, endorsed ‘ Destructor Plant,” must 
be delivered to T. AyzURYN Regs, Eeq., Clerk to the 
Council, on or before the 1st September, 1905. 

T. FLETOHE® HARVEY, 
Engineer and Surveyor to the Council. 
Town Hall, Merthyr Tydfil, 
16th June, 1905. Al7 


METROPOLITAN WATER BOARD. 
TENDERS FOR THE SUPPLY OF 42 in. AND 
OTHER SLUICE VALVES, PIPE CONNECTIONS 
AND FITTINGS. 


The Metropolitan Water Board invite 


[lenders for the Supply of 


42 in. and other SLUICE VALVES, with PIPE 








eae CONNECTIONS and FITTINGS, t> be delivered at 


Cricklewood, in the County of London, 

The Forms of Tender and Oontract, with Specifica- 
tion and Schedule, may be obtained, and the Drawings 
inspected, on application at the Office of the Board, 
The Firs, Southern Road, Fortis Green, East Finchley, 

een the hours of Ten and Four (except on 
Saturdays), on and after Thursday, the 29th inst., on 
uction of an official receipt for the sum of Ten 
uineas, which must first be deposited with the 
Comptroller, at the Board’s Central Offices, Savoy 
Court, Strand, W.C., which sum will be returned 
after receipt of a bona Tender. 

Tenders, endorsed ‘‘ Oricklewood Reservoir’s Valves,” 
enclosed in sealed envelopes, addressed to the under- 
signed, must be delivered at the above-named Cent 
Office, Savoy Court, Strand, W.O., not later than 
Twelve Noon on the 10th July, 1905. 

A. B. PILLING, 
Olerk of the Board. 


CORPORATION OF LEICESTER. 
WATERWORKS. 


DERWENT SUPPLY MAIN.—Szcrion No. 1. 
Contract No. 1. 





TO WATERWORKS CONTRACTORS. 


The Water Committee of the Leicester Corporation 
are prepared to receive 


[lenders for the Execution of 


the WORKS required in the Laying of Mains, 
Building of Valve Chambers, Fixing Valve and other 
Fittings, Telephone Cables and other Work in con- 
nection with Section No. 1 of the Main for bringing 
the Derwent Supply to Leicester and for the Black- 
brook Temporary Supply, 
: _ approximate lengths of Mains to be laid are as 
lollows :— 
4880 yards 32} to 82} in. dia. Cast-iron Pipes. 
490 do. 15 do. do. 
1860 do. 12 do. do, 
240 do. 6 do. do, 
Total 7470 yarde, or 4} miles. 

The Drawings may be in at the Offices of the 
Engineer, Mr. J. B. Everarp, M. Inst. C.E., 6, Mill- 
stone Lane, Leicester, and Conditions of Contract, 
Specification, Quantities and Form of Tender obtained 
from him upon payment of £5, which will be returned 
upon the receipt of a bona fide Tender and of the 
Conditions, 8: fication and Priced Quantities. 

Sealed Tenders upon the — aa addressed 
to the Chairman of the Water ittee, Town Hall, 
Leicester, are to be delivered not later than Ten 
o’clock in the forenoon of Monday, the 17th day of 
July, 1905, endorsed “Tender for Laying Mains— 
Derwent Main.” 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

E. V. HILEY, Town Clerk. 

Leicester, June, 1905. Y 956 





CORPORATION OF LEICESTER. 
WATERWORKS. 


DERWENT SUPPLY MAIN.—Sxrction No. 1. 
Contract No. 2. 


TO PIPE FOUNDERS. 


The Water Committee of the Leicester Corporation 
are prepared to receive 


[lenders for the Supply and 


DELIVERY of PIPES and SPECIALS required 
in connection with Section No. 1 of the Main for 
bringing the Derwent Supply to Leicester and for the 
Blackbrook Temporary Supply, comprising :— 

Tons. 
32} in. Straight Socket Pipes 339 
324 in. 8 a » 278 
82} in. a aa 683 
15 in. or 9 
12 in. * o 


6 ia. ” ” 
Special Castings 


82 

210 

9 

163 
Total 4012 3 

The Drawings may be inspected at the Offices of th 


Engineer, Mr. J. B. Everarp, M. Inst. C.E., 6, Millstone 
Lane, Leicester, and Conditions of Contract, Specifi- 
btained from 


twrwcoontmr 


3020 | cation, Quantities and Form of Tender o! 


ment of £5, which will be 


him upon pa: returned upon 
a a bona fide Tender and of the Conditions, 


the receipt 


to Mr. | Specification and Priced Quantities. 


ipes, &.,” ad- 
dressed to the Subsoriber, will be received by him on 
Sie epi Sot Sem w ae 
0 nol ves to 
the lowest or any we ne a 
ses ners, Ce WERS, Town Clerk. 
24th June, 1905. A 2% 


5, 
the Chairman of the Water Comm: 





Sealed Tenders upon the form ee, addressed to 


tee, Town Hall, 

Leicester, are to be delivered not later than Ten 

o'clock in the forenoon of Monday, the 17th day of 

July. 1905, endorsed “Tender for Pipes—Derwent 
nD. ” 


CORPORATION OF LEICESTER. 
WATERWORKS. 


DERWENT SUPPLY MAIN.—Sscrion No. 1. 
Contract No. 3. 


TO VALVE MAKERS. 


The Water Committee of the Leicester Corporation 
are prepared to receive 


[lenders for the Supply and 


DELIVERY of No. 30SLUICE VALVES, varying 
in size from 4 in. to 80 in. diameter, and No. 22, AIR, 
REFLUX, FLAP and RELIEF VALVES required in 
connection with Section No. 1 of the Main for bringing 
the Derwent Supply to Leicester and for the Black- 
brook Temporary Supply. 

The Drawings may be i at the Offices of the 
Engineer, Mr. J. B. Everarp, M.Inst.0.E., 6, Mill- 
stone Lane, Leicester, and Conditions of Contract, 
Specification, Quantities, and Form of Tender, obtained 
from him upon payment of £5, which will be returned 
upon the receipt of a bona fide Tender and of the 
Conditions, Specification and Priced Quantities. 

Sealed Tenders upon the form supplied, addressed 
to the Chairman of the Water Committee, Town Hall, 
Leicester, are to be delivered not Jater than Ten o’clock 
in the forenoon of Monday, the 17th day of July, 1905, 
endorsed *‘ Tender for Valves—Derwent Main.” 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

£. V. HILEY, Town Clerk. 
Leicester, June, 1905. Y 958 





COUNTY OF LONDON. 
THE LONDON COUNTY COUNCIL TRAMWAYS. 
LINES SOUTH OF THE THAMES. 
TO ENGINEERS, CONTRACTORS AND OTHERS, 
THE LONDON COUNTY COUNCIL invites 


[lenders for the Roadwork 


and PLATE-LAYING required for the Re- 


Construction for Electrical Traction on the Conduit | and 


system of the ways (a) from the au 

Tramways in Red Lion Street, via York Road, Batter- 
sea Park Road, Nine Elms Lane, Albert Embankment 
and Lambeth Palace Road to Westminster ; (0) along 


ral] | Lambeth Road, and (c) along Falcon Road ; and for the 


execution of certain paving works in connection there- 


23] with. The total length of the above-mentioned lines 


is about 12 miles single track. 

The Contractor will be required to use the track 
rails with their fastenings, the slot rails, and conductor 
rails, which will be furnished by the Council under 
another Contract ; but all the remaining metal work 
and other materials, and all the special work at junc- 
tions, crossings, crossovers, &c., will be incl i 
the Contract. 

Persons desiring to submit Tenders may, on and 
after Saturday, 1st July, 1905, obtain the Drawings, 
Specification, Form of Tender and other particulars 
at the sagaere Department, County Hall, Spring 
Gardens, S.W., upon payment to the Cashier of 
the Council of the sum of £5. This amount will, 
after the Council or ite Committee shall have come to 
a decision upon the Tenders received, but not before, 
be returned to the Tenderer, provided he shall have 
sent in a bona fide Tender and shall not have with- 
drawn the same, but in nocase will the fee be returned 
unless a bona jide Tender is submitted. par 
ticulars of the work may be obtained on application 
at the County Hall previously to the payment of the 
fee for Specification, &. 

Tenders must be upon the official forms, and the 
printed i one contained therein must be 
strictly complied with. The Contractors will be 
bound by the Contract to pay to all workmen (except 
a reasonable number of legally a) tices) 
employed by them, wages at rates not | and to 
observe hours of labour not greater, than the rates 
and hours set out in the OCouncil’s list; and such 
rates of wages and hours of labour will be inserted 


3 
in and form part of the Contract by way of schedule. 
County Council, Spring Gardens, 8.W., ed 

L.0.0. 
Ten 
o'clock a.m. on Tuesday, 18th July, 1905. 
which with 
The Council does not bind i to yr the lowest 
have withdrawn a Tender after the same had been 
Clerk of the London County Council. 


Each Tender is to be delivered at the County Hall, 
in a sealed cover, adi to The Clerk of the 
“Tender for Roadwork and Pilate-laying, 
Tramways.” No Tender will be received z 
iy 
not comply the printed 
instructions for tender may be Fi 
or any Tender, and it will not accept Tender of 
any person or firm who shall on any previous occasion 
opened, a reasons for withdrawal were 
satisfactory to 
. L. GOMME, 
County Hall, Spring Gardens, 8.W., 
30th June, 1905. A 68 








APPOINTMENTS OPEN. 
HALIFAX EDUCATION COMMITTEE. 
MUNICIPAL TECHNICAL SCHOOL. 





Principal—J. CrowTHER, B.Sc. 


A pplications are Invited for 
the following APPOINTMENTS :— 

HEAD of ELECTRICAL ENGINEERING DE- 

PARTMENT. Salary £200 per annum. 

HEAD of CIVIL and MECHANICAL ENGINEER- 
ING DEPARTMENT. Salary £200 per annum. 

ASSISTANT for BUILDING CONSTRUCTION, &c. 
Salary £130 per annum. 

Particulars and Forms of Application may be 
obtained from, = pony — Lng! oe 
und ned, not later than ay, ly » s 

—_ Ww. H. OSTLER 


& , Secretary. 
Education Offices, Halifax. A47 


THE GOVERNORS OF THE WOOLWICH 
POLYTECHNIC invite 


A Pplications for the following 
Septe 





APPOINTMENTS, which will date from next 
mber :— 
1, One TEACHER for ing Subjects, at a 
eg salary of £150 per annum. 
2. One TEACHER (Evening Classes ) for Build- 
wt mee re’ &c. 


The Corporation do not bind themselves to accept | addressed 


the lowest or any 
Leicester, June, 1905. 


E VY. HILEY, Town Clerk. 
Y¥ 967 





uded in, 





MINISTRY OF PUBLIC INSTRUOTION, Ecypr 
POLYTECHNIC SCHOOL OF ENGINEERING 


n Instructor in Engineering 
is REQUIRED, to begin work on Sentem| 
30th, in the Polytechnic Schoo! of Engineeriny: 
ohel 
Instructor appointed will be engaged ia tea-)); 
Deneeietive Engineering and Hydraulion _——— 
Candidates must have had practical experience as 
fe meter and have been engaged on work of a Class 
- mee nese = = —- to be taught. They 
ald be from years 0 unmarri 
sagt . twos oy ome aol : re — 
versity ree or oma in Engineering j 
py a 
it per annum (L Eg. 35 per mens 
rising — £553 per annum (L Eg. 45 per senetentt 


lor p out to Egypt. Bachelor 

quarters are provided. ‘at — 
Applications, with full statement of qualifications 
and accompanied by copies only of testimonia!s, must 
be sent in before July 22nd, 1905, addressed to W, ¢. 
MACKENZIE, Eeq., D.Sc., 5, The Crescent, Cromer 
to whom Candidates may apply for further informa’ 
tion. Y 934 


MINISTRY OF PUBLIC INSTRUCTION, EGYPT. 
SCHOOL OF AGRICULTURE. 


ber 
» Sbizen 








Instructor in Land Sur- 


n 
A VEYING and FARM ENGINEERING js 
REQUIRED, to begin work on September 30th, in the 
School of Agriculture, Ghizeh (near Cairo). 
Preference will be given to Candidates having ex. 
jana of practice and teaching. They should be 
23 to 33 years of age, unmarried, and have a 
robust constitution. 
A University Degree or College Diploma is an 
essential _ 7p LEg 
Salary abou 5 per annum ( . 24 per mensem), 
rising to about £393 per annum (L Eg. 82 per mensem), 
Allowance for passage out to Egypt. Bachelor 
quarters are pro’ . 
Applications, with full statement of qualifications, 
accom: ed by — only of testimonials, must 
be sent in before July 22nd, 1905, addressed to W. 0. 
MACKENZIE, Esq., D.Sc., 5, The Crescent, Oromer, 
to whom O: 


tes may apply for further informa- 

tion. Y 938 
A Manufacturing Company, 
dealing in metal products, REQUIRES a 
MANAGER competent to take control, under the 
directors, of both commercial and manufacturing de- 
partments; age not to exceed 40. Salary to commence 
at £500, with prospects of considerable advance.— 
Address, with full particulars of experience, A 15, 
Offices of ENGINBERING. Alb 


INDIA. 








A n English Firm, in one of 

the Presidency towns, REQUIRE the SER- 
VIOES of a young MECHANICAL ENGINEER (age 
about 26, bachelor preferred). 

One who has passed through shops and drawing office 
and then taken up the commercial side; must have 
@ good address and manner, and be accustomed to 
estimating, correspondence, accounts, &c. Applica- 


| tions treated in confidence if desired. — Addrese, 


Y 968, Offices of ENGINEERING. Y 968 


anted, a Good Trained 
ENGINEER, who has had lengthy experi- 

ence in the design of modern high-speed engines, to 
undertake the position of engineer-estimator in the 
sales department of one of the leading engine builders 
in Great Britain. He must be familiar with the 
existing methods of tendering for Corporation work, 
and with specifications for private work. He must 
also be accustomed to interviewing consulting en- 





gineers. 
Address replies to H. H. LYDE, Esq., 32, Great 
St. Helen’s, London, stating age. Y 927 


anted, at Once, in Kent, 
RESIDENT ENGINEER for large factory ; 
must have mechanical and electrical training, 
and be well up in running of steam and electrical 
plant (d. c. 500 volts) and gearing ; also used to con 
of men. Married man preferred. Salary £200 with 
prospects.—Apply, by letter only, stating age and 
experience, to BOX V. B., care of GLEnpDBNNING &Co., 
Advertising Oontractors and Agents, 90, Cannon 
Street, London, E.C. A 62 


Gurveyor Required, for Service 

in the East; one accustomed to ordnance survey 
work preferred. Previous experience must be stated 
and highest references supplied.—Apply to Z. F. 356, 
care of Dsgacon’s Advertising Offices, ‘eadenball 
Street, E.O. A 32 


anted, an Analytical 
CHEMIST for coke ovens with bye-product 
plant in South Wales.—Address, stating age, exper! 


ence and salary required, with copies of two 
testimonials, A 19, Offices ENGIN rERiNG. Ald 











Wanted, in the London 


district, a young and energetic SHIP 
DRAUGHTSMAN, well up in Government work, 
theoretical calculations and the use of the integrator. 
—Write, stating experience and salary required, to 
BOX 227, Sguu's Advertising Offices, London, aa - 


anted, Intelligent Young 
DRAUGHTSMAN for marine engine Wore, 

used to engine work and iron requirements, &c-, - 
act in commercial department in conneviion with 
coste and estimating.—App'y, stating age, perio oe 
wages, &°., to BOX 26, Post Office, Stockton-on-**cr 


[2xghtsman.— Wanted, iix- 

perienced MAN, used to heavy gearing ant 

the — - hauling Fiat goiak - i ations ; 
ve iculars of experience, PR, 

expected Ls confidence.—MATHER & PLATT, /."?» 
ford Ironworks, Menchester. 


° 7 

raughtsman.—Electri: 4! 

Firm in the Midlands REQUIRE DRAUGITS- 

MAN used to continuous-curreat and altercint 

. — Al tions, with details of poevien 

oer omes testimonia!s, references, present 6"); 
A 38, Offices of ENGINEERING. 4 











JUNE 30, 1905.] 





ENGINEERING. 











A Pre! 


ligent men, over 21, as I 
Measures, who = prevar 
Trade Examination. Per 
particulars free from INSPECTOR of W. => 


Oakham, Rutland. 
anted, Tool and Jig 


’ \ DRAUGHTSMAN for electrical work ; 
have had experience in special tools and axeuves, = 
medium sized work. State age, full particulars of 
career, salary expected, and enclose copies of refer- 
ences.—Address, A 52, Offices of ENGINEERING. 


Prarghtsman, to take charge 


a year MAY BE pene by intel- 
tors of Weights and 
to pass the ago * $s 











of drawing office ; one used to odpiguing beney } 


motor vehicles-preferred. Good references 
perience indispensable. —Address, by letter, D. J., 
care of J. W. Vickers, 5, Nicholas Lane, E.O. A 34 


Wanted, for London Office, a 


capable DRAUGHTSMAN experienced in 
refrigerating work, land and marine. —Address, giving 
full details with ref , salary required, &c., A 57. 
Offices of ENGINEERING. A 57 


\ anted, for a Consulting 

Engineer's Office, a Mechanical DRAUGHTS- 
MAN.—State age, experience, and salary lee to 
JOHN H. DARBY, Brymbo, near Wrexham. A40 


f[turner, with good previous 


experience, REQUIRED for permaneut position 

in a shop doing high- class repair work in provincial 
town ; age 35 to 40; state age, experience and wages 
required ; a good place for a good man. a 
A 25, Offices of ENGINEERING. A 


Jitters and Erectors, first-class 
hands only. — Letters, SUPERINTENDENT, 
Motor Works, Edinburgh Road, London, W. A 46 

















W anted, an Experienced Tyre 


ROLLER.—Address, A 42, Offices of PY 
GINEERING. 


anted, Assistant used ~ 


drawing office routine and able to get out 
quantities and tists of material ; state age, experience 
and salary required. —Address, A 39, Offices of ty 
GINEERING. 


Wanted, Junior Clerk for 


engineers’ accounts; good and quick writer 
indispensable.—Address, with age, references, salary 
required, A 61, Offices of ENGINEERING. A6l1 


Hyagineering Pupil.— Vacancy 
with Firm (Government Contractors) manu- 
poet ney latest types of machinery, oil and gas 

ines, &c.; moderate premium. — Address, 6521, 
Of ces of ENGINEERING. 6821 


Africled Pupil. .—A large Firm 


of Engineers in the Midlands, employing up- 
wards of 1000 hands, have a VACANOY for a premium 
APPRENTICE.—Address, Y 944, Offices of nm 
ING. 044 


Pupil.— Vacancy Occurs in the 
office of a well-known consulting engineer in 
Westminster for one PUPIL. Previous technical train- 
ing essential.— Address, ¥ 947, Offices of ENGINEERING. 


SITUATIONS WANTED. 
TO FOREMEN, CLERKS OF WORKS, &c. 


[ihe National Association for 


EX- ——— 119, Victoria Street, 8.W. (Tele- 
hone 367, estminste ter; Telegrams, ‘‘ Employons,” 
indon), SUPPLIES MEN of good character only as 
navvies, masons, bricklayers, porters, — care- 


takers, 
Characters up > te = 
No fees.—Apply, 8: 'ARY, as above. 


Vacancies Promptly Filled in in 


branch of engineering on application to 
Cc. RICHARDSON & OO., 868, Strand. Tel.: 
Cent. 


(jeneral Manager.—A Gentle- 


man, having had large experience as a com- 
mercial manager of an extensive engineerin; 
will shortly be OPEN to RE- ENGAGEMENT 
eatisfactory reasons, Very successful organiser. 
sults of past work have shown a greatly increased 
turnover, changing a business running at a loss into 
one with excelent profite.—Address, Y 882, a of 
ENGINEERING. 


I, Mech. E. Upen for En- 


M. GAGEMENT as works manager, chief en- 
gineer, or position of trust; experienced in iron and 
steel works, having had charge of the design. erection, 
and upkeep: of blast furnaces, steel works, mills, mines, 

also as assistant locomotive super., charge of 
harbour works, and the conversion of machinery from 
steam to electric drive. hydraulic and general work. 

ee. » Y 987, Offices of ENGINEERING. 


(Sonstructional Engineer (38), 


17 years as outside representative in charge 


























a 





business, 
for = 











pointments at £100 to; 


Re. Mechanical Engineer, 


ENGINEERING 


4 — and Rein: 


cee oS ts Bo =. & 


TOS OF A PARTICLE. ByG 


ORDINARY “FOUNDATIONS. 


Lewis Institute, 


Marine 
THE GAS $ ENGINED; “By F 


KINEMATICS OF "MACHINES. By R. J. 
RvstLS COATINGS ; CORROSION 


A TREATISE ON CONCRETE, PI PLAIN AND by g ear 
lorced Concrete. 


Including the Coffer-dam_ Process for Piers, 


ember of the American Society of Mechanical Engineers. 8vo. 
cIViL Eb ENGIN EER'S "POCKET-BOOK. By J. 0. TRAUTWINE, C.E. 


THE. "MECHANICAL ENGINEER’S POCKET-BOOK. By W. KENT, A.M., 


A TEXT-BOOK ‘OF MECHANICAL ENGINEERING. By W. J. LINEHAM, M.IL. 
Seventh Edition. 900 Illustrations and Diagrams and 18 Folding Plates. 8vo. 


THE “DESIGN OF PLATE GIRDERS. By W.E. LILLY, M.A., 
M.1.0.E., Ireland, Lecturer on Engineering in the University of Dublia. 


A Catalogue containing full particulars of these and other Scientific Books will be sent free on application. 
CHAPMAN & HALL, Liwrtep, 11, 


PUBLICATIONS. 


Materials, Construction, 
F. W. TAYLOR, M.E., and 8. E. THOMPSON, 8.B. 


NES BRIDGE D ROOF 
THE. GRAPHIC “METHOD DURE, PLE, ince aw 3 ia Colo a Voir an MYRON 
in Colum nive 


DESCRIPTIVE GEOMETRY F FOR STUDENTS OF ENGINEERING. 
ELEMENTS ‘OF THE. KINEMATICS oF A POINT AND THE RATIONAL ME-| rae 


a. 6d oo 
"hy J. ik MoyER, 


59 figures 
ELEMENTS OF * MECHANISM. ‘By ?. SCHW AMB, 8.B., an ‘ALLYNE L. MERRILL, 


By 


ELEMENTARY FORGE PRACT ICE. By J. LORD BACON, Instructor in Forge Work, 


Ohicago. 
READY REFERENCE TABLES. ~Coahiesion Factors of every Unit or Measure in Use. 
a on mes ——_ Legal Standard Values of the United States. 


A HANDBOOK, FOR SUPERINTENDENTS OF CONSTRUCTION, ARCHITECTS, 

ERS AND BUILDING INSPECTORS. By H. 

NAVAL. “ARCHITECTURE. By H. PEABODY, Prof. of Naval Architecture and 
usetts, S8vo. 217 figures. 3is. 6d. net. 

R. HUTTON, Prof. of Engineering in Columbia University. 


By CARL HERING, M.E. 16mo, 


RIOHEY. 16mo, Morocco. 17s. net, 


DURLEY, B.Sc. 230 figures. 17s. net, 
AND ELECTROLYSIS- OF IRON AND 


178. net. 
18th Edition. 


M.E. 
12s. 6d. net. 


M.I. Mech. E., 
7s. 6d. net. 7211 


M.E., 
Demy 8vo. 


Henrietta Street, Lonpon, .W.C. 








JUST PUBLISHED. 





* Over 900 pages, Crown 4to. 





J. STEVENS, 9, FENCHURCH AVENUE, LONDON, E.C. 


The SECOND EDITION of 


THE ENGINEERING TELEGRAPH CODE. 


Entirely Re-written, Revised and much Enlarged. 
By JAMES STEVENS, M.E., M.I. Mecnu. E. 
Largely in use all over the World. 


Used by five Governments. 
Handsome Cloth, 40s. net. 





6816 








Civil Engineer, with 20 years’ 


experience ¢ on public works at home and in the 
Colonies, is OPEN for an ENGAGEMENT ; has carried 
out several large and important works, including 
serew-pile bridges, jetties, harbour works, buildings, 
&c. ; isused to the control and management of large 
bodies of men. Highest references.—Address, * a 
Offices of ENGINEERING. 3 


A @vertiser Offers Himself as 


MANAGER of printing and advertising 
department of large firm to control and arrange the 
production of their printing. Exceptional practical 
experience in designing and arranging catalogues, 
advertisements. —- Address, A 53, Offices of En- 
GINRERING. A 53 


Egineer (29) Requires 
PERMANENT POSITION of trust, whose 
pao ap Book is internal combustion engines of various 
¢ ging from small motors as used for cars 
and launches to larger gas engines ; a good draughte- 
man and used to the management of men; good 
referencee.—Address, A 21, Offices of ENGINEERING. 


Egiish Gentleman, resident 

in Russia, SEEKS ENGAGEMENT in London ; 
intimate knowledge of five Euro 
wide experience of tarial an 











languages, — 


ENGINEERING PARTNERSHIPS. 


e Invite Confidential 
Communications from FIRMS of GOOD 
REPUTE who are to admit suitable partners, 
or whe desire to ell outright. From our unique 
experience — ex over 50 years—and 
clientele, we can effectual services, to iy 


sound undertakings. 

ENGINEERS wishing to JOIN or PURCHASE 
sound established businesses, can always hear of 
molliylng thelr sepistmanse 00 the eaderigued.. 

e remen' e unde 
WHEATLEY KIRK, PRICE & 
46, Watling St. , London, E.C.; & Albert Sq., - rN, 


artner with £8000to £10,000; 


also one with £12,000 to £16,000, in sound 
engineering works, showing progressive profite and 
increasing annual turnover ; references exchanged.— 
C. RICHARDSON & CO., 368, Strand. Y¥ 997 


Partner Wanted, in a Leading 


Marine Motor Manufacturing Business showing 
excellent returns, six years’ record; an exceptional 
opening for an energetic engineer.—Address, A 22, 
Offices of ENGINEERING. A 22 











“Patents for Inventions 
AND HOW TO PROOURE THEM.” 
By G. G. M. Lge Mem. Inst. M.E., Assoc. 


em. Inst. O.E., Fel. 0.1.P.A. 5221 

London: OROSBY, LOCKWOOD & SON, 
Szconp Eprriox. Oloth, price 1s. 6d. post free. 

British Engineering Standards 


OODED LISTS. 





blished 
Soars Lap., 
“A book which eel aehatio es toca ni 
ngineer. 


able."—Z 
age nings from Patent Laws 
ALL OOUNTRIES. 

W. LLOYD Wise F.B.G.8., Assoc, Inst. 0.5. 
elon of the Chartered ae aa Two, 

cect et enndina en to tee Voleas Looe, Peneti 

ip Sernneran: Sveeeeitn, Oe. of 22 Countries, 
* work ves a great deal of information likely 

pte pe wb EE eS Suaety SEE 

Connon |. WiSE-HOWORTE, 4, Lincoln's Inn 

Fields, W, 9749 





WANTED, &c. 
BHesiness Man (German), 


established over 30 years in ens of great ex- 
[ew resa oa. valuable pa geen throughout France, 
d with metallurgy, knowing four 
cameecetieniota French, Germen and Spanish), and 
accustomed to deal with large contracts, S dene 
the AGENOY for France of a good English firm.— 
Address, H. H. 577, care of E. A. Marty & Co.,, 96, 
Queen Street, London, E.0. ‘a 56 


A French Engineer (diplomé), 


familiar with mechanical construction, with 
capital available, DESIRES an AGENOY or the manage- 
ment of a cepot in ce.— Address, ae 60, 
Chemin Ohartreux, Marecilles, France. Aé 


Feetric Cranes, Aerial Cable- 


WAYS and TELPHERS.—A.M.L.C.E. with 
extensive experience in design and construction of 
above, with well-furnished London offices (established 
1899) and good connection, WISHES to REPRESENT 
FIRMS in vt above lines. —Address, Y 697, — of 
ENGINEERING. Y 607 


(jentleman, with long experi- 
ence of engineering trade in is, is OPEN 
to ACT for good-ciass firms desiring representation in 
Leeds and district, Advertiser is well knowa in the 
trade.—Address, D 77, Roninson’s Advertising a 
Leeds. Y¥ 984 


“=| Marine Engineer of consider- 
able experience ashore and afloat, now vees. 
senting .a well-known engineering speciality, CAN 
spare ‘time to energetically KEPRESENT another at 
same time.—Address, Y 701, Offices of ENGrinsERine. 


anted, Selling Agents for 


Gas Engines, Producer to KYNoOH LED. by 
letter only, giving full particulars, to KYNOO 
Holford Engine Works, Birmingham, 


frm of Manufacturing En. 


gineers, having extensive works, wes ccoeeet 
with modern tools and ia are OPEN to UN 
TAKE the MANUFACTURE of patent ~ demecnes | ~ 
—Address, 7821, Offices of ENGINEERING, 
































PATENT AGENTS. 





Russia with engineering firms of the highest tending. 
—Apply, F. L., 16, Bedford Gardens, Kensington. - 
49 





¥ 998 Naval Architect or Assistant 


(35) DESIRES ENGAGEMENT with consulting 
business, charge of yard or office ; varied experi- 
ence ; excellent references. —Address, in confidence, 
Y 992, Offices of Encrveerime. Y¥ 992 

32 


years of age, 3} years’ colliery experience, 
five years Rand Gold Mines, good designer and 





draughtsman, WANTS POSITION.—Add: A 16, 
Y 882 ug: _ A 16 Lowpon, W.C. ; and 


Offices of ENGINEERING. 


Epgineer (28) Desires Re- 


sponsible POST; very latest practice in CO. 

ont cold air refrigerating machinery and general 
cngnowies ; first-class draughtsman, Whitworth 
ibitioner, ; highest references.— 
‘Address, A 55, Offices of Exoinzerina. A 65 


ngineet, Austrian (26) Re-| ¥. 
IRES gree vg | as a mechanical draughte- 
man ; Tone salary. ens, 
Shepherd's Bush, A 29 








» 25, Granville G 





construction and erection bridges, lock gates, cai 
floating docks and their machinery. home and abrcad, 
DESIRES similar REPRESENTATION, or assistant- 
managership bridge-building or constructional en- 
gineering establishment. Exceptional experience and 
excellent references. Fluent knowledge Spanish.— 
Address, A 5 A 58, Offices of Excienerine. A 58 





Daughtsman (25), ood | oloia 


technical training, six years’ experience, 
hydraulic, high-speed dynam 
general i ATION, similar 
. or speciality ; ; Speaks French, — GORET, 113, 
gton Park Road, S.E. ‘a 67 


ores turbines, 





Naval - Engineer, with long 


experience in charge of all classes of warshi 
latest Admiralty practice, excellent service credentials, 
Board of Trade certificates and private recommenda- 
tions from officers of high standing, is OPEN to an 
eae. No objection to travel.—Address, 

967, Offices of Encivesrine. Y 967 


Bogishman, who has been in 


America four years, is return short) 
DESIRES POSITION as foreman or mounagey ‘with ‘with 
dapticate machine part. Naira, ue ee iGrT0 ON. 

ne — y Mr. H 
rton, near Manchester. a one fe 


Pirgineer (35) Desires Poitiio 
as manager, assistant or representative ; eos 


GIBBINS, Dwisley Lane Wigan. uname Y 











Loin g Draughtsman Desires 


CHANGE ; has good experience in Admiralty 
arrangements and main and auxiliary 


Patents in all Countries, 


Drsiens AND TRADE MARKS. 

E. P. ALEXANDER & SON, 306, Hion Hovsorn, 
Lonpvon, W.C. (formerly of 19, Southampton Bidngs., 
W.C.), CHARTERED PATENT AGENTS. 

(ESTABLISHED 1874). 
Pamphlet and general advice gratis, 
Tel ‘elegrams: ‘‘ Epa, London.” 


* Patents for Inventions.” A 


Handbook on Patent Law and Practice. 7165 

Post free, from ORUIKSHANK & FAIRWEATHER, 
Chartered Patent ents, 65 & 66, Cuanczry Lays, 
. Sr. Vincent Sraxer, Giuascow. 


Pn Designs and Trade 


MARES, in all countries at moderate ey 

A chart of 187 mechanical motions, fost free, 6d. 
Booklet of useful information, containing list of fees 
and parti of New Patent ace gratis. — 
HARRIS & MILLS, Patent Agents, Est. 1866, 23, 
epee Buildings, Chancery Lane, London, 
6823 


Pre .—G.F. Redfern&Co., 














Patent Office, Glas ow.—W. 
RB. M. THOMSON & O0O., 96, Buchanan Street. 
The Lyrvantor’s Guips, o ete Handbook on 
Patents, Designs and Trade ke, may be had 
gratis. 6192 





“Ss 


nad 
ress, A 30, Offices of ENGInerrine. A 30 


A dvertiser Requires Situation 

in drawing office as hay ne! technical 

6 Ty and also in nel shop. — 
, 34, Sanford Terrace, Stoke Newington. A 





atents.— Messrs. Vaughan 
ane SON, British, woortgn sat Patent 
Agents, 57, D, —--—4 Lane, 








PARTNERSHIPS. 





Advertiser has a good Opening 


for ONE or TWO PARTNERS (eleeping or 
hang Secor oll pager OH ect “x 





connected 
for Inventions. “A Guide to Inventors” free ee Od oot 
Established 1853. 





PUBLICATIONS. 


eras 000) Wanted and 











good salary and 
oo only dealt with.— 
Radresss Aa Ome ENGINEERING. 


Aé 


bo, iats ‘wanta.~ 





- | 35 to 40 tt. length of jib. Delivery to Cardiff.— 


gratis. Telephone No. sage, | *-°- 
08, | Oentral. Tele. Address: "Invention. London.” 7301 


(['racings. — Engineers’ aa 
Architects’ PRO he Vinee and promptly 

executed.—Miss e Victoria Tracing O! 

Queen Anne's Cheriton Broadway, Westminster, 8.W. 


anted, about 5000 metres 
CAST-IRON FAUCET PIPES of 300 to 500 

m/m clear width.—Address D. 867, care of HAASENSTRIN 
and Voousr A.-G., Chemnitz (Germany). Y 877 


anted, First-rate 3 to 5-ton 


STEAM HAMMER for a steel forgings. 
—Send full particulars to W. CEOIL GUNN, 21, 
Laurence Pountney Lane, London, E.O. ‘a 87 


Gteam Travelling Crane.—A 

Firm of Timber Merchants are OPEN to PUR- 
CHASE a SECOND-HAND URANE, of best makers, 
in good condition, to lift 4 ton at 16 ft. radius, with 
y, 











Z, T. 366, care of Messra. Deacons, 164, Lead 
Street, K.C A 


anted, First-class Hori- 


ZONTAL BOILER, 40 or 60 HP., with all 
mountings, fittings, &c., complete, delivered, London, 

for burning shavings, sawdust, Send =k 
ticulars, with lowest price. vteee cane preamure 1 

to square inch.—Apply, by letter, 
AND Ponp, Advertising Agente, 35, ‘New Bridge Streets 








FOR SALE, 








EK2gineering Business for 
DISPOSAL in the Midlands, 1} hours from 
London; two railways, low rates; 
40 years by t senior 
well-known business on freehold premiees. Several 
a, and room for extension for manufacture 
of motors or similar work. Present tal £4000 to 
£5000, a portion of which might remain on agreed 
terms. bewrter smeg businets of th the district, The 
fullest inv: ion invited from bona fide applicants. 
Present rent £60 per annum; 25 a. 30 hands em- 
ployed.—Address, A 48, Offices of ENGINEERING. 





For Sale continued on page 96. 


For Continuation of Small 








erp! Advertisements see Page 96. 
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Send a card merely quoting Z 202. 


6075 


BULL'S METAL & MELLOID CO. 


Lo«rrep, 
YORER, nes near GLASGOW, 
“Muatzom, Youur.” 
Me aa atta hehe erat 
ive es, enser ‘8 
MELLOID D (Reg. ‘Trade Mark and Fesemtedy oben, 
e-box Platea, Bars: Sheste, Valves Bie 
WHITE M METALS. Babbitte, Plastic, &. 6842 








ISAAG STOREY & SONS, Ld. 


neers, Iron and Brass Founders 
Beal Coppersmiths, f 


EMPRESS FOUNDRY, CORNBROOK, 
MANCHESTER. 
See Large Advertisement next week. 6335 


THOMAS SHANKS & CO. 


JOHNSTONE, near GLASGOW, 


SCREWING AND TURNING MACHINES, 
BARROW’S RECENT PATENTS 
And other GREAT IMPROVEMENTS to Date. 

EIGHT SIZES— 
1) in., 2 in, 2} in., 8 in., 3 in., 4} in., 6} im., & 6} in. 
BOLT SCREWERS ONLY, 1 in., 1} in., 2} in., & 8} in. 
FOR OTHER soirptaniaes - > a Fea ng acc attad bats 24 


CONDENSERS 











Are the simplest 
sible where ert 
plentiful. 


EE, er Improved Steam Blowers 


a Automatic 





LEDWARD & BECKETT, L™.. 


, SANCTUARY HOUSE, 7068 


EXTRUDED BARS, 


of any Plain or Special Section, in Brass, Yellow Metal, Manganese Bronze, Delta Alloys, &c. 


THE DELTA METAL C®. LD. 


DELTA METAL CASTINGS, FORCINCS, STAMPINCS, SHEET, WIRE, TUBES, &c. 


110, Cannon Street, LONDON, E.O. } 





Works :— 
LONDON and 
BIRMINGHAM. 


6965 








OIL MILL MACHINERY 


OF ALL DESCRIPTIONS. 


Complete Self-Contained Plants and 
Compound Feeding-Cake Plants 
a Speciality. 


ALSO :— 


HyDRAULIE MACHINE TooLs 


Pumps, Accumulators, Presses, Cranes, 
Riveters, Flangers, Valves, &c., with 
all the latest improvements. 


MUSGRAVE BROS. 


6573 + CROWN PoiINT FouNDRY, LEEDS. 
Contractors to the English and Foreign Governments. 








AIR COMPRESSORS, vacuum Pures, Rot 
1 Pumps, Donkey Pum, 
Boiler Feed Pumps and Condensing Plant. 
F.W. BRACKETT & 00., Hythe Bridge Ironworks, Golches* 


» | Refrigerating Machiner 


Hall's Patent (CO,) system. 
UNIVERSALLY ADOPTED ON ACCOUNT oF irs 
“SAFETY, ECONOMY AND wien 

J. & E. HALL, Ltd., 2‘! KENY. 


NASMYTH, WILSON & C0., L». 


BRIDGEWATER FOUNDRY, 
PATRICROFT, NEAR ‘MANCHESTER. 


MAKERS OF COTTON, JUTE, HIDE & FIBRE 
HYDRAULIC PRESSES. 
PUMPING ENCINES & PUMPS, STEAM ees, 

STAMP HAMMERS, &c. 78 


See IUustrated Adrt., page 84, last week and next isene 


FAIRBANKS-MorseE 


GAS, 
OIL, or 
PETROL 


ENGINES 


AHEAD OF ALL. 7062 
126, Southwark Street,. LONDON. 




















BEST VALUE EVER OFFERED. 
SS i —_ i / 
“CALLIOPE” “A.” “CALLIOPE” “C.” 


Built from ‘‘ Rubesto’” (Asbestos An excellent Wire Gauze and 
and Rubber) Sheeting, Asbestos Block Packing, 


tl- per Ib. Ck 1/3 per Ib. 
PRICES : L 


pea wed Sege — 
A. 
a Hig Ber 1b. 
WRITE aa FULL PARTICULARS. 


THE UNITED ASBESTOS CO., Lo., Dock House, BILLITER ST., LONDON, E.C. 

















Shewing through the water a broad, 
rich, red line, thus rendering the level 


o eAco Q” very distinct. A large stock always 
Gauce GLASSES on hand, 


GUILBERT-MARTIN, 9, Edmund Place, 
Aldersgate, LONDON, E.C. PHOTOPHORE, LONDON. 


For high pressure and to withstand 
extreme variations of temperature. 
Are not affected by the action ofchemi- 
cals in boiler, nor by draughts or sea- 
spray. Theendsdonotcorrode. 7267 


Telephone : 
2799, CENTRAL. 


reve” TEBE” Marr | 
Gavce Glasses 














Tothill Street, WESTMINSTER, 8.W. 








CRANES. 


RICHARD ’sS 
Patent Steam Engine Indicator. 


Engineering Instrument 
anufacturers. 


HANNAN ano 
BUCHANAN, 


75, Robertson Street, 
GLASGOW. 


ALSO MAKERS OF 
Bourdon's Patent Pressure, 


McINNES PATTERN. 


— 








CATALOGUE ON APPLICATION. 


LUFKIN RULE Co., 
48, LIME STREET, LONDON, E.C, 906 


Factory: Saginaw, Mron., U.S.A. 
New Yor Orrice : 280, BroapwarY. 





RICHARD C. GIBBINS « Co. 


BERKLEY STREET 
BIRMINGHAM. 


MAKERS OF 
STEAM AND HAND 
CRANES, 
“CRAB WINCHES, 
LIFTING JACKS, 
WIRE AND HEMP ROPE 
BLOCKS, 
HAND-PILE DRIVER, 
SHEAR LEGS, 

JIM CROWS, 

. PLATELAYERS' TOOLS, 


—- @e. — Od 1691 


GLASGOW: “JOHN S. BISHOP, °* SAzocaN 












































RPATIMNT 


Ryaporative Condenser. 


Highest efficiency under all circumstances. 

No spray,no incrustation of tubes, and no airleakage. 

The condensed steam from the air pump can be used 
as circulating water. No special attention necessary. 

Capacity of Condenser illustrated, 10,000 Ib. of steam 
per hour ; floor space, 16 ft. 6 in. by 6 it. Gin. ; power 
absorbed ‘by four fans and centrifugal pump, $ B.HP. 


i 


Doudias Peasch a SONS. 
ARBROATH. 6044 
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Alidays & Onions Pe 

Engineering Co., Ltd. 

Alley & Macielian, Ltd. .. 
Locomotive Co. 


Ash, Joseph, & 
Ashmore, Benson, = SA 
‘Ad. 10 


Co., 
Atlas Metal & AuloysOo., La. 
Porter, Ltd. 


John, Ltd. 
Bellamy, John, 
Bennis, E., & Co., Ltd. 
Bessemer, Henry, & Co... La. 
Beyer, Peacock & & Co., Ltd. 
Birmingham Battery and 
Meta! Lta. 
Blackstone & Co., Ltd. 
Blake, John, Ltd. 93 


Brité he Aluminium Co., ‘a. 30 
British Electric Plant Co., La, 2 
British Steam Specialtion Ld, 28 
British Westinghouse Electric 

agen 15 
hood, P. - @ 
brotherton, John, 86 
Browett, sain Ont (1889) bt) 
Brown, Baydéy’aSteel Works 61 
Brown, D., & Sons, Ltd... 9 


Canning, W., & Co... 





, Ltd... 
Bull’ 's Metal& Meltoid €o., ‘ia. 4 
Bumsted & Chandler... .. 12 
Butters Bros. & Oy. .. 

Caird & Rayner .. .. .«. 
Caledonian Engineering and 
Shipbuilding Co. .. .. 
Campbell & Cal 

Gas 


Capell Fan Company .. 

Carr, James W., & Co. 

Carron Company 45 

Carruthers, J. i, "&Co., Ltd. 

Carver. C. F., 

Chadt n's (Ship) Tele. Co, 
Ltd. - 

om. ‘Alex., & Co.. 


i, Thos. 
Gharchill, C., & Co., Lid. - 
Clarke, Chay &0o., 1a. 
Clay Cross 60.90 <¢e 
Clayton, Son & Co., Ltd. .. 


Co . H., & Sons . 

Colville, 'D., & Bons, Lid... ¥ 

Consolidated Eng’'ing. Co., 14.30 

Consolidated Pueumatic Tool Fa 
Ltd. 


Douglas & Grant .. 

Douglas, Laweon & Co. . 

Renee Economic — = 
Power 





Urysdale & Go, 2s o 

Nuncen, Watson & re oo 

Rast Ferry Rd. Engiveeriug 
Works Co., Ltd. 

Rdwards Air Pump ‘Byn- 
dicate, Ltd. 


9i'| Blectric’& Ordnance Acces- 


sories Co. 
Klectric Welding Co., iad. 
Electrica! Power Stor. 
Elliott, Geo., & Co., a 
Eyre Sm: elting Co., of 
banks Co. 


Fairbanks, Morse, &Go. || 
Fairley, James, & Sons 
Fe Broa. 


oa! eee 
Fowler, John,’ & Co., Ltd. 
Prance & Morgan.. .. 


Fraser, Douglas, & Sons 
Fuller, Horsey, Sons and 

Cassell ; & 96 
Fullerton, itodgart's Barclay 10 
Galloways Ltd, .. 71 
Gandy Belt Mfg. Co., ‘ita. 

er, L., 1: Ltd... 
Garnett, P. & C., Ltd. 
Garrett, Ric eae ,& Sons, La. 
, C. Ot oe 





Conveyor & Elevator Co. . 6 
Cook, -» & Ha d.. 1 
Cowans, Sheldon & Co., Ltd. 55 
Cowlishaw, Walker & Co. 
Cradley Boiler Co. 
Cradock, G., & Co. ee 
Craig, A. F., & Co., Ltd. .. 
Craig & Donald, ‘Lid.. ° 
Croft & Perkins .. 
Crosby Steam Gage & Valve 
Co... ° 


Crosier, Stephens ‘& Co. ° 
Cruikshank & Fairweather 
Curtis's & Harv ey Lt. . 
Daniels, T. H. 


Davies & Metcalfe, “Ltd. 
Davies, W. J., & Sons 
Davis & Primrose... 

Daw, A.&Z... .. 

Day, Summers & Co., lta” 
Dean, Smith & Grace, Ltd. 
De je & Co., Ltd. ce 
Dee Shipbuilding Co., Ltd. 





Geipel & Lange . 
Gibbins, R. C., & Co. . 
Gillott, Joseph. & Sous 
Gilmour, W, & 0. 
Gimson & Co., Ltd 
Glasgow Electric Crane and 
Hoist Co., Ltd. 
Glasgow Iron & Steel Go. : 
Glasgow Railway Eng. ax ia. 96 
Glover, Thos., & Co., 28 
Goldsworthy & = 
Goubert a Co... 
Grafton & Co. 
Grantham Crank & Tron 
Co., Ltd. 
Greaves, Bull & Lakin, Ltd. 
Green & Boulding, Ltd. .. 
Green, T., & Son, Ltd... 
Greenwood & Batley, Ltd. 
Gresham & Craven, Ltd. . 
Guest, Keen & Nettlefolds 
TAG, 00 0c v0 
Guilbert-Martin (: 3) i) 4 
Gtnther, W.,&8ons.. .. 9 





Tro ADVERTISEMENTS. 


Shy ward Tyler & Go., Ltd. 
Heap, Jos., & Co., BAR 46 
Heenan & Froude, Lt. 
Heinrich & Co. . 
Hendry, James .. 


erbert, A. 
Hill & Smith. 
Hobdell, Wey. s Go., 
a ames itor, 


«88 ue-a8ete.- 


£0 
a 
ee 7 
Hudswell, Clarke & Oo... la. 62 
Hulburd Engincering Oo. 1S 
Hulse & 
Humboldt Eng. Works Co. bo 
Hunslet Engine Co., Lta. HN 
Hunt, Robert W., & Oo. - 7 
Hunter& English .. .. 1 
Hurst, Nelson &Co., 4. 18 £6 
India- Ru ,Gutta-Percha 
and Ti ph Works Co. 

Ingersoll Co. 
Isles, Limi 


leby Bros, 
(Leicester & London), Ld. 
Jessop, Wm., & Sons, Lid. 
Johnson & Phillips - 1, 13 & 90 
Jones & hine Co. 65 
Keep, F. A., Juxon&Co. .. 90 
Keith, James, & c 
73 
Kell, Thos., &Bon :. 1 
Kerr, Stuart & Co, « J} 
Kincaid, J. G., & Co. . - 38 
Kirk, W., Price & Co,” 
Kirkstall Forge Co, 





3& 96 | 
ae 


PAGE 
Ki , R., 1 a 
; Bros., 





Locomotive P ublishing C o., 

LU 
London Encineering Co., La. 
La er Machine & Mant - 


eoSSStR8.8 $. 


Manlove, Ault a Oo, Ltd. ‘9 
Manning, Wardle & Co. 1 & 85 
Mansfield Sand Co., Lid... 96 
M. 48 


Marsden, John,&Son .. 19 
M . aJiak 
Marshall, Sons & Oo., Lad. 9 
Mason 

ancl yt Power Co., 11 


Mather & Platt, Lid.” 43 
3 de Fire Appliances, 
td. 


Measures Bros., Ltd. ° 
Mechan & Sons, Ltd.-. 
Meldrum Bros., Ltd. .. 
bse a Macalpine 


Mork Patent Pulley Block Co. be 


SPECIAL NOTICE.—A Classified Directory of Current Advertisements in ENGINEERING, 
. same, is published in compact book form for handy reference, and may 





PAGE 
Morris-Hawkins Electrical! 


a eg Yt Iron and ae 
Mumford, ‘a. G., Tea” 


Peay Ltd.” 


om paon 
roe wieneoe 1A, 
National Boiler & Gen. Ins. 
Co., Ltd. os 
xe “7h a= é, ia 
ewal agin ng 
ee ientted 
jcaise 


2 


is 


» isa 


Pecke 

Peebles, sey Go., Tea.” 
Pels, Heury, & Co. 
Penman & Co. 

Peters Bros, 

Pickering, R. ¥., a t Co., Ltd. 
Pierson, J. & O. 

Platt, 8. ee 

Plenty ‘ Bon, Ltd. :: 
Pontifex & Wood, Ltd. 


ie Co. 

Pott, Caasells & Williamson 
Power-Gas “yee la. 
Pratt Chuck Co. . ee 
Pratt & Whitney Go. : 

Press & Walzwerk Aktien- 

gesellschaft : 

Priestman Bros, Lta. | 
Pulsometer Eng. Co., Ltd... 
Ransomes & Rapier, Ltd. .. 
Ransomes, Sims & Jefferies 
Reader, E., & Sons, Ltd. .. 


Besa saeegnuaes-seczeececces oo~e st 


& 


ouctSBeees 


Rennie, G. oe 
Rhodes Electrical Mtg. Co., 


Rice & Co. "(Leeds), Ltd . 
Richardsons, Wortgueth and 
= Pre 


=85 £ 


1 

8&3 
Robsons, Ltd. -- & 
Rodger, A., & Co. + 4&7 
Rooper & Harris, Ltd. 





Rose, Downs & hom peo 
Ltd. 1&7 





~— 
om «1 


~Sé83 


3-85 ~ZSS 


Smith, Sydney, & Sons 
Smith, Thos.,&Sone.. .. 
Smith, Thos., & Sons, of 

tley, Lad. oe 
Smooth-on M. , Oo ee 
Smulders, A. 
Spaguoletti, J.B, & Co. |. 

itandard Oil-Engine Co... &§ 
Sune WB e LA. 20 & 95 
Star Mfg. Co. 


mae Cylinder Lubricator 
66 


. Led. 
Steal ‘Oo. of Scotland, Ltd. 16 
Stephenson, Robert, & Co., 
Ltd. eee 


Steven & Struthers |. - 
Stewart, D., he A reg ia. 


Sunderland — a Rug. 
Co., Ltd. 79 


Sunderland, John :; 3) a4 
a ot — pagan La " 
Tangyes Limited 





Vauthellend West Myra © 

mg Co, lad. .. 98 

pay 

& Bons 87 

Vickery, Sous me. Ld. 68 

welkin, kin & oe os 

Wailes, Duve & Co.. Td. | 

Walker, James, & eas 
Wallach Bros. : 


Ward. Thos, W. 
Warner, Robert. & Oo. 


72 
73 
75 


& os. as 
Welr,G,@J.,.ttd. .. .. 
Wellman -Seaver- peengne ce, 4 
Wells, A. C.. & © 
Whitaker Bros., L ta an 

ttaker, C.,@ Oo, 4td. 72 
Whittaker, Wm., &@@ous.. 17 
Wicksteed, Chas., & Co. 90 
Widdowson, J... .. .. 19 
Wi ma, F..&8ons .. .. 75 
Willans & Robinson, Ltd. 4 

Williams, Sam., & orn 14. 3 
Wilson, Alex. .. . : {6 
Wilson, J. H., & Co., Lid ) 
Wimshurst, Hollick aCo., As 
Oo. 


Yorkshire Pate w ut Sam 
Wagon Oo. én 


Zadig, C. A. & Co. :. 


with a List of Telegraphic Aten and Key te 
be obtained gratis from the Publisher. 





DAVIES & METCALFE, Lro,, Rugincers 


DAVIES & METCALFE’S PATENT 
LIVE STEAM RE-STARTING INJECTORS. 


— SPECIAL TYPES FOR LOCOMOTIVES. — 


Pertectly automatic In re-starting. 


The easiest to start, and their action is reliable under all circumstances. 


The Patent Exhaust Steam Injector Company, Ltd. 





DAVIES AND 


EXHAUST STEAM INJECTORS 


FOR LOCOMOTIV IB. 


Greatest possible economy obtained by adopting them. 
Suitable for all kinds of Express, Passenger & Goods Engines. 





PATENT 


GIFFARD, ATLAS, SCHAU and all classes of Loco, and 
other Injectors, as originally made by our prédecessors, 
Messrs. SHARP, STEWART & CO., Ltd. 


DAVIES & METCALFE, Limitep, 


4, ST. ANN’S SQUARE, 
MANCHESTER. 





ENGINEERS, 


} a> { Injector Works, ROMILEY, 


G. O. & Midland Rly. 
** Exnaust, Manouzsrsr.” | Telegrams: | ‘‘ Loco. Worxs, Romiay.” 








GEORGE! EL L51OT & COO., 1.7: 


MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANG’S LAY WIRE ROPES, 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, Hawsers, &c. 
OFFICE: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. | 








MARINE ENGINEERS AND BOILERMAKERS, 
“WHITEFIHLD WOoRES, GOVAN, GLASGOW. 


ADMIRALTY CONTRACTORS, TeLecrams: ‘* WHITEFIELD, GLASGOW.” 


F.REDDAWAY & Coe 


SPECIAL GOODS FOR 


MINING PURPOSES_ 

















SSS 


eZ 


Caste ADDRESS ANCHORAGE MANCHESTER 
TELEPHONE N2 522 


TD [jDIARUBBER 
MANUFACTURERS 


























ROCK DRILL HOSE 


? GRIP’ ARMOURED HOSE 

URES uero 10,000 Ibs per SQFIN.. ~ 

LIVERY HOSE. ATALOGUES 
APPLICATION 


a 
§ 


vo" PHI 
_ HYDRAULIC HOSE 


<4) 


re! 


Pp RES 
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CONVEYOR: ELEVATOR 














J. J. STEVENSON, BULL BRIDGE WORKS, 
eicimesme Accrington, Lancashire. 
CONTRACTORS TO H.M. GOVERNMENT. 
SPIRAL CONVEYORS. | STOKEHOLD CHAIN ELEVATORS. 
COAL CONVEYORS. CONVEYORS. | BELT ELEVATORS. 


GRAIN CONVEYORS. | GRAIN ELEVATORS. 


TRAY CONVEYORS. | GOAL ELEvaTORS, | BALE ELEVATORS. 











Telegrams: National 
** Conveyor, Telephone: 
Accrington.” No. 0279. 

















Engineers 


AND 


Shipbuilders. 


SHALLOW - DRAUGHT 
Ali STEAMERS: 
i +] GUNBDATS, TUSS, 
mee «== LIGHTERS, 
LAUNSHES, 


SENTTO ALL 
OF THE WORLD. 


f , SHALLOW DRAUGHT T STEAMERS, 2 220 ft. x 29 x 4 ft Draught. 
“ Telephone: 50, Deptford. 
P Telegrams: “ Probitate, Londor 
GC. REN Ni : E & 00., = THAMES STREET, GREENWICH. 


HOISTING ENGINES 


SUPPLIED FOR ANY PURPOSE. 


Moderate in price but well made and Durable. 
SPECIALLY ADAPTED FOR CONTRACTORS’ WORE. 


E. R. & F. TURNER, Limited, 


-{1432), IPswicHhky, ENGLAND. 


HEENAN & FROUDE. LrD.. 
ENGINEERS, 

MANCHESTER, _ FANS 

4 













































Telegrams : “SPHERICAL, NEWTON HEATH.” 
Telephone : No. 966, MANCHESTER. 





WORCESTER ENGINEERING B FOND 
WORKS, = ANS 
WORCESTER. = MINE VENTILATION, 
BLAST, 


Telegrams; “HEENAN, WORCESTER” 
Telephone: No. 21, WORCESTER. S 


FORCED DRAUGHT. | 


&e., &e. 
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WM. SIMONS & CO., LTD.., 


GRAND PRIX, PARIS, 1900, and ST. LOUIS, 1904. 


CONSTRUCTORS of all descriptions : “sce ‘ 
MARINE DREDCE PLANT pvae=™ 


«> 
ee 5 Bl 5 BU BOW & STERN WELL, HOPPER & BARCE LOADING DREDCERS. 
Oo Ts Hopper Barges, Sewage Steamers, Ferry Steamers, &c. 


cy RENFREW, NEAR GLASGOW. ~- 


HUGH SMITH & C "s ate) 


Possil Engine Works, GLASGOW. ¥ — = 


} 
Telegraphic Address —‘‘ POSSIL, GLASGOW.” Telephone No. 3666. i| 


ON AD MIBALTIE LIstT. 








Suction Dredgers. 



















MACHINE TOOLS | wats 


For Shipbuilders 
and Boiler Makers. 








Hydraulie Boiler Riveters. 

Hydraulic Boiler Flangers 

Patent Hydraulie Boiler Shell 
Plate Benders. 

Plate Flattening Rollers. 

Shipyard Bending Rolls. 

Patent Hydraulie Cold Plate 
Flanging Machines. 

Patent Hydraulic Channel Bar 
Shearing Machines. ——— 4 . — 

Hydraulic Manhole Punching ‘. ‘ ie ee 
Machines, &c. 6369 Bee ee 








| ail 


HUDSON'S “i 


For STEAM, WATER, GAS and AIR JOINTS. 7 


OF ALL ENGINEERS’ FURNISHERS, SHIPOHANDLERS, &c., or JOHN HUDSON & OC., 11, QUEEN VICTORIA STREET, LONDON, E.0O. 





























“AJAX PLASTIC BRONZE” 


PLAST | ¥ 
than any other bronze on the markerand less liability 
of heating.under similar circumstances a RONZE 


ARIA RK ak ae oe ee So -_¢. VICTORIA ST. LONCOWN =) N . 


WORTHINGTON 


Pump Company, Ltd., 


With which is incorporated the EUROPEAN BUSINESS of 


‘HE BLAKE & KNOWLES STEAM PUMP WORKS, 


153, QUEEN VICTORIA STREEBT, LONDON. 


With COMBINED AIR and CIRCULATING PUMP. 
































Telephone :— Nat., 5087 and 5097, BANK, Cables and." Telegrams :—STEAMPUMP, LONDON, 
Suction Valveless Air Pumps. | ste8 TURBINE PLANTS otk 
Multi-Current Feed-Water Heaters. Rotative Dry Vacuum Pumps. ie 
. . . Rectangular Admiraity Surface 
Bs Exhaust Relief Valves. 28 INCHES VACUUM 7 shove ittustration —— nS oe es canes Peon, 
xhaust Oil Separators. GUARANTEED. having Compound Steam Cylinders, as erected at the Erith Electric 





WRITE FOR ILLUSTRATED CATALOGUE. FULLEST POSSIBLE INFORMATION GIVEN. Light Station for the Urban District Council, 6775 
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GHAPLIN'S STEAM CRANES, EXCAVATORS, LAUNCH ENGINES, Bc, 








Oi 





Patentees and Sole Manufacturers—ALEX. CHAPLIN & CO., Cranstonhill Engine Works, GOVAN, GLASGOW. 


ALL COMMUNICATIONS to be ADDRESSED to the WORKS, Helen Strest, GOVAN, GLASGOW. 


Od 6431 








TEE PATBNT 


DE LAVAL STEAM TURBINE 


For Driving Factories, Dynamos, Pumps, Fans, &c. 





Made from 1; to 300 Horse Power. 





3000 TURBINES now in use, amounting to 100,000 HORSE POWER. 








- GREENWOOD & BATLEY, tu. 


225 B.H.P. De Laval Patent Steam Turbine Motor. rr BE wD Ss. 

















Tue Necessity for delivering dry steam to the engine cylinder is 
are specified by Consulting Engineers, stipulated for by Engi ne an 


18 BROOKH’s SEPARATOR THAT IS SPECIFIED, STIPU- | water collected by the Separator, or con- 


Water 


nowever, having so far avoided accidents, think | “Sirius” pattern are at work, and owing 
yet their engine may be using much more steam | ay been able to reduce our prices. 


than its work demands, oy ause “priming” or condensation | ¢ Brooke's 1903 patent trap is the most 
water is carried into the cylinder, a: 


steam supplied to an engine has been found to be wasted through 


HOLDEN & BROOKE, Limited. 


110, Carinon Street, Sirius Works, W. Gorton, 70; Robertson St., 
London, B.C. Manchester. ~_. Glasgow. 6251 








Dry Steam Necessary for Economy and Freedom from Accidents. 


enerally admitted. Separators | cylinder condensation alone, resulting from wet steam. Here a Separator is a distinct economy. Our 
bt Boiler Insurance Companies, | Separators furnish engines with dry steam; they are unequalled for efficiency. They are the most 
and insisted upon by the builders of most modern steam engines. | successful and the most used. Over 2000 are successfully 
(GENERALLY—ESPECIALLY IN FIRST-CLASS BCONOMICAL STEAM PLANTS-1IT | at work in all leading Power stations. For discharging the 


B ke’ LATED, AND INSISTED UPON.) This shows the value densed water in steam pipes, a steam 
rooKe Ss attached to Separators by men well qualified to trap is a. The traps shownare Brooke’s 
judge, who see the best practice in many steam so well known that a description here is 


ponte and choose accordingly. Many steam users, | unnecessary. Many thousands of the Steam 
Separators. there is nothing to be gained from a Separator, | to the large quantities made we have Traps. 
, and there condenses further steam. superior of all for high-pressure work, and is generally 


Tests show that every lb. of water which enters the cylinder requires | supplied with our Dryers; and also extensively employed in For 120 Ibs. pressure. 
an equal amount of steam to boil it off. Further, 27 per cent. of the Electric Power Stations and other large plants. 











For pressures up to 300 Ibs. 























ah 


Engines. ~ Pumps. 


Gas. | Boiler Feeders. 
Oil. : Dock & Mine. 
Steam. Irrigation. 








TANGYES L”™ 


7796 


Boilers. 


Vertical. 
Colonial. : 
Semi-Portable. 








BIRMINGHAM. 


No. 40¢ B. 
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MILL sca. a | BREAKERS 
MACH N ERY = 9 | RECORDERS. | SWITCHBOARDS. 





For Crushing every variety of ae 
Seed and for Oil ee: \e Machinery, 


Pumping Plants, 
FEED CAKE PRESSES. 





Telegrams : ‘ Ocolude, London. 
NEW CATALOGUES ON Telephone : 124 and 161, Bank. 


APPLICATION, PRICES From £5 18 (isT). 


34, QUEEN sx., LONDON, EC. 
BERRY, ee aco. os, & Crom, ¢ MANCHESTER. 
Agents 





Refuse Destructors, 
Steam Disinfectors, 
Laundry Machinery, &c. 








rireems: | MANLOVE, ALLIOTT &6"E wom,” 


‘* Manloves, satan. CLASCOW, 
Nottingham." | MWOTTINGELADT. — MANCHESTER. 





WM. McGEOCH & CO., Ltd., Court, 108, Argyle 8t., GLASGOW. 
MARSH, SON & CO. Ltd., it yoo Priory, i 

:] ROBERT BOWRAN & CO., 3, fs eee evONES” NEWCASTLE-ON-TYNE. 
OSWALD HAES, 56, reet, SYDN 















WATER POWER. 





IN VALVES : 
for Steam or Water TURBINES ar 
instead — Perishable For Electric Light or Power, y ft Bt 


SENSITIVE GOVERNOR 
NEW PATENT | constant SPEED AT ALL LOADS AND 


INDESTRUCTIBLE INSTANTANEOUS ACTION). 


ELASTIC COPPER DISC | rureines for miLL DRIVING. Se | ath, 


PELTON WHEELS. 7020 Be : “ ory 


SEATINGS W. GUNTHER & SONS, | CENTRAL WORKS, OLDHAM. 
a Suvi cone em 


7011 


The HULBURD ENGINEERING ¢ CO. 


150, Leadenhall Street, LONDON, E.C. 


THE VAUXHALL and 


West Hydraulic 
Engineering Co., L‘: 


23, COLLECE HILL, LONDON, E.C. 


si AIR 
















BROW, io GEARS OF EVERY DESCRIPTION. 


<*" iwoemnes “9, WORM and BEVEL GEARS a Speciality. 
GEAR-wORKS “ RAWHIDE PINIONS. §§ REDUCTION GEAR CASES. 





















CONTRACTORS TO THE MANUFACTURERS OF— 

GOVERNMENTS OF— PUMPS ROMPRES Ons 
GREAT BRITAIN Kee Ps 
INDIA PRESSES Portable Plants 
GERMANY sb < 
FRANCE ACCUMULATORS a ; 
RUSSIA i 
ITALY hai hia cy. a rel | fd 
SPAIN HIGH GRADE OF : 
BELGIUM HYDRAULIC PLANT |%8 & 
SWITZERLAND for Arsenals, fe . 3 
HOLLAND Explosives and ae 
JAPAN Ordnance: faisortaa, (EES 

’ dD a 

CHILI Railway Shops, = E 

CROWN AGENTS for Engineering Works, | | 5 

the COLONIES, Electrical Manu- oO 
&c, facturing Works, ™ s 








10 
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MASAO OANA 
<> aS 


Works: ( 
Stockton 


Assoc ci Basso Paste 


=) 
‘Telegrams: 
‘GASHOLDER, 


ATE ES; Telephone: 


CHARLES CHURCHILL &00,, Ld. 


ENGINEERS, &c. 
Sole Agents ol . > 


THE ~ BRADFORD” LATHE. 





Made in 10 Sizes :— 


7, 8, 9, 103, 124, 14, 15, 16, 18, and 21 in. centres. 
VARIOUS LENGTH BEDS. 


HEAVY, POWERFUL and RIGID. 


SEND FOR PRICES AND PARTICULARS. 


We undertake SPECIAL and INTRICATE WORK 
at our NEW and LARGE ENGINEERING WORKS at 
MANCHESTER. 

LONDON: 9 to 15, Leonard St., E.C. BIRMINGHAM: 2 to 10, Albert St. 


MANCHESTER: 2, Charlotte St., Mosley St. GLASGOW: 52, Bothwell St. 
NEWCASTLE-ON-TYNE: Albion Buildings, St. James’ St. 6877 




















Adolf Bleichert «Co., 


76, Cheapside, LONDON, E.C. 


MODERN HO i STI NG AND 
CONVEYING MACHINERY 











“Dit ax 





Cranes, Telpher Lines, 
Rope & Chain Haulage for Mines, 
Monorail-Conveyors, 
Gantries for Shipbuilding, a2 


all appliances for the rapid & economic moving of material. 


7148 





The oldest and largest establishment for the construction of Bleichert’s system of 


Wire Ropeways. 
Fullerton, Hodgart &Barelay, Ld., 


Vulean Foundry and Engine Works, PAISLEY. 


Contractors to H.M. Admiralty and War Office. 


SPECIALITIES 
High-Class 


HORIZONTAL 
AND VERTICAL 
ENGINES 


Up to 8000 HP. 


roR 
Mills, Mines, Steel Works, 
Electric Lighting 
and Traction Stations, &c. 


HYDRAULIC 


PUMPING 
ENGINES AND 
MACHINERY, 


FOR 
Docks, Ships, Steel and 


Engine Works, 
Warehouses, &c. 


Established 1838. 























London Representative : 
P. J. MITCHELL, 
52, Queen Victoria Street, F.0. 





“FOSTER'S” PATENT MULTIPLE EVAPORATOR. 
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OEKING & C°. DUSSELDORF, 


Steel ee 


Prepare Martin of all kinds, 
Steel Casting Ss ROUCH AND FINISHED, 





FOR ROLLING MILLS AND FORGES. 
Shafts, Couplings, Foundation Plates, Frames, Rollers, Cog Wheels, Tups and Anvils, &., 
For Engineering Works, Shipbuilders, Bridge Bullding and ELECTRICITY WORKS, 


Gear Wheels, Castings for Dredgers and Ships, Oastings for Pumps, Boiler Mountings, Dynamos 
and Motors, Hydraulic Presses, Bridge Supporte, Brick Moulds, Wheels and Axles, &c. 7149 


Representatives: TOLCH & CO., Fulham, LONDON, &.W. 


























LEROY nO ODIO COMPOSITION 


yon cosa pense, Steam 

pn TE WiLL AT GNOE 3 

IT CANNOT CA’ aa ia rk 

Used in HM. Doctyarde, rds, Arsenals; also 
principal Railway and Dock Co.'s. of 


May be-seen where it has been In ue'for Aftees 
_F, LEROY & CO,, 
20, Gray St., Commercial Rd., London, "eg 


Also at MANCHESTER, 6048 









REGISTERED TRADE MARK: 


Telegrams: PuLLEys, GuoucesTsr. Telephone : 85. Manufacturers of 


PATENT PURNACES for STEAM BOILERS. 
Wess, Peet & Go. 


Engineers, 
WesteaTe IRon Works, 


Makers of GLOUCESTER. 


WROUGHT AND CAST-IRON PULLEYS, 
SHAFTING, 


COUPLINGS, GEARING. PLUMMER 
BLOCKS, SWIVEL BEARING, WALL 
BOXES, HANGERS. 


SLATE WORKING MACHINERY. 
Bstimates free for all classes of work. 














J. E. SPAGNOLETT!<0° anp" HANDYSIDE&C*L’ 






MANUFACTURERS 
OF 
AMMETERS, 


VOLTMETERS, 





SWITCHBOARDS, 
&c. 


CONTRACTORS 
FOR 


INSTALLATION WORK 
OF EVERY DESCRIPTION 
FOR POWER AND 
LIGHTING. 








Circuit BREAKER. 


GOLDHAWK WORKS, 
LONDON, W._ = 


CIRCUIT BREAKERS, 


Britannia Works, | 


DERBY. 


Managing Directer, | 104, Queen Victoria St., 


A. BUCHANAN, M.I.C.E. LONDON. 

















- GLEBE ISLAND SWING BRIDGE, SYDNEY, N.S.W. 
Total Length, 364 ft. Weight, 736 tons. 








"FRED BRABY « Cp: ist Meh 


| _ FITZROY Wonks | : 
35210364 EUSTON R?: 





WROUGHT-IRON PLATE WORK OF ALMOST EVERY DESCRIPTION, 














GALVANIZED OR UNGALVANIZED, UNDERTAKEN. 
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Ps 


Are Sure Of 


FEEEE 


EEE 
ee 





SD 


FANS.  woroe 
PUMPS. =. 


HIGH-SPEED ENGINES. 


BUMSTED & CHANDLER, 


Cannock Chase Engine Works, 7339 
HEDNESFORD, STAFFS. 














4. 
ne 





SESEEEE SESE SE 


£'h5% 


EES 
“ler WOT 


RE-ELECTION. 


ee 


XS A great cotton combine, having scores of engines fe 
; > under their control, on some of which “ The Lancaster” ve : 
sate Metallic Packings have been working over ten years, tess 
ae have just ordered TWENTY SETS of these packings Hes 
xv in preference to other makes they are using. rye 
Wy 8 
{ae Ask for Catalogue A. Tes 
jae LANCASTER & TONGE, Ltp., %& 
ise * Makers of ‘‘ The Lancaster” Steam Traps, Pistons, Steam Dryers, tes 4 
ws Grease Separators combined with Feed-water Heaters (Feed guaranteed NS s 
odie 200 F’. No Tubes or other complications). 7304 wees 
Wee Engineers, PENDLETON, MANCHESTER: eS 


Rile a 
_tededetede Seeded tad Seeded teeta ded 
ei ONT 











ELECTRICALLY-DRIVEN 


PUMPS 


FOR ALL PURPOSES. 








HORIZONTAL, VERTICAL, OR PORTABLE, FOR HIGH OR 
LOW LIFTS. 


MANUFACTURED BY 


HAYWARD-TYLER & 6O., [m 


HYDRAULIC, ELECTRICAL AND SANITARY ENGINEERS, 


99, QUEEN VICTORIA STREET, LONDON, E.C. 


TELEGRAMS: TYLEROX, LONDON. TELEPHONES: 192 & 199, Bank. 




















THE GAPELL NEW PATENT GUPOLA FAN. 


4 Feet 6 INCHES BY 9 INCHES. 

Size C melts 10 tons of 
Iron per hour at 930 
revols. per minute, 
taking 22 HP. Electric. 
At 1050 revols. same 
Fan melts 12 tons per 
hour. Can be belt or 


rope driven. 


INDUCED DRAUGHT 
FANS, 


12 Boilers, 32 ft. by 
8 ft. 6 in. 
Speed 170 revols. 





FANS for Furnace 
Gas Cleaning 

up to 40,000 ft. per minute 

15 in. w.g. 278 





Sole Makers: THE CAPELL FAN COMPANY, 13, Healey 5 Street NEWCASTLE-ON TYNE ON-TYNE, 








LIMIT GAUGES: 


A Complete and Simple System. 


Write 
for 
Catalogue. 





The Newall Engineering Co., Ltd., 


WARRINGTON. 6832 
Se IE es 
( 
a 
Write for this Speeial Card to-day. 


: 
JOSEPH GILLOTT’S DRAWING PENS 

















— 




















Every Artist or Dean —— should send for this Special Card of Drawing Pens, which 
contains a range af Joseph Gillott’s well-known Specialties. 


peau Bi we orn DRAWING PENS may be obtained of Stationers, Artists’ Colourmen, or Sample Card ¢ oe ‘ 
ted Drawing Pens 1s. 14., direct oan JOSEPH GILLOTT & SONS, 37, Gracecuurce Street, Lobos 
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What the HA NDY MAN When you think of ‘‘ CUTTERS,’’ think of ‘*CARR.’’ 
SPECIALITY :— 
isto IMPERIAL DEFENCE, 
THE “VALIANT” PUMP GEAR CUTTERS 
poe DIAMETRICAL AND CIRCULAR 


B THE ENGINEER, 

* THE CONTRACTOR, 
“THE MINER, 
THE PROSPECTOR, 
THE PLANTER. 


Iwill GO ANY wHERE 
ad DO ANY Tain G. 





* Valiant” Steam — being carried 
by four men. 





“Valiant” na Pump on — 
wrought-iron age. 
Delivers 5300 gallons per hour to a height of 150 ft., and can 
be carried by four men over rough country without roads. 
Supplied to H.M. WAR OFFICE for Water Supp'y to TROOPS 

in SOUTH AFRICA. 6892 


Write for Pamphlet, 
giving facts, photos and 
Figures. 


MERRYWEATHER & SONS, Ltd., 


63, LONG ACRE, LONDON, W.C. Works: GREENWICH. 


JOHNSON & PHILLIPS 
MOTORS « STARTERS 


ALL STANDARD ecg 


SIZES STOCK. 


Send for Lists “B” & “‘MS.” and STOCK LIST, °° 


ELECTRIC LIGHT & POWER WORKS, OLD CHARLTON, kenr. 




















From Crucible or High-Speed Steel. 
We also carry 0 ts large stock of 
TWIST DRILLS 


AND 
HIGH-GRADE TAPS. 


James W.Carra& Co. 


Engineers, Tool Makers, 
and Machinists, 


35, QUEEN VICTORIA ST., 
LONDON, E.C. 
Telephone— —201, Bank. 


_Telegrams ~** Dustiess, London.” 
ANTI- 


“EYRE”-<. METAL 


USED FOR ALL CLASSES OF BEARINGS. 


GANGS OF GEAR CUTTERS. 
FROM 2 to 10 CUTTERS IN A 
GANG. 

















Will outlive any other alloy of this description under similar work. 


THE EYRE SMELTING CoO., LTD., 


6, ST. HELEN’S PLACE, BISHOPSGATE STREET, LONDON, E.C. 


Ta.zonams: “EYRISH, LONDON.” Tere. No. : 928, LONDON WALL. 








+ WATER Contaminated with TYPHOID 


OR OTHER PATHOGENIC BACTERIA 


EFFECTIVELY STERILIZED AND RE-AERATED 


From 50 to 3000 Gallons per Hour in One Unit. 
— FOR — 


* HOSPITAL, ASYLUM « SCHOOL SUPPLIES, ao. ac 


Exhaust Steam Feed Water Softeners and Heaters 
Combined (or Heater-Detartarizers), 


No Back Pressure ! No Lime Sludge ! 
The Carbonates Removed in Solid Form 
without the use of any Chemical. 


THE LAWRENCE PATENT WATER SOFTENER 
| AND STERILIZER COMPANY, Ltd, 


 Telegrams—STERILITY, LONDON.” Telephone—1481, WESTERN. 
NORLAND YARD (BY UXBRIDGE ROAD STATION), LONDON, W. 








6875 











CONTRACTORS TO H.M. GOVERNMENT. 
CYCLOPS WORKS, 


BEDFORD. 
. ___ 


709 


Telegrams— 
“ Grafton, Bedford.” 





aes Descriptive Price List free on application. 


The ONLY BRITISH STEAM ORANE t wesiid in ihe 


PARIS & GLASGOW EXHIBITIONS. 





ARG LAMPS LTD. 


Direct Current. 








Alternating Current. 


__—_ 


Series Circuits. Any Number in Series. 


AnyNumber in Parallel. 


ae 


Parallel Circuits. 


Street Lighting. Interior Lighting. 











PATENT ENCLOSED. 6176 


Head Office: Crown Buildings, 62, Old Broad St., LONDON, B.C. 


Telegraphic Address: ‘‘ MANAGEMENT, omen 
Telephone Nos.: 2369, LONDON WALL. 2967, CENTRAL. 


PATENT menses CLUTCH 


Works: 220, NORTH. 











Upwards of 
200,000 HP. 


Successfully at work. 





SUITABLE FOR HIGH 
OR LOW SPEEDS. 








Sole Makers: 61(6 


COWLISHAW. WALKER & 00, L™. ‘ereu, STORET. 
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Baker's Rotary Pressure Blowers and kxhausters, 











For Cupolas, 


FoRCED-DRAUGHT FANS all descriptions. 
LJUNGSTROM CONDENSERS 


SAVE WEIGHT AND SPACE. 


SHALLOW-DRAUGHT VESSELS ano 
LAUNCHES of all types. 


SIMPSON, STRICKLAND & CO., Lo 


DARTMOUTH, BNGLAND. «6 
Gold Dredges 


Designed and Built to Suit all Conditions. 


Improved All-Steel Prospecting Dredge 
Light, Strong, Cheap and Efficient. 
A. W. ROBINSON, 
14, Phillips Square, Montreal, Canada. 
25 years’ experience in more than 125 dredges. 


Cable Address, ‘‘Dredge, Montreal.” 
Code ABC, Fourth Edition. 6770 























OGILVIE DREDGE, STUART RIVER, YUKON. 
Bend for pamphlet, ‘How to Make Gold Dredging Pay.” 











WITH ALL THE LATEST IMPROVEMENTS. 
Smiths’ Fires, 


STEEL, IRON & BRASS CASTINGS, TOOL STEEL, FILES, FORGINGS, BESSEMER BARS, &c. 


BAKER BLOWER ENGINEERING CO., Stanley St., SHEFFIELD 


Successors to SAVILE STREET FOUNDRY & ENGINEERING CO., Ltd. 1157 











—— ee 





‘DAW’ COMPRESSORS 


AND 


Blowing Engines. 


Any Pressure. 





Any Size. Any Type. 


pr 
\yetss 
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the YORKSHIRE PATENT STEAM WAGON CO. 


Branch of Deighton’s Patent Fiue and Tube Co., Ltd., 
7 HUNSLET, LEEDS. 


Standard & Tipping 


Wagons, 


Made to Carry 


8, 4, 5 and 6 tons. 
WE ARE PREPARED TO 


SUPPLY OUR 


PATENT BOILER 


TO REPLACE ONE OF 
ANY OTHER TYPE. 


sah hat 


These Wagons are the most perfect vehicles 
Efficiency and Economy of Fuel. 


made, and our Patent Boiler is uneurpasned for 


HIGHEST EFFICIENCY. GREATEST ECONOMY. 


Catalogues and Prices on Application. 


A. & Z. DAW, 11, Queen Victoria st., LONDON, E.C. 


Telegraphic Address: ‘‘GULDNES, LONDON.” 6922 


ROB" MIDDLETON, 


HYDRAULIC ENGINEER, 
SHEEPSCAR FOUNDRY, 


LEEDS, 
ENGLAND. 
A B C and Lieber’s 




















CLAYTON, HOWLETT & CO.’S 
BRICK & TILE M 


London Office : 
28, Victoria Street, = 


~ 
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fy 
NS 
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~~. 


| —a «' Co 


~§ |: 


=| 
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THE BRIGHTSIDE FOUND! 


ACHINERY. 


Telegraphic Codes used. 


LONDON AGENT: 


E. C. AMOS, 
20, Bucklersbury, 
+ | QUEEN VICTORIA ST., E.C. 


CAPSTANS, 
ACCUMULATORS, 
INTENSIFIERS, 


*" LEATHERS, &c., &c. 





Telegrams: “BRIGKPRESS, LONDON.” “GASTINGS, SHEFFIELD.” 





JUNE 30, 1905. ] 


ENGINEERING. 


15 











BOLTON'S PATENT SUPERHEATER 


WitH DOUBLE CIRCULATION. 


The tubes are grouped in two equal sections through which the steam passes in succession, being dried in 
the first section of tubes and superheated in the second to a regular and uniform temperature of 200 degs. F. 


CHEAP TO INSTALL. SAVES wm. aarety REPAYS OUTLAY. MADE OF (BOILER) STEEL. 





‘ih, Wit? 
Clit 


le Whi Mey 


Wi Uh 
WML 
WU US 
YUMA 

Y8 


N Wii 
Wh, Wh 


TRADE “He ATIZER MARK 





PATENTEES AND SOLE MAKERS :— 


A. BOLTOnN & CO., 


ENGINEERS AND SUPERHEAT SPECIALISTS, 


Westinghouse 
Gas Engines. 


Much of the success achieved by the Westinghouse Gas Engine 
is due to the superior design and construction of all its parts. 


To the smallest detail the design is governed by considera- 
tions of reliability and efliciency, and the construction and 
workmanship are everywhere of the soundest. 


In the matter of speed regulation the Westinghouse Gas 
Engine has absolutely no competitor, the unsatisfactory and 
effete hit-and-miss principle having been supplanted by the more 
efficient method of regulation by varying the amount of gas and 
air mixture admitted to the cylinder. 


The vertical arrangement of the Westinghouse Gas Engine 
and the use of two or three cylinders render the whole practically 
self-balancing,so that the vibration trouble usual with single crank 
horizontal engines is eliminated, and lighter foundations suffice, 


These Engines operate with either illuminating or producer 
gas; the larger sizes working also with blast furnace or coke 
oven gas. 

The small sizes can be run on petrol, which enables them to 
be used in isolated installations. 


London and 
Manchester. 


Branch Offices : 
In all Large Towns. 


6825 


The British 
Westinghouse 
Electric & Mfg. Co., Ltd. 








49, Deansgate, MANCHESTER. ™ 


Agents for London and Southern Counties: RALPH H. HAYLOOK, 63, Queen Victoria 8t., LONDON, E.0. 














SPECIALITY : 
Plain, Tapping, 
Half Universal, 


RADIALS. =: 22", 


WITH BOX SECTION ARMS. 











5 ft. ~ UNIVERSAL DRILL. 


D. MITCHELL &CO., Ltd., 


KEIGHLEY, YORKS. 


SAMUEL OSBORN & CO., 


SHEE EIELD. 


TOUGHENED CAST-STEEL CASTINGS. 





(From a photograph of 50 Tons of Steel Gearing. The large Spur Rim is 16 ft. diameter.) 


These Castings were supplied for use on the steamers owned. by the 
Trans-Siberian Railway Co. 


TOOTH WHEELS, RIMS AND PINIONS, 


Machine Moulded or from full patterns, with Double 
Helical or Straight Teeth. 


Up to 14 Tons weight and 18 ft. diameter, supplied in the rough or machined. 





MILL GEARING A SPECIALITY. 





Telegrams ;: TOOLS, KEIGHLEY. 


ON WAR OFFICE & INDIA OFFICE LISTS, 


NEW PATTERNS ARE CONSTANTLY BEING ADDED, 
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-- THB 


Steel Company of Scotland, Ltd. 


(SIEMENS PROCESS), 


23, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 
Works: HALLSIDE, NEWTON & BLOCHAIRN, GLASGOW 
Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW 
London Office: 9, MINCING LANE, E£.C 





be Contractors to British Admiralty, War Department, and 
Foreign and Colonial Governments. 





MANUFACTURERS OF 


Mild Steel Plates, Angles, &c., 


For Ships, Boiler and Bridge Building, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars required for constructive purposes 


CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Rudders, &c. 
FORGINGS of every description. 


AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 


TYRES.-—Locomotive Carriage and Wagon, to all require- 
ments. 


The Griffin Mill 


— MANUFACTURED BY THE — 


BRADtLiLEYT FPULVANRIZAR Co., 
387, WALBROOK, 


London, E.C. 


Telegraphic Address: ‘‘ EQUESTRIAN, LONDON.” 
Telephone No. : 5961, Bank. 




















Specially adapted for the fine pulverization of 


PORTLAND CEMENTS, 
PHOSPHATE ROOK, 
COAL, COKE, 

GOLD QUARTZ, 


ORES of all kinds. 6405 
Full Particulars on Application. 














LOCOMOTIV AES «-. 


Of various Sizes with all the latest improvements ready for Immediate De- 
livery. Engines specially designed for every requirement and gauge. 


STEAM CRANES, 
OVERHEAD ELECTRIC CRANES. 


By 





















Fall Particulars on Application. Telegrams: “PECKETT, BRISTOL.” 








“MUMFORD” PATENT 
.WATER-TUBE BOILER 


Highly Efficient. 
“conomical. 
Simple in 

? Construction. 

cele” eka Easy to Repair. 

Tubes can be 
replaced without 
isturbing the 








Combustion. 
Ocoupies small 
space. 


oe ee ae a a 








About 400 BOILERS 
supplied to the 
ENGLISH 
ADMIRALTY Telegraphie Address: 
UMFORD, COLCHESTER.” 









for 
First-Class 
TORPEDO 
BOATS and 
VEDETTE 
BOATS. 





FOR 
ESTIMATES, 
&c., 
APPLY TO 





wh 


Culver | 





Street Works, COLCHESTER.” 
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DOUBLE HELICAL TOOTH WHEELS. 


Bevel or Spur Gear from 3in. to 20ft. diameter. 
MADE BY aegis name MACHINERY. 


ADVANTAGES over ORDINARY GEARING. 





Sp Stronger Tooth. 
‘More Bearing Surface on Tooth. 
Less Pressure on Collar of 
a Journals. 

F S Free from Jerks 
> “de and Backlash. 
KK 7] | More Teeth in 

KS; goer 


Suse Work- 


Ey 


TOOTH WHEELS CUT BY MACHINERY. 


WILLIAM WHITTAKER & SONS, Engineers, &c., OLDHAM. 


wy Greater r dorability 


—:0:——. 





KINGHORN’S 
PATENT METALLIC VALVES 





Easily Extensively Used 
Fitted to by British and 
Existing : Le ——— ee Foreign Navies 
_— and the principal 
Pumps. — a — ae Steamship Lines. 


ARE UNEQUALLED 


WHEN MANUFACTURED BY, AND STAMPEO WITH THE NAME OF :— 


THE METALLIC VALVE CO., Tower Bidgs., Water St., 


6460 


LIVERPOOL. 

















DEMPSTER, MOORE & Co., 


LIMITED, 
carne & Machinists, GLASGOW . 





NEW TYPE LATHES for HEAVY CUTTIN G. 


Illustrated Catalogue on Application. 








iE DEVWIAAAATAY 


BELTING 


Made from 


Pure Oak Tanned Leather. 
QUALITY IS OUR FIRST CONSIDERATION. 


F’ over EIGIITY YEARS we have been makers of Leather 








Belting, but owing to the present demands of trade we have 
just laid down extensive plant, and are now ina Position to 


% supply Oak Tanned Leather Belting at as reasonable a price as is 
4%, consistent with first-class goods. ie 
Cy x + 

*e, W. & O. GILMOUR, .“¢ 
%, Machine Belt Manufacturers, xo 
Ne %. Se 
G, St. John’s Hill, ng 
% EDINBURGH. 








HEYWOOD 


AND 


BRIDGE’S 


PATER FRICTION CLUTCH. 















aw ua Nin sett Tt ct NaIMN oa NASH ae 
MODERN, HAUL’ NC AND CEARING INSTALLATIONS ouR SPECIALITY. 4076 


Send for 60 page Work—Free—to the Patentees and Sole Makers :— 


DAVID BRIDCE & GO., "cM"° CASTLETON, wot 





Absence ence of Vibra Vibration, 


Suitable for 


FOR PUMP, DYNAMO, 
and FAN, 
aoe 


CARSHALTON, —. 


Sirsa, ners, c AR 


Oontinuous 





Tow. 6873 


High- ‘Class Lubricants 


bia MACHINERY OF EVERY DESCRIPTION. 











BLUMANN & STERN, 
Plough Bridge, Deptford, LONDON, 8.E. 
CONTRACTORS TO H.M. COVERNMENT, HOME AND FOREICN RAILWAYS, &o. 


STRUCTURAL 
STEEL WORK, 
ROOFS, GIRDERS, 

STORAGE TANKS. 











-- MAEZEBDRS OF THA —- - 


LARGEST TANK in the WORLD. 


CLAYTON, SON « Co, L Leeps. 








LONDON OFFICE: 35, @ VICTORIA STREET, E.C. 





On p Ans and War Office Lists. 
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“OPTIMUS” COMPOUND ROCK DRILL 


(P. J. OGLE’'S PATENT ) 
THE MOST ECONOMICAL, EFFICIENT AND RAPID 
ROCK DRILLS MADE. 


“SCHRAM” IMPROVED ROCK DRILL. 


DIAMOND PROSPECTING DRILLS. 
AIR COMPRESSORS. 


SCHRAM, HARKER & co. 


CANNON STREET HOUSE, LONDON, E.C. 
Telegrams : ‘Schram, London.” A.1, A.B.O., and The Engineering Telegraph Codes used. 


ECONOMY 
in BOILER FEED 


INTERCHANGEABLE 
VALVE BOXES 


CAN BE CHANGED 
INSTANTLY. 


MINIMUM 


FLOOR SPACE. 
USUAL STOCK SIZES. 























1 AIR COMPRESSORS 


FOR ALL PURPOSES. 


PATENT HYDRAULIG 
WORKING VALVES 


Now Replacing all other Types. 
Thousands in Usc. 








FOSITiVE IN ACTION. 
$e NO LUBRICATION. FEW REPAIRS. 
ALL PARTS INTERCHANGEABLE. 31) 


DOUBLE CYLINDER, STEAM-DRIVEN . 
AIR COMPRESSOR. Lists on application to the Makers— 


GEORGE SCOTT & SON ‘Lonvon), Lto. 


— £4. — 
7 Christian St., E. 








ey + 2 
Caledonian Engineering & Shipbuilding Go. 
BUILDERS OF LATE 
| Pea | 
PASSENGER & CARGO 
OER & ant ALLSUP & 00. 
LIGHT DRAUGHT — 
STEAMERS, PRESTON, 
PADDLE AND SGREW . LANCASHIRE 


ENGINES & BOILERS, (mummies LS 
HOPPER BARGES, | 


Tel 
ALLSUP, PRESTON 


graphic Address — 


&e. 





To 7189 


CONTRACTORS 
The Admiralty, ‘Board of Trade, and Irish Lights Ca 











4” xlt’xd’ 
4” oe et x . 
4’ x¥ 
5}” exe 
x 22"x4 
Bok Bohr 
rT x2? ‘o 
id x 33” oe 
7 “eg 5” 
SUITABLE FOR ALL veureans. 


CREAT 
ADVANTACES. 
PRICE 
REASONABLE. 





PHCENIX ENGINE WORKS, 6783 
Cranbrook Street, Old Ford, 


LONDON, E. 


J. J. LANE, L® 
QUIGGIN'’S 


PATENT 


EVAPORATORS, FEED-WATER 
HEATERS, FILTERS, 
DISTILLING CONDENSERS, 


AND COMPLETE 


DISTILLING PLANTS 
For Ship and Shore Use. 


SUPPLIED TO 
British and Foreign Admiralties ; 
Cunard ; White Star; P. S. N. Co.; 
Union Castle ; 
and other leading Steamship Companies. 















Liverpool Engineering & Gondenser Go., Ltd., 


BRUNSWICK Dock, LIVERPOOL. 


Telegraphic Address: ‘‘ ELIMINATOR, LIVERPOOL.” 6109 





JOHN G. KINCAID & Cor. 


Engineers and Shipbuilders. GREENOCK, SCOTLAND. 
POWERFUL TUG ai 








All the Latest 


DEEP SEA, coast P RIVER TOWAGE. Improvements in 













Machinery. 
SINGLE & TWIN ‘eonew, SIDE AND 6576 
STERN WHEEL STEAMERS 
te seen Telegraphic 
DFSIGNED WITH SPECIAL biz: 
" Address : 
RRANGEMEN ND 
— = os KINCAID, 
VENTILATION FOR GREENOCK. 


TROPICAL CLIMATES AND 
SHALLOW WATER 
NAVIGATION, 





\. 
pie \ 








B IGLIFTON & WADDELL 


Machine Tool Makers, JOHNSTONE, near GLASGOW. 





PATENT FLUSH-SIDE SAWING MACHINE F FOR STEEL FOUNDERS. 
Guaranteed to be the Smartest Sawing Machine on the Market for S‘cel 
Founders. DELIVERY FROM STOCK. 
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TO SECURE GOOD AND 
RELIABLE CASTINGS 


Ironfounder should have the sand thoroughly 
ae mi aad and queen together, which can be done 


CHEAP AND EFFECTIVELY by using 6902 
HALL’S “PERFECT SAND MIXER.” 
J. $, HALL, Midland Ironworks, NEWARK-ON-TRENT. 


J. B, TREASURE 


and CO., 
Excelsior Fire-Polished 


GAUGE 
GLASSES, 


As Supplied to H.M. Navy. 
LUBRICATORS, INDIA-RUBBER 
WASHERS. = «xso 
8 & 12, Vauxhall Road, 
LIVERPOOL. 














Reo. U.S. Part. Or, 


IRON CEMENT No. 1 
unequalled for boiler patch- 
ing, making flanged joints, 
stopping leaks of Steam, 
Water, Fire or Oil, because 
Smooth-On when hard be- 
comes a hard metallic iron 
that expands and contracts 
the same as iron and makes 
a joint that can be easily 
taken apart. Engineers and 
Foundrymen use it where a 
smooth surface and metal 
like hardness is desired. 


SMOOTH-ON MFG. CO., 
Jersey City, N.J., U.S.A. 





Sole Agents for 
the United Kingdom— 


HODGSON HARTLEY, Ltd., 


Little Peter Street, 


Knott Mill, Manchester. 
5108 














THE... 


FLINN STEAM TRAP 


(Differential Principle). 
FOR DRAINING 


STEAM PIPES 
HEATERS 
COILS—STILLS. 
STEAM JAQ“ETED KETTLES 
BOILERS AND PANS 
PAPER MAGHINE CYLINDERS 
DRYING CYLINDERS 
SIZING MAGHINES 
STEAM PRESSES 
VULCANIZERS 
STEAM SEPARATORS 
ENGINE CYLINDERS 
JACKETED CYLINDERS 
AIR OR GAS RECEIVERS 


AIR OR GAS PIPES 
&c., &o. 


INLCT 

























—— 


Sole Manufacturers— 


JOHN MARSDEN & SON, 


ourur 788, Regent Rd., 
LIVERPOOL. 


— 6833 
Telegrams: 
“* Brazen, 
Liverpool.” 
Telephones : 
“Bootle 41 and 

















THE SIMPLEST AND MOST DURABLE 
IN THE MARKET. 





SEND FOR 
PAMPHLET. LOCOMOTIVES, 





SUPPLIED TO THE LARGEST RAILWAY COMPANIES 
IN THE WORLD. 


— Fixed on Approval and Guaranteed. —— 70% 








































P Youre 7 


always in 
Trowble— 


often Serious, always Annoying 
—if you don’t employ 


KLINGER 
Water Gauges 


on your Steam Plant. 








Our Alttachable Pattern Gauge 
saves you :— 


COST OF GAUGE GLASSES. 

COST OF PROTECTORS. 

COST OF ACCIDENTS. 

COST OF DELAYS. 

COST OF COMPENSATION 
FOR INJURIES. 








Further, it fits any existing Gauge 
Mounts; it Lengthens the Life of 
the Boiler, because the Water Level 
is always Distinct, and this ensures 
regular working, in fact, it is an all- 
round Mone» Saver. 


Send for Pamphlet ‘‘A.G.’’ 


Richard Klinger @ Co. 


ENGINEERS, &c., 


€6, Fenchurch Street, 
London, E.C. 






































JOHN H. WIDDOWSON 


(16 years Manager at Sir Joseph Whitworth & Oo.), 


BRITANNIA WORKS, onosau une, SALFORD, MANCHESTER. 


Improved TUBR-PLATE TAPPING APPARATUS, 
TAPS for the “BELLEVILLE” BOILERS, 











Bootle 541.” 


AND EVHERY DESCRIPTION OF SCREWING TAOCELB, &c. 





| Wells’ “Lightning” 
LIME & COLOR WASHER. 





A Great Saving of Time, Labour and Money. 
NO OUTSIDE POWER REQUIRED. 
Saves its Cost in a Few Days. 
LIME, WHITING, OR COLD WATER PAINTS. 


Applied at a speed of from 10 to 20 yards 
r minute in a manner superior to to Eruchverh. 


@ coat with the machine on rough surfaces is 


ual to two a) a ee ee 24 
ek ca out: = = | 4 
0. 4, capacity 6 gallons 1 
ae gi wheels, same capacity as No. 4 9 10 
No. 5, Large Size, capacity 10 10 
No. Ba, pes me ny ity » aes 





Wells’ Improved Limewash 


Much superior to ORDINARY Limewash slaked 
with Water. Quickly mixed. Will not rub off. 
Leaves a good surface. 

Price bang per owt., Carriage Paid 

in England and Wales. 

(If in lots of 8 owt. ate a time, 19/8 S per owt.) 
For all 
classes of 
industrial 
work. 





The burners 


our well-known 
Oil Gas Genera- 
ting eae ge 
ucing & 

of some ant 
candle - power 
from ordinary 
kerosene oil. 

On account of 
the small cost of 
the burners, the 
upkeep is low. 

The Pump is 
of simple con- 
struction. 


The tank measures 10in. by 7 ia. and holds 14 
galls. of oil, for burning six hours, 


Price £3. Extra Burners, 3/- each. 


WELLS’ rarer OIL GAS 
GENERATING LAMP 


No, 40, 


Weigit, 101b. 
Capacity, se 











These nts could not be obtained whee made 

entirel = our “‘ Unbreakable” metal, owing to 

— PRICES, 

With ave Burner .. .. 16/= each. 
Double oo ’ 

Tripod Stands for ditto - 3/- 

Spare Burners .. es 2- ,, 

Write for oo So ye dh tae dy Price Liss, giving a large 


A. WELLS & 60. gs=4 22.1 9NDON 











Works: Carnarvon &t., Manchester. 


6766 
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C.A.HARVEY 260. 
oe — a 








Perforators 
LARGEST WORKS IN THE KINGDOM. 


LEWISHAM, LONDON 


GOLD MEDAL, Inventions Exhibition, 1885. 


Se eS YS eee 


> SES) 


LP 


MATHEMATICAL, DRAWING AND 


SURVEYING INSTRUMENTS 
of every ane as of the highest qua’ — and finish, 
most moderate pric 
suena rey. POST FREE 
ldresa— 


W. F. STANLEY & CO., Ltd., 


* @REAT TURNSTILE, HOLBORN, LONDON, W.0. 











TO AVOID LEAKY JOINTS, 


USE JOINTING MASTIC. 


Jointir 


ect reliahle 
Material ‘in the whe Ct. “he BEST a all 


joir 


Sta 
tha 


8suU 
gin vitho ut joint rings, 
re had to ‘30 | +g ‘Chemes 
other "Jo nting Material. 
Always ready fe or u Be. Stands S$ any pres- 
sure for ~ lefinite period. Being ewave 
— it ¢ 1 be — J off by he aid o 
ordinary knit ite whe aking 
Time and erouhte pr we xed to 
cane nsable to vd Engineers, Ra ‘lw —y 
Steamboat and Gas Compa a, and users of 
Steam power. 7266 
For full particular 
THE Lonoon ENCINEERING "COMPANY, LTD, 


. Helen's Piace, London, E'c 


hig 
Successfully 
ndir ng pr 














TANNERS, CURRIERS, 
Fellmongers, 


GLOVE AND GAITER 
4 Leather Dressers, 


<\ WEBB & SON, 





BUCKETS \“7\ LEATHER & WOOL 
AND HOSE 
Manufacturers 
12 First-Class Medals 
AWARDED 





Combs Tannery, Stowmarket. 


Price Lists and Terms on application, 


Lubecker Machine & Manufacturing Co., 
30, appeal ba HELEN'S, LONDON, E.C, 








Canale, Earthworks 


EXDAVATORS for Railwa 
uarries. 


d Chalk 

Capacity & 50 to 300 cubic metres per hour. 

FLOATING DREDGERS for Sea and River Work. 
GOLD DREDGERS. 


EXCAVATORS & DREDGERS 
OF ALL DESCRIPTIONS. 6613 


AUGUSTIN NORMAND & CO. 


Engineers & Shipbuilders, HAVRE (France.) 
NORMAND’S PATENT BOILERS. 


Applied to the “ Forban,” the fastest Torpedo-Boat afloat. 


NORMAND’S PATENT FEED HEATER. 


15 to 20 per cent. Economy of Fuel. 


NORMAND’S PATENT FEED DISTRIBUTING ARRANGEMENT. 
NORMAND’S PATENT FEED-WATER FILTER. 


Adopted by the French and other Governments. 
already fitted with this Filter. 


NORMAND’S PATENT CYLINDER RELIEF VALVES. 


The consumption of fuel in Normand’s Torpedo-Boat Engines, which are fitted with the above appliances, has, in the official 
Government trials, been repeatedly as low as 1.0 lb. per I.HP. per hour at low speed, and 1.7 lb. at maximum speed. 
The total weight of Engines, Boilers and Water has been brought down to 36 Ibs. per I. HP. 3396 





Over 1,000,000 I.HP. 











REPEAT OR DE FE: 
48 FURNACES ror THe PARIS METROPOLITAN RAILWAY. 


=lThe Hodgkinson Coking Stoker 


Free from GRITS. Closed Fire Doors, 


SMOKELESS CHIMNEY. 





JAMES HODGKINSON (Salford), LTD. 


Cross Lane, Salford, MANCHESTER. 
London Agent: EALEY HODGSON, 20, Bucklersbury, E.C. 















|CAMPBELL_ & CALDERWOOD, 


Engineers and Boilermakers, 


SOHO ENGINE WORKS, PAISLEY, SCOTLAND. 


Telegraphic Address: ‘SOHO, PAISLEY.” 


INDEPENDENT | | Z 
SURFACE 


| 
| 


CONDENSING | 





Makers of all Types of 


Ne. SIDE & STERN WHEEL 
fe PADDLE ENGINES 


SPECIALLY FOR LIGHT DRAFT. 
All Types 


SCREW ENGINES 


for Cargo and Passenger Steamers 
Steam 5 Soe Tugs and Launch: 


~——. WE CONTRACT FOR VESSELS COMP’ LETE 
OR FOR SHIPMENT IN PLATES AND 
FRAMES, OR IN SECTIONS. 












AUXILIARY PLANT — Steam-driven 


Centrifugal Pumps, Steam Capst: Ans, 
Steam Reversing Engines. 


CATALOGUE ON ‘ON APPLICAT! 1ON. 





Telephone Ne. 1434, Avenue, Telegrams: “ Plasme, Londen,” 


Paddle Engines fitted to the Indian State Railway Steamers “Shalimar” and “ Kidderpur.” 
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Se  sacbauinarmremee sl Beige E. 


COMBUSTION 


GUARANTEED. 





‘| and for cases re- 
‘| quiring high rates 





cheapest grades 


Interior View, showing Grates and Dumping Ash Trays. 


UNDERFEED STOKER CoO., L™®©: coventry nouse, sour ptace, LONDON, E.C. 

















JT mr ~o SEE & SOn. 


TELEPHONE, 474. 


TANKS, BIRMINGHAM. 








=. Contractors 
BUILDINGS. 


Manufacturers of Wrought Iron Work for all kinds of Machinery and Collierles; Cisterns, Hot Water Tanks and Cylinders. 
REA WoORES, Ris STRET SOUTH BEIERAAINGHA MM. 


JEAN 


— So DYN) ‘AMC 


Calvanizers 





LARGE & HEAVY “fy 


IRONWORK. 





















Constructéd ~ 

















that Modern 











Principles. 








Skilled Labour 




















DAGENHAM, 

















/TUHIS MAWKUSEL HAL CY? tice 1 thats Cross Road ,. 


HARVEY 
Engineering 60., 


LATH LTD., 
M°ONIE, HARVEY & 60., Lr. 
Scotland Street Engine Works, 


GLASGOW. 
London Office: 27, Mincing Lane, E.C. 


ESTABLISHED OVER 50 YEARS. 


MAKERS OF ALL KINDS OF 


SUGAR MILLS 


INCLUDING 


PATENT FIVE ROLLER MILLS. 


HARV E ZS 
PATENT 


Triple-Effet . . 
. . Kyaporator 


Now in use in all Sugar Growing Countries 





AND EVERY REQUISITE FOR 


Sugar Plantations. 


SPECIALTY. 


Sugar Refineries fitted up 
complete for refining all 
classes of Sugar. ; 












Also Licensees and Makers of the 


Patent Lillie 
Evaporators, 


Under the British Patents of $. Morris Lillie, 


FOR 


Concentrating Solutions of 
~ every Description. 


HGH GLASS ENGIES 


OF THE HEAVIEST TYPES. 











MULTITUBULAR, CORNISH 


AND 


LANCASHIRE BOILERS, 
TANKS & WROUGHT IRON 
WORK ™ 


OF EVERY DESCRIPTION, 
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fu UPR ANG ™ 
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2 “AOREAY ‘OPGT : ON CUOYdarey 
“ROGKO] ‘OMIBOTENY ,, : S82IPPV o1ydurBeey, 

















BRASS & COPPER @ - 
Wnt, SHEETS, mu Gut ff) SEAMLESS & BRAZED 
Y, pf TUBES 
<7 =~ «FOR BOILERS, CONDENSERS, &. 
TELEGRAPHIC ADDRESS: —— “BATTERY, SELLY OAK.” 
of the Pratt Chuck c 


a 

a ¢ 
ithout slipping ; the jaws ‘ > 
“the drill a apt p it from falli ng out. Free Booklet.” 


THE PRATT CHUCK CO., FRANKFORT, NY. Ci: rn . PLN = oe E 


fe tg ~~ -: SELIG, ak ge 
an 


— COMPRESSORS. f ial hi CHANNELERS. 


+ VE Tl WRITE FOR Sa “i Telegrams : 
5 CATALOGUE. SUITABLE FOR USE IN “INGERSOLL, LONDON.” 


CORNISH, COLLIERIES, MINES, QUARRIES. 


1 uncisue |" INGERSOLL-SERGEANT ("" 


114, QUEEN VICTORIA STREET, LONDON, E.C. 


BOl LERS. BERLIN, GERMANY: Kaiser Wilhelmstr.2. PARIS, FRANCE: Rue de la Chaussee d’Antin 51. ST. PETERSBURG, RUSSIA: Galernaya 5. 


STEEL & IRON FORGINGS Specltis 











BUILT 
CRANKSHAFTS 
FINISHED 
COMPLETE. 





TUNNEL 
SHAFTING 

}  ROUCH TURNED 
| AND FINISHED 
} COMPLETE WITH 
BOLTS & NUTS. 


PROPELLER 
| — SHAFTS FORCED 
FROM PURE 
= - > | SCRAP IRON, 
High class Bollers Ss %, : ' | mooT STE 
, | NEW BAR IRON 
for all purposes. TURNED AND 
FINISHED 
dies | | COMPLETE W'TH 
} = GUN METAL 


HIGHEST AWARDS “| Bia aaa im mei a | LINERS. 
WHEREVER EXHIBITED, | © "peu vsorncecois KIRK CALDY. SCOTLAND . | a e430 


ae MALIF Ax, i il. hve 4 
ae ist laa EU 
gehen, : 
‘ eda ie a 
4 “ ; 
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IF YOU WANT THE... =: 


Most Efficient and Up-to-Date 


CRANES 


LIFTING MACHINERY STEAM, ELECTRIC, 














Fig. 287. LOCOMOTIVE ELECTRIC CRANE. 


LOCOMOTIVE CRANES, 
OVERHEAD CRANES, 
COLIATH GRANES, 


ELECTRIC WINCHES, 
CAPSTANS, 
WINDING ENGINES, &. 





Fig. 8/205. LOCOMOTIVE STEAM SHUNTING CRANE, 





VISIT THE WORKS OR SEND AN ENQUIRY TO 


THOMAS SMITH & SONS, 
Old Foundry, RODLEY, near LEEDS. 


Telegrams— 
SMITH, RODLEY; and ACCROCHER, LONDON. 


Codes—LIEBER, ABC and Al. 


LONDON OFFICE: 


9, VICTORIA STREET, WESTMINSTER. 


QUICK AND HEAVY CUTTING 











JOSHUA BUCKTON & CO LTD 
LEEDS ENGLAND 


7169 


W & A McARTHUR LTD SYDNEY 


o» HAND POWER, 


Steam & Electric 
Grane Works, 


6674 











TRADE MARK. 


CGELICNITE 
GELATINE DYNAMITE 


BLASTING  CELATINE 


BLASTING POWDERS 


FOR USE IN 


MINES, QUARRIES, 
RAILWAY CUTTINGS, 
WATERWORKS, 
TUNNELS, &c. 


ALSO 


GHEDDITE 


A New Explosive of 
ENORMOUS 


RENDING POWER, 
Cheapest and Best 
High Explosive for 
Tunnelling, Quarrying, 
and every description 
of _Blasting. 

Does NOT FREEZE 


or Exude. 








AGENTS IN ALL PARTS OF THE WORLD, 


PRICE AND FULL PARTICULARS ON 
APPLICATION TO 


Curtis's & Harvey, L!: 


MANUFACTURERS OF ALL KINDS 
OF EXPLOSIVES, os 
175 


3, Gracechurch Street, 


LONDON. 
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STEAM TUGS. 


LAUNCHES. 
BARGES. 
MOTOR CRAFT. 


DEE SHIPBUILDING C0., Ltd., 


QUEEN’S FERRY, 
Near CHESTER. 


SYDNEY SMITH & SONS, 


BASFORD BRASS WORKS, 


NOTTINGHAM. 


SMITH’S PATENT 


BOILER 
COMPOSITION 
FEEDER. 


MERITS— 
Simple. Effective. 
Durable. Reasonable. 


No Steam Generator should be 
without this Apparatus. 











It Effectively Prevents In- 
crustation by a Continuous 
Supply of Anti-fouling Li- 
quid to Boilers by Opening 
Cock C. Catalogues on 

Application. 7184 











r 
SPUR WHEEL TEETH CUT. 


BEVEL .,, _.,, PLANED. 
WORKM .,,, _.,, HOBBED. 
INTERNAL ,, __,, CUT. 
SPIRAL ,, 
RACKS 


JouN SUNDERLAND, 


Fleece Millis, KEIGHLEY. 
Telephone No. 79. ‘7087 o 


‘es 
MARSHALL, FLEMING s JACK, 


MOTHERWELL. 

















er 


Loco. Steam Cranes, 








7101 


OVERHEAD 


|JOHN LANG & SONS, 





ELECTRIC GRANES. 


PATENT HIGH-SPEED LATHES 


From those firms who can take real advantage of High-Speed Cutting Steels we invite 
correspondence regarding our High-Speed Lathes. It will be to our mutual advantage. 


Investigate. 


Fc 


y / ENORMOUS POWER. 
CORRECT SPEEDS. 
PATENT FEEDS. 


Visitors to our Works will be shown these Lathes. 








i 7s i ee 4 iat ae 


6149 








JOHNSTONE, 


Near 


GLASGOW. 











, HILL & SMITH, > ~~ r BRIERLEY HILL 'RONWORKS, 


: Staffordshire. 





IRON & STEEL 
FORGINGS 
Up to 15 TONS 

WEIGHT. 


HOUSING PINS. 


BUFFERS 


RAILWAY 

CARRIAGE 
IRON 

WORK. 



















4858 














VeritysLtd., 


Plume & Victoria 





Aston Electric Fans 
are the 
most efficient. 





Works, 





Send for Particulars 


and Prices. Aston, Birmingham. 





Delivery from 
Stock. 


Dzpois;: — Lonpoy, BigMINcH«M, 
Bristot, MANCHESTER, LIVEr- 
POOL, NEWCASTLE, GLASGOW, 
Dustin, and Bexrast. 


ASTON FANS. 





VERITYS'’ 
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F RIED. KRUPP, ESSEN & Annen, 


Manufacturer of Crucible & Siemens-Martin 


STEEL CASTINGS 


EBFoOoR ALI PURPOSES. 
To pass Admiralty, Board of Trade, Lloyd’s, and Bureau Veritas Tests. 





APPLY TO 


AUGUST Hi REICHWALD prasowy see), Finsbury Pavement House, Finsbury Pavement, Re 


~GRONKUIST cHucKs, ( : H UC KS. 
f : q WS The GRONKVIST CHUCKS fill 
a long felt want. No slipping. Drills 


changed instanter, even whilst machine 
is running. Send for List. 


| BUCK and 
HICKMAN, Ltd. 


2&4, WHITECHAPEL ROAD, LONDON, E. 

















SECTIONAL VIEW. 





AGENTS FOR— NATIONAL 3 MAC HINERY Co. 
BROWN & SHARPE MFG. CO. 
NORTON EMERY WHEEL Co. 
PRATT & WHITNEY CO., &e., &e. 
Most Complete Stock of ... 


High-Speed Steel & pean Soced Drills & Cutters. 


Send for Complete Coeaioaae: 


BRANCH OFFICES :—GLASGOW : 45, Hope St. BIRMINGHAM: 191, Corporation St. 
MANCHESTER : 23, Guardian Buildings, Cross St. 

















JESSOP & APPLEBY BR® (=.) L™ | 


SPECIALISE IN THE MANUFACTURE OF 


LIFTING MAGHINERY, 


ELECTRIC, STEAM AND HAND POWER, 
OF ALL TYPES AND CAPACITIES. 






















WINCHES. 






FIXED OR 
PORTABLE 
JIB CRANES. 


COLIATHS. 


TITANS. 


OVERHEAD 
TRAVELLERS. 


CANTRY 
CRANES. 









HOISTS. 











WINDING 
CEARS. 


CAPSTANS. 

































CONCRETE 
MIXERS. 













PILE 
DRIVERS. 









—— 


FOUNDRY & 
FORCE 
CRANES. 

















TRAVERSERS, 
&c. &c. 






ELECTRIC WINCH. 6566 





CAUCE 


HESS 
GUARD 





CAUCE 
HENS 
GUARD 







i Emplo ers’ 
300 LBs. 
per Square Inch 
will not smash 


THE “ EVERTRUSTY.” 
WIRE EMBEDDED CLASS 


" GAUGE 
Glass Guard. 


Absolute protection for 
Stokers’ against Injury 
from flying glass. 

Guards are transparent 
as water, and do not ob- 
struct view of gauge glass. 


THIS CLASS CANNOT FLY. 


Prices on application to the 
Makers and Sole Licensees— 


WALLACH BROS., 


67, GRACRCHURCH 8T., 
leudea K.C. 4 


















“BUFFALO” INJECTOR. 


Telegrams : 
‘ TEMPERATURF, 
Loxvux,” 














Operated ‘gas Class A lifts 24 ft. 
Entirely 













by One 


Handle. Send f ase 









LONDON, E.C. 









IRONS STEEL CASTINGS 


ENGINEERS &OOLMAKERS 


TO MACHINE CLEAN & BRIGHT 





MALLEABLE 






AlL OVER 


PARKER FOUNDRY C° DERBY 


ON ADMIRALTY LIST 











. COLTMAN & SONS 











VERTICAL BOILERS, 
CORNISH BOILERS. 
LANCASHIRE BOILERS. 


ENGINEERS AND BOILERMAKERS, 


MIDLAND IRONWORKS, LOUGHBOROUGH. 
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) LEBDS ENGINRERING ff] — 
HYDRAULIC CO.,Ltd, Bl =n 
PROVIDENCE WORKS, 

LEEDS. i. 
ae 
ACTUATING VALVES. ff) cranes,’ 
No Trouble with Leathors, ff] worsine win 

as SuPPLED TO TH 0 

ADMIRALTY. 
: yale Pant 
Colllery Plant, 
Pumping - - 
- = Machinery, 
&o., &e. 


“ian Double Valve, 


COCHRANE 


POSITIVE ACTION 


Steam Pump 


VERTICAL PATTERN. 























STOCK SIZES: 
s/Safls.| ca] & ais 
Sid wld] it ial 
1| “4a a8} 6 | 1, oe 
2; 6) 38] 8) & 28 (Guttural, 
3| 6/4 | 9| 3,000 $4 (Gymnast, 
4; 7\|5 |12) 4 42 (Gypsum. 
6| 8/6 | 12| 7,000 48 |Gyration, 
6| 9/7 | 12| 9,000) 56 (Gyromanoy. 
7| 10 | 8 | 14 |12,000) 66 |Hovering. 
8/12/)9 | 14/15, 80 | Howitzer. 











JOHN COCHRANE, 


ENGINEER, 
BARRHEAD, 


By GLASGOW. 
6691 








LUKE & SPENCER, Lo. 


BROADHEATH, near MANCHESTER. 





MANUFACTURERS OF 
IMPROVED EMERY AND CORUNDUM WHEELS, 
GRINDING & POLISHING MACHINERY. 
2 illustrated Catalogue free on application. 

2 

5 
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Telegraphic Address: ‘‘ EMERY, ALTRINOHAM.” National Telephone—<Altrincham, No. 49, 7733 





Telegraph: “BOILER, CHURCH.” Telephone: 136, ACCRINGTON. 


Anderton's Patent Downtake Superheater, 
avo Anderton’s Patent Separately Fired Superheater, 


For LANCASHIRE, CORNISH, and other BOILERS, 


GIVES PERFECTLY DRY STEAM AND SAVES 16 TO 20 PER CENT. 


Can be fixed to existing Boilers without trouble. 
TOP BOXES MADE OF MILD STEEL PLATES. 





pity 





work at any Pressure. 


23 
-% 
: 
“ 
“ 
. 
“ 


Superheaters applied. 


\ 


Every Boiler should have one of our 
New Steel Boilers made any size and to 
NEW BOILERS ALWAYS IN STOCK, 





ANDERTON & SONS, ANTLEY BOILER WORKS, 
AOCOORING TON. 6107 
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Thomas Turton & Sons, 


MANUFACTURERS OF LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENGINEERS’ TOOLS, HAMMERS, EDGE TOOLS, STEEL 
FORCINGS, SPRING STEEL, 


Tool Steel. 
SHEAF WORKS, SHEFFIELD. 


London Office: 90, sian STREET, EO. 
Boston, U.S: 16, STATE STREET. 


R, G. ROSS & SON, aisscon, 


RIGBY’S PATENT 
STEAM AND POWER 













Telegraphic TRADE MARE ; 
Address ; 8 
RIGBY’ 
** GLENROS, — 
GLASGOW.” aac tht g 


2000 IN USE. 


IN USE BY 
British ADMIRALTY. FRENCH GOVERNMENT. 
INDIAN GOVERNMENT. Russian GOVERNMENT. 
Cape GOVERNMENT. Danish GOVERNMENT. 
DutcH GOVERNMENT. CHINESE GOVERNMENT. 
New Sourn Waves GREEK GOVERNMENT, 
GOVERNMENT. &o., &. 6894 


PATENT SPEED REDUCING CEARS. 


PATENT PNEUMATIC TOOLS. 


GANDY’S 
BALATA BELT 


GUARANTEED OUR OWN MAKE. 











ER bj aR 


Write for Samples and Prices to 


GANDY’S, 


WHEATLAND WORKS, 


SEACOMBE, CHESHIRE. 


1519 








“UNBREAKABLE” PULLEY 
& MILL GEARING G°: L-- 


‘OONTRAOTORS TO TO _H.M. GOVERNMENT. 









SYSTEM OF 


ane MAe, 


GPA TRANSMISSION 
ECONOMICAL WX 


OF POWER 


BY THE GO.'S STANDARD APPLIANCES. 





HOME AGENTS ("mur") 


15, Bridge 
BIRMINGHAM—R. Lloyd & Co., 185, Steelhouse 





BELFAST—R. Patterson & Sons, Ltd., 
Street. 


BLACKPOOL—Blackpoo!l Engineering Works, 


Ltd., New 
BOLTON—J. & W. Kirkham, Lark Street. 
BRISTOL—R. 8totesbury, Temple Buildings, Victoria 


CARDIFF-—-Cross Brothers, 20, Working Street. 

CORK—McKenzies, Camden Quay. 

DUBLIN—Booth Brothers, Upper Stephen Street. 

OUNDEE—Thomas C. Keay, 17, Baltic Street. 

EDINBURGH—D. F. Wishart &Co., 18, Picardy Place. 

GLASGOW-Jas. T. Donald & Co., Ltd., 35, 
MoAlpine Street. 


IPSWICH—H. Warner & Sons, Lion Street. 

LEEDS—Rhodes Bros., 14, Woadhine Place. 

LEICESTER-F. H. Hill (trading as Death and 
Ellwood), Joseph Street. 

LIMERICK—J. P. Evans & Co., 131, George Street. 

LIVERPOOL— Putz, Curphey & Co., 20, Strand 8t. 

NEWCASTLE-on-TYNE—Jos. C. Nicholson Tool 
Co., City Road. 

NORTHAMPTON-— Stimpson Bros., 104, Abington 
Street. 


NOTTINGHAM—E. L. Gowthorpe & Son, Victoria 
Buildings, London Road. 


OLDHAM—Claude Taylor, 25, Manchester Street. 
o—-- —Owen, Isaac & Owen, Union 
0 A , 
ROCHDALE —John J. Smithies, Baron Street. 
SHEFFIELD—Taskers’ Engineering Co., 61, Blonk 








WROUCHT-IRON SPLIT PULLEYS. 


ANY SIZE. 
ANY STRENCTH, 
LICHT. 
BALANCED, 
SAFE. 





ROPE PULLEYS. 


CALLOWS AND 
CUIDE PULLEYS. 


STEP PULLEYS. 





Reduced from Catalogue, p. 185. 


ADJUSTABLE SWIVEL BEARINGS. 


INTERCHANCEABLE, 
EASILY ERECTED. 


PERFECT 
ALICNMENT, 


ECONOMY IN OIL. 
MINIMUM WEAR. 


ALL SIZES AND FOR 














WARRINGTON —vohn Chorley, Buttermarket Street.| ALL POSITIONS. 
LARGE STOCKS. QUICK DELIVERY. 
SWIVEL BEARINGS 
FOREIGN AGENTS rasetias 
(HOLDING STOOK. wn 
AUSTRIA - White, Child & Beney, Vienna(Pulleys). | COLUMN BRACKETS 
aad Findlay & Co., Oh WALL BOXES, 

One | a 


CEYLON—Davidson & Co., Ltd., Colombo. 

EGYPT—Eug. Nahman & Co., Place Mohammed 
Aly, Alexandria (also at Cairo). 

FRANCE- Frederick Christy & Cie., Lille. 


HOLLAND-R. 8. Stokvis & Zonen, Lenvehaven 
0. Z. 74, Rotterdam. 

INDIA—Batliboi &Co., 49, Forbes Street, Fort, Bombay. 

INDIA —Davidson & Co., Ltd., Lall Bazar, Calcutta. 

ITALY—Gio. Viganoni, Via 8. Andrea, 5, Milan 
(Pulleys). 

JAVA—Kerkhoven & Mazel, Tjibadak. 

NEW SOUTH WALES—R. L. Scrutton & Co., 

Sydney (Pulleys) 

NORWAY—G. Hartmann, Christiania. 

SWEDEN—Calvert & Co., Gothenburg. 

TRANSVAAL—Herbert Ainsworth, 35, Exploration 
Building (Ground Floor), Johannesburg. 


WESTERN AUSTRALIA—Saunders & Stuart, 
Ackroyd Buildings, Melbourne Road, Perth, W.A. 








SPECIAL STEEL SHAFTING. 


TRUE, 
STRAICHT, 
STRONG, 
SMOOTH. 


LOOSE COLLARS. 


SWELLS AND 
KEYWAYS., 






From Catalogue, p. 99. 


EASILY PUT ON. 

EASILY TAKEN OFF. 

TRUE ON THE SHAFT 
ENDS. 





From Catalogue, p. 06. 


The Illustrations above are reduced from those in 


THE CO.’8 TREATISE & CATALOGUE on ECONOMICAL POWER TRANSMISSION ; | 2IG ik. 





Estimates and Plans prepared for 
‘orks, dec, 


Material on this rystem for Mills, Pactorier, 


Send for Lists 





MANCHESTER & LONDON. 


48, WEST GORTON. sirencth*tanchester. 90, CANNON STREET.  uronsepotrer, London, 


Lieber’s Code used. 
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Light Draft Stern Wheel Steamers. 
Ocean Cable Steamers. 
Gold Dredgers. 








Telegrams : 
* LOBNITZ, Patented 
RENFREW.” Specialities : 
ie SAND PUMPS, FLOATING GRANES, DREDGERS. 


ROGK EXCAVATION UNDER WATER WITHOUT EXPLOSIVES. 











THE MOTHERWELL IRON 
AND STEEL CO., LTD.. 
Motherwell, Scotland. 


Brand : 
“MISCO @&” 


400Ps 














Telephone : 
No. 7), MOTHERWELL. 


Telegraphic Address : : 
** Hoops, MOTHERWELL. 














Automatic Exhaust Relief Valves 


ty Perfectly 
Condensing Plants Peake 
and 
Vacuum Systems in 
of Heating. Action. 
LEICESTER: LONDON : 
Pleet Street. 80, Turnmill St. 
' B.C. 











BRITISH STEAM SPECIALTIES, Lro. 






FINEST MERCHANT 
QUALITIES BARS, 
OF FLATS, ROUKDS 
PUDDLED IRON, c SQUARES, 
ALSO H f t D' ANGLES, BED- 
SIEMENS i STEAD ANGLES, 
MARTIN ‘AND : TEES, COPES, 
BASIC "OR Att prppose> OVALS, AND 
MILD STEEL. OTHER SIZES, 




















7316 
ROLLS CUT TO SUIT GUSTOMERS’ REQUIREMENTS. 
PRICES AND SECTION LISTS ON APPLICATION. 




















x 


NEW: TYPE 


Of Worm Geared Blocks on the 


MORK 


PRINCIPLE. 

















Oe en ee oe oe a> ae ae ane nee oe ee oe oe ee 


SAVE TIME AND LABOUR. § § 
For Prices and Testimonials apply to— 


The Mork Patent Pulley Block | Co. 


42-44, MOOR LANE, LONDON, E.C. 














“Tn all things, but proverbially so in mechanics, the main excellence is simplicity.” 


“GOTHIC’ GAS ww 
OIL ENGINES 


COSTS 


only a 


(Melhuish’s 
Patents.) 


little over 





IMPULSE E VERY REVOLUTION. 
THE IDLE STROKE ELIMINATED. 
ABSOLUTELY THE SIMPLEST MADE. 
NOTHING TO GET OUT OF ORDER. 


For full Particulars and Prices apply to the SOLE MAKERS; 


THOMAS GLOVER & CO., Lt», 


49, Queen Victoria Street, LONDON, E.C. 
See our Exhibit of Gothic” Engines driving Dynamo and Lighting 
Plant at the principal Agricultural Shows, 1905. 


BRONZE MEDAL awarded Printing Exhibition, 1904. 7191 
SILVER MEDAL awarded Royal Laneashire Agricultural Seciety, 1904: 
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COCHRAN 
BOILERS. 


UTILIZATION 


OF 


WASTE GASES. 
















QQ 








FULL PARTICULARS 
ON APPLICATION. 


Head Offices and Works: 


ANNAN, SCOTLAND. 


London Office: 
SANCTUARY HOUSE, 


Tothill Street, 
Westminster, S.W. 


+) 





COCHRAN & aie ANNAN, LIMITED. “ 





WILLIAM RYDER L* 


141, Folds Road, BOLTON. 





Tah MAKERS oF 


THE RYDER FORGING MACHINE, 
Sawing Machine for Hot Iron, Goke Breakers, &. 








FOR AMERICAN PATTERN 
DISC-GRINDING MACHINES, 


Seine SeEeS) ote 


W. J. DAVIES & SONS, 
Emery Mills, London, S.E. “ 


THE ATLAS METAL & ALLOYS CO., LTD. 


52, QUEEN VICTORIA ST., LONDON, E.C. 
INVITE ENQUIRIES from all Users and Dealers in Anti- 


Friction Metal. We can guarantee firms, who are not at 

presnt using our metals, ECONOMY and INCREASED 

EFFICIENCY, as compared with what they are now using, 
or dealing in. 


























OUR ANTI-FRICTION METALS ARE EXPORTED TO ALL PARTS OF THE CIVILISED WORLD. 


Telegraphic Address: ‘‘ Aloyau, London.” Telephone No. : 2210, Central. 6746 


THe British FLEG TRIG PLANT 0.10. 


Engineers, ALLOA. 


Glasgow Office : 144, St. Vincent Street. Newcastle-on-Tyne Office: 26, Cloth Market. 





The rene motor which, with adequate 
access to the brushes, 
is completely protected in its fully 
open form. 





Highest attainable electrical efficiency, 
with thoroughly sound mechanical 
construction. 


NO BINDING WIRES IN 
THE MAGNETIC FIELD. 
Detachable Shafts. OPEN PROTECTED TYPE MOTOR. 


H. COLTMAN & SONS, 
MIDLAND IRONWoRKS, LOUGHBOROUGH. 














Makers of HORIZONTAL and VERTICAL ENGINES, 


SIMPLE and COMPOUND, 6132 





Small Sizes in Stock at Works. 
E 
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ae ianutneturers JB aay, ches spl 


G | COIL FRICTION CLUTCHES 


CONSOLIDATED ENGINEERING CO., L’ 


Any Power at Any Speed. 
RAPID-ACTING VACUUM BRAKE APPARATUS. 


INJECTORS. 


GAS AND AIR COMPRESSORS. BOILER FEED PUMPS. 
“STEELEAD" STAIR TREAD. 


CASTINGS, FORGINGS AND STAMPINGS. 


DEEP dace cs AR EE es - hl A SPECIALITY, 


mH BRITISH ALUMINIUM C0, LTD, 


a 9, Victoria Street, London, S.W. nn ED wank 


_& Producers of pure Aluminium made by the Electric and Electrolytic i 
in the United Kingdom. 


Bauxite—Hydrate of Alumina and Anhydrous Alumina. 


Aluminium Ingots, Sheets, Wire, Tubes, Angles, Oastings, Forgings, Stampings, Solder, &c., 0. 7 °~- 
Wolframinium, Romanium, and other Light Aluminium Alloys, in Castings, Sheets, Angles, &c, | Strong as Brass, Cast Iron, 40. 
a Bronze. Strong as Steel. Tough as Wrought Iron. 


as d ll 
ag unas ~ Pf Pee: 
ERICnS UPON APPLICATION. | 
S/IEMENS-MARTIN OPEN-HEARTH STEEL. 


PLATES op 6 in. thick. 
SLABS 
BLOOMS 


To all a R ° L 
“ee BoILe SPECIALITY. 
Soft Welding and Flianging Plates 











E 









tr For Forgings. 









for Furnaces aad ether purposes. 





ay 62 


_>r o> 


On Admiralty and Board of Trade Lists. 





STEWARTS & ¢ LLOYDS, Ltd., 41, Oswald Id St., GLASGOW. 


_ PONTIFEX & WOOD, L® 


REMOVED from Farringdon Works, Shoe Lane, LONDON, t 
UNION FOUNDRY, DERBY. 


Lg Lonpon OFFICE :— 
mm 1'75- 177, SALISBURY HOUSE, LONDON WALL, E.C. i 
~ e 


“Stills and Distilling Plants 


FOR ALL PURPOSES. ) 167 HH. 

















(—) 
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REGISTERED REGISTERED 





STEEL WORKS. . . W AE EBE ITH L.D, WIRE DRAWING MILLS. 
ROLLING MILLS... ORIGINAL MANUFACTURERS OF WIRE ROPE WORKS. 
== LANG’S PATENT ROPE, & 
Sheep Hae BY WHOM IT WAS INTRODUCED AND ESTABLISHED. sill ves Gite 
2 COLD MEDALS AWARDED Makers of all descriptions of 


AT THe, ROUND & FLAT STEEL & IRON WIRE ROPES, jus common, woe 





PARIS EXHIBITION, 1808, CONTRACTORS TO THH ADMIRALTY. 


from Wire Rods whieh are rolled in our own Mills from 5) made in 
All Wire used tm the Manufacture of our Repes ts Graws ty engstves egestally prepared Wize 3 iteel our 


HBIGH-OLASS MINING STHAL MAZERB. 


LONDON OFFICE: 7, Bast India Avenue. AUSTRALIAN | OFFICE: FFIGE: 82, Pitt St, at., SYDNEY RY. ., wOUTH AFRICAN H OFFICE: E: Bottolheims Bldgs., Simmonds $t., JOHANNESBURG. 
SOLE LICENSEES OF MAX-am-ENDE'S PATENT ROPE CAPEL—THIS IS - ONLY CAPEL WHICH WILL. WOLD TO TO _THE THE FULL BREAKING AXING STRAIN OF THE ROPE. s213 


STERN WHEEL STEAMERS, 


nx xe ARROW 4 —— Ltd., LONDON. 








5 Ae 


_ WIM Lae 


| 


—— st ————————— —— ——E J 





“INEZ CLARKE,” 160 ft. by 28 ft.; speed, 16 miles an "att peers 16 ia. o STEPHENSON CLARKE, ” 116 ft. by 24 ft; epatey 13 miles; draught, 12 in, 
These vessels have been successfully running on the Magdelena over I4 years, and are still.in thoroughly efficient condition. 


have been found by experience to be the best type of vessel for shallow river navigation, and of these Messrs. YARROW have constructed 
mag oo sate of eoumenlie comanian for all parts of the world. ey build them varying in length on 60 ft. to 200 ft., and In draft from 6 in. to 18 in. 


THE “ENGINEERING THLEGRAPH CODE” USED. 7071 


| 


Tne WELLMAN-SEAVER-MORCAN GO. 











: ‘SP HECIALITIES: 
Electric 


| ciancinc macuines 


"a 71] 
of all descriptions for Open Hearth and Reheating 
Furnaces (Horizontal and Vertical). 


Electric and Hydraulic INGOT STRIPPERS. 


Wellman Patent TILTING OPEN HEARTH FURNAOES 
and MIXERS (Makers in Great Britain: Messrs, 
Head, Wrightson & Co.} Ltd., Thornaby-on-Tees), 


Electric and Steam COAL and ORE Handling Plants. 


Improved CLUTCHES for Hauling and Hoisting Engines 
and Winches. 


Electric and Steam CAR DUMPERS, 7078 
Hulett Patented GRAB BUCKETS for Coal and ORB. 
Crane Equipments for SHIPRUILDING BERTHS, 














Bulett Grab Bucket for transferring Coal and Ore in bulk. 


The saving in labour pays for the bucket in a few months, 47: VICTORIA STREET, LONDON, Ss. W. 
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BOLLING & E.Ow Ei, LONDON, Ec. 


2, g stere aak teal rwuy HILL 








an d er ch an Formerty Wm. BIRD & CO. 
Engmeers M ts Esrastiene 1627. * Codes used : a» tehiahitbebeatiar Shaaiiiiiied Sistem. 
Contractors to the Admiralty, War Office, Crown Agents for the Colonies,&o. Agents for Foreign Governments. 
PLANS AND ESTIMATES 
FOR EVERY DESORIPTION OF 
fA. Machinery Installations, Tools, Railway & Tramway Material, Mining and Contractors’ Plant. 
STOCKS OF NEW AND SLIGHTLY DEFECTIVE RAILS. 

















LAPWELDED IRON or - STEEL, up to 72 in. pat for Marine me Locomotive Boilers, or any other 
purpose. "UIT WELDED for Gas, Steam or Water, de. 


EDWIN LEWIS & SONS, TUBE MAKERS, WOLVERHAMPTON. 
Jenkins Bros. Valves, 


Globe, Angle, Check, Cross, Safety, and Y Valves, both screwed and flanged, are 
Fitted with Jenkins Renewable Discs. 


ALL PARTS INTERCHANGEABLE. NO RE-GRINDING NECESSARY. 


Try our “Y” Valves for thick fluids and for a Blow-off Valve on your Boilers. 
BEWARE of imitations, and Remember all genuine are stamped 
with the Trade Mark. 


- S JENKINS BROS., criewe see, LONDON, E.C., 


AND AT 71, JOHN STREET, NEW YORE, USA! 7300 


PETERS’S MEDWAY GREYSTONE LIME 


PETERS BROTHERS 


(The Oldest Established Burners of Grey Lime) 
Do not supply Builders direct, but this unrivalled Lime can he obtained from 
the following Merchants : 










































THE BUILDERS’ MATERIALS SUPPLY STORES, J. H. SANKEY & SON, Ld. Ess 
92, Berwick Street, Oxford Street, W. TALBOT & LUGG, Lime 1, Resox Wharf, Canning Town, E. 
R. & J. L. BECK, Beck’s Wharf, Isleworth. E. P. TRENOHARD, 1, Greenwich Road, Greenwich, s. E. 
Ng dom ye Borg om as go YOUNG & SON, 297, Kingsland Road, N. 
ndia Doc , E. WAKELEY Bros. & OO., Ld, H 
WM. J. LITTLE, Frogmore Wharf, Wandsworth, 8.W. S.E. onduras Wharf, Bankside, 
R. PASSMORE & OCO., Three Colt Street, Limehouse, E. WALLINGTON & OO., Scrubbs Road, Harlesden, N.W. 
SANKEY & OO., Oreek Wharf, Hammersmith, WwW. i J AMES MAW & SON, Harrow Bridge Wharf, ‘Stratford, E. 
GC Ke A D i EY SPECIALITY :— 
| | HIGH-CLASS 
* ) 
BOILER C®: Vertical 
CROSS-TUBE 


Gradiley Heath, 
STAE ES. 


ESTABLISHED 1875. 


Telegrams: “‘ Boiler,’’ Cradley Heath. 
Aland ABC Copzs. 


Boilers. 


Stock Sizes, 1 to 14 N.HP. 
100-Ib. Werking Presvare. 2 


Also i in Stock : 


VERTICAL 


2 DONKEY BOILERS. 


Constructed under Lioyps 
Supervision. 6546 
100-lb. Working Pressure. 











Makers of 
LANCASHIRE, CORNISH, 
LOCO., MARINE, MOTOR, 

and other BOILERS. 
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SMEDLEY BROTHERS, Ltd., 


Eagle Ironworks, BELPER, DERBYSHIRE, 


EDGE RUNNER GRINDING MILLS 


FOR ALL DHSCRIPTIONS OF MATHRIALB. 6001 

















JAMES FAIRLEY & SONS —===== 
General ctmier otra Sturonen >" TOOL STEELS 


FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds. 


Is considered HARDEST TOUGHEST Steel made (al the Cheapest in the Market Small samples 
NOTE.—_JAMES TAIRLEY & SONS WORES RES (aramall Lane, SHEFFIELD, and : St. Forge and Rolling Mills, BERMINGHAM) are morcly Sresok Deg ae terns, and 


4@ All Communications should be addressed to the Head Oficese—OLD MINT, SHADWELL STREET, BIRMINGHAM. ~ 1719 


THOS: CHATWIN, “. toa street, BIRMINGHAM, — i 


a reins AS AND MANUFACTURER OF —- 
EiGH-CLASS TOOLS, = 
Stooks, Dies, Taps, & Rimers ; Improved SOREWING MACHINES for Hand & Power, 


Standard Cylindrical rah Surface Plates, Twist Drills, Milling Cutters, Cut Gears, Spanners 
and Wrenches. Patent Tube Cutters, Tube Wrenches and Vices, and General Tools. 


Sole Maker of W. Jones’s Patent Pipe Cutter for Mains—up to 36 in. dia. 
ESTABLISHED OVER HALF A CENTURY. 























6981 





VNVINVUDAVETALA NAVAN 











DOUGLAS & GRANT, 


ENGINEERS, KIRKOALDY, SCOTLAND. «pocmit! Tica. 


HIGH-CLASS CORLISS ENGINES 


MADE HORIZONTAL OR VERTICAL — SINGLE CYLINDER — COMPOUND — 
TRIPLE EXPANSION — TANDEM OR SIDE BY SIDE—TO ALL POWERS. 


EVAPORATIVE STEAM CONDENSERS 


A Specialty—where water is not available 
for ordinary Condensation. eh: 








CONDENSING PLANTS. 6& Woe” 
PUMPING ENGINES. arn Rs on 
Re cae Ws 9 1 So 2500 LHP, COMPOUND COUPLED; CORLISS ENGINE. 
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| HONSLET ENGINE C0,, La 


LNHDSsS. 
Makers of Locomotive Engines 


adapted to every variety of work and gauge. 











Designs & Specifications Supplied or worked to. 
Quotations and Specifications 
on application. oF 


Telegraphic Address : ‘‘ Engine, Leeds.” Telephone: No. 528. 


JOSHUA HEAP & C91? 























MOA ERSINEERS ASHTON-UNDER-LYNE 


Screwing ee to fix on Screwing Hei Head for 










Makers of Screwing Mach ine. 


PIPE SCREWING MACHINES, "22" 


All Sizes up to 12 inches diam. 
EITHER ENGLISH OR AMERICAN THREADS. 


Bolt Screwing & Nut Tapping 
Machines, 


Up to 6 inches diam. 


Made in Gest Variety of SPECIALISTS 


ror SCREWING MACHINES 


AND SCREWING TACKLE GENERALLY. 














Telegrams : 
HEAP, LIMITED, 
ASHTON-UwpER-Lynz, 










Stocks and Dies, Taps, Pipe 

Cutters, Pipe Wrenches, 
Pipe Vices, 

Clyburn Spanners, &c. 


aaln'n 


Hand Bolt Corowng and Nut Tapping Machine Patent Bolt Screwing and Nut T Machine, with Releasing Universal Screwing Machine for Tubes 
Made in Throe Sizes. Motion for Opening Dies without ping or Reversing Machine 6818 and Bends. Made in Six Sizes. 


JAMES ARCHDALE & Co., LT: 


On Admiraity and Meco he oreane, BIRMINGHAM. 


War Office Lists. Oodes: A1; ABO (4th Edition); Engineering Telegraph Oode. © Telegraphic Address: AROHDALE, BIRMINGHAM, Telephone: No, 3558 














MAKERS OF HIGH-CLASS 


MACHINE TOOLS. 


IMPROVED 
DRILLING MACHINES. 


Photo. 347 illustrates our NEW TYPE RADIAL with Positive 
Gear Feed. We also make similar designs 6 ft., 3 ft. 6 in., 
2 ft. Gin., and 2 ft. 3 in. (combined, sensitive and radial) radii. 


Photo. 31! illustrates NEW DESIGN OF DRILL specially built for 
High-speed Drilling, fitted with a powerful Improved Friction 
Clutch Drive; also Double Gear. 

















We make also LATHES, MILLING, SLOTTING, SHAPING, BORING, 
PLANING, PROFILING MACHINES, &c., for all classes of Engineers, 
>, and complete Plants of SPECIAL Sy Oe ee aS 
) Munitions of War. 








Photo. No. 47. WRITE FOR PARTICULARS, 
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BOILER BRAND. 


MILD STEEL PLATES, - 


BARS, ANGLES, CHANNELS, ZEDS, &c. 
FOR BOILERS, SHIPS, BRIDGES, TANKS, &c. 
ALSO REELED BARS FOR SHAFTING AND STAYS. 


DAVID COLVILLE & SONS, LTD., wer 


DALZELL STEEL & IRON WORKS, 
MOTHERWELL. 


WILLIAMS’ PATENT bli & pedal PILES. 























6831 








Can be driven by ordinary Pile-Driving Ram. QGHEAP, STRONG, DURABLE. suai Sizes kept in Stock, 20 ft.—40 ft. x 14 1in. x 14 In. 


SADMUEET Wiz. LiAmMmMs & Soxrs, 1.7 D., 


Telegraphic Address: “INBARGE, LONDON.” #86, Lime Street, LONDON, E.C. — Dagenham Dock, ESSEX. Telephone : Mo, 55, AVENUE. 


D. STEWART & CO. (1902) LIMITED, 


LONDON ROAD IRONWORKS, GLASGOW. 


Established 1864. Tel. Address: “Stewart, Glasgow.” 


SL.Oow SPEED ENGINES 


FOR CENTRAL POWER STATIONS, MILLS AND FAOTORIES, WATER, SEWAGE AND HYDRAULIO 
PUMPING STATIONS. 


Hydraulic Presses for Forging and Cotton Pressing with Engines, | 
Piping and Accumutlators. aie 


SUGAR MACHINERY. CONDENSING PLANTS. 


OONTRAOTORS FOR POWER STATION EQUIPMENT. 
INDIAN AGENTS: MESSRS. DRHEWET, CHOWNA & CO., 31, CHURCH GATE ST., BOMBAY. 


- , 
- 4 eiagh . : 
aes 5 
_— : aaa lah & 
as ys ae 
' a Z a 
3 , 4 tae ’ . 
ae f 7: “¥. 
tx 3a em =. 
bes: ‘ * 


RIEDLER or GUTERMUTH VALVES. 
is RIEDLER ELECTRIC PUMPS. - 
ee .  )=3=9GUTERMUTH HIGH-SPEED PUMPS. 
| ria ae ROBINS CONVEYING PLANTS. 
TUBE MXZILS. 


COAL WASHING PLANTS. 






































at owe 





= | Catalogues sent on application. 


=” -FRASER&CHALMERS, L” 


soe OFFICES :—3, London Wall Buildings, 
COMPOUND RIEDLER AIR COMPRESSOR. 
. London, E.C. 


680 INDICATED HORSE-POWER. Works :—ERITH, KENT. oes 

















36 ENGINEERING. [JUNE 30, 1905. 





wil ~ Sar mien 


Telegraphic Address,) MANUFACTURERS OF (** Bessemer, Sheffield.” 


CAST STEEL BY THE BESSEMER AND SIEMENS PROCESSES. 

















olALZe, clALZe 
¢. 
sr” — a Peres, ™ 
FORGE DEPARTMENT. | CASTING DEPARTMENT. 
LOOOMOTIVE ORANK AXLES. STEEL 
sialidiaaminintn inne Hydraulic Cylinders, 
Compressed Steel. . FINISHED COMPLETE, 
. » Crank Shafts. Tested and guaranteed to any 
in required pressure up to 7 tons 
BUILT-UP MARINE CRANK 8HAFTS. "per square inch. 
ROLLED HEAVY MILL GEARING 
WELDLESS TYRES IN STEEL. 
Losomotives, Carriages & Wagons. STEEL HAMMER TUPS 


Hard Vi 
Specht Sed One fer Boas Poms ont FACES & SWAGES, 











SPECIAL HARD TOUGH STEEL SPECIAL HARD STEEL ROLLERS 
SHOES AND DIES. AND PATHS, «xs 
For Gold Mining Purposes, &e. For Crushing Quartz, &e. 











— ROBEY & CO., LTD. — 


FIXED ENGINES 


OF ALL SIZES, 


Horizontal and Vertical. 


DROP VALVES & OTHER TYPES 
OF VALVE GEAR. 





HIGH-SPEED 


ENGINES. 


©). FORCED LUBRICATION. 


Condensing Plants 
AIR - COMPRESSING 


Triple-Expansion Horizontal Engine fitted with Drop Valves and Dynamo on Shaft. PLANTS. 
ALL SIZES. 


HIGHEST EFFICIENCY. GREATEST ECONOMY. 
WINDING AND HAULING 
ENGINES. 


GLOBE WORKS, LINCOLN. - Zor77.=R6 


Tondon Office «- - - 79, Queen Victoria Street, E.C. ALL CLASSES. 





























ae yer ee 
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DICK, KERR & CO. LTD. 


Head Office—Abchurch Yard, Cannon Street, LONDON, E.C. 














‘ 


Flange & Girder Rails 


(ALL SECTIONS), 


Generators, 


Motors, Car Bodies, 
Turntables, Traversers, 


Trucks, 
Points and Crossings, Poles and Overhead 
Locomotives, Material, 


Wagons, Engines, Permanent Way, 


Boilers, Cable Laying. 





LOCOMOTIVES, NARROW OR STANDARD GAUGE. 


EQUIPMENTS OF COLLIERIES A SPECIALITY. 


Works: PRESTON, LANCS., and KILMARNOCK, N.B. = 








C.A.PARSONS & CO. 


Heaton Works, NEWCASTLE-ON-TYNE. 


STEAM TURBINES. 
DIRECT - CURRENT GENERATORS. Fixed Brushes Guaranteed. 
ALTERNATORS of largest size for Power and Railway Work. 
AIR PUMPS. TURBO FANS, PUMPS and BLOWING ENGINES. 


CONDENSERS. 


Over 100 have been supplied since 
1896 with Steam Turbines, and have 
all been fitted with 
SPECIAL COLD WATER POCKET 
for obtaining HIGHEST POSSIBLE 
VACUUM. 


iy? 


TURBO GENERATORS 
of 500 kw. and upwards supplied 
and on order. 


ELECTRIC SUPPLY COMPANIES. 





Scarborough. Cambridge. 
Newcastle. and Newcastle - on 
District, Tyne. 
Northern Metropolitan. 
/ Counties. Chatham and 
f North Metropoli- Rochester, 
( " tan Trams. &e., &e. 
} CORPORATIONS. 
4 Portsmouth. | Blackpool. 
, -~ Cheltenham. | Etberfeld. 
x : . etn Manchester, | Battersea. 
“ea gob -% 2 : ions ’ A — Sydney (N.S. W.) | Birmingham. 
i = Stepney. Poplar, 
St. Pancras, Hastings. 
4000 kw. 3-PHASE TURBO ALTERNATOR, 40 Periods, 6000 volte, at.the CARVILLE POWER STATION OF THE Wane’. erste be be, 
NEWCASTLE-ON-TYNE ELECTRIC SUPPLY CO. 6813 
LONDON OFFICE: 66, Victoria Street, S.W. TELEGRAPHIC 3 Spansees; 
“TURBO, NEWCASTLE-ON- P 
LEEDS OFFICE: 13, Peacock’s Buildings, Park Row. “ SILENTLY, LONDON.” “TURBO, LEEDS, 
GLASGOW OFFICE: 99, Great Clyde Street: -:  WgMOOTHLY, GLASGOW,” 


¥ 
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THE— 
WEIR FEEDHEATER 


is more than a Feedheater. 
It is the simplest, best and most 

* practical means of preventing 
Corrosion in Boilers. 
It is one of the greatest money savers 
in marine practice. 


WEIR FEED PUMPS 


are the product of two decades experience 
in pump building. 
eS Our revised and improved design made on 
. the standard and interchangeable system is 
ahead of all others in reliability, economy and efficiency. 


WEIR EVAPORATORS, 


Another specialty—increasing in fayour— 
with new points and epreenpie. 


G. & J. WEIR, Ltd., Gatheort, GLASGOW. “ 

















CROFT & PERKINS, 


Telephones : 8099 and 3100. ENGINEERS & ITrRONFOoOuUNDIARS, Telegrams : “ Pulleys, Bradford.” 


PATENT SELF-OILING PLUMMER BLOCKS. THORNBERRY ROAD, BRADFORD. 


SHAFTING, COUPLINGS, HANGERS, 
FIXINGS, PEDESTALS, 
GEARING, CAST & WROT. PULLEYS, 
FRICTION CLUTCHES, &c. 

















OUR 1904 CATALOGUE IS NOW READY AND WILL 
BE ‘POSTED TO ALL BONA FIDE APPLICANTS. 





, INFRINGERS BE WARE ! ALL QUR DESIGNS ARE REGISTERED. <1 








— 
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S” HOFFMANN MANUFACTURING Col 


G AD 
HOFFMANP, CHELMSFORD. CH ae FORD, ESSEX. 21 CHELMSFORD 

















We will gladly send you one for trial on 
approval if you will let us know which 
THE size would suit you best. 


HOFFMANN PATENT 
SELF-ADJUSTING 
BALL 
THRUST BEARING. 











HEAVY 7'¥re 


FOR : 
cubis Hooks, iN” 
Centrifugals, BEA 
Vertical Shafts, 
Turbines, 


NW -7 BE 
"PATENT pave THRUST © 














Fans, 
&c., &c., &e. 






HEAVY TYPE.—As applied toa CRANE HOOK. 


| BROWETT, LINDLEY & CO., LIMITED, 


patnionan, MANOBESTER. 


eee MANUFACTURERS OF 
se | Simple, Compound & Triple-Expansion 
Self-Lubricating 


ENGINES 


FOR 


ELECTRIC LIGHT « POWER STATIONS 
AnD MILL DRIVING, 


From 830 to 8500 Horse Power. © 





























enna 











GUARANTEED HIGHEST ECONOMY AND EFFICIENCY. 
: . QUICK DELIVERY. STANDARD SIZES ALWAYS ON HAND. 
500-KW. PLANT, as supplied to the Blackpool Corporation. 


Contracts completed or in hand for all the principal Corporations and Private Installations. 
REPRESENTATIVES— 6655 


Scotland :—JOHN A. RUDD, 177, West George Street, GLASGOW. 
Lendon and Southern Counties 1—BALEY HODGSON, Mansion House Chambers, 20, Bucklersbury, LONDON, B.C. = xij 
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WILLANS & ROBINSON, 


LIMiITEHD. 


WILLANS 
' MILL ENGINE 


FROM 


60_ LHP. SS 


* 
TO = : : =» 
3000_I:HP. ee wim 


— 
eel jp 



































0 tte 











_. Se pre oak 
oe 











— 


WILLANS STANDARD 600 I.HP. Mitt ENGINE WITH BARRING ENGINE. 


HEAD OFFICE: ‘ BRANCH OFFICES : 
LONDON: Queen Anne’s Chambers, Westminster, S.W. 


Victoria Works, Rugby. MANCHESTER: Northern Assurance Buildings, Albert Square. 


GLASGOW: 54, Gordon Street. 


Mor AS So 


PHILADELPHIA, PENNSYLVANIA, U.S.A. 








- a en 





esha aa Fae 


American Labour-Saving 


MACHINE TOOLS 


- 6.et. BORING AND TURNING MILL, 
WITH TWO SADDLES. 


Each saddle has entirely independent feed motion 
of wide range, and separate counterbalancing ar- 
rangement. 

Stroke of slides in saddles 22 inches. 

Table 60 in. diameter, with large annular bearing 
on bed, and large centre spindle having adjustable 
centre step bearing. 

Crosshead is raised and lowered by power, and 
has long bearings on uprights. 

Machine is self-contained, that is, not dependent 
upon supplemental foundations for stability. 





: tne 7053 





CORRESPONDENCE OF INTERESTED PARTIES SOLICITED, 





























q 
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The ECONOMICAL PRODUCTION of 
REPETITION BAR WORK iicitsciey TATHE is designed fr. 








uit - — oR Will work from Bars up to 
| — 3: in. diam. 
ae — Other good points are— 
a Friction-geared Head. 


Auto. Stops to Turret. 
Safety Interlocking 

} 

4 Motions to Saddle. 





Positive Feeds. 


= Special Chien 


NM 28 seine can be supplied for 
ao : _ wee. Ger En 9- 
any particular work. 


eee “ obes, ite PES btn heen 


ORDINARY LATHE -TOOLS USED. 


DEAN, SMITH & GRACE, L™ “cir”: 


ESTABLISHED i866. 853 


London Agents :—BUCEK & HICKMAN, Ltd, Whitechapel Road. 














“Campbell” game Suction Gas Plants & Gas Engines 


SUCTION GAS PLANTS IN USE UP TO 
150 Brake HP. 





[he aa 


s 


Illustration of 60 Brake HP. Gas Engine and Suction Plant. 


THE CAMPBELL GAS ENGINE Co., L™ 


EALAIEF AS, ENGLAND. ris 
LONDON Office: 114, Tooley Street, S.E. GLASGOW Office: 104, Bath Street, 
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OYCE LID. 





Makers of Principal oe 
GENERATORS, LONDON : 
E. C. AMOS, 


M.LM.E,, 
20, Bucklersbury, E.C. 
BIRMINGHAM : 


J. G. BARBER, 
9, Shirley Road, 
Acocks Green. 


GLASGOW : 
S. H. CASSON, 
A.M.I.E.E., 
1, Partick Hill Road, 
Partick. 


MOTORS, 
CONTROLLERS, 
STARTERS, 
CRANES, 
HOISTS, 
WINCHES, 


MOTOR-DRIVEN 
PUMPS, 


&c. 








BELFAST 


JOHN ARDREY, 
Granville Buildings, 


“ROYCE” 5-ton ELECTRICALLY-DRIVEN TRANSPORTER, specially High Street. 
designed for running on curved tracks, and arranged for Hoisting 
and Travelling by Motor Power. 


works: MJANCHESTER, ENGLAND. 





6614 








THOMAS SHANKS & CO. 


JOHNSTONE, near GLASGOW. | 
QUADRUPLE-GEARED DOUBLE BED LATHE for MARINE SHAFTING, CONNECTING RODS, and GENERAL WORK. 





!|‘HE above illustrations show one of the three types of gencral Lathes, which we are adopting as a satisfactory solution of dealing with the various changes on the old types, which 

_ the use of motor driving and of high speed steel has made necessary. These two considerations, however, have little to do with what constitutes a good Lathe, and in dealing 
with the use of high speed steel it may be safely settled that the Lathe is best adapted for that purpose which is also best for removing much material, at a slow speed, for dealing 
with hard material and for large diameters of work to be done up to the limit of what will clear the saddles, and when a gap is used, while for direct motor driving the same 
headstock should be also best adapted for driving by belt either from a line shaft or a continuous-current motor. We shall in a future advertisement deal with a special double- 
- high-speed Lathe for shafting and for general work, and. also the same quadruple-geared Lathe as above illustrated, with a single slide bed and duplex saddles and rests. 

he Lathe illustrated above is for dealing with the heaviest marine shafting, connecting and thrust-bearing shafts, and removing much material and_ finishing in less time than 
has ever been hitherto recorded. We may here state that we purpose abandoning the use of what is called the treble-geared Lathe altogether, and confining ourselves entirely to 
the quadruple-geared Lathe as above shown when dealing with heavier work than our largest double-geared Lathe will do satisfactorily. We are not at present stating our reasons 
for so doing, although we may point to this fact, that thereby not only do we get a greater variety and amount of gear reduction, but in no case do we need to use a driving pinion 
with less than 18 teeth, and then it is case-hardened and of special shape of tooth. . 

___ We will now proceed to describe the above quadruple-geared double-bed sliding, surfacing and screw-cutting Lathe. The double bed is not far off 7 ft. wide. The 
height of centres is the lowest and therefore the strongest which can be made, viz., 34 in. The transverse width of the fast and loose headstocks is one and three-quarter times 
the height of centres, and it is impossible for the heaviest cuts to spring the work away or lift the front of the headstocks from the bed, which (the latter) is bolted 
to it by six strong bolts. The fast headstock spindle front bearing is our maximum diameter of 10 in. by 14 in. wide, while the back bearing is a series of thrust rings 0! 
very large surface and will allow the spindle to run quick without trouble. The end of this spindle is connected by gearing (see end view) with two separate and independent 
systems of feed change to the numbers 2, 3 and 4 to each guide screw, whith are therefore independent. The two saddles and slide rests at the back-slide bed can be worked 
in either direction at any feed, while the two saddles a swivel rests can be moved in either direction at any feed by reversing bevel clutches, not however very well shown 
in the illustrations. Besides this each saddle is provided with a quick power motion, motor driven, and each independent of the athers and in opposite directions. he surfacing 
motion to the saddles is independent of the sliding, and can be increased or reduced or reversed easily. The saddles next the loose headstock are provided with combination 
surfacing and sliding feeds, and any taper slided by back and front rests as in an ordinary duplex slide Lathe doing parallel work: There are a good many details clearly shown 10 
the illustrations which space prevents other notice. , 

The very enterprising Sunderland firm who have accepted our design and are erecting this Lathe have provided us with a motor capable of potential force enough to make 
short work of any weakness in the Lathe, and it would have been difficult to have attached it otherwise than is clearly shown, the shaft marked with an X bein the spindle of the 
motor. We are protecting this connection, which enables the spindle X to have end play and the motor disconnected independently of the headstock spindle and other details. 7153 
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PPP. 


Are Electrically 

Unequalled and Mechanically 
Unexcelled. Every 

Machine is a Sound Job. 





Bruce Peebles & Co., Ltd., 























Edinburgh. jo 
Steam Valves. | Safety Valves. | Indicators. Oilcups. | 
Fullway Valves. © Relief Valves. § ‘Recorders. _ Gages. 
Reducing Valves. | Whistles. | Lubricators. | Gage Testers. 


We suppose that every Engineer and every Steam User occasionally wants one or more or these 
articles, either in connection with work being manufactured or for renewals or extensions of Plant. 


We wish to have an opportunity of filling that WANT. 
A Postcard will bring our Catalogue “E,” with lowest estimate. 


All goods Carriage Paid right into your Works. No charge is made for packing. 





We have a World wide reputation; our goods are faultless in construction and thoroughly to 
be relied upon. 


Give us your order and we will give you a good article. 


Crosby Steam Gage and Valve Company, 


147, Queen Victoria Street, London. 


6748 
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“JAMES HOWDEN & CO. 


PATENTEES AND MANUFACTURERS OF 


HOWDEN’S FORCED DRAUGHT. 


1800 EMSAS"E2" } scommcarme ov 5,850,000 ur 








ALSO MANUFACTURERS OF- 


HIGH-SPEED ENGINES | - 


For TRACTION, POWER and LIGHTING, 


WITH PATENTED IMPROVEMENTS GIVING HIGHEST EFFICIENCY 
(8tandard Sizes in Stock for Early Delivery.) 





LICENSEES for the Manufacture of 


PARSONS’ 2::> 


Ss’ I a =) AM C. A. PARSONS & CO. | = | i » 
For ELECTRICAL T' R B I N E S ae ° gus o an ii ; 
PURPOSES. Se 


SPECIALLY RECOMMENDED FOR LARGE POWER UNITS. 400 KILOWATT PLANT. 








JAMES HOWDEN & CO., scoT.ano STREET, ner, GLASGOW. 






















THE BLACKSTONE OIL ENGINE. 


Stationary type - 2 to 7O B.HP. 
Portable type - - of to 26 B.HP. 


Works with soil Lamp Oil, 
Petrol, or Alcohol. 


Starts in <& minutes. 


No Lamp required ex- 
cept for starting. 


No external flame when 
working. 


Telegrams — ‘' BLACKSTONES, STAMFORD.” 


Telephone — No, 1, Nat. 
Codes used—LIEBER’S, Al, ABC (4th and 5th 
Editions). 7129 * 


Estimates and full particulars 


post free. 
(From Photo of 14 B.HP. ENGINE). 


BLACKSTONE & CO. Le Stamford, England. 


London Representatives: Messrs, BILBIE, fot Be & C0., 80, Queen viikiie St., E.C, 
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it CO ARRON a 


No. 3 Self-acting, Turning, and Hand-surfacing Lathe. 
SPEEDY & ACCURATE. 


Height from Bed to Centre 8}in. Takes between Centres, 
4ft. 2in. Gap takes 29 in. diameter clear of screw. 


This Lathe is fitted with a turret block, suitable for four tools, with 
positive bioding arrangement, whereby four processes can be completed 
without relieving the tool from the rest. 

The quadrant or swing plate for carrying change wheels, instead of 
having its pivot on the screw bracket, is carried on an indepe sndent 
centre, which permits of all screws from 2 per inch up to 36 per inch 
being screwed by changing the screw wheel only, and by a simple 
arrangement the operations of turning and screw-cutting can be per- 
formed by the screw without an alteration of the gear. 

The teeth of all wheels are cut from solid blanks. The rack and 
small pinions are of forged mild steel. 


This Lathe is guaranteed to producs good and true work. Can be 
supplied from stock. 





Other “‘Carron'’ Machine Tool Specialities :— 


Steam Hammers, Drilling Machines, Mortising Machines, 
PRICES AND PARTICULARS ON APPLICATION. Band Saws, Saw Benches, &c. 


Showrooms : 
53, Oswald St., 
Glasgow. 


















ENGINEERING f CARRON, 


Stirlingshire, N.B. 
DEPARTMENT \ TEKLEGRAMS— ESTO, FALKIRK. 














WILLIAM BEARDMORE & CO., LTD., 


Telegrams : “ BEARDMORE, GLASGOW”; “NAPIER, GLASGOW.” 
Contractors to Admiralty, 


Colonial and Foreign Governments, Steel Manufacturers, Forgemasters, 
SHIPS, ENGINES & BOILERS Armour Plate Makers, 
, REPAIRED. Pe ee ° 
WAR SHIPS, MAIL STEAMERS, Shipbuilders & Engineers, GLASGOW. 
CARGO VESSELS. (Late R. NAPIER & SONS, Limited.) 


SEA E's ASL BS OMe 
Crank & Straight, Hollow & Solid. AR MoU iS PLATES AND TyRESs 


For LOCOMOTIVES, CARRIAGES and WAGONS. 


SHIP & BOILER PLATES & SHEETS. 


womunenuae | GUN FORCINGS | WHEELS ¢ AXLES 


BOILER FRONTS, ENDS AND FLUES. 1G, Nf: | FINISHED COMPLETE. 





— 7324 
NICKEL STEEL PLATES, SHEETS, 


Steel Castings : PRO J EGTILE S BARS, SHAFTS and FORGINGS. 


OF ALL DIMENSIONS. 4 All facilities afforded for TESTING at the Works. 

















Manufacturers of— 


1200 to 4000 up. GAS ENGINES. 


(OECHELHAUSER SYSTEM) 
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| THE LARGEST STEAMER EVER BUILT IN GREAT BRITAIN, 
THE LARGEST COLLIERY WINDING ENCINES IN THE UNITED KINGDOM, 
THE LARGEST ELECTRICITY CENERATING ENGINES IN EUROPE, 
THE LARGEST ROLLING MILL ENGINES IN THE WORLD, 


— AND — 


THE MOST ECONOMICAL STEAM ENGINES IN THE WORLD, 
are ALL siren wn te UNITED STATES METALLIC PACKING. 





THE UNITED STATES METALLIC PACKING 6O., 


IMxITsaDwyD, 


Telegrams: ‘‘METALLIC, BRADFORD.” 7229 Telephone: No. 604, 























If you want a PERFECT SEAT for Railway Carriages, Tramears, &c., 


WRITE TO 


W. S. LAYCOCK, Limited. | 


THE BEST MADE 
AND MOST 
COMFORTABLE 

_ SEAT. 


Finished in Rattan, 
Haircloth, Patent Hair Fabric, 
Velvet, &c. 





Pp ices and full par ticulars gladly sent on application. 


-_Nictoria Works, MILLHOUSES, SHEFFIELD. 
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YARROW’'S water ttse Boers, 


CRUISERS and BATTLESHIPS built and building WITH YARROW BOILERS 





Defence 


Oruiser .. ee ee Built .. 
ee oe 2 + oe eo Freeland 
eo _ ee ee ae én oe a Zeeland moe ee 
Utrecht ee oo 
jas - oe ee ae oo oe ‘eo Gelderland .. ee 
= os = ee oe oe se ve Noord Brabant . 
Ironclad .. - ee 9 oe oe ee Koningin Regentes 
wi = we De Ruyter .. ° 
eo ” oo oe ee Hertog Hendrik 

al oe -” Building os = Tromp oi 
Fron THe Wok 


” - - - ” 


” - - - ” 


Ironclad se os Built .. eo Norge 
oe Eidsvold 
ror Tree PORTUG 





Fok THE ‘pUTCOEs NaS. 
\"ta HP. Yarrow 


WEHGIAN W 
(Built by Messrs. Armstrong, Whitworth & Co., Ltd.) 


4,500 
4 


Cruiser .. ee Built .. . Don Carlos I. - 
FOR == swapisH NWA. 

Cruiser Psilander .. 4,500 
- ee 0 ee eo ee Clas Dristghete o 4,500 
Ironclad ee ae oe ee oe eten 6,000 
* ve 90 6,000 
i van Wass ee os 6,000 
" e ” Tapperheten 7,600 
ee ee oo > Poiat oor 7,500 
Cruiser .. oe Building’ 12,000 
Ironclad .. Hoa IL. 10,000 


(excluding Destroyers and Torpedo Boats, and the smaller class of vessel.) 


REMARKS. \ 


All Yarrow Boilers. 


}i Yarrow Boilers. 
¢th Oylindrical. 
All Yarrow Boilers. 


iths Yarrow Boilers. 
tth Cylindrical. 


All ‘Yarrow Boilers. 


TYPE OF VESSEL. BUILT OR BUILDING. NAME. LHP. 
ron Tae _ Ss uesyatas WAY TT. 

Oruiser ° ee os Built .. 7,800 
a oe ee os o os $e ee ee ee 7,800 

0 ee ee ee 9 oe oe ee t ee ee 
Ironclad .. oe ee oo 7 se ee ae” « ée és 12000 
a Se ee = * . —_ B” , os ° M4 000 
For. === BRITISE oad 

Cruiser .. Building 

- ee oo ee - = ee oe Ante $2000 
ve os oe os ® * ne os Amethyst 9,800 
os 0 ee os e oe ee oo Medea 9,800 
Ironclad -. 3... =... ~—s Built 7:03] 2] Ss Swifteure 12,500 
- isi an es oe oe Triumph . 12,500 
o ee ee Building | ee we Agamemnon 16,750 
Cruiser .. + - » “ - Natal . e 500 
” oe oe ee ee ee ee ee Warrior 28,500 
a € — “ pas $ os és Achilles 28,600 
ue oe a om @ “ 5s am Cochrane 500 
rs ° . oe Shannon 27,000 


Boilers and 


lindrical 


ll Yarrow Boilers. 


AwTzT. 


+500 ” ” 
TEESE NAV ZT. 
(Built by Messrs. Armstrong, Whitworth & Co., Ltd.) 
ig, 500 All Yarrow Boilers. 


All Yarrow Boilers, 


42466,150. 


All Yarrow Boilers. 


” 


500 HP, 





ilers. 


TorTax IEE. 





7280 J 


Messrs. YARROW & CO.Ltd., Poplar. LONDON. 











THE “ ROWDEN ” 
GAS ENGINE. 


For PRODUCER or FURNACE GAS 
from 100 B.HP. upwards. 











Complete Installations Supplied, 








including Producer Plants for _ * 
Anthracite, Coke, + 2 

or ¥ 
Bituminous Coal. ¢ —— : 


- F “ ; 
‘ 
is 
a hie wi RO 
{ . 24 “i Betty Le Ris ae 
= MET ES se nec nigel 





= 





SOLE \ ; . NS st ' yf a Se £3 PAS 
MAKERS— 


1440 B.HP. ENGINE DIRECT COUPLED TO DYNAMO. 


A. RODGER & 02% © wv arasaow. 





7204 
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The “ BLAKE-MARSDEN ” IS THE BEST. 





2st 
It is the result of 45 YEARS’ EXPERIENCE. Used in all the most successful Roadstone a2 


Quarries, and by the British and Foreign Governments, Railways, Harbour and Dock Works. 
Also by many hundreds o of Corporations in the United Kingdom, South Africa, &c. 


80 GOLD and SILVER MEDALS—All Highest Awards. 


H. R. MARSDEN, Leeds. 


F2® POWER TRANSMISSION. 
P. R. JACKSON & €0., Lid., 


Engineers, MANCHESTER. 


S _ TRADE 4- 
MARK 


GEAR WHEELS. 


FLYWHEELS, PULLEYS, SHAFTING, &c. 


STEEL CASTINGS, ROUGH or MACHINED, 
To 30 TONS. 
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Catalogues and full particulars on application. 


























Victoria 
Street, E.C. 

















PA > HIGHEST AWARD FOR VENTILATION. —_ é 
Bie Paris Exhibition, 1900: 2 Gold Medals and 1 Silver Medal. bic es 


THE “ BOYLE” ’ SYSTEM 
VENTILATION FOR SHIPS. 
ROBERT BOYLE & SON, Ventilating Engineers, 

110, STREBT, - 


64, Houporn Viapucr, | 
LONDON. 








‘Dornwaus, 
GLASGOW. 


‘Che Oulsometer-: 


STEAM PUMP. 


ESTED by hard work, 


perfected by experience, with 
no moving parts but the valves, 
it is universally recognised as the 
simplest, handiest, and most reliable 
pump for general use. 


_ Pulsometer Engineering rod 1 


Nine Eims tronworks, Reading. 








DAVEY. PAXMAN ®& CoO., Ltd., 


COLCHESTER, ENGLAND. 


London eae 
78, Queen Victoria Street, E.C. 





is ft Single and Double-acting Quick-speed ENGINES. 


PAXMAN’S PATENT 
INDEPENDERTLY- FIRED SUPERHEATER. 


PAXMAN’S ‘“‘ECONOMIC” BOILERS. 
CONDENSING PLANTS. 


OIL & GAS ENGINES and GAS PRODUCING PLANTS. 








COMPOUND STEAM ENGINES—Conpensine on Non-connensine. 


DOUBLE-ACTING OPEN VERTICAL MARINE TYPE. 


7O up. to 1000 up. 





MATHER & PLATT, L- 


SALFORD 
IRONWORKS, 


MANCHESTER. 








SSR eel 











~_———___HECLON MINING DRILL STEEL. 
HADFIELD’S 


STEEL FOUNDRY CO., LTD., 


SHEFFIELD. 


HADFIELD’S 2 


Patent ‘‘ERA™ 
Manganese Steel 


Which is the Supreme Material for 
Tramway Points and Crossings and 
the Wearing Parts of Crushing and 





( Every Description of 


STEEL 
CASTINGS 


AND 


_FORGINGS. 











- Grinding Machinery. 


WEBER ID te QUICK” TOOL STEEL. 























———_—_ ee . —— 














—— 
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STEAM VALVES. 


A few of the types listed in Catalogue 22S are shown below. This Catalogue (of 168 pages) teems 
with information invaluable to Engineers and Steam Users generally. It gives photos, fully-dimensioned 
outline drawings, weights and prices of a most comprehensive range of Valves and Fittings, also practical 
suggestions on the arrangement and treatment of Steam Piping, &c. 

Copy will be mailed, on request, to responsible enquirers. 




















N° 2 LUGHT PATTERN. N° 5 UGHT PATTERN. N° 6 LIGHT PATTERN. 





N° 64 LIGHT PATTERN. N° 3 LIGHT PATTERN. 





N° 24 LIGHT PATTERN. N°12 LIGHT PATTERN. 





N° 12°LIGHT PATTERN. STEAM SAFETY VALVES OF ALL CLASSES 





List Prices as under. Subject to a Substantial Discount. 
Size. l}in. | 2in, | 2}in.| 3in. | 34 in.| 4in. | 4hin.| 5in. Gin. | Tin. 8in. | Yin. | 10in, | 11ia. 12 in. 








s. d.| s. d. | s.d.| s.d.| s.d.} sd.] sd.je6d.$os.d./jsd.>s.d.j/s d.| 6 d.] 8 dj ad. 


Nos.2and3  ...eac 20 0 | 22 6 | 26 6 | 313 | 409 | 520) 616/726 953/1276 1539 2300) 2920 | 355 0 | 4200 
Nos.5and13 ... ,, 269 | 300 | 340)| 406/496 610/720)! 830 1083/1409 1709 | 2606 | 3256) 4000 /| 480 0 
Nos.G6and6a ... , | 269 | 300 | 340/406 496. 610) 720 | 830 1083/1409 1709 

Nos. 2a, l2and12¢ ,, 240 270) 319/| 376/490 626/739 | 87 6 1150 ~ — | 

No. 11 » | 26 3 | 29 6 | 33 6 | 41 0 | 53 6 | 68 3 | 80 0 (946 1240 1660 2000 3000/3800 4600 5450 











These Valves are manufactured in lots to 500 of a size. 6986 


OUTPUT 3000 TONS PER ANNUM. 


ALLEY & MACLELLAN, Ltd., Sentinel Works, Glasgow. 
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| POTT, GASSELS & WILLIAMSON. 


I Wworks: MOTHERWELL, near GLASGOW. 277i"). 


sa ELECTRIC “zu 


WwEasTOon CEN THRIiETOGALS 


(POTT & WILLIAMSON’S PATENTS). 

















ay 


7 ; Any Safe Speed. 


Any Rate of 
Acceleration. 


Self-Coverning for 
Speed & Power, 


Patent Automatic 
Magnetic Brake, 


REQUIRE 


LESS POWER 


than when driven 
by any other means. 
NOTE.—This statement is 
based on the results of actual 


work, and not on calculations 
based on hypothesis. 


Machine may 
be Fitted with 
Electrie Light 
as shown. 


NO BELTS OR GEARING. 


id PIPES OR PUMPS. 


The Illustration shows an 
Installation of our 48 in. 
New Patent Electric 
Centrifugals in a Sugar 
Factory. They are self- 
governing and are fitted with 
our Patent Automatic Mag- 
netic Brake. These 
Machines require less 
power than when 
driven by any other 
means, and a wire from 
the source of electrical energy 
takes the place of all gearing. 
These Machines are fitted 
with our New Patent Spindle 
as shown below. The whole 
load is carried on Ball Bear- 
ings. There are no lubricated 
bearings in connection witb 

















Ee ee Se eee 8 ee ee | i int: iictom 
SOMETHING QUITE NEW. ADVANTAGES. 
Dispenses with Washers. Bearings in view and Accessible. 
Ball pte runs in Stationary Runs Cool with any Load. 
New Patent Spindle | 2"... Wil rum fora weak without 
FOR Friction Reduced to a Minimum, 
“WESTON” CENTRIFUGAL IMPORTANT. 
SIMPLE AND PERFECT. INTERCHANGEABLE WITH THE INSIDE SPINDLE OF 
(Pott, Cassels & Williamson and Moody-Stuart Patent.) EVERY TYPE OF “WESTON” CENTRIFUGAL. 
SIMPLICITY ITSELF. 707 
NO MORE TROUBLE WITH CENTRIFUGAL SPINDLES PATENTED IT ALL COUNTRING. 





OUR NEW CATALOGUES SENT ON APPLICATION. 


IMPORTANT NOTICE.—Our Ball Bearing Spindles are protected hy Patent in al/ 
Countries, and we hereby warn the public against infringements. 





a 


wa oo 











~ 


Mn 





ae 
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“HIGH: SPEED TOOL STEEL 


BRAND. A W BRAND. 


ranks First tor Highest Efficiency 
and Regularity of Quality. 











- Specially suitable for TURNING and PLANING TOOLS, MILLING CUTTERS, TWIST DRILLS, &c. 





MILD STEEL SAW FITTED WITH INSERTED CUTTERS 
é¢ or 
AW” BRAND HIGH-SPEED STEEL. 


CUTTING SPEED 
50 FT. PER MIN. 


CUTTING 
ARMOUR PLATE. 








MANUFACTURED AND SUPPLIED BY: 


SinW.G. ARMSTRONG, WHITWORTH:CO. 


ee 


Openshaw Works, MAN CHESTER, 


MAKERS OF EVERY DESCRIPTION OF FURNACE FOR TREATING THIS SPECIAL STEEL. 
wi , LONDON OFFICE: 8, Gt. George St., Westminster. 
elegrams - 


T No. 
“WHITWORTH, OPENSHAW." 1796, HESTER. 
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‘WESTON’ 
Centrifugal Machines 


Electrically Driven. 


f 


= 


ee 
s 











+s FROM A FHOTOGRAPH 
Sketch showing Motor disconnected. 


CONTINUOUS OR ALTERNATING CURRENT AS DESIRED. 


| WATSON, LAIDLAW & C° 


ENGINEERS, GLASGOW. 












































JUNE 30, 1905.] ENGINEERING. [SUPPLEMENT page vit} 55 


OHN FOWLER & CO. (LEEDS), LTD. 
STEAM PLOUGH WORKS, . 6, LOMBARD STREET, 
LEEDS. — Engineers, — LONDON, E.C. 







































, - 
Be > 


5 Avot 
Pees ee ve 
SP ww 














MAKERS OF 


| THRASHING ENGINES, } 


As 
ys 





se 





| ROAD LOCOMOTIVES, 
| TRACTION WAGONS. 








MAKERS OF 


STEAM ROAD ROLLERS 


AN 


STEAM GULTIVATING 
MAGHINERY 


Oo 








ANT CROP, 
LAND, 
COUNTRY, 
anpd CLIMATE. - 

















REFERENCES: TO USERS IN ALL PARTS OF THE WORLD. ie 


REET LL Saeniceuenete 
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ELECTRICALLY DRIVEN 
AIR COMPRESSORS 


VACUUM PUMPS. 


ey, . 





















oe ee ' 
SA ee 
Ne a ee ‘i 
B Rey. 3: 
ean 
an Oe, or a Ry 


“ao 


ELECTRICALLY DRIVEN DIRECT-COUPLED TYPE. 


ra 


ee — 





COMPACT, 
HIGH EFFICIENCY, 
MINIMUM POWER REQUIRED, 
PERFECT COOLING, 
NO SUCTION. VALVES, 
AUTOMATIC GOVERNING. 


CONSTANT THRUST. ——— SILENT WORKING. 
_ MACHINES FOR ANY SERVICE OR ANY PRESSURE. o 


REAVELL & CO., L1. | 


Telephone: No. 212. . 


Telegrams: ‘‘ Reavell, Ipswich.” Ranelagh Works, _ im —4 Sw ICEL. 
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ww. EE. BAILEY & CO. Lt 


STEAM AND WATER FITTINGS, BOILER ‘AND ENGINE MOUNTINGS, &c. 


VALVES and COCKS of every class, PRESSURE GAUGES, FUSIBLE PLUGS, FIRE BRIGADE FITTINGS, LUBRICATORS of every kind, LOW WATER 
ALARMS, INJECTORS, STEAM WHISTLES and ROARERS, STEAM TRAPS, STEAM PUMPS for every purpose, STEAM KETTLES, &c., &c. 


pa ON THE ADMIRALTY LIST FOR STEAM, WATER, HYDRAULIC, &o. FITTINGS. 


















FIG, 1005 






C PATTERN 
REVERSIBLE STOP - VALVE 


"FIG 90 


N°.502A8&B8 N*.SOSARB We. SO4A8B 







N*. 610 N°, 812 











Fic.u39. Hyprautic Fic.u40 VALVES Fic. NG? 





FIG. 147 


TANK & VAT 
VALVE 






_ N&L770 





N°1.770 N21.771 — BAILEY'S —— N°1.776. 
"EULL-BORE” PRESSURE REDUCING VALVE. 
> FOSTERS PATENT "CLASS W=: 


€16. 1170 FIG, 144 Fic. 234 -"* ¢ 
See Catalogue of “Bailey's Useful Inventions for Engineers,” 312 pages, price 6s. 


cies: W, H, BAILEY & CO., Ltd. (Dept. 11), “cc MANCHESTER, **e"°"" 


London Office and Showrooms: 16, FENCHURCH STREET, E.C. 








N°. 6G 
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Fic. 873.—20-TON ELECTRIC TRAVELLER, span 135 ft. 8 in. 


ELECTRIC CRANES ano CAPSTANS, 
STEAM CRANES, GRABS, 
CONCRETE MIXERS. 


STOTHERT & PITT, Ltp., BATH. 


LONDON OFFICE: 53, VICTORIA STREET, S.W. oa om 








THE PRIESTMAN DREDGER, EXCAVATOR ano ELEVATOR 


WORKED BY ONE OR TWO CHAINS. 





HAS BEEN ADOPTED BY 


THE BRITISH GOVERNMENT, 





The German Government, | The French Government, 
The Italian Government, | The Russian Government, 


The Spanish Government, The Portuguese Government, 


The Dutch Government, | The Danish Government, 

The Chilian Government, | The Victorian Government, 
The Chinese Government, The Brazilian Government, 
The Queensland Government, The Cape Government, 

The Argentine Government, The 8. Australian Government, 
The N.S. Wales Government, The W. Australian Government, 
The New Zealand Government, The Tasmanian Government, 
The Hawaiian Government, The Indian Board, 


TheCrown Agents fortheColonies,| The Chinese Maritime Customs. 


The Priestman Oil Engine 


HAS BEEN ADOPTED BY 


THE BRITISH GOVERNMENT, 
The United States Government, | The Chinese Government, 


EFFECTS LARCE SAVINCS. The N.S. Wales Government, The Russian Government, 
The Victorian Government, The Norwegian Government, 


PRIESTMAN BROTHERS, Ltd, m%rzwcrnmn, | + tntue coremmns 
: The Northern Lighthouse Bosrd, 


"9 The Elder Brethren of the Trinity 
Works:—HULL, London Ofloe:—8, LAURENCE POUNTNEY HILL, CANNON ST.,E.C.  sronse, se eased Bo 
Fotegrashiea Addresses: “‘PRIEGTMAN, HULL.”" ‘' PRIESTMAN, LONDOR.’’ 6555 
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IEMENS BROTHERS 6 C2 LUMITED 


LONDON, WOOLWICH and STAFFORD. 














: DS RE Ts The Illustration shows a Telpher line 
overhanging the waterside. On such a 
line goods can be conveyed ‘by a suitable 
arrangement of tracks to or from any part 
of a large works to a vessel without re- 
handling en route. The part of track over 
the ship is arranged to be hinged back 
when necessary to clear masts and rigging. 
The rail can be arranged either parallel to 
the wharf or projecting at right angles to it 
as desired. The Telphers are equipped with 
various forms of carriers, buckets or grabs, 
according to the nature of the material 


ee dealt. with, 
ee ae 61138 
ARS 





; 
ES eee 


Telpher Line at the Woolwich Works of 
Siemens Brothers & Co., Limited. 


GARRETT 


Enquiries for TELPHERAGE should be addressed to 
YORK MANSION, YORK STREET, WESTMINSTER, $.W. 








— 





Sony 

$ 

Y 

= «, % 
S %” % 
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di ee ’ INDIA.—BURN & CO., Corresponding Agents. 62: 


senses tM ain ili ies toon eat setnt habe js Si Brar eects 


RICHARD GARRETT & SONS. L™ LEISTON WORKS, ENGLAND. 
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DARLINGTON FORCE C0.;LD., DARLINGTON 


Telegrams: “‘ Forge, Darlington.’’ London Office: 50, Fenchurch Street, 











STEEL GASTINGS. 





‘SONIDUO4 NOU! ® 1331S 


HYDRAULIC PRESSED STEEL SHAFT, ser. beiy 8 22 in. Diameter. 


Forged from 60-ton Ingot for H.M. First-class Cruiser “Roxburgh.” 


OC PORT 



















vee GAS ENGINE 
CYLINDER : 
DESIGN, and Improved Patart SwoorrOnNn GAS 


PLAN Ts. 


Many Large Engines working 
with Improved Magneto-Electric 
Ignition. 


Makers of 


- | = GAS 
= ENGINES 


b> eg over 


20 Years. 
10,000 ENCINES SUPPLIED. 


LOM bDom OFFICH: 


80, QUEEN-VICTORIA ST., E.C. 
J. E. H. ANDREW | & Co., Ltd., Reddish, nr. STOCKPORT. 


300 BRAKE HP. 
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CRANES 


TO WORK BY 


ELECTRIC, STEAM OR HAND POWER. 


ALL KINDS MADE. BY: 


BUTTERS BROS. & C0. 


CRANE MAKERS, 


GLASG OW. 


CATALOGUES AND PRICES ON APPLICATION. 




















Works -McLellan Street, Kinning Park. 


HEAD OFFICE: 
20, WATERLOO STREET, 


GLASGOW. | 








Telegraphic and Cable Address: ‘‘BUTTERS, GLASGOW.” 7102 be SEE . 
Up to the Largest Bow and Stern Well Centre and Side Ladder Bucket 
Dimensions and Capabilities. | Barge-Loading and Hopper Dredgers, Suction Dredgers, 
DELIVERED COMPLETE OR Hydraulic and Mechanical Agitators, Discharge Pipes and 
SHIPPED IN SECTIONS. Pontoons, Hopper Barges, Sewage Steamers, Caissons, 





ON WAR OFFICE & ADMIRALTY LISTS. Tugs, Ferries, Paddle and Screw Steamers. 




















































































































Telegraphic Address: t aN 
“ DREDGER, PORT-GLASGOW.” 1% | haat ood 
i? \ 
- ) AY 
/ : SS NS % 
1 6. oh ef : 
Olle 2's 
a HS ‘ rise : " 
os td ae TREE | 3; 
=e fsssz== aa : y, : a 
=, | : i sams j i iy 
| _ ta ea 
Barge Loading Bucket Dredger (No. 166), by Ferguson Brothers, “x ° / 
for Clyde. Trustees. NS 7 





Spare Gear and Renewals Supplied. NS. / 


FERGUSON BROTHERS, 


Shipbuilders and Engineers, 


NEWARK WORKS, PORT GLASGOW, N.B. 





rr 
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HUDSWELL, GLARKE & GO., LTD. 


RAILWAY FOUNDERY, LEEDS. 


LOCOMOTIVES 


For Main or Branch Rallways, Contractors, Ironworks, Gollieries, &, Made to sult any Gauge of Railway. 





Te a —_______ 


Established Telegraphic Address: 


1860. LOCO, LEEDS.” 





PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION. 
SOLE MAHERS OF 


“RODGERS PULLEYS’ 








(REGISTERED). 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. cw 
DAY, SUMMERS & CO. 
ENGINEERS, BOILERMAKERS, SHIP AND YACHT BUILDERS, TIMI TED. 


NORTHAM IRONWORES, SOUTHAMPTON. 





Contractors to the 
Admiralty, 
War Office, 
Russian Government, 
Spanish Government, 
Egyptian Government, 
Argentine Government. 


Several Sets of this 
Machinery are now 
at work in various 


parts of the World. 





1500 TON HAULING-UP SLIP MACHINERY, : “ 
Designed and Constructed by Day, Summers & Co. on their Patent Non-Fleeting Wire Rope System, which enables a vessel to be hauled up in 30 minutes. 
D., 8. & Co. are also the original Inventors and Patentees of 


STEAM TRIPOD .TRAVERSING SHEERS (Land and Floating). Rg 


@ver 80 Sets of these Sheers have been made by BD.; 8: & Go:"te lift’ weights up te 180 Tens \ 


. 
ae 

















‘ 
+ oe ere 
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VICKERS’ 





HIGH | 
SPEED 
TURNING TOOLS ST iS G .. 


DRILLS, TAPS, 
ann CUTTERS. 


ALSO TOOL STEELS OF OTHER QUALITIES. 


VICKERS, SONS % MAXIM, LTD., 
RIVER DON WORKS, SHEFFIELD. 6001 

















V4 CONTROLLER 
¢ RESISTANCE. 





Train 








AP. FAN ON CEILING 
UNIVERSAL ADJUSTMENT 


IMPROVE 


WORM 
REDUCTION 


CEAR MOTOR YW _ | CRANE CONTROLLER | ___CRANE. MOTOR 


PATENTED 





cc ty 


G7E9 
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BROWN, BAYLEY’S STEEL WORKS, L"’ 


Telegraphic Addresses { (ary voncoue SHEFFIELD. 


“BALI, LONDON,” 


Manufacturers of STEEL 


——- 2Y THE -— 


“Siemens”’ & “‘Bessemer”’’ Processes. 


MAEERS OF 


TYRES, AXLES AND SPRINGS._— for Railway Locomotives, Railway 


Carriages and Wagons, and for TRAMWAY ENGINES and CARS. 


SPECIAL GUARANTEED SPRING STEEL —7or raitway Locomotive 


Springs, Railway Carriage and Wagon Springs, and for Lurry, Dray and 
Cart Springs. 


STHEHH FPORGIN GS. 
PLANISHED STEEL BARS.— ror Shafting for Engineers, Machinists and 


Agricultural Implement Makers, 


SPECIAL STEEL BLOOMS AND SLABS. 


LONDON OFFICB: AUSTRALIAN AGENTS: 7078 
Poecscictuoese HOUSE, 5, Laurence Pountney Hill, E.C. W. & A, McARTHOR, Ld., 15, Macquarie Places SYDNEY. 


w.a. 2 AGN 4a. 0. Es, un, Wo” STAFFORD. 


Telephor Telegrams—“‘ BAGNALL, STAFFORD,” CODES USED="“ENGINEERING, “ABC,” “BEDFORD McNEILL’S.” 


“WORKS LAID OUT WITH LIGHT RAILWAYS. 


een 
ee era ttt 
P ele 




















Makers of 
A New Valve Gear 
LOCOMOTIVES (Bagnall & Price’s) 
and is being used on these 
LIGHT. RAILWAYS Engines with excellent 
since 1877. results. 
Kes On wider gauges cr on 
the main line 
Many Works Stephenson's Gear is 
have been laid used, unless the buyer 
out with light should prefer another 
railways. Gear. 


6302 





“GLADYS” LOCOMOTIVE, which runs day by day with load on anincline of | in 14. 
A darge amount of work has been done for the following :—H.M. Government, Admiralty, The Indian State Railways (narrow gauge), Crown Agents, Cape 
Government (bar frame), Sir John Aird, and all but one of the Countries in Europe, besides Japan, China, and most of our own Colonies. 
Our Specialities are: LOCOMOTIVES from 4 in. to 16 in. Cylinders, for all Countries and Gauges. LIGHT RAILWAYS from 9 Ibs. per yard. 
TURNTABLES, SWITCHES, and all kinds of WAGONS. 








li ERE Or oe 
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X05, 


— BSTAB. 1650. 


ayséQy, 
\v) MVE 
bv Pneumatic Engineering Go., Ld., ON. 


BIRM IN GEA MM. 


Photo 

of One 

of the Many 
Engine Sets 
Supplied by us 
to H.M. 
Government. 









No. 8 Size. 


ALLDAYS’ “CLIMAX” 
ROOTS’ PRESSURE BLOWERS 
Belt, Steam and Electrically Driven. 


The Largest Makers of Roots’ Blowers in the Empire. 
OVER 10,500 ALREADY SOLD. 





For CUPOLAS, 
BLAST FURNACES, 
SMITHIES, 
GAS EXHAUSTING, 
EXHAUSTING FROM BRAZING, 
TUNNELS, FORCED and INDUCED DRAUGHT. 
MINES, DRYING TIMBER, 
SMELTING WORKS, &o. 
VARNISH WORKS, 
SEWERS, WELLS, &c. 





SEND US YOUR ENQUIRIES OR WRITE FOR LIST F. 





Fitted with Alldays’ Improved Pneumatic Pressure Governor. LONDON Depot: 20, Bucklersbury, E.C. 














7263 


JONES « LAMSO 


MACHINE CoO., 
97, Queen Victoria Street, 


LONDON. 


Hartness Flat Turret Lathe 


with Cross-Sliding Head. 
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—— j— 


id 





MECHANICAL “LUBRICATOR. STEAM CYLINDER LUBRICATOR. 
The OLDEST and BEST LUBRICATOR MANUFACTURERS in the Market. 


THE STEAM CYLINDER LUBRICATOR CO.,L. 


GORDON WORKS, LOWER BROUGHTON, MANCHESTER. 


Telephone: No. 1645. Telegraphic Address: “‘SEAFIELD, MANCHESTER.” This Advertisement appears Fortn ie 


WM. JESSOP & SONS Limited, 


CATERED 3 1774. . Brightside Wo rks, SH EFFI ELD. 20 HIGHHST AWARDS. 























— ss cestias STEEL CASTINGS. we sodeel 
SEL GEARING, TOOL STEEL 
Self-Hardening Steel, 
RUDDERS, SHEET STEEL 
STERN FRAMES, Spindle Steel 
BRACKETS, LAGGING SHEETS. 
STEMS, Forged 





Propeller Blades, Marine Cranks 
LOCO. CENTRES. 


yey STRAIGHT SHAFTS 


FILES, INGOTS, c9g6 


“"nammers. HIGH-SPEED TURNING STEEL, = *“‘sucers. 


ELOonNDON OFFIOH: S64, CANNON STRAT T, E.C. 
































a ee. TZPS sheree 
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Electric Tramway & Ratlway Exhibition e 
Royal Agricultural Hall, London, N. 
July 3rd to July 14th, 1905. 


You are cordially invited to inspect our 
Exhibit of 
GAS PRODUCER PLANT 
at Stand No. 52 (Main Halt). 


Mason’s Gas Power Co., Limited 
(formerly W. F. Mason, Limited). 





Alma Works, 
a Levenshulme, Manchester. sh oil 














— ON ADMIRALTY AND WAR OFFICE LISTS. -— 


THE CONSOLIDATED PNEUMATIC TOOL CO., Lto. 


foetus  Litree Gear 
DRILLS 


Works: 
FRASERBURGH, 
N.B. 


“BOYER” - 
HAMMERS 


The demand for these is steadily 
increasing, 


WHY ? 


Because the ‘‘ BOYER’’ Hammer 
is the most efficient on 
the market ! Bw. 


Have you 
got 
one ? 















AIR 
HOISTS. 


AIR 
COMPRESSORS 


GENERA s eB ha ie a 
orrices- Palace Chambers, 9, Bridge St., Westminster, S.W. [rn Sora. 
WORKSHOPS ‘AND SHOWROOM WITHIN A FEW MINUTES’ WALK OF THE OFFICES, WHERE TOOLS CAN BE SEEN IN OPERATION, INSPECTION INVITED. e220 


All our Tools 


are sold on 
their MERITS. 





MANUFACTURED 
_ IN ENGLAND. 


FREE TRIAL given 
and every order 
carries a guarantee. 
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MECHAN & SONS, 


LIMITED, 





Engineers and Contractors, 


SCOTSTOUN IRONWORKS, GLASGOW. 
nN 28, VICTORIA STREET, LONDON, S.W. 


Watkinson’s For atl types of 


Boiters, each effects 


Sup er he ater a _greal saving in coal 


— AND — 











and increases 


Eeonomiser- } . 


boiler power. 


(Professor W. H. WATKINSON’ S PATENTS.) 














EBNWGINEERS AND 
SHIPBUiILDEERS, 


» A. F. SMULDERS, 


ROTTERDAM, HOLLAND. __ teteeraphic etn "ASMULDERS, ROTTERDAM.” 


\ “SLABLINE, LONDON.” 
Engineering Works at UTRECHT. Shipbuilding Yards at SLIKKERVEER, near Rotterdam. Boiler Works at GRACE-BERLEUR, near Liege Belgium). 














y 
i fh 


= 


Steel Floating Dock of the ‘‘Self-Docking” Type, anteetad to the order of the . PORTUGUESE GOVERNMENT for SAN PAULO of LOANDA. 5549 
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SHIP-BUILDERS and ENGINEERS. 


New Works for =- = 








MARINE REPAIR, 


&c. 








WOOLSTON, SOUTHAMPTON, 


Late Mordey Carney (Southampton), Ltd. 


TeLeagrams8: THORNYCROFT, SOUTHAMPTON. 6849 TELEPHONE: 415, SOUTHAMPTON. 








Clarke, Chapman & Co., L= 


Engineers, GATESHEAD-ON-TYWNE. 


Manufacturers of SHIPS’ AUXILIARY MACHINERY 


OF EVERY DESCRIPTION. 





P 
ae Oe 





> Warping Capstans. Steam and Hand-power 
Stans .Winghes © Rpasingity. CONTRACTORS TO 
a eae ee TEE ADMIRALTY 


AND THE 


- BRITISH and FOREIGN GOVERNMENTS. 





Vertical Cross-tube 
Boiler. 
“Tyne” Type Boiler. 


THE DIRECT-GRIP 
WINDLASSES. 


Already fitted to over 2,000,000 Tons of Shipping. 

















Seamless Steel Launch, fitted with Paraffin, Petrol or 
Electric Motor. 


SOLE AGENTS for the 


Pair of Slow-Speed Independent Steam SEAMLESS STEEL ae 
“Stwith Automatic Controling Goat, BOAT CO., LTD. 


Tel hic f “CYCLO GATESHEAD.” 
‘Address  OYGL OPS LONDON. with Automatic Controlling Gear. 
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THWAITES BROS., Lo, 


BRADFORD. 


& Pradtord 
Feed Pump. 


Under New Patents. en? 


’NO SHUTTLE VALVE. 
SMITH & COVENTRY, LIMITED, 


__ MANCHESTER. 


BORING & TURNING MILLS 


From 2 ft. Gin. to 20 {t. 


Hien Speeps. Positive FeeD WITH INSTANTANEOUS 
CHANGES. 
IN STOCK—2 ft. 6 in., 4 ft., 5 ft., 6 ft. and 10 ft. Ak 
EARLY DELIVERT ft. and 16 ft. ae 













































———————— 4 


ALSO BUILD 10 ORDER AND STOCK : = 
Vertical and Radial 
Drilling and Tapping Machines. 

Stud Lathes. : r 
Milling Machines of all types. as 1 : 
Bevel Wheel Cutting Machines, = 
including the Robey-Smith and ai = 
Bilgram. — : ——- } 
Knowles’ Keyseating Machines. ] 
Slot Drilling Machines. , 
Lathes, Planing, Shaping | r 
and Slotting Machines. {| 


Side Planing 
Machine. 7 
Brass Finishers’ i id 
Lathes. wa P i ait 
Pearn’s Lightning ~“% | 7 . | —— 
Tappers. eS Sens = ee 


Twist Drills, © === SS. ie -_ aa —~ 


Milling Cutters, = = = = 
&e., &e. THIS ILLUSTRATION REPRESENTS THE 6-ft. MILL. 7168 
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CALLOWAYS LIMITED, 


MANCHESTER. 














PATENT FIVE-FLUED BOILER 


FO 4 7079 


COKE OVEN anp BLAST FURNACE GASES. 


SMITH § PATENTS FOR THE TRANSMISSION OF POWER, 















SMITH’S PATENT SCREW BOSS & SCREW BUSH 


BELT PULLEYS “= 


Thousands in Use. Enormous Advantages. 


Smith’s Self-Oiling Loose Pulleys. Run for Months without Re-Oiling. 
Smith’s Independent Grip Shaft Couplings. x 
Smith’s Swivel Adjustable Bearings. Ordinary Oiling. FLANCED COUPLINGS, 
Smith’s Swivel Adjustable Bearings.  Self-Oiling. 


PLUMMER BLOCKS, HANCERS, WALL BRACKETS, WALL BOXES. 


Ordinary Bore and Keywayed Pulleys. Pairs of Fast and Loose. Flanged Pulleys 
and Pulleys for Step Cones. Plummer Blocks with Brasses, Hangers, and Ordinary Couplings. 
| sl Turned STEEL SHAFTING kept in Stock. 
SWIVEL ADJUSTABLE BEARINCS, COMPLETE CATALOGUE ON APPLICATION. PLUMMER BLOCKS WITH BRASSES, 


SMITH & GRACE screw soss putter de: itp, | HRAPSTON. 


LONDON: 365, Queen Vietoria Street, E.C. Telephone No: 152, Bank. Telegrams: ‘‘GRAOE, THRAPSTOX," ecss 
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MECHANICAL WOOD Jilte._-! “TMP.” “DURITE” oat ). 
WORKER 4 ' 

Pattern Shops. Steam Trap 

Soa next week. (Patented). 
WADKIN Ti mot mi em 

Engineers, — Is Highly Efficient in its 

LEICESTER. ~~ === Application to— 
Agents: BUCK & HICKMAN, Lo, Whitechapel R4., Senden, E. STEAM PIPES, VALVE CASINGS, 





ELECTRIC 


CRANES 


WIMSHURST, HOLLICK & CO. 


LonpDON OFFICE: Lp. 
90, CANNON ST., E.C. 7212 
Works:—SOUTH FAMBRIDGE, ESSEX. 


- “GREAVES” BLUE LIAS LIME 


Burnt from the well-kno Beds of THE 
Low LIAS FOR: TION) 


And PORTLAND CEMENT. 


The above, also PATENT SELENITIC ( 

Sine Lias Lime), LIAS AND ROMAN 

rail ‘ean cana) in owners’ specially covered truc’ 

all parts of the country, also carted tigen irmtnghase and 
London. 60 years’ rep 


GREAVES, BULL & LAKIN, Lim. 
Chief Utfice:  HARBURY, paeee. 

oe ry, London aes ie 
Whart. elegrams : Uavenven;Dlrminghess. 


Works at Harbury, Stockton & Wilmoote, Warwickshire, 














his Whitewash Pail and 
his Brush are things which 
belong tb 


DAYS GONE BY 


The modern way to 
apply Whitewash is by 


THE 


“‘CROMIL” 
WHITEWASHING 
MACHINE, 


which reduces the 
labour cost 80%, 
and saves the 
material, 
applies 8 the White. 


Ww ODD JOB MAN 


Desoriptive Pamphlet on application. 


CROSIER, STEPHENS &CO., 


NEWCASTLE-ON-TYNE. 








TaLEGRAPHIC ADDRESS: 
ENGINEER, ABERGAVENNY, 


PETROLEUM 
LAUNCH ENGINE 


ALSO BUILT IN STATIONARY TYPE. 


Specially suitable for Export, being 
easily packed and simple. 


THERE IS NOTHING TO GET 
OUT OF ORDER. 
Occupies less than half the Space 
of the ordinary Oil Engine, 


SIMPLEST & CHEAPEST ENGINE MADE. 





Geo.Daviesa&Co. 


Lion Works, 6055 





ABERGAVENNY, ENGLAND. 


CYLINDERS, COILS, JACKETTED 
PANS, HEATING APPARATUS. 
Wide Open when Cold. 
Uniformity in Working at all 
Pressures. 
Automatic in Action. 





7 
All Parts easily accessible 
and interchangeable. 





WRITE FOR LISTS AND FULL PARTICULARS— 7110 


HOBDELL, WAY & CO., LTD., 68, Crutched Friars, LONDON, E.C. 


“BRICK MAKING MACHINERY 


TO SUIT ALL CLASSES OF CLAY, SHALE, FIRECLAY, &c. 


BRICKS MADE STIFF ENOUGH 
TO GO DIRECT TO KILZN. 


PERFORATED GRINDING MILLS 


CRUSHING ROLLERS. 

PUG MILLS AND CUTTING TABLES. 
BRICK PRESSES. 
CONVEYORS. ELEVATORS. 

HAULING GEAR. 
MORTAR MTL as. 


C. WHITTAKER & CO., LTD., ACCRINGTON. 


South {Gare COLONY.—BRIDIE & OO., 28, Bree Street, Capetown. P.O. Box 559. 
African Agents. {PRANSVAAT.-DALRYMPLE BR BROS. _& CO., 3, Market Buildings, Johannesburg. P.O. Box 1690. 


AIR COMPRESSORS 


SINGLE STAGE AND COMPOUND TYPES. 


Silent Working, 
High Efficiency, and 
12 Months’ Guarantee. 


ps = 


} 
| 











7265 

























4 [ 


— yy 


STEAM, BELT, or 
ELECTRICALLY 
DRIVEN. 


% 


| fas a 
Li ON 
APPLICATION. 


mk. 
Od 


I 


al 


a 





CATALOGUES 
FREE 


for CLEANING large or small CASTINGS in Steel, lron and Gun Metal. 


TILGHMAN’S Patent SAND BLAST C0., Ltd. 


BROADHEATH, neaR MANCHESTER. 
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Dalmuir Outfall Works Machinery Buildings, 


Mesers. D. and A. Home Morton, C.E., Engineers. 
Messrs. Kinnear, Moodie and Co., Contractora, 


City of Glasgow Corporation Main Drainage. 


A. B. McDonald, Eeq., C.£., Engineer. 



















Interior of Specify 
SEWAGE CATCH PIT | “ BITUMASTIC” 

at above works, | ENAMEL or SOLUTION 

showing Girders, for all Steel and Iron 


Cantilevers, &c., as Girders, Tanks, &c., 


coated with in Sewage Works, 
PATENT where corrosion is 
‘* BITUMASTIC ” liable and renewal 
ENAMEL. difficult and costly. 














-WAILES, DOVE & CO., LTD., - 























NEWCASTLE-ON-TYNE, pert LONDON, LIVERPOOL, CARDIFF, HULL, BIRMINGHAM, 4c. 
Telegrams : “PENMAN, GLASGOW,” N Mi A N & F 0 
ABC CODE. ? & e 
Caledonian Boiler Works, 
GLASGow . 


LONDON OFFICE — 
Leadenhall House, 
101, Leadenhall St., E.C. 


MAKERS of ALL TYPES of 
HIGH-PRESSURE 


Steam Boilers, 
In IRON and STEEL. 


IVET HOLES drilled after the 








Always a number of New Steam 
Boilers ready for 7077 
IMMEDIATE DELIVERY. 











‘« FHE 
@ az 
2) a CHEVALET-BOBY PATENT °% 


HEATER 
DETARTARISER. 


100,000 HF. IN USE. 


WILLIAM BOBY, Sole Maker, 


CONTRACTOR TO THE ADMIRALTY, THE WAR OFFICE and THE CROWN AGENTS FOR THE COLONIES. 
Salisbury House, London Wall, LONDON, E.C. 





6551 


ELECTRIC 
WELDING 


ALL SYSTEMS FOR 
ALL PURPOSES. 


Sole Owners of the Thomson Patents 
in the United Kingdom: 


The Electric Welding Co., Ld., 


28, BASINGHALL STREET, ‘7% 
LONDON, E.C. 
Engineers’ Office :—50, QUEEN ANNE'S CATE, S.W. 








ELECTRIC or 
BELT-DRIVEN 


James Keith & Blackman 
hie COMPANY, LTD., 
A Be Farringdon Avenue, 


FANS 






LONDON, E.C. 


BRANCHES AT 
MANCHESTER, GLASGOW, 
LEEDS & BIRMINGHAM. 
Works : 6961 
LONDON & ARBROATH. 


» WAYGOOD 
LIFTS 


ELECTRIC, 
HYDRAULIC, 
PASSENGER, 
GOODS. 


LIFTS 


FOR 
PUBLIC 
BUILDINGS, 
WAREHOUSES, 
HOSPITALS, 
HOTELS, 868 


and Estimat 
Gratis. 


* FALMOUTH ROAD 
LONDON, 8.E. 


STOLL AND 
ELSCHNER 


G.m.b.H., 
Leipzig-Plagwitz!17, 
GERMANY. 





TRADE MARK, 














ed 








LUBRICATORS. 


LARCEST FACTORY 


FOR ALL KINDS OF 


LUBRICATORS 


AND 6878 








Steam Traps, 
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ROSE, DOWNS & THOMPSON, Ld. 


Old Poundiy. Hull, and 12, Mark Lane, “set dag 
ESTABLISHED 1777. 


PURE SOFT WATER. 





Perfectly 4 ae 
Automatic. mall Space. 
oe Guaranteed 


Practically no 
absence of scale 


attention needed : 
or sediment. 


_- 


For treating 
hot or cold 
water. 


Gives complete 
satisfaction. 


Highest 
testimonials. 


Self-cleansing. 





WATER SOFTENING APPARATUS 


(BEISSEL’S PATENT). 


OIL SEED CRUSHING, REFINING AND 
FILTERING PLANT. 7001 


GRAB DREDGERS AND EXCAVATORS. 


SALTER’S GOMBINED DIAMETER AND 
DEPTH MEASURING CAUCE. 


(BACHE’S PATENT.) 











INDICATING DIAMETER. INDICATING DEPTH. 


This Combined Diameter and Depth Measuring Gauge has been brought out to 
meet the demand of a quick method cf ascertaining the diameter or depth of any 
article, and will be Sonali very useful fcr Inspectors, Foremen, Fitters, &c., &c. 


The action of gauging is so much quicker than that of any Screw Gauge, as 
there requires no setting or screwing. 


Thé measurements can be read at a glance, and no calculation is required. 


Each Gauge is fitted with White Double Dials, one side indicating the diameter 
of any article, and the other the depth of any article, recess or groove. Each Dial 

raduated to measure by 1/6ith, and also by 1/100th of an iuch. If preferred, 
pt Dial can be supplied marked to indicate by 1/64th, and in millimetres, 


It is also fitted with a Square as per illustration above. 
Finish—Nickel-plated, and Glass Covers. 


PRICE ON APPLICATION. 7217 





Manufacturers: GEO. SALTER & CO., West Bromwich. 














Cables : ROBHUNT. 


"Phone: 5770, BANK, Telegrams: ‘“‘METALADOS.” 


BRITIsSE BURDAUV. 


ROBERT W. HUNT & CO., Engineers, Norfolk House, Cannon St, B.C. 


INSPECTION anp TESTS or RAILS anp FASTENINGS, STRUCTURAL 
MATERIAL, BILLETS, PIG IRON, AXLES, CARS, MACHINERY, &o., &o. 
W. L. COOPER, Manager. JOHN J. CONE, Resident Partner. 

American Offices CHICAGO. NEW YORK. PITTSBURGH. 7006 


“STAR® ENGINE 
INDICATOR. 


Price and full nttiianis on septation to— 


STAR BRASS MFC. C0. 


(GREEN & BOULDING, Ltd.,), 
28, NEW BRIDGE STREET, 
LONDON, E.0. 


THE BROWN HOISTING MACHINERY Co. 


39, Victoria Street, LONDON, S.W. 


COEBERLARNI EIS or act Descriptions. 








Telephone: 12455, Central. 
Telegrams: Temperature, London. 














AYLOR & CHALLEN JP 


IRMINGHAM 


RESSES 


MACHINERY 
For SHEET 

METAL WORK 
COINS MEDALS, 
CARTRIDGES - 
HOLLOWARE Erc 
Ano ForTHe MF Ror 
GUNPOWDER 
GUN COTTON 

CORDITE Etc: 


Ba ai 
J bene a ee on 
ee 121m. HOLE ar one STROKE 


Made also with Gearing and in various Sizes. 0946 





——— 
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. F. WIGGINS oe SONS, 
ASK FOR TOWER HILL, E., and 
CATALOGUE “G.” Pm . 108 & 103, MINORIES, E.C., LONDON. 
For Lam, Ventilators, Electrical Work 
and Philoso , and for all purposes. 









Steam Hammers 


BEWARE OF 
IMITATIONS! 





7023 








WALKER & CO., 
“LION” Works, 
Garford St., West India Dock Road, 


LONDON, E. 


» BALTIMORE, MD. « \ 
MANUFACTURERS AND DESIGNERS OF ALLKINDSO F\ 


HEAVY MACHINERY, 


REQUIRING First CLASS WORKMANSH D MATERIALS., 


gh?" 


yan? 


MACHINERY ’ WHITE (AD FERTILI ZER WORKS 
GRAIN ELEVATORS FLOUR MILLS, BRASS, COPPER 
vi TIN PLATE ROLLING’ MILLS, CABLE an*MARINE RAILWAYS, 
POOLE-LEFFEL TURBINE WATER WHEELS, 
OREGS SING MACHINES. oft: 
ip CULARS , THON 


“ Ar 


0 LBS. TES see 


























TUBE EXPANDERS 
wo GUTTERS. 


(LIST EGC.) 


MIDLAND MANUFACTURING CO. L™. 
SHEFFIELD. 


Telephone No. 768. 


“FITTINGS, SHEFFIELD.” 
6457 


Telegrams: 


























NEWTONS @ LIMITED, sscwtos. ie. 


Nat. Tel.: No.9 - + Telegrams: ARC. 
Codes: Al, ABC and Lieber's. 


‘GENERATORS 









MOTORS, 
MADE UNDER THE “MAWDSLEY” 
PATENTS. 


A. B, GAS a Ol ENGINES, 





Lendon Office: 
Messrs. Baxter&Caunter, 
se, 
Charing Cross Rd., W.C. 





LARGEST 
GONTRAOCTORS TO H.M. GOVERNMENT 
Tauzrnons No. 2248, Avanvn. ase 


“CENTRAL LIFT” 


HYDRAULIC-WORKING 
VALVES. 


Hasy Working. Simplest and Best for Iron 
and Steel Works Plant, 
Dock and Railway Cranes, &c. 
SENT OUT OW APPROVAL. 





SOLE MAKERS :— 


DEWHURST’S ENCINEERING COMPANY, Lp, 
Hydraulic Engineers, GHEFFIELD. 


NEGRETTI & ZAMBRA'S 


SURVEYORS’ & MINING ENGINEERS’ 
Instruments & Outfits 


THEODOLITES, LEVELS, 
MINING DIALS, 
ALTITUDE ANEROID BAROMETERS, 
DRAWING INSTRUMENTS AND 
MATERIALS, 

CHAINS, SCALES, STAVES, &c, &o, 


THE BRUNTON PEARSE MINE TRANSIT. 
Sole Agents for 


BOURDON’S (Own Make) STEAM GAUGES. 


IMlustrated Price List free 
on _ on application. 


38, HOLBORN VIADUCT, E.C. 


Telephone ; 583, Holborn. 
45, CornnniLh, E.C. 122, Reesnt Sr., W. 




















Cd 1797 


SOLE AGENTS FOR 
Ritchie’s Patent Liquid Compasses. 











SCHAFFER & 
BUDENBERG, L” 


Whitworth St., 
Branch Offices: London and 


MAKERS OF THE 


VULCAN Portable Patent 
GAUGE TESTER 


for the use of Inspectors, Works 
Managers, Boiler Owners, Con- 
sulting Engincers, &c., to ascertain 
the correctness and condition of 
Boiler and other Gauges. By this 
instrument Gauges can be tested 
over the entire range of the scale, 
and itis also specially suitable for 
testing Gauges under steam, as 
shewn in illustration herewith. 


PORTABLE. 


Total Weight in Leather Case about 4) Ibs. 


ACCURATE and RELIABLE, 


being fitted with SPECIAL TEST GAUGE of | 
the highest quality. | 


Manchester. 
Glasgow. 
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Johas Patent JOIST SHEARS pet or Motor Driven. 


CUTTING OF JOISTS, CHANNELS FROM 3° UP TO 24’ ANGLES, TEES, ZEOS, BULBS, WITH THE 
SAME KNIVES. 


COPING KNIVES-—Trimming Attachments (cutting off }” strips 


from Joists, &c.) 


SPECIAL KNIVES for cutting small Joists with one stroke. 
CUTTING DONE AS RAPIDLY AS IT IS POSSIBLE TO FEED THE MACHINE. 


In use in Shipyards, Rolling Mills, Bridge Shops, Warehouses, &c. 


SMALL FLOOR SPACE. LITTLE DRIVING POWER. SIMPLE HANDLING. UNBREAKABLE STEEL FRAME. 


J J2e7 PELS =. . 
THE TANGYE TOOL & ELECTRIC 60. L”. 


BIRMINGHAM. 
































Makers of - « 


DYNAMOS, MOTORS, 
“HIGH-SPEED” MACHINE TOOLS. 


Telegrams—ARGON, BIRMINGHAM. . T.T.E. 205. 








ASTABLISHBADY 1'790O. 


PLENTY & SON, 


ENGINEERS, NEWBURY, ENGLAND, 


Contractors to the Admiralty, War Office, Crown Agents of the 
Colonies, Indian Office, Trinity Board, Customs House, and various 
Foreign and Colonial Governments. 















MAKERS OF ALL CLASSES OF 


ENGINES « BOILERS 


Small Steamers, Yachts, Tugs, Launches, 
Torpedo Boats, Hopper Barges, &c. 


WATER-TUBE BOILERS 


Of “MUMFORD,” “THORNYCROFT,” 
“YARROW” and other Types. 
8820 


Engines forlectric Lighting . — 





ee ah 





— 
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SELIG, SONNENTHAL & cO., 


THE GENUINE 
Ss Tow 


FLEXIBLE SHAFTS 


ARE LARGELY USED FOR 


Drilling, Reaming, Tapping, 


S HA FTS Grinding, and Polishing Heavy 


AND Machines, and may be used 


“* CHAMPION . MULTI-SPEED . 2 i _ = = i> - _ 6 —ti‘_OSOCSCS@rrSCSC SS either in connection with 


ELECTRIC entre Hetero by Rape Deve 
MOTORS existing 


(PATENTED). . 








Sole Agents for the Genuine and — 
IMPROVED 


sSsToOw 
FLEXIBLE 







Portable Electric 
Drilling Plant. 








WE ALSO STOCK 6929 


Telescopic Steel Shafts 


WITH UNIVERSAL JOINTS, 





The feature of these Motors is a Patent 
REGULATING DEVICE allowing of 
a speed variation of 60 to 85 per cent., 
: ith all intermediate speeds, and when 
esired they can be instantly changed 
a lowest to ee speed without 
perceptible sparking. 


85, QUEEN VICTORIA \ ST. and LAMBETH HILL, LONDON, EC, 


ARROLS BRIDGE & ROOF Ce Mt o's vero, 


which can often be used to advant, 
as an adjunct to complete Portab 
Motor Plants. 














maaan tn DESIGNERS AND inne nema — — = catia 
ay hese i a¥ os Glasgow.” ; eS 
at ee : Bean gic % ie a 8 <eidanuaiaa gow. 
&, = A BO CODE 





USED. 








CAST AND 
WROUGHT 
IRON & STEEL 


STR CTU 4 ES GLASGOW INTERNATIONAL EXHIBITION, 1901, 6588 
VICTORIA BRIDGE, PERTH, 1990. Py Bove 9 ay 


A. F. CRAIG & CO., LTD., 


ENGINEERS, IRONFOUNDERS. AND BOILERMAKERS, ESTABLISHED 1868. 
CALEDONIA ENGINE WORKS, PAISLEY, SCOTLAND. 


LONDON ADDRESS: 97, QUEEN VICTORIA STREET, E.C. 
MAKERS OF es : MAKERS OF 


SUGAR MACHINERY | | HIGH-CLASS CORLISS 
OF EVERY DESCRIPTION, | | AND OTHER | ENCINES. 


INOLUDING 




















SUCAR MILLS, VACUUM PANS, BOILERS : 
VACUUM PUMPING ENGINES, OF ALL KINDS 
PATENT OF sora 
TRIPLE-EFFET EVAPORATORS, She dina ER 
IMPROVED CANE SHREDDERS LANCASHIRE, | 


AND MARINE TYPE. 
Flanging, Riveting & Bending done by Hydraulic Plant. 


AND CARRIERS, 
MASSECUITE PUMPS AND 
COOLING TROUGHS, &c., &. 











Drilling, Welding and Planing done by 
Special Tools of most modern kind. 


Folegrams; “Orato, Pamusy.” Codes used: McNxiii’s Mouse amp Genxerat and A B C—dth Edi.ion. 6370 
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AILWAY AND TRAMWA Y - BELF-ADuUSTING RAILING. \ 

J FASTENINGS, &c., A LISS, JONE | } 

PATENT AYLISS, Lr. ress | rh 

* HELICOID MANUFACTURERS : Vi ian’ 

LOCK-NUT. OLVERHAMPTO ae ee ee Suits nade ? | 
Sample London Offices and Showrooms: J ‘ | Undulating ” 

Free. 139 AND 141, CANNON STREET, E.C. = (PATENT.) <> LIST FREE. s Ground. I~ 





THE ACME LATHE & PRODUCTS CO.,L™ 


TRAFFORD PARK, MANCHESTER. 

















WE have just issued a NEW CATALOGUE OF PRODUCTS; please apply for same if 
you are interested in Bright Screws, Nuts, Bolts, &c. It is very complete and 
prices are attractive. 
Then there is our CATALOGUE, illustrating and describing the ACME FOUR- 
SPINDLE AUTOMATIC SCREW MACHINE. ‘The Modern Automatic Screw Machine. 
We can L mp enY —, with Catalogues direct, or $n may be had from our a 











MACHINE CATALOGUES from Messrs. CHAS. CHURCHILL & CO., Ltd., London, Birmingham, Manchester, Newcastle-on-Tyne, and Glasgow, who 
are Sole Selling Agents for Machines. 
PRODUCTS CATALOGUES from Messrs. SPENCER & CO., 32, King Street West, Manchester, who are Sole Selling Agents for Products. 6146 


STEVEN’S _ 


HIGH TENSION 


MARINE BRONZE. 


SPECIALLY SUITABLE FOR 


PROPELLERS, VALVE SPINDLES 
And all Castings where great strength is required. 








ESTIMATES GIVEN FOR PROPELLERS OF ALL KINDS, AND 
LARGEST DIAMETERS CAST AND FINISHED COMPLETE. 
Tests and further particulars on application. 


STEVEN & STRUTHERS. 


GLASGow . om 


London Address: 50, FENCHURCH STREET, E.C. 




















WROUCHT-IRON 


Made for Pelotas and 
WASTING SHEAR LECS 


Makers of 






















Makers of 
Wrought and WATER TOWER. rn Tt eenthedintseh Wrought-Iron 
ag teen tron i Water Works. ond Portuguese 8h 7 4 oe 
Ww y 
Water Tanke, = Sn ae = J ee 
~~ ae Ma- LICHT DRAFT PADDLE & SCREW STEAMERS. youl Derti ch 
a... —~ The Stern Wheeler ILAGAN carries 50 tons all told at 2’ 8’ draft. Cranes, Land 
Sluice Valves, BUILDERS OF and Marine 
Penstocks Mail & Cargo Steamers, Steam Yachts, Launches, Boilers, 
Mydrants for Ferry Boats, Schooners, Light-Draught Paddle Wrought -lron 
‘ater and : and Screw Steamers, : Steel  * 
Sewerage q| an oats, ist and 2nd Class Torpedo Boats  S==EngE Nooo 
Works. an | 
: | = —— of 
. | Cas pa- 
Makers of . z ratus, we x- 
Wrot., Cast- hausters, dc, 
fron or Steel Iron 
0 Brid; Buildings, 
Gylind Ld n Iron oper 
an 
Screw Pi se 
Jettios, Piers, Tanks for 
aie for ? —— Gasholdere, 
Entramepe. = ALBERT CLASCOW. ates Pe STEAM YACHT BUILDERS. Siete eidenmine 
BRIDCE, ng purposes or for high rate of spe Stills, 
-HANNA, DONALD AND WILSON, for Oat end 
ENGINEERS, IRONFOUNDERS, SHIPBUILDERS, AND GOVERNMENT CONTRACTORS, ak sa 





ABERCORN AND ABBEY WORKS, PAISLEY, N.B. (Established 1851.) ERECTED FOR THE CLASCOW CORPORATION. 
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Ss. SMITE & SON, li: 9, STH ANB, 











































Established Half a Century. WATCHMAKERS TO THE ADMIRALTY, JEWELLERS AND eusonieucens. =GMDOM, w.c. Telephone : No. 1939, Cuntzal 
” S from £1 10 to £900. 
SPECIAL ENGINEERS’ AND THE “STRAND wate 
iven for Making Ordinary W 
ELECTRICIANS’ WATCH. HALF GHRONOMETER Semen ses 
Za WITH DUST AND DAMP-PROOF CAP. < n “ 
Our : suver, | SPECIAL | >a rome “£15 15 0. 
Illustrated — ae Full Hunting & 60-min. 60-min. recorder 
Catalogue * conc orl £6 6 0 NOTICE. - & 
or £16 16 0 Half Hunting eS 
ui All our A 
w» | ‘Guide to the m 
3 WATCHES, 
Purchase Clocks g 
=| of a Watch,” d Jewell 4 
0 Book “I,” . and Jewellery g 
z | 135 pages, 350 CT 2s canbe 616 
® | Illustrations, / xy purchased on | = | 
| free by post. “THE TIMES”| Z | 
E Ditto Na System | 2 
CLOCKS “I.” Cee / of MONTHLY | > 
Ditto PAYMENTS | 5 
JEWELLERY at Catalogue | 7 
Largo Size Hall-Marked Sterling Silver, “5, Prices. o tuned a-Marke i dee tot Gee 
wits, Compeoaation Sending (iota winder, Crystal Glass .. .. .. &13 15 0 Non- a Spring, rd 7 Sa 
as @ @  tuietiaeen Crystal Glass. £5 650 SPECIALITY :—With Railway Speed Indicator 
1c. Non Magnetic, ‘21 i 0 extra. Dial, as above, 108, extra. 6579 


_Our all English “STRAND” Watches are the BEST VALUE EVER PRODUCED. 


(D) The SUNDERIAND FORGE 8 ENGINEERING Tg O) 


y= ” = a 


MANUFACTURERS OF ‘ 


ELECTRICAL 
MACHIN ERY. 


GON Te) FoR LARGE ELECTRIC LIGHT 
& POWER INSTALLATIONS. 











<<), oR OR eerie tere 
~ WORKS AND HEAD. OFFICE: Ss 5 
a seh ts. ~~ PALLION, _SUNDERLAND. 2) 
"TELEGRAMS: “MARR, SUNDERLAND.” _ “MARR, SUNDERLAND.” 











WILSON HARTNELL & 60., L™ 


Volt Works, LEEDS. 


DYNAMOS, 
MOTORS. 


ELECTRICAL 
“POWER PLANTS. 


GOVERNORS 
FOR CENTRAL STATION LIGHTING, 


: === SS To Govern within 1 per cent. 
from the Mean. 
200 BHP. DYNAMO. Telegrams: HARTNELL, LEEDS. 5445 
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ok NSsBY 


MARINE OIL ENGINE 


In Sizes from 10 to 120 B.HP. 


R. HORNSBY & SONS, Ld. 


GRANTHAM. 


90 B.HP. VERTICAL MARINE OIL ENGINE, cbippct 
with Friction Reversing Clutch. LONDON OFFICE: _ 


75a, QUEEN VICTORIA STREET, E.C. 


JOHN BROWN & COMPANY, LTD. 


Atlas Works, SHEFFIELD; and CLYDEBANK, near GLASGOW. 
LONDON: 25, VICTORIA STREET, WESTMINSTER, S.W. 


BUILDERS OF PASSENGER AND CARGO STEAMERS, 


And specially of First-class High-speed Ocean Steamers up to the Largest Size and Power. 


WARSHIPS OF ALT TY PHS 


BATTLESHIPS, CRUISERS, AND TORPEDO BOATS, 
AS BUILT FOR THE 


BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLANDS GOVERNMENTS. 


















MANUFACTURERS OF 


ARMOUR PLATES, 


GUM FORGINGS OF ALI DEISOCORIYF TIONS. 2814 
Largest Sizes of Cranks and Straight Shafting, Hydraulic Pressed, Solid or Hollow, Rough Machined or Finished. 
Boiler Flues and other Marine Specialities. Railway Material. Foundry and Forge Pig Iron. 











STIRLING 
BOILER. 


Efficient. 





Reliable. 
Adaptable. 


TheSTIRLING BOILER Co., Ld. 


“*nawons: MOTHERWELL, Scotland. 


TELEGRAMS: Stirlinico, Motherwell — TELEPHONE: 49, Motherwell. 














LONDON: 25, Victoria Street, Westminster, S.W. 
BRANCH OrFices: MANCHESTER, LEEDS, GLASGOW anv CARDIFF, 8019 











ree ee 
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USE STEE LENE FOR r Hy MILLER & CO., Lto. 
CASE- HARDENING. — Se 














SOLID DROP FORGED STEEL 


SPANNERS 


DOUBLE OR SINGLE ENDED. 


TURNBUCKLES qa” 


WITH OR WITHOUT STUB ENDS. 


ALL LEADING SIZES SUPPLIED FROM STOCK. 


ARMSTRONG, STEVENS & SON, wut sow. BIRMINGHAM. 
 |MPROVED EJECTOR CONDENSERS 


New Pattern Balanced Non-Return Valves. 



























a. “tS; AUTOMATIC EXHAUST RELIEF VALVES, 
}-- SPRAY COOLING PLANTS 


— AND — 


eer CENTRIFUGAL SPRAY NOZZLES. ord r8 


IL KO RTI NG BROS,, 12. ,i2wvsozssiet,, mm zm 





















GUEST, KEEN & NETTLEFOLDS, LimiTep, 


BIRMINGHAM, 


MANUFACTURERS OF 


WESTON'S DIFFERENTIAL RATCHET BRACKS. 


WOOD SCREWS, COACH SCREWS, CARRIAGE BOLTS, 
METAL THREAD SCREWS & SHANKS, CLOUT NAILS, 
— AND HEXAGON NUTS, RIVETS, COTTER PINS, &c. 












WESTON’S PATENT 





~ WESTON'S PATENT 
% DIFFERENTIAL RATCHET BRACES. 
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UPwWaRrDs 
oF 


150,000 
GRESHAM’S PATENT 


INJECTORS 


OF ALL CLASSES NOW IN USE. 


GRESHAM & CRAVEN, Lid., 


EBNGINEDERS, ORDSALEIE LANE, MANCHESTER. 


Telegraphic Address —‘*‘ BRAKE, MANCHESTER.” Telephone No. 613. 


RANSOMES, SIMS & JEFFERIES, LD. 
ie ALL CLASSES OF ENGINES AND BOILERS 


FOR ELEOTRIC LIGHT INSTALLATIONS. 


HIGH-SPEED ENGINES. 


FOR DRIVING DIRECT OR BY BELT. 


Throttle Valve or Patent Automatic “ Shaft” Governor, 


ENGINES AND DYNAMOS COMBINED AND TESTED 
"as IPSWICH ; *™2="" LONDON. 


72 
Telegrams: “RANSOMES, IPSWICH”; and “ANGLIA, LONDON.” 





6459 






































JOMMN TULLISsS & SON 


8T. ANN’S LEATHER WORKS, GLASGOW. LIMITED. 

















5; = 
My PATENTEES AND SOLE MAKERS OF ORANGE TAN AND GNU HIDE BELTING. r= 
O ui ORIGINAL MAKERS OF COTTON CANVAS BELTING, and of LLAMA HAIR BELTING. On 

Strongest, Most Stretchless, Most Pliable Belt in the Market. TAPER CONE and QUARTER TWIST DRIVING. 4 
<0) : -s 
+O a” 
r Pp 
z 2S 
3 - << 
O= Om 
oc 4 
|= 
On > 
ray Wi TTI U = 
Zc OF 
2 < f “iy os 
| Yuis//4 M rn 
< a) via at OO Kg —_ - “5 Us YA wv > 
K ES OLD STYLE. NEW PATENT. O= 
as above illustration) on a ded pulley never works weil, only part of the Belt A Flexiple Centered Chain Belt, Arched on one or both sides (as sbove illustration), take: a perfect rm 
@ has Pulley contact. The loss of power from slip is great. The rivets get ed and broken. grip of a rounded pulley, without straining the rivets or loss of power from slip. a] 
LEATHER LINK CHAIN BELTING ARCHED TO SUIT THE ROUND OF ANY PULLEY, IS THE BEST POWER-TRANSMITTING BELT IN THE MARKET. a 
: , Illustrated Price Lists on Application 
EHOUSES LONDON-—Shippers Warehouse : Mr. F. B. DUFF, 3, Laurence a Hill, E.C, MANCHESTER—Mr. JAMES SCOTT, 9, Blackfriars Ro id. 
as NEW aig do. Mr. A. W. THOMSON, 4, Duke St., Aldgate, E.C. BIRMINGHAM—Mr. DAVID WINDRAM, 17, Cannon St. 
CASTLE—Mr. JOHN BERKLEY, 96, Westgate Road. LEEDS—Mr. CHARLES BEST, 10, Aire Street. 


MANUFACTURERS OF OE. ANWIM'’S GHONATA UNION BEI: TING. 9332 
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Manufacturers of SIEMENS’ ACID STEEL 


BOILER PLATES. | 


Also SHIP and BRIDGE PLATES, ANGLES, BULBS, CHANNELS, ROUNDS, SQUARES, TEES, ZEDS, &c. 
BILLETS, of dead soft quality, and for wire and springs of special quality, from any grade of carbon; also SLABS, 


THE GLASGOW IRON & STEEL CO., LTD., 


WISHAW, SCOTLAND. 7293 














Massive and solid in construction, with large surfaces to all 
bearings and working parts. 

Patent self-lubricating Bearings. 

Works four sides at one time. 

Mouldings—perfect in finish—worked at the highest rate 


of speed. 
— DETAILS ON REQUEST. —— 


Thomas Robinson & Son, 


LTD., 
WOODWORKING ENGINEERS, 


ROCHDALE, ENGLAND. 


ESTABLISHED 1840. Od 6602 - 





HIGH-SPEED PLANING AND MOULDING MACHINE. 


PRATT & WHITNEY CoO., 


EARTEORD, CONN. U.S.A. 












SMALL TOOL DEPARTMENT. 


Echols’ Patent Taps. 
The interrupted thread tap is the 
only one for tough steel, copper, &c. 
Clears itself where others clog and 
wedge. 








‘THE PRATT &. WHITNEY CO. HARTFORD CT.U.SA 
SMALL TOOL DEPARTMENT. 













Gauges. 
P. & W. RATCHET DRILL. Strongest and most durable made. "ae 
Two Sizes.—No. 1 taking Drills up to 4 inch. Milling Cutters. 


No. 3 taking Drill 14 inch 
> 5 ang Syms up to 1 cnenes. All sizes, kinds and shapes; standard and special, 


STOCKHOLM, SWEDEN.—Aktiebolaget, V. Lowener. 
PARIS.—Fenwick Freres & Co., 8, Rue de Rocroy. Agents for 
France, Belgium and Switzerland. 5433 


NILES-BEMENT-POND C0., 


MAEERS OF HIGH-CLASS 


MACHINE TOOLS. 


Telephone : 486, WESTMINSTER. Telegrams; “NILIACUS, LONDON.” 
BRANCH OFFICE & SHOWROOMS 


23 & 25, Victoria St.. LONDON, S.W. 


MACHINE TOOL WORKS: Hamilton, 0.; Plainfield, N.J.; Philadelphia, Pa.; Hartford, Conn. 
NILES CRANE WORKS: Philadelphia, Pa. 





( LONDON, E.C.—Buck & Hickman, Ltd., 2 & 4, Whitechapel Road. 
AGENTS) LONDON, S.W.—Niles Bement-Pond Co., 25, Victoria Street. 
\coPENHAGEN, DENMARK.—V. Lowener. 































—— 






- CORRESPONDENCE INVITED. 5433 


96 in. PLANING MACHINE. ie RNY 
Bailt st cur POND MAGEINE or week. MACHINE TOOLS OF EVERY DESCRIPTION FOR ALL PURPOSES. 
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MANUFACTURERS OF 
NIC AISE sDELGUVE RAILWAY CARRIAGES and WAGONS of all Descriptions, 
RAILWAY IRONWORK. WHEELS and AXLES, ix: 
Goctite Anonyme), TURNTABLES.  SWITOHES AND OROSSINGS, | PATENT BREAK-DOWN CRANES. 


LA LOUVIERE, BELGrIomMm. 
LONDON OFFIOH: ARTHUR W. NYH, 110, Cannon Street, H.0.| BRIDGES, PIERS& STRUCTURES in Steel or Iron. 


SADEU EL PLATT, Earp., Wedneshury. 
SHAFTING, 

SHAFT FITTINGS, PATENT SELF-OILING BEARINGS, 
PULLEYS AND MILL GEARING, 
TUBE-MAKING MACHINERY, 

BOLT AND NUT-MAKING MACHINERY, 
REELING AND STRAIGHTENING MACHINES 


for RODS, BARS and TUBES (both Hot and Cold). 
LARGE STO CHS EFOR IMMEDIATE DELIVERY. 
TeLecrams: “PLATT, WEDNESBURY.” TELEPHONE: 60, WEDNESBURY. 7150 


CORRESPONDENCE INVITED, 
CORRESPONDENCE INVITED, 
CORRESPONDENCE INVITED, 


Codes used: Al, ABC, and 



































Telegraphic Address: 
“@ALIDAD,” GLASGOW. COPLAND WORKS, GOVAN, GLASGOW. Engineers’ Telegraph Code. 
Our principal specialty consists in the building of high-class Marine Engines and Hull departments of Small Cargo Vessels, Tugs, Launches, Passenger Boats, 
Boilers a or Vessels constructed abroad. | and Stern Wheelers, also ‘‘Challenge” Centrifugal Pumps, Fans, and “Challenge” 


These we manufacture in standard types from 1000 ILHP. down to the very smallest System of Ashpit Forced Draught. 
sizes. We are Contractors to the British Admiralty, the War Office, several Foreign Govern. 


The work is of the very highest class from modern designs and patterns. Efficiency, | ments, and many of the principal buyers at home and abroad. Our machinery is working 
workmanship and material are guaran in almost every part of the world. 6276 


tran aaciwener sacaaas oat? HAGANS LOCOMOTIVE WORKS, ERFURT, GERMANY. 
ae [4 BOGIE LOCOMOTIVES FOR SHORT CURVES. 


This Locomotive is not Double, having only one Boiler, two high-pressure 
Cylinders and no removable Tubes. All parts are strong. and simple. The 
Engines can also be built as two or four Cylinder Compounds (both as Tender 
or Tank Engines) up to the largest dimensions, also with six-coupled Axles, 
Truck in front or at rear. 

large number of these Engines have been built to Narrow and to Normal Gauge. 

4652 Engines for Normal Gauge 
for the Prussian Government and other Railways, with four or five Coupled 
Axles, and weight available for adhesion to 70 tons. The Hagans Locomorive 
has also been built for the Narrow Gauge Tasmanian Government Railways. 

For further particulars, and for Licences, &c., address the Hagans Locomotive 
bese also ? on —_— s ——= Bogie Locomotiv e — _ curves, 

our or five es, all axles, including truck axles coupl in the usual manner, 
without lever and without removable tubes. Equally suitable for high- remnne BOGIE LOCOMOTIVE WITHOUT LEVER. 
All Axles, including Truck Axle, Coupled. 


5/5 COUPLED TENDER LOCOMOTIVE. and compound locomotives. 7206 


BEYER, PEACOCK & CO., 


LIMITED. 
4, t St 
84, Victoria Street, Works Telegraphic Address: } 


London Address: } yy, S.W. h Or 
Tel. Address: “‘ FOL pani hate yDON.” Go rto n Fou nd ry, Manc este r. Telephone No. 255 edie: 


Telephone Nos. 746 and 747 Westminster. 
ESTABLISHED IN 1854. 


LOCOMOTIVE ENGINES 


ADAPTED TO EVERY GAUGE AND VARIETY OF SERVICE. 
Also ELECTRICAL LOCOMOTIVES and MACHINE TOOLS. 























EMEity CRINDING MACHINES 


CRANE LOCOMOTIVES FOR 
A SPECIALITY. 


LIFTING AND SHUNTING. 





ALL TOOLS ELECTRICALLY 
DRIVEN IF REQUIRED. 


ALL PARTS OF THE ENCINES 
AND MACHINE TOOLS ARE 
MADE ACCURATELY TO 
STANDARD CAUCES. 


—_—_—_—_— 


RACK RAIL LOCOMOTIVES, 
YARD "ENCINES, &o. 

WHEEL AND OTHER LATHES, 
MILLING MACHINES, DRILLS, 
PLANERS, SLOTTERS, &c. 





WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE. rise 
| STEEL FOUNDRY for casting Wheel Centres and other parts of Locomotives. Also general CASTINGS & FORGINGS. | 
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MANNING, WARDLE & CO. 


BOs NW Ei aneuenet wo k=EzEs, LAADYs, 


Od 2436 
Makers of Locomotive Engines for any width of gauge and for all purposes. Materials and workmanship of the best quality. Tank Engines up to 15 in. Oylinders, on four or six wheels always in stock or in progress. 


Makers of Robbins’ Patent Driving Axleboxes. Specifications, Photos, and Prices on Application, and Special Designs sent on receipt of particulars of requirements. The“ ABC” and “ The Engineering Telegraph Codes” used. 


P : 7 BALDWIN LOCOMOTIVE WORKS. 


Broad Single 

sit | OCOMOTIVES. e223 

Gauge and Compound 
Mine, Furnace and Industrial Locomotives. Bootes spate with 

‘ Westinghouse Motors and Electrie Tru 


Grand Prize and Gold Medals awarded by the Leuisiana . ABA Exposition. 


Burnham, Williams & Co., Philadelphia, Pa., U.S.A. 


Cable Address : “Baldwin,” Philadelphia ; “Sanders,” London, 7145 
General Agents :—Messrs. SANDERS & CO., 110, Cannon 8t., LONDON, E.C. 


AMERICAN LOCOMOTIVE COMPANY, 


GENERAL OFFICES: Lehtonen BUILDINGS, 111, es NEW YORK. 
SCHENECTADY WORKS 
BROOKS WORKS 
PITTSBURGH WORKS 
RICHMOND WORKS 
COOKE WORKS 
RHODE ISLAND WORKS 
DICKSON WORKS 
MANCHESTER WORKS. 





















| 
| & 
| 
| 
| 


L 














BUILDERS OF 


LOCOMOTIVES 
FOR ALL CLASSES OF SERVICE. 
CABLE ADDRESS8E8 : 


“LOCOMOTIVE, NEW YORK.” 
“BIVAD, LONDON.” 7028 


Built for the Indian State Railways. 


LONDON Offices: 26, VICTORIA STREET, WESTMINSTER, S.W. 








Locomotive Tank Engines 


SPECIALLY DESIGNED TO SUIT ANY GAUGE OF RAILWAY. 


ALSO MAKERS OF VERTIOAL, OORNISH AND LOOOMOTIVE BOILERS. 
ESTIMATES SUPPLIED FOR LOGO. ENGINE AND BOILER REPAIRS. 
PRICES, DESIGNS AND SPECIFICATIONS ON APPLICATION, 


THOMAS GREEN & SON, LTD., 


SMITHFIELD IRONWORKS, LEEDS, 
NEW SURREY WORKS, SOUTHWARE ST., LONDON, 8.B. 
—— Please Write for List E 2. —— 7205 


AVONSIDE ENGINE CO., FisHponps, 


Bristol, England, 
Builders of 
MAIN & NARROW GAUGE 


LOCOMOTIVES. 
QUICK DELIVERY. 











7072 








IN STOCK FOR IMMEDIATE DELIVERY. 
. a y 4a" : : ; > ‘ 
SEVERAL OF THESE LOCOMOTIVES, Cylinders 14 ini dia. x 20 in. strokes Tmsenera: WALKER, BRISTOL, Tuarseus: 90, FISHFUNDS 
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 DOWSON NEW IMPROVED 


SUCTION PLANT 


FOR MODERATE POWERS. 
HEATING & FURNACE WORK. 
“son ome oa rower ca, cm, OTHER TYPES oF PLANT 
89, VICTORIA STREET, WESTMINSTER, LONDON, S.W. " FOR LARGE POWERS. 


JOHN BROTHERTON Limiteo. 


—- MAKERS OF ALL KINDS OF — 


TUBES and FITTINGS for Engineers, TAPER TELEGRAPH POLES, 
PATENT FLANGED JOINT TUBES for MINING PURPOSES, 


FITT INGS REFRIGERATOR cols, cm te oe 
= IMPERIAL TUBE WORKS, wo-verRHAmpTon. 
ROBERT STEPHENSON & CO., LIMITED, 


Eocomotiwe Builders, DARLINGTON. 
ESTABLISHED AT NEWCASTLE, I82], ee, __ NEW WORKS OPENED AT DARLINGTON, 1902. 









































WORKS : 


Telegrams : 
“ROCKET, DARLINGTON.” 


LONDON OFFICE: 


Sanctuary House, 
Westminster. 
Nat. Telephone : 
No. 200. 
ABC Code used. 


Telegrams: 

“ALTISCOPE, LONDON.” 
Telephone 

No. 650, VICTORIA, 








6679 


LATEST METHODS OF 


PRODUCTION. PROMPT DELIVERY. 


DOUGLAS, 
LAWSON 


& Co., 











WROUGHT-IRON 
PULLEYS. 


Unsurpassed for 
QUALITY, FINISH and TRUE 
RUNNING. 





LARGE STOCKS: 


Special facilities for Immediate Delivery. Engineers, 


BIRSTALL, Wr. LEEDS. 





WELL ADAPTED FOR EXPORT: 
ARE LIGHTER THAN CAST-IRON. 
STRONGER, SAFER AND MORE 
EFFICIENT THAN WOOD, AND 
UNAFFECTED BY CLIMATE. 


PRICE LISTS AND DISCOUNTS ON 
APPLICATION. 


Telegrams - PULLEYS, BIRSTALL. 
Telephone . No. 35, BIRSTALL. 
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Now HKREADY.Y. 





Demy 4to, xvi—380 pages. 


R HENRY BESSEMER, F. 





Cloth, Gilt Top. 


16s. net. 


R.S. 


AN AUTOBIOGRAPHY. 


WITH FIFTY-ONE PLATES AND NUMEROUS 


Cuarter I.—Eariy Days. 
Introductory —Parentage—Flight from Paris—Childhood and Youth 
Days in London— Art Castings from Natural 
Objects Medallions — Acquaintance with Dr. Ure— 
“ Lost Wax ” Castings—Dies for Stamping Cardboard, 


at Charlton — Early 
Copper-coated 


Cuarter Il.—TuHe REWARD OF INVENTION, 

Forzed Stamps—Visit to Somerset House—The Legion of Honour 
Letter to Lord Beaconsfield (1878)—Letter to The Times—The Reward 
A Tardy Recognition—-The Honour of Knighthood. 

. 
ComprREssING PLumMBAGo Dust, Castine Type, 
Tyre-Composina Macuine, Ere. 


of Invention 


Cuarrer Il. 


Sawing Plunbago—Tompressing Powdered Plumbago—Casting Type 
—Engine Turning — Manufacture of Alloys — Marriage — Stamping 
Medallions —Young’s Type-Composing Machine. 


Cuarrer 1V.—Urrecut VELVET. 
Stamping Utrecht Velvet—Embossing Utrecht Velvet—Terry Edging. 
Cuarrer V.— Tuk MANUFACTURE OF BRONZE PowDeER. 

Early Schemes for Making Bronze Powder—First Experiments—Failure 
—Microscopic Examination—Fresh Attempt—The First Success—Pre_ 
parations for the Manufacture of Bronze Powder—Designing Bronze 
Powder Machinery—The Erection of the Machinery—Making Coloured 
Bronzes—The Manufacture of Gold Paint—‘‘ Charlton House ”—Intro- 
duction to Mr. Robert Longsdon—A German Spy—A Defence of the 
Patent Law. 


CuaptreR VI,—IMPROVEMENTS IN SUGAR MANUFACTURE, 
The Society of Arts Gold Medal Offered for Improvements—Experi- 
ments with Canes—Invention of Cane Press—Presentation of the Gold 


Medal, 


Cuaprer VIIL—A Hoipay In GERMANY. 
A Police-Court Adventure—Home Again. 
Cuaprer VIII.—IMPROVEMENTS IN GLASS MANUFACTURE. 
Experiments with Viscid Fluids—Furnace for Making 
Optical Glass—Mixing Materials for Glass-Making—Open-Hearth Glass 
Continuous Sheet Glass Furnace—-Interview with Mr. Chance 


Optical Glass 


Furnace 
Project for Glass Works in London—Pneumatic Glass Polishing Table 
—Silvering Glass Mirrors. 


CON TEN TS. 


Cuarrer I[X.—Tue Exuipition or 1851, 
The Centrifugal Pump—The Opening Day—Consultations with In- 
ventors-——Continuous Brakes for Railways, 


Cnaprer X.—EARLY GUNNERY EXPeRIMENTS. 
Rifled Projectiles—Introduction to the Emperor Napoleon—Experi- 
ments at Vincennes with Rotating Projectile — Materials for the 
Construction of Guns. 


Cuaprer XI.—Tug GENESIS OF THE BESSEMER PROCESS. 
Experiments with Reverberatory Furnaces—Early Experiments on the 
Bessemer Pro¢ess—-Early Forms of Bessemer Converters—The Tilting 
Converter—The Bessemer Steel Works, Sheffield. 


Cuarrer XII.—TueE Bessemer PROCESS. 

The First Bessemer Ingot—The Cheltenham Meeting of the British 
Association—The Cheltenham Paper, 1856—Imitations of the Bessemer 
Process —The Introduction of the Bessemer Process—The First Licensees 
-—An Offer of Purchase of Patents—Early Difficulties with the Bessemer 
Process—Phosphoric Pig Iron—The Introduction of Bessemer Tool Steel 
—The Profits of the Sheffield Works. 


Cuapter XIII.—Bessemer STeeEL AND CoLoneL Earpiey WILMoT. 
Bessemer Pig—Bessemer Stee] Works at Sheffield—The First Malleable 
Iron Gun—Swedish Iron—Investigations at Woolwich— Bessemer Steel- 
making at Sheffield. 
CnarTer XIV.—TuHe Bessemer PROCESS AND THE WAR OFFICE. 
Interview with the Secretary of State for War—Early Difficulties— 
Steel Gun Tubes—Colonel Wilmot’s Experiments—Tests made at 
Woolwich. 
Cuaprer XV.—BrsseMeER STEEL: THE ARMSTRONG CONTROVERSY. 
Pressed Steel Cups—Bessemer Steel Boiler Plates—Experiments with 
Cost of Bessemer Steel—Bessemer Steel 
Bessemer Steel-making at 


Bersemer Steel—Steel Guns 
versus Wrought Iron—Built-up Steel Guns 
Sheffield. 

IUNB.¢ 


Cuaprer XVI.-—BesseMerR STEEL 


Bessemer Steel at Woolwich—Rejection of Delivery—Bessemer Iron 
and Steel—Paper at the Institution of Civil Engineers—Steel-making at 
Sheffield—Gun-making at Sheffield --Paper Read before the Institution 
of Mechanical Engineers at Sheffield—The Exhibition of 1862—Cost of 
Bessemer Steel—The Sale of Part of the Bessemer Patents— Government 
Compensation to the Elswick Ordnance Factory—Bessemer Steel for 
Guns, 


LONDON : 


ILLUSTRATIONS 


IN THE TEXT. 


Cnarrer XVII,—Cast Steet ror Suiravinpine, 


Bessemer Steel for Boiler Plates —Steel for Shipbuilding —Sir N. 
Barnaby on Stce! Ship-plates—Tests of Bessemer Steel Boiler Plates at 
Crewe, 


Cuarrer XVIII.—MANGANESE IN STREL-MAKING. 


Patents relating to the Use of Manganese in Steel-making—Heath's 
Patent and Use of Manganese—Martien and Mushet’s Inventions— 
Manganese and Pitch—Spiegeleisen in Steel-making—Fluid-compressed 
Steel—The Disadvantages of Spiegeleisen—Franklinite—The Manu- 
facture of Ferro-Manganese—Swedish Bessemer Steel—The Bessemer 
Process in Austria—The Neuberg Works in Austria—-Honours and Re- 
cognitions -The Effect of Manganese on Steel—Carburet of Manganese — 
-Alloys of Iron and Manganese-- Visit to Cornwali—The Production of 
Bessemer Pig-iron—Early Experiments at Ebbw Vale—Interview with 
Miss Mushet—The Death of Mr. Mushet. 


Quarter XIX,.—Espw VAs. 


A Momentous Journey — Interview with Mr. David (Chadwick — 
Ultimatum offered to the Ebbw Vale Company—Agreement with the 
Ebbw Vale Company-—End of Opposition. 


Cuarrer XX.--Tue Bessemer SALoOon STRAM-SHIP. 


First Design of the Bessemer Saloon—Working Model of the Bessemer 
Saloon—The Formation of a Company—The Design of the Hull—The 
£aloon—The Control of the Bessemer Saloon—Sir E. J, Reed's Letter 
to The Times—The Builders of the Ship—Financial Difficulties of the 
Bessemer faloon Ship Company—The Collision with Calais Pier—The 
First Trip of the Bessemer Saloon Steam-ship—The Second Trip— 
Liquidation of the Company. 


Cuaprer XXI,—COoncLuUsiION, 


List of Patents granted to Henry Bessemer, 1838-1883—Skill as a 
Draughtsman — Reminiscences — Early Struggles — First Steel Rails— 
Bessemer Steel at the Exhibition of 1862—First Bessemer Steel in the 
United States—American Bessemer Plant—The Original of the Popofka 
—The “ Dial of Life””—Nasmyth’s System of Puddling—The Occupation 
of Bessemer’s Later Years—Lens and Mirror Grinding Machine—Tele- 
scope —Solar Furnace—Diamond Polishing— Mr. W. D. Allen—Resolution 
Passed by the Iron and Steel Institute on Sir Henry Bessemer's Death — 
Bessemer Cities in the United States—A Billion Dissected— Easier and 
the Coal Question— Death of Lady Bessemer—Death of Sir Henry 
Bessemer—Bessemer’s Parents, ; 


‘ OFFICES OF “ENGINEERING,” 35 and 36, BEDFORD STREET, STRAND, W.C. 


And all Booksellers. 








LEE CLAW CROSS COs  cucsterrciv 


TeLegrams : JACKSON,” CLAY OROSS. 


IMPROVED PATENT 


(Standard Size) 


— MAKERS OF — 


Tutzruons: No. 147. 


FUEL ECONOMISER 


For Heating the Feed-water of Steam Boilers by utilising the waste heat. Saves from 20 to 25 per cent. of Fuel. 


PRICES AND PARTICULARS ON APPLICATION, 


6°68 
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tat 


CW... £7 —<— 













Save EO", in 
labour. 


PROMPT DELIVERY FROM LONDON 
STOCK. 
Estimates and Illustrated Catalogue Post 
Free of 


UU =z 0. 4, i TECH «00. 
SS 73, QUEEN VICTORIA ST., LONDON, E.C. 


Chadburn's (Ship) Telegraph Co., Ltd. 


Successors to 


CHADBURN&SON, 


PATENT “DUPLEX GONG” TELEGRAPHS. 
“ Latest Improved” Engine Telegraph. 


With HAND REPLY. 
ON BRIDGE. | Also ENGINE AUTOMATIO REPLY. 


Pee ee a ee 
rn. 

INDICATOR IN f With ‘‘ DUPLEX GONGS”—DEEP TONE for AHEAD 
ENGINE ROOM. SHRILL 








TONE for ASTERN, 


Tachometer—Revolution Indicator. Showing at a Glance the Number of 
Revolutions per Minute. 


STEERING, “‘LOOK-OUT,” & DOCKING TELEGRAPHS. 
Soue PROPRIETORS AND MANUFACTURERS OF 6490 


BASSNETT’S PATENT SOUNDER. 


Latest Patent No. 24,916, Dec. 28th, 1898. NONE OTHER GENUINE. 
Tus’ 11, Waterloo Road, Liverpool. 
GLASGOW, 4, Finnieston Quay. LONDON, 105, Fenchurch St. 


““‘NATIONAL” Fusible Plugs 


ARE THE BEST AND MOST 


Reliable LOW-WATER 
SAFEGUARD 


ON THE MARKET. 





























Suitable for All Classes of 
Internally-Fired Boilers. 
Special Plugs for High Pressures. 


Tue NATIONAL BOILER 


AND 
General Insurance Co., Ld., 


22, St. Ann’s Square, MANCHESTER, 


London: 60, Queen Victoria Street, E.C. 
Glasgow: 375, Eglinton Street. 7216 








—aapeoe. -racwavs \DOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, —eweay Wuetis 
EMERY CLOTH, For all Purposes, 


Wellington Mills; Q@LASS & FLINT PAPERS, 


WESTMINSTER BRIDGE ROAD, 


LONDON, 8g. BLACK LEAD, &o. — 








‘Telegrame: “ Zane, Lowpon.” 6195} | 






| EATHER, 


BELTING 













CARRUTHERS’ 
PUMPS. 


SINGLEX, DUPLEX, 
TRIPLEX. 


STEAM, MOTOR, OR BELT DRIVEN. 
For all Pressures and Purposes. 
PATENT 
GRAVITATION 
FEED-WATER 


[. FILTERS. 


Telegrams : 
“ Hortine, Guaseow.” 
Codes: 7132 
ABO anp Our Own. 



















=~ # 


Screwed 1 in., 14 in., 14 in, and 2 in. Gas Thread on the Seating. Illustrated Price List Free. J. H. CARRUTHERS & CO., L?: Polmadie Ironworks, GLASGOW. 
secre ————————————————— 





Ww h 
Sa: NUSSELDORF. ux 


/ jm. rm) 
4 
‘ 
" 
i % ” | 
‘ 


PATENT NUT-MAKING MACHINE. 


Special Machinery 
— For Making — 
BOLTS, NUTS, RIVETS, INSULATOR-BRACKETS, 
HORSE-SHOES, HORSE-SHOE NAILS, CALKINS 
and similar FORGINGS. Tass 


AGENTS: BECKENBAOH & 00., BRADFORD. 





ALLEN'S PATENT PORTABLE 
PNEUMATIC RIVETTING MACHINES 
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The Standard Oil-Engine Co. 


a “—, Head Offices and Works: 


: Siilheda sail Sieibinis wes m—_ PRESTON. 
MARINE & STATIONARY OIL ENGINES. 


DISTRICT OFFICES AND SHOWROOMS: 
LONDON : | GLASGOW : | DUBLIN: 7124 


ALFRED M. BUGHANAN, J. ERNEST MUIR, M.LN.A., CG. GADLE, 
Suffolk House, Laurence 7 dl 105, West George Street. 89, Wellington Quay. 
Hill, Cannon Street, E.O. See our llustrated Adot. I lan PR ee issue each month. 

CERRIGK 


oe oo OO a HIGH SPEED PEDESTAL 
HIGH SPEED WAREHOUSE | } 
OVERHEAD TRAVELLING 

POWER DRIVEN CRANES AND OTHER MACHINERY, &c. 


i | boomy TRAVELLING 
LOCOMOTIVE 
Steam ‘same 


PERMANENT WAY 
PONTOON AND FLOATING 
WHARF 

PORTABLE ROAD & RAILY. 
LOADING SHED & WHIPPING 





Hand | 








We combine a long -record in manufacturing 
Cranes with a wide experience of their working 
and maintenance on large contracts, &c. 


"IF YOU WANT A MODERN CRANE FOR UP-TO-DATE WORK, 


S | F S STANNINGLEY, 
| LimiTeD, LEEDS. 


DENISON’S 
WEIGHING MACHINES 


ARE USED ALL THE WORLD OVER. 














FOR LIGHT RAILWAYS AND MINES. 





SAM! DENISON &SON, Ltp. 


FAR HUNSLET, LEEDS. 


7274 





London Office: 32, Gracechurch Street, E.C. 


CAUTION 1!!! 


GEIPEL’S PATENT STEAM TRAP 














In the High Court of Justice, Chancery Division, 


Judgment has been given by Mr. Justice SwiNFrEN Eapy in an Action against 
the Manchester Corporation, for using Expansion Traps which are an in- 
fringement of the Geipel Trap, granting to Mr. Geipel an Injunction, 
damages and costs of the Action. 


In the Supreme Court of Judicature, Gourt of Appeal, 


Mr. Geipel has also been successful in the recent Action regarding his earlier Patent 
for Steam Traps, having obtained in his favour the unanimous Judgment of 
Lords Justice Vaughan, Williams, Stirling and Cozens-Hardy. 








Extracts from Mr. JUSTICE SWINFEN EADY'S Judgment i 
‘* The Plaintiff was not cross-examined on his evidence that his invention has made 
“expansion traps practical and useful, and that there is no other expansion 
“trap in the market which substantially competes with his. 
‘‘In my opinion, the Plaintiff's invention, the new combination which he claims, is 
‘proper subject matter, and his patent is a valid one.’’ 


‘The plaintiff is entitled to an Injunction and the costs of the Action with the 
‘‘usual enquiry as to damages, or profits, and to a certificate,” 


INJUNCTIONS and PROCEEDINGS for damages will be at once applied 
for against all Manufacturers, Engineers and Users of Steam Traps infringing the Geipel 
Letters Patent, 





FULL PARTICULARS ON APPLICATION TO— 


CEIPEL & LANGE, 72, ST. THOMAS STREET, S.E. 


WROUGHT & tle. 


Pulleys 


SHAFTING, 
PLUMMER 
BLOCKS, 
COUPLINGS, 
WALL 


BRACKETS, 
&c. 


Ps. Garnett, | 


LIMITED, 


CLECKHEATON. «ss. 


Telegrams: ‘‘ GARNETT.” 
Telephone: No. 9, CLECKHEATON, 
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[ iF JORNSON & SSTLEIEsS, MODERN BOILER FEEDING 











MAKERS of the MOST MODERN MACHINES for— SPECIALTI ES. 


CABLE MAKING. CABLE LAYINC. 
SERA NDING. BRAIDING. FEED-WATER HEATERS. 


WINDING. 
Pt ari LAPPING, 


RUBBER, SILK, AND COTTON COVERING. | Steam and Power- a oo 














ate: Be ¢: Bossons C ron 
CHAS. WICKSTEED & C0. 























COAL MINING, SIZING, 


LE SHA AND WASHING PLANT 
FLEXIBLE SHAFTS, Bc. ° 
See arge Advt. every month. 7250 


Elevating, Conveying and Loading Machinery for all Minerals, 
Patent Coal Breakers with Splitting Action. Coke Breakers. 
Iron Separators for Slag, &c. 


BRIQUETTE MAKING PLANTS. 


COMPLETE RECUPERATION OF THE SLUDGE, for Coke Making from Separators. 
TESTING WORKS AT KALK. 
Engines, Boilers, Pumps, Locomotives. Perforated and Goffered Plates. 


Numerous Coal Washing Plants already supplicd by us of capacities up to 2500 tons in 10 hours. 
Tae « « « 


HUMBOLDT ENGINEERING WORKS CO., —r 
KALE, Nr. COLOGNE. T, Su ORE § Sons 


Represented in England by :—A. MOUNT-HAES, M.1,Mech.E., M.I,M.E., M.I.S.1., 
11, Ironmonger Lane, LONDON, E.C. ALBION FOUNDRY, 


7103 W. E. KOCHS & CO., Engineers, SHEFFIELD. : 
ETRURIA, STOKE-ON-TRENT. 


2S “aoe. A. EBEP, JUxXON -« & Co. 
Gimson g Go tsicesten . TANKS FOR TRANSPORT SERVICE. 
Makers, Leicester oe oto ho a. Ee 


HIGH-SPEED 


ENGINES. 


WRITE FOR PRICE LIST “D.” 
































of every des description. 


RAILWAY GARRIAGE TANKS 


A SPECIALTY. 


Miscellaneous Iron- Plate and 
Constructional Ironwork. 


EMPIRE WORKS, 


BARN STREET, 


mama eae 
Telegrams : “ Structures, Birmingham.” Telephone: 3779. 




























IMPROVED 
SPINDLES. 


SPECIAL 
SPRINGS. 







fy PATTERNS © ten 
ALTERABLE. 





E. Reader & Sons, Lo. 


Phoenix Works, 
NOTTINGHAM. 


LONDON OFFICE: 7272 
5, NEW LONDON ST., E.C. 





EbvEe Catia tye cham ebernaGas. sth 
HENRY HOLLINGDRAKE & SON, STOCKPORT. 


(ESTABLISHED 1814.) Telephones: 25 & 325. 
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JOHN RUSSELL & GO, 


WALSALL. 


ESTABLISHED i8il. On Admiralty List of Contractors. 









FOR FOR 
GAS, COILS, 
STEAM, CYCLES, 
WATER, MOTORS, 
Ere. Ere. 
A 


‘Solid-Drawn STEEL TUBES for aaa 


and for HYDRAULIC PURPOSES. 





6144 


WHITAKER BROTHERS, LTD., 


HoRSEORTH, LEDs. 


f - A : o | . § AS 















Sole Makers of Whitaker's 
PATENT 


STEAM 
CRANE 
NAVVIES 


DOUBLE ACTION STEAM HAMMER 
PILE DRIVERS AND STONE 
BREAKERS. 

This Steam Crane Navvy is 
far superior and handier than 
the old cumbersome Navvy. 
They will excavate from ‘500 
to 1600 cube yards per day, 
according to the nature of 
the excavation and design of 
Machine, 


Over 160 of these 
NAVVIES 
already Sold. 


Telegrams -QUARRIES, LEEDS. 
Code—A B C, Fifth Edition. 


Testimonials and Prices 
on application. 





South African Agents: 
BRIDIE & CO., 
38 and 40, Bree Street, 
P.O. Box 559, Cape Town. 


7805 








20-TON EXCAVATOR fitted with a 24 cube yard capacity Bucket, weighing 72 tons, 
as supplied for working in Iron Ore Quarries. 


Look for Different Testimonials Every Week. 





13, Park Square, Legeps, March 5th, 1900. 
PENKRIDGE AND LITTLETON COLLIERIES RAILWAY. 


GesTLeMEN,—We have pleasure in stating that the Steam Navvy you supplied to us in November gives 
every satisfaction, and we consider your latest d-sign to be the best Machine on the Market. 
Yours respectfully, A. BRAITHWAITE & UO, 


Messrs, WurtaAKFR Broraers, Ltd. 





C. F. CARVER, LTD., 


Alfred Street Mills, NOTTINGHAM. 


MANUFACTURERS OF 


Turned Steel Shafting and Accessories. 
Swive. Frevwos wrt EaPROvED MEANS 


FOR VERTICAL ADJUSTMENT. 7173 
(Pat. Applied for.) 





PATENT 


Conical Engine Packing 
Ss 


Now used in hundreds 
of steamers 
of Principal Lines. 


FOR ALL STEAM 
PRESSURES. 





R. B. LINDSAY 2 CoO., 


81, Mair Street, Plantation, GLASGOW. 


Telegrams; ‘‘ConrcaL, GLascow.” 727 


——— ESTABLISHED 1870. —— 


W. CANNING & CO., 


MANUFACTURERS OF 


ELECTRO-PLATING 
AND POLISHING 
PLANT & MATERIALS. 








Nickel patios | Nickel +0 

and all CHEMICALS and MATERIALS used for 

Electro-Plating, Polishing, Enameliing, Lacquer- 
ing and Bronzing. 


Low Voltage Dynamos, 
from 20 to 3000 Amperes, for Depositing. 


Aqua Fortis, for Dipping. 7172 
MURIATIC, SULPHURIC AND NITRIC ACIDS, 


TRATTON 
EPARATOR 


INSURES 
DRY STEAM, 


no matter how long your steam pipe, 
nor how much your wetler may prime. 








SEND FOR OUR NEW OATALOGUE. 


The Goubert Mfg. Co. 


NEW YORE, U.S.A. 6387 
C. R. HEAP, Agent for Great Britain, 


47, Victoria 8t., Westminster, London. 
Telephone No. : Post Office, Victoria, 36, 
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JOHN BELLAMY, L”- 


Engineers & Boiler Makers, 
MILLWALL, LONDON. 


Telegraphic Address: “Bellamy, London.” 
Telephone No, 157, Eastern. 





High-Class BOILERS of all types. 


Tanks, Cisterns, Cylinders, dc. ** 








WROUGHT-IRON & CAST-IRON 
HEATING 





RIVETED VERTICAL “ 
STEAM 
BOILERS 


For Motor & Heating Purposes. 
Contractors to the War Office, 





APPARATUS. BOILERS .=| . 





ON ADMIRALTY, WAR OFFICE AND_INDIA_ OFFICE LISTS. 


|DROP FORGED STEEL 


SPANNERS. 


All Sizes supplied from Stock. 











THOMAS SMITH & SONS of SALTLEY. i 


SALTLEY MILL, BIRMINGHAM. 


FAIRBANKS WOOD PULLEYS 


Strongest and Lightest Pulley made. 


ESTABLIOHED _ 1848. 

















The Quarter Web gives great Strength. 
The Rim is constructed in a manner that 


prevents loosening under severe strain. 





ALL SIZES inLONDON STOCK forIMMEDIATE DELIVERY 


FROM 3 in. TO 60 in. 


WRITE FOR CATALOGUE, No. 181. 


THE FAIRBANKS COMPANY, 


78-80, Crry Roap, E.C.. LONDON. ™ 





GLASGOW OFFICE :— 
56, Bothwell Street. 











LOCOMOTIVE SCREW 


LIFTING & Lictetares aide JACKS. 


YOUNGS, RYLAND ES: a BIRMINGHAM. “ 





— WRITE FOR LIST 112. 








Admiralty ard His Majesty's 
Board of Works. 7167 





ww Lenn ® ATILY 
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CONDENSING PLANT. 


This Set to deal with 


10,000 tbs. EXHAUST STEAM 


per hour. 

















WE MAKE 


MOTOR AND 
STEAM-DRIVEN PLANTS, 


Specially suited for Hlectric Light 
and Power Stations. 


a J. P, HALL & SONS, 


. LTD., 


ee. ENGINEERS, 
-, PETERBOROUGH. 


6387 








Apply for Particulars. 


AERIAL ROPEWAYS 


ON ALL SYSTEMS 
DESIGNED and CONSTRUCTED by 


BULLIVANT & GO., Ltd. 


























Ropeways constructed to convey 
from 50 to 2000 tons per day, to trans- 
port materials of every description. 
Over 500 miles of Ropeways erected in 
various parts of the world. 


lIlustrated Pansies and all Particulars of 


BULLIVANT & CO., Ltd., 


MAEERS OF 


STEEL WIRE ROPES 


FOR ALL PURPOSES. 7252 
Regd. Office--72, Mark Lane, LONDON, E.C. 


Telephone No.: 2110, AVENUE. 





Rope way os ucted for the Newcastle and Gateshead 


ater Works, Wylam-ou- Tyne. — 

















OIL, GAS, SPIRIT anD ALCOHOL ENGINES, 


HORIZONTAL and 
VERTICAL TYPES. 


Lvl 
ENGINES 


(Oil, Spirit, Gs : 
or Aloohol). * 


London Showrooms— 
87, QUEEN VICTORIA 8T., 
E.O, 









DUBLIN.—Barmp & Topp, Talbot 


raahon torres Lacomss, 


. — Brsperstein 
Gorpices, Hopfensack 1¥, Ham 
BELGIUM. — Ataert Pua, Rue 
Basse 7, Ghent. 


putremban —WY*MALEN and 
nae, Glathave. 2%, 4, 6, 
SOUTH AFRIOA.—HaxrerBCo,; 


EE ee ee 
and East 


JAVA.—Van = Linpe & Taves, 
; at 

NEW ey 

SHIELDS, 21, Oustom House 

, P.O. Box 250, Wellington. 


and Adelaide. 
INDIA.—Burax & Oo., Ltd, 
Howrah Iron Works, Calcutta. 





Telegrame— 
“ NORNODESTE, LONDON.” 


2 Telegrams— ‘ e 
Telephone—836, BANK. " enema 4a COR. J 


10 B.HP. High-speed Oil Engine combined with Dynamo, 


L. GARDNER & SONS, Ltd, sere MANCHESTER. 











The “BAKER” 


Oil Separator 


For EXHAUST STEAM. 














THs: SEPARATOR is giving 800 proofs in 
operation of its absolute superiority 
over all competitors. 


It Rt, no chemicals, no attention or 

, and ro waste of time in deposi is 

Sonontoaliy’ sel!-cleansing and takes the oil clean ‘out 

of the steam during its passage from ihe cylinders 

to the condenser, leaving the recovered cil in a tank 
for further use. « 


Many imitations are offered at a lower price, 
but most of them are dear at avy price. They are 
mere external copies made without experience of 
oil se n ia a practical form; they have “no 
record”; and as much as they are below the “ Baker 
Separator” price, by so much or more are they 
lower in efficiency. 


The following lst, added to the one published in 
our catalogve, shows the present demand for the 
“Baker Separat ors.” 


BAKER'S SEPARATORS IN PROCRESS :— 


for The London County Council, orJered 
through Messrs. John Somer & Son, a, 
Bolton. Eight O.l Separato.s for 37, 000 Ib. 
steam per hour each. 


for The Bradford Corporation, outonsd 
through Messrs. J.ho Murgrave & Sons, 
Bolton. Two 0.1 Separators, each for avou’ 
30,000 Ib. of steam per hour. 


For The Birmingham Corporation, o:dered 
through Messrs. elles & Morcom Ltd., Birming- 
ham. Five Oil Separators, each for 85,000 Ib, ot 
steam per hour, and also three for 1350 Ib. of steam 
per hour each. 


For Leeds Corporation. Four Separators, each 
for 40,000 Ib. of steam per hour. 


For Geawe , Cosperans ordered through Meer rs. 
Bellise & en ae Birmingham. One Oil 
Separator for 13,00 13,000 Ib. of steam per hour. 


For The Com ie Electrique Anversoise, 
c= direct. Four Oil Sepasators, 
each for 1 ,000 Ib. of steam per hour. 


For The East Rand Proprietary Mines 
ordered through the A. E. @. Electrical Oo. of 
South Africa, Ltd., London. Three Oil Separators, 
each for 19,000 Ib. of steam per hour. 

(Tabe), 


For The Gentens London Railway 
ordered through Mesers. Cole, Gasebens 5 Moriey, 
Ltd., Bradford. Two Oil Separators, each for 
80,000 Ib. of steam per hour. 


Fer Middlesbrough ssouwer ks, | ordered 
or h Messrs. Richardson, W nom & Cs. 
rator for 


for Royal Sh eathenae Pind,Weabts ordered 
Two Oil Separators, each for (0000 Ib. of 
a, per hour. 
For Gaponsta, ordered Ol Bee Messre. 
lid., London. One Oil Separator for srry Ib. ¢, 
steam per hour. 


For pnéie, ordered cS Douglas & Grant, 


caldy. One Oil or for 15,000 Ib. of 
steam per hour. C 
©] For Leeds ordered direct. One Oil 


Corporation, 

Separator for pump house. (Nine Separators 
att fixed a these works for engines up to 
3000 LHP, each.) 

oer. Vor Vernon & Sons, London, ordered 

Oarels. Frérea, Gand, Belgium. 
One Oue Ol a for 13,500 1b. of steam per hour. 


For Chatham Dockyard, ordered oy Mesere. 
Babcock: & .Wilcox, Ltd.,- London, . One Oil 
Separator for 4000 Ib. of steam per hour. 

ForSouth Staffordshire Water Works, 
ordered through Messrs. Hathora, Davey & Co. 
Ltd., Leeds. <= pelageraaiat ed 
steam per hour. 3 


: 


BAKER'S PATENT 
APPLIANCES €0., Lro., 


Melrose St. Works, SCARBOROUGH. 


Telegrams: ‘‘ Parent, ScARBoROvVen.” 
Telephone : 194, ScanBoroveu. 


tative: Mr. 








London Represen KENNETH R. PEARSON, 
AM.LC.E. Sanctuary House, Tothillst.,Westminster,S.W 
Telephone: 650, Vicronia. Telegrame: “ Actiscors, Lowpos, 
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TELEGRAMS:: 
“PRESS; LEEDS. 








W.B. BROWN & CO. (BANKHALL), Lro,, Globe Works, Bankhall, LIVERPOOL, 


HICH STRAIN FLEXIBLE STEEL WIRE ere AND PATENT LOCKED WIRE ~~ “vinES, EIVERPOOL.” 


FOR MINING AND 
























Tue R. & R. Patent ICE-MAKING AND 
REFRIGERATING MAGHINES, 


New and Improved Ammonia Absorption System. 


FOR USE ON LAND OR ON BOARD SHIP. 


No engines or compression pumps required. No noise or vibration. 

Approved by the Board of Trade for ship use. 

Constructed entirely without pipe coils. 

Less skilled attention required than for any other system of refrigerating machinery 
Can be worked by exhaust steam. The most economical system obtainable. 


SOLE MANUFACTURERS— 


RANSOMES & RAPIER, L@- Encwecns, 


32, Victoria ‘Street, London, S.W. bre WATERSIDE IRONWORKS, IPSWICH. 


“SILVE RTOWN SWITCHBOARDS, CABLES, do 


























Semis + SILVERGRAY, LONDON.” 
(Werks: ‘'GRAYSILVER, LONDON.” 


THE INDIA-RUBBER, GUTTA-PERCHA & TELEGRAPH 


_ WORKS COMPANY, LIMITED, 
ELECTRICAL ENGINEERS AND CONTRACTORS. 





Offices : 100-106, Cannon Street, LONDON, E.C.; and 97, Boulevard Sebastopol, PARIS. 
Works: SILVERTOWN, LONDON, E.; and PERSAN (Seine-et-Oise), FRANCE. 








. BRANCHES: 
BELFAST : 33, High Street. GLASGOW : 2, 4 & 6, 5 @, Boge) Be Ex.hange Square. 
BRADPORD: 1: -Tunteld Buldings, Hustlerpatag MANCHESTER 0, Sussex Street (City) 
H NE: 50 
L Home BRISTOL : 22, Victoria Street. NEWCASTLE-ON- TYNE: estgate Road 
se) FF: vead Chambers, Bute Docks. atte 49, 5 Sires 
DUBLIN : 15, St.- Andrew Street. SHEFFIELD : ‘ 
BRISBANE: Edward Street. poms quay a, 213, ba a 3 
ABROAD BULAWAYO GDESIA): Willeeghby Daiktined. PERTH (W.A.): 131, yo Buildings, William 
Totally Enclosed Motor—Cover Open. CALOUTTA : i Fairlie Pisce 7237 
(N.Z): 284, Cashel Street. * SYDNEY : 279, George Street. 
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J. TOMEY & SONS Ltd. 


r EUREKA GAUGE GLASS 
“18 A ad 
pen I NOHAI aM 


wHY ABS IRONFOUNDERS 80 
peat RETNA ld 





means of 
MAKING + OFITS GREATER and 
Schiitze’s nov LDING SAND MIXING 
MACHINE will Mix Sand at ONE-NINTH cost of 
other systems. A month's free trial given. 


J. BAGSHAW & SONS, {TD., 


BATLEY, YO 


THOS. RYDER & & SON, 


TURNER BRIDGE WORKS, 
Tonce, BOLTON. 


HIGH-SPEED LATHES, 


HEAVY CUTS. 6917 
SEE ADVERTISEMENT ALTERNATE WEEKS. 








LIMIT RINGS roe PISTONS. 


ECONOMISE OIL. MINIMISE FRICTION, 





MAINTAIN CYLINDRICITY. 
EREIT.LAEIL.Ei 


EASILY ADJUSTABLE. 


4a E*EI. 


RICHARDSONS, WESTGARTH & Co., L'? 


HARTLEPOOL. Tas 





If you want a 


CHIMNEY 


Shaft built on Modern Principles, combining 
Economy in Cost with greatest ciency, 
write to— 7322 


BaaiINeRICHo & CO., 
Engineers, Chimney Builders and Patentees, 
35, Brynmaer, Road, Battersea Park, LONDON, 8.W. 


Blue & Ferro-Gallic Prints, 


White Line on Blue Ground and Dark 
Line on White Ground, 


PRINTED PUNCTUALLY 
W. F. STANLEY &CO.,L™ 


2 Railway Approach, London Bridge, S.E. = 
oa g No Extra Onares for Prints by Electric Light. 
New revised Price List post free. 6757 2 


GRANES 


COWANS, SHELDON & CO.,LTD., 


OARLISLE. 6454 


See Illustrated Advertisement, June 9th, page 57. 


CYANIDE 


TheSCOTTISH CYANIDE CO.,Ld. 
LEVEN, FIFE. ™ 


LONDON and TRANSVAAL AGENTS: Mosers. ROBERT 
CROOKS & 00., 10, Eastoheap, London, B.C. 


HIGH-CLASS 


MACHINE TOOLS. 


Standard and Special. 


See Iustrated Advertisoment third issue in 
cash menth. 


HULSE «CO.,Lid., 
Ordeall Works, MANCHESTER. 


Loxpoy Reraesewtative:—HOWARD C. WOLFE, Ethelburga 
House, 70 & 71, Bishopsgate Street Within, E.C. 5330 


LIMITED. 
PULLEYS, 


Solid, Split or Spring. 





me No. 871, Hor. 























: Maomevanr, Racvrve, 


i 
i} 




















ATTON & Co., 


WESTERN WORKS, HYTHE ROAD, 
WILLESDEN JUNCTION, 
LONDON, 





Wrought 
Steel Lap- 
welded or Solid 
drawn TUBES with 
flanges welded, screwed 

or riveted. 


BENDS & other | Fittings 
of all kinds kept in 
Stock, or made 
at. short 
notice. 


of all kinds 
of PIPES re- 
quired in and about 
POWER STATIONS. 
Contractors for complete 
Installations. 





We design if 
required. 


“ Pipe Installations for Foreign Orders 


Designed, Fitted together, Marked and Shipped. 
PIPEWORK IS OUR SPECIALITY. 


Contractors to 
most of the large Power 
Stations in the United Kingdom. 





































FE SONS RUE THOMA! ROY WOR 8 


53° SOUTHWARK ST LONDON.s.. meme f | 
& PITLAKE.CROYDON. 222252 1\\\ 


47/ CROYDON. 





Sates SSS 

















ENGINEERS, 
FOUNDERS, 
MACHINISTS. 


Philadelphia. 


MANUFACTURERS OF 


ESTABLISHED 1803. 
Cable Address :— 
TUCKAHOE, PHILADELPHIA. 


CAST IRON PIPE, 


WATER & GAS WORKS APPLIANCES. 


BUILDHRS OF GAS HOLDERS, 


3 | HYDRAULIC TOOLS, 


CRANES & MACHIN ERY. 


Lompon acenra- ——— SEND FOR CATALOGUES, — 


HENRY R. MERTON & CO., 2, Metal Exchange Buildings, Leadenhall Avenue, London, am 








729 LONOON ROADSE \Hricous Per 








CASTINGS 


on Ce or mew pane. A 8 tons. 
SOCKET PIPES i i iste * diam. 


FLANGE and IRREGULA PIPES, up to 20 in. diam. 
GIRDERS, COLUMNS, STANCHIONS, TANKS. | 


BE. & W. H. HALEY, Lis! Lister Hills, Bradford. 
STO Ni E 





BREAKERS. 


FAKERS M 


wi fa SON a a Se oe 


CRANDON STREET LEICESTER CMe 








DRAWING 
APPARATUS, 


RECEPTACLES 
mi FOR DRAWINCS, 

















. s 
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These ladies are manufactured bya 

patented process, each from a single 
vreel plate without weld or rivet, 
They are extremely light, being at 
the same time the strongest and 
most durable in the warket. 


of all capacities from 

30 1b. to 60 owt., with or without 
Hips; also mounted or unmounted. 
ey are — suitable for — 
and me processes. 
also be pees in qltminionns Listot 
sections & prices on application to 


| CHAS. McNEIL. 


k K 
NING px ion" 
anand 


a > 


na 
Telegrains: “* MACNEIL, GLASGOW.” Code: Sth Rdn., ABO, 





Established 


CENTRIFUGAL PUMPS 
AND PUMP 


Por Docks, Ctroulsting } Shing ene Woe &o. 
4 Dec, etig Pu it Pu: e Marl ~~ 
Engines, Hyareull Presses te Bost Gyanate 
8, litte of all kinds. 
DRYSDALE & GCoO., 
Bow Acconp Evens Worss, GLASGOW. “#04 
Tetzonarmw Appazss;: “ BONACOORD, GLASGOW 








Agents in South Africa: SELIGMANN and 00., Johannesburg. 


y es t 
1 GRINDING MACHINE R4 

































aii i ne A 
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Fo Sale, a Small Fully- 
uipped Up-to-date CONSTRUCTIONAL 
STEELWORKS, London waterside Premises ; all new 
—s electrical machin ery ; perfect condition as a 
going concern ; capacity about 2000 tons finished work 
ear. Oan be seen vA working order, or would sell 
pode + sell to be removed.—Address, Y 940, nee ot 
ENGINEERING. Y 940 


Fer Sale, in small Provincial 
Town, East Midlands, ENGINEERING 
WORKS, fitted with 26 modern achines, suitable for 

0, motor or small engine manufact ; three 
railways, all within half mile of works,—Addrees, 
Y 470, Offices of Enainzsrine. Y 470 


Cires g Cross Road.—Factor'y | ot 


— lighted), Show Rooms and Warehouses, 








Gas Engine, Lathes, Drop Stam: 
Grdetones snd aa mage gy I rental * 
LEASE FOR SALE.—Address, A 65, Off 
GINBERING. 





Fe Sale, Two Vertical Steam 


ENGINES with high and low (+ mate 4 + Aaa a 
each equal to 60 to 100 HP.; in splendid cond: 

used for dynamo driving. \One VERTICAL ENGINE, 
with single cylinder, equal to 14 to 22HP. Also 
One are 5-in. OENTRIFUGAL PUMP. 7 APPly 
JOSEPH BARRON, L1p., 25, Whitehall Road, Leeds. 


Wtterworks Pumping ngine 
FOR SALE.—MODERN UND SUR- 
FACE-CONDENSING PUMPING ENGINE and WELL 
PUMPS, for a depth of 200 ft. Engine cylinders 25 in. 
and 54in. by 5 ft. stroke ; nes Aa 24 in. eter. 

Steel Rising Main, with owering rods and screws. 

Further particulars and orders to view to be 
obtained tom the SECRETARY, Corporation Water 
Offices, Birmingham. Y 845 


or Sale, Marine Engines, 
on Stock and in progress. 
“os 0. oe Engines, 7 in. and 14in, by 10 in. stroke, 
o 8in. and 16in. by 12in. do. 
on my do. Qin. and18in, by 12in, do. 
Other sizes and full particulars on application. 


OAMPBELL & CALDERWOOD, Soho Works, Paisley. 
Telegraphic Address: ‘Soho, Paisley.” 7202 


| ancashire Boiler, 2 by 7, so w. 
GALLOWAY do., 26 by 7 ft. 3in.,801b, Vertical 
Inverted 17 by 33 in. Condensing ENGINE. Hori. EN- 
GINE, 154 by 30 in. Punching Shearing Machine, for 
lin., Tin eng di mearives. Wheel Turnin Lathe, take 8ft. ‘dia. 
dd Sawforcold sawing. Shaping Machine, 10ft. 

bed, 20in. stroke. Tangye Air Compressor, 16 by 28in. 
Brown’s Patent Air La 2 plungers, 10} by 9in. 
Hori. Air Compressor, — do., 0 Uh by | 

















20. Three Ingersoll-Se Y amt heck 
do., 2} in.—W. H. COWARD & OO., path 7302 
or Sale, Davey - Paxman 


HORIZONTAL NON-CONDENSING ENGINE, 
pwd type, 60 I.HP., 164 in. oylinder, 24 in. stroke, 
ft. 6 in. flywheel. Being sold on account of property 

changing hands. New from makers only 12 moi 
ago; perfect condition; may be seen running. Driving 
Pulle Fittin &e., also for disposal. Also 
OORNISH BOI ER, 21 tt. by 6 ft., by Davy Bros., 
= condition ; working pressure about 75 Ib.— 
Shetheld THOMPSON BROS., Engineers, Carver Siren, 
eld 54 


MERSEY Ral ‘RAILWAY. 


arriages and Locos. for Sale, 
BY PRIVATE TREATY :— 
One Very Powerful ag eee te 21 in. cylinders, 
built by Messrs. Beyer, Peac 
26 FOUR-WHE LED CARRIAGES, first, second 
and third class, —— with vacuum brake and 
Pintsch's uipment 
_ . ete Pintech’s GAS-MAKING aAne, 
LATING — with Engine and 
Ballers, Tnctudn 


a 30 ft. Fi 
TYPE BOILERS, a Robey ENGINE, 
and a D. "0. 'VERTIOAL ENGIN 
R. BOWMAN 


SMITH, 
Traffic Manager, 
Mersey Railway. 
James Street Station, Liverpool. R 105 


ae: a aes 


8, LOMBARD pean LONDON, ©.0., 
Formerly of the Vauxhall Ironworks. 
felegraphic Address: ‘ lvexnrmun, Lonvon.” 
Telephone: No. 1098, Omwrrat. 

LAUNCH AND MARINE ENGINES FOR SALE }— 


One 0.8.0. - + +6 in. by 12 in. by 8 in. stroke. 
Two 0.8.0. - + +8 im. by 16 in. by 10 in, stroke. 
One Non-condensing 8} in. by 14} in. by 10 in. stroke. 
OueG.8.0. - - +9 im by 18 im. by 16 in. stroke 
L80 7325 

as BOILERS, PUMPS, 


re Sale :— 


Seven 14 in. Triple-geared Screw-cuttin 
a heavy pattern. : , 
Two ditto (by Armstrong, Whitworth). 
Four11in. centre Triple- SS LATHES 
y the Southgate Engi Sy ae 
Triple-geared Face- ~wed ATE (by Earnshaw & Go.), 
face-plate 4 ft. diam. 
Sin, 8 NG MAOHINE (b: Wi Whitworth & Go ). 
Nearly new Parting-off LATHE, to take up to 10 in. 


jam. 
—_— wate Ce Turret LATHE. to take 6} in, through 
aprile J. Whitworth & Oo.). 3 ft. 9in. 
=~ ING HA CiaIN To plane Xdeg by 5st 9 in. by 
ate-edge 17 ft. 6 in. 
Muir’s Patent FLANGING MACHINE ed 
Double-ended cut SHEARING MACHINE, 
engine-driven (by Duckton & Oo.). 
oad over 2000 Machinery Lots free on 
et out on hire a wrod 





THOS. W. WARD, Lowrrap, AuBion Works, SHErrreup, | or 
Telegraphic Address : “ Forward, Sheffield.” 


6522 Street ; 





ENGINEERING. 
Motz Ven Dette Body) py Buty Rik, Br Oo 
Bor. fll pariolars and oe iy, JONBON, fupemnigous, “ALU AUCTIONEERS as 





¥V extical Boilers Ready for De- 


rs: 1to12HP. Also Vertical Yat Engines, 


8, 4and6 HP. Loco., Cornish and other t; of Boilers. 
—TuHE GRANTHAM Oranx & Inox Co., “ arate 





AG Good Investment.—To be 
on favourable terms, the English, 

French and on Beigion PATENTS referring to compressed 
and folding fire-proof m doors. e manufacture 
me doors is of the pred see simplicity and dura- 

, and has been akendy introduced in Germany 

ay t 1e last 16 months, has been most successful, and 
2500 doors have been supplied within one year. The 
article is th ly , and full instructions of 
the manufacture, &., w would be ven to a pu: r.— 
For particulars address, K.A. 3871, c/o RupoLF Mossx, 
Cologne. A2%4 


Be Sale :—One Second-hand 


Bn eo GENERATING SET, Willans’ 2 I 
und Engine, Siemens’ two-pole Compound 
Brann amo, 120-140 volts, 900 amperes at 350 revolutions, 
b. 8 ¥ 
Two Second-hand ELECTRIO GENERATING SETS, 
Willans’ 2G en wy Engines, 50 kilowatt two-pole 
Dynamos, 125 volts, 400 amperes at 420 revolutions, 
120 lb. steam. 
The above are now in Goows working order and 
can be a running at these Works at any time by 
appointmen Y 681 
Apply, KYNOCH LIMITED, Witton, Birmingham. 





Special Hates or Periodical Valuations Annual Valus 
ways, &., in conformity with the Acts a 


Bo yb es Fone Victoria St. 
Albert Cham! Albert Square, Manchester 

6077, Bank, London. 7 
8218, Central, Manchester. ‘* Indicator,” Manchester. 





Juty 5th, 6th and 7th, 1 
wag SALE OF HIGH-CLASS ae ae 
HINE TOOLS, ELECTRIO 0 
TO. “GENERAL ENGINEERS, | SHIPBUILDERS, 
MACHINE TOOL MAKERS AND OTHERS. 


‘Wheatley y Kirk, Price & Co. 


are favoured with instructions from Messrs. 
Fereanti Limirep (who having discontinued the manu- 
facture of Engines, have decided to of the 

greater part of the rer ome ge TOOLS 

er) in this D ment), to SELL iy 
AUCTION upon the Works Premises, at Hollinwood, 
near Manchester, on the above dates, commencing 
each day at Eleven o’clock prompt. 

The Catalogue will include :—Thirty-eight Sliding, 
Surfacing, Screw-cutting, Facing and Capstan Lathes, 
from 5 in. to 30 in. centres, 4 ft. to 39 ft. beds; two 
special Bar Lathes; two Stud-turning ditto; four 
Kadial D: Machines up to 6 ft, radius ; six Ver- 
tical ditto, up to 86 in. diam.; one Double-headed 
2}-in. spindle Frame Drilling —— four Planing 
Machines, to plane 6 ft. by 2 ft. by 2 ft., to 18 ft. by 
8 ft. by 6 tt. -» one Wall Planing Machine, 

11 ft. bin. long by 8 ft. 6 in, high; seven Verti ond 
Horizontal Milling and Profiling ‘Machines, two Ver- 





AUCTION SALES. 





Monpay, Juuy 8rd, 1 
IMPORTANT DISMANTLING SALE OF THE 
EMPIRE TUBE WORKS, PRINCE’S END, TIPTON. 
Re C. W ITED.) 


ILOOX (Li 
Duncan J. Shedden (of 


| 
M the Firm of J. Suappzn & Son) is instructed 
by Watter N. Fisner, Esq.,; the Receiver on behalf 
of the Debenture Holders, to SELL by PUBLIU 
AUCTION, in Lots, on the Premises and date above- 
mentioned —the Valuable 
FREEHOLD WORKS SITE, 
containing an area of 4422 —— yards or thereabouts, 
with the Ungotten MIN and MINERALS there- 
none ; the Massive BRICK and IRON ERECTIONS, 
and the 
PLANT, MAOHINERY AND TOOLS, 

comprising. Powerful 225 HP. Condensing Engine and 
connections, Lancashire Boiler, 30 ft. by 8 ft., and 
connections; Draw Benchesand ‘gearing, Billet Rolling 

Mill and connections, Furnaces, Outting-off Lathes, 
Screwfng Machines, Travelling Cranes, Hydraulic 
Staving Plant, Pumps and Accumulator, two Forging 
Hammers, oe Plant, Annealing Plant, Close- 
= Bedstead and Electrical Conduit Tube’ Plant, 

be Finishing Plant; contents Fitting Shop, con- 
sisting of Engine, Lathes, Drilling Machines, &., 
Belting, Iron Plates, Tramways and Trolleys, Weighing 
Machines, Electrical Lighting Plant, Office Furniture, 


&o. 

Further iculars may be had from Megers. FisuEr, 
Ranvie & Fisner, Chartered Accountants, 4, Waterloo 
Street, ngham ; Messrs. Pinsent & Co., ,Boliclvors, 


Birmi 
Bennett's Hill, Birmingham ; or the AUCTIO 
2, Priory Street, Dudley, ‘and 24, Bennett's Hill, 
irmingham. Y 920 





Monpay, JULY 10th, 

IMPORTANT DISMANTLING BALE OF THE HECLA 
GALVANISING WORKS, TIVIDALE, TIPTON. 
Re ©. WILOOX (Limirep), 

M:. Duncan J. Shedden (of 

the Firm of J. Suzppen & — is instructed 
by Watrer N. Fisusr, the Receiver on behalf 
of the Debenture Holders, to SELL by PUBLIC 
AUCTION, in Lots, on the Premises and date above- 
mentioned—the Valuable 

FREEHOLD WORKS SITE, 
containing an area of 2420 square yards or thereabouts, 
with the Ungotten MINES and MINERALS under- 
pe ttkono of ~ pt the substantial BRICK and 
e 
LAR NT O AOHINERY, TOOLS 

and OFFICE FURNITURE, comprising Horizontal 
Engine, 12 in. cylinder, and connections ; Cornish 
Boiler, 20 ft. by 5 ft. diameter, and connections ; 
Annealing Plant, Pickling Plant, Galvanising Plant, 
consisting of two Pot Ile and ; Hydraulic 
Flattening re money Shears, Acid Plant, 
Electric Li lant, Tramways, Floor Plates, 
Loose Weig os Ro. ok Dies and Rolls, and other 
Effects ; pepeines with the capital Office Furniture, 
all to be fully set out in Catalogues. 

Further ar rticulars may be had from Meesrs. FisHeEr, 
Rawpie & Fisuer, Chartered Accountants, 4, Waterloo 
Street, Birmingham ; Messrs. PINsEnt & Co., ‘Soli icitora, 
Bennett's Hill, 1g hes or the AUCTIONEERS, 


2, Prio Street Dudley, and 24, Bennett’s Hil, 
tenis Y 
FRONTING THE NEW Docks OF THE 


HESTER SHIP CANAL. 
10" BE SOLD BY AUCTION by 


Me W. H. Robinson, at the 


Star Hotel, Deansgate, Manchester, on 
Tvugspay, the 25th Juty, 1905, at Seven o'clock in the 
Evening prompt, all that P: PLOT of BUILDING LAND, 
containing in the whole 20,900 square _— or there. 
abouts (exclusive of street ), abutting upon Dock 
and Montford t, Salford, 
of ioheri ion d certain 
an 
po are subject to feasty reas eenges of 
£41 15s, 7d. and £42 16s. a oad to covenants 
and conditions so far as they are Sul et enforceable. 
The whole of the Land is within the area of the “‘ New 
Barnes Estate,” and the owner is entitled to the 
benefits of the Salford Corporation Act, 1903, one of 
which is a right to lay down lines communicating 
directly with dock railway lines. 
RoR pee Pig nditions of Sale, with Plans of the 


and the Deeds con’ containing the ts and 
ge before referred S aeee | 


to, may be seen at the 
vee Solicitors’ Offices on and the 15th July. 
information 
AUOTIONEER, Cromwell 


ma: from the 
Street; Mr. Josuva BURY Land Agent, 8, John Dalton 
Mr. H. 8. Barry, Surveyor, 51, King Street ; 
trom Messrs. Gronpy, Laue & Grunvy, Vendor’ 
Solicitors, 14, John Dalton Street, Manchester. A 35 


tical Turning and Boring Mills, admit 5 ft. 6 in. and 
6 tt. 6 in. diam.; five Horizontal Boring, Studding, 
Tapping and ee achines, 2} in. wy spindles, 
two Snout Boring Machines, Blotting and Screwin 

Machines, Stud and Screw Making ditto, Emery an 

tt Machines, three American Horizontal Auto- 
matic Stud-making Machines, to take up to ,'; and ,', 
bara; Air yn ay | Plant, Grindstones, four 
ELECTRIO OVERHEA TRAVELLING CRANES, 
up to 18 tons and 50ft. spans ; one 7-ton Hand Crane, 
10 Wall Jib Oranes, Marking-off Tables, Heating 
Stoves; 16 Cast-iron Blocks for testing engines; 
nearly new Babcock & Wilcox Water-tube Steam 
Boiler, for 300 lb. pressure. 

A large assortment of loose Tools, Patent Tool 
Holders, Twist Drills, Turners’ and Fitters’ Tools, 
Pulley Blocks, Parallel Vices, Boring Bars and Blocks, 
several tons of Self-harderinz Mushet and other 
brands of steel Turning and other Tools. 

The MACHINE TOOLS are all by well-known 
makers, including: Buckton, Gadd, Reed, Shanks, 
Muir, Spencer, Flather, Pond, Newark, Richards, 
Smith & Coventry, and others. 

The whole may be viewed on Monday and Tuesday, 
July 3rd and 4th, 1905, and Mornings of Sale. 

Additional Particulars and Catalogues (price 6d 
each), may be obtained from the AUCTIONEERS, 
Albert +m Manchester, and 46, Watling Street, 
London, E.O, 

Telegrams: ‘Indicator, Manchester,” ‘‘ Indices, 
fLondon.” Tel. Nos.: 3218 Central, Manchester ; iat 
Bank, Londcn. Y 94 


CHELTENHAM. -Ratensive FREEHOLD FACTORY 
PREMISES, av present arranged as an Engineering 
Works, but available for almost any Manutacturing 

lly suitable for an Automobile 








ut 
Factory. Messrs. 


Puller, Horsey, Sons & Cassell 


are instructed by the Court of Chancery, at the 
instance of the Debenture Holders of the SHILLINGYORD 
ENGIngERING Company (Limited), to offer for SALE by 
AUCTION, unless previously disposed as a whole in 
one Lot, on the Premises, on THURSDAY, JULY 20th, at 
Eleven o ha rt a fT the valuable 

CTORY PREMISES 

hitherto} oe as the TRUSTY ENGINE WORKS. 

The Property, though admirably suitable for an 
Engineering Works, is easily adaptable to other 
purposes. It has an omendes area of four acres, a 
siding to the ‘Midland Railway, substantial well-lighted 
ground-floor buildings, with a floor space of about 
30,000 square feet, ana is situate in a district where 
labour is cheap and abundant: 

May be viewed by orders, to be abtained of the 
Auctioneers, and A ee with Plans and Con- 
ditions of Sale, may be had of Messrs. MACKRELL AND 
Warp, Solicitors, 1, Walbrook, London, E.C.; of 
Messrs. Ropegrs & Co., Solicitors, 30, Bank Street, 
Sheffield ; of Howarp Fiz, a (the Receiver), 2, 
St. Dunstan’s Hill, London, ; and of Messrs. 
FULLER, HORSEY, SONS & ‘CASSELL, 11, ae 
Square, London, E.O. 


TO ELECTRICAL ENGINEERS, MOTOR 
MANUFACTURERS, AND OTHERS. Messrs. 


Fuller, Horsey, Sons & Cassell 

are instructed to SELL by AUCTION, in Lots, 
at the Trusty Eneiwe Works, Cheltenham, on 
Tuvaspay, JULY 20th, and FoLtowine Day, at Eleven 





¥ 930 o'clock each ae, 


ODERN ENGINEERS’ TOOLS. 
Plant and’ Machinery, including 53 Slide, "Surfacing, 
Screw-cutting, Wheel-facing and Boring g, Capstan 
Rest, and other Lathes, up to Ad centre, 12 {t. bed ; 
five Horizontal and Vertical Milling ines, three 
Planing Machines, 10 Radial and Vertical Drilling 
Machines, Boring bent ane, Shaping, Keyway- 
cutting and Screwing ; two Cutter Grinding 
Machines, Whesleutting Machine, Hack Saw, Testing 
Pumps and Benches, three Smiths’ Forges, Loam Mill, 
three Emery Grinding Machines, Root’s Blower, 24 in. 
Lloyd’s Fan, Core Stove, 15-ton Wroughbt-iron Cu; 
Circular and Band Saw Machines, four Ov 
Travellers, from 7 to 15 tons; three “‘ Trusty ” Gas 
Dele? from 16 to 22 B.HP.; Lancashire Steam 
ler, 7 ft. diameter, 26 ft. long : ; Vertical ditto, for 

testing steam traps; Vices, Benches, Shafting and 
Gearing ; Narrow-gauge Tramways, Gas, Steam, neo. 
tric sm Water Fittings ; Smiths’ and Engineers’ Tools, 

pv meee ate Foundry Boxes, Stock, Stores, and numerous 
other 

May be viewed, and Catalogues had as in etsy 
advertisement. 


MISCELLANEOUS. 
THE WELL-KNOWN 


Red Moulding 


Five Sand, 
For Iron, Brass, Aluminium, . eb, 


Apply, MANSFIELD SAND CO., Lp., 
Mansfield, Notts. 














7185 


T° Let, , for a term of years, or 
yearly, as a Going Concern, all that extensiv: 
ENGINEERING and SHIP. REPAIRING WORKS, 
known as THE Sees Iron Works, Hull, situated on 
the banks of the River Humber and adjacent to River 
Hull, comprising Patent epwey worked by b 
power, capable of hauling vessels of 2000 tons 
and 820 ft. in len Sa eee, Se. 
tall Fitting Erecting Shops are extensive and 

— with Mach’ bine x ape Tools in ful! 
pan Fo r, which may be at a valuation. 

The Boiler Shop is supplied with Hydraulic Riveter, 
Embleton’s Patent Drilling Machine, Punching and 
Shearing Machines, and all requisite Tools and Ap. 

for a large amount of work. 

There are extensive Smiths’ Shops, Brass Foundry, 
Pattern and Joiners’ Shops, Iron and General Stores, 
and several Sheds for boatbuilding, &. 

The area of the whole is about 14,000 square yards, 
pag teary oe may be had at short ‘notice 

jacent land could be had for shipbuilding. 
The sama cl Works have been principally occupied in 
and renewing the fleet of upwards of 30 
peste of the — and Leetham Line, which 
— now aan of necessitates other arrangements. 
Apply to BAILEY & LEETHAM, Humber 
Works, Hull. 


frre Protection Boiled ira. 
DON’T OVERLOOK 
what Captain Sir Eyre Massey SHaw says: “I hay: 
always given the highest place to the carly 
discovery and indication of fire, and not by 
=~ means to the numerous (extinguishing) 
liances.” Have you? 

MA -OATWAY FIRE APPLIANCES, Lrp., 94, 
Paul Street, E.C.; 49, Queen Street, Glasgow ; 57, 
King Street, Manchester; and Royal Insurance 
Buildings, Liverpool. 6645 


Photo Copying Processes. 


Ferro Prussiate Cloth. 
Black Line on White Cloth. 


m Helden & (©. 


8, ALBERT SQUARE, MANCHESTER, 
8 & 9, Great Cuapet Street, Lonpon, 8.W. 
Telephone, 105, Westminster. 


Ave [Tracing (loth. 


Super. Quality. Guaranteed. 
Samples Post Free on request. 


ey Halden & (Oo. 


8, ALBERT SQUARE, MANCHESTER, 
8 & 9, Great CHaret Street, Lonpon, S.W. 
Telephone, 105, Westminster. 


[the Glasgow Railway 
Engineering Company, 


GOVAN, GLASGOW. 
London sag. Ped Bing Street, 8.W. 
ERS OF 


RAILWAY OARRIAGE, WAGON AND TRAMWAY 
WHEELS AND AXLES. 


OARRIAGE AND WAGON IRONWORK, also 
OAST STEEL AXLE BOXES. 7105 


Tus Guiascow Rouiine Stock anp PLANT Works. 


Hu. Nelson & Co., Ltd., 


BUILDERS OF RAILWAY OARRIAGES, 
WAGONS, TRAMWAY CARS and LIGHT RAILWAY 
ROLLING STOCK OF EVERY DESCRIPTION. 
Makers of WHxsis and Axizs, Ramway PLANT, 
Foreme, Surra Wore, Iron anp Brass OAsTINGs. 
—— Office and Works : Motherwell. 


Office : 160, —_ Street. 
London : 14, Leade Street, E. 
P & W. MacLellan, Pay 
° OLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY OARRIAGES AND WAGONS 
OF EVERY DESCRIPTION, 

RAILWAY IRONWORK, BRIDGES, ROOFING, &. 
Ohief Offices : 129, Trongate, Guaseow. 8547 
Registered Office : 8,Gt. Winchester St., London, E.O. 


he Metropolitan Amalga- 


MATED RAILWAY CARRIAGE AND 
WAGON COMPANY, Limrep. 


Makers of RAILWAY BO ROLLING STOOK of al) 


descriptions. 
a - ASHBURY, Mancussrar ; LAnNcasTER, 
BriranntA, BimMingHaM; SAL‘LB8y, 


raulic 
urthen 











7178 








3382 








aM. Telephone Nos.: 
4722, 4728. Telegrams: «Metro, Birmingham.” 6998 


Midland Railway - Carriage 
and Wagon Co., Ltd. 
Midland Works, Birmingham; 


and Asssy Works, SHREWSBURY. 





BUILDERS OF Railway- 
Carriages and Wagons, 
— Tramcars, &., &c. —"” 
R. Y. Pickering & Co., Ltd. 


(ESTABLISHED 1864). 
BUILDERS of aime CARRIAGES, WAC‘ 


MOTOR GARRIAGES. 
MAKERS of WHEELS and AXLES of all kin¢ 
RAILWAY WAGONS for HIRE. 3434 
Ohief Works and Offices: WISHAW, near GLASGOW. 





NS 





London Office : 3, Victoria Street, WeeTumnstss, 5. W- 
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THE “THOMPSON” 
BOILER 


CAN BE SUPPLIED EX-STOCK. 
res 

Freedom for Expansion. No Stay Plates. No Leaky 

Stay Rivets. Fire-box Easily Cleaned. 7323 


JOHN THOMPSON, Wolverhampton 
SHANNON INSTANT REFERENCE TO 


YOUR LETTERS & BILLS. 











Write for Catalogue, Mo. 18, 
LETTER THE SHANNON, LTD., 
FILE. neginanee 8t., London, EC 











= Scotch & Irish OxygenCo. 
= GLasacow. Ln. 


VALVES 
for Gaz Bottles, = 
f Refrigerating 





| Plant, &c., 
iy in Bronze, Steel 
and Aluminium. 
Reducing 
Keys and all 
pressed Gases. 6767 


DANIELS’ IMPROVED 


SUCTION GAS PLANTS, 


Reliable, Economical. 
ALSO 


PRESSURE PLANTS 


for Large Powers. 


T. H. & J. DANIELS, Ltd., Stroud, Glos., 


And 23, Northumberland Avenue, W.C. 
Tel. : 7229, GERRARD. 











Hydraulic 
Ram Leathers 


C. Otto Gehrckens 






\ 


SH E 


Coal & Iron Company, 


LIMITED, 


CHESTERFIELD. 








CAST-IRON PIPES, 


Tunnel Plates, 
Tubbing for Collieries, 
Tanks, 
Railway Chairs, 


General Castings. 
PIG IRON. 
BAR, ANGLE & TEE IRON, 


Iron and Steel Sections, 


Iron and Steel Rails. 





Telegrams: SHEEPBRIDGE, CHESTERFIELD. 


Telephone 56. 6926 














Press & Walzwerk Aktiengesellschaft, 


REISHOLZ, near DUSSELDORF, GERMANY. 


Manufacturers of— 
** Seamless’? Pressed Steel Cylinders and Rams. 

Shells for Loco. Traction and Portable Engine 
Boilers, &c. 

Corrugated Flues. 

Cylinders for Calender Bowls. 

Centrifugal Casings and Printing Machine Rollers. 

Tyres for Rolling Stock, Traction Engines, Steam 
Wagons, &c. 

Calenders for Paper Mills. 

Air and Gas Vessels to stand any pressure. 

Rollers for Rail and Bar Mill Live Carriers. 

Tubes for 18 in. dia. up to 2 ft. 1, in, 


ALL OUR SEAMLESS MATERIAL IS ROLLED DIRECTLY FROM 
THE INGOT, WITHOUT WELD. 


PLEASE WRITE FOR DETAILS, CATALOGUES, &c. 











ee 


ROBERT WARNER & 60, 


Hydraulic and General Engineers, 


97, QUEEN VICTORIA STREET, LONDON, E.C. 
And Engineering Works, WALTON-ON-NAZE, ESSEX. 





CENTRIFUGAL 
PUMPS 


of the strongest and most efficient type 


general purposes, and for being driven 
motor. 


with all latest improvements. Suitable for 

{ either by belt, gearing, or direct from any suitable 

Prices and particulars on SS also our new and revised illustrated 
priced catalogues of Hydraulic and other Machinery. 7208 


Makers of every description cf Reciprocating Pumps for fixing above ground or in wells, 
Chain Pumps, Steam Engines, Gas” Engines, Water Wheels, Turbines, Windmills, &. 


Telegraphic Addresses : “‘ HYDROLOGIOAL, LONDON,” or “FOUNDRY, WALTON-ON-NAZE.” 
Telephone P.O. 8164, Central. 





One of Robert Warner & Co.'s Patent Windmills will be erected r ULTU 
. ~ = Ana — v ed and worked at the RovaL AGRICULTURAL 
Snow, Park Rova., Loxpox, Stand No. 237 ; also at the YoRKSHIRE AGRICULTURAL Snow, HuLi, August 9-11. 





VICKERS’ 


97 
NON-CORROSIVE 0 f L$ 


— FOR — 


MARINE and other ENGINES 
and STERN TUBES. 


ADHESIVE TANK OIL 


For Preserving Ships’ Ballast Tanks. 5320 
STEEL DECK PROTECTOR. 
BENJ" R. VICKERS & SONS, LEEDS. 
as era gnaig Hons, 


Ww. 














Gold Medal, Inventions Exhibition. 
F. E. DUCKHAM’S PATENT pon FA a 
AOGHT , PATENT CUMPO BA CRAN Es, 
GRAIN ELEVATORS, ENGINES, OHENES, &°. 7200 


FRANCE & Morgan, 


Makers of every description of 


BRASS WORK 


used by 


MARINE ENGINEERS. 








WHITEF 





GOVAN, GLASGOW. “” 
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MARSHA sda NS & CO., L°* cansoroey, scm 


Also Offices, Showrooms & Stores at Telegrams: ‘‘ Marshalls, Gainsboro’.” Telephone : No. 10, 








68, 





Jae manent dessa aa GENERAL ENGINEERS AND MANUFACTURERS OF 
Telephone: No. 648, Houony. PORTABLE and SEMI-PORTABLE ENGINES. 
SA ead UNDERTYPE ENGINES, Simple and Compound. 
THE GRAND PRIX and + rxED ENGINES up to 1000 HP. 
GOLD MEDAL, BOILERS, Cornish, Lancashire, Loco., Vertical, &c. 
FARIS, 1900. , VERTICAL ENGINES, Simple and Compound. 
: TRACTION ENGINES and ROAD ROLLERS. 
OVER i 'THRASHING MACHINERY for all Countries. 
107,000 __=s—i| GRINDING MILLS. SAWING MACHINERY. 
ENGINES, BOILERS, &c., 1 GOLD DREDGING PLANTS. 
MADE. TEA PREPARING MACHINERY, &c. 


PIERSON’S PATENT (0222...) 
SUCTION GAS PLANT 


Will work any modern Gas Engine from 5 to 100 B.HP. upon 1 Ib. of 
Hard Coal per B.HP. hour. Works Automatically. 


Ask for Dutch, English, French, German or Italian Catalogue. 


J. & 0.0. PIERSON, encincers, 47, rue caraverte, PARIS. 


Sole Agents for France and French Colonies for the Crossley-Otto Gas Engine. 


Agents for the British Isles: THE CARBONIC ACID GAS CO., Lea Bridge Road, Clapton, 
N.E., where two Gas Plants, each of 42 B.HP., can be seen at work. 6927 


High-class Vertical E: 
with and witheut Bo’ 























By Royal Letters Patent. PATENT ROLLED ' BU TLEH’'s 
n 7: eel RPATuwT 


SHAF TING ~~ Gigi gate "Sicrincs 


The Kirkstall F Oo., Leeds, 
IN IRON AND STEEL. SOLE MAKERS. om 











~ THE POWER-GAS CORPORATION, “Ltd., 


39, Victoria Street, London, S.W., and Stockton- pele a 
Producer-Gas Specialists and Manufacturers of 


Producer-Gas Plant. for Power and Heating. 
WITH OR WITHOUT AMMONIA RECOVERY. 


wwe MOND, DUFF, & TALBOT Pw. 
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South ark, e (6 te Condensation 
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by Ouarixs Rozart Jonnson, at the Offices of ENGIN 
iaidionos epday. 30th June, 1905. 
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